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PREFACE 

This final report of the Molten Salt Electric Experiment (MSEE) is submitted 

by McDonnell Douglas Astronautics Company to Electric Power Research Institute 

in accordance with the provisions of EPRI contract No. RP~302-2. This report 

consists of the following volumes: 

Volume 1, MSEE Testing, Operator Training and System Evaluation 

Volume 2, Addenda 

Volume 1 presents the detailed testing/training program and the evaluation of 

results with predicted performance. It also describes in detail each subsystem 

and presents a complete listing of conclusions and recommendations. Finally, 

the overall technology assessment is presented. 

Volume 2 is a compilation of various important documents related to the MSEE. 

These include: 

1. Phase II Test Plan (Addendum A) 

2. Test Procedures (Addendum B) 

3. Test Data (Addendum C) 

4. Test Conductor's Daily Log (Addendum D) 
5. Reliability Audit Report (Addendum E) 

6. Master Control Subsystem Display (Addendum F) 
7. Turbine-Generator Failure (Addendum H) 

iii 
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FOREWORD 

This Phase II Test Plan is one of three documents that describe plans for 
Phase II of the MSEE project. These documents are: 

MSEE Evaluation Plan 
Plan to accomplish MSEE project objectives using Phase I and Phase II 
Test results, analysis and evaluation. 

Phase II Test Plan 
Plan for tests during Phase II which will provide data needed for 
evaluation. 

Operator Training Plan 
Plan to train four teams of utility operators and obtain their feedback 
on the MSEE system. 
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1 .1 BACKGROUND 

SECTION 1 

INTRODUCTION 

Solar thermal central receiver systems have been under development since the 

early seventies. The first central receiver systems used water/steam as a 

heat transfer fluid in the receiver. Subsequent studies and test programs 

investigated molten salt, liquid sodium, and hot air as heat transfer fluids. 

They all possess certain advantages over water/steam, but many feel that 

molten nitrate salt is the most promising heat transfer fluid, particularly 
for utility-scale electric power plants with thermal storage. 

A complete molten salt system experiment has b~en built at the Department of 

Energy (DOE) Central Receiver Test Facility (CRTF) located at Kirtland Air 

Force Base, Albuquerque, New Mexico. Two of the subsystems, the receiver and 

the thermal storage unit, have already been built and tested as subsystem 

research experiments, although the salt loop from the storage tanks to the 

receiver, consisting of a new boost pump, approximately 400 ft. of piping, 

valves, surge tanks and supporting instrumentation and control, is all new 

hardware. The tower and heliostat field are already available to concentrate 

solar energy onto the receiver. 

designed and built specifically 
A molten salt steam generator has been 

for this experiment. A 750 kW 
e 

turbine/generator has been installed to convert thermal energy to 

electricity. This electricity will be fed into the local power grid. The 
heat rejection subsystem is part of the CRTF and has been used in previous 

test programs. The master control subsystem for the complete experiment is 
new. 

This experiment is being conducted in two phases. Phase I, nearing 

completion, is a design, construction, installation, checkout, and 

verification effort. In Phase II, system characterization tests will be 

performed and the system will be operated and evaluated by utility personnel. 

The system, either as-is or modified to more closely simulate utility plants, 

may be run for an additional period in a potential third phase. 
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A consortium consisting of utilities, industries and the Electric Power 

Research Institute (EPRI), has helped construct and will support operation of 
the experiment. The consortium is supplying half of the project's funding 
through either cash contributions or donations of in-k1nd engineering 
services. The other half is supplied by the DOE, through Sandia, including 
engineering, experiment hardware, on-site labor and facility hardware. 

1 .2 SCOPE 

The scope of this document is to define the specific tests to be conducted 
during Phase II. Each test is briefly described including the specific test 
objectives, test conditions, test sequence, the criteria for success and data 

requirements. 

l .3 APPROACH 
The Phase II test program is designed to provide the test information and 

operating opportunities to fulfill all major project objectives. 

It is assumed that: (1) the Phase I test program has been completed at the 

initiation of Phase II; (2) all operating procedures required in Phase II have 

been written and verified during Phase I; and (3) CRTF personnel have been 

fully trained in operation of MSEE. 

This plan is structured to sequentially develop engineering test results for 

MSEE evaluation and then provide training and operation of the MSEE by up to 
four teams of utility operators. The initial series of Phase II tests will 
thoroughly characterize the operation and performance of the MSEE including 

off-design conditions and operation through insolation transients. System 

integrity during transient tests with increasing power will be assured 
through: (1) controlling the receiver outlet temperature at less than the 
design value (10S0°F), (2) limiting the magnitude of the power increase, and 

(3) limiting the ramp rate. These limitations will be relaxed in successive 

tests, as indicated by test results, to determine the maximum sun-following 

capability of the system. Alternative overnight hold conditions will be 
tested to determine the most efficient mode and to help assess the value of a 

receiver door. 
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The results of the foregoing characterization of system operation and 

performance will be used to develop and verify_an optimum operating strategy 

for the MSEE and to define system characteristics which would lead to improved 

operational availability and overall efficiency. The improved operating 

strategy/strategies will be demonstrated by the utility teams during their 

operation of the MSEE. 

1 .4 PHASE II SCHEDULE 

The Phase II test program will begin upon completion of Phase I which is 

expected to occur about May 11, 1984. The engineering tests are scheduled to 

be completed by August 3, 1984. Training and operation by utility operators 

is planned to extend until about November 16, 1984. 

1 .5 RELATED DOCUMENTATION 

The following documents are related to this Test Plan and the MSEE 

environment. 
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Number 

MCR-83-514 
MCR-83-515 
MCR-83-531 
MCR-83-538 

MCR-83-539 

MCR-83-541 
MCR-83-542 

MCR-83-543 

MCR-83-544 

MCR-83-545 

MCR-83-546 

MCR-83-547 

MCR-83-548 

MCR-83-549 

MCR-83-550 
MCR-83-551 

MSEE Configuration Management Plan 
MSEE Phase I Test Plan 
MSEE Hazards Analysis 
MSEE Master Control Subsystem Requirements 
Spec1fication 
MSEE Steam Generator Subsystem Interface 
Control Document 
MSEE System Specification 
MSEE Receiver Subsystem Interface Control 

Document 
MSEE Thermal Storage Subsystem Interface 
Control Document 
MSEE Heat Rejection and Feedwater Subsystem 
Interface Control Document 
MSEE Electric Power Generation Subsystem 
Interface Control Document 
MSEE System Test Procedure 
MSEE Receiver Testing Integrated Test 

Procedure 
MSEE Steam Generation Acceptance Testing 

Integrated Test Procedure 
MSEE Electric Power Generation Testing 

Integrated Test Procedure 
MSEE Special Procurement List 
MSEE Failure Modes and Effects Analysis 
MSEE Phase II Training Plan 
MSEE Phase II Evaluation Plan 
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Section 2 

MSEE PROJECT OBJECTIVES 

The overall objective of the MSEE program is to verify the system design, 

demonstrate its operation under all anticipated modes, characterize the 
system, and train utility operators to operate the system. The following 
objectives and goals were developed by the MSEE Technical Committee. 

Phase II General Objectives: 
a) Obtain, evaluate, and document performance data for each subsystem and 

total system interaction sufficient to verify design and identify 
uncertainties. 

b) Define the operating range, flexibility and limitations of the system as 

installed. 

c) Document performance results and evaluations that may be used for scaleup. 

d) Identify and prioritize areas that need additional development. 

e) Verify that equipment protection system functions properly in all modes 

of operation. 

Specific Phase II Goals: 

a) Demonstrate system performance: 
(1) Design operating conditions for all subsystems 

(2) Design control concept and subsystem interaction 
(3) Overall performance efficiency 

b) Determine the response of the system to deviations (transients) from 

design conditions: 
(1) Naturally occurring including clouds and unanticipated outages. 

(2) Controlled to determine limits (cold and hot start-ups, shutdowns, 
etc.) 

c) Develop the appropriate operating strategies to maximize solar energy 

utilization. 
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d) Collect thermal/hydraulic and thermal/mechanical design data to support 
design assumptions and to determine acceptable heat-up and cooldown rates. 

e) Provide data to determine the mechanical reliability of individual 

components as used by: 
(1) Regular inspections (visual and non-de~tructive) 
(2) Post-failure examination 
(3) Provide input to a plan for post Phase II inspections of critical 

components for corrosion, erosion, cracking, etc. 

f) Provide data to compare analytical and operational data and update the 

control models and the systems model where required. 

g) Document results and actions via: 

(1) Interim quarterly presentations covering results, conclusions and 

action plans. 

(2) Final Phase II MSEE report 

This test plan is designed to provide the test data necessary to accomplish 
these objectives and goals. Prioritization of the tests, hence goals and 

objectives, is given in Section 6. 
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Section 3 
MSEE SYSTEM DESCRIPTION 

The MSEE system is shown as an artist's concept in Figure 3.1. It is designed 

to demonstrate the conversion of solar energy to electricity using molten salt 

and water/steam as the working fluids. The molten salt is the energy transfer 

medium from the receiver through thermal storage to the steam generation 

subsystem and water/steam is the energy transfer medium from the steam 

generation subsystem to the electric power generation subsystem. The system 

schematic is shown in Figure 3.2. The receiver, located at the top of the 

CRTF tower, receives concentrated solar energy from the collector field. 

Molten salt from the cold storage tank, located at ground level, is pumped up 

the tower piping and through the receiver. In the experiment, cold salt is 

nominally defined to have a temperature of 306°c (5B0°F). The salt is 

heated from 310°c to 566°c (590°F to 10S0°F) in the receiver, flows 

through a downcomer, and is throttled into the hot salt storage tank. Hot 

salt is defined to have a nominal temperature of 566°c (10S0°F). Hot salt 

from storage is pumped through the steam generator superheater and evaporator, 

and is returned to the cold storage tank. An additional flow of cold salt is 

injected in the salt line between the superheater and evaporator to reduce the 

salt temperature entering the evaporator; this is to allow the use of low 

alloy steel in the evaporator. Main steam from the steam generator is used to 

drive a conventional steam turbine-generator. There are two principal 

advantages of this molten salt receiver system over a water/steam receiver 

system: the steam generator and turbine are decoupled from the receiver by the 

thermal storage subsystem; and, molten salt from the receiver is used directly 

as the thermal st~rage fluid, thus providing an inexpensive source of thermal 

storage and a constant temperature heat source for the steam generator. 

The system is divided into the following subsystems: 

a} Collector (CS) 
b) Receiver (RS) 

c) Thermal Storage (TSS) 

d) Steam Generation (SGS) 
e) Electric Power Generation (EPGS) 

f) Heat Rejection and Feedwater (HRFS) 

g) Master Control (MCS) 

h) Data Acquisition (DAS) 
A-15 
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A tabulation of data describing the MSEE system is given on Table 3.1. A more 

detailed description of the MSEE subsystems is contained in the following 

subsections. 

3.1 COLLECTOR SUBSYSTEM 
The collector subsystem redirects, concentrates, and focuses solar radiation 

onto the tower-mounted receiver. The subsystem, which is already in place at 

the CRTF, consists of 221 two-axis tracking heliostats located north of the 

receiver tower, and its control system. Under optimum insolation and 

heliostat conditions, the heliostat field can concentrate approximately 5 

MWt onto the receiver. 

Each heliostat has 25 individual mirror facets totaling 37.2 m2 (400 ft 2) 

of reflective surface. The facets are mounted on a structure and individually 

adjusted to provide a concentration ratio of 25 to 1 on the receiver. The 

structure has motor-driven azimuth and elevation gimbals, which allow it to 

track the sun during the day. 

The heliostats are operated from the control room by the CRTF collector 

control system. (The CRTF collector control system will be separate from the 

experiment master control subsystem.) The CRTF collector control system 

analyzes heliostat operating commands from a number of programmed test 

sequences or from the facility heliostat operator. Control signals are 

distributed to the heliostats through four heliostat array controllers and 

four heliostat interface modules. Each heliostat receives azimuth and 

elevation pointing information once every second and responds with its own 

status. Commands and data transmitted to the individual heliostats are 

received and executed by the heliostat control electronics. The electronics 

keep the drive motor power at the proper level until the gimbal axis encoders 

indicate that the desired position has been reached. 
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Table3.1 

MSEE Data 

Location -- CRTF; on Kirtland Air Force Base, Albuquerque, NM 

Heliostat Field -- Existing field of 221 heliostats each with 400 ft 2 of 

mirror surface. 

Tower -- Existing concrete tower, 200 ft. high with internal lifting module 

Master control -- EMCON D-2 distributed digital control system with central 

consoles; separate equipment protection system. 

Receiver -- Refurbished from previous Subsystem Research Experiment. 

o Rating: 5 MWth 
o Salt temperatures: in - 590°F; out - 10S0°F 

o Configuration: cavity with door 

o Absorber: single panel of 3/4 in Incoloy 800 tubes (18 passes, 

16 tubes per pass) 

o Peak flux: 630 kW/m2 (200,000 Btu/hr - ft 2) 

Thermal Storage -- Existing from previous Subsystem Research Experiment 

o Rating: 6.54 MWth Hr when operating between 590°F and 1oso°F 

o Type: 2-tank 

- Hot tank, internal insulation 

- Cold tank, external insulation 

Steam Generator -- Supplied by Babcock and Wilcox 

o Type: Forced recirculation 

o 2 units: evaporator and superheater (both U-tube, U-shell) with 

steam drum separator 

o Rating: 11,000 lb/hr of steam at 940°F and 1100 psi (3.13 MWth) 

o Prototypical of commercial design 

Turbine Generator -- GE rebuilt unit 

o Marine turbine 

o 750 kWe rating 
Heat Rejection and Feedwater System -- existing at CRTF 

o Feedwater treatment only 

o 20,000 gallon demineralized water storage 

o Ory cooling, 7 MWth capacity 
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3.2 RECEIVER SUBSYSTEM 
The receiver subsystem (Figure 3.3) captures the insolation redirected from 

the heliostat field and converts it to thermal energy in the molten salt. The 

subsystem consists of the receiver absorber panel, cavity enclosure with one 

vertical aperture door, insulation, heat tracing, cold surge tank, booster 
pump, hot surge tank, overflow tank, instrumentation, and control valves. The 

receiver is located at the top of the CRTF tower. 

The receiver was tested in a previous subsystem research experiment. Since 
the initial experiment, the receiver has been refurbished. This refurbishment 
included instrumentation and control system modifications, minor structural 

and piping changes, and the replacement of the two original horizontal cavity 

doors with one vertical aperture door. 

The receiver absorber is a single panel with 18 vertical passes having 16 
tubes per pass. The tubes are Incoloy 800 with 19 mm (0.75 in.) outside 
diameter. Purge and drain valves are provided for each pair of passes. 

The receiver surge tanks are designed to dampen changes in the salt flow rate 

and to maintain salt flow through the receiver in the event of a cold salt 

pump outage. The cold surge tank is pressurized with facility-supplied 

instrument air to supply the necessary head to force the salt through the 

receiver in the event of a pump outage, and to provide a surge volume within 
the tank. The hot surge tank operates at atmospheric pressure, and is vented 

to an adjacent overflow tank in the event of a control problem in the salt 

downcomer throttle valve. 

The cold salt booster pump takes its suction from the discharge of the cold 

salt pump and provides the necessary head for the salt as it travels up the 

tower and through the receiver. 
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The cold salt line to the receiver starts at the booster pump, rises to the 

top of the hot storage tank, traverses the distance from the storage tanks to 

the receiver tower on an elevated pipe bridge, enters the tower, and runs up 

the east side of the tower in an existing pipe chase to the receiver. The hot 

salt line leaves the hot surge tank and traverses to the pipe chase. The hot 

salt downcomer carries the salt to the level of the pipe bridge. The hot salt 

line traverses the bridge, ending in a control valve which throttles the flow 

to the hot storage tank. The salt piping is inclined between the storage 

tanks and the tower to ensure that the piping system will completely drain. 

The salt piping is electrically heat traced and insulated with calcium 

silicate and aluminum sheathing. 

I 

3.3 THERMAL STORAGE SUBSYSTEM 

The thermal storage subsystem provides a cold salt source for the receiver for 

daytime operation, and a hot salt source for the steam generator for day and 

early evening operation. The TSS can also furnish a source of thermal energy 

for overnight freeze protection of the receiver, steam generator, and salt 

piping and for early morning plant start-up. The subsystem includes the hot 

and cold salt storage tanks, propane-fired salt heater, cold salt pump and 

cold salt sump. The subsystem schematic is shown on Figure 3.4. 

The salt pump is of a vertical cantilever design. The impeller and casing are 

suspended below the liquid level in a sump; the bearings are located above the 

liquid level and do not contact the salt. 

The hot salt tank employs a unique design. To allow the use of carbon steel 

in the structural portions of the tank, an internal refractory insulation is 

used to limit the temperature of the walls, roof, and floor. A waffled 

Incoloy liner separates the salt and the internal insulation, and the tank 

foundation is cooled with circulating water to limit the floor temperature. 

The outside of the tank is insulated in the conventional manner with calcium 

silicate and aluminum sheathing. The cold salt tank is similar in design to 

the hot tank except that it does not require the internal insulation and liner 

due to its lower operating temperature. During the previous subsystem 

research experiment testing, the· hot and cold tanks experienced only a limited 

number of temperature cycles. 
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3.4 STEAM GENERATION SUBSYSTEM 

The steam generation subsystem transfers sensible heat from the molten salt to 

produce superheated steam for the turbine-generator. The subsystem schematic 

is shown on Figure 3.5. The subsystem includes an evaporator, steam drum, 

boiler recirculation pump, superheater, and attemperator. The steam generator 

is the only major item of molten salt equipment which has not been tested in a 

subsystem research experiment. 

The evaporator and superheater are U-tubes, U-shell heat exchangers, with low 

pressure salt on the shell side and high-pressure water and steam on the tube 

side. This shell and tube configuration has been selected to minimize thermal 

stresses, due to differential expansion, in the tubes and tubesheets. 

A ~onventional steam drum, located above the evaporator, separates water 

droplets from the saturated steam before the latter enters the superheater, 

and receives feedwater from the feedwater heater. A forced recirculation 

design was selected, since it is preferred for power plants requiring daily 

start-up and shutdown. 

The turbine requires a main steam temperature of 504°c (940°F); the steam 

outlet temperature from the superheater has been specified as 538°c 

(1000°F). The superheater outlet steam is attemperated by mixing with a 

small amount of saturated steam from the drum. The salt flow from the 

superheater to the evaporator is also attemperated, from 486°c (906°F) to 

454°c (850°F), by mixing with salt flow from the cold tank. This allows 

chrome-moly piping and fittings, rather than stainless steel, to be used in 

the evaporator. 

Warmup of the steam generation subsystem is accomplished by isolating the 

subsystem and preheating with the subsystem's electrical heater. 

3.5 ELECTRIC POWER GENERATION SUBSYSTEM 

The electric power generation subsystem converts the enthalpy in the main 

steam flow to electricity. The subsystem (Figure 3.6) includes the steam 

turbine, electric generator, electric power equipment, condenser, condensate 

pump and storage tank. 
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The turbine-generator set is a skid-mounted unit located at the north end of 
the receiver tower complex at the 80 ft. level (20 ft. below grade). This 
skid consists of a turbine, generator, and auxiliary equipment. The turbine 

is a seven-stage, single flow machine, operating at 17,400 rpm. Inlet steam 
conditions are 504°c (940°F) and 7.24 MPa (1050 psia). A single reduction 
gearbox reduces the turbine shaft speed to the generator speed of 1,200 rpm. 

The 750 kWe generator operates at 480 V, and is cooled by circulating water 
through air cooling coils located above the generator. The turbine-generator 
auxiliaries include a lubricating oil pump, lube oil cooler, air ejection 

vacuum pump and mechanical-hydraulic governor. Discussions with General 

Electric Company indicate that the load on the turbine can be ramped up or 

down at least as quickly as the allowable rate of change in load on the steam 
generator. This design value is 10 percent per minute from 30 to 100 percent 
of rated capacity. 

A shell and tube condenser, supported by a separate frame, will be located 

directly below the turbine. Access to the condenser is on the floor 40 ft. 
below ground. Condensate from the hot well of the condenser will be 
transferred to the deaerator when the water level in the deaerator requires 

makeup. Otherwise, the condensate is pumped to a storage tank. Condensate 

from this tank is piped back to the condenser hot well when the hot well level 

requires water. 

Warmup of the turbine generator is accomplished by steam from the steam 

generation subsystem. 

3.6 HEAT REJECTION ANO FEEDWATER SUBSYSTEM 
The heat rejection and feedwater subsystem rejects waste heat to the 
atmosphere, pressurizes and heats the condensate to the final feedwater 
temperature. The subsystem (Figure 3.7) includes the cooling towers, 
circulating water pump, deaerator, spray water heat exchanger, spray water 

pump, feedwater pump, feedwater heater, demineralizers, chemical feeders, 
water analyzers, and condensate makeup pump. These major pieces of equipment, 
except the recently purchased feedwater pump, were used during the tests of 
the 10 MWe pilot plant water-steam receiver panel. 

A-27 



)> 
~ 
00 

To/From 
EPGS 
I 

7 MW Cooling tX 
Towers · 

Spray Water 
Heat Exchanger 

Demineralizera 
Raw 
Water 

FCV-432 

Make Up 
Storage 
Tank 

HV-415 

CMUP 

FIGURE 3. 7 HV-402 

From 
EPGS 
-~ 

FCV-471 

FT-482 
TE-482 .-

ample 
ooler 

FCV-401 

FCV-411 

To Condenser 
Storage Tank 

Heat Rejeotion and FeedrJater Subsystem (HRFS) 

To 
EPGS 

I 
I 

FCV-491 

2150 lb/hr 
Tl'-421 

FT-411 

I 
From 
SGS 

I 
I 
I 



The cooling towers consist of six forced-draft, finned-tube water-to-air heat 

exchangers. They originally were designed as Freon condensers for 

refrigeration systems. As designed for the 10 MWe pilot plant panel test, 

the cooling towers had a duty of 7 MW! (24 x 106 Btu/hr) when cooling 

water from 93°c to 11°c (200°F to 160 F) using air at the design point 

temperature of 34°c (940F). The turbine condenser cooling load in the 

MSEE, however, is approximately 2.7 MWt (8 x 106 Btu/hr), or about 

one-third the original duty. As a result, the cooling towers can provide 

cooling water temperatures close.r to the design point air temperature. 

The deaerator was originally designed as a direct contact condenser for the 

superheated steam from the 10 MWe pilot plant panel test. In this test, the 

deaerator will be used to reject steam generated by the SGS. It is a 

horizontal, cylindrical pressure vessel, designed to operate at'l .7 MPa and 

204°c (250 psia and 400°F). It includes a steam header with mixing 

spargers near the bottom of the tank, water spray nozzles across the top, and 

two immersion electric heaters. It will be used in the MSEE as a direct 

contact feedwater heater and deaerator. Feedwater, stored in the deaerator, 

is heated by steam from a branch off the SGS mainline to the turbine. The 

feedwater is circulated by a spray water pump at 400 gpm from the bottom of 

the deaerator to the spray nozzles in the vapor space at the top of the 

deaerator where the water condenses the steam and is thereby heated. 

Condensate from the turbine condenser, blended into this spray water, is also 

heated to 204°C (400°F) and deaerated. 

A new high speed, single stage centrifugal feedwater pump has been purchased 

to replace the existing positive displacement pump, which has been prone to 

leaks. 

The feedwater heater is a vertical, cylindrical pressure vessel with an 

internal steam condensing coil. Feedwater from the deaerator is heated on the 

tube side as steam from a branch of the SGS mainline condenses on the shell 

side. The saturated liquid from the coil is cascaded down to the deaerator 

through a steam trap. Main steam is used for feedwater heating in the 

feedwater heater and the deaerator because there are no external extraction 

points on the turbine. 
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3.7 MASTER CONTROL 
The master control subsystem (Figure 3.8) consists of an EMCON-D2 for system 

control and a equipment protection system. A Bailey network 90-system will be 

used to directly control the SGS. Commands and set points will be provided by 

the EMCON master control subsystem to the Network 90 for SGS operation and 

control. The equipment protection system is an independent hardwired relay 
-

shutdown system. These relay trip devices wi 11 shut down the receiver or the 

power generation ends of the MSEE when critical parameters reach preset limit 

values. These relay units are independent of the EMCON and network 90 control 

systems. Additionally, an Accurex Data Logger will be used to collect and 

display all the temperature measurements relating to the heat tracing and data 

instrumentation. 

The EMCON-D2 is a distributed digital control system consisting of two 

operator consoles, a host computer with its peripheral hardware, a 

conrnunication control module, and three process control modules distributed 

among the subsystems. Two EMCON-D2 operator consoles are located in the CRTF 

main control room. The host computer is an existing DEC PDP 11/34 unit 

located in the control room. This computer links the operator with the 

process control modules, and analyzes data from the control modules for 

presentation on the operator consoles. The peripheral equipment includes two 

disk drives, an alarm system, and a data analysis system. 

A communication control module links the host computer with the three 

field-located, process control modules. Each process control module is a 

small digital computer capable of monitoring a number of instrumentation 

points, and responding with a number of process control signals. 

Communications between the control modules and host computer will be primarily 

limited to direct operator commands from the console and critical operating 

information from the subsystems for console display. This distributed control 

system reduces the number of instrumentation and control links between the 

subsystems and control room. 

The communication control module consists of a digital computer control unit, 

a multiplexer, an analog-to-digital converter, and a digital-to-analog 

converter. Analog signals from the process instrumentation are converted to 
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d1g1tal s1gnals, selected 1n rotat1on by the multiplexer, and analyzed by the 

control unit. The module responds w1th an appropr1ate d1g1tal control s1gnal 

which 1s passed through the mult1plexer and sent to the appropriate 

controller. Each process control module 1s capable of mon1tor1ng 30 analog 

s1gnals per second, mon1tor1ng 95 thermocouples, generating 20 analog control 

s1gnals, and controll1ng over 100 on-off switches. 

One process control module (PCM), located below the receiver 1n the tower 

elevator, w111 be dedicated to the control of the receiver. A second module, 

located at the base of the tower, w111 control the heat rejection and electric 

power generation subsystem. The third module, located in the control building 

adjacent to the salt storage tanks, will be used to control the thermal 

storage subsystem and to command the network 90 controlled steam generation 

subsystem. 

The receiver subsystem PCM will modulate the salt flow rate to the receiver to 

maintain, as closely as possible, a constant outlet temperature of 566°c 

(10S0°F). Individual thermocouples are located on the receiver to measure 

1ntermediate salt temperatures. From this information, the control module 

w111 estimate the flux on the rece1ver, and feed-forward a s1gnal to the salt 

control valves at the receiver 1nlet. The control module will also control 

the receiver start-up and shutdown purge and dra1n valves. 

Control of the thermal storage subsystem will involve the operation of the two 

salt downcomer flow control valves, cold salt pumps, salt storage tanks and 

piping heat tracing, and the propane-fired salt heater. The downcomer 

throttling valves will be controlled by the receiver control system to 

maintain a constant level 1n the rece1ver hot surge tank. Salt equipment heat 

trace temperatures w111 be monitored cont1nuously by the Accurex Data Logger. 

The propane-f1red salt heater will be operated interm1ttently, under manual 

control, dur1ng subsystem checkouts. 

Automat1c control of the heat rejection and electric power generation 

subsystem w111 involve the control of the steam and condensate flows to the 

deaerator, steam flow to the feedwater heater, and the operat1on of the 

cooling water, spray water condensate, and feedwater pumps. The EPGS 

condenser 
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temperature, level and pressure will be monitored by the master control 

subsystem. The deaerator temperature will be maintained by controlling the 

steam flow from the main steam header. The final feedwater temperature is 

maintained by controlling the main steam flow to the feedwater heater. 

Automatic control of the steam generation subsystem will primarily involve the 

control of steam pressure, steam temperature, drum water level, and the 

evaporator salt inlet temperature through the network 90 control system. The 

water level in the drum will be controlled by modulating the control valve 

downstream of the feedwater pump. Control of the main steam pressure will be 

accomplished by modulating the salt flow control valve downstream of the 

evaporator. Steam temperature is controlled using an attemperator to mix 

steam from the steam drum with the output of the superheater. The evaporator 

salt inlet temperature will be controlled by monitoring the inlet salt 

temperature, and modulating the cold salt control valve at the mixing tee 

between the superheater and evaporator. 

The Bailey Network 90 Control System consists of two process control units 

(PCU) and one operation interface unit (OIU). 

The PCU architecture is based on two key modules, the Controller Module (COM) 

and the Logic Master. Together, these modules provide a mix of both 

modulating and sequential control functions including: base, cascade, or ratio 

PIO control, high/low and rate limiters, engineering units conversion, general 

function generator, square root, summation multiplication, lead/lag, and 

transfer select, or, and, not, time delay, and several others. The controller 

module can service up to four analog and three digital inputs and two analog 

and four digital outputs. The COM also provides A/D and D/A conversion, alarm 

limit checking (absolute and deviation) and notification, point quality 

checking and interlocking. 

The Operator Interface Unit (QIU) provides the high level operator interface 

for the Network 90 system. The OIU consists of a color CRT-based table-top 

console, with functional keyboard, mass storage device, and console driver 

electronics. 

In operation, the unit performs the system information display and control 

requirements. The OIU console includes a CRT keyboard and pushbutton hardware 



for process overview, alarm indicating, loop control, trending, tuning and 

configuration functions. 

The OIU uses microprocessor, memory and I/0 modules to support system 

functions. It furnishes monitoring, supervisory, recording and display 

capability at centralized or distributed locations, along with engineering 

functions. 

3.8 DATA ACQUISITION SUBSYSTEM (DAS) 

The DAS utilizes both the EMCON-02 and an HP-1000. EMCON collects the data 

and HP-1000 stores and displays data. Data collected by the EMCON system is 

transmitted to the HP-1000 system on a terminal-to-terminal data link. The 

tag list for the data to be collected is in a file of 120 tags, which are 

divided into 4 groups or 30 tags. One group of 30 is transmitted every 15 

seconds, giving a total update rate of once a minute. The data are then time 

tagged with day of the year, hour, minute, second, millisecond. Then the data 

are stored in a data file and/or displayed on one of six CRTs in a graphical 

form. Also, the data are transmitted in integer format, not floating point, 

but they are in engineering units. The data files are divided into eight-hour 

blocks, so if a test runs longer than eight hours, another eight-hour block is 

assigned to that test's file. Normally an 8-hour data block is stored in 19 

tracks out of a maximum usable 1000 tracks. 

The live data can be displayed on the 6 CRTs with 3 tags per screen, a time 

scale of 3 hours 20 minutes, and a Y-scale displayed of the first tag's 

display range. The other two tags are displayed using their respective 

ranges, but the scales are not shown on the plot. When the plot is full the 

plot scrolls left dropping the oldest 1/4 of the time scale data. This leaves 

1/4 of the plot blank for new data. These plots can have hard copies made, 

but not automatically. The print is done by manual switch selection of each 

screen and a copy page switch. 

Recovery of stored data can be done whenever live data files are not being 

made. These plots have a slightly different format, three being a maximum of 

five tags per plot, and the Y scale shown is that of the last tags range. 

These plots are not displayed on a CRT, but directly generated on the 

printer/plotter. 

A-34 



Section 4 

PHASE II ROLES AND RESPONSIBILITIES 

4.1 PHASE II CONTRACT MANAGER (The Electric Power Research Institute) 

The Phase II Contract Manager will be responsible for the technical and 
contract control of the McDonnell Douglas Phase II activities. In addition, 
EPRI will solicit and coordinate, together with the Public Service Company of 
New Mexico, the participation of utility operating teams. The final report 
for the MSEE project will be published and distributed by EPRI. 

4.2 MSEE PROJECT MANAGER (Sandia National Laboratories, Livermore) 
The Project Manager will be responsible for the day-to-day coordination and 
management of all aspects of the project. The Project Manager will have the 
authority to plan and execute activities with the concurrence of the Executive 

Committee. 

In addition, the Project Manager will perform the following test functions: 

a) Review and approve the Phase II Test Plan 
b) Review and approve the integrated test procedures (ITP) 

c) Establish and maintain the program test schedule 
d) Enter into contractual arrangements for any required supporting equipment 

or services 

4.3 SITE MANAGER (The Central Receiver Test Facility) 
The CRTF Site Manager will be responsible for the complete maintenance of MSEE 
equipment and the overall conduct of all tests. This will include the 

following: 

a) Be responsible for MCS operation and maintenance 
b) Maintain up-to-date file of all turnover records 
c) Conduct configuration management change committee reviews 
d) Review and approve all plans and procedures 
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e) Provide personnel for operations, maintenance and data acquisition and 

handling 
f) Approve the test approach presented at pretest meetings 
g) Final authority on test/maintenance activities and their scheduling 
h) Maintain safety responsibility which includes the authority to shut down 

testing when hazardous conditions or unexpected test results occur 
i) Maintain test procedures documentation 

4.4 MSEE PHASE I SYSTEMS INTEGRATOR (Martin Marietta) 

The Phase I Systems Integrator will be responsible for the turnover of the 
Phase I documentation test program results and of the MSEE. Specifically, the 
Systems Integrator shall be responsible for the following: 

a) Provide red-lined test procedures from Phase I (as of April 6, completed) 

b) Provide all Phase I documentation 
c) Review significant changes to test procedures 
d) Provide full-time controls/instrumentation engineer on-site through June 

1984. 
e) Review configuration management changes 
f) Provide quick look analysis of Phase I test results 
g) Provide Final Report on Phase I 

4.5 TECHNICAL COMMITTEE 
The Technical Committee will help guide the technical aspects of the Phase II 
tests including the following: 

a) Establish Phase II objectives/priorities (accomplished) 

b) Review and comment on test plan 
c) Periodic review of Phase II test results 
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4.6 EQUIPMENT SUPPLIERS 

a) Provide all documentation on equipment and Phase I checkout and testing 

b) Identify any special data desired from Phase II tests 
c) Consult on post-Phase II plan 

4.7 HOST UTILITY (Public Service Company of New Mexico) 

The host utility will coordinate, together with EPRI, the participation of 
operating teams from other utilities. Additionally, PNM will provide the 
first team of utility operators in Phase II. 

4.8 UTILITY SPONSORS (APS, PG&E, and SCE) 
All utility sponsors have agreed to provide either a full or partial operating 
team for Phase II. In addition, several other utilities can provide a single 
operator or engineer to participate in the Phase II test program. 

Utility sponsors also participate on the Technical Committee (4.5) so those 

roles are also included. 

4.9 MCDONNELL DOUGLAS ASTRONAUTICS COMPANY (MDAC) 
MDAC will be responsible to define the testing required to meet the Phase II 

goals and objectives and specifically perform the following: 

a) Provide Phase II test plan and schedule 
b) Redline test procedures and participate in reviews 

c) Conduct daily status meetings 
o Describe daily test activity, including test objectives, 

description and data required 
o If no testing, prioritize maintenance and repair 

o Update schedules 
d) Maintain daily test log 
e) Participate on configuration management review committee 
f) Report weekly status to SNLL/EPRI 
g) Provide system evaluation 
h) Provide periodic progress reviews 

i) Prepare final report 
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Sect1on 5 
TEST PROGRAM DESCRIPTION 

5.1 GENERAL 
Phase II tests, operat1ng modes and trans1t1ons and pertinent Phase I 

Procedures are 1dentif1ed here. 

5 .1 .1 Phase II Tests 

Phase II tests are grouped into four categories. Part A tests will be used to 

generate the test data to be used to evaluate performance and functional 

capability of the MSEE. Part B contains tra1n1ng tests which w1ll be used to 

train utility operator teams. Part C contains those tests that will be 

performed to evaluate the rout1ne operation of MSEE as a util1ty power plant. 

They will be used to produce extended performance 1nformation using the 

optimum operating strategy developed in Part A tests. These tests will be 

conducted by the utility operator teams. Part D tests will be conducted 

throughout Phase II by Olin to obtain data on salt properties, stability and 

corrosion. These Phase II tests are listed below: 

Part A - MSEE Characterization 
II-1 Receiver Loop Performance 

II-2 Power Production Subsystems Performance 

II-3 Transient Response of Receiver Loop 
II-4 Overnight Thermal Conditioning of the Receiver 

II-5 Overnight Hold Conditions for the Steam Generator 

II-6 Development of Optimum Operating Strategy 

Part B - Training Tests 
II-7 Receiver Loop Cold Flow 

II-8 
II-9 
II-1O 
I I-11 

II-12 

Receiver Loop Operation 

Receiver Operation with Simulated (Slow) Cloud 

Thermal Storage Charging with Propane Heater 

Steam Generator and HRFS Operation 
Operation of Full Electric Loop (TSS through EPGS) 
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Part C - OQeration As A Utilit~ Power Plant 

II-13 System Operation from Receiver 

II-14 System Operation with Fossil Fuel 

Part D - Salt Characteristics 

II-15 Salt Properties and Stab1lity 

II-16 Salt Corrosion 

5.1.2 Hodes of OQeration and Transitions 

The operating modes and transitions for each subsystem are described below: 

Receiver Operating Modes 

RSl Receiver cold and drained 

RS2 Receiver drained with trace heat on 

RS3 Receiver drained with trace heat on and warm-up heliostats 

RS4 Receiver cold flow with trace heat on and warm-up heliostats 

RSS Receiver cold flow with trace heat on, no warm-up heliostats 

and receiver door closed 

RS6 Receiver operation, manual with flow control 

RS7 Receiver operation, temperature control 

Receiver Transitions 

o Start-up RSl to RS2 - Turn on trace heaters 

RS2 to RS3 - Drained and warm to warm-up heliostats 

RS3 to RS4 - Warm-up heliostats to cold flow through 

receiver 
RS4 to RSS - Cold flow through receiver with receiver door 

closed 
to RS6 - To salt flow through receiver with flow 

control 
to RS7 - To salt flow through receiver with 

temperature control 

RS6 to RS7 - Salt flow with flow control to temperature 

control 
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0 Shutdown RS7 to RS6 - Salt flow with temperature control to flow 

control 
to RSS - Salt flow with temperature control to cold 

fl ow with door closed 
to RS2 - Salt flow with temperature control to drained 

with trace heat on 
RS6 to RSS - Salt flow with flow control to cold flow with 

door closed 

to RS2 - Salt flow with flow control to drained with 

trace heat on 

RSS to RS2 - Cold flow with door closed to drained with 

trace heat on 

RS4 to RS2 - Cold flow with warm-up heliostats to drained 

with trace heat on 

RS3 to RS2 - Drained with warm-up heliostats to drained 

with trace heat 
RS2 to RSl - Turn off trace heaters 

Thermal Storage Operating Modes 
TSSl Hot tank drained and cold 
TSS2 Hot and cold salt tanks warm and ready for operation 
TSS3 Charging with propane heater 

Thermal Storage Transitions 
o Start-up TSSl to TSS2 Pre-test check lists to pre-conditioning 

hot salt tank 
TSS2 to TSS3 - Pre-test check lists to charging hot salt 

tank 

o Shutdown TSS3 to TSS2 - Charging hot salt tank to shutdown, salt in 
both tanks 

TSS2 to TSSl - Drain hot tank 
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Steam Generator Subsystem Operating Modes 

SGSl SGS cold and drained 
SGS2 SGS warm and salt drained (diurnal shutdown) 

SGS3 SGS warm standby (cold salt flow) 

SGS4 SGS operating in boiler following mode 

SGSS SGS operating in turbine following mode 

Steam Generator Transitions 

0 Start-up SGSl to SGS2 - Pre-test check lists, pre-heat to diurnal 
shutdown 

SGS2 to SGS3 - Diurnal shutdown to cold salt flow 

SGS3 to SGS4 - Cold salt flow to boiler following mode 

SGS4 to SGSS - Boiler following to turbine following mode 

o Shutdown SGSS to SGS4 - Turbine following to boiler following mode 
SGS4 to SGS3 - Boiler following mode to cold salt flow 
SGS3 to SGS2 - Cold salt flow to diurnal shutdown 

y 

Electic Power 
EPGSl 
EPGS2 
EPGS3 
EPGS 4 

SGS2 to SGSl - Diurnal shutdown to drained and cold 

Generation Subsystem Operating Modes 

Shutdown 
(Turbine standby) EPGS pumps on 
EPGS standby (operating - offline) 
EPGS on-line (operating - synchronized) 

Electric Power Generation Subsystem Transitions 
o Start-up EPGS 1 to EPGS 2 - Pre-test check lists, pre-op and 

start-up pumps 
EPGS 2 to EPGS 3 - Turbine standby to EPGS standby 
EPGS 3 to EPGS 4 - EPGS standby to on-line 

o Shutdown EPGS 4 to EPGS 3 - On-line to standby 
EPGS 3 to EPGS 2 - EPGS standby to turbine standby 
EPGS 2 to EPGS 1 - Turbine standby to shutdown 
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5.1 .3 Application of Phase I Procedures 
The procedures being developed in Phase I which will be utilized in the 

Phase II test program are described below: 

Subsystem 
Transitions 

Receiver Subsystem (RS) 

Start-up 
RSl - RS2 
RS2 - RS3 

RS3 - RS4 

RS4 - RSS 
RS4 - RS6 

RS4 - RS7 
RSS - RS6 
RSS - RS7 
RS6 - RS7 

Shutdown 

RS7 - RS6 

RS7 - RSS 

RS7 - RS2 
RS6 - RS5 

RS6 - RS2 
RSS - RS2 
RS4 - RS2 
RS3 - RS2 

RS2 - RSl 

Subsystem 

Procedures 

Turn on trace heaters 
GR0P #1 , 1 A, & 2 

GSGP #1/lA 

GR0P #2 
GR0P #2 

GR0P #2 

GR0P #2 
GR0P #2 

GR0P #2 
GR0P #2 

GR0P #3 

GR0P #3 

GR0P #3 &.5 GSGP #6 
GR0P #3 

GR0P #3 & 5 GSGP #6 
GR0P #3 & 5 GSGP #6 

GR0P #3 & 5 GSGP #6 
GROP #3 & 5 GSGP #6 
Turn off trace heaters 
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System 
Procedures 

Turn on trace heaters 
GS0P #1, 6, 7, 2 & 3 

GS0P #7 

GS0P #7 
GS0P #7 

GS0P #7 
GS0P #7 

GS0P #7 
GS0P #7 

GS0P #8 

GS0P #8 

GS0P #8, 10 & 12 

GS0P #8 
GS0P #8, 10 & 12 
GS0P #8, 10 & 12 
GS0P #8, 10 & 12 
GS0P #8, 10 & 12 
Turn off trace heaters 



Subsystem 

Trans 1ti ons 

Subsystem 
Procedures 

Thermal Storage Subsystem (TSS) 
Start-up 

TSSl - TSS2 
TSS2 - TSS3 

Shutdown 

TSS3 - TSS2 

TSS2 - TSSl 

GROP #lA GSGP #1/lA & 4 

GSGP #9 & 4 

Allow hot tank to cool 

to 700°F 

GSGP #9 

Steam Generation Subsystem (SGS) 
Start-up 

SGSl - SGS2 

SGS2 - SGS3 

SGS3 - SGS4 
SGS4 - SGS5 

Shutdown 

SGS5 - SGS4 
SGS4 - SGS3 
SGS3 - SGS2 

SGS2 - SGSl 

GSGP #1, 2 or 2A, 
APPENDIX C of GROP #lA 

GSGP #lA, 2 or 2A 
APPENDIX C of GROP #lA 

GSGP #2 or 2A 
GSGP #2 or 2A 

GSGP #3 or 3A 
GSGP #3 or 3A 
GSGP #3 or 3A, 
APPENDIX C of GROP #lA 

SGS Manual, Section 3.9 

~lectric Power Generation Subsystem (EPGS) 

Startup 

System 

Procedures 

GROP #6, 2 & 3 
N/A 

Allow hot tank to cool 

N/A 

GSOP #2, 

GSOP #6, 

GSOP #7 
GSOP #7 

GSOP #8 

GSOP #8 

3, 7 I 

7, 4 

GSOP #8, 13 & 6 

4 & 6 

SGS Manual, Section 3.9 

EPGSl - EPGS2 GROP lA, GEPGP #1, lA & 2, GSOP #6, 5, 7, 2, 3, & 4 

EPGS2 - EPGS3 

EPGS3 - EPGS4 

APPENDICES A, B, and C 

GEPGP #2 

GEPGP #2 
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GSOP #7 

GSOP #7 



Subsystem 
Transition 

Shutdown 

EPGS4 - EPGS3 
EPGS3 - EPGS2 
EPGS2 - EPGSl 

Subsystem 
Procedures 

GEPGP #3 
GEPGP #3 
GEPGP #3 & 5, 

APPENDICES A, B, and C 
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System 
Procedures 

GSOP #8 
GSOP #8 
GSO P #8 , 1 4 , 11 , 1 2 & 1 3 



5.2 TEST II-1 - RECEIVER LOOP PERFORMANCE 

Description: 
o Calibrate receiver flow meter and receiver inlet and outlet 

thermocouples 
o Run receiver loop in cold flow conditions 
o Run receiver at various power levels with TSS, SGS, & HRFS operating 

Objectives: 
o Determine receiver thermal loss rates at two temperatures 
o Determine steady state performance for full and part load operation 
o Verify receiver subsystem controllability under full and part load 

cond1tions 

Pretest Conditions (Calibration and Thermal Loss Rate Tests}: 
o RS2; receiver drained with trace heat on 
o TSSl; hot tank drained and cold or 

TSS2; hot and cold salt tanks warm and ready for operation 
o At least 70% of salt inventory in cold tank at one of the two 

temperatures listed under test matrix (below) 
o Insolation for receiver warm-up 

Calibration 

Test 

o Receiver flow (FT-101) - Calibrate before testing; check 
calibration following tests 

o Receiver inlet and outlet temperature (TE-101 and TE-102} - Use 
data from receiver thermal loss tests, steps 4 through 8. 

Matrix (Receiver Thermal Loss Tests) 
Receiver Sa 1t Inlet 

Receiver Flow Rates {Klb/hr} Temperature ! °Fl 
20 
40 Approx. 590 
60 

80 Approx. 700 
100 
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Test Sequence - (Receiver thermal loss tests; conducted for both receiver 
inlet temperatures listed in the test matrix) 

These tests may be conducted on different days except that each case 
covered by steps 4 through 8 and steps 9 through 13 must be completed under 
constant ambient conditions. 

l. RS2 to RS3; receiver drained, add warmup heliostats 
2. RS3 to RS4; receiver cold flow 
3. RS4 to RS5; remove warmup heliostats, close receiver door 
4. Establish receiver flow at 20 Klb/hr 
5. Wait until flow and temperatures stabilize; record data 
6. Repeat steps 4 and 5 for flow rates of 40K, 60K, SOK and lOOK lb/hr 

sub-stituted for 20 k lb/hr 

7. Open Receiver door 
8. Repeat steps 4, 5, and 6 

9. Select one receiver flow condition from the test matrix. 
10. Wait until flow and temperatures stabilize; record data 
11. Open receiver door; repeat step 10 
12. Add heliostats until receiver inlet (TE-101) and outlet (TE-102) 

temperatures become equal 
13. Repeat step 10 
14. Repeat steps 9 through 13 for the remaining receiver flows in the test 

matrix 

Pretest Conditions (Receiver Performance Tests): 
o RS2; receiver drained with trace heat on 
o TSS2; hot and cold salt tanks warm and ready for operation 
o Temperature of salt in cold tank: approximately 590°F 
o SGS2; SGS warm and salt drained (diurnal shutdown) 
o Clear day 

Test Matrix (Receiver Performance Tests) 
Receiver Power 

Level (% of Full Rating) 
25 
50 
75 

l 00 
75 
50 
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Receiver Outlet 
Temperature (°F) 

1050 
1050 
1050 
1050 
935 
820 



Test Sequence (Receiver Performance Tests): 

1. SGS2 to SGS4; warm and salt drained to SGS operating in boiler 

following control mode at 30% of rated output 

2. RS2 to RS3; pre-test checklists to warm-up heliostats 

3. RS3 to RS4; warm-up heliostats to cold flow through receiver 

4. Set rece1ver flow for one case 1n test matrix 

5. RS4 to RS7; set receiver outlet salt temperature setpoint to value of 

test case from test matrix 
6. Adjust SGS salt flow as requ1red to ma1nta1n levels in hot and cold 

salt tanks and outlet salt temperature of 590°F 

7. Wa1t until receiver flow and temperatures stab1lize; record data 

8. Repeat steps 4 through 7 for rema1ning cases in test matrix 

9. RS7 to RS2; full flow temperature control to shutdown and drained 

10. SGS4 to SGS2; SGS operating in boiler following mode to warm and salt 

drained 

Success Cr1ter1a: 
o Successful operat1on of receiver throughout all tests 

o Instruments stay with1n calibration throughout test 

o Spec1fied data collected and recorded 

Primary Data Requ1rements: 
o Ambient air temperature, barometric pressure, relat1ve hum1d1ty, wind 

speed and direction 

o Number of hel1ostats on target 

RECORD DATA AT ONE-MINUTE INTERVALS FOR 10 MIN. AFTER STEADY STATE CONDITIONS 

ARE OBTAINED. 
o Pyroheliometer readings 
o Receiver salt inlet temperature (TE-101) 

o Rece1ver salt outlet temperature (TE-102) 

o Receiver salt flow rate (FT-101) 

o Receiver panel back tube temperatures 

(TE-103 through TE-120 and TE-131 through TE-148) 

o Cold surge tank pressure (PT-182) 

o Cold surge tank level (LT-151) 

o Receiver salt 1nlet pressure (PT-181) 
o Receiver subsystem heat trace circuit current readings 
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o Cold salt sump pump and cold salt boost pump current read1ngs 

o Hot salt surge tank level (LT-161) 
o Cold salt storage tank heat trace current read1ngs 
o Cold salt storage tank temperatures 

(TE-281, TE-282 and TE-283) 
o Cold salt storage tank level (LT-281) 
o Hot salt storage tank temperatures 

(TE-291, TE-292 and TE-293) 
o Hot salt storage tank level (LT-291) 
o Cold salt pump and cold salt boost pump outlet pressures 

(PT-281 and PT-280) 
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5.3 TEST II-2 - POWER PRODUCTION SUBSYSTEMS PERFORMANCE 

Description; 
o Run steam generator and turbine/generator at full and partial loads 

Objectives; 
o Determine steady state performance for full and part load operation 
o Determine system responses and controllability at partial flow 

conditions 

Calibration; 
o Calibrate FT-382 and FT-321 together 
o Check readings of FT-311 against FT-411 with constant drum level and 

pressures; remove and bench test both units if readings are different 
(more than 3%) 

Pretest Conditions; 

Test 

o RS2; receiver drained with trace heat on 
o TSS2; hot and cold salt tanks warm and ready for operation (at least 

50% salt inventory in hot tank at a temperature of 900°F or above) 
o SGS2; SGS warm and salt drained (diurnal shutdown) 
o EPGS2; turbine standby - pumps on 

Seguence: 
1. SGS2 to SGS4; warm and salt drained to SGS operating in 

boiler-following control mode at 30% of rated output 

2. EPGS2 to EPGS3; turbine standby to operating offline 

3. EPGS3 to EPGS4; turbine generator operating offline to operating 

synchronized 

4. Increase generator power to 225 kWe at a rate of 75 kW per minute e 
or less and stabilize 

5. SGS4 to SGS5; SGS operating in boiler-following control mode to 
operating in turbine following mode 

6. RS2 to RS7; set outlet temperature setpoint (TE-102) to 1050°F 
7. Adjust heliostat field to maintain levels in hot and cold salt tanks 
ALTERNATE TO STEPS 6 AND 7: OPERATE PROPANE HEATER TO MAINTAIN HOT SALT 
INVENTORY 
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8. Wait until hot salt supplied to SGS is at least l000°F 
9. Increase power to 250 kWe at a rate of 75 kWe per minute or less 

and stabilize; record data 
10. Increase power to 500 kWe at a rate of 75 kWe per minute or less, 

repeat step 7 and stabilize; record data 
11. Increase power to 750 kWe at a rate of 75 kWe per minute or less, 

repeat step 7 and stabilize; record data 

12. Decrease power to 500 kWe at a rate of 75 kWe per minute or less, 
repeat step 7 and stabilize; record data 

13. Decrease power to 250 kWe at a rate of 75 kWe per minute or less, 
repeat step 7 and stabilize; record data 

14. SGS5 to SGS4; SGS operating in turbine following mode to operating in 

boiler-following mode 
15. RS7 to RS2; shut down and drain receiver 
16. EPGS4 to EPGS2; decrease power from generator to zero at a rate of 10% 

per minute or less 
17. EPGS2 to EPGSl; turbine standby to shutdown 
18. SGS4 to SGS2; SGS operating in boiler-following control mode to warm 

and salt drained 

Success Criteria: 
o Successful operation of system at full and part load 

o Controls behavior acceptable 
o Specified data collected and recorded 

Primary Data Requirements: 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 

RECORD DATA AT ONE MIN. INTERVALS FOR 10 MIN. AFTER STEADY STATE CONDITIONS 

ARE REACHED; 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o Superheater salt inlet temperature (TE-382) 
o Superheater salt inlet pressure (PT-382) 
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o Evaporator salt 1nlet temperature (TE-301) 
o Evaporator salt outlet temperature (TE-384) 
o Evaporator salt outlet pressure (PT-384) 
o SGS cold salt flow rate (FT-382) 
o SGS total salt flow rate (FT-321) 
o Feedwater 1nlet temperature (TE-386) 

-

o Feedwater 1nlet pressure (PT-386) 
o Feedwater 1nlet flow rate (FT-411} 
o Steam drum water level (LT-311} 
o Steam drum pressure (PT-383} 
o Steam drum temperature (TE-383} 
o Superheater outlet steam temperature (TE-331} 
o Attemperator saturated steam flow rate (FT-381} 
o SGS outlet steam temperature (TE-332} 
o SGS outlet steam pressure (PT-321} 
o SGS outlet steam flow rate (FT-311} 
o Turb1ne 1nlet steam pressure (PT-581) 
o Turb1ne 1nlet steam temperature (TE-583) 
o Deaerator steam 1nlet temperature (TE-483} 
o Deaerator steam 1nlet pressure (PT-431) 
o Condensor steam 1nlet temperature (TI-581) (Record manually) 

o Condensor steam pressure (PT-502) 
o Hot well level (LT-511) 
o Deaerator level (LT-471) 
o Deaerator pressure (PT-432) 
o Oeaerator steam temperature (TE-481) 
o Oeaerator water temperature (TE-451) 

o Deaerator outlet flow (FT-481) 
o Feedwater heater outlet temperature (TE-421) 
o Feedwater heater outlet pressure (PT-483) 
o Generator speed (ST-582) 
o Generator watt meter read1ng (JT-581) 
o Generator voltage (ET-581) 
o Generator current (IT-581) 
o Generator VARS (VT-581) 
o Generator power factor (PFT-581) 
o All motor currents (Record manually) 
o SGS heat trace currents 



5.4 TEST II-3 - TRANSIENT RESPONSE OF RECEIVER LOOP 

Description: 
o Operate receiver loop through progress1vely faster ramp 1ncreases 1n 

power 

Object1ves: 
o Develop map of system response to flux trans1ents 
o Verify controls response to fast trans1ents and adjust controllers 1f 

required 
o Develop lim1ts of sun track1ng through cloud passage 
o Develop min1mum receiver start-up t1me 

Pretest Conditions: 
o RS2; rece1ver drained with trace heat on 
o TSS2; hot and cold salt tanks warm and ready for operation (at least 

70% salt inventory 1n cold tank) 
o SGS2; SGS warm and salt dra1ned (diurnal shutdown) 
o EPGS; not applicable 

o Clear day 

Test Sequence (Repeated from different initial conditions of salt flow rate, 
power and receiver outlet temperature and with different ramp 
rates in power and final power level; these test cases are 

given in Table 5-1) 
l. RS2 to RS3; pre-test checklists to warm-up heliostats 
2. RS3 to RS4; warm-up hel1ostats to cold flow through receiver 
3. Establish salt flow through the receiver of 60,000 lb/hr 
4. Bring all heliostats to be used for test case to near standby 
5. RS4 to RS6; bring 25 percent of heliostat field onto the receiver 
6. RS6 to RS7; set receiver outlet temperature control setpoint to value 

given in column A of Table 5-1. (Start with case l) 
7. Allow salt flow to stab111ze and control at this outlet temperature 
8. Add number of heliostats given 1n column Bat the interval from 

column C for the particular test case 



9. Monitor receiver temperatures 
10. Monitor receiver control response 
11. Allow receiver temperatures and salt flow rate to stabilize 
12. Repeat previous four steps until the total number of increments given 

in column D have been added 
13. Operate SGS and HRFS as necessary to reject heat and maintain cold 

salt inventory in cold storage tank 

CRITERIA FOR SUCCESSFUL COMPLETION OF TEST ANO PROGRESSION TO SUCCEEDING TEST 
CASE 

A. Stable control of receiver outlet temperature as defined in MCS 
spec Hi cation 

B. Outlet temperature never exceeds 1070°F 
C. Back tube temperatures stay within limits 
D. Surge tank levels remain within limits. 

14. Reduce number of heliostats on target to 25 percent of field 
15. Repeat previous steps for next test case if criteria above have been 

successfully met. 
16. RS7 to RS2; shut down and drain receiver 
17. SGS (if operated) to SGS2 

Success Criteria 
o Successful determination of maximum transient capability of receiver 
o Data system operational throughout tests and specified data recorded 

o Controllability of receiver during flux transients 

Primary Data Requirements; 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 

DATA ARE TO BE TAKEN CONTINUOUSLY THROUGH TESTING 
o Number of heliostats on target 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Hot salt storage tank level (LT-291) 
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o Riser heat trace current readings 
o Downcomer heat trace current readings 
o Receiver heat trace current readings 
o Cold salt sump pump, and cold salt boost pump current readings 

THE FOLLOWING DATA ARE TO BE TAKEN AT MAXIMUM UPDATE RATE 
o Pyroheliometer readings-
o Receiver salt inlet temperature (TE-1O1) 
o Receiver salt outlet temperature (TE-1O2) 
o Receiver salt flow rate (FT-1O1) 
o Receiver back tube temperatures 

(TE-1O3 through TE-12O and TE-131 through TE-148) 
o Cold salt surge tank pressure (PT-182) 
o Cold salt surge tank level (LT-151) 
o Receiver salt inlet pressure (PT-181) 
o Hot surge tank level (LT-161) 
o Hot surge tank temperature (TE-183) 
o Downcomer exit salt temperature (TE-161) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, TE-283) 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank heat trace current readings 

A~S 



Table 5-1 

Description of Test Cases 

~ D. ~ Q. g_ 

Receiver Heliostat Interval No. of Final 

Test Outlet Increment between Incre- Heliostats 

Case No. Set Point S1ze (% of Additions ments on Target 
( on F1eld) (sec) (% of Field) 

1 820 12. 5 120 2 50 

2 820 12.5 60 2 50 

3 820 12.5 30 2 50 

4 820 12.5 10 2 50 
5 820 25 NA 1 50 

6 940 12.5 120 4 75 

7 940 12.5 60 4 75 

8 940 12.5 30 4 75 

9 940 12.5 10 4 75 

10 940 25 30 2 75 

11 940 25 10 2 75 

12 940 50 NA 1 75 
13 1050 12.5 120 6 100 

14 1050 12.5 60 6 100 
15 1050 12.5 30 6 100 

16 1050 12.5 10 6 100 

17 1050 25 30 3 100 

18 1050 25 10 3 100 

19 1050 50 30 2 100 

20 1050 50 10 2 100 

21 1050 75 NA 1 100 
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5.5 TEST II-4 - OVERNIGHT THERMAL CONDITIONING OF FILLED RECEIVER 

Description; 
o Maintain filled receiver warm with the door closed by pulsing salt 

flow through the receiver from the cold surge tank and replenishing 
cold surge tank level, when required, with the pump. 

Objectives; 
o Determine most efficient operations to maintain the receiver in the 

filled, warm condition overnight 

Pretest Conditions; 
o RS2; receiver drained with trace heat on 
o TSS2; at least 40 percent of salt inventory in cold tank at 

temperature of 590°F or above 
o Sufficient insolation for warm-up heliostats 

Test Sequence: 
l. RS2 to RS3; receiver drained to warm up heliostats 
2. RS3 to RS4; receiver cold flow 
3. RS4 to RS5; receiver cold flow with door closed and heliostats off 
4. Stop receiver salt flow (close FCV-101 and FCV-102); start timer and 

data recording 

5. Verify cold tank level (LT-151) is at least 85 inches 
6. Isolate cold surge tank (close FCV-151) 
7. When minimum receiver temperature reaches 530°F, pulse flow through 

receiver from cold surge tank using FCV-101 or FCV-102 (vary size of 
pulse for different test cases) 

8. Repeat step 7 until cold surge tank level (LT-151) reaches 20 inches 
9. Fill cold surge tank with cold salt as required to replenish level to 

85 inches by opening FCV-151 
10. Repeat steps 8 through 10 for duration of test 
11. RS5 to RS2; shut down and drain receiver 



Success Criteria; 
o Salt-filled receiver maintained warm in a simulated overnight hold 

condition 
o Specified data collected and recorded 

Primary Data Requirements: 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 

DATA TO BE TAKEN THROUGHOUT TEST AT l MINUTE INTERVALS 
o Receiver salt inlet temperature (TE-1O1) 

o Receiver salt outlet temperature (TE-1O2) 

o Receiver back tube temperatures 
(TE-1O3 through TE-12O and TE-131 through TE-148 

o Receiver salt inlet pressure (PT-181) 
o Hot surge tank level (LT-161) 
o Hot surge tank temperature (TE-183) 
o Cold surge tank level (LT-151) 
o Cold surge tank pressure (PT-182) 
o Cold surge tank temperature (TE-182) 
o Receiver downcomer outlet temperature (TE-161) 
o Receiver and cold salt boost pump discharge pressure (PT-18O) 

o Cold salt storage tank temperatures 

(TE-281, TE-282 and TE-283) 

DATA TO BE TAKEN AT MAXIMUM UPDATE RATE OF ACUREX 
o Cold salt storage tank heat trace currents 
o Receiver heat trace currents 
o Riser and downcomer heat trace currents 
o Receiver hot and cold surge tank heat trace currents 
o Cold sump and cold salt boost pump heat trace currents 

o Receiver header temperatures 

DATA TO BE RECORDED MANUALLY 
o Time, duration and current readings for salt pump operation 



5.6 TEST II-5 - OVERNIGHT HOLD CONDITIONS FOR SGS 

Description; 
o Hold SGS warm and filled with salt in diurnal shutdown condition 

Objectives: 
o Compare diurnal hold using salt for thermal input with the baseline 

electrical heater 

Pretest Conditions: 
o Receiver - NA 
o TSS2; at least 40 percent of salt inventory in cold tank at 

temperature of 590°F or above 
o EPGS - NA 

o SGS2; diurnal shutdown 

Test Sequence; 

1. SGS2 to SGS3; diurnal shutdown to cold salt flow 
2. Establish drum level (LT-311) of 6 inches at drum pressure (PT-383) of 

1200 psi 
3. Isolate steam generator (shut FCV-341, FCV-411 and FCV-491), verify 

that FCV-301 is closed 
4. Maintain bypass of electric heater (FCV-383 open, FCV-384 closed) 
5. Monitor drum pressure (PT-383) and temperature (TE-383) and all salt 

loop temperatures on Acurex 
6. Pulse salt flow through SGS by opening FCV-341 when any monitored 

Acurex temperature or TE-383 drops to 530°F (vary duration of pulse 

for different test runs) 
7. Repeat step 6 for duration of test 
8. SGS3 to SGS2; steam generator to normal diurnal shutdown 

Success Criteria: 
o Maintained warm diurnal shutdown condition for at least 6 hours using 

pulsed salt flow 
o Collected specified data for comparison with baseline case 



Primary Data Requirements: 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 

FOLLOWING DATA WILL BE TAKEN CONTINUOUSLY THROUGH TEST AT l MIN. INTERVALS 
o SGS salt lines, valve, and equipment shell temperatures on Acurex data 

logger (channels 200 through 274} 
o Cold salt storage tank level (LT-281} 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283} 
o Cold salt sump pump temperature (TE-286} 
o Cold salt sump pump level (LT-201} 
o Superheater salt inlet temperature (TE-382} 
o Superheater salt inlet pressure (PT-382} 
o Evaporator salt inlet temperature (TE-301} 
o Evaporator salt outlet temperature (TE-384} 
o Evaporator salt outlet pressure (PT-384) 
o Superheater outlet steam pressure (PT-321} 
o Steam drum temperature (TE-383) 
o Steam drum pressure (PT-383} 
o Steam drum level (LT-311) 

DATA TO BE RECORDED MANUALLY 
o Time, duration and current readings for salt pump operation 

o All SGS heat trace current readings 
o Current reading for BWCP 
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5.7 TEST II-6 - OPTIMUM OPERATING STRATEGY DEVELOPMENT 

Description: 
o Operate full MSEE to collect maximum net energy within the operating 

constraints identified in the preceding five tests 

Objectives: 
o Develop operating strategy which maximizes net plant output 
o Develop data to be used to specify requirements for plant 

configuration, components and controls which would improve net plant 

output 

Pretest Conditions: 
o To be determined from prior tests 

Test Sequence: 
o To be determined from prior tests 

Success Criteria: 
o Developed optimum operating strategy 
o Obtained data for improvement of plant output 

Primary Data Requirements: 
DATA TO BE RECORDED AT l MINUTE INTERVALS 

o Pyroheliometer readings 
o Receiver salt inlet temperature (TE-101) 
o Receiver salt outlet temperature (TE-102) 
o Receiver salt flow rate (FT-1O1) 
o Downcomer salt exit temperature (TE-161) 
o Hot salt storage tank level (LT-291) 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o SGS cold salt flow rate (FT-382) 
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o SGS total salt flow rate (FT-321) 
o Superheater salt inlet temperature (TE-382) 
o Superheater salt inlet pressure (PT-382) 

o Evaporator salt inlet temperature (TE-3O1) 
o Evaporator salt outlet temperature (TE-384) 
o Evaporator salt outlet pressure (PT-384) 
o Feedwater flow rate (FT-411) 
o Feedwater temperature (TE-386) 
o Feedwater pressure (PT-386) 
o SGS steam exit temperature (TE-332) 
o SGS steam exit pressure (PT-321) 
o SGS steam exit flow rate (FT-311) 
o Turbine inlet steam temperature (TE-583) 
o Turbine inlet steam pressure (PT-581) 
o Condenser steam pressure (PT-5O2) 
o Deaerator pressure (PT-432) 
o Deaerator temperature (TE-451) 

o Generator output voltage (ET-581) 
o Generator speed (ST-582) 
o Generator output wattage (JT-581) 
o Generator current (IT-581) 
o Generator VARS (VT-581) 
o Generator power factor (PFT-581) 

DATA TO BE RECORDED MANUALLY 
o Pyroheliometer readings 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 
o Number of heliostats on target 
o Receiver subsystem heat trace currents readings 
o TSS heat trace currents readings 
o SGS heat trace currents readings 
o HRFS heater currents readings 
o Receiver subsystem motor currents 
o TSS motor currents 

o SGS motor currents 
o HRFS motor currents 

o EPGS motor currents 
o Turbine outlet steam temperature (TI-581) 
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5.8 TEST II-7 - RECEIVER COLD FLOW 

Des_cr1pt1on: 
o Use warm-up hel1ostats on the rece1ver and flow cold salt through the 

rece1ver back to the cold salt tank. 

Object1ves: 
o Ver1fy operat1on of rece1ver loop equ1pment, controls, and EPS 

o Confirm that surge tank provides emergency coolant to the receiver 

under all conditions. 
o Confirm procedures to accompl1sh start-up, shutdown, and emergency 

shutdown. 
o Confirm operation and interfaces of data system. 

Pretest Condit1ons: 
o RS2; receiver drained w1th trace heat on 

o TSS2; hot and cold salt tanks warm and ready for operation 

o SGS not applicable 
o EPGS not applicable 

Test Sequence: 
1. RS2 to RS3; pre-test checklists to warm-up heliostats 

2. RS3 to RS4; warm-up heliostats to cold flow through rece1ver 

3. RS4 to RS5; cold flow through receiver w1th rece1ver door closed 

4. Increase flow to 30%, stabi11ze and confirm level controls of hot 

and cold surge tanks 

5. Increase flow to 50%, restabil1ze and reconfirm level controls 

6. Increase flow to 100%, restab111ze and reconf1rm level controls 

7. RS5 to RS2; cold flow through rece1ver to rece1ver drained, confirm 

shutdown 
8. Repeat steps 1 and 2 
9. Increase flow to 100%, stabilize and confirm level controls of hot 

and cold surge tanks 

10. Initiate EPS tr1p by shutting off salt pumps. Conf1rm cond1t1ons of 

system follow1ng trip. 
11. Complete trans1tion to shutdown (RS2). 
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Success Criteria: 
o Successful operation of equipment and controls 
o Safe shutdown by EPS 
o Data system operational 

Primary Data Requirements: 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 
o Number of heliostats on target 

DATA TO BE LOGGED THROUGH TEST 
o Cold salt storage tank heat trace currents 
o Receiver heat trace currents 
o Receiver hot and cold surge tank heat trace currents 
o Riser and downcomer heat trace currents 
o Cold salt pump and cold salt booster pump heat trace currents 

DATA TO BE RECORDED ON 2 MIN UPDATES 
o Pyroheliometer readings 

o Cold salt pump outlet pressure (PT-28O) 
o Boost pump outlet pressure (PT-18O) 
o Cold salt surge tank pressure (PT-182) 
o Receiver salt inlet pressure (PT-181) 
o Receiver salt inlet temperature (TE-1O1) 
o Receiver salt inlet flow rate (FT-1O1) 
o Receiver salt outlet temperature (TE-1O2) 
o Cold salt surge tank level (LT-151) 
o Hot salt surge tank level (LT-161) 



5.9 TEST II-8 - RECEIVER STEADY STATE OPERATION 

Description: 
o Focus heliostats on the rece1ver and heat salt from the cold tank 

through the receiver and return it to the hot salt tank 

Ob1ect1ves: 
o Ver1fy operat1on of rece1ver loop equipment, controls, and EMCON 

alarms at rated receiver outlet temperature. 
o Confirm automatic switchover of TSS storage tanks accepting receiver 

outlet flow. 

Pretest Conditions: 
o RS2; receiver drained with trace heat on 
o TSS2; hot and cold salt tanks warm and ready for operation (90% salt 

inventory in cold tank) 
o SGS not applicable 
o EPGS not applicable 

Test Sequence: 
1. RS2 to RS3; pre-test checklists to warm-up heliostats 
2. RS3 to RS4; warm-up heliostats to cold flow through receiver 

3. Increase flow to 50% 
4. Set EMCON alarm on salt outlet temperature to 700°F 
5. Increase heliostat field to 12.5% and stabil1ze 
6. Reduce flow 1n 10% increments until salt outlet temperature 

exceeds 700°F 
7. Confirm function of alarm 
8. Reset EMCON alarm to 1060°F 
9. Increase flow to 100% 

10. RS4 to RS6; increase heliostat field to 25% in 12.5% increments 
11. Stabilize and confirm salt outlet temperature 
12. Reduce flow to 50% 
13. Stabilize and confirm salt outlet temperature and flow switchover 

to hot tank 
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14. Increase flow back to 100% 
15. Stabilize and confirm salt outlet temp and flow switchback to 

cold tank 
16. Increase heliostat field to 50% in 12.5% increments 
17. Stabilize and confirm salt outlet temperature and flow 

switchover to hot tank 
18. RS6 to RS7; input receiver outlet salt temperature setpoint of 

aso°F and stabilize 
19. Increase setpo1nt to 9S0°F and stabilize 
20. Increase heliostat field to 75% in 12.5% 1ncrements and stab1lize 
21. Increase setpoint to 1oso°F and stabilize 
22. Increase heliostat field to 100% in 12.5% increments and 

stabilize 
23. RS7 to RS2; full flow temperature control to shutdown 

Success Criteria: 
o Successful operation of equipment and controls 
o Successful automatic switchover of cold salt tank flow into hot salt 

tank flow 
o Confirmed functioning of receiver outlet temperature alarm 

Primary Data Requirements: 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speedf and direction 

DATA TO BE LOGGED THROUGHOUT TEST 
o Number of heliostats on target 
o Receiver subsystem heat trace circuits currents 
o TSS heat trace circuits currents 
o Cold sump pump and cold salt boost pump currents 

DATA TO BE CONTINUOUSLY RECORDED AT 2 HIN. INTERVALS 
o Pyroheliometer readings 
o Receiver salt inlet temperature (TE-101) 
o Receiver salt inlet pressure (PT-181) 
o Receiver salt outlet temperature (TE-102) 
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o Rece1ver back tube temperatures 
(TE-103 through TE-120, and TE-131 through TE-148) 

o Cold salt surge tank pressure (PT-182) 
o Cold salt surge tank temperature (TE-182) 
o Cold salt surge tank level (LT-151) 
o Hot salt surge tank temperature (TE-183) 
o Hot salt surge tank level (LT-161) 
o Downcomer salt ex1t temperature (TE-161) 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o Hot salt storage tank level (LT-291) 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Cold salt pump outlet pressure (PT-281) 
o Cold salt boost pump outlet pressure (PT-180) 
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5.10 TEST II - 9 - RECEIVER OPERATION WITH SIMULATED (SLOW) CLOUD 

Description: 
o During receiver loop operation, ramp heliostats off of the receiver 

and back on. 

Ob1ectives: 

o Verify system operation through simulated cloud passage 

o Confirm control stability through transients 

Pretest Conditions: 
o RS2; 

o TSS2; 

o SGS 
o EPGS 

Test Sequence: 

Receiver drained with trace heat on 
Hot and cold salt tanks warm and ready for operation (at least 

70% salt inventory in cold tank) 

Not applicable 

Not applicable 

1. RS2 to RS3; pre-test checklists to warm-up heliostats 

2. RS3 to RS4; warm-up heliostats to cold flow through receiver 

3. Increase flow to 100% 

4. RS4 to RS6; increase heliostat field to 50% in 12.5% increments 

5. RS6 to RS7; input receiver outlet salt temperature setpoint to 

950 F and stabil~ze 

6. Decrease heliostat field to 25% in two steps of 12.5% per two 

minutes and stabilize 

7. Increase heliostat field to 50% in two steps of 12.5% per two 

minutes and stabilize 

8. RS7 to RS6; increase flow to 100% 
9. Increase heliostat field to 75% in increments of 12.5% per 2 

minutes 
10. RS6 to RS7; input receiver outlet salt temperature setpoint of 

950 F and stabil~ze 

11. Decrease heliostat field to 25% in increments of 12.5% per two 

minutes and stabilize 

12. Increase heliostat field back to 75% at 12.5% per two minutes and 

stabilize 

13. RS7 to RS6; increase flow to 100% 

14. Increase heliostat field to 100% in increments of 12.5% per two 

minutes 
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15. RS6 to RS7; input receiver outlet salt temperature setpoint of 

1050 F and stabi~ize 
16. Decrease heliostat field to 25% in increments of 12.5% per two minutes 

and stabilize 
17. Increase heliostat field back to 100% at a rate of 12.5% per two 

minutes and stabilize 

18. RS7 to RS2; full flow temperature control to shutdown 

Success Criteria: 
o Successful operation of equipment 

o Maintains control stability through transient conditions 

Primary Data Requirements: 

THESE DATA SHOULD BE RECORDED AT 2 MIN. INTERVALS 

o Pyroheliometer readings 

o Receiver salt inlet temperature (TE-101) 

o Receiver salt inlet pressure (PT-181) 

o Receiver salt outlet temperature (TE-102) 

o Receiver back tube temperatures 
(TE-103 through TE-120 and TE-131 through TE-148) 

o Receiver salt flow control valve commanded position (IE-101, IE-102) and 

actual position (ZT-101, XT-102) 
o Receiver salt flow rate (FT-101) 

o Cold salt surge tank level (LT-151) 

o Riser salt flow control valve commanded position (IE-151) and actual 

position (ZT-151) 
o Hot salt surge tank level (LT-161) 

o Downcomer salt flow control valves commanded positions (IE-161, IE-162) 

and actual positions (ZT-~61, ZT-162) 

o Downcomer salt exit temperature (TE-161) 

o Cold salt storage tank level (LT-281) 

o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 

o Hot salt storage tank level (LT-291) 
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o Hot salt storage tank temperatures 
(TE-291, TE-292, and TE-293} 

o Cold sump level (LT-201} 
o Cold sump level control valve positions commanded (IE-201) and actual 

(ZT-201} 

RECORD THESE DATA IN TABLES 
o Number of heliostats on target 
o Ambient air temperature, barometric pressure, relative humidity, wind 

speed and direction 



5.11 TEST II-1O - THERMAL STORAGE CHARGING WITH PROPANE HEATER 

Description: 
o Charge the hot salt tank with hot salt using the propane heater 

Objectives: 
o Verify operation of propane heater loop to provide hot salt to TSS hot 

tank 

Pretest Conditions: 
o RS not applicable (booster pump off, sump and lines warm and FCV-151 

closed) 
o TSS2; hot and cold salt tanks warm and-ready for operation (at least 

50% salt inventory in cold tank) 
o SGS not applicable 
o EPGS not applicable 

Test Sequence: 
1. TSS2 to TSS3; pre-test checklists to charging hot salt tank using 

propane heater 
2. Charge hot tank to selected level and temperature 
3. TSS3 to TSS2; charging hot salt tank to shutdown 

Success Criteria: 
o Successful operation of propane heater and controls 
o Salt flow from cold tank through heater to hot tank 

o Data system operational 

Primary Data Requirements: 
o Record ambient air temperature, barometric pressure, relative 

humidity, wind speed and direction 

A-71 



DATA TO BE CONTINUOUSLY RECORDED AT 2 MIN. INTERVALS 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o Hot salt storage tank level (LT-291) 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
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Success Cr1teria: 
o Successful operation of equipment and controls 
o Safe shutdown by EPS 
o Data system operational 

Primary Data Requirements: 
o Record ambient air temperature, barometric pressure, relative 

humidity, wind speed and direction 

DATA TO BE CONTINUOUSLY RECORDED AT 2 MIN. INTERVALS 
o Hot salt storage tank level (LT-291) 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o Superheater salt inlet temperature (TE-382) 
o Superheater salt inlet pressure (PT-382) 
o Evaporator salt inlet temperature (TE-3O1) 
o Evaporator salt outlet temperature (TE-384) 
o Evaporator salt outlet pressure (PT-384) 
o SGS cold salt flow rate (FT-382) 
o SGS total salt flow rate (FT-321) 
o SGS feedwater inlet pressure (PT-386) 
o SGS feedwater inlet temperature (TE-386) 

o SGS feedwater inlet flow rate (FT-411) 
o SGS steam exit temperture (TE-332) 

o SGS steam exit pressure (PT-321) 
o SGS steam exit flow rate (FT-311) 
o Attemperator steam flow rate (FT-381) 
o Superheater exit steam temperature (TE-331) 
o Steam drum pressure (PT-385) 
o Steam drum temperature (TE-383) 
o Steam drum level (LT-311) 



5.12 TEST II-11- STEAM GENERATOR AND HRFS STEADY STATE OPERATIONS 

Description: 
o Use hot salt from TSS hot tank to generate steam using SGS; reject 

through HRFS. 

Objectives: 
o Verify operation of SGS using hot salt from TSS. 
o Verify operation of HRFS to provide feedwater to SGS and to reject heat 
o Verify controls of these operations. 
o Verify that EPS functions and safes the system. 
o Confirm procedures to accomplish start-up, shutdown and emergency 

shutdown 
o Confirm operation and interfaces of data system. 

Pretest Conditions: 
o RS; Not applicable 

o TSS2; Hot and cold salt tanks warm and ready for operation (at least 

60% salt inventory in hot tank and at least 30% in cold tank) 
o SGS2; SGS warm and salt drained (diurnal shutdown) 
o EPGS; Not applicable 

Test Sequence: 
1. SGS2 to SGS3; warm and salt drained to cold salt flow through SGS 

and stabilize 
2. SGS3 to SGS4; warm standby to operating in boiler following mode 
3. Stabilize at 30% of rated output 
4 Adjust steam drum level set point to high-high level (to initiate 

EPS trip) 
5 Confirm EPS trip and confirm condition of system 
6 Restart HRFS feedwater pump 
7 Restart SGS and stabilize at 30% of rated output 
8. Increase to 60% of rated output and stabilize 
9. Increase to 100% of rated output and stabilize 

10. SGS4 to SGS2; SGS operating in boiler following control to diurnal 
shutdown 



5.13 TEST II-12- OPERATION OF FULL ELECTRIC LOOP 

Description: 
o Use hot salt from TSS to generate steam. 
o Flow steam through EPGS at various loads to generate electricity. 

Objectives: 
o Verify operation of turbine using steam from SGS, heat rejection 

through HRFS, and all auxiliary circuits. 
o Verify synchronization of turbine generator with utility grid 
o Confirm procedures for all operations including emergency shutdown 
o Confirm operation at 110% of rated output 

Pretest Conditions: 
o TSS2; hot and cold salt tanks warm and ready for operation (at least 

60% salt inventory in hot tank at 9509F) 
o SGS2; SGS warm and salt drained (diurnal shutdown) 
o EPGS2; EPGS pumps on (turbine standby) 

Test Sequence: 
l. SGS2 to SGS4; diurnal shutdown to SGS operating in automatic boiler 

following mode at 30% of rated output 
2. EPGS2 to EPGS3; EPGS pumps on to operating in EPGS standby 
3. EPGS3 to EPGS4; operating EPGS standby to operating EPGS on-line 
4. Increase power to 225 kWe at a rate of 75 kWe per minute 
5. SGS4 to SGS5; SGS operating in auto boiler following mode to 

operating in turbine following 
6. Increase power from generator to 750 kWe at a rate of 75 kWe 

per minute and stabilize 

7. Increase power to 825 kWe at a rate of 75 kWe per minute 
8. Decrease power to 225 kWe at a rate of 75 kWe per minute 
9. SGS5 to SGS4; SGS operating in turbine following to operating in 

auto boiler following 
10. EPGS4 to EPGS2; decrease electric power to zero at 75 kWe per 

minute 
11. SGS4 to SGS2; SGS operating in auto boiler following to diurnal 
12. EPGS2 to EPGSl; EPGS pumps on to shutdown 
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Success Criteria: 
o Successful operation of equipment and control 
o Data system operational 

Primary Data Requirements 

DATA TO BE CONTINUOUSLY RECORDED AT 2 MIN. INTERVALS 
o Record air temperature, barometric pressure, relative humidity, wind 

speed and direction 
o Hot salt storage tank level (LT-291) 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o Superheater salt inlet pressure (PT-382) 
o Superheater salt inlet temperature (TE-382) 
o Evaporator salt inlet temperature (TE-301) 
o Evaporator salt outlet pressure (PT-384) 
o Evaporator salt outlet temperature (TE-384) 
o SGS cold salt flow rate (FT-382) 
o SGS total salt flow rate (FT-321) 
o SGS feedwater flow rate (FT-411) 
o SGS feedwater temperature (TE-386) 
o SGS feedwater pressure (PT-386) 
o SGS outlet steam flow rate (FT311) 
o SGS outlet steam temperature (TE-332) 
o SGS outlet steam pressure (PT-321) 
o Steam drum level (LT-311) 
o Steam drum temperature (TE-383) 
o Steam drum pressure (PT-383) 

o Turbine steam inlet pressure (PT-581) 
o Turbine steam inlet temperature (TE-583) 
o Condensor steam pressure (PT-502) 
o Deaerator pressure (PT-432) 



o Deaerator temperature (TE-451) 

o Generator voltage (ET-581) 

o Generator output wattage (JT-581) 

o Generator current (IT-581) 

o Generator VARS (VT-581) 

o Generator power factor (PFT-581) 

o Generator speed (ST-582) 
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5.14 TEST II-13 - SYSTEM STEADY STATE OPERATION; (USING RECEIVER) 

Description: 
o With all subsystems operational and integrated, use full heliostat 

field to produce rated power 1n the rece1ver. 
o Use th1s hot salt to produce electr1c1ty. 

Object1ves: 
o Confirm operation of full system through normal start-up, steady 

state, and shutdown operations. 
o Confirm subsystem 1nteractions and 1nterfaces 
o Verify MCS 1nterlock automatic procedures 
o Confirm utility type operations 

Pretest Conditions: 
o RS2; receiver drained with trace heat on 
o TSS2;hot and cold salt tanks warm and ready for operation (at least 

90% salt inventory in cold tank) 
o SGS2; SGS warm and salt drained (diurnal shutdown) 
o EPGS2; EPGS pumps on 

Test Sequence: 
1. RS2 to RS3; pre-test checklists to warm-up heliostats 
2. RS3 to RS4; warm-up heliostats to cold flow through receiver 
3. Increase flow to 100% 
4. RS4 to RS6; increase hel1ostat f1eld to 100% in increments of 

12.5% per two minutes 
5. RS6 to RS7; set rece1ver outlet salt temperature s~tpoint to 

1050~F and stabilize 

6. Charge hot salt tank 
7. SGS2 to SGS4; diurnal shutdown to SGS operating in automatic 

boiler following mode at 30% of rated output 
8. EPGS2 to EPGS3; EPGS pumps on to operating in EPGS standby 

9. EPGS3 to EPGS4; operating EPGS standby to operating EPGS on-line 
10. Increase power to 225 kWe at a rate of 75 kWe per minute 
11. SGS4 to SGS5; SGS operating in boiler following mode to operating 

in turbine following mode 



12. Increase power from generator to 750 kWe at a rate of 75 kWe 

per minute and stabilize 

13. SGS5 to SGS4; SGS operating in turbine following to operating in 

auto boiler following 

14. EPGS4 to EPGS2; decrease power from generator to zero at a rate 

of 75 kW per minute to turbine 
e 

15. SGS4 to SGS2; SGS operating in auto boiler following to diurnal 

shutdown 
16. EPGS2 to EPGSl; EPGS pumps on to shutdown 

17. RS7 to RS2; Full flow temperature control to shutdown 

Success Criteria: 
o Successful operation of all subsystems 
o Data system operational 

Primary Data Requirements: 
o Record ambient air temperature, barometric pressure, relative 

humidity, wind speed and direction 

DATA TO BE CONTINUOUSLY RECORDED AT 2 MIN. INTERVALS 

o Pyroheliometer reading 

o Receiver salt inlet temperature (TE-101) 

o Receiver salt inlet pressure (PT-181) 

o Receiver salt outlet temperature (TE-102) 

o Receiver salt flow (FT-101) 

o Rece,ver salt flow control valve positions 

Commanded (IE-101, IE-102) 

Actual (ZT-101, ZT-102) 

o Cold salt surge tank temperature (TE-182) 

o Cold salt surge tank level (LT-151) 
o Cold salt surge tank pressure (PT-182) 

o Hot salt surge tank temperature (TE-183) 
o Hot salt surge tank level (LT-161) 

o Downcomer salt exit temperature (TE-161) 

o Hot salt storage tank level (LT-291) 

o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
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o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-281, TE-282, and TE-283) 
o Superheater salt 1nlet temperature (TE-382) 
o Superheater salt 1nlet pressure (PT-382) 
o Evaporator salt ex1t temperature (TE-384) 
o Evaporator salt ex1t pressure (PT-384) 
o SGS cold salt flow rate (FT-382) 
o SGS total salt flow rate (FT-321) 
o SGS feedwater 1nlet pressure (PT-386) 
o SGS feedwater inlet temperature (TE-386) 

o SGS feedwater inlet flow rate (FT-411) 

o SGS steam exit pressure (PT-321) 
o SGS steam exit temperature (TE-332) 
o SGS steam ex1t flow rate (FT-381) 
o Turbine steam inlet pressure (PT-581) 
o Turbine steam inlet temperature (TE-583) 
0 Condenser steam pressure (PT-502) 
0 Deaerator pressure (PT-432) 
0 Deaerator temperature (TE-451) 

0 Generator voltage (ET-581) 

0 Generator output wattage (JT-581) 

0 Generator current (IE-581) 

0 Generator VARS (VT-581) 

0 Generator power factor (PFT-581) 
0 Generator speed (ST-582) 
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5.15 TEST 11-14- HYBRID OPERATION (USING PROPANE HEATER) 

!!_escription; 
o With all subsystems operational and integrated, except no insolation 

for the receiver, use the propane heater to generate hot salt to the 
hot tank 

o Use this hot salt to produce electricity 

Objectives; 
o Confirm operation of full system through normal start-up, steady 

state, and shutdown operations. 
o Confirm subsystem interactions and interfaces 
o Verify MCS interlock automatic procedures 

Pretest Conditions: 
o RS not applicable 
o TSS2; hot and cold salt tanks warm and ready for operation (at least 

90% salt inventory in cold tank) 
o SGS2; SGS warm and salt drained (diurnal shutdown) 

o EPGS2; turbine standby - pumps on 

lest Sequence: 
1. TSS2 to TSS3; Pre-test checklists to charging hot salt tank using 

propane heater 
2. SGS2 to SGS3; diurnal shutdown to SGS operating in automatic 

boiler following mode at 30% of rated output 
3. EPGS2 to EPGS3; EPGS pumps on to operating in EPGS standby 
4. EPGS3 to EPGS4; operating EPGS standby to operating EPGS on-line 
5. Increase power to 225 kW at a rate of 75 kW per minute e e 
6. SGS4 to SGS5; SGS operating in auto boiler following mode to 

operating in turbine following 

7. Increase power from generator to 750 kWe at a rate of 75 kWe 
per minute and stabilize 
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a. SGSS to SGS4; SGS operat1ng 1n turb1ne follow1ng to operat1ng 1n 

auto bo1ler follow1ng 
9. EPGS4 to EPGS2; decrease power from generator to zero at a rate 

of 75 kWe per m1nute to turb1ne 
10. SGS4 to SGS2; SGS operat1ng 1n auto boiler follow1ng to diurnal 

shutdown 
11. TSS3 to TSS2; charg1ng hot salt tank to shutdown 
12. EPGS2 to EPGS1; EPGS pumps on to shutdown 

Success Criteria: 
o Successful operation of all subsystems 
o Data system operational 

Pr1mary Data Regu1rements: 
o Amb1ent a1r temperature, barometr1c pressure, relat1ve hum1d1ty, w1nd 

speed and direct1on 

DATA TO BE CONTINUOUSLY RECORDED AT 2 MIN. INTERVALS 
o Hot salt storage tank level (LT-291) 
o Hot salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Cold salt storage tank level (LT-281) 
o Cold salt storage tank temperatures 

(TE-291, TE-292, and TE-293) 
o Superheater salt inlet pressure (PT-382) 
o Superheater salt 1nlet temperature (TE-382) 
o Evaporator salt outlet pressure (PT-384) 
o Evaporator salt outlet temperature (TE-384) 
o SGS cold salt flow rate (FT-382) 
o SGS total salt flow rate (FT-321) 
o SGS feedwater flow rate (FT-411) 
o SGS feedwater temperature (TE-386) 
o SGS feedwater pressure (PT-386) 
o SGS outlet steam flow rate (FT-311) 
o SGS outlet steam temperature (TE-332) 
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o SGS outlet steam pressure (PT-321) 
o Steam drum level (LT-311) 
o Steam drum temperature (TE-383) 
o Steam drum pressure (PT-383) 
o Turb\ne steam 1nlet pressure (PT-581) 
o Turbine steam 1nlet temperature (TE-583) 
o Condenser steam pressure (PT-5O2) 
o 0eaerator pressure (PT-432) 
o Deaerator temperature (TE-451) 

o Generator voltage (ET-581) 
o Generator output wattage (JT-581) 

o Generator current (IT-581) 
o Generator VARS (VT-581) 
o Generator power factor (PFT-581) 
o Generator speed (ST-582) 
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5.16 TEST II-15 - SALT PROPERTIES ANO STABILITY (supplied by Olin) 

Description: 
During the MSEE molten salt will be sampled and analyzed to determine if the 
composltion of the molten salt has been altered. Both hot salt (900-lOOO~F) 
and cold salt (590~F) samples will be analyzed on a monthly basis. 

Test Oblectives 
The test objectives are: 

a. Determine if the salt composition has been altered (i.e., sodium -
potassium ratio changed). 

b. Determine if new components are building up in the salt (i.e., corrosion 
products). 

c. Determine if new components are being formed in the salt (i.e., 
carbonates and hydroxide). 

Components to be analyzed: 

+ + Ni, Fe, Al, Mo, Cr 3, Cr 6, Ca, Mg, Si, Cl, S04 C03, OH, NaN02, 
NaN0 3, KN03 , CU 

Test Description 

The salt sampling will be performed twice a month throughout Phase II. Two 
samples will be obtained of the salt, a hot salt sample of the Olin corrosion 
test loop, and a cold salt sample from the cold salt storage tank. The salt 
samples will be shipped to Olin for analysis. Results of the salt analysis 
will be reported at 6-month intervals. 

To verify analysis of the molten salt, one set of samples will be sent to an 
independent laboratory. 
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5.17 TEST II -16 - SALT CORROSION (supplied by Olin} 

Q_escription 

The corrosion loop has been placed in the salt loop to provide corrosion data 

of various metal alloys in molten salt service. The corrosion rates of the 

metal alloys with hot salt (900-lOOOjf} will be tested. 

lest Objectives 

a. Determine the corrosion rate of various metal alloys in hot molten salt 

service (900-lOOOiF}. 

b. Determine the effects of thermal cycling on the corrosion rate of the 

metal alloys. 

c. Determine the effects of molten salt velocity on the corrosion rate of 

the metal alloys. 

Alloys to be tested: 

Stainless Steels 316L, 304L, 430 

Incoloy 800 
Inconel 600, 625, 690 

Test Description 

The corrosion test loop will operate throughout Phase II of the MSEE. The 

test loop is integrated with the hot salt pump so the loop will operate while 

the hot salt pump operates. During Phase II one corrosion box will be removed 

from the test loop and the metal samples analyzed. 
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Section 6 
SCHEDULE AND PRIORITIES 

The schedule for Phase II tests 1s shown on Figure 6-1. It is based on 
complet1ng Phase I by May 14, 1984. In the event that Phase I completion is 
delayed, the Phase II program will be shifted accordingly. 

The Phase II tests are scheduled so that all engineering tests are completed 
pr1or to operat1on by the util1ty operator teams. The Part A tests, MSEE 
character1zat1on, are scheduled for 12 weeks assuming an equipmen-:-availability 
of 0.5 (exclusive o'f solar availability). Part Band Part C tests are then 
developed and used for a trial team of engineers from the sponsors. Part B 
and Part C tests, incorporat1ng improvements from the trial session, are then 
repeated for each of the four utility operator teams. All utility team 
operations is scheduled to be completed by November 16, 1984. 

The Part A tests are grouped to provide alternative tests in the event of 
cloudy weather where possible. The performance tests under II-1 and II-2 can 
be intermixed so that test II-1 would be performed on sunny days and II-2 on 
cloudy days. Similarly, the overnight conditioning tests can be adjusted to 
match the sun's availability. 

Part D, Salt Characterist1cs, tests are conducted throughout Phase II. 

Part A, MSEE Characteristics, and Part D, Salt Characteristics, have been 
given first priority in this test program. This is due to: 

1. The need to develop data on the performance and operating capability of 
the MSEE to support the technology development program for utility-scale 
power plants utilizing molten salt. 

2, The de~1re of the ut111ty sponsors to ~ee reasonably reliable, routine 
operation prior to com~itting operator teams. 
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Section 7 
TESI UOCUMENTATION 

7.1 TEST RECORDS AND DAILY LOG 

The Test Conductor shall ma1nta1n a chronolog1cal and histor1cal record of all 

s1gn1ficant events that transp1re during the test. Events are to be recorded 

on the spot and later extracted to become part of the test report. The Test 

Conductor shall also keep a daily log with details of test progress, 

anomalies, deviations, significant results, etc. Log entries shall be made on 

a continual basis while tests are in progress, and daily dur1ng test downtime. 

Each utility operator will keep a log of his da11y activities which will be 

turned in to the Test Conductor at the end of each day. 

7.2 PREPARATION Of TECHNICAL MEMORANDUM 

A test report documenting the results of the tests shall be prepared and shall 

include, but not be limited to, the following: 

A. Test hardware configuration 

B. Test objectives 

C. Descript1on of test sequences 

D. List of equipment used 

E. Significant test data 

F. Analysis of test data 

A-89 
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ADDENDUM B 

TEST PROCEDURES 

B-1 



COP #1 CONTROL ROOM PRETEST CHECKLIST 

This Console operating procedure will be utilized to verify 
process control integrity prior to all tests. It is 
unnecessary to verify control integrity of subsystems 
not used (not applicable). This checklist shall be completed 
by the control room process console operator. 

I. Test Description 

TEST DATE 
11/19/84 

Start 11 me 

II. Responsible operating personnel Primary Backup 

Test Conductor (MDAC) Stan Sa 1 off 

Heliostat Operator Arleen Vance 

Console Operator Evans/Nelson 

Operation/Safety Engineer John Holmes 

Subsystem Technicians 

RS Jerome Griego 

TSS Matt Matthews 

SGS Matt Matthews 

HRFS Jay Holton 

EPGS Jay Holton 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 

I I I. Safety Checklist 
Complete this checklist for all operations. 

1. Site occupants 

A. Verify that all test personnel have been briefed on the 
scheduled test description, objectives, individual 
responsibilities, and expected response to emergencies 

B. Communications established to all manned control points 

C. Safety equipment in place: 

1. OSHA protective gloves 

2. Fire retardant coveralls 

3. Hard hats/Face shields 

4. Approved fire extinguishers 

2. Solar only 

A. "Test In Progress" lights on in the tower 

B. Non-Test personnel informed and in secure location 

C. Diesel-Generator on and frequency OK 

D. Field monitor on call after solar start-up 

E. Communications established 

F. Tower top barricade up 

G. Gates closed and posted with red lights or signs 

H. Field clear and ready for start-up 

3. Control Room locked 

4. Beam up command shall be given only after above 
checklist is completed by O/S Engineer 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 

STEP DESCRIPTION 

Notice 

Four items that impact system start-up significantly 
and should be verified and/or corrected first are: 

a. Emcon operation 

VERIFICATION 

b. Acurex temperatures (local heat trace control possible) 
c. D/D level and temp. (local fast fills possible) 
d. Steam drum level and temp. (local chem. feed op fill possible) 

IV. MASTER CONTROL SUBSYSTEM 

A. EMCON D/2 HOST START UP CHECKLIST 
Complete this checklist for all operations. 

l. Equipment powered up: 

a) Host cabinet 
b) Operator Console l 
c) Operator Console 2 
d) (2) LA-12O Terminals 
e) VT-1OO Terminal 
f) Tri-log printer 

2. Disk Packs (2) installed in drives, disk 
drives running with "READY" lamp lit. 

3. EMCON system booted and "START-UP" command 
file executed: 

a) Correct date and time 
b) Disk unit DLI mounted 
c) CCM, PCMs loaded (optional) 
d) EMCON host programs running 

l. SPNCOL 5. CONSL2 
2. POWER 6. CONSLl 
3. ALRMMX 7. SYSMON 
4. ALARMS 8. TRACKR 

4. MSSND program executing when data logging 
display is required on the Auxiliary Data 
Logging/Display System. 

5. Unlock Console to allow activation of 
operational alarms and Receiver Control Algorithm. 

28 6. Enable general alarms by turning GAL on. 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 

STEP DESCRIPTION VER IF !CATION 

B. ACUREX START-UP CHECKLIST 

C. 

Complete this checklist tor all operations using salt. 

1. Equipment powered up: 

a) Host chassis - Autodate Ten/50 
b) Electrohome monitor 
c) GT-100 Terminal 
d) Texas Instruments 820 RO Term;nal 

2. Tape Cassette loaded in host drive. 

3. Recent (within 60 minutes) logout of 
temperatures available on Tl pr;nter. 

4. Set scan rate to every 60 minutes. 

AUXILIARY DATA LOGGING/DISPLAY SYSTEM 
Data acquisfffon checklist completion optional 

,. Equipment powered up: 

a) H-P 1000 Cabinet 
b) H-P 2645 Terminal 
C) H-P 2621 Terminal 
d) Tektronix 4014 Terminal 
e) Tektronix 463 hard-copy unit 
f) (6) Display CRTs 
g) Versatec Video Copier 
h) Versatec Printer 
i) H-P 7925 Disc Drive 

2. Disk pack installed in drive, disc drive 
running with "READY" lamp lit. 

3. System booted: 
a) Correct date and time 
b) Transfer file IMSRP executed 

4. MSPAS program executing when data logging/ 
display is required and MSSN2 has been 
started on the EMCON host. 

Last Print Time 

as required. 

5. Fo 11 owing support programs available for execut: 

a) MSRTP 
b) MSPSU 
c) MSDSO 
d) MSSLl through MSSL6 
e) MSCOT 

6. Label file used: 

7. Data file used: 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 

STEP DESCRIPTION 

D. NETWORK 90 SETUP CHECKLIST 
Complete this checklist for operation with SGS. 

1. Verify equipment powered up and operational. 

a) Bai 1 ey PCU 
b) Operator Interface Drive Unit 

*c) Keyboard Console 
*d) Printer 

*These components may be turned off when not in use. 

V. RS - RECEIVER SUBSYSTEM 
Complete this checklist for operation with Receiver. 

1. Verify acceptable limits on winds (less 2han 
30 MPH), solar insolation (above 600 W/m) and 
cloud condition (partly cloudy or clear). 

2. Verify TV cameras are on and operational. 

3. Verify the Control Room SCRAM and EPS power 
supplies behind Weather Monitor Panel are On 
and set at 24VDC. 

0-2 4. Open the Receiver cavity door upon the request 
of the RS technician for the RS pretest check. 
Reclose or leave open as required. (DR.OPN/CLS). 

07 5. Verify Emcon RS header temperatures 
are above 480°F. (TE-188 inoperable). 

6. Verify the Acurex RS trace heaters are 
operating and the temperatures are above 
480°F (Table A). NOTE EXCEPTIONS. 
If required, heat tracing control can be taken 
over locally at the module control room. 

7. Align/verify the following valve alignment; 

VERIFICATION 

confirm valve temps are acceptable before moving. 
(to avoid bellows rlamaqe) Coorrlin~te with Receiver 
technician. RCK 1 ~ RtK 3 may be used to auto 
align these, turning itself off when co~plete. 

01 RCK1 

Valve 

FCV-101 
FCV-102 
FCV-180-T89 

*Fr:V-100-TO~ 

Description 

Salt flow control 
Salt flow control 
Ora in va 1 ve s 

Position 

Man/Open/N 
Man/Open/N 

On/Open/N 
On/nnen/~., 
On 
Oil 

(ZSH180-189 On) 
fZSH190-198 On) 

Time 

08 
09 

.,,.,,-ur~e valve group control 

Purge valves 
Erable CSP ~c"trol 
Enable C? control 
only functional to open valves, will not close valves. 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 

03 

02 

04 

05 

13 

TI4 

STEP DESCRIPTION VERIFICATION 

VI. TSS - THERMAL STORAGE SUBSYSTEM 
Complete this checklist for all operations using salt. 
l. Verify that the Acurex TSS trace heaters 

are operating and the temperatures are 
above 480°F (Table B). NOTE EXCEPTIONS. 
If req 1 d, heat tracing control can be controlled 
locally at salt storage control building. 

2. If operating Propane Heater without SGS, 
verify that these Acurex SGS inlet trace 
heaters are above 480°F (Ref. Table C): 

Channel Channel Local Temp. Verific. 
204 255 FCV-241 
205 256 
206 257 

258 
3. Verify salt levels in storage tanks and 

sumps are commensurate with test requirements 

Time 

LT-201 Cold Sump in. ( 6011 max)**@ OF ( Acurex Chan 124,125) 

LT-281 Cold Tank in. ( 40 11 min)* @ OF (Acurex Chan 110-112) 

LT-221 Hot Sump ; n. ( 43 11 max)**@ OF (Acurex Chan 126,127) 

L T-291 Hot Tank ______ ; n. @ ___ -.--_°F ( Acurex Chan 134-136) 
*Minimum level req 1 d to maintain cold sump level during fill operati 
**Maximum levels automatically close FCV-211 and 231 thru Emcon and 
lockout may overridden by turning OVR3 on. Maximum levels require 
vent checks; advise technician. 

4. Align/verify the following valves for system 
operation with RS, and SGS. 
Confirm valve temps are accept. before moving. 
Coordinate with thermal storage technician. 
TCK •ow may be used to auto align these, turning 
itself off when complete. 

Valve Description Position 

*FCV-151 CST Level Control 
FCV-lSl HST Level Control (Hot) 
FCV-Hi2 HST Level Control (Cold) 
FCV-199 Bypass Isolation valve 
FCV-201 Cold Sump Level Control 
FCV-211 Cold Sump Isolation Valve 
FCV-221 Hot Sump Level Control 
FCV-231 Hot Sump Isolation Valve 
FCV-241 Propane Heater Inlet 
FCV-242 Propane Heater Isolation 
FCV-301 Bypass Salt Flow 
FCV-341 Cold Salt Control Valve 
FCV-3131 !1ot Salt Control Valve 
CSP.EN Enable CSP Control 

Man/ C1 OS P.r!n! 
f1.:in /Cl nser!/i'. 
Man/Closed/N 
Off/Open /N 

Auto SP 23 11 /Cl osed/N 
Off/Closed/locked 

Auto SP 20 11 /Closed/N 
Off/Closed/locked 

Man/Closed/Locked 
Off/Closed/locked 
Closed/N (MAN on, 
Closed/N (MAN on, 
C1ose 0 nl l>PJJ on, 
On 

(ZSH199 o 

(ZSL211 o 

(ZSL231 o 

(ZSL242 o 
SP Auto 0 
SP Auto 0 
SP Auto 0 

*Bad signal (blue) can indicate EPS closure. Clear trips and reset EPSl & EPS3 
regain control. 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 

02 
OS" 

13 

04 

STEP DESCRIPTION 

5. For operation with Propane Heater instead 
of Receiver OR for SGS alone, Modify the 
valve alignment of step 4 as follows: 

Valve 

FCV-162 
FCV-242 

Position 

Man/Open/N 
Nuetral 

6. For operation without SGS, Morlify the valve 
alignment of step 4 as follows: 

Valve Position 

FCV-301 Locked 
FCV-341 Locked 

7. Verify pump bearing temp's are less than 190°F 
(TE 180, 286, & 387 on EMCON) and alarms on. 

VII. SGS - STEAM GENERATION SUBSYSTEM 

Complete this checklist for operation with SGS. 

VERIFICATION 

0. Verify drum level is above -211 if hot either locally 
fill with chem. feed pump or start HRFS and fill 

(per step 3) 
1. Verify that the Acurex SGS trace heaters -----

13 

uzr. 

are operating and the temperatures are 
above 480°F (Table C). NOTE EXCEPTIONS. 
If required, heat tracing control can be 
taken over locally at the salt storage 
control building Acurex cabinet back. 

2. Align/verify the following valve oositions. 
Confirm valve temps are accept. before moving. 
Coordinate with thermal storage technician. 
All SGS control valve MAN signals should be On. 
(Emcon commands not applicable from Net 90) 
SCK 'ON' may be used to auto align these, 
turning itself off when complete. 

Emcon Command Valve Description 

SP-321 Auto 100%/MAN.321 On Main Salt Flow 
SP-331 Auto 10%/MAN.331 on Steam Attemp. 

FCV-38182 On/MAN.38182 On Salt Drain 
FCV-384 On/*MAN.384 On Circ Htr Supply 

FCV-3P3 Off/*i-1.1\rl. 3R3 On Circ Htr Bypass 
!lSP. E'·l Enable HSP Control 

Time 

Position 

Open 
10% Open 

Open 
Open 

Cloc;or 
q 

*Open FCV-384 before closing FCV-383 to avoid SGS Pump and Heater Shut-off 
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OP #1 CONTROL ROOM PRETEST CHECKLIST 

STEP DESCRIPTION VERIFICATION 

Complete the following steps after completing HRFS startup. 
(Presuming SGS is in Diurnal Shutdown). 

3. If SGS F.W. inlet pipe temp. (Acurex Channel 132) 
is below 200°F, increase bridge pipe feedwater temperature: 

a) Verify D/D TE-451 is above 250°F 

b) Advise the SGS technician to open the 
bridge feedwater drain HV-370, then open 
FCV-411 to 20% (Emcon MAN.411 on/SP Auto 20%) 

c) Verify Acurex channel 132 increases above 
200°F (Approx 5 min after opening FCV-411) 

d. Reclose HV-370 and FCV-411 

4. Verify drum level LT-311 is at an approriate 
level for start-up. 
If drum level is below -2.0 inches; open HV-488, 
then open FCV-411 to 20% and fill to -2.0". Close 
FCV-411 and HV-488 to avoid FW leakage into drum. 

5. Verify that the boiler water circulation pump 
(BWCP) ~ running (ZSHBCP). If it is not running: 

a) Review overnight data to determine 
reason and correct. 

b) Start BWCP 

c) Start circulation heater (pulse EHAC.ON) 

6. If freezing ambient temperatures have been 
experienced, resolve any suspicious instr. 
transmitter readings with the SGS technician. 
Be skeptical of all readings until proven. 
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COP #1 CONTROL ROOM PRETEST CHECKLIST 
SIEP OESCRIPIION 

VIII. HRFS - HEAT REJECTION AND FEEDWATER SUBSYSTEM 

all 
up 

18 

21 

IX. 

Complete this checklist for all water system operations. 

0. Verify that D/D level is adequate (15" normal). Locally 
conduct a fast fill if required. 

1. Set/Verify the following control devices 
in the listed positions: HCK 'ON' may be used 
to auto align these, turning itself off when complete. 

Identifier 
GS IAf 

EHl 
EH2 

Hl 
H2 

FCV-401 
FCV-411 
f="CV-421 
FCV-431 

PT-431 
PT-432 

FCV-432 
FCV-471 
FY-472 

FCV-491 
ZSL-501 

TCPMS 

CFl.EN 
CF2 .EN 
CF3.EN 
CF4.EN 
CFS.EN 
CF6.EN 

CFP.EN 
CMP.EN 
CWP.EN 
SWP.EN 
FWP.EN 

Description 
D/D Press Enable 
D/D Heater 1 Enable 
D/D Heater 2 Enable 
D/D Heater 1 
D/D Heater 2 
FWP Press Recirc 
Feedwater Delivery 
FWH Steam Supply 
D/D Steam Inlet 
Steam Line Press 
D/D Press 
SWHX Divert 
T-G Condensate Return 
CMUP Stroke Positioner 
SGS Steam Delivery 
Main Steam Stop micro 
EPGS Control Mode 

Cooling Fan 1 Enable 
I I 2 I 

I 3 
I 4 
I 5 
I 6 

Command 
Off (Pl-431 control) 

Off 
Off 

Auto SP 250 °F 
Auto SP 250°F 

Auto SP 1250 psi 
MAN.411 On/SP-411 AUTO 0% 

Man 
Auto/Case to PT-431 

Auto SP 1080 psi 
Auto SP 225 psi 
Auto SP 233 psi 
Auto SP 0% 
Auto SP 0% 

Auto SP 900 psi 
On 

Off (1 ocal) 

On 
On 
On 
On 
On 
On 

Cycle Fi 11 Pump Enable On 
Cond. Make-up Pump I On 
Cooling Water Pump On 
Spray Water Pump On 
Feed Water Pump On 

EPGS ELECTRIC POWER GENERATION SUBSYSTEM 
Complete this checklist for all turbine-generator operations. 

1. Verify RGP Gen Breaker green (open) light is on. 

2. Verify that the Sync switch handle has been procured 
from the MSEE key box if synch is to be completed or 
observed from the control room. 
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VERIF IcA I ION 

Position 
N/A 
N/A 
N/A 

Not Enabled 
Not Enabled 

Closed 
Closed 
Closed 
Closed 

N/A 
N/A 

Open to Bypass 
Closed 
Closed 
Closed 
Closed 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 



A ,UREX ACUf< 
TIC DESCRIPTION CHANNEL TIC DESCRIPTION CHANN 

TEH-190 Purge Valve #1 000 TEH-157 Receiver Outlet-Heater R 027 

TEH-191 Purge Va 1 ve #2 001 TEH-158 Receiver Outlet-Heater R 02A 

TEH-192 Purge Valve #3 002 TEH-153 Hot Surge Tank Inlet-Heater N 029 

TEH-193 Purge Valve #4 003 TEH-159 · Hot Surge Tank Outlet-Heater N 030 

TEH-194 Purge Valve #5 004 TEH-152 Cold Surge Tank Inlet-Heater 0 031 

TEH-195 Purge Va 1 ve #6 005 TEH-156 Cold Surge Tank-Heater O 032 

TEH-196 Purge Valve #7 006 TEH-150 Receiver Inlet-Heater P 033 

TEH-197 Purge Va 1 ve #8 007 TEH-151 Receiver Inlet-Heater p 03'1 

TEH-198 Purge Valve #9 008 TEH-162 FCV-101-Heater Q OJS 

TEH-180 Drain Valve #1 009 TEH-163 FCV-102-Heater Q 036 

TEH-181 Drain Valve #2 010 TEH-154 Drain Line-Heater T 037 

TEH-182 Drain Valve #3 011 TEH-155 Drain Line-Heater T 038 

TEH-183 Drain Valve #4 012 TEH-166 Hot Surge-Heater U 039 

TEH-184 Drain Valve #5 013 TEH-167 Hot Surge-Heater U 040 

TEH-185 Drain Valve #6 014 TEH-164 Cold Surge-Heaster V 041 

TEH-186 Drain Valve #7 015 (Bad) TEH-165 Cold Surge-Heater V 042 

TEH-187 Drain Valve #8 016 TEH-131 Riser-Heater H 300 

TEH-188 Drain Valve #9 017 TEH-133 Riser-Heater I 301 

TEH-189 Drain Valve #10 018 TEH-134 Riser-Heater I 302 

TEH-160 Purge Line-Heater s 019 TEH-135 Riser-Heater J 303 

TEH-161 Purge Line-Heater s 020 TEH-136 Riser-Heater J 304 

TEH-176 Drain Line 021 TEH-130 Downcomer-Heater K 305 

TEH-177 Drain Line 022 TEH-132 Oowncomer-Heater L 306 

TEH-172 Outlet of Pass #1 023 TEH-137 Downcomer-Heater M 307 
(Header) 

TEH-173 Pass #10 024 TEH-138 Downcomer-Heater M 308 

TEH-174 Pass #11 025 TEH-139 Downcomer-Heater L ( Skip) 309 

TEH-175 Pass #18 026 

TABLE A RS HEAT TRACE INSTRUMENTATION 
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T/C DESCRIPTION 

TEH-218 Hot Tank Outlet 

TEH-216 FCV-221, Line X 

TEH-219 Hot Sump Outlet 

TEH-222 Hot Sump 

TEH-225 Cold Sump Outlet 

TEH-230 Cold Tank Inlet 

TEH-201 Boost Sump Drain - Heater D 

TEH-202 Cold Pump Outlet - Heater C 

TEH-265 Cold Sump Outlet 

TEH-229 Cold Sump Inlet 

TEH-233 Cold Tank #1, CT-1 thru 7 

TEH-234 Cold Tank #2, CT~-1 thru 7 

TEH-235 Cold Tank #3, CT-1 thru 7 

TEH-231 FCV-201 

TEH-232 Cold Tank Outlet 

TEH-205 Boost Suump - Heater W 

TEH-206 Boost Sump - Herater W 

TEH-203 Boost Pump Bypass - Heater E 

TEH-204 Boost Pump Outlet - Heater B 

ACOREX 
CHANNEL T/C DESCRIPTION 

(8)100 TEH-207 Boost Pump Outlet - Heater A 

(8)101 TEH-208 Boost Pump Outlet - Heater A 

(8)102 TEH-227 Cold Sump 

(8)103 TEH-228 Cold Sump 

104 TEH-220 Hot Sump 

105 TEH-221 Hot Sump 

106 TEH-211 Riser - Storage End - Heater H 

107 TEH-241 FCV-151, Heater H 

108 TEH-212 Downcomer - Storage - Heater K 

109 TEH-240 FCV-161, Heaters A-Y, K 

*110 TEH-213 Hot Tank #1 

*111 TEH-214 Hot Tank #2 

*112 TEH-215 Hot Tank #3 

ACOREX 
CHANNEL 

122 

123 

*124 

*125 

(8)*126 

(8)*127 

128 

(A)129 

130 

131 

*134 

*135 

*136 

113 TEH-217 Cold/Hot Tank Bypass-Heater AA (A,8)137 

114 TEH-223 Propane Heater 

115 TEH-224 Propane Heater 

(A)l38 

(A)l39 

116 TEH-236 Cold/Hot Tank Bypass, Heater AA (A,8)140 

117 TEH-238 FCV-242 

118 TEH-239 Propane Heater Outlet 

141 

(A)142 

TEH-209 Cold Tank Inlet - Heater F (8)119 

TEH-210 Cold Tank Bypass - Heater G 120 * Record for TSS Step 2, stored salt temp's 

TEH-237 FCV-162, Heater F (8)121 (A) Normally not operating during system operation 

(B) Not required for Propane Heater operation 

TABLE B TSS HEAT TRACE INSTRUMENTATION 
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TIC 

TEH-305, 306 

TEH-307, 308 

TEH-309 thru 311 

TEH-312 thru 314 

TEH-315 thru 317 

TEH-318, 319 

TEH-320, 321 

TEH-322. 323 

6005 thru 6009 

6011 thru 6016 

6020 thru 6025 

6026 thru 6029 

6030, 6031 

6032, 6033 

6034, 6035 

6036, 6037 

6038, 6039 

6040 thru 6042 

6043 

6044 thru 6053 

DESCRIPTIOM 

Hot Salt Inlet Lines 

Salt Piping Between SH and EV 

Cold Salt Inlet Lines 

EV Salt Outlet 

Salt Drain Lines 

SH and EV Outlet Overpressure 

Superheater 

Evaporator 

Misc. Salt Lines (info.) 

Superheater (info.) 

FCV-351 Body, Bonnet 

Evaporator (info.) 

Hot Salt Inlet (info.} 

FCV-341 Body, Bonnet 

FCV-301 Body, Bonnet 

FCV-321 Body, Bonnet 

FCV-381 Body, Bonnet 

FCV-382 Body, Bonnet 

Salt Drain Lines (info.} 

SH Drain (info.) 

Misc. Lines (info.) 

CHMJNEL 

200, 201 

202, 203 

204 thru 

207 thru 

210 thru 

**213, 214 

215, 216 

217, 218 

230 thru 

##236 thru 

242,/2~3 

##245 thru 

251 thru 

255,/256 

257, 258 

259, 260 

261, 262 

263, 264 

##265 thru 

**268 

269 thru 

**These will normally be below salt freezing temperature 
(no problem). 

##These may be below 480°F - But they should be above 
400°F prior to salt flow. 

TABLE C SGS HEAT TRACE INSTRUMENTATION 
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206 

209 

212 

234 

241 

250 

254 

267 

278 

Open HV-487 
--. ( To trap T-482 

to allow these 
to heat up, or 
HV-485 & HV-48 

233 (Skip) 
234 (O.R.) 

27 5 (Skip) 
277 (O.R.) 

-------------------------- -- -- - - -------- -· ------------------ -----------'! 



TABLED GROUP ALARM LIST 

28 GAL GENERAL ALARMS 

29 LT-201 TE-180 TE-383 TE-508 LS-541 LV-281 AZT-581 

LT-221 TE-181 TE-387 TE-509 -- PS-281 LV-481 

LT-281 TE-184 TE-388 TE-581 PS-485 N90.P5 

LT-291 TE-211 TE-481 TS-501 N90.ALM 

LT-311 TE-231 TE-484 TS-502 

LT-471 TE-281 TE-486 

L T-511 TE-286 

30 RAL RECEIVER OPERATIONAL ALARM~ 

FT-101 LT-151 TE-101 PT-180 RMINT 

LT-161 TE-102 PT-181 RMAXT 

TE-161 

31 SAL STEAM GENERATOR OPERATIONAL ALARMS 

TE-301 TE-421 PT-321 PT-431 

TE-331 TE-483 PT-382 PT-432 

TE-332 PT-383 PT-483 

TE-382 PT-384 

TE-384 PT-386 

TE-386 

33 PAL ELECT. POWER OPERATIONAL ALARMS 

ET-581 TT-501 TE-505 TT-521 PT-501 PT-531 

ST-581 TT-502 TE-506 TJ-583 PT-502 PT-581 

ZSH-AEP TE-503 TT-507 PT-583 
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COP #2 CONTROL ROOM POST-TEST CHECKLIST 

This Console operating procedure will be utilized 
to secure the process controls following all tests. 
This checklist shall be completed by the Control 
Room process console operator. 

STEP DESCRIPTION 

I. HELIOSTAT SUBSYSTEM 

I I. 

01 

02 

I I I. 

02 

TI4" 

03 

1. Verify system returned to a safe condition; 
(Helioststs, salt, steam, water) 

RS RECEIVER SUBSYSTEM 

,. Verify the following valve alignment: 

FCV-101 Man/Open 
FCV-102 Man/Open 
FCV-180 thru 189 Off/Closed (ZSL 1 s 
FCV-190 thru 198 Off/Closed ( ZSL Is 

2. Verify the receiver cavity door is fully 
closed (ZSLDR on). 

3. Verify RS secured from technician - post 
test checklist completed (ROP #4). 

TSS THERMAL STORAGE SUBSYSTEM 
,. Verify the following valve alignment in MAN: 

FCV-151 Ooen 04 FCV-211 Closed/Locked 
FCV-161 Open 04 FCV-221 Closed 
FCV-162 Open 04 FCV-231 Closed/Locked 
FCV-199 Open 05 FCV-241 Closed 
FCV-201 Closed 05 FCV-242 Closed 
CSP.EN Off, BP.EN Off, HSP.EN Off 

2. Record the following salt levels & te111p's: 

LT-201 Cold sump in. @ OF 

LT-281 Cold tank in. @ OF 

LT-221 Hot sump in. @ OF 

LT-291 Hot tank in. @ OF 

3. Verify TSS secured from technician - post 
test checklist completed (TOP #4). 
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COP #2 CONTROL ROOM POST-TEST CHECKLIST 

STEP DESCRIPTION 

IV. SGS STEAM GENERATION SUBSYSTEM 

13 

18 

19 
20 

l. Verify the following valve alignment: 

*FCV-301 
*FCV-321 
*FCV-331 
*FCV-341 
*FCV-351 

Closed 
Open 

10% Open 
Closed 
Closed 

MAN.384 On 
FCV.384 On (open) 
MAN.38182 On 
FCV.38182 Off (closed) 

*Emcon commands - MAN signals on with SP 
in Auto to the positions noted. 

2. Verify SGS secured from technician - post 
test checklist completed (SOP #4). 

V. HRFS HEAT REJECTION ANO FEEDWATER SUBSYSTEM 

1. Verify the following device alignment: 

EHl 
EH2 

GSTAT 
FCV-431 Closed 
FCV-432 Open 
FCV-471 Closed 

FY-472 Closed 
FCV-411 Closed 
FCV-491 Closed 
FCV-501 Closed 
Pump EN Signals 

Off 
Off 
Off 
Case 

Auto SP 233 
Auto SP 0% 
Auto SP 0% 

MAN.411 On/SP.411 Auto 0% 
Auto Closed 

Off/ZSL-501 On 
Off 

2. Verify HRFS secured from technician - post 
test checklist completed (HOP #4). 

VI. EPGS ELECTRIC POWER GENERATION SUBSYSTEM 

21 1. Verify TCPMS is off. 

2. If used, reset bkr control switch to green flag, 
remove the RGP Sync switch handle and return it 
to the MSEE key box. Set Run Volt and Speed 
controls down. 

3. Verify EPGS secured from technician - post 
test checklist completed (POP #4). 

VII. MCS MASTER CONTROL SUBSYSTEM 

1. Disable general alarms by turning GAL off. 

2. Safe the Emcon and Net. 90 control consoles 
to eliminate any inadvertant control inputs. 
(Lock-up) 
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COP #3 MCS SYSTEM SHUTDOWN 

STEP DESCRIPTION 

1. EMCO~I System Shutdown 

a) Terminate MSSND execution 

b) Execute "SHUT UP" command file 

1) No device modifications 

c) Spin down disk drives 

d) Turn off power to equipment 

2. Acurex System Shutdown 

a) Terminate host operation via key switch 
control 

b) Turn off power to equipment 

3. Data System Shutdown 

a) Terminate programs 

b) Spin down disc drive 

c) Turn off power to equipment 

4. Net-90 
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Test Date 
COP #lA EMERGENCY SHUTDOWN (MANUAL) 11/12/84 ------------------------

This General Receiver Operating Procedure will be uzilized as the 
manual, Emergency Shutdown Procedure during System Testing. It 
will cover two specific conditions: 1) Electrical or Power Loss, 
and 2) Process Control Module Failure (PCM 1 and PCM 3). Realize 
these are only two of many possible emergency conditions; therefore 
it is mandatory to be familiar with all shut down procedures. All 
actions are to be coordinated with the control room. The two failure 
modes identified above will, when encountered, require timely response 
and are incorporated into this procedure. Other failure modes, although 
quite possibly emergency in nature, will not be part of this procedure 
and, therefore, it is imperative the Test Conductor is intimately 
familiar with the total system. 

NOTE 

In the event of a facility commercial power 
failure or fire alarm in 9980 or 9981, verify 
that the heliostats are moving off the target 
to the stowed position. Test conductor will 
determine if control room is to evacuated. 
If possible, all subsystems should be failsafe 
before evacuating. 

If Acurex does not come back online, have heat 
trace put into local control for receiver heat 
tracing. 

All control valves should be checked for tem
peratures above 430°F. 

PART 1 - COMMERCIAL POWER LOSS 

In the event of a commercial power loss, the individual subsystems 
will be failsafe.d. Any actions required will be performed by the 
field technician. 

STEP DESCRIPTION 

I. Receiver 

1. In the event of a facility commercial power 
failure, the following events should automatically 
occur: 

a) The EPS will initiate heliostat defocus. 

b) The following valves will fail OPEN: FCV-101, 
102, 161, 199. 

c) The following valves will fail CLOSE: FCV-151, 
162, 180 through 198, 231. 

d) The salt pump motors will stop. 
B-20 

VERIFICATION 



COP #lA EMERGENCY SHUTDOWN 

STEP DESCRIPTION 

e) Back up battery power will come up for the 
Receiver Assembly (only for manual control) 
and the Main Grid Circuit Breaker. 

2. The receiver tech will do the following: 

a) Verify FCV-101/102 are open 
FCV-180 thru 198 are closed 

b) Allow approximately 3 minutes for the cold surge 
tank to deplete to zero, then wait 30 seconds prior 
to continuing. 

c) Manually open FCV 180-189, and FCV 190-198 from 
local control panel in tower. Note time ----

d) Put heat trace in local and on. 

NOTE 

If receiver valve temperatures have dropped 
below 430°F, lock open purge and drain 
valves before continuing. 

II. SGS/TSS 

1) The following events should happen automatically: 

a) All pumps will stop. 

b) All control signals from Emcon and Net 90 will 
be lost. 

c) Air compressors will stop. 

d) The following valves will fail OPEN: 
FCV-301, 321, 331, 351, 383, 384; 

e) The following valves will fail CLOSED: 
FCV-201, 211, 221, 231, 241, 242, 341, 381, 382; 

f) All trace heater circuits will de-energize. 

2) The SGS/TSS tech will do the following: 

WARNING 

Hot sump may overflow 
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COP JlA EMERGENCY SHUTDOWN (MANUAL) 

STEP 

I I I. 

DESCRIPTION 

a) Manually lock closed FCV-211/FCV-231 Time: 

b) Verify valves on top of hot tank are in correct 

c) 

d) 

e) 

f) 

g) 

HRFS 

failsafe position. 

FCV 161 OPEN 
FCV 162 CLOSED 
FCV 151 CLOSED 
FCV 199 OPEN 
FCV 242 CLOSED 

Twenty minutes after shutdown the following 
valves should be opened: 

FCV 151 
FCV 162 

Turn off backup pneumatic air supply 

NOTE 
The following two steps should be done if SGS 
was operating. 

Manually open FCV 341, 381, 382 TIME: 

Thirty minutes after opening FCV 341 
manually close FCV 301, 341, 381, 382, and 
place handwheels back to neutral. 

Perform SGS/TSS post-test shutdown. 

1) The following events should happen automatically: 

a) All pumps will stop; 

b) All control signals from Emcon will be lost; 

c) Air compressor will stop; 

d) The following valves will fail OPEN: FCV-421; 

e) The following valves will fail closed: 
FCV-41~, 431, 471, 491, 432 (fail to SWH Ex.) 

2) Perform HRFS post-test shutdown; 
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COP #IA EMERGENCY SHUTDOWN (MANUAL) 

STEP DESCRIPTION 

IV. EPGS 

1) Trip will occur automatically and fail safe; 

2) Perform EPGS post-test shutdown. 

PART II. Process Control Module Failure (PCM) 

All PCMs are on an Uninterruptible Power Supply (UPS), 
so PCMs should stay on line. There is always a possi
bility of a failure, and the field technicians will be 
required to operate the controls from the back of the 
PCM or at the digital control panel. The control room 
will direct all operations. 

I. PCM 1 Failure 

NOTE 

EPS will do the following: 

a) Defocus heliostats 
b) Close FCV 151. 

1) RS technician will do the following: 

a) Verify FCV 151 is indicating closed at PCM 1 

b) Place receiver control in local 

c) Close cavity door from receiver control panel 

d) Wait 3 minutes prior to continuing 

e) Verify FCV 101/102 are indicating open at 
PCM 1 

f) Open drain valves FCV 180-189 from receiver 
control panel 

g) Open purge valves FCV 190-198 in 10 second 
intervals, from receiver control panel 

h) Perform RS post-test shutdown when required 

2) Control room operator will do the following: 

a) Turn RS Man on 

NOTE 

Monitor Lt 201. If it goes above 30", have RS 
technician close FCV 151. 
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COP #lA EMERGENCY SHUTDOWN (MANUAL) 

STEP DESCRIPTION VERIFICATION 

b) If hot salt (greater than 750) was being produced, 
deactivate FCV 161 and open. TIME: 

Go to step d 

c) If RS is in cold flow deactivate FCV 162 
and open. TIME: 

d) Turn off boost pump 

e) Wait 3 minutes and open FCV 199 

f) Shut down SGS if operating. Use SOP 3. 

g) If RS is operating without SGS on line 
do the following: 

1) Close FCV 211 and have it locked closed 

2) Deactivate FCV 201 and close 

3) Turn off cold pump 

TIME: 

4) 30 minutes after step e, have RS technician 
close FCV 180-198 

5) Have RS technician open FCV 151 

6) Open FCV 162 

h) If SGS was on line, FCV 151 and FCV 162 
will have to be opened after pumps are 
shut off. 

i) RS and TSS are shut down, have technician 
go through post-test shutdown. 

j) Return all controls to REMOTE. 

II. PCM 3 Failure 

EPS will do the following: 

a) Defocus helioststs 

b) After a time delay close FCV 211 and FCV 231 

B-24 

-----

-----



COP #lA EMERGENCY SHUTDOWN (MANUAL) 

STEP DESCRIPTION 

c) Stop salt pumps 

d) Close FCV 501 

N 90 will close FCV 341, 301, and 351. 
FCV 199 will fail open. 

1) Control room operator will do the following: 

2) 

a) Close FCV 101/102 

b) Verify/close FCV 151 

c) Have TSS/SGS technician take local control 
of FCV 162 and open, or FCV 161 and open. 
FCV 161 is opened when in hot salt flow. 

d) Have TSS/SGS technician close 201/221 

e) Close cavity door TIME: 

f) Wait 3 minutes before continuing. 

g) Open FCV 180-189 

h) Open FCV 190-198 

i ) Open FCV 101/102 

TSS/SGS 
Technician will be required to do the following: 

NOTE 
All operations will have to be coordinated 
with the control room. 

a) Lock close FCV 211 and FCV 23i 

b) Take local control of FCV 161 or FCV 162 
and open. 

c) Take local control of FCV 201 and FCV 221 
and close. 

d) 30 minutes take local control of FCV 161 or 
FCV 162 and close. 

e) Perform TSS/SGS post-test shutdown. 

B-25 

VERIFICATION 



Emergency Situations 

Besides commercial power failure and PCM failures, there are also other emergency 
situations which might occur. The following will cover possible emergency situations 
and the action required. 

1) Cold Pump/Boost Pump Failure 

RCVR - If possible refill cold sump and start CSP and BP. 

SGS - If possible refill cold sump and restart CSP and BP if needed. 

Propane Heater/Failure - Immediately shut FCV-241 and advise TSS tech to lower 
stack temp. to 600. 

Refill cold sump and start CSP. If the pump will not start, you must drain 
the propane heater. If SGS is on-line drain most of its salt back to the hot 
sump. 

2) High Sump Levels: 

EMCON has an interlock to close either FCV-211 or 231 when either LT-201 or LT-221 
read high. TSS tech. will need to lock these valves closed if a problem exists. 

3) High Hot Surge Tank High (LT 161 70"); 

There are two interlocks for this situation, EPS or EMCON. 

EMCON Interlock: 

1) Closes FCV-101/102 (ELOlB) 
2) Opens FCV-161 (EL03A) 
3) Closes FCV-199 (EL03A) 

EPS 

1) Close FCV-101/102 
2) Opens FCV-161 

System must be drained below 70" in hot surge tank (LT-161) before valves 
can be operated. If FCV 101/102 close with TE 102-750°F EPS will trip (TR 183). 

4) Plug in Boost Pump Discharge 

RCVR - If operating/filling RCVR stop operation and drain. 
- If possible, run CSP and BP and try to melt through the blockage. 

5) Salt Downcomer Line Blockage 

RCVR - This usually occurs when filling the RCVR. If cold surge tank (LT-151) 
shows level in less than two minutes when starting the fill sequence, a manual 
operation will be needed in filling/draining RCVR. 
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6) Boost Sump High Level 

RCVR - EPS will scram heliostats and close FCV-151 and turn off BP 

The RCVR must be drained .. 

SGS - If SGS is on-line with the RCVR leave CSP on and drain RCVR first, 
then SGS, can be drained. 

7) Feedwater Control Problems 

If drum level is not holding, or taking swings, it will sometimes be 
necessary to take manual control of FCV-411 from the Bailey and control 
drum level manually. 

8) Spray Water Pump Problem 

If pump loses mechanical seal, the system will need to be shut down. If SGS 
is on-line with HRFS, bring SGS down first and then bring HRFS down. 

9) SGS Emergency Shutdown Due To Loss Of Salt Flow 

If for any reason HSP or CSP turn off and can 1 t be restarted, SGS should be 
bottled up and drained when TE-382 is less than 750°F. 
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ROP #1 RECEIVER PRETEST CHECKLIST 

This Receiver operating procedure will be utilized 
to verify RS intregrity prior to all tests that use 
the Receiver. This checklist shall be completed by 
the RS technician. 

STEP DESCRIPTION 

1. Turn on the Tower Air Compressor in continuous duty. 
Verify pneumatic air is available at 80 psig min. 
Note it may already be on for HRFS or Facility. 

2. Verify air is being supplied to the Cold Surge Tank and 
backup air supply for the Drain/Purge Valves (separate 
manifolds) as follows: 

a. Open valves on supply bottles. 
b. Verify supply bottles at 300 psig minimum. 
c. Adjust the backup air supply regulator to 65 psig 

3. Verify the EPS and 2 each control panel power supplies 
are ON with each set to 24 volts. 

4. Verify the receiver uninterruptable power supoly (UPS) 
is ready and operational (battery gage greater than 90V). 

5. Set up remote camera. 

6. Verify/adjust the pneumatic activated valve air set on 
the Drain and Purge valves (FCV 180 - 198) to 30 psig 
outlet pressure (should be done with valves open). 

CAUTION 

Verify valve temp's with control room prior to cycling. 

NOTE 

Heat tracing Auto control may be overridden from module 
control room and locally controlled if necessary. 

7. Align/verify valve positions as specified - coordinate 
with EMCON operator; verify pneumatic pressure to the 
valves (FCVs) 

FCV 101 
FCV 102 

Salt Flow Control 
Salt Flow Control 

Open/N 
Open/N 

8. Visually check the Receiver Cavity Door, Cavity Walls, 
and the door supports for evidence of scorching. 
Coordinate RS cavity door operation with Emcon operator. 
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ROP #1 RECEIVER PRETEST CHECKLIST 

STEP DESCRIPTION 

9. Align/verify valve positions as specified - coordinate 
with Emcon operator: 

FCV 180-189 Drain Valves 
FCV 190-198 Purge Valves 

Open/N 
Open/~I 

10. Using a probe, verify the Hot Surge Tank Vent is free 
of frozen salt (not blocked). 

11. Check Flux Gage Coolant Pump, and radiator for leaks. 
Verify level in radiator is within 2" of top. 

12. Verify coolant flow through Flux Gages -
indication on flowmeter. 

13. Check for visual evidence of blown fuses, burned relays 
or burned electrical components in the power junction 
box and generally through out the receiver subsystem. 

14. Inspect the salt system for evidence of leaks and 
insulation damage. This is a general inspection for 
any condition that appears abnormal. If a problem is 
detected (i.e. salt leak, etc.}, a more thorough 
inspection will be requirerl. 

o RS tower piping 
o Surge Tanks (2 ea} 
o Valves (21 ea) 
o Receiver Assembly (Panel} 

15. Advise the control room that the RS pre-test checklist 
has been completed. 

THE RECEIVER SUBSYSTEM IS READY FOR STARTUP 
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ROP #2 RECEIVER STARTUP 
Test Date 
11/19/84 

This Receiver operating procedure shall be performed by the 
Emcon operator. Periodically advise the RS technician of status. 

STEP DESCRIPTION 

1. Verify completion of the following checklists: 

2. 

02 3. 

26 4. 

5. 

Graphic 
990 

o CS Pretest Activity (Heliostats to Line Bottom) 
o COP #1 Control Room Pretest Checklist 
o ROP #1 RS Pretest Checklist 
o TOP #1 TSS Pretest Checklist 

WARNING 

Only operating personnel are allowed in the salt 
storage and receiver areas while system is operating. 
Access is to be controlled by the test conductor. 
Protective clothing must be worn by personnel working 
in these areas during operation. All other personnel 
are to keep clear of these areas. 

Advise the Heliostat operator to 
Bring the Heliostat Field up to Far Standby. 

Open the Receiver Cavity Door (DR.OPN). 
Verify visually and by micro indications (ZSHDR on). 

Reset EPS Racks 1 and 3 (turn EPSl.RST and EPS3.RST on 
then off). Verify Emcon SCRAM disable signal is On. 

Advise the Heliostat operator to 
Direct Warmup A Heliostat Group at the receiver. 
(Use CRTF 1 s OP-78-03 for specific steps.) 

NOTE 

Receiver panel temperatures 
(TE-131 thru TE-148) must be greater than 450°F 
prior to opening FCV 151 (step 19) during manual 
startup or starting RS.Fill automatic sequence 

(step 11) during automatic startup. 

CAUTION 

o Receiver maximum temperature: 1050°F 

If any receiver temperatures remain below 450°F, 
heliostats may need to be added to increase the 
temperature of that portion of the panel. 
Conversely, if any temperatures start approaching 
1000°F, heliostats will have to be removed to 
limit the flux to that portion of the panel. 
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ROP #2 RECEIVER STARTUP 

STEP DESCRIPTION 

6. 

04 7. 

04 

GR 990 
10 
07 

11 

GR 992 

8. 

9. 

Advise the salt storage tech. to unlock FCV-211 •. 

When unlocked, open FCV 211, verify micros. (If Cold 
Sump level LT-201 is equal to or greater then 50 inches, 
this step should be delayed until just prior to starting 
the CSP to avoid.leakage and possible sump overflow. 

Enable cold sump level control and fill sump as follows 
to prime CSP for starting and provide an adequate salt 
reservoir for fill operations: 

a. Activate FCV-201 with a SP of 48" 
b. Verify sump level is 5011 min. (6011 max.) 
c. Reset FCV-201 SP to 4511 

Reverify salt path temperatures are acceptable: 

0 

0 

0 

0 

0 

Receiver Panel 
Receiver Pass Outlet 
Receiver Header 
Acurex RS 
Acurex TSS 

TE-131 thru 148 
TE-101 thru 120 
TE-182 thru 198 
(COP #1 Table A) 
(COP #1 Table B) 

If FCV-161/FCV-162 PV does not read the same value as 
LT-161, verify that CA161 is on. 

NOTE 

The auto fill sequence starts here. Start-up 
can be accomplished using the auto start sequence 
(RF) or manually from the Emcon console. 

For auto fill verify TSO OFF 
For auto fill refer to page 6 for receiver auto fill 
sequence checklist. 

10. Activate the FCV 161 Hot Surge Tank Level Control with 
a set point of 75 inches. 

11. Activate the FCV 162 Hot Surge Tank Level Control with 
a set point of 56 inches. In manual fill TSO must be 
enabled to permit a SP change different than 2011

• 

NOTE 

TSO is available to .override FCV-161/162's transfer control. 

B-31 

VERIFICATION' 

MAN AUTO 



ROP #2 RECEIVER STARTUP 

STEP DESCRIPTION 

12. Start the Cold Salt Pump (CSP). 

13. Start the Boost Pump (BP). 

14. Enable pump pressure alarm PT180. 

15. When the PT-180 Pump Outlet pressure is greater than 
310 psi, incrementally open FCV 151 to 50% in 10% steps. 

NOTE 

Monitor the Receiver sequential fill. 
Pipes fill (TE-161), CST level rises (LT-151), 
Flow starts (FT-101), HST level rises (LT-161). 

16. Close FCV-199 (FCV-199 on) when HST level LT-161 reaches 
10" (after 50" CST level). Verify micro ZSL199 on. 

17. When the L T-161 Hot Surge Tank level approaches 55 inches, 
Verify FCV-162 is in auto and maintaining 56 inches. 

NOTE 

If HST level reaches 70", Emcon will close FCV-101,102, 
151,199. This may be overridden on an individual PCM 
basis by OVRl, OVR2, or OVR3. 

18. Close drain valves FCV-180 thru 189 (off). Verify closure. 

19. Sequentially close the following Purge Valves at 10 sec. 
intervals (off) to establish serpentine flow. 
Verify closure. 

FCV-190 
FCV-191 
FCV-192 

FCV-193 
FCV-194 
FCV-195 

FCV-196 
FCV-197 
FCV-198 

20. Reset the FCV-162 Hot Surge Tank Level set point to 20". 

21. Reset the FCV-201 Cold Sump Level set point to 23". 

22. Ectablish Receiver manual salt flow control: 

a. Take RCA off scan .. 
b. Activate FCV-101/102 CASC control (from FD-101) 
c. Verify FD-101 is in auto and adjust SP to 30 Klb/hr. 

Verify flow below 35Klb/hr. 

23. Activate the FCV 151 case. Cold Surge Tank Level Control, 
then update auto. LT 151 level control with a set point 
of 87 inches. 
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ROP #2 RECEIVER STARTUP 

STEP DESCRIPTION 

24. Activate the Receiver Temperature Control by putting 
RCA on scan. (Temperature set point SP.SALT will 
automatically come up at 750°F. This will maintain 
a low salt flow rate through the receiver with only 
the warm-up Heliostats on target. FD-101 is 
automatically controlled from RCA.) 

30 25. Enable Receiver operational alarms by turning RAL on. 

11 26. Verify/Turn off RF if it was used. 
(Turns itself off when auto fill is complete). 

VERIFICATION 

THIS IS THE END OF THE AUTOMATIC SEQUENCE. THE R.S. IS NOW OPERATIONAL 
(WARM STANDBY) AWAITING START OF SOLAR CHARGING ACTIVITY. 

CAUTION 
27 If FCV-101/FCV-102 are not controlling, verify that these 

blocks are ON: RDlOl, ALGPID, CAlOlC. 

01 

NOTE 

Receiver minimum flow rate is auto limited to 30 klb/hr. 

27. To maintain the Warm Standby condition (cold flow) 
for an extended period of time: 

a. Deactivate the Receiver Control Algorithm 
by taking RCA off scan. 

b. Reset the FD-101 Salt Flow Control set point 
to 30 klb/hr or to desired flow rate. 

c. Remove the warmup heliostats from the receiver. 
d. Close the receiver cavity door amd verify. 

Extended warm Stdby 

28. Prepare for solar charging by verifying: 

a. Receiver cavity door is open. 
b. Warm-up Heliostats are on Receiver. 
c. RCA Receiver temperature control algorithm 

is activated - scan on. 
d. SP.SALT setpoint is initially set to 750°F. 

29. Conduct solar charging by advising the Heliostat 
operator to direct incremental Heliostat groups 
onto the Receiver per operating condition requirements. 
(Eighth of the field increments are standard). 
Adjust/Step-up SP.SALT accordingly (1050°F max.) 
and be alert for cloud and process transients. 

8~ 
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ROP #2 RECEIVER STARTUP 

STEP DESCRIPTION 

NOTE 

To protect the receiver from cloud transients during 
charging conditions when temps and flows are above 
925°F and 35Klb/hr, SP.SALT will automatically reset 
itself down to 925°F if flow drops to 35Klb/hr. (RCAR) 

30. When individual heat trace thermocouple temperatures 
exceed 750°F, verify the following Acurex channels 
indicate CLSD (circuit automatically turned off): 

Channel 
*063 
*064 

065 
066 
069 
451 

Area 
Upper andlower Headers 
Secondary Headers 
Header East End 
Receiver outlet 
Hot Surge Tank 
Downcomer and Hot Tank inlet 

*The switch on the Module Control Room 
local control panel must be in REMOTE to allow 
Acurex automatic control to turn these off. 

THE RS IS NOW ON LINE IN SOLAR CHARGING CONFIGURATION. 

NOTE 

During RS Solar operations, intermittantly monitor 
these parameters: 

VERIFICATION 

Solar Insolat~on - (CF) Control Room Weather Monitor Panel 
above 600 W/M - (TSS) Emcon 1 SUN 1 

Cavity Door Temperatures - Acurex channels 45,46, & 47 

Approaching Clouds - Step Outside 

B~ 



ROP #2 RECEIVER STARTUP 

RECEIVER AUTO FILL SEQUENCE CHECKLIST 

Description 

1. Cold Salt Pump ON 

2. Boost Pump ON 

3. Boost Pump Discharge Pressure 
PT-180 to 310 PSI 

4. FCV-151 OPEN 50% 

5. TE-161 Responds to Salt 

6. Salt in Cold Surge Tank, 2 Min. after 
step 4. 

7. TE-101 Responds to Salt 
FT-101 Starts Indicating Flow 

8. Salt in Hot Surge Tank (when 
cold surge tank level LT-151 
reaches 40-50 inches). 

9. FCV-199 CLOSED (when hot surge 
tank level LT-161 reaches 10" 

10. Drain Valves CLOSED (when hot 
surge tank 1 eve 1 L T-161 reaches 56" 

11. Purge Valves Sequentially Close 
(EMCON Group 09) 

12. Hot Surge Tank Level LT-161 Decrease 
to 20" With FCV-162 Controlling 

13. Cold Sump Level Controlling at 23" 

14. FCV-101/102 Controlling Receiver Salt 
Flow at 30 Klb/hr 

15. FCV-151 100% OPEN Increasing Cold 
Surge Tank Level L T-151 to 80-85" 

16. Return to Step 26 of Receiver Startup 
Procerlure ROP #2 
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ROP #3. RECEIVER SHUTDOWN 

This Receiver operating procedure shall be performed 
by the Emcon operator. Periodically advise the 
RS and TSS technicians of status. 

Test Date 
11/19/84 

STEP DESCRIPTION VERIFICATION 

01 

02 

01 
02 

02 

11 
GR 992 

01 

1. Defocus the heliostats. 

2. 

3. 

4. 

5. 

Verify/Adjust SP.SALT to 750°F, FCV-201 SP to 23 11
• 

When FT-101 drops to less than 30 Klb/hr, close 
the receiver cavity door and verify micros. 

Deactivate the Receiver Control Algorithm (by taking 
RCA off scan) and set the FD-101 set point to 60 
Klb/hr. Wait 3 minutes minimum and continue when 
TE-161 is less than 700°F. Verify FCV-162 is open 
and maintaining level in HST. 

Deactivate FCV-161 control and close. 

6. Check Acurex Ch 000-018, if below 480°F advise RS 

7. 

technician to turn heat trace to local 1 0N 1 until acceptable. 
When individual heat trace thermocouple temperatures 
drop below 700°F, verify the following Acurex channels 
indicate OPEN (circuit automatically turns on): 

*063 Upper and Lower Headers 
*064 SecondaryHeaders 

065 Header East End 
066 Receiver Outlet 
069 Hot Surge Tank Inlet 

*The switch on the Module Control Room 
local control panel must be in REMOTE to allow 
Acurex automatic control to turn these on. 

THE RS IS NOW IN WARM STANDBY. SALT FLOW MAY BE VARIED 
TO PROVIDE DESIRED TEMPERATURE/FLOW THROUGH THE RECEIVER. 

NOTE 

The RD Auto Drain Sequence starts here. 
Shutdown can be accomplished using the 
Auto sequence or manually from the EMCON console. 
Note Auto seq. steps are not performed in the 
exact order that follows. MAN AUTO 

Set FD-101 setpoint to 30 Klb/hr. Wait for flowmeter 
FT-101 to stabilize at 30 Klb/hr + 3 Klb/hr, then cont: 
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ROP #3 RECEIVER SHUTDOWN 

STEP DESCRIPTION 

8. Open the following purge and drain valves (on). 

9. 

10. 

11. 

12. 

13. 

Verify open micros ZSH 180 thru 198 on. 

Descriptor 
Drain Valves 
Purge Valves 

Tag 
FCV-18Gtnru 189 
FCV-190 thru 198 

Disable RAL by turning it off. 

Control 
FCV 180189 
FCV 190T98 

Deactivate FCV-101 & 102 auto control. Close FCV-101 
& 102. Verify closed micros. Wait 30 seconds before 
continuing. (Note Auto sequence leaves these in Auto). 

Change LT-151 set point to zero. Verify FCV-151 closed. 

Deactivate FCV-151 auto control. 

Verify FCV-162 closed (in Auto). 
The RS is now bottled up and stagnant. 

CAUTION 

The next three steps initiate salt drain back 
to the Cold Salt Tank and must be accomplished 
following the sequence described. An early 
response could cause an overflow of the hot 
surge tank. A late response could cause 
damage to the receiver piping. 

WARNING 

Only operating personnel are allowed in the 
salt storage and receiver areas while system 
is draining. Access is to be controlled by 
the test conductor. All other personnel are 
to keep clear of these areas. 

14. To drain HST and downcomer, Deactivate 
FCV-162 auto control, ramp open FCV-162 to 100% in 
20% increments 5 seconds apart, verify open micro, 
continue when LT-161 reaches O" or stops decreasing. 

15. Open FCV-199 to drain CST and riser, 
observe LT-151 at 15 inches, then wait 5 seconds. 

16. Open FCV-101 & 102 5% to drain Receiver residual salt, 
Record time. (Ref. step 24). 
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ROP #3 RECEIVER SHUTDOWN 

STEP DESCRIPTION 

17. Deleted. 
NOTE 

If SGS is operating (ZSH.HSP ON), go to Step 24. 

18. Disable PT-180 pump pressure alarm. 

19. Turn off boost pump. 

20. Turn off cold salt pump. 

21. Change FCV-201 set point to zero, wait 15 seconds. 

22. Put FCV-201 into manual. 

23. Close FCV-211 and manually lock it closed. 

24. Open FCV-101 & 102 100%, approximately 2 minutes 
after completing Step 16. 

25. Verify/Turn off RD (Turns itself off when Auto 
Drain is complete) 

02 26. 

THIS IS THE END OF THE AUTOMATIC DRAIN SEQUENCE. 
THE RS IS AWAITING RESIDUAL SALT DRAINBACK. 

If the SGS is not in operation, 15 minutes after 
completing Step 24, open: 

FCV-151 

VERIFICATION 

TIME 

FCV-161 (only if hot tank has salt level) 

01 27. If the SGS is not in operation, 20 minutes after 
completing Step 24, close the following valves: 

FCV-180-189 
FCV-190 
FCV-191 
FCV-192 
FCV-193 

FCV-194 
FCV-195 
FCV-196 
FCV-197 
FCV-198 

28. Advise RS tech to turn trace heat back to remote, if 
turned on locally in step 6. 

29. Advise the RS and TSS technicans to complete 
their post test checklists (ROP #4 & TOP #4). 
if no further RS or TSS operation planned. 

THE RS IS NOW SHUTDOWN AND DRAINED. 
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ROP #4 RECEIVER POST TEST CHECKLIST 

This Receiver operating procedure will be utilized to verify 
RS integrity following all tests that use the Receiver. 
This checklist shall be completed by the RS technician. 

Test Date 
10/17 /84 

STEP DESCRIPTION VERIFICATION 

1. Inspect the salt system for evidence of leaks and insula
tion damage. This is a general inspection for any 
condition that appears abnormal. If a problem is detected 
(i.e. salt leak, etc.), a more thorough inspection will be 
required. 

o RS tower piping 
o Surge Tanks (2 ea) 
o Valves (21 ea) 

2. Verify the following valve alignment. 
Coordinate with Emcon operator. 

FCV-101 
FCV-102 
FCV-180 thru 189 
FCV-19O thru 198 

OPEN 
OPEN 
CLOSED 
CLOSED 

3. 0~en the Receiver Cavity Door and inspect Receiver 
Assembly for evidence of leaks (white on black surface) 
and general condition. Close the door when the 
inspection is complete. Coordinate with Control Room. 

4. Secure remote camera. 

5. Verify with control room to switch heat tracing to 
remote. 

6. Close the Cold Surge Tank and Receiver pneumatic 
backup supply bottles handvalves. Record values, 
CST= ___ p/Air = __ _ 

7. Turn off the Tower Air Compressor only after 
obtaining clearance from Control Room. 
(It may still be in use for HRFS or Facility). 

8. Note any items or abnormalities encountered during 
test activities. 

9. Advise the control room that RS post-test checklist 
has been completed and the RS is secure. 
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ROP #5 INSTRUMENT CALIBRATION 

A. LT-151 Calibration 

Test Date 
7/28/84 

This procedure will be utilized periodically to verify the calibration of 
LT-151 cold surge tank level control. 

STEP DESCRIPTION 

1. Verify completion of receiver start-up (GROP #2), 
defocus heliostats and close door. 

2. Deactivate receiver control algorithm (by taking 
RCA off-scan). 

3. Change the salt flow control setpoint (FD-101) to 
60.0 Klbm/hr and wait for flowmeter to stabilize 
at 60.0 Klbm/hr. 

4. Change the cold surge tank level (LT-151) setpoint 
to 95" and wait for C.S.T. level to stabilize. 

Record LT-151 
(P1) PT-182 ----

FT-101 

5. Change the cold surge tank level (LT-151 setpoint to 
25" and wait for C.S.T. level to stabilize at 25". 

Record (P2) PT-182 
(L2) LT-151 ----

6. Calculate a new surge tank level, using the following 
formula: 

L1 = ____ in. 

7. Change C.S.T. level (LT-151) setpoint to 95" and wait 
for C.S.T. level to stabilize. 

Record (New L1) LT-151 
(New P1) PT-182 ----

8. Verify receiver subsystem is at warm standby and in a 
safe condition to allow personnel access to LT-151 
level transmitter. 

9. Change LT-151 span to match calculated value. 

10. Repeat Steps 5, 6, 7 & 9 (minimum one time) as required. 

11. Perform receiver shutdown (ROP #3). 

12. Verify zero level on LT-151 at EMCON. 
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ROP #5 INSTRUMENT CALIBRATION 

B. FT-101 Calibration 

Test Date 

7/28/84 

This procedure will be utilized periodically to verify the calibration of 
FT-101 receiver salt flow control. 

STEP DESCRIPTION 

1. Set FT-101 to Zero prior to start-up. 

2. Set receiver flow to 25 Klb/hr. 

3. Change FCV-201 setpoint to 50". Continue when sump 
level rises to 50". 

4. Deactivate FCV-101 and 102. Set both valves to 76 % 
closed. (This should maintain flow at 50 Klb/hr.) 

5. Verify FCV-151 is fully open, then deactivate FCV-151. 
(This will maintain FCV-151 full open). 

6. Deactivate ALGPID and set to 50% output. 
(Removes FD/FT compensation) 

7. Check LT-151 is constant. 

8. Close FCV-211. 

9. Record change in sump level every 10 seconds. 

10. When LT-201 reaches 30", open FCV-211. 

11. If another measurement is to be made, allow sumo to 
refill to 50". If measurement is complete, change 
FCV-201 setpoint to 23" and allow system to stabilize. 

12. Compare FT-101 to calculated rate. 

13. Adjust range as required. 

14. Repeat steps 3 through 8, as required. 

15. Activate FCV-151. 

16. Verify sump level control is set at 23". 

1/. Activate FCV-101 and 102. 

18. Activate ALGPID 

19. Input desired flowrate into FD-101. 

20. Allow system to stabilize. 
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TOP #1 TSS PRETEST CHECKLIST 
lest Date 
10/18/84 

This Thermal Storage operating procedure will be utilized to verify TSS integrity 
prior to all tests that use Molten Salt. It shall be performed by the TSS tech. 

STEP DESCRIPTION 

1. Insoect the salt system for evidence of leaks and 
insulation damage. This is a general inspection for 
any condition that appears abnormal. If a problem 
is detected, a more thorough inspection will be 
required. 

o TSS salt piping 
o Hot, Cold, and Booster Pumps and Sumps 
o Vents 
o Valves 

2. Check for visual evidence of blown fuses, burned relays 
or burned electrical components in the power junction 
boxes and generally throughout the TSS. 

3. Verify that the EPS Power Supply (lower part of rack) 
is set to 24 voe and is ON. 

4. Start/verify the air compressors are ON with a 80 psig 
supply pressure. Drain water from old compress tank. 

5. Inspect the fan and louvers in the pump house for 
proper operation. Verify that the fan thermostat is 
set to 70°F. 

6. Open the hand valve HV-284 at the old air compressor 

7. Verify coolant flow through the HSP and BP bearings 
(piping will be cold with indication on the flow meter). 

8. Verify the HSP, CSP and BP circuit breakers are off 
and the shafts of all three oumps are free. 
(Bump BP to verify freedom with C.B. On in local). 

9. Turn on the HSP, CSP and BP circuit breakers and 
place the controls for the pumps in Auto. 
and verify air flow through the Cold Salt Pump bearings. 

10. Using a probe, verify the C.S., C.T., H.S., H.T., 
and Booster Pump Sump vents are free of frozen salt. 
During routine operation, only intermittant 
verification is required. Particularly verify 
prior to restart after a shutdown or if pluggage is 
suspected from high salt levels (CS 60", HS 45"). 
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TOP #1 TSS PRETEST CHECKLIST 

STEP DESCRIPTION VERIFICATION 

11. Turn ON the TSS/SGS backup pneumatic air supply as follows: 

a) Verify supply bottles are at 300 psig minimum 
b) Open the valves on the supoly bottles and main 

isolation valve 
c) Adjust the regulator to 50 psig 

12. Check coolant pumps and radiators for leaks and proper 
operation. Verify that HV-290, 291, 292, and 293 are 
open. At the beginning of each month, check the level 
in the radiators and fill if necessary. 

13. 

CAUTION 
Verify valve temps with control room 
prior to cycling. 

NOTE 
Heat tracing A"iJ'EoControl may be overridden 
from Salt Storage Control Room and manually 
controlled, if required. 

Align/verify the valve positions listed below. 
Coordinate with Emcon operator. 

Valve Description Position 

FCV-151 Cold Surge Level Closed/N 
FCV-161 Hot Tank Inlet Closed/N 
FCV-162 Cold Tank Inlet Closed/N 
FCV-199 Bypass Open/N 
FCV-201 Co 1 d Sumo Level Closed/N 
FCV-211 Cold Sumo Isolation Closed/Locked 
FCV-221 Hot Sump Level Closed/N 
FCV-231 Hot Sump Isolation Closed/Locked 
FCV-241 Prooane Heater Flow Closed/Locked 
FCV-242 Propane Heater Isolation Closed/Locked 
FCV-301 Bypass Salt Flow Control Closed/N 
FCV-341 Cold Salt Isolation Closed/N 
FCV-351 Hot Salt Isolation Closed/N 

14. For operation with Propane Heater instead of Receiver, 
OR for SGS alone, Modify the valve alignment of step 13 
as follows: 

FCV-162 
FCV-242 

Open/N 
Nuetral 

15. For operation without SGS, Modify the valve alignrient 
of steo 13 as follows: 

FCV-301 
FCV-341 

Locked 
Locked 
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TOP #1 TSS PRETEST CHECKLIST 

STEP DESCRIPTION 

16. Align/Verify the hand valve positions listed below: 

HV-280 HS/CS Tie 
HV-281 HT/CT Tie 

Closed 
Closed 

17. Determine if the OLIN Salt Test Loop is to be used. 
If it is, align these HV's accordingly (with SGS only): 

HV-282 Salt Inlet Open 
HV-283 Salt Outlet Open 

18. Set up the Eppley sun meter insolation instrument. 
It is located on a post south of the TSS. (Emcon 'SUN'). 

a) Rotate platform of tracker (by hand) to acquire sun. 

VERIFICATION 

Fine adjust using azimuth and elev. screw adjust. 
(Sun dot should be in center of target on rear of instr.) 

b) Open door of timer box located on post. 
Rotate timer (turn on) to appropiate run time. 
(Adjust to approx. one half hour past shut-down). 
Close timer door 

c) Verify operation. Listen for tracker motor running. 
Recheck sun target on Eppley, readjust using thumb 
screws. Tighten lock screws. 

19. Advise the Control Room that the TSS Pretest checklist 
has been completed. 

NOTE 

Complete the SGS pretest checklist (SOP #1) and/or 
Local Propane Heater startup (TOP #2A) as required. 

20. During Monday operations obtain hot and cold salt samples. 
Label each sample with Date, Time, Hot or Cold salt sample, 
Location where sample obtained, and any special or unusual 
conditions. Send samples to: 

Olin Chemicals 
I-10 West/P.O. Box 2896 
Lake Charles, LA. 70602 
Attn: A. B. Quakenbush 

(318-491-3096) 
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TOP #2 PROPANE HEATER PROCESS START.UP N/T9/84

The Propane Heater  i s  used to  charge ho t  sa l t  rvhen weather  cond i t ions
do no t  a ' l low adequate  so la r  charg ing  or  when the  Rece iver  o r  Co ' l ' l ec to r
subsystems are not on 

' l ine.

This Thermal Storage operat ing procedure sha' |1 be performed by the
Emcon opera tor .  Per iod ica ' l l y  adv ise  the  TSS techn ic ian  o f  s ta tus .

Turn  on  propane in ' le t  and ou t ' le t  l ines  t race  heater  c i rcu i ts  (TEH 223,
TEH 224, and TEH 239 for temperature readings) a minimum of 10 hours
pr ior  to intended usage of  the Propane Heater.

STEP DESCR IPTION VERIF ICATION

1. Veri fy compl eti on of the fo'l ' lowi ng checkl i sts :

'  COP #1 Control  Room pretest  checkl ist'  TOP #1 TSS pretest  checkl  i  s t

2" Instruct /Conf i rm TOP #2A Loca' l  Propane Heater Start-up.

3 .  Record  the  t ime upon no t i f i ca t ion  f rom the  TSS techn ic ian
that the Propane Heater i s on Mai n F'l ane wi th 600"F stack
out ' le t  tempera ture .  (Ref  '  s teps  I  and 10) .

CAUTION
Do not  pro long heateFfr r -up past  20 minutes 

TIME
05  4 .  Ve r i f y  Co ' l d  Tank  l eve ' l  LT -281  i s  g rea te r  t han  30  i nches .

I f  t he  SGS j s  ope ra t i ng  (on - ' l i ne )  con t i nue  a t  s tep  9 .

5.  P ' lace  FCV-211 in  neut ra l  and fu l l y  open;  ver i f y  mic ros .

6 .  Ver i fy / inc rease the  Co ld  Sump Leve ' l  to  50  inches , (60"max) .

7.  Act ivate the FCV-201 Cold Sumo Level  Control  wi th a set
po in t  o f  ?3  inches .

04  8 .  14  minu tes  a f te r  MAIN FLAME (s tep  3)  s ta r t  Co ld  Pump.

9 .  Ver i fy  Co ld  Pump out le t  p ressure  PT-180 increases
to  g rea ter  than 170 ps f .

NOTE

The Hot Tank must be precharged to 750oF
prior to introduct ion of  any high ternp.
sa ' f t .  Dur ing  precharge,  leave FCU-22L/231
open unt i ' l  the Hot Sump ' leve' l  increases
( 40" nax .  )  ,  then qui  ck ' ly  c ' l  ose FCV-22I/23I.
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TOP #2 PROPANE HEATER PROCESS START-UP 

STEP DESCRIPTION 

05 10. 

05 11. 

Initiate salt flow through the Propane Heater 
15 minutes after completing step 3; 
Unlock and open FCV-241 to to 50% open. 

Open FCV-242. Record Time. 

NOTE 

It will take approximately 10 minutes for the salt to 
flow through the Propane Heater. Monitor Acurex channel 
142 and LT-291 for verifing flow through the heater. 

12. Advise the TSS technician to turn off the trace heater 
L6-1 and inlet to Hot Tank if TEH-239 salt temperature 
will be exceeding 750°F. Verify. 

13. Adjust the Propane Heater for a 1050°F (or desired tem
perature) salt outlet temperature by accomplishing the 
following after salt flow into hot tank verified (LT-291 
10 minutes later): 

a. Advise the TSS technician to set the Burner Temperature 
control to 1100-1200°F stack temperature. 

b. Use TEH-239 (Acurex channel 142) as the actual salt 
salt outlet temperature indication (1040°F max.). 
Actual temperature approximately 50°F higher than 
channel 142 read-out at high (1000 °F) tempe~atures; 
approximately 20°F higher at low (700°F) temperatures. 

c. Adjust FCV 241 to TBD% (approximately 40 to 55% for 
750-900 F salt and~-40% for 900-1050 salt). If 1050 
salt is desired place stack tempature at 1250 and start 
with FCV 241 at 50% and adjust accordingly. 

d. Monitor Acurex channels 134/136 as hot tank salt 
temperature and EMCON TE-291. 

THE PROPA~JE HEATER IS NOW ON-LINE AMO CHARGING SALT 
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TOP #2A LOCAL PROPANE HEATER START UP 

STEP 

This Thermal Storage operating procedure will be utilized 
to locally operate the Propane Heater in conjunction with 
Emcon (Propane Heater) process operation. This procedure 
shall be performed by the TSS technician. 

DESCRIPTION 

1. Place switch on local console to off position and 
temperature control to 200°F. 

2. Check level of the Propane Tank and verify sufficient 
propane for present test - 15% or 900 gallons minimum. 

3. Check/ignite pilot lights of propane evaporators: 

A. If vaporizers are not lit, then remove small square 
cover on south side. Turn knob to pilot. 

B. Open center cover (west side) to get to pilot. Pilot 
is located between metal cylinders at the bottom. 

C. While holding knob on south side in full C.C.W. 
position, light pilot. 

D. Hold in this position for 30 to 60 seconds, then turn 
to on position. Replace covers slowly or flame may 
go out. 

4. Open all three evaporator outlet hand valves 
(top east side of evaporators) fully. 
Pressure guage at Heater inlet should read 55 to 60 psi. 

5. Check pressure gauge bottom north side of heater. 
The reading should be about 8 oz. 

6. Place Burner switch on local console to preheat. 

7. Turn on power switch - red power and timer light 
should come on. 

8. Timer light will remain on for about 2 min. as system 
is purged prior to introduction of pilot flame gas. 
Timer light will then go off and about 20 sec. later 
both timer and pilot light will come on to ignite the 
Pilot flame. If IR scanner does not datect a pilot 
flame within 6 sec., the start sequence will be stopped 
and the timer will reset and start over. When the 
pilot flame is achieved, the PILOT LIGHT will come on. 
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TOP #2A LOCAL PROPANE HEATER START-UP 

STEP DESCRIPTION 

WARNING 

If pilot flame does not light after two tries, 
close valve on vaporizer and troubleshoot system. 

9. After pilot is lit for about 1 minute, switch to main 
flame, set temperature control to 250°F and allow to 
soak for three minutes minimum. 

10. Slowly advance temperature control to 600°F - do this 
slowly to avoid screeching of heater. Main flame light 
should stay lit. 

11. Notify Control Room that the Propane Heater is on 
Main Flame with a 600°F stack outlet temperature 
(awaiting 15 min. heat soak prior to process operation). 

WARNING 
Proceed with propane heater operation within 15 minutes 
of heat soak or lower stack temperature back to 250 F. 
Return stack temperature to 600 F before charging salt. 

TROUBLE SHOOTING GUIDE 

Signs of trouble are: 

1. Low or very high reading at pressure gauge. 
2. Stack temperature varies or stays low. 
3. Unit will not start, no pilot. 

All the above can be caused by the vaporizers not being lit. Any 
vaporizer that is out can cause these troubles. 

VERIFICATION 

If the heater is running and frost can he noted on the fuel lines, 
DO NOT TURN HEATER OFF. Relight the vaporizer(s) that are out 
and continue to run at reduced temperature until the frost is gone. 

If you cannot get the vaoorizer to light, turn off the hand valve 
and let the heater run until frost has left the lines. Heater will 
run on one vaporizer at reduced output. Try to get at least one lit 
to help remove the liquid propane from the lines. 

If the heater will not light, check to see if the ignition wire on 
bottom·of the heater is on the plug. 
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TOP #3 PROPANE HEATER PROCESS SHUT-DOWN 
Test Date 
10/18/84 

This Thermal Storage operating procedure shall be completed by the 
Emcon operator. Periodically advise the TSS technician of status. 

STEP DESCRIPTION 

NOTE 

When shutting down the Propane Heater in conjunction 
with the SGS (both in operation), perform SOP #5 -
not this procedure. 

05 1. Advise the TSS technician to adjust the burner 
temperature Control to 600°F stack temperature 
when the Hot Tank level LT-291 is within 
12 inches of the desired level (or within 7 inches 
of desired level in the Cold Tank). 

05 2. Open FCV-241 to 60%. 

04 3. When 2 inches from desired level, or when channel 142 
reads 800°F, deactivate FCV-201 Cold Sump Level Control. 

04 4. Close FCV-201 and FCV-211 (manually lock closed). 

04 5. Turn off the Cold Pump when it cavitates. 
(PT-180 drops below 165 psig, LT-201 approx. 11.5"). 
Record Time. (Ref. steps 7 and 8). 

05 n. Open FCV-241 to 100% open. 

02 7. Wait 2 minutes to allow salt drainage, 
then unlock and open FCV-151 and FCV 161. 

NOTE 

LT-201 will increase to approximately 58 inches 
during propane heater draining. 

8. Advise the TSS technician to shutdown the Propane Heater 
30 minutes after Cold Pump shutoff (step 5) with TOP #3A. 

05 9. Close FCV-241, FCV-242. 

10. Advise the TSS technician of the following days 
operating requirements for heat trace actuation. 

11. Verify Propane Heater shutdown from TSS technician. 

12. Advise the TSS tech to complete TOP #4 as required. 
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TOP #3A LOCAL PROPANE HEATER SHUT DOWN 

STEP 

This Thermal Storage operating procedure will be utilized 
to locally shut down the Propane Heater after Emcon 
(Propane Heater) process operation. This procedure 
shall be performed by the TSS technician. 

DESCRIPTION 

1. Turn stack temperature control to 600°F when directed 
to do so by Emcon operator. 

2. After cold salt pump has been turned off, allow a 
minimum of 30 minutes to drain. 

NOTE 

If shutdown includes SGS, 
the Cold Pump may be restarted 

to deplete the cold sump. 
Allow full 30 minutes drain time. 

3. Turn main flame/preheat switch to preheat. 

4. Turn temperature to 200°F. 

5. Turn power off. 

6. Close the 3 evaporator outlet hand valves 
to avoid the collection of liquid propane in the line. 

7. Adjust the Propane Heater heat tracing as follows: 

a. For Propane Heater use the following day, 
Turn on the Propane Heater outlet line LG-1 
and Hot Tank inlet heat trace. 

b. If Propane Heater is not to be used the 
following day, turn ofrthe Propane Heater 
inlet line heat trace (TEH-223, 224). 

8. Advise the Control Room that the Propane Heater 
is shutdown. 
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TOP #4 TSS POST TEST CHECKLIST 
Test Date 
10/18/84 

This Thermal Storage Operating procedure will be utilized 
to verify TSS integrity following all tests that use the TSS. 
This checklist shall be completed by the TSS technician. 

STEP DESCRIPTION 

1. Complete the SGS post test checklist SOP #4 
(first) if no further SGS operation planned. 

2. Inspoect the salt system for evidence of leaks 
and insulation damage. This is a general 
inspection for any condition that appears 
abnormal. If a problem is detected, a more 
thorough inspection will be required. 
Particularly inspect: 

0 

0 

0 

0 

TSS salt piping 
Hot, Cold, and Booster Pumps and Sumps 
Vents 
Valves 

3. Check for visible evidence of blown fuses, 
burned relays, or burned electrical components 
in the power junction boxes and generally 
throughout the TSS. 

4. Verify with control room to switch and leave 
applicable heat tracing control to auto. 

5. Close and Lock these valves, Verify. 

FCV-211 
FCV-231 

Close/Lock 
Close/Lock 

6. If the Olin test loop was used, 
close HV-282 and HV-283. 

7. Turn off the CSP,BP, and HSP local starter 
circuit breakers. 

8. Turn off the CSP bearing cooling air HV-284. 

9. Secure the TSS/SGS back-up pneumatic air 
by closing the supply bottles HV's. 

10. Leave both Air Compressors On. 

11. Leave TSS coolant pump and radiator On. 

12. Advise the Control Room that the TSS post test 
checklist is complete and the TSS is secure. 
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TOP #5 SALT TRANSFER 

A. HOT TANK TO COLD TANK 

I. Gravity Transfer (700 F maximum) 

1. Verify completion of the following checklists. 
Particularly verify TSS heat trace temp's and valve align. 

0 

0 
COP #1 Control Room pretest checklist 
TOP #1 TSS pretest checklist 

2. Verify FCV-211 and 231 manually closed and locked. 

3. Open HV-281. 

4. Open FCV-201 and 221. 

(Salt flow rate starts to lessen when LT-291 passes SO". 
Gravity transfer can take the Hot Tank down to approx. 30".) 

II. C.S. Pumped Transfer to C.T. 
1. Verify RS heat trace temps are OK ( COP #1 Table A). 

2. Start off with Gravity Transfer to ensure proper flow 

3. Close FCV-101/102. (For safety - not really required) 

4. Open FCV-162 and FCV-199 (verify micro's). 

5. Unlock and place FCV 211-in neutral. 

6. Ensure LT-201 is greater than SO" (Open/close FCV-211). 

7. Start the CSP verify PT-180 increases to over 150 psi. 

8. Close FCV-201. 

9. Open FCV-211. 

10. Incrementally open FCV-151 to approximately 40%. 
NOTE 

Maintain Cold Sump levei-at 25" by varying FCV-151 setting. 
(Setting will need to decrease as LT-291 decreases.) 

III. Shutdown 

11. When reaching desired LT-291 level, perform the next steps 
expeditiously: 
a. Close FCV-151 
b. Turn off the CSP and BP 
c. Close FCV-221 and FCV-201 
d. Close FCV-211 (and manually lock it). 
e. Close HV-281. 

12. After 2 minutes, Open FCV-151, 101, 102, (and FCV-161 
if elbow is ab.ove 480°F) to drain back residual salt. 

13. After 5 minutes, close FCV-151, 161, and 162. 
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TOP #5 SALT TRANSFER 

B. HOT SUMP TO COLD TANK 

I. C.S. Pumped Transfer to C.T. 

1. Valve Configuration per COP #1 Part VI TSS. 

2. Verify transfer line and HV-280 are greater than 450°F 
by local T/C check. 

3. Close FCV 101/102 (for safety not really required.) 

4. Verify FCV-221 and 231 manual closed and lock FCV-231. 

5. Open FCV-162 and FCV-199 (verify micros). 

6. Place FCV-201 in Automatic Control with a set point 
of 50 inches. 

7. Unlock and place FCV-211 in neutral. 

8. Open FCV-211. . 

9. Ensure LT-201 is approximately 50 inches and change 
FCV-201 set point to 25 inches. 

10. Start the CSP and BP and verify PT-180 increases to 
over 300 psi. 

11. In 10% increments open FCV-151 to approximately 40%. 
NOTE 

Circulation of salt must stabilize at a sump 
level (LT-201) of approximately 25 inches. 
Monitor LT-151 and LT-161 levels. 

II. H.S. Pumped Transfer to C.S. 

12. Open HV-280. 

13. Turn on Hot Salt Pump. 

I I I. Shutdown 

14. When reaching desired LT-221 level: 

a) Turn off Hot Salt Pump 
b) Close HV-280 

15. When LT-201 stabilizes at approximately 25 inches: 

a) Close FCV-151 
b) Turn off BP and CSP 
c) Close FCV-211 (and manually lock it) 
d) Deactivate and manually close FCV-201 

16. After 2 min., open FCV-151, 101, 102 (and FCV-161 
if elbow is above 480°F) to drain hack residual salt. 

17. After 5 min., close FCV-151, 161 and 162. 
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soP #1 SGS PRETEST CHECKLIST
les t  ua te
r0/ L8/ 84

Thi s Steam Generat i  on operat i  ng procedure wi ' l  ' l  be ut i ' l  i  zed
to ver i fy SGS integr i ty pr ior  to al l  tests that  use the SGS.
Thi  s checkl  i  s t  sha' l l  be comp' leted by the SGS techni  c i  an.
Th is  check l i s t  p resumes SGS is  in  D iurna l  Shutdown.

STEP DESCRI PTION

1.  Ver i fy  comp ' le t ion  o f  TOP #1 TSS pre tes t  check l i s t .

Inspect the sal t  system for evidence of  
' leaks 

or
damage.  Th is  i s  a  genera ' l  inspec t ion  fo r  any  cond i t ion
that aopears abnorma' | .  I f  a problem is detected, a
more  thorough inspec t ion  w i l l  be  requ i red .

o Al  ' l  SGS sal  t  p i  p i  ng
" Val  ves
o Superheater and Evaporator

Inspec t  the  water /s team sys tem s imi la r ly :

VERIF iCATI ON

2.

?

'  SGS oipi  ng
" Va' lves,  t raps
O BWCP
o F lange  Connes t i ons
"  Dra i  n  P1 ugs

o Superheatero Evaporator
o Steam Drumo Attemperator
o  Dra in  and B lowdown Tank

4.  Check  fo r  v isua ' l  ev idence o f  b lown fuses ,  burned
relays or burned electr ical  components in the power
junc t ion  box  and genera l l y  th roughout  the  SGS.

5. Intermit tant ly ver i fy these amperages with a
c' lamo-on Amneter.  Caut ion -  480V.

A.  C i rc .  Heater EH-1 28A
EH.z 28A
EH-3 16A
EH-4 16A
EH-s  16A

Each Phase 7 .8AB.  BWCP

6. I f  f reez' ing ambient temperatures have been exper ienced,
Ver i fy  operab i l i t y  -  Unthaw the  fo l low ing :

A.  Ins t rument  Transmi t te rs  -  par t i cu la r ly  LT-311 -
open xmt r  o io ing  dra in  va lves  fo r  10-15  sec .
intervals -  work wi th system ternp. increases.

B. Steam Traps -  T-48I/HV-491 and T-482/HU-487 '
open 1 /4  tu rn  and 

' l i s ten  fo r  f1ow.  Ex terna l ' l y
heat  as  necessary .  Open fu11y  a f te r  10  minu tes .
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SOP #1 SGS PRETEST CHECKLIST 

STEP DESCRIPTION 

7. SGS water chemistry sampling -

A. Obtain a drum water sample by opening HV-386, 
flushing the sample station lines for 10 minutes, 
then filling a one liter sample bottle. 

B. Analyze and Evaluate the sample per HOP #6. 

C. Conduct a Millipore filter sampling and analysi5 
for suspended iron. Results of this must 
be added to the HOP #6 dissolved iron 
determination for comparison to the 500 ppb limit. 

D. Close HV-386 upon completion of sampling and 
Open the vent HV-384 located adjacent to HV-386 
to drain the sample line, particularly to 
protect against freezing. Close the vent HV-384 
after totally draining the line. 

8. SGS Phosphate injection -

A. As determined by water chemistry sampling of step 7, 
phosphates can be added to the SGS with the 
chemical feed station on the SGS skid (HV-387/388). 
Injection should be started as early as possible. 

B. The phosphate injection mixture consists of 
175 grams of granular Trisodium Phosphate and 
50 grams of powdery Disodium Phosphate mixed 
with 2 and 1/2 gallons of demineralized water 

CAUTION 
Verify valve temps with control room 
prior to cycling. 

NOTE 
Heat tracing auto control may be overridden 
from Salt Storage Control Room Acurex 
cabinet and manually controlled, if req'd. 

9. Align/Verify the valve positions listed below. 
Coordinate with Emcon operator. 

Valve 

FCV-321 
FCV-331 
FCV-381 
FCV-382 
FCV-383 
FCV-384 
FCV-491 

Description 

Main Salt Fl ow 
Steam Attemoerator 
Evap. Salt brain 
Superhtr. Salt Drain 
Circ. Htr. Bypass 
Circ. Htr. Supply 
Steam Delivery 
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Open 
10% Open 

Open 
Open 

Closed 
Open 

Closed 
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SOP #1 SGS PRETEST CHECKLIST 

STEP DESCRIPTIOM 

10. Align/Verify the following valve positions. 

Valve 

HV-370 
HV-371 
HV-372 
HV-373 
HV-375 
HV-381 
HV-382 
HV-383 
HV-384 
HV-385 
HV-386 
HV-387 
HV-388 
HV-389 
HV-390 
HV-481 
HV-485 
HV-486 
HV-487 
HV-488 
HV-491 

Description 

Bridge Feedwater Drain 
Circ. Heater Drain 
BWCP Volute Drain 
BWCP Bearing Cavity 
SGS Air Supply 
Drain 
Blowdown Control 
Blowdown Isolation 
Pump Isolation 
Steam Drum Vent 
Sample Line Isolation 
Chemical Feed Metering 
Chemical Feed !sol. 
Chemical Feed Drain 
Drum N2 Inlet 
Steam Delivery !sol. 
Steam Delivery Drain 
Steam Deliverv Drain 
Trap Isolation 
Feedwater Supply !sol. 
Steam Trap I sol . 

Position 

Closed 
Closed 
Closed 
Closed 

Open 
Closed 
Closed 
Closed 

Open/Locked 
Closed 
Closed 

As needed 
As needed 
Closed 
Closed 
Closed 
Closed 
Closed 

Open 
Closed 

Open 

VERIFICATION 

11. After HRFS start-up, coordinate with the Control Room to 
replenish SGS water. Particularly operate HV-370 and 
HV-488 as needed. Leave HV-370/488 closed. Alternatively, 
fill SGS with the chemical feed pump on the SGS skid. 

12. Advise the Control Room operator that the SGS 
pretest checklist has been completed. 

NOTE 

After operation is established and consent 
obtained from the Control Room, Blowdown 
the steam drum to reduce high Iron and TDS 
concentrations found by the water chemistry 
analysis. The blowdown period using 
HV-382 and HV-383 shall be as follows: 

Iron (ppm) 

200 
200 to 300 
300 to 500 

TDS (ppm) 

50 
50 to 100 

100 

Blowdown Time 

O Minute 
1 Minute 
2 Minute 

Blowdown will only help remove dissolved solids 
Periodically drain certain dead legs in the SGS 
using HV-371 and HV-372 to remove suspended solids. 
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SOP #1 SGS PRETEST CHECKLIST 

CHEMICAL FEED PUMP OPERATION 

This pump is to be used for phosphate addition or make-up for drum level. 
The pump and holding tank will be drained for freeze protection. 

1) If pump needs to be primed, the following should be done: 

a) Close discharge valve HV-387 

b) Open drain valve on pump 

c) Allow water to flow from the holding tank through the pump 
and out the drain valve 

d) Close drain valve once flow is established 

e) Open discharge valve HV-387 

2) The pump can be started after being primed. The following should 
be verified: 

a) Discharge valves HV-387 and HV-388 are opened 

b) Pump is primed 

c) Holding tank is full 

d) Door closed on pump cover 

e) Start pump and have control room monitor drum level 

3) Shutdown pump and drain it if necessary. 

OPERATION PRECAUTIONS 

1) This is a high pressure discharge pump. Avoid leaving pump house door open 
when operating. 

2) If pump is dead headed the unloader will relieve to the suction line. 

3) Always man pump during any operation. 
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SOP #2 SGS START-UP (EMCON) 
lest Date 
11/19/84 

This Steam Generation Operating Procedure shall be performed 
by the Emcon operator. Periodically advise the SGS technician 
of status. This procedure assumes SGS is in Diurnal Shutdown. 

STEP DESCRIPTION 

A. DIURNAL SHUTDOWN TO WARM STANDBY MODE 

1. Verify completion of the following checklists: 

18 2. 

02 3. 

16 4. 

5. 

6. 

7. 

13 

18 8. 

COP #1 Control Room pretest checklist 
TOP #1 TSS pretest checklist 
SOP #1 SGS pretest checklist 

0 

0 

0 

0 

0 
HOP #1 HRFS pretest checklist and local startup 
HOP #2 HRFS startup 

CAUTION 

If freezing temperatures have been experienced, 
be aware of possible bad SGS instrument readings. 

Verify D/D temp TE-451 (Hl or H2) is above 250 F, 
then position FCV-431 to Manual and open to start 
steam pipe heat-up with D/D steam. 

If R.S. is not operational, check Acurex channels 
121, 129, and 131 are above 480°F and reverify 
FCV-151 and 161 are closed and locked, FCV-162 is open. 

Place/verify MAN.EHAC and EHAC are ON. This places 
the Circulation Heater in Automatic Pressure Control. 
Also, verify MAN.ESH-! thru MAN.ESH-5 are off. 

Place/verify MAN.SOC is ON and SOC is OFF 
(These may have to be on to override Hi steam drum levels) 

Place/verify FCV-321, and 331 are in cascade, at the 
N90 console Groups H & F, (Ready for N90 control 
after EMCON control deactivated) 

Verify the following set points: 

SP.EST 
SP.SP 
SP.ST 
SP.DL 

850°F 
1100 psi 
970°F 
-2.0 11 

Evaporator Salt Temperature 
Steam Delivery Pressure 
Steam Delivery Temperature 
Steam Drum Level 

(FCV-301) 
(FCV-321) 
(FCV-331) 
(FCV-411) 

Verify D/D Feedwater temperature at TE-451 is at 250°F. 
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SOP #2 SGS START-UP (EMCON) 

STEP DESCRIPTION 

9. Note the Steam Drum Temperature at TE-383. The 
temperature must be above 500°F to initiate salt 
flow. If the temperature is below 500°F, wait 
for circulation heaters to increase the temperature 
above 500°F prior to proceeding. 

VERIFICATION 

10. Verify cold sump temp. Accurex channel 124 and 125 are 
within 100°F of TE-383 to prevent shocking the superheater. 
If difference is over 100°F, continue to heat SGS to 
within 100°F with circulation heaters. 

11. Reverify salt path temperatures are acceptable 
Ref. COP #1 Table B & C. 

12. Advise the SGS technician to open HV-481 (ahead of FCV-491) 
and Verify HV-488 is Open. 

13. Activate FCV-411; Emcon MAN.411 OFF, Net 90 FCV-411 in 
cascade. 

14. Have field technician unlock FCV-211. 

18 15. Activate FCV-431 case. control via PT-431 SP 1080 psi. 

16. Reduce FCV-401 set point from 1250 to 1050 in two steps. 

17. 

12 18. 
GR 994 

19. 

20. 

21. 

NOTE (CONTROL ROOM) 
Monitor PT-321 and reduce set point of FCV-491 as required 
to maintain a constant drum level during auto SGS.CF 
sequence. 

NOTE (CONTROL ROOM) 
If LT-311 reacheso1'. turn SOC ON. 

Close salt drain valves after verifying Acurex channel 
261 thru 264 are above 480°F by turning FCV-38182 OFF 
and MAN. 38182 ON. Verify closure. 

NOTE 
The SGS cold flow auto sequence starts here. Monitor 
'Control Room' Notes during auto sequence and perform 
as required. 

Turn on SF to start cold flow auto sequence. 

Open FCV-211, and activate FCV-201 with a level control 
set point of 50 inches. When level reaches 50 inches, 
change the setpoint to 23 inches, (60 inches max.) 

Start the cold pump; PT-180 greater than 150 PSI before 
continuing. 

Enable the following alarms: 

PT-383 TE-301 
TE-384 
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SOP #2 SGS START-UP (EMCON) 

STEP DESCRIPTION 

22. Set SP.341 to 100% to fully open FCV-341 and verify the 
position. This fills the SGS with cold salt in approx. 
12 minutes. 

NOTE (CONTROL ROOM) 

1. Monitor LT-201 to maintain sump level above 12 inches. 
(Absolute minimum). Do not cavitate pumps. 

2. If salt temps are low (550°F) turn on Net 90 heater 1 to 
protect against freezing. Heater 1 will turn off upon 
FCV-383/384 switchover. 

NOTE (CONTROL ROOM) 

After opening FCV-341 monitor the SGS temperatures 
on Acurex and EMCON as listed below to verify that 
salt is flowing thru the SGS. Each Acurex chanel 
or EMCON Thermocouple read the same as the Cold Salt 
Temperature in the order listed: 

TE382 (EMCON) 

TE301 (EMCON) 

TE384 (EMCON) 

OF 
IE-382 

OF 
REF. COLD SALT TEMP 
(ACUREX CH 124/125) 

If Channels 204, 255, 270, 254, 216, 215, 241, 203, 250, & 208 
do not appear to be consistent with the Cold Salt Temperature, 
a blockage may exist. If so, OPEN FCV-301 fully to improve flow 
temporarily then CLOSE FCV-301 and monitor FT-321 to determine 
if the blockage has cleared. 

NOTE (CONTROL ROOM) 
When auto ramp7scomp I ete and L 1-311 is below r turn SDC OFF 

23. Once superheater is filled with salt, TE-301 should read cold salt 
temp (approx. 5 minutes after step 22). Open FCV-301 with SP.301 
to 100% and verify position. 

24. When FT-321 flow is greater than 10 Klb/hr., set SP.301 to 0% and 
turn MAN.301 OFF. Verify that FCV-301 closes. 

NOTE 
The SF cold flow auto sequence stops here. The next 
few steps will be performed manually. 

12 25. Verify/turn off SF if it was used. (Turns itself off when auto 
start is complete). 
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SOP #2 SGS START-UP (EMCON) 

STEP DESCRIPTION 

26. Place FCV-301 in Cascade at the Network 90 to control 
Evaporator salt temperature at SP.EST. 

NOTE 
Reactivate FCV-301 at Net 90 after any trip. 

VERIFICATION 

SGS IS NOW IN WARM STANDBY (COLD FLOW) AWAITING INTRODUCTION OF HOT SALT 

B. WARM STANDBY TO THE ON-LINE CONDITION 

1. Verify FCV-221 is closed. 

13 2. Set MAN.331 to OFF to activate the FCV-331 Steam 
Delivery Temperature Control at SP.ST. Verify 
that FCV-331 closes and is in Case. at Net. 90. 

3. Verify/place FCV-231 in neutral. 

NOTE 
The SGS auto ramp sequence starts here. 

12 4. Turn on SRU to start auto ramp sequence. 

5. Set MAN.383 to ON and FCV-383 ON (Open) and verify Micro. 

6. Set MAN.384 to ON and FCV.384 to OFF (Closed) and 
verify micro; verify that all circulation heater 
circuits are off. 

7. Verify the CSP is operating and FCV-341 is open 100% 

8. Activate the FCV-221 Hot Sump Level Control with a 
set point of 40 inches. 

9. Open FCV-231, verfiy ZSL 231 is on. 

10. When Hot Sump level reaches 40 inches, reset FCV-221 set 
point to 20 inches. 

NOTE 
If hot sump level (LT-~ reaches 43 11

, Emcon will 
automatically close FCV-231 and reopen it at 30 11

• 

Lock-out may be overridden by turning OVR3 on. 

11. Turn on the Hot Salt Pump. 
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SOP #2 SGS START-UP (EMCON) 

STEP DESCRIPTION 

NOTE 

During the following activity of increasing salt 
temperature, verify the operation of FCV-432 so 
that deaerator pressure is held constant at 
233 psi and all excess energy is being rejected 
by the cooling water circuit. 

CAUTION 

Monitor PT-382. If PT-382 pressure goes above 
85 psig, close FCV-351. 

12. Open FCV-351 then close FCV-341 in series using the 
following incremental steps to increase superheater 
inlet temperature (TE-382). The Operator shall monitor 
TE-382 to assure that TE-382 does not increase more 
than 100°F in any 6-minute period. 

FCV-351 to 2% for 2 minutes OF 
IE-382 IEMP II to 3% II 

II to 4% II 

to 5% II 

to 6% II 

to 7% II 

to 8% II 

to 9% II 

to 10% II 

OF 
Ref Hot Salt Temp 
(Acurex Ch 126/127) 

; maintains 10% position 

FCV-341 to 
to 
to 
to 
to 
to 
to 
to 
to 

80% 
60% 
40% 
20% 
10% 
05% 
2.5% 
1.0% 
0% 

for 1 minute 
I 

; maintain closed 

13. Close FCV-321 to 50% by setting SP.321, wait 5 sec. 
then set SP.321 to 10%. Wait 5 sec., then set SP.351 
to 50%. Wait 5 sec., then set SP.351 to 100%. 

31 14. Enable the SGS operational alarms by turning SAL on and 
wait 30 seconds. 
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12 

18 

13 

18 

SOP #2 SGS START-UP (EMCON) 

STEP DESCRIPTION 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

Set SP.321 to 20%, wait 20 seconds. 

Set SP.321 to 30%, wait 20 seconds. 

Set SP.321 to 40%, wait 20 seconds. 

NOTE 

The SRU auto ramp sequence stops here 

Verify/Turn off SRU if it was used. ( Turns itself 
off when auto ramp-up is complete. 

Activate FCV-421 with a SP. of 520°F. 

Set drum level set point SP.DL to 011 

Increase FCV-401 SP from 1050 to 1250 PSI in two steps. 

THE SGS IS NOW ON-LINE IN SALT FLOW CONTROL 
(FCV-321 manually controlling SGS salt flow 

and FCV-431 auto controlling HRFS steam pressure 
via PT-431 SP normally 1080 psi.) 

22. Advise the SGS technician that drum blowdown may 
now be performed if required. (As determined by his 
SGS pretest checklist water chemistry analysis.) 

NOTE 

The Turbine/Generator will normally be brought on line at 
this point (POP#2). To simulate the Turbine 
loading, complete the transfer from HRFS pressure 
control to SGS pressure control ( next 2 steps) and 
manually position FCV-431 to vary the steam dump 
to the deaerator. 

12 23. Set MAN.321 to OFF to activate SGS Steam Press. control. 
(FCV-321 auto controlling steam pressure at SP.SP 1100 psi. 

12 24. Deactivate the FCV-431 HRFS Steam Pressure Control and 
manually position valve to establish minimum steam 
flow (approx. 3 Klb/Hr.) and simulate steam loading. 

THE SGS IS NOW ON LINE IN AUTOMATIC BOILER FOLLOWING MODE. 
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SOP #3 SGS SHUTDOWN (EMCON) 
Test Date 

11/19/84 

This Steam Generation operating procedure shall be performed by the 
Emcon operator. Periodically advise the SGS technician of status. 

STEP DESCRIPTION 

1. When steam demand has dropped to less than 3500 lbs/hr, 
switchover from SGS pressure control to flow control: 

12 2. 

a) Set SP.321 value to the same value as shown on 
ZT321, or 50%. 

b) Activate the FCV-431 HRFS Steam Pressure Control 
(using PT-431) with a set point of 1080 psig. 
Turn off GSTAT. 

c. Deactivate the SGS Steam Pressure Control by 
turning MAN.321 ON. 

NOTE 
SRO auto ramp-down starts here 

Turn on SRO to start auto ramp-down sequence. 

3. Set SP.351 to 50% wait 5 seconds, then set SP. 351 to 10% 
wait 5 seconds, and set SP.321 to 50%, wait 5 seconds then 
set SP.321 to 100%. 

4. Open FCV-341 then close FCV-351 in series using the 
following incremental steps to decrease superheater 
inlet temperature (TE-382). The operator shall monitor 
TE-382 to assure that it does not decrease more 
than 100F0 in any six minute period. Record start time. 

SP.341 to 10% for 1 minute 
II to 20% 
II to 30% 
II to 40% 
II to 50% 
II to 60% 
II to 70% 
II to 80% 
II to 90% 
11 to 100% ; maintain open 

SP.351 to 6% for 1 minute 
II to 4% II 3 II 

II to 2% II II II 

II to 1.5% II II II 

II to 1% II II II 

II to 0. 5% II 
II II 

II to 0% II II II• maintain closed 
' 
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SOP #3 SGS SHUTDOWN (EMCON) 

STEP DESCRIPTION 

04 5. 

6. 

7. 

13 8. 

9. 

Turn off the Hot Salt Pump. N90 will hold FCV-351 
closed if the Hot Salt Pump is not running. 

Deactivate automatic control and close FCV-221. 
Verify closed. 

Close FCV-231, and verify ZSL 231 is on. Have TSS 
tech. manually lock FCV-231 closed. 

Deactivate the FCV-331 Steam Delivery Temperature Control 
by setting SP.331 to 10% and turning MAN.331 to ON. 

Set FCV-384 to ON (Open) and verify the position on the 
micros. 

10. Set FCV-383 to OFF (Close) and verify the position on 
the micros. 

12 11. 

12. 

NOTE 

SRO auto ramp-down stops here 

Verify/turn off SRO if it was used. (Turns itself 
off when auto ramp-down is complete. 

Verify MAN.EHAC ON, EHAC OFF and then back ON (pulse 
signal). TE-383 must be below 530°F. 

THE SGS IS NOW IN WARM STANDBY 

NOTE 

To maintain the Warm Standby condition accomplish 
the following: 

a) Verify salt system temperatures (COP #1 Tables 
A & B) are 480°F minimum. 

b) To maintain water/steam pressure at 1100 psig, 
reduce salt flow thru FCV-341 to lowest com
patible with stable flow (still maintaining 
PT-383 at 1100 psig). 

VERIFICATION 

Extended Warm Stdby 
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SOP #3 SGS SHUTDOWN (EMCON) 

STEP DESCRIPTION 
NOTE 

SS auto shutdown sequence starts here. 

12 13. Turn on SS to start auto shutdow~. 

13 14. Deactivate the FCV-301 Evaporator Salt Inlet Temperature 
Control by setting SP.301 at 0% and turning MAN.301 ON. 

15 15. Disable the SGS operational Alarms by turning SAL off. 
18 

04 16. Turn off the boost pump and cold salt pump. Ve.ri fy FCV-341 
closed. N-90 will hold FCV-341 and FCV-301 closed if the 
Cold Salt Pump fs not running. 

13 17. Place/verify the following setpoints: 
,SP.301 0% 
SP .341 0% 
SP.351 0% 

04 18. Deactivate automatic control and close FCV-201. 

19. Close FCV-211, and verify ZSL 231 is on. Have TSS 
tech. manually lock FCV-211 closed. 

NOTE 
The SS auto shutdowri'"""sequence stops here. 

12 20. Verify/turn off CF.OFF if it was used. (Turns itself off 
when auto shutdown is complete). 

12 21. Turn MAN.SOC and SOC ON. This MUST be accomplished 
to allow opening of the Salt Valves for drainage. 

22. Record sump levels and time prior to SGS drainback. 

LT-201 Cold sump ____ , LT-221 Hot sump ___ _ 

13 23. Open the Cold Salt and Salt Drain Valves by setting 
the following controls and verify correct valve 
pos;tion. 

SP.301 100% 
SP.341 100% 
MAN.38182 On 
FCV-38182 On 

24. Wait 5 minutes from step 22 to allow drainage of salt 
to the Cold Sump prior to proceeding to step 21. 
Cold sump level should increase 6 to 10" during drainback. 
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SOP #3 SGS SHUTDOWN (EMCON) 

STEP DESCRIPTION 

12 25. Open the Hot Salt Valve by setting SP.351 to100%. 
Verify the valve postion and expect a hot sump level 
change of approximately 16 inches. 

12 26. Verify FCV-491 is closed in auto with a SP of 900 psi. 

27. Fill the drum with Feedwater to a level of +15 inches 
by setting SP.411 to 20% and turning Man.411 ON. 
When the level has reached +15 inches, set SP.411 to 0%. 

NOTE 
HRFS is no longer needed to support SGS 

and may be shutdown now if not seperately required. 

13 28. When no noticeable change in LT-201/LT-221 set 
controls to the following postions: 

SP.341 0% 
SP.301 0% 
SP.351 0% 
FCV-38182 OFF 

12 29. Turn SOC and MAN.SOC OFF. 

NOTE 
If ambient temperature conditions either are or ex
pected to be less than 32F 0

, assure that water side 
freeze protection circuits are operational and that 

no water/steam transmitter signals (particularly LT-311) 
are frozen prior to leaving the system unattended. If 
there is any indication that LT-311 may not provide a 

valid signal during unattended diurnal shutdown, due to 
freezing or any other reason, the circulation heater 

should be de-energized. 

02 30. If FCV-151, FCV-161, and FCV-162 have not been manually 
locked closed during the SGS salt flow activity, an 
acumulation of salt will leak by and stagnate. Open 
FCV-151, FCV-161, and FCV-162 and allow the salt to 
drain. 

31. Advise the SGS technician to complete the SGS posttest 
checklist (SOP #4) if no further SGS operation is 
planned, and the TSS posttest checklist (TOP #4) 
if no further TSS operation is on-going or planned. 

VERIFICATION 

-----

SGS IS NOW IN DIURNAL SHUTDOWN WITH THE SALT SYSTEM DRAINED. 

NOTE 
This procedure will notaetail the steps to take the 
SGS from Diurnal Shutdown to the Empty Condition 
because it is not a planned part of the SGS testing. 
Refer to the SGS Manual Section 3.10 (Operating Procedures) 
for these detailed steps. 
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SOP #4 SGS POST TEST CHECKLIST 
Test Date 
10/18/84 

This Steam Generation operating procedure will be utilized 
to verify SGS integrity following all tests that use the SGS. 
It shall be performed by the SGS technician. 

STEP DESCRIPTION VERIFICATION 
CAUTION 

Salt and water/steam temperatures will normally be 
maintained above 500°F. If repairs are required, 
a shut down to the Empty condition may be required. 

1. Close the following isolation valves: 

HV-481 St. Deliv. 
HV-487 T-482 

HV-488 Feedwater 
HV-491 T-481 

2. Inspect the salt system for evidence of leaks and 
insulation damage. This is a general inspection for 
any condition that appears abnormal. If a problem is 
detected, a more thorough inspection will be required. 

o All SGS salt piping 
o Valves 
o Superheater and Evaporator 

3. Inspect the water/steam system for evidence of leaks and 
insulation damage. This is a general inspection for any 
condition that appears abnormal. If a problem is detected, 
a more thorough inspection will be required. 

o SGS piping o Superheater 
o Valves, traps o Evaporator 
o BWCP o Steam Drum 
o Flange connections 
o Drain Plugs 

o Attemperator 
o Drain & Slowdown Tank 

4. Check for visual evidence of blown fuses, burned 
relays or burned electrical components in the power 
junction box and generally throughout the SGS/TSS. 

5. Verify with control room to switch and leave applicable 
heat tracing control to auto. 

6. Verify operation of the SGS skid coolant pump and radiator. 

7. Secure the boiler water sample station (HV-386). 

8. Turn off/verify the chemical feed pump and close HV-387. 

9. Note any abnormalities encountered during test activities. 

10. Advise the Control Room that the SGS post test has been 
completed and the SGS is secure. 

11. Complete the TSS post test checklist (TOP #4) if no 
further TSS operation is planned. 
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SOP #5 SGS and Propane Heater Shutdown 
Test Date 
10/18/84 

This procedure will only be used for shutdown when the SGS and Propane Heater 
are in simultaneous operation. Due to the volume of salt tliat must be 
drained into the Cold Sump from the Propane Heater, salt will be bottled up 
in the SGS for approximately 20 minutes prior to drain. Perform steps 16 
through 27 expeditiously. 

STEP DESCRIPTION VERIFICATION 

1. Advise the TSS technician to adjust the 
Propane Heater stack temperature control to 600°F. 
Propane Heater salt outlet temperature 
(Acurex channel 142) will decrease over a period of time. 

13 2. When steam demand has dropped to less than 3500 lbs/hr, 
switchover from SGS pressure control to flow control. 

a) Set SP.321 value to the same value as shown on ZT321. 

b) Activate the FCV 431 HRFS Steam Pressure Control 
(using PT-431) with a set point of 1100 psig. 

c) Deactivate the Steam Pressure Control by turning 
MAN.321 on. 

3. Close FCV 351 to 10% and open FCV 321 to 100% in the 
following steps: Set SP.351 to 50%, wait 5 seconds; 
then set SP.351 to 10%; after 5 seconds, set SP.321 
to 50%; wait 5 seconds, then set SP.321 to 100%. 

4. Open FCV 341; then close FCV 351 in series us~ng the 
following incremental steps to decrease superheater 
inlet temperature (TE382). The operator will monitor 
TE382 to assure that TE382 does not decrease more than 
100°F in any 6-minute period. Record start time. 

SP. 341 to 
to 
to 
to 
to 
to 
to 

II 

II 

to 
to 
to 

10% for 1 minute 
20% for 11 11 

30% for II II 

40% for 11 11 

50% for 11 11 

60% for 1 minute 
70% for II II 

80% for 11 11 

90% for 11 11 

100% for 11 11 maintain full open 
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SOP #5 SGS AND PROPANE HEATER SHUTDOWN 

STEP DESCRIPTION 

SP.351 to 6% for 1 minute 
to 4% for 3 minutes 
to 2% for 3 minutes 
to 1.5% for 3 minutes 
to 1% for 3 minutes 
to 0.5% for 3 minutes 
to 0% for 3 minutes; maintain closed 

04 5. Turn off the Hot Salt Pump. N90 will hold FCV351 
closed if the Hot Salt Pump is not running. 

6. Deactivate hot sump level control and close FCV 221. 
Verify c 1 osed. 

7. Close FCV231. If sump level (LT-221) shows indication 
of leakage (slow rise), manually lock FCV231 closed. 

13 8. Deactivate the FCV331 Steam Delivery Temperature 
Control by setting SP.331 to 10% and turning MAN.331 On. 

13 9. Set FCV384 to ON (open) and verify the position on 
14 the micros. 

13 10. Set FCV383 to OFF (closed) and verify the position 
on the micros. 

11. Verify MAN.EHAC ON. Turn EHAC off and then back on 
(pulse signal) 

SGS IS NOW IN WARM STANDBY 

NOTE 

To maintain the Warm Standby condition accomplish 
the following: 

a) Verify salt system temperatures (COP #1 Table 
A & B) are 480 F minimum. 

b) To maintain water/steam pressure at 1100 psig, 
reduce salt flow thru FCV341 to lowest comoatible 
with stable flow (still maintaining PT-383. 
at 1100 psig). 
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SOP #5 SGS AND PROPANE HEATER SHUTDOWN 

STEP DESCRIPTION 

13 12. Deactivate the FCV-301 Evaparator Salt 
inlet temperature control by setting 
SP.301 at 0% and turning MAN.301 on. 

04 13. Deactivate cold sump level control and 
close FCV 201. 

14. Close FCV 211 and manually lock it closed. 

CAUTION 

The salt in the SGS will be bottled up 
until the cold salt valves are opened in 
Step 26. Do not delay in performing the 
following steps: 

15. Turn off the Cold Salt Pump and Boost Pump 
when the PT-180 pump outlet pressure drops 
below 150 psig (LT-201 approx. 11.5 in.) 
N90 interlock will close FCV 301 and FCV 
341 - verify. 

05 16. Start Propane Heater drain by 
Opening FCV 241 to 100% open. Verify position. 

NOTE 

There are two ways to deplete cold 
sump level after propane heater has 
been drained back to the cold sump. 
The best way is thru FCV-151, FCV-199, 
FCV-162 and back to the cold tank. 
The alternate way is to go thru SGS. 
Some if the following steps will have 
two parts; one for depleting the cold 
sump via FCV-151, or one for depleting 
cold sump via SGS. 

17. Place the FCV-151 handwheel in neutral. 
(This step isn't necessary if SGS will be 
used for depleting cold sump) 

18. Continue to monitor LT-201. When it stabilizes 
at 55", close FCV 241 and manually lock it closed. 

04 19. Start the Cold Salt Pump and Boost Pump 
and verify PT-180 increases to greater 
than 170 psig. 

20. Incrementally open FCV 151 to 40%. 
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SOP #5 SGS AND PROPANE HEATER SHUTDOWN 

STEP DESCRIPTION 

13 21. If SGS is used to deplete cold sump, 
Open FCV-301 and FCV-341. 

04 22. Turn off the Cold Salt Pump and Boost Pump 
when LT-201 reaches approx. 25". 

02 23. Close FCV 151, if used. 

24. Turn MAN.SOC and SOC ON. This MUST BE 
accomplished to allow opening of'"the--S-alt 
Valves for drainage. 

13 25. Open the Salt and Salt Drain Valves by 
setting the following controls. 
Verify correct valve position. 

MAN.301 On/SP.301 100% 
MAN.341 On/SP.341 100% 

NOTE 

MAN.38182 On 
FCV.38182 On 

Monitor LT201 Cold Sump level during 
salt drainage. The level should 
increase by approx 6 inches. 

26. Open the Hot Salt Valve by setting SP.351 to 
100%. Verify the valve position and expect 
a hot sump level change of aoproximately 
16 inches. Do not exceed 40" on LT-221. 

27. Verify FCV491 is closed in auto 
with a SP of 1050 psi. 

28. Fill the drum with Feedwater to a level of 
+15 inches, set SP.411 to 20% and turning 
MAN.411 ON. When the level has reached 
+15 inches, set SP.411 to 0%. 

NOTE 

HRFS is no longer needed to support SGS 
and may be shutdown now if not seperately required. 
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SOP #5 

STEP 

29. 

13 30. 
02 
05 

31. 

32. 

SGS AND PROPANE HEATER SHUTDOWN 

DESCRIPTION 

Advise the TSS technician to complete TOP #3A 
Local Propane Heater Shutdown. 

Close the following va 1 ves as follows: 

SP. 341 0% FCV 151 Closed 
SP.301 0% FCV 162 Closed 
SP.351 0% FCV 241 Closed 
FCV.38182 OFF FCV 242 Closed 

Lock the following valves closed: 

FCV 301 
FCV 341 
FCV 241 
FCV 242 

Turn SOC and MAN.SOC OFF. 

NOTE 

If ambient temperature conditions either are or 
are expected to be less than 32 F, assure that 
water side freeze protection circuits are operational 
and that no water/steam transmitter signals 
(particularly LT-311) are frozen prior to leaving 
the system unattended. If there is any i ndi cation 
that LT-311 may not provide a valid signal during 
unattended dirnal shutdown, due to freezing or any 
other reason, the circ. heater should be deenergized. 

02 33. If FCV-151, FCV-161, & FCV-162 have not been manually 
locked closed during the SGS salt flow activity, 
an accumulation of salt will leak by and stagnate. 
Open FCV-151, 161, & 162 to allow the salt to drain. 

34. Advise the TSS/SGS technicians to complete the 
SGS and TSS posttest checklists (SOP #4 & TOP #4) 
if no further TSS/SGS operation planned. 

SGS IS NOW IN DIURNAL SHUTDOWN WITH THE SALT SYSTEM DRAINED 

NOTE 

This procedure will not detail the steps 
to take the SGS from Diurnal Shutdown to 
the Empty Codition because it is not a 
planned part of the SGS testing. Refer 
to the SGS Manual -Section 3.10 (Operating 
Procedures) for these detailed steps. 
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SOP#6 SGS LAY-UP 

DIURNAL SHUTDOWN TO EMPTY CONDITION 

Note 

SGS will not have to be drained if 
ambient temperatures are above freezing. 

1. Turn off the salt side heat trace, Ht.1-8. 

2. Turn off the SGS circulation ht. 1-5. Wait until SGS is below 10 psi 
before continuing. 

3. Open the following HV: 

485 
486 
487 
488 
489 
490 

4. Open FCV-491, FCV-383 

DATE 

5. Let the system drain, when LT-311 is below -17 inches, do the following: 

- open HV-381/382/383 
- drain the SGS BWCP, the circulation heater, and adjacent piping. 

6. Drain the following transmitters: 

PT-383 
PT-321 
PT-386 

FT-311 L T-311 
FT-381 
FT-411 

7. After draining the water/steam transmitters, close the drain valves and 
isolation valves on the transmitters. 

8. Drain the water sample line and the chemical feed station. 

9. Assure the feedwater line is drained, but leave feedwater freeze protection on 

10. Close all handvalves and drain plugs identified above. 

11. Place SGS in the desired lay-up using an inert gas. 
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HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP

-TESTIEE-

Ll /  19 /  84

This Heat  Reject ion and Feedwater  operat ing procedure
wi' l  I  be utf 

' l  
i  zed to veri fy HRFS i ntegri ty and estab I i  sh

i t s  ope ra t i on  fo r  a l l  t es t s  tha t  use  wa te r / s team.  The
HRFS techni  c i  an sha ' l  

' l  
comp' l  e te th i  s  check ' l  i  s t  and

coord inate HRFS star t -up wi th  the Contro l  Room.

DESCR I PTION

1.  Inspec t  fo r  ev idence o f  1eaks ,  insu la t ion  damage,
or  any  cond i t ion  tha t  appears  abnorna l .  I f  a
problem is detected, a more through inspect ion
wi 1 I  be requi  red. Part i  cu1 ar ' ly  check :

STEP VER IF ICATI ON

"  D/D
O SWHX
O Fl^lH

o Al ' l  Pumps
o Val ves
'  P ip i ng

?

A. Room 107

2, Ver i fy EPS cabinet 2 pov'rer is on.

B. East Donut -  Tower Leve' l  100'

O CFP ' Cl,lP
" CMUP O Sl,lP

Fl,lP

Veri  fy that  the fo1 ' lowi ng MCC motor contro ' l  
' lers

are  enab led  -  c i rcu i t  b reakers  c losed and
se lec tor  sw i tches  in  the  requ i red  cont ro ' l  pos i t ion  -' loca l ,  renote ,  o r  computer  (p re fe r red) .

o  CFI  (4  fans  ea . )
th ru

' cF6

5 .

5 .

4. Turn the Tower Air  Conpressor on in cont inuous dut,v.
Ver i  fy pneumati  c ai  r  i  s  avai ' lab' le at  80 psi  g mi n.
Note  i t  may a l ready  be  on  fo r  RS or  Fac i l i t y .

Turn  o f f  hydraz ine  pump (Le f t  on  overn igh t ) .

Comp' lete the fo ' l ' lowing to start  the CFP -
Cyc le  F i11  Pump:

a. Start  the CFP local ly f rom the MCC - Motor
Control  Center.  Ver i fy out ' let  pressure is above
20 ps i ,  and s1owly  open the  d ischarge va lve .  Do
not  open d ischarge va ' l ve  i f  p ressure  is  low.

b .  Ver i fy  CFP not  dead-headed and Demin .  C.  W.
f ' lqw estab' l i  shed thru Water Cherni  stry Tab' le
2nd stage sample coolers by 30 GPM at FS-480
in  rear  o f  Water  Chemis t ry  Tab1e.
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HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP 

STEP DESCRIPTIO~J 

7. Verify that the Demi nera 1 i zed Water Storage Tank is 
at least 80% full by LI-481 reading 96" minimum. 

a. If make-up of demineralized water is needed, open 
the raw water handvalve and verify flow through 
FI-481 located at discharge of demin cartridges. 

b. If no flow is indicated, FCV-485 is closed. To 
open this valve, adjust conductivity meter 
CS-485 alarm level to 100%. Allow flow through 
the cartridges for 2 minutes, then readjust 
CS-485 alarm level to 30%. If the reading on 
CS-485 is above the 30% alarm level (6 mhos), 
have the cartridges replaced. 

c. If no make-up of demineralized water is needed, 
open the DI recirculating handvalve and circulate 
through the DI cartridges. 

d. Close raw water HV when makeup is not needed 

8. Switch-over/Verify the 1500 GPM cooling loop is 
valved in and the 1 MW cooling loop is valved out 
by confirming the following valve positions: 
Ref. HOP #5 - HRFS cooling loop switching procedure. 

NOTE 
If these valves arenof positioned properly, 
follow the order of HOP #5 to correct 

Outside East Door 
RV-400 Open/[ 
HV-440 Open/L 

NW Corner HRFS 
HV-411 Closed 
HV-420 Closed 
HV-423 Closed 

Tower Chase 
HV-401 Closed 

9. Align/verify the following valve positions: 

a. Tower Chase 
HV-501 Turbine Steam Isol. 

b. Spray Water Heat Exchanger 

HV-450 SHHX Discharge 
HV-451 SWHX Bypass 

c. Deaerator/Desuperheater 

HV-410 FWH Return to DID 
HV-492 T-483 Isol. 
HV-494 T-483 Isol. 

FCV-483 D/D 1/ 4" Vent 
FCV-484 D/D 1" Vent 

Open 

Open 
Open 

Open 
Open 
Open 
Open 

Closed 

d. SGS - Coordinate positioning with SGS technician 

HV-488 SGS Feedwater Inlet Closed 
HV-491 T-481 Isol. Open 
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HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP 

STEP DESCRIPTION 

10. Confirm with the EMCON operator that he has set the 
following control devices in the listed positions 
per COP #1 Control Room pre-test check-list part VIII. 

Man. closed 
Auto open 
Auto closed 
Auto open (to bypass) 
Auto closed 

VERIFICATION 

FCV 411 
FCV 421 
FCV 431 
FCV 432 
FCV 471 
FY-472 
FCV 491 
D/D Htr N 
D/D Htr S 

Auto closed ( CMUP stroke pas iti oner) 
Auto closed 

C. Donut Roof 

Off not enabled 
Off not enabled 

11. Verify Wet Cooling Tower local disc. switch is on. 

12. Ensure there is level in the Cooling Water Head Tank 
LI-402. Keep air out of system by venting air from 
HV-478, 433, 438, and 442 on the glycol cooling towers. 
There after these same valves should be vented again 
after every two hours of operation. 

a. If there is no level, verify that C. ~I. has not 
drained into the C. W. Drain tank in the tower 
basement 50 1 level. 

b. If level is low, 

1. Close HV-421 and bleed expansion tank to O psi~. 

2. Start Glycol Booster Pump and add water until 
level is indicated on LI-402. 

3. Stop Glycol Booster Pump, close and lock HV-411. 

D. CMUP Room - Tower Level 80 1 

13. Complete the following to start the CMUP -
Condensate Make-up Pump: 

a. Open the suction and discharge valves HV-453 & HV-461. 

b. Adjust the accumulator stand pipe water level 
to mid-level or higher. 

c. Start the CMUP. 

-----

d. Advise the Emcon operator to activate the FY-472 
stroke positioner to maintain 15" D/D level (nominal) 
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HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP 

STEP DESCRIPTION 

14. Request the D/D level read-out from the Emcon operator. 
If the level is low, determine if a 'fast fill I is 
required and/or possible (D/D press below 30 psig). 

a. To conduct a 'fast fill I with the CFP: 

1. Turn off the CMUP. 

2. Close HV-453 in CMUP suction. 

3. Open HV-402. 

4. Close HV-448. 

b. To stop the 'fast fill I and resume routine 
make-up with the CMUP when D/D level is 
sufficient, as monitored by the Emcon operator, 
perform the 4 steps of part a in reverse. 

15. Verify the SWP local disc. switch is on (Ref. step 22). 

16. Verify HV-456 and HV-452 are open. 

F. T-G Area - Tower Level 80 1 

17. Determine from the Control Room what mode of FWP 
cooling is to be used. 

a. For Wet Cooling Tower supplemental cooling, 
complete the following steps to start the CTP/CTF: 

1. Verify HV-589 open. 

2. Verify CTDT is full. 

3. Verify CTP local disc. switch is on. 

4. Determine T-G mode of operation. 

5. Turn on CTP/CTF local starters. 

6. Turn off FWP interlock by pass toggle switch. 

7. Start CTP and CTF from T-G control location 
selected. Verify CTP starts acceptably. 

8. Locally verify flow thru FI-584. 

VERIFICATION 

b. For domestic water cooling alone, turn on FWP interlock 
by pass toggle switch. (Mounted on CTP local starter) -----

18. Verify FCV-501 and Turbine Throttle Valve are closed 
by inspection. 
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HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP 

STEP DESCRIPTION 

G. Tower Level 60 1 

19. Verify CWP local disc. switch is on. 

20. Verify HV-415 and HV-419 are open. 

21. Start CWP - Cooling Water Pump. 
Verify it starts acceptably. 

22. Start SWP - Spray Water Pump. (Ref. steps 15 & 16). 

23. Verify spray water flow at Emcon FT-482. 

24. Complete the following steps to start the FWP -
Feed Water Pump. 

a. Verify correct valve alignment for cooling 
water mode selected. If wet cooling tower is 
used, the domestic cooling will also be needed. 

1. Wet Coo 1 i ng Tower 

a. Open C.W. supply & return HV-577A & B. 

2. Domestic cooling water 

a. Open HV-517. 

b. Verify hand valves on backflow preventers 
are open, should always be open. 

c. Verify HV-518A and HV-518B are closed. 

d. Open HV-519. 

3. Domestic cooling water only 

a. Close HV-577A and B. 

b. Open HV-517, HV-518A and B, and HV-519. 

c. Verify hand valves on backflow preventers 
are open, should always be ooen. 

d. After cooling water has been valved in, 
verify flow through sight gages. 
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HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP 

STEP DESCRIPTION 

24. FWP start-up (cont'd) 

b. Conduct start-up. 

1. Verify HV-465 and HV-471 are open. 

2. Run oil charging pump (on FWP) for 
2 minutes - verify TI-493 is above 
170°F, oil is flowing and clean. 

3. Advise Emcon operator to place 
FCV-401 in Auto. with a SP. of 1250 
psi. 

NOTE 

The FWP has a two stage starter with 
approx. 10 sec. delay between stages. 

WARNING 

Do not stand in FWP room during starting. 
Advise Control Room immediately if press. 
does not build up after second stage start 
or if any unusual noise is heard. 

4. Start FWP from Control Room and 
monitor discharge pressure. Confirm 
pressure stabilizes around 1250 psig. 

5. Verify cooling water flow. 

a. Wet Cooling Tower - Flow thru FI-484. 

b. Domestic service water -
cooling water discharge from drain. 

~79 

VERIFICATION 



HOP #1 HRFS PRETEST CHECKLIST AND LOCAL START-UP 

STEP DESCRIPTION 

G. East Donut - Tower Level 100 1 

25. Verify ~tycol (CWP) flow thru Water Chemistry 
Table 1 stage sample coolers by 35 - 40 GPM 
at FS-481 in rear of Water Chemistry Table. 

26. Turn on the Dry Cooling Tower fans. 
List for repair any not operational. 

27. Verify D/D Heater feeder circuit breakers 
and local disc's are closed. 

28. Advise the Emcon operator that he may energize 
the D/D Heaters. If /when they are turned on, 
Advise him accordingly. 

29. Conduct an HRFS water chemistry analysis 
every Monday. Advise the Control Room of 
unacceptable water quality. 
Ref. HOP #6 Water Chemistry Analysis. 

30. As required, inject Hydrazine into the HRFS 
by locally turning on the Hydrazine Feed Pump. 
Advise the Control Room of HFP operation. 
(Normally to be on overnight, off during day) 

31. Advise the Control Room that the HRFS 
pretest checklist and local start-up is complete. 

HRFS IS OPERATIONAL 
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HOP #2 HRFS START-UP 

This Heat Rejection and Feedwater operating procedure 
shall be completed by the Emcon operator in conjunction 
with local start-up by the HRFS technician. 
FOLLOW THE HRFS TECHNICIANS DIRECTION. 

Test Date 
11/18/84 

STEP DESCRIPTION VERIFICATION 

1. Verify CFP is on by ZSHCFP on. 

2. Start CMUP when requested. Verify ZSHCMUP on. 

3. Set FY-472 CMUP stroke positioner in Auto SP 15". 

4. Advise technician of the D/D level LT-471. 
If level is significantly below requirements 
and pressure PT-432 is below 30 psig, 
Advise the technician to initiate a 'fast fill 1 

of the D/D by valving out the CMUP and using 
the CFP alone. Monitor D/D level - When 
adequate level is attained, advise the tech 
to terminate the 'fast fill I and resume 
normal CMUP operation. 

5. Advise technician of FWP cooling mode 
(Wet Cooling Tower or Domestic water) and 
T-G control mode desired (local/remote). 

n. If Wet Cooling Tower FWP cooling is to be used, 
Verify correct T-G TCPMS control mode selection 
(Off- local, On - remote) and 
Start CTP and CTF as directed. Verify ZSH's on. 

7. Start CWP as directed. 
Verify ZSH on and remote panel On light lit. 

8. Start SWP. Verify ZSH on and remote panel 
On light lit. Verify FT-482 flow indication 
(approx 150K#/hr) and advise technician. 

9. Verify FCV-432 Auto SP is 233 psi and open to 
Bypass SWHX cooling. 

10. Enable D/D Heaters by doing the following: 
a. Turn on EHl, and EK2 
b. Verify/Activate Hl, and H2 with a SP. of 

~Q0°F. 
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HOP #2 HRFS START-UP 

STEP DESCRIPTION 

11. Complete the following steps to start the FWP: 

A. Verify/Close FCV-411; (Erncon MAN.411 On. 
SP.411 Auto 0%). Verify at Net 90. 

B. Set FCV-401 to Manual 38% open. 

C. Verify with technician that cooling water is 
being supplied to the pump. 

D. Start FWP. Note the FWP has a two stage 
starter with approx. 10 sec. delay between 
stages (and remote panel light indication). 

CAUTION 

Verify FWP discharge pressure quickly 
builds, reaches, and stablizes near 1250 psig. 

E. Verify ZSHFWP on, remote panel On light lit, 
and PT-401 increasing to 1250 psig. 

F. Activate FCV-401 with a SP of 1250 psig. 

12. Turn on Dry Cooling Tower Fan groups 
CFl thru CF6. Verify ZSHCFl thru 6 are On. 

13. Confirm HRFS pretest checklist and local start-up 
is complete when so advised by the HRFS technician. 

14. Activate the following operational alarms: 

PT-401 LT-471 

15. Complete SGS Drum level make-up as required 
per COP #1 Control Room pretest checklist part VII. 

NOTE 

D/D Temp. should start to rise within 15 minutes. 
If the system temp. is not rising check FCV-432, 
and D/D heaters for proper operation. 
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HOP #3 HRFS SHUTDOWN 

STEP 

This Heat Rejection and Feedwater operating procedure 
shall be performed by the Emcon operator. Advise 
the HRFS technician of Pump/Fan/Heater Shut-off. 

DESCRIPTION 

1. Verify SGS Steam Drum is filled adequately to 
compensate for Diurnal Shutdown water losses. 
Ref. COP #1 Control Room pretest checklist 
part VII for procedure. 

NOTE 

Motor shutdown location should 
coincide with the startup location. 

2. Deactivate operational alarms: 

PT-401 L T-471 

3. Disable D/D Heaters by turning off EH!,& EH2. 
This turns the heaters off and the HRFS tech. 
verifies they 1 re off in his post test checklist. 

4. Verify FCV-432 is open to bypass SWHX. 

5. Turn off the FWP. Verify PT-401 pressure drops. 
Allow cooling water to continue for 30 minutes 
after FWP has been shut down. 

6. Turn off the SWP. Verify FT-482 flow drops. 

7. Turn off the CWP. 

8. Turn off the Dry Cooling Tower fans. 

9. Set FCV-471 Auto SP to 0% (close valve). 

10. Set CMUP stroke positioner FY-472 
Auto SP to 0% (closed). 

11. Turn off CMUP. 

12. If used for FWP cooling and EPGS pumps are not 
operating, Turn off CTP and CTF. Allow 30 min. 
after FWP has been shut down. 

13. Advise the HRFS technician to complete the 
HRFS post test checklist (HOP #4). 
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HOP #4 HRFS POST TEST CHECKLIST 

STEP 

This Heat Rejection and Feedwater operating procedure 
will be utilized to verify HRFS integrity following 
all tests that use the HRFS. This checklist shall be 
completed by the HRFS technician. *STRICTLY LOCAL. 

DESCRIPTION 

1. *Inspect HRFS for leaks or other abnormalities. 

2. *Turn on Hydrazine Feed Pump if needed. 

3. *Verify D/D Heater contactors are off. 

4. *Close D/D vent FCV-483. 

5. Verify/Turn off FWP, SWP, CWP. 

6. Verify/Turn off Dry Cooling Tower Fans. 

7. Verify/Turn off CMUP and accumulator air. 

8. If used for FWP cooling and EPGS pumps are off, 
Verify/Turn off CTP and CTF, 30 minutes after 
FWP has been shut down. 

9. *Turn off CFP and close the discharge valve. 

10. *Turn off the Tower Air Compressor only after 
obtaining clearance from Control Room. 
(It may still be in use for RS or Facility). 

11. Advise Control Room that HRFS post test 
is complete and HRFS secured. 

MOTE 

If the HRFS is to be shutdown for a period of time, 
the high pressure steam line should be drained and 
blenketed with nitrogen. Nitrogen can be piped in 

at the 140 foot level through HV-468. 
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Test Date 
HOP #5 HRFS COOLING LOOP SWITCHING PROCEDURES (OP 83-002) 10/03/84 

A. Glycol System Cooling 

STEP DESCRIPTION VERIFICATION 

1. 1500 GPM Cooling Loop to 1 MW Cooling Loop Switching Procedure 

CAUTION: Steps must be performed in the order they are 
writte~To do otherwise may result in serious 
damage to system components. 

a. Confirm that the 1500 GPM Cooling water pump is 
off and turn off disconnect in the sub-basement. 

b. Close HV-440 and HV-400 and lock out - located 
outside the east door to HRFS. 

c. With HRFS compressor switch in continuous run 
position, set pressure to 85 psig in expansion 
tank using ball valve HV-416 at top of tank. 
(Return compressor switch to off unless needed 
specifically for experiment.) 

d. Open HV-423 and HV-411 anbd HV-420 - located in 
the NW corner of HRFS. 

e. Open HV-401 located in east chase, level 100. 

f. Turn on disconnect to 1 MW pump in HRFS. 

The 1 MW Cooling loop is now ready for operation. To provide cooling for the Working Receiver loop: 

a. Request 1 MW pump be turned on from control room 
Confirm it is operational. 

b. Turn on cooling towers from HRFS. 

When cooling requirements are no longer needed, follow the procedure below: 

2. 1 MW Cooling Loop to 1500 GPM Cooling Loop Switching Procedure 

CAUTION: Again these steps must be performed in order! 

a. Request control room to turn off 1 MW Pump. Turn off 
disconnect and lock out. 

b. CLOSE HV-401 and lock out - located in east chase, 
level 100. 

c. CLOSE HV-411, HV-423, and HV-420 and lock out -
located in NW corner of HRFS. 
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HOP #5 HRFS COOLING LOOP SWITCHING PROCEDURES 

A. Glycol System Cooling (cont'd) 

STEP DESCRIPTION 

d. OPEN vents on cooling towers, HV-428, HV-433, 
HV-438, and bleed off air. 

e. OPEN HV-400 and HV-440 and lock out - located 
outside east door to HRFS. 

f. OPEN and bleed air through HV-412, HV-442, near 
spray water heat exchanger. 

g. Shut off cooling towers from HRFS. 

h. Turn on disconnect to 1500 GPM cooling water pump 
in sub-basement. 

VERIFICATION 

1500 GPM Cooling Loop is now ready to operate according to the HRFS 
operating procedures. 
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HOP #5 HRFS COOLING LOOP SWITCHING PROCEDURES 

B. FWP Cooing Water 

STEP DESCRIPTION 

1. Wet Cooling Tower 

a. 

b. 

C • 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

Close Cooling Tower service water valve. 

Close HV-517 and HV-518 on line to FWP Drain. 

Open cooling water supply and return HV-577A 
and HV-5778. 

Verify HV-589 is open (CTP suction valve). 

Verify Cooling Tower Drain Tank (CTDT) is full, 
open HV-590 and fill if needed. 

Turn on Cooling Tower fan disconnect switch, 
located on top of East donut. This step can be 
accomplished when checking LI-402. 

Determine Turbine-Generator mode of operation. 
Local (TCP) or remote (EMCON) and place selector 
accordingly. 

Turn on CTP/CTF Local Starter, located by the 
turbine, fan will need to be run to keep TI-588 
or TT-582 below 100°F. 

Start CTP/CTF, either from TCP or from the EMCON. 

Verify flow through FI-584. 

VERIFICATION 

The Wet Cooling Tower is running and ready to deliver cooling water to FWP 

NOTE 

Once FWP is operating, verify cooling water flow 
through FI-484 located at FWP. 

2. Domestic Cooling Water 

a. Close HV-577A and HV-577B. 

b. Open HV-517 and HV-518 on FWP drain line. 

c. Verify hand valves on backflow preventor are open, 
should always be open. 

Domestic cooling water is valved in and ready to supply cooling water to FWP 

NOTE 

Once FWP is operating, verify cooling water is being 
discharged to the drain. 
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HOP #6 HRFS WATER CHEMISTRY ANALYSIS 

Water chemistry analysis shall be performed at least once 
a day. 

STEP DESCRIPTION 

NOTE 

All HRFS water samples should be taken from the 
water chemistry table in the HRFS. Use the following 
sample lines: 

#3 - High Pressure Steam Line 
#4 - Effluent of Deaerator 
#5 - Feedwater Line to SGS 

A. Operation of Water Chemistry Table: 

1. Open the 10 sample inlet lines located in the back of 
the water chemistry table. 

2. Open the following sample lines located on the front 
panel of the water chemistry table: 

#3 - only for analysis of steam from SGS 
#4 - analysis of HRFS 
#5 - analysis of feedwater 

3. After samples are taken, close the 10 inlet valves. 

B. Sampling Operations After HRFS is in Operation: 

1. For determination of deaerator water quality, use 
sample 1 i ne #4. 

2. For feedwater quality, use sample line# 4 or #5. 

3. For steam quality, SGS must be providing steam to the 
deaerator. Use sample line #3. 

NOTE 

Results of the water chemistry analysis will be 
compaired to the Water Conditioning Table 
provided on the next page. Record all results 
in the HRFS water chemistry log. 

8-88 

Test Date 
10/03/84 

VERIFICATION 



HOP #6 HRFS WATER CHEMISTRY ANALYSIS 

Parameter 

pH 

Hydrazine 

Iron 

Conductivity 

Phosphate 

Dissolved Solids 

Silica 

Chloride 

Hardness 

WATER CONDITIONING TABLE 

SGS 

9.5 - 10.5 

100 -200 ppb 

Max 500 ppb 

Max 30 umho 

10 - 40 ppm 

Max 100 ppm(mg/1) 

( A) Max 200 ppb 

(.11.) Max 10 ppm 

Deaerator/Feedwater/Hotwell 

8.0 - 9.5 

200-300 ppb(.2-.3mg/l) 

Max 500 ppb 

Max 30 umho 

(B) Max 20 ppb 

(B) Max 2 mg/1 

(B) 0.0 mg/1 

(A) Test required only on Mondays or as the need would indicate. 

(B) These tests only need to be run when there is a problem with the 
demineralizers. 
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HOP #6 HRFS WATER CHEMISTRY ANALYSIS 

C. Chemical Analysis Procedure 

PH Analysis (Hach Portable Colorimeter+ Ph Electrode) 

1. Connect Ph electrode to colorimeter. 

2. Insert Ph card in colorimeter. 

3. Place electrode in Ph buffer and calibrate colorimeter to buffer 
Ph by pressing the Ph switch. Adjust the colorimeter to the buffer 
Ph of 7 by using the standardize control know. 

4. Insert Ph electrode in sample and read Ph value. 

5. Rinse Ph electrode with demin. water and store in its container. 

6. Keep probe in vial to protect electrode. 

Conductivity (Markson Conductivity Meter) 

1. Place conductivity cell into the water sample. 

2. Switch meter to read conductivity. 

3. Adjust scale to read between 1 and 10. Multiply reading by the 
factor scale. This is the conductivity reading. 

Iron (Hach Portable Colorimeter) 

1. Fill sample bottle with 25 ml of sample water. Add one-half vial 
of sulfur and let sit for a minimum of 5 minutes. 

2. Fill another sample bottle with 25 ml of demin. water. 

3. Insert ferrozine card in colorimeter and adjust dial to 550 NM. 

4. Calibrate meter by pressing colorimeter and adjusting to infinity 
mark with zero adjustment. 

5. Press off button. 

6. Insert demin. sample in colorimeter, rough side of sample bottles 
facing left and right. Close cover and press colorimeter and test 
button. Adjust zero reading using light control dial. 

7. Press off button. 

8. Insert water sample in colorimeter, press colorimeter and test 
button. The reading should be multiplied by 1000. This will be PPb. 

9. Clean out sample bottle with demin. water. 
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HOP #6 HRFS WATER CHEMISTRY ANALYSIS 

Hydrazine (Hach Portable Colorimeter) 

1. Fill sample bottle with 25 ml of demin. water. Add 1 ml of Hydrazine 
Reagent. 

2. Fill another sample bottle with 25 ml of the sample water. Add 1 ml 
of Hydrazine Reagent and ier sit for 12 to 20 minutes. 

3. Insert hydrazine card in colorimeter and adjust dial to 450 NM. 

4. With cover closed, push colorimeter button and adjust to infinity mark 
using the zero adjustment. 

5. Insert demin. water sample with rough sides facing left to right in 
colorimeter, enable colorimeter button, press test button and adjust 
zero reading using light control dial. 

6. Press off button. 

7. Insert sample water in colorimeter. Close lid, push colorimeter button 
and hold the test button. The reading should be multiplied by 1000. 
This will be PPb. 

8. Clean out sample bottle with demin. water. 

Phosphate (Hach Portable Colorimeter) 

1. Fill a sample bottle with 25 ml of sample water. 

2. Add 1 ml of Molydbate Reagent and mix. Then add 1 ml Amino Acid Reagent 
and mix. Allow to sit for 10 minutes. 

3. Insert the phosphate (Amino Acid Methol) card in colorimeter and adjust 
dial to 525 NM. 

4. Press the colorimeter switch and adjust the needle to infinity with the 
zero adjust control. 

5. Fill a second sample with 25 ml of sample water only and place in 
colorimeter. 

6. Close lid and push test button. Adjust the needle to zero with the 
light control. Turn off colorimeter. 

7. Place the prepared sample (Molydbate and Amino Acid added) into the 
colorimeter and hold down the test button. This value is PPm. 

8. Rinse both sample bottles with demin. water. 
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HOP# 6 HRFS WATER CHEMISTRY ANALYSIS 

Total Dissolved Solids (Chemtrix TDS-1) 

1. Fill sample reservoir on TDS-1 with sample water. 

2. Wait 10 to 15 seconds, then press 1000 PPM button. If there is no 
major movement, depress lower ppm buttons until value is read. 

3. Dump out sample water and rinse with demin. water. 

CAUTION 

Avoid getting meter wet as it is not waterproof 

Silica (0-3 PPM) (Hach Portable Colorimeter) 

1. Fill sample bottle with 25 ml of sample water. Add contents of one 
Molybdate Reagent Pillow (for Silica). Add contents of one Acid 
Reagent powder Pillow (for Silica). Let sample stand for 10 minutes. 

2. Add contents of one Citric Acid Pillow and mix. Allow to stand for 2 
minutes. Then add contents of one Amino Acid Reagent Pillow and mix. 
A blue color will appear if silica exists. Wait 5 minutes for color 
to fully develop. 

3. Insert the silica (Heteropoly Blue Method) meter scale into the 
colorimeter and adjust dial to 610 NM. 

4. Close lid on colorimeter. Press colorimeter switch and adjust needle 
to infinity using zero adjustment knob. Turn off colorimeter. 

5. Fill a sample bottle with 25 ml of sample water and place in colori
meter. Close the light shield and hold test switch and adjust needle 
to zero using light control knob. 

6. Place prepared sample in colorimeter. Close lid and press test button. 
Value read is to be multiplied by 1000. this is PPb. 

Chloride (Hach Digital Titrator) 

1. Select a .2243 silver nitrate cartridge and install on the end of the 
titrator by rotating the cartridge 1/4 turn. 

2. Remove vinyl cap from the end of the cartridge and insert red deliver 
tube into end of cartridge. Do not insert tube past inside end of 
cartridge. Make sure no burrs are on leading edge of tube. 

3. Turn the course delivery knob until several drops of solution flow from 
the delovery tube. Reset the digital counter to zero and wipe the tip. -----

4. Fill a erlenmeyer flask with SO ml of sample water. 
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HOP #6 HRFS WATER CHEMISTRY ANALYSIS 

Chloride cont'd 

5. Add contents of one chloride II mix. The color should be yellow. 

6. Titrate the sample while swirling the flask until the color changes to 
red-brown. 

7. Read the number of digits from the digital counter window. Divide the 
value by 10 to get PPM. 

8. Rinse the erlenmeyer flask with demin. water after use. 

B-93 



POP #1 EPGS PRETEST CHECKLIST 
I est Date 
11/19/84 

This electric Power generation operating procedure will be utilized 
to verify EPGS integrity prior to all tests that use the EPGS. 
This checklist shall be completed by the EPGS technician. 

STEP DESCRIPTION VERIFICATION 

NOTE 1. Be advised that these valve positions are 
verified correct in HRFS check-lists: 

HV-501 Main Steam Isolation (Open) 
HV-577A & B FWP Cooling Water (As Req'd) 
FCV-471 Condensate Return (Closed from EMCON) 

NOTE 2. Inspect for evidence of water and oil leaks 
or other abnormalities as you complete 
this checklist. (Verify none found in Step 34). 

A. Condenser Platform - 60 1 Level 

1. These valves remain closed. 

2. 

Check only if you suspect they have been opened. 
If CWP is on, bleed air from waterbox by venting. 

a. HV-593 Condenser inlet waterbox vent 
b. HV-594 Condenser inlet waterbox drain 
c. HV-597 Condenser blind waterbox drain 
d. HV-598 Condenser blind waterbox vent 

Verify these valves are open: 

a. HV-584 Hotwell outlet/CNP suction 
b. HV-581 CNP discharge 
c. HV-582 CNP discharge orifice recirculation 
d. HV-583 Condenser vacuum exhaust isolation 
e. HV-586 Turbine steam seal exhaust isolation 

3. Record hotwell level from sight glass LI-581, 
leave isolation HV-595 & 596 open. 

B. 60 1 Level 

4. Verify these valves are open: 

a. HV-578 
b. HV-588A 
c. HV-5888 

AEP seperator tank make-up 
AEP cooler cooling water supply 
AEP cooler cooling water return 

5. Verify AEP separator tank 1 evel is between 4 & 611 

at sight glass LI-583 (auto LV-581 M-U) 

6. Verify CNP and AEP local disconnect switches are 
closed. 
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POP #1 EPGS PRETEST CHECKLIST 

STEP DESCRIPTION VERIFICATION 

C. Control Area - 80 1 Level 

7. Verify EPGS UPS has 2 Green lights on. 

8. Turn on exciter cabinets vent fans with switch 
on side of VRP. Verify vent fan operation at 
VRP, rectifier cabinet, resistor cabinet, and 
at isolation transformer enclosure (L4 Bkr. 12). 

9. Verify generator breaker is racked in, charged, 
and open. 

10. Verify electrical power is (always) on: 

a. TCP - Timer display on (L4 bkr 9) 
b. GCP - Generator Breaker green light on (L4 bkr 15) 
c. Generator heater - Local starter on/TCP sw in Auto 
d. Oil heater - Local starter on/TCP sw in Auto 

11. Close TCP sw.'s for FCV-501, 511, 512, 541, & 551 
Place EOP selector switch in the 'HAND' position.-----

12. Determine where the EPGS will be operated from -
'local I at T-G or 'remote' at Emcon Console. 
Reposition mode select switch, if required, in 
the next step. 

13. Determine if CTP is operating for HRFS/FWP 
(TCP red light) 

a. CTP off - Position TCP mode select switch 
in the control morle determined in Step 12. 

Local Remote 

-c~r-P~o~f f--
b. CTP on - Verify TCP mode select sitch is 

positioned in agreement with Step 12. 
Correct switch position, if necessary, only 
with Emcon operator permission (to avoid 
FWP trip). 

14. Turn on all local starters except Exciter disc., 
8 total, and verify 5 TCP indicating lights on. 

15. Verify compressed air is available and controls 
functional by stroking FCV-521 from oper. mode 
cont'l location. Verify local air venting or 
valve motion and Emcon ZT-521 operation. Close 
FCV-521 and confi'rm after function check. 

16. Assure turbine oil temperature is above 60°F. 
Conduct POP #lA Part A - Turbine oil temp. ck., 
if necessary, to determine oil temperature 
and/or warm oil. 
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POP #1 EPGS PRETEST CHECKLIST 

STEP DESCRIPTION 

D. T-G Platform - 80 1 Level 

17. Verify HV-592 steam line drain valve is closed. 

18. Verify these valves are open: 

a. HV-575 
b. HV-576 
c. HV-587 
d. HV-521 

e. HV-574 

Steam line trap 
Steam seal {1/4 turn open) 
Generator cooling water supply 
Lube oil cooler oil diverting 
{open to cool.) 
Throttle Valve trap 

19. Verify OST mechanism is reset. 

VERIFICATION 

20. Verify Throttle Valve is reset closed by inspection -
noun-threaded rod showing on cylinder screw. 

21. Verify FCV-501 is closed by inspection. 

22. Verify EOP local disconnect switch is closed. 

23. Verify turbine oil reservoir level is 2 1/2 11
, 

+ 1/2 11
, above normal operating level mark at 

dipstick LI-582; or if EOP is on for oil heating, 
verify dipstick LI-582 normal operating level is 
maintained. 

24. Verify excitor bearing oil reservoir is full by 
removing wing-nut reservoir plug & inspecting. 

25. Verify duplex oil strainers are operational. 
Alternate strainer selection weekly. 

E. Tank Area - 80 1 Level 

26. Verify CTP local disconnect switch is closed. 

27. These valves remain closed. 
Check only if you suspect they have been opened. 

a. HV-580 
b. HV-590 
c. HV-591 
d. HV-599 

CNST drain 
CTDT make-up 
CTDT drain 
CNST make-up isolation 

28. Open these valves: 

a. HV-579 
b. HV-585 
c. HV-589 

Hotwe 11 make-up 
Hotwell dump 
CTP suction 
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POP #1 EPGS PRETEST CHECKLIST 

STEP DESCRIPTION VERIFICATION 

29. Verify CTDT is full by overflow when M-U water is 
added thru HV-590; or if CTP is on for HRFS/FWP, 
verify CTDT maintains normal operating level of 18 11 

between 16 and 20 11 at sight glass LI-585. 

30. Assure hotwell water quality is acceptable. 
Conduct (HRFS) water chemistry analysis as nec
essary to insure iron is less than 500 ppb. 
Record, if measured. Drain and refill hotwell 
if required to correct, Ref. POP #lA Parts B & C. 

31. Verify hotwell and CNST levels are correct. 
Conduct POP #lA Parts B & C, Hotwell and CNST 
level adjustment, if necessary, to correct. 

-pp ...... 6-.-I-ro_n_ 

a. Hotwell level 1211 (betw. 9 & 1411
) at condenser 

sight glass LI-581, initially recorded in 
Step 3. 

b. CNST level between 12 & 30 11 at tank sight 
glass LI-584. 

c. Verify agreement between TCP meter LT-511 
and LI-581 sight glass hotwell level. 

F. CMUP Room - 80 1 Level 

32. Verify FCV-471 is closed by inspection. 

33. Open HV-406 condensate return to HRFS. 

34. Verify no water or oil leaks or other 
abnormalities found. 

35. Advise control room that EPGS 
Pre-test checklist has been completed. 
(Turbine oil temperature & hotwell are okay). 

"EPGS PRE-TEST CHECKLIST COMPLETE" 
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POP #lA EPGS FLUID ADJUSTMENTS 

STEP DESCRIPTION 

A. Turbine Oil Temperature Check, as Required. 
Reference EPGS Pretest Checklist Step 16. 

1. Complete pretest checklist (Steps 10,14) 

2. Verify Turbine oil reservoir level is 2 1/211 + 1/2 11 

above normal operating level mark at dipstick LI-582 

3. Verify EOP local disconnect switch is on. 

4. Conduct the following operations from the control 
location selected at the TCP mode select switch (TCPMS). 

5. Start EOP. 

6. Verify PT-501 oil pressure increases above 6 psi. 

7. Wait 1 minute, then check TT-521 oil temperature. 
If desired, confirm locally at TI-586. 

8. Check is complete if TT-521 oil temperature is 
above 70°F. Turn off EOP. 

9. If TT-521 oil temperature is below 70°F, leave on 
EOP and oil heater until temperature increases 
above 70°F, then turn off EOP. 

NOTE 

Pre-test checks may be continued 
during oil heating. 

10. Note in remote Emcon control, the oil heater auto 
control may be overridden and the heater forced on, 
if desired, by enabling 'OH.ON'. 

11. Disable OH.ON and return heater control to auto 
after oil is warm. 
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POP #lA EPGS FLUID ADJUSTMENT 

STEP DESCRIPTION 

B. Hotwell Level Adjust, as Required 

1. Complete pretest checklist (Steps 1 - 30) 

2. Transfer record of hotwell level here from POP #1 
EPGS Pretest checklist Step 3. 

3. Verify remote Emcon EN.HLC auto hotwell level 
control is off. 

4. Make up Hotwel 1 if less than 911 

a. Attempt to determine cause of level loss (leaky 
pipes, improperly opened valves, shutdown). 
Correct as required. 

b. From TCP control location selected, open make-up 
FCV-512. 

c. Fi 11 ti 11 hotwell level sight glass LI-581 is 1211
• 

d. If CNST did not have enough water to complete fill, 
close FCV-512, conduct CNST make-up (POP #lA Part C), 
then resume fill. 

e. Close FCV-512. 

5. Dump Hotwell if above 1411
• 

a. Attempt to determine cause of level increase 
(improperly opened valves). Correct as required. 

b. Start CNP. 
c. Open FCV-511. 
d. Dump till hotwell level sight glass LT-581 is 12" 
e. Close FCV-511. 
f. Stop CNP. 

6. Alternate dump if above 1411 or to correct water quality 
(wastes condensate). Open CNP inlet strainer S-581 HV 
till LI-581 is 1211

, or if draining, Zero 11
• 

7. Verify agreement between LT-511 TCP meter and LI-581 
sight glass hotwell level. Record level as left. 
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POP #lA EPGS FLUID ADJUSTMENT 

STEP DESCRIPTION 

C. CNST Level Adjustment, as Required 

1. Verify CNST level is between 12 and 3011 at sight 
glass LI-584. 

2. Dump if above 3011 by draining through HV-580 into 
floor drain. The preferred dump is into the hotwell 
(POP #lA Part B, Step 4), but it is assumed here 
that the hotwell level is already properly adjusted. 

3. Fill if lower than 1211
• 

NOTE 

This fill procedure will deplete the CMUP 
stand pipe. If CMUP is operating, do not 
allow this to happen by reducing the stand 
pipe air overpressure, either by relief 
valve manual blow-off or regulator adjustment. 

a. Verify HRFS/Cycle Fill Pump is on. 
b. Open CNST M-U FCV-541 with TCP switch. 
c. Open M-U HV-599. 
d. When filled, close HV-599 and FCV-541. 
e. Readjust CMUP stand pipe level. 

NOTE 

Hydrazine can be added to the CNST as 
determined from a Water Quality Analysis 
by filling a beaker at the HRFS Hydrazine 
Feed Tank drain and pouring it into the 
CNST LS-541 flange opening. 
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POP #2A LOCAL EPGS START-UP 

STEP DESCRIPTION 

A. EPGS PUMP S/U 

1. Verify: 

0 

0 

0 

0 

Flashlight as available to check bearing oil flow. 
Synch sw. handle has been procured as required. 
POP #1 EPGS Pretest Checklist is complete. 
EPGS control is in local (Do not disrupt CNP oper.). 

2. Start CTP, if not already on. Verify on. 

3. Start CTF if ambient temp. is above freezing. Verify. 

4. Confirm LT-511 hotwell level is 12 11 (or between 9 & 14 11
). 

5. Open FCV-551 for CNP recirculation. 

6. Start CNP. Verify on, LT-511 hotwell level will drop 111
• 

Note EPS will lock this out upon prior SGS BCP shutdown. 
Advise the Emcon operator to reset EPS 3 and 2 to clear. 

7. Start AEP. Verify on, PT-502 condenser pressure should 
decrease to less than 15 11 Hg. 

8. Confirm oil cooling FCV-521 closed (Emcon ZT-521). 

9. Place EOP select. sw. in auto. To start EOP. Verify on. 
PT-501 oil bearing pressure should increase above 10 psi. 

10. Wait 1 minute, then verify TT-521 oil temperature 
is above 60°F. 

11. Reset Emerg. trip ETR (FCV-561) and verify PT-531 
Hydraulic oil pressure is above 50 psig. 

'EPGS PUMPS ON' 
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POP #2A LOCAL EPGS START-UP 

STEP DESCRIPTION 

B. T-G SET-UP 

1. Verify from Emcon operator that condenser 
cooling water temp. TE-486 is below 100°F. 

2. Verify SGS steam production from Emcon operator. 

a. PT-431 Steam pressure above 1000 psi 
b. TE-483 Steam temperature above 600°F and rising 

3. Verify from Emcon operator that SGS is in 
manual salt fl ow control ( 5 kl b/hr min. steam fl ow) 
and FCV-431 is controlling steam pressure. 

4. Advise the Emcon operator to transfer primary D/D 
level control from CMUP to CNP by activating FCV-471 
with a SP of 15" and resetting the SP of FY-472 to 14". 

5. Close CNP recirc. FCV-551. 

6. Verify EPGS turbine start-up readiness 

a. (sight windows) FI-501 & 502 brg. oil flow 
b. TT-521 oil temperature above 60°F 
c. PT-501 brg. oil press above 8 psig 
d. PT-502 condenser vacuum below 15" Hg. 
e. L T-5ll hotwell level at 12" (betw 9 & 1411

) 

f. PT-531 hydraulic oil press above 50 psig 

7. Drain steam pipe condensate by opening HV-592A & B 
until dry steam emerges. Reclose. Open Traps. 

8. Verify TT-583 turb. steam temp. is 575°F. 

9. Open FCV-501 to allow steam up to throttle valve. 

10. Verify PT-581 turb. steam press. increases above 850 PSI. 

11. Record time of day and wait 2 min. to warm pipe 
before starting turbine. 

12. Establish LT-5ll 1211 hotwell lvl. control betw. 9 & 14 11 

1. Continuously monitor LT-511 hotwell lvl. 

2. Dump if L T-5ll above 1411 by opening 
FCV-511 until level drops to 12". 

3. Make-up if L T-511 below 9" by opening 
FCV-512 until level rises to 11 11

• 

13. Establish FCV-521 120°F cool. oil temp. cont'l. 

1. Continuously monitor TT-521 oil temp. 

2. Adjust FCV-521 position to maintain 
TT-521 oil temp. at 120°F (betw. 110-130°) 
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POP #2A LOCAL EPGS START UP 

STEP DESCRIPTION 

WARNING 

Clear non-involved personnel 
away from the T-G for safety. 

CAUTION 

Trip Turbine if operation abnormal with ET - Emerg. Trip 

NOTES 

VER IF I CA TI ON 

1. Maintain coordination between T-G and Steam operations. 

2. Verify proper turbine operation as follows: 

a. Field monitor 

1. Turbine rolling 
2. No abnormal rubbing or noise (rod ck) 
3. No unusually excessive vibration 
4. FI-501 & 502 bearing oil flowing (sight windows) 

b. Instruments 

1. ST-582 generator speed below 1250 rpm 
2. · AZT-581 turbine vibration below 3G's 

(Emcon VIB.OVR override available, 5G trip) 
3. TT-501, 502, 507 (also TE-503, 505, 506 

at Emcon). Bearing oil temp. 's equalize 
within 20° of each other, within 50° 
of TT-521, and betw. 60 - 170°F limits. 

4. PT-502 cond'r vacuum below 15" Hg. 
5. PT-582 steam seal press. above PSI. 
6. TT-583 steam temperature above 7oo°F 
7. PT-581 steam pressure above 850 PSI 

(Steam press & temp may be lower for start-up, 
but must remain above acceptable superheat) 

c. Controls 

1. L T-511 hotwell 1 evel between 9 & 14" 
2. TT-521 cooling oil temp. between 60 & 130°F. 
3. EOP controlling hydraulic oil press. at 120 psi. 

(On at lo pressures, Off when shaft pump operating). 

3. Verify ET/OST Turbine trips as follows: 

a. PT-531 hydraulic oil press drops to 1 01 PSI (T.V. closed) 
b. PT-581 press drop (stop V. closed) 
c. ST-582 generator speed decreasing 
d. Turbine audibly slowing down 

4. Conduct the following 3 test trips to verify 
their functional operation & preheat the Turbine. 
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POP #2A LOCAL EPGS START-UP 

STEP DESCRIPTION 

C. T-G START-UP 

VERIFICATION 

O. Prewarm the Turbine after 2 min. pipe warming, by opening throttle 
valve manually until Turbine is just about ready to start rolling, 
has steam going thru it, but is not rolling. Wait 5 min. 

1. Start the 1st Turbine roll to half speed, after 5 minute 
turbine prewarming, by manually opening throttle valve 
until roll starts, then close slightly to roll-out very 
slowly and smoothly. Progressively and very slowly increase 
increase speed to 600 RPM. Verify proper Turbine 
operation (Note 2). 

2. Conduct test trip 1 - Lo speed MOST (Man. Overspeed Trip): 

a. Hit OST trip button on turbine 
b. Verify turbine tripped (Note 3) 
c. Reset OST mechanism 
d. Reset throttle valve closed TVM.CLS, ZT-581 0% open 
e. Reset EPS2.RST 
f. Verify trip reset by PT-531 hydraulic oil pressure 

above 50 psi 

3. Restart Turbine a 2nd time to half speed, if trip functioned 
properly and before turbine stops, by reopening FCV-501 and 
throttle valve until generator again slowly reaches 600 RPM. 
Reverify proper Turbine operation (Note 2). 

4 Conduct test trip 2 - Lo speed ET (Emerg. Trip): 

a. Actuate ET Emerg. Trip 
b. Verify Turbine tripped (Note 3) 
c. Reset ETR FCV-561 (ET off) 
d. Reset throttle valve closed TVM.CLS, ZT-581 0% open 
e. Reset EPS2.RST 
e. Verify trip reset by PT-531 hydraulic oil pressure 

above 50 psi 

5. Restart Turbine a 3rd time to full speed, if trip functioned 
properly and before turbine stops, by reopening FCV-501 and 
throttle valve until generator slowly reaches 1200 RPM. 
Locally guarantee ST-582 gen. speed does not exceed 
1200 rpm and that govern. control holds it at 1200 rpm. 
Reverify proper turb. operation (Note 2). Do not prolong 
full speed operation unless TT-521 above 100°F 

6. Conduct test trip 3 - Full speed trip. 
On alternate day start-ups, repeat either the MOST, 
the ET, or the EPS T-G trip (Control Room·PB). 

7. Restart Turbine a 4th time to full speed 
by reopening FCV-501 and throttle valve 100%. 
Locally guarantee ST-582 gen. speed holds at 1200 rpm. 
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POP #2A LOCAL EPGS START-UP 

STEP DESCRIPTION 

8. Reverify proper turbine operation (Note 2). 
Continue manually controlling LT-511 and FCV-521. 
Confirm CTF is on and EOP is off. 

CAUTION 

Do not continue full speed oper. unless TT-521 
oil temperature quickly increases above 110°F 
(within 5 minutes) 

9. Locally turn on Exciter Disc. Sw. to start 
Generator voltage build-up. 

10. Verify generator no-load operation: 

a. 460V at GCP meter or Emcon ET-581 
b. 1 01 A at GCP meter or Emcon IT-581 
c. Generator air temperature below 120°F 

(Local TI-580 or Emcon TE 508) 

CAUTION 

Synchronize the generator ASAP after achieving 
turbine full speed and generator voltage to 
minimize high turbine exhaust temperatures. 
TI-581 or TE-581 should be kept below 150°F. 

NOTES 

1. A control transfer from local to ·Emcon may be 
done before or after syuch. Coordinate with 
Emcon operator and verify he has completed his 
control transfer checklist. Transfer by switching 
TCP key sw from local To remote. 

2. During the turbine heat soak, SGS salt flow 
can be reduced to the minimum required to 
maintain 1100 psi steam (controlled by HRFS 
FCV-431) to conserve hot salt. 
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POP #2A LOCAL EPGS START-UP 

STEP DESCRIPTION 

D. GENERATOR SYNCHRONIZING/ LOCAL OR EMCON 

1. Verify that T-G operation is established and then continue 
to complete this synch. procedure ASAP. A control 
transfer from local to Emcon may be done at this point. 

NOTE 

Synchronizing control location coincides with 
turbine control location (i.e., Local - GCP or 
Remote - RGP) as determined by TCPMS. 

2. Advise the steam operator to prepare for Gen. Sync. by 
increasing SGS salt flow to 10 klbs/hr, (FCV-321 in flow 
control), and insuring that HRFS FCV-431 is in steam press. 
control. Verify that he has done so before proceeding. 

3. Verify gen. speed above 1150 rpm and adjust to rated speed 
of 1200 rpm and freq. of 60 HZ with the governor control sw. 

4. Adjust the generator sync voltage using the voltage control 
switch until the running volts equals incoming volts at 
approximately 120 v. + 2 V. 

5. Install the sync sw handle and place the sync sw in the ON 
position. Verify sync LT 1 s and synchroscope operation. 

6. Adjust the generator speed with the governor control switch 
until the pointer on the synchroscope slowly rotates in a 
clockwise (fast) direct. 

CAUTION 

The generator must be in sync prior to 
closing the generator circuit breaker. 

7. When the pointer is just before 12 0
1clock with the sync 

lights out, close the generator circuit breaker. 

8. Verify the generator C/B closes by red light on. 

9. Partially load the generator to about 25 KW by raising the 
turb. gov. setting with the governor control switch. 

10. Adjust the power factor between 1 and .8 lag with the 
voltage control switch ( 5 - 10 KVARS at VT-581). 

11. Turn off the sync switch, record tiMe and heat soak the 
Turbine for 15 minutes at this load. A control transfer 
from local to Emcon may be done at this point. 

12. Start conducting T-G hourly checks. 

CAUTION 

On-line generator breaker trips automatically 
initiate a turbine trio by FCV-501 closure. 
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POP #2 EPGS OPERATION 

STEP DESCRIPTION 

A. LOCAL START-UP COORDINATION 

Complete these items at the request of the local EPGS operator. 

est ate 
1/ 10/85 

VERIFICATION 

2n 1. Momentarily enable EPS3.RST and EPS2.RST if required. 

20 2. Verify Condenser C.W. temperature TE-486 is below 100°F. 

18 3. Transfer primary D/D level control from CMUP to CNP 

22 

21 

21 

21 

33 

by activating FCV-471 with a SP of 15" and resetting 
the SP of FY-472 to 14". 

4. Verify PT-431 above 1000 psi and TE-483 above 600°F. 

5. Place/confirm SGS in manual salt fl ow control ( 5 kl b/hr 
min. steam flow) with FCV-431 activated and MAN.321 on. 

B. EPGS CONTROL TRANSFER CHECKLIST 

Complete this checklist before transferring EPGS control from Local to Emcon 
(TCPMS 'OFF' to 'ON') after T-G operation is locally established (POP #2A). 
PCK may be used to auto align these, turning itself off when complete. 

1. 

2. 

3. 

4. 

5. 

Turn on FCV-501. 

Enable the auto. hotwell level control EN.HLC. 

Verify that 1 ube oil cooling FCV-521 is in auto S.P. 120°F. 

Turn on the following enable and control signals: 

CTP CTF CNP 
CTP.EN CTF .EN CNP.EN 

AEP 
AEP.EN 
EOP 
EOP .EN 

Enable EPGS operational alarms PAL. 

NOTE 

Control transfer may be completed before or after 
synchronizing. Follow POP #2A guidelines to synch. 

6. Coordinate transfer with EPGS technician, accomplished by 
him switching TCP key switch from local to remote. 
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POP #2 EPGS OPERATION 

STEP DESCRIPTION 

C. STEAM CONTROL TRANSFER 

24 1. Transfer SGS steam control from manual salt flow to 

24 2. 

boiler following mode. 

a. Assure steam flow FT-311 is 5 klb/hr or more with 
FCV-321 in manual (SGS in manual flow control, 
FCV-431 is controlling steam line pressure). 

b. Load turbine generator to 50-100 KW, 10-20 KVARS. 

c. Verify FCV-321 is cascaded at Net 90 in preparation 
for it to assume control. 

d. Turn off MAN.321. This puts FCV-321 in auto, 
controlling steam pressure at 1100 psi. (SGS in 
boiler following mode). Note FCV-431 is also 
in auto SP 1080 psi at this time. 

e. Once FCV-321 has stabilized, (ZT-321 doesn't 
fluctuate too much), immediately continue on. 
(Otherwise deactivate FCV-431 & manually control.) 

Prepare for Gen. Loading by completing the following to 
actuate GSTAT (Gen. status). GSTAT is only used when 
the T-G is on-line. Its function is to shift FCV-431 
case. control from steam line pressure PT-431 to 
D/D press. PT-432. D/D overpress. is lir.iited by FCV-432. 

a. Verify PT-432 is in auto SP 225 psi. 
When PT-432 goes above 225 psi, turn on GSTAT. 

b. Continue to monitor FCV-321, FCV-431, FCV-432 to 
ensure GSTAT is functioning properly. 

D. GENERATOR LOADING 
CAUTION 

Coard. gen. load changes with the steam 
system and do not increase gen load faster 
than 75 kw/min. SGS load followinq cannot 
exceed a steam flow ramp rate of 10%/min. 

1. Determine & adjust generator load to required load 
conditions using the gov. and volt. control switches. 

CAUTION 
Do not exceed rated load conditions of 

750 KW at 0.8 P.F. lag (between 0.8 & 1.0 lag) 

2. Monitor the attached list of T-G operating parameters. 
Verify the local T-G hourly checklist is being completed. 

1 ELECTRIC POWER PRODUCTION" 
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POP #2 EPGS OPERATION 

Monitor these parameters intermittantly during T-G operation from Emcon: 

GROUP 

23 

22 

23 

22 

ca 11 -up 

22 

22 
21 

cal 1-up 

PARAMETER 

JT-581 
VT-581 

TT-501 
TT-502 
TE-503 
TE-505 
TE-506 
TT-507 

TT-510 
TT-511 
TT-512 
TT-513 
TT-514 
TT-515 

PT-581 
TT-583 

TT-509 

PT-502 

LT-511 
FCV-521 

TE-581 

DESCRIPTION 

KW generation 
KVAR generation 

Brg. oil temps 

Gen. stator temps 

Steam pressure 
Steam temp. 

Gen. air temp 

Condenser vacuum 

Hotwell level 
Oil temp. control 

Turb. exh. temp 

B-112 

VALUE PARTICULARLY 

0 - 750 KW Watch for creep 
10 - 20 KVAR Adjust with load 

110 - 160 °F Establish stability 

150 - 200 °F Establish stability 

above 750 psi Trip parameter 
above 750 °F Trip parameter 

below 110 °F Trip parameter 

below 15 11 Hg. Affects KW generation 

9 - 14 11 Controls check 
120 °F Controls check 

130 -150 °F Minimize overtemp. 



POP #3 EPGS SHUTDOWN 

STEP DESCRIPTION 

A. T-G Manual Emerg. trip 

1. 

NOTE 

Initiate emerg shutdown only if necessary, 
but do not hesitate if emerg. conditions exist. 
Advise all operators of actions ASAP. 
If oossi bl e, try to reduce generator load 
before trip with governor control switch. 

Open generator breaker with breaker CS 
or Actuate ET 

Test Date 
1/ 10/85 

VERIFICATION 

or Actuate EPS T-G trip button from control room. 
TO"perate all 3 for safety) C.S. ET. EPSTGT 

CAUTION 

Stay clear of T-G/generator breaker for safety. 
Expect HRFS & SGS safety relief valves to open. 
SGS salt flow will stop and HRFS will atteMpt 
to desuperheat steaM. 

2. Verify trip; turbine speed decreasing, gen. breaker open. 

3. When safe and orderly, proceed with manual shutdown 
Step 6. 

B. T-G Normal Shutdown 

1. Establish communications with Emcon operator to coordinate 
generator load shedding with steam reduction operations. 

2. Reduce generator load by lowering governor contol switch 
and voltaoe control switch. Do not reduce load faster 
than 75 kw/min. (Do not exceed 
an SGS steam flow reduction rate of 10%/min.) 
A control transfer may be done here. 

MOTE 

Ooening the gen. bkr CS automatically 
initiates a turb. trip by FCV-501 closure. 

3. Shutdown the T-G by opening the generator breaker with the 
breaker control switch as generator load is reduced to zero 
with the governor control switch. 

4. Verify generator breaker open by green light on. 
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POP #3 EPGS SHUTDOWN 

STEP DESCRIPTION 

5. Verify turbine trip by FCV-501 closure (Emcon ZSL501 
on), turbine steam press PT-581 decrease to zero and 
generator speed ST-582 decreasing. Manually close 
FCV-501 control switches also. 

6. Verify T-G speed ST-582 decreases to zero. 

7. Verify throttle valve reset closed by ZT-581 0% open. 

18 8. 

9. 

Emcon operator deactivate FCV-471 and change 
FY-472 SP to 15" 

Record time of day to allow 20 min. turbine/condensor 
vapor extraction before AEP shutdown (Step 16). 
As req'd, continue with shutdown up to that step. 

10. Emcon operator turn off GSTAT and deactivate alarms 
(PAL off). A control tr~nsfer may be done at this point. 

'T-G SHUTDOWN' 
C. EPGS Shutdown 

11. If operating locally, adjust LT-511 hotwell level to 12", 
then close TCP switches for FCV-501, 511, 512, 541, & 551. 

12. Turn off CNP. 

13. Insure 20 min. have'elapsed after T-G shutdown (Step 10) 
before proceeding. 

14. Close cooling oil temp control FCV-521. 

15. Place sel. sw. in hand and turn off EOP. 

16. Turn off AEP. 

17. Turn off CTF. 

18. Turn off CTP, unless still required for HRFS/FWP. 

19. Complete the EPGS post test check-list. 
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POP #4 EPGS POST-TEST CHECKLIST 
lest Date 
1/10/85 

This electric Power generation operating procedure will be utilized 
to verify EPGS integrity following all tests that use the EPGS. 
This checklist shall be completed by the EPGS technician. 

STEP DESCRIPTION 

1. If used, remove the GCP synchronizing switch handle 
and return it to the MSEE key box. 

2. Turn off local starters. Do not turn off CTP if being 
used for HRFS/FWP. 

a. CTF 
b. CTP 
c. AEP 
d. EOP 
e. CNP 
f. Exciter Disconnect 
g. Throttle Valve Disconnect 

3. Verify oil heater and generator heater local starters are 
on, TCP switches are in auto, and Emcon 'OH.ON' is off. 

4. Turn off Exciter cabinet vent fans. 

5. Verify EPGS UPS has 2 green lights on. 

6. Record, then Reset any trip functions. 

7. Verify throttle valve is reset closed by inspection. 
No unthreaded rod showing on cylinder screw. 

8. Verify FCV-501 is closed by inspection. 

9. Close these valves: 

a. HV-579 
b. HV-585 
c. HV-406 

Hotwel 1 111ake-up 
Hotwe 11 dump 
Condensate to HRFS 

Tanks at 80' Level 
Tank at 80' Level 
CMUP roo111 at 80' 

10. Drain hotwell through CNP S-581 HV if extended shutdown 
planned (longer than 1 week). 

11. Verify no evidence of leaks or other abnormalities found. 

12. Notify control room that the EPGS post-test has been 
completed. (EPGS is secured), length of time on the 
grid, and KWH's generated torlay. 
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VII. EPGS TRIP CHECK PROCEDURES 

The Turbine must not be kept in service unless it is 
oositively known that the entire trip system is in working 
order. Trio checks should be conducted every 3 months. 

A. MGBT - Man. gen. bkr. trip. - Static check. Updated 4/24/84 

As the normal T-G shutdown method, this trip will normally be verified 
during operation. It is included here to establish familiarity with 
the normal shutdown method and/or all ow verification of its opera ti on 
because of doubt or inooeration. 

STEP DESCRIPTION 

WARNING 

Verify no steam is present. Do not attempt to 
close gen. ckt. bkr. without racking it into 
the test position. 

(Set-up) 

1. Locallv rack generator breaker into test position. 

2. Reset all circuit breaker trips - EPS, ET. 

3. Locally close HV-501. 

4. Open FCV-501. 

5. Open turbine throttle valve. 

6. Install synchronized switch handle & turn on ss. 

7. Close generator breaker with C.S., verify closed. 

(Trip Test) 

8. Open generator breaker with c.s., verify breaker open. 

9. Verify FCV-501 closes (32X relay energized). 

10. Verify turbine throttle valve is driven closed, 
ZT-581 0% open. 

11. Verify FCV-501 reopens ( 32X rel av de-energizes 
when turbine throttle valve reset closed). 

12. Return system to normal shutdown condition. 
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EPGS TRIP CHECK PROCEDURES 

B. EPST - Equipment Protection System Trips - Static Check Updaterl 4/24/84 

Each of these trips close 1) FCV-501 and 2) Gen ckt. bkr. They are 
simulated by placing the EPS cab. 2 & 3 key switch in test and selectively 
testing each trip by push buttons on the front of EPS 2 or 3. The circuit 
breaker & valve need only be test tripped once and thereafter only confirm 
the EPS/CBT & 501 relays in the back of TCP energize. 

STEP DESCRIPTION 

WARNING 

Verify no steam is present. Do not attempt to 
close gen ckt. bkr. without racking it into the 
test position. 

(Set-Up) 

1. Locally place EPS cab. 2 & 3 in test. 

2. Locally rack generator breaker into test position. 

3. Reset all circuit breaker trips - EPS, ET. 

4. Locally close HV-501. 

5. Open FCV-501. 

6. Install synchronizerl switch handle & turn on SS. 

7. Close generator breaker with CS, verify closed. 

(Trip Test) 

8. Selectively test each trip in the chart following 
(setpoint provided for reference only) by pushing 
its test button at EPS 2 or 3; or alternatively, 
by actuating the top initiating device. 

9. Verify FCV-501 closes. 

10. Verify generator breaker opens. 

11. Verify Emcon "TR' trip alarm operation. 

12. Reset EPS 2 or 3. 

13. Reclose FCV-501. 

14. Repeat test for each trip in chart. 

15. When complete, return system to normal shutdown 
conrlition including placing EPS 2 & 3 key switch 
back in operating position. 
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EPGS TRIP CHECK PROCEDURES 

C. OST - Overspeed Trio - Operating Check Updated 4/24/84 

When conducting this test, it is important that every orecaution be taken to 
prevent the speed of the turbine from exceeding the correct tripping limitations. 
The turbine should be brought momentarily to tripping speed (19,187 turbine rpm, 
1320 generator rpm) and no higher. 

The attached procedure to be used is from the G.E. T-G Manual, page 36 and 
figure 27. 

lest Date 

Verification 

D. BPT - BackPressure Trip Updated 4/24/84 
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750-KW. TURBINE-GENERATOR SET 

Operate the emergency trip by pressing on the 
·lp button, seeing that the throttle-valve tripping 

<Jevice unlatches, and that the valve closes. \Vhen 
:1e above safety measure has been taken, to insure 

the set against damage through uncontrolled speed
ing, continue the test in the following manner: 

1. Cor.nect an accurate indicating tachometer to 
the generator end of the sh::ut. Have a man at the 
t :ichometer in direct communication with the man 
located at the throttle valve. 

2. At the synchronizing device (Fig. 27), depress 
the pin ( 19) on the high-speed stop ( ~) and turn the 
handwheel (1) as far as it will go in the speed-in
creasing direction. 

3. Start the turbine, and immediately after the 
rotor begins to turn, trip the emergency mechanism 
by pressing the trip button. U the throttle valve 
does not close promptly, investigate and correct the 
trouble before proceeding with the test. If the throttle 
valve does close promptly, turn the throttle hand
wheel to the closed position, reset the tripping mecha
nism, and then proceed with the test. 

4. Open the throttle valve just enough to bring 
the turbine slowly up to tripping speed (19,187 rpm 
turbine speed or 1320 rpm generator speed). Do 
-•ot accelerate or run above the tripping speed. -· 5. Take careful readings of the tachometer to 

etermine the speed at which the emergency gov
ernor operates. 

6. Be sure that the tripping mech::mism closes 
,he throttle valve when the emergency governor 
,,perates. 

7. In c::i.se the emergency governor does not trip 
Jt the proper speed, m:ike no adjustment to any part 
of the mechanism until the trouble has been located. 

8. Always trip the emergency governor at least 
three times after setting the governor to be certain 
that the speed readings have been taken correctly 
.,nd also that all parts are in proper working order. 

9. Depress the pin(19, Fig. 27) to clear the pro
-;-,ct ion on the bottom of the fulcrum ( 4) ·and turn the 

GEl-30015 

handwheel (1) in the speed-decreasing direction until 
the fulcrum is again within the normal operating 
range. 

10. Do not keep the turbine in service unless it is 
known that the emergency devices are accurately 
adjusted and are in operative condition. 

ADJUSTMENT OF TRIPPING SPEED 

The tripping speed is tested at the factory and 
should not be changed unless it ls absolutely neces
sary. The correct speed is ten per cent above nor
mal, corresponding to a turbine speed of about 19,187 
rpm and a generator speed of aJ?out 1320 rpm. The 
plunger is contained in a transverse opening In the 
body (1, Fig. 29) th:i.t contalcs all parts of the emer
gency governor. These parts are held in position 
by the plug (6) which in combination with shim spacer 
(3) fixes the position of the plunger at speeds below 
the tripping speed. The speed at which the plunger 
trips the trigger ls determined by the thickness of 
spacers. Check the tripping speed three times or 
more. Then restake the bush1ng to the body. 

Take careful readings on a reliable tachometer 
for measuring the speed of the turbine when adjust
ment of the emergency governor ls being made. 

ADJUSTMENT OF TRIGGER 
CLEARANCE 

The clearance between the emergency governor 
plunger and the trigger (26, Fig. 30) when the tur
bine is at rest and the trigger ls latched in position 
ls 1/64 inch to 1/32 inch. To measure this clear:uice, 
remove the access cover from the outboard end oi 
the turbine. 

JOURNAL BEARINGS 

Bearing-lining halves are not interch1n;;eable 
with those of other bearings. When ordering renewal 
.parts, both the top and bottom halves of a bearing 
lining must be obtained. The turbine bearir.g is the 

thin liner type which normally cannot be rebabbitted. 
Spare should be used in case of replacement. 

SECTION 2 

Maintenance of Gear 

DISASSEMBLY 
..ipper-hclf Gear Casing 

1. Remove the turbine valve gear levers {10 and 
31, fig. 21), lever (1, Fig. 25) and bushing (3, Fig. 25). 

36 

2. Remove alt thermometers from the upper-hal! 
ca.sing • 

3. Remove the thrust bearing cover (6, Fig~ 33) 
and disassemble the thrust bearing by removing the 
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VIII. T-G TRIP LIST 

A. Definitions 

Updated 4/17/84 

1. Turbine Trip - Immediate turbine steam shutoff - manual or auto. 

2. Turbine Shut-Down - Gradual turbine steam shutoff - manual. 

3. Generator Trip - Generator Circuit Breaker opened - manual or auto. 

B. Steam reactions to trips 

1. Anticipated Steam control maintained manually or auto. 

2. Upset - Reliance on auto steam control - SGS salt flow will 
stop and HRFS will attempt to desuperheat steam. 
Probable HRFS & SGS safety valve lifting if upset 
is uncontrolled. 

C~ Trip Interlocks 

1. A generator breaker trip always initiates a turbine SVC trip 
(auxilliary relay 32x closes FCV-501) and an EPST TR-586 (32x). 

2. A generator breaker trip always initiates a turbine T.V. reset 
(auxilliary relay 32x resets T.V. closed) w/ZT-581 '0'% open. 

3. A turbine T.V. reset and an EPS 2 & 3 reset will reopen FCV-501 
unless manually closed (or tripped). 

D. All auto trips should be carefully reviewed - determine the cause of 
the trip and correct the problem before resuming operations. 
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EPGS FAIL-SAFE FOLLOW-THROUGH GUIDELINES Updated 4/24/84 

These guidelines present items of concern to Fail-Safe the EPGS upon a major 
component failure, after a trip that did not function, or to back-up an auto 
trip. Intimate familiarity with these guidelines is mandatory before EPGS oper
ation to insure safe operation, both from a personnel and equipment standpoint. 

Ref._FMEA Failure Modes and Effects Analysis 
Ref. GSOP #9 Manual Emergency Shutdown Procedure 
Ref. EPGS T-G Trip List 

Point 1. Three i terns are of major concern to Fai 1-Safe the EPGS and MSEE 
o~erating systems: 

a. Steam over-pressurization 
b. Turbine trip 
c. Generator trip 

Point 2. Steam system reactions to turbine trips: 

a. Over-pressurization 
b. ·Possible HRFS/D-D & SGS/Steam drum safety valve lifting 
c. Desuperheating by HRFS/FCV-431 switch-over to steam control 

to dump steam to D/D 
d. FCV-432 D/D heat dump through SWHX & dry cooling tower 

Point 3. Turbine tripping is redundant-designed and may be fully utilized 
with these four trips: 

a. 
b. 
c. 
d. 

Actuate ET emergency trip FCV-561 
Open generator breaker with breaker C.S. 
Actuate EPS T-G trip button from control room 
Manually close throttle valve with hand wheel 

Point 4. Turbine-generator trio verification: 

a. ST-5R2 speed decreasing 

(oil trip) 
(electric Trip) 
(EPS back-uo) 
(r,anual) 

b. PT-532 hydraulic oil pressure decreasing (T.V. trip) 
c. PT-581 steam pressure drops to zero (FCV-501 trip) 
d. Generator breaker open - green light on 

MOTE 

EOP opera ti on is not mandatory upon a turbine trip 
since the shaft driven oil pump provides adequate 
oil flow for turbine coast down. 

Point 5. Generator trips are redundant-designed with turbine trips. 
Be aware that: 

a. EPGS UPS provides emergency back-up C/B trip power 
b. Exciter voltage shutdown local disconnect switch 

shuts down all of the generator electrical power. 

B-128 



ADDENDUM C 

TEST DATA 

This addendum contains representative test data for approximately four 
hours of afternoon system operation. The time listed is DST and the receiver 
data can be assumed symmetrical about 13:00 DST. 

Cl 



DAY 263 1984 DATA.7:00-17:90 

Tl~ TEl01 TEl02 FTl01 FDl0t FCV10l FCV·l02 TE103 TE104 TE105 TE106 
DAY:UR:MI :SE DEG F DEG F 100 LB/H K/LllS PEllCENT PEllCENT DEG I'' DEG 1'' DEG F DEC F 

263: 12:56: 13 575 1021 734 74 55 55 579 OU6 613 508 
263 : 1 2 : 57 : 13 574 993 609 63 64 64 580 585 613 570 
263 : 12 : 68: 13 574 991 516 53 71 71 5U0 007 609 579 
263: l 2: 59: l 2 574 998 609 61 66 66 579 584 606 606 
263: 13: 0: 12 574 997 625 61 66 66 579 507 600 620 
263: 13: l: 13 573 997 563 56 68 68 579 588 609 616 
263 : 13 : 2 : I 3 573 1004 578 57 67 66 579 590 611 615 
263: 13: 3: 14 573 1001 531 52 68 68 580 591 614 612 
263:13: 4:13 573 997 500 50 70 70 580 592 613 610 
263: I 3: 0: I 3 575 997 560 51 70 70 580 593 613 609 
263 : 13 : 6 : 13 574 1000 516 51 70 70 580 591 613 609 
263 : 13 : 7 : I 2 575 997 516 51 69 69 581 593 6U 610 
263 : 13 : 8 : 13 574 1000 484 49 70 70 580 593 614 606 
263 : 1 3 : 9 : 1 3 575 999 484 49 72 72 581 589 613 604 
263 : 1 3 : 1 0 : I 3 574 998 453 45 75 75 581 591 613 099 
263 : 13 : 1 1 : I 2 575 1013 547 52 70 70 581 590 616 569 
263 : I 3 : 12 : 1 3 574 1017 625 62 65 65 580 585 611 583 
263 : 13 : I 3 : 1 3 575 1000 906 85 42 42 577 583 602 594 
263 : I 3 : I 4 : I 3 575 971 891 88 40 40 577 582 605 581 
263 : I 3 : I 5 : I 3 574 944 563 54 68 68 580 588 614 603 
263: 13 : 1 6 : I 3 574 970 531 53 68 68 580 589 612 617 
263 : 13 : 1 7 : 13 574 973 500 52 70 70 000 500 612 614 
263: 13: 18: 13 575 968 500 53 70 70 501 593 612 616 
263 : 1 3 : 1 9 : 13 575 968 500 52 72 72 080 591 612 619 
263: 13:20: 13 574 984 578 61 69 69 500 590 608 614 

( 

8 263 : 13 : 21 : 13 574 990 688 67 62 62 579 590 611 614 
263 : 13 : 22 : 12 574 993 641 64 63 63 581 593 615 614 
263 : 13 : 23 : 12 574 1001 656 64 60 60 581 593 616 616 
263 : 13 : 24 : 13 573 1002 656 64 62 62 500 509 616 610 
263:13:25:13 574 999 641 64 62 62 501 593 617 611 
263 : l 3 : 26 : 13 573 997 641 63 62 62 580 593 616 618 
263: 13:27: 13 573 999 609 60 65 65 501 589 616 608 
263: 13:28: 13 573 1000 641 64 63 63 500 580 614 614 
263: 13:29: 13 573 997 672 67 62 62 579 590 613 611 
263: 13: 30: 13 572 999 656 64 63 63 579 590 613 615 
263: 13:31: 12 573 996 469 50 7:; 75 081 593 618 540 
263: 13:32: 13 574 1005 578 60 68 6U 581 589 614 562 
263: 13:33: 13 573 1002 672 67 64 64 579 586 611 535 
263: 13:34: 12 574 1003 680 67 63 63 580 584 612 521 
263: 13:35: 13 573 9'H 672 66 61 61 579 588 611 593 
263 : 1 3 : 36 : 13 573 995 656 64 61 61 580 589 617 583 
263: 13:37: 13 57:J 1001 608 68 60 60 580 589 615 612 
26:J : 1 a : au: 1 a 573 997 625 62 63 63 581 591 617 612 
263: 13:39: 13 073 999 625 63 63 63 580 590 616 618 
263 : 13 : 40 : 13 573 1003 656 64 62 62 580 591 615 617 
263: 13:41: 13 573 1004 672 65 63 64 580 589 615 605 
263: 13 : 42: I 3 573 1009 625 63 64 64 580 592 615 612 
263: 13: 43: 13 573 1008 641 63 62 62 581 594 618 610 
263: 13:44: 13 572 1009 641 64 62 62 580 593 (,17 615 
263: 13: 45: I 3 573 1011 641 62 61 61 580 592 617 609 
263: 13: 46: I 2 573 1010 625 63 63 63 580 592 617 614 
263: I 3: 47: 13 574 1007 609 60 65 65 580 591 617 613 
263 : I 3 : 48 : I 3 573 1010 609 61 65 65 581 593 617 613 
26:l: 13 : 49: 13 574 1009 594 60 (,5 (,5 581 593 618 612 
263: 13:50: 12 574 1013 625 (,2 (j3 63 581 593 617 606 
263: 13:51: 12 573 1010 t,5t, 63 62 62 580 591 617 610 



DAY 263 1984 DATA.7:00-17:90 

TIME TEl01 TEl02 IT101 FD101 FCV10l FCV102 TEl03 TE104 TE105 TE106 
DAY :Wt:MI :SE DEG 1'' DEG 1'' 190 LB/H IC/LBS PERCEIIT PERCENT DEG F DEG F DF.G F DEG F 

263: 13:52:'13 573 1010 609 60 6li 65 580 590 6l7 611 
263 : I 3 : 53 : I 3 573 1015 641 62 63 63 581 593 617 607 
263: 13:54: 13 573 1016 609 60 64 64 581 590 618 608 
263: 13:55: 12 573 1012 609 60 65 65 581 588 619 576 
263: 13:56: 12 574 1016 625 61 66 66 581 593 616 605 
263: I 3: 57: I 3 573 1014 609 60 66 66 581 593 617 609 
263: 13:58: 13 573 1021 625 61 6:i 65 580 591 616 60U 
263: 13: 59: I 3 574 1017 625 61 63 63 581 594 620 606 
263: 14: 0: 13 574 1015 563 57 67 67 582 593 621 60U 
263: 14: 1: 13 573 1014 547 56 70 69 5U1 590 620 603 
263:14: 2:12 573 1018 563 57 69 69 5Ul 591 616 608 
263: 14: 3: 13 573 1015 609 60 6'l 6U 580 688 616 608 
263: 14: 4: 12 573 1020 594 60 68 68 681 687 616 608 
263: 14: 5: 13 573 1022 578 67 66 66 582 588 621 543 
263: 14: 6: 12 573 1024 609 61 64 64 581 587 621 522 
263: 14: 7: 13 574 1029 656 64 60 60 582 587 624 472 
263:14: 8:12 573 1021 609 61 65 65 582 589 621 507 
263: 14: 9: 13 573 1008 500 52 70 70 583 594 625 512 
263: 14: 10: 14 573 1018 656 64 62 62 581 592 617 593 
263: 14: 11 : 12 673 1010 609 61 63 63 582 590 628 526 
263: 14: 12: 13 574 1021 578 60 66 66 581 589 620 605 
263 : 14 : 1 :J : 12 575 1013 625 61 64 64 582 593 625 603 
263: 14: 14: 13 575 1032 625 59 64 61 584 589 632 477 
263: 14: 15: 12 575 1032 719 66 59 58 582 588 621 513 
263: 14: 16: I 3 573 1012 641 61 62 62 582 589 625 483 
263 : 14: 17 : 13 575 1014 563 58 68 67 582 588 623 489 

~263:14:18:12 574 1017 516 56 70 70 582 589 619 553 
263 : 14 : 1 9 : 13 574 1007 516 52 70 70 583 594 622 605 
263: 14:20: 13 574 1009 469 50 73 73 583 591 620 607 
263: 14:21: 12 573 1015 531 53 71 71 581 508 619 57U 
263 : 14 : 22 : 12 573 1021 500 52 70 70 502 592 621 6U3 
263 : 14 : 23 : 12 573 1012 531 54 69 69 5U3 593 621 611 
263: 14:24: 12 573 1016 578 56 67 67 582 595 625 693 
263: I 4: 2G: 13 573 1024 563 56 60 60 582 594 62a 662 
263: 14:26: 13 573 1015 578 57 60 69 581 592 618 608 
263: 14: 27: 13 573 1018 609 57 66 66 582 591 625 540 
263: 14:28: 13 573 1028 641 61 65 65 581 5'>0 618 575 
263: 14:29: 13 573 1014 672 64 61 61 501 591 621 600 
263:14:30:12 573 1017 625 60 66 66 5U0 592 618 618 
263:14:31:12 575 1015 500 49 72 72 503 596 624 564 
263 : 14 : 32 : 12 573 1018 422 45 76 76 503 598 619 616 
263: 14,:33: 13 573 1007 406 43 76 76 503 598 622 620 
263 : 14 : 34 : 13 574 1017 438 46 75 75 584 597 624 617 
263: 14:35: 12 573 1017 600 50 72 72 503 594 621 617 
263: 14:36: 12 573 1022 616 52 70 70 502 590 621 609 
263: 14:37: 13 575 1027 609 58 65 65 502 5UU 621 565 
263: 14:38: 13 574 1026 734 70 50 58 5U0 5U6 619 600 
263: 14:39: 12 575 1015 641 62 63 63 5Ul 588 622 606 
263: 14:40: 12 575 1023 641 61 64 64 5U2 590 621 616 
263:14:41:13 575 1020 60'> 61 65 65 ao2 589 623 600 
263: 14:42: 13 574 1020 625 60 6a 65 582 691 619 621 
263: 14:43: 13 57:'> 1017 594 57 66 66 5H2 593 624 616 
263: 14:44: 12 575 1023 563 54 66 65 503 590 627 606 
263: 14: 45: 13 574 1020 563 54 67 66 503 697 626 6)4 
263: 14: 46: I 3 574 1017 516 52 69 69 503 a90 626 616 
263: 14: 47: 13 573 1016 516 52 70 70 582 596 623 615 



DA.Y 263 I 'IH4 DATA. 7: tt(t-1 7 : 80 

TIME TE101 TEl02 rr101 FD101 FCVHH FCV102 'f'E103. TEl04 TEIH TEl06 
DAY:HR:PIJ :SE DEG F DEG F 180 LB/II K/LBS PERCENT PERCENT DEG Ii' DEG Jt' DEG Jt' DEG Jt' 

263: 14:48: 13 573 1020 516 53 71 71 502 595 621 612 
263: 14:49: 12 573 1017 53) 54 72 71 582 592 620 61 t 
263: 14:50: 12 574 1019 531 53 70 71 582 595 620 6Ja 
26:J : 1'I, : 5 I : 12 675 1017 516 53 70 70 583 596 622 617 
2(,3: 14:52: 12 574 1021 563 56 70 70 582 595 620 610 
263: 14:03: 12 574 1018 547 56 72 72 581 594 620 6)2 
263: 14: 54 : I 2 574 1018 563 56 70 70 582 595 620 6)6 
263: )4:55: 14 674 1023 594 58 68 68 581 594 620 614 
263: 14: 56: I 3 574 1020 578 56 68 68 582 595 622 618 
263: 14: 57: J 3 574 1019 500 56 66 66 587 603 636 554 
263: 14: 58: 13 573 923 719 72 59 59 579 586 605 603 
263: 14: 59: 1 3 574 904 578 57 65 65 1)82 59:J 618 597 
263 : 1 5 : 0 : 1 3 573 930 656 64 62 62 580 59) 612 608 
263: 15: 1 : 13 573 919 656 66 61 61 580 587 613 595 
263: 1 5: 2: 12 573 927 672 69 61 61 579 586 610 612 
263: 15: 3: 12 573 931 688 67 63 64 579 584 608 1>60 
263 : 1 5 : 4 : I 2 IJ72 918 609 64 66 66 :J80 588 609 503 
263: Hi: 5: 12 572 918 625 64 65 65 579 588 610 614 
263: 15: 6: 13 572 923 6:J6 66 63 63 578 588 609 615 
263: 15: 7: 12 572 925 672 67 62 62 578 507 609 615 
263:15: 8:12 572 923 656 65 61 61 578 500 609 615 
263: 15: 9: 13 572 924 641 65 64 64 570 509 609 607 
263: 15: 10: 14 572 925 688 66 62 63 578 580 600 605 
263: 15: 1 J : 12 572 920 609 60 67 67 570 505 609 611 
263: 15: 12: 12 573 934 625 64 66 66 579 504 609 596 
263 : 15 : 13 : 12 572 937 625 62 67 67 579 590 612 609 

Q 263: 15: 14: 12 572 951 641 63 67 67 570 509 611 613 
U1 263 : 1 5 : 1 5 : J 2 572 956 641 61 66 66 579 590 614 615 

263: 15: 16: 12 572 962 609 60 67 67 579 589 617 610 
263 : 15 : I 7 : 12 572 968 594 08 67 67 580 593 618 617 
263 : 1 5 : 10: I 3 572 901 700 73 56 56 578 590 615 614 
263: 15: 19: 12 572 991 766 74 06 56 578 586 619 541 
263 : 15 : 20 : 12 573 987 6()6 66 63 fi3 579 588 619 548 
263 : 1 5 : 21 : J 2 572 904 719 69 59 60 578 587 617 592 
263 : la : 22 : 13 572 985 688 66 61 fit 578 589 615 6)6 
263 : 15 : 23 : 12 573 996 578 58 66 fi6 580 591 621 573 
263: 15:24: 13 672 1006 703 67 60 fi0 579 589 622 535 
263: 1 5: 25: 13 572 994 672 66 61 61 579 590 620 570 
263: I 5: 26: 12 572 991 641 62 64 64 579 592 618 608 
263 : I 6 : 27 : 12 572 997 641 62 64 64 578 591 617 615 
263 : I 5 : 28: I 2 572 1003 656 63 64 64 578 589 615 614 
263: 15:29: 12 572 1003 656 64 63 63 577 583 615 600 
263 : 1 5 : 30: I 2 571 1005 688 66 63 63 577 583 614 581 
263: 15: 31 : 13 571 997 594 62 68 68 578 588 613 613 
263: 1 5: 32: 13 572 1001 594 61 68 68 579 590 615 614 
263 : I 5 : 33 : I 2 571 999 609 59 68 68 578 591 616 615 
263 : 1 5 : 34 : 12 572 1002 625 62 66 66 578 591 6)6 615 
263: 15:35: 13 572 1001 656 63 63 63 578 5R9 617 618 
263: 15:36: 12 571 1003 609 60 65 65 578 586 618 598 
263: 15:37: 12 571 1000 563 56 68 68 578 587 617 590 
263: 15 :38: 13 571 997 578 59 69 69 577 589 611 606 
263: 15:39: 13 57) 997 531 54 72 72 578 590 613 607 
263: 15:40: 13 571 )001 5!H 53 71 71 578 589 613 590 
263: 15:41: )2 571 1002 4R4 52 72 72 578 591 613 592 
263: 15:42: 13 571 999 531 57 70 70 578 590 613 594 
263: 1 5: 43: 13 571 999 547 55 71 71 578 589 613 598 



-- -------- --

DAY 263 1984 DATA.7:00-17:00 

TIME TE101 TE102 IT101 FD101 FCV10l FCV102 TEI03 TEl04 TE105 TE106 
DAY :UR:Pll :SE DEG F DEC F 100 LB/H IC/LRS PF..RCF.nT PERCENT DEG F DEG F DEG F DEG F 

263 : 1 5 : 44 : 14 571 999 563 57 70 70 578 588 614 599 
263: 15:45: 13 571 1001 594 58 68 68 578 509 616 593 
263: 15: 46: 13 571 1001 594 57 66 66 578 589 617 585 
263: 15:47: 13 571 1000 578 57 66 66 578 590 617 595 
263 : 15 : 40: 13 572 1000 578 56 66 66 579 589 620 598 
263: 1 5: 49 : 13 572 998 578 57 66 66 579 593 620 600 
263 : 15 : 50 : 1 2 572 998 547 54 69 69 579 u86 618 582 
263: 15:51: 12 571 1001 625 60 67 67 577 500 614 602 
263: 15:52: 13 571 999 625 60 66 66 578 uoo 617 605 
263: 15:53: 12 572 999 547 54 68 68 u79 591 620 604 
263: 15: 54: l 3 572 1000 516 52 69 68 580 594 622 598 
263: 15: 55: 12 571 997 500 50 70 70 579 594 622 585 
263 : 1 5 : 56 : 13 571 999 500 50 70 70 579 593 621 588 
263: 15:57: 12 571 995 404 50 73 73 579 593 618 596 
263 : 1 5 : 50: I 3 572 996 453 47 73 73 580 394 620 594 
263 : 15 : 59 : 12 672 1000 469 49 73 73 579 593 620 583 
263 : I 6 : 0 : I 2 571 1000 469 49 73 73 578 591 616 582 
263: 16: I: 12 571 1000 500 52 71 71 578 591 618 576 
263: l 6: 2: 13 571 999 484 49 71 71 379 593 621 372 
263: 16: 3: 13 571 996 4fi9 49 72 72 579 594 621 588 
263 : I 6 : 4 : 1 3 571 993 453 47 74 74 379 593 620 598 
263 : I 6: 5 : 1 3 571 995 438 46 75 75 579 591 617 602 
263: I 6: 6: 13 571 1000 453 46 74 74 578 593 618 597 
263 : I 6 : 7 : 1 3 571 959 313 30 84 84 569 560 571 591 
263 : 1 6: 8: 12 570 815 313 30 03 03 560 566 560 574 

n 263 : 16 : 9 : 13 569 662 297 30 05 05 560 566 667 569 
0> 263 : 16 : 10 : 13 571 509 313 30 05 04 569 568 569 669 

263 : 16 : 11 : 13 570 571 625 59 67 67 u60 567 660 568 
263 : 16 : 12 : 13 570 571 6(,9 60 60 69 569 660 669 669 
263: 16: 13: 13 571 573 609 60 68 68 669 560 668 569 
263: 16: 14: 13 571 573 594 60 60 60 569 669 a69 669 
263: 16: 15: 13 571 572 609 60 66 66 569 668 569 568 
263: 16: I 6: 13 571 572 609 60 66 67 569 568 569 569 
263: 16: 17: 13 671 572 297 31 86 86 568 568 569 569 
263 : 16 : IO: 12 572 575 0 30 98 99 568 568 569 569 
263: 16: 19: 13 671 573 0 30 98 99 568 566 569 568 
263: 16:20: 13 571 675 0 30 98 99 568 5(,6 569 566 
263: 16:21: 12 574 577 0 30 96 95 568 566 570 5ti7 
263 : 16 : 22 : 12 674 580 0 30 95 95 568 564 570 566 
26:J: 16: 23: 13 575 582 0 30 0 0 568 564 570 5(,6 
263: 16: 24: 13 576 584 0 30 0 0 669 563 570 565 
263: 16: 25: 11 575 506 0 30 0 0 569 562 570 565 
263: 16: 26: I 3 575 5UO 0 30 0 0 569 560 570 564 
263: 16: 27: 12 575 589 0 30 0 0 568 546 569 558 
263 : 16 : 28: 13 575 591 0 30 0 0 665 629 566 545 
263: 16: 29: 13 576 594 0 30 0 0 563 522 563 536 
263: 16: 30: 13 578 595 0 30 0 0 562 510 562 532 
263 : I 6 : 3 I : 1 3 579 597 0 30 0 0 560 517 561 529 
263 : l 6 : 32 : 1 2 579 598 0 30 0 0 558 515 558 528 
263: I 6: 33: I 3 581 600 0 30 0 0 557 514 557 526 
263 : I 6 : 34 : I 2 582 601 6 30 0 0 556 514 556 525 
26:J: 16:35: 12 583 603 0 30 0 0 555 513 555 525 
263: 16:36: 12 505 604 0 30 0 0 555 513 55:J 525 
263: 16: 37: 12 {HJ5 604 0 30 0 0 553 512 553 524 
263 : 16 : 30: 12 587 606 0 :10 0 0 553 611 553 524 
263: 16: 39: I J. 500 606 0 30 0 0 661 511 55J 523 



DAY 263 1984 DATA.7:00-17:80 

TIME TE107 TE108 TE109 TEt 10 TEI 11 TEl 12 TE113 TEI 14 TI!:115 TEI 16 
DAY:HR:MI :SE DEG F DEG F DEG F DF.G F DEG F DEG F DEG F DEG F DEG F DEG F 

263 : 12 : 0 : 13 579 578 579 579 580 573 580 578 579 576 
263: 12: t':13 579 578 579 579 580 573 580 57U 579 576 
263: 12: 2: 14 579 579 579 579 580 573 580 578 579 576 
263: 12: 3: 13 579 578 578 578 500 573 579 576 579 576 
263 : 12 : 4 : 13 578 578 578 578 580 573 579 576 579 576 
263:12: 5: 13 575 575 575 574 576 571 575 572 57a 672 
263: 12: 6: 13 575 573 572 572 574 a69 571 569 571 568 
263: 12: 7: 14 590 590 5UIJ :ma 681 574 585 585 580 583 
263:t2: 8:13 639 648 662 670 681 613 708 729 700 714 
26:J : 12 : 9 : 13 658 678 713 732 773 648 8.'l I 855 858 889 
263 : 12 : 10 : 13 635 648 672 681 714 719 761 778 806 825 
263 : 12 : l J : 13 652 669 695 711 742 714 796 817 831 855 
263 : 12 : 1 2 : I 3 649 666 693 709 745 744 800 820 849 872 
263: 12: 13: 14 650 669 696 712 749 720 803 824 849 871 
263: I 2: 14: 13 658 678 708 726 764 734 822 844 869 894 
263 : 12: I 5 : I 4 656 676 706 722 763 728 822 842 072 895 
263: 12: 16: 13 657 675 708 725 766 687 827 849 879 903 
263: 12: 1 7 : 13 656 674 705 722 761 738 823 U45 U76 099 
263: 12: 18: 13 61>8 678 711 725 770 684 U:J4 U57 UU9 911 
263 : 12 : 1 9 : 13 645 661 695 710 766 647 U31 851 897 913 
263 : 12 : 20 : 13 650 669 702 720 766 677 830 851 888 908 
263:12:21:13 664 603 720 733 77U 653 841 862 892 914 
263: 12:22: 13 654 672 700 719 773 626 838 860 900 922 
263 : 12 : 23 : 13 654 672 706 717 768 666 829 851 887 909 
26:J: 12:24: 13 654 671 705 719 765 712 827 849 883 905 

n263: 12:25: 13 648 666 699 714 766 723 829 851 893 913 
~263: 12:26: 13 650 668 700 716 763 729 825 847 885 905 

263:12:27:12 653 673 705 725 770 757 832 853 890 911 
263: 12:28: 13 654 676 709 729 773 768 835 857 892 913 
263: 12:29: 13 656 678 711 731 773 765 837 a:m 893 916 
263: 12:30: 12 656 677 709 729 771 757 834 856 091 911 
263 : 12 : 31 : 13 654 675 706 725 770 759 033 054 091 912 
263: 12: 32: 13 656 678 709 727 773 753 036 057 093 915 
263 : 12 : 33 : 12 653 673 705 724 768 758 830 051 UU9 909 
263: 12:34: 14 6H 677 708 729 772 758 034 U55 O'Jl 910 
263: 12: 35: 13 656 678 709 728 773 757 035 056 094 915 
263: 12:36: 13 654 677 709 728 776 749 U41 U61 903 923 
263: 12:37: 13 659 680 715 733 702 690 046 066 905 926 
263 : 12 : 38: 12 654 674 707 726 770 754 ua2 052 093 911 
263: 12: 39: 13 660 602 716 736 702 757 848 069 907 928 
263: 12:40: 13 661 6U3 717 730 702 759 846 866 906 926 
263 : 12 : 41 : 12 661 603 719 740 706 750 052 873 914 934 
263112:42: 13 662 605 719 740 705 752 850 871 910 931 
263 : 12 : 43 : 13 665 607 721 740 786 748 849 871 908 929 
263: 12:44: 12 661 684 723 742 797 653 866 886 930 951 
263: 12: 45: l 3 662 683 720 737 784 649 849 869 907 927 
263 : 12 : 46 : 1 3 663 683 720 736 78.'l 653 851 871 909 930 
263: 12: 47: 13 660 681 717 733 784 657 852 873 916 937 
263: 12:48: 14 660 681 715 733 775 750 838 859 896 916 
263 : 12: 49: I 3 659 679 719 733 790 698 857 872 918 938 
263: 12: 50: 1 3 647 666 700 716 776 733 845 862 916 932 
263: 12: 51 : 13 t,57 678 715 733 782 727 847 867 905 924 
263 : 12 : 52 : I 3 666 689 728 749 799 680 060 0')0 926 941J 
263 : I 2 : 53 : I 3 666 686 722 735 782 664 844 865 901 920 
263 : 12 : 54 : 1 3 6t,2 681 720 736 783 675 849 871 912 934 
263: 12: 55: 1 3 666 686 724 737 791 639 858 079 'H9 'HO 



DAY 263 1984 DATA.7:00-17:00 

TIME TE107 TE108 TE109 TEll0 TEl 11 TEU2 TE113 TE114 TE115 TEI 16 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 12:66: 13 658 678 716 732 783 649 848 866 908 927 
263: 12:57: 13 655 674 707 721 767 721 027 047 UU7 905 
263: 12:58: 13 652 671 703 71 6 763 729 825 846 885 904 
263: 12: 59: I 2 647 665 696 713 763 758 827 U46 UU9 90U 
263:13: 0:12 651 672 703 721 768 770 829 846 887 903 
263: 13: 1 : 13 653 675 708 729 773 765 034 053 U92 912 
263: 13: 2: 13 656 678 7ll 730 774 763 836 855 U95 915 
263: 13: 3: 14 659 681 712 730 773 757 U37 U50 095 916 
263: 13: 4: 13 659 681 712 732 773 754 U35 U56 092 913 
263: 13: 5: 13 657 678 709 730 771 751 U36 U57 094 915 
263: 13: 6: 13 657 679 709 720 772 753 O:J7 056 U94 915 
263 : 13 : 7 : 12 660 682 713 732 774 752 oao 059 U96 916 
263 : 13 : 8 : 13 659 680 711 729 770 745 O:J4 054 891 913 
263 : 13 : 9 : 13 6l>8 600 711 729 773 743 U30 060 895 917 
263: 13: JO: 13 659 601 714 733 774 732 038 858 895 916 
263: 13: 11 : 12 663 687 721 741 790 700 859 881 916 938 
263: 1a: 12: 13 654 675 700 725 773 736 837 856 901 920 
263: 13: 13: 13 637 658 692 709 761 748 813 824 884 893 
263: 13: I 4: 13 644 665 699 71(, 765 725 817 830 872 879 
263: 13: 15: I 3 659 680 708 723 758 726 810 828 853 871 
263: I 3: 16: 13 656 677 706 722 765 752 828 849 884 ')05 
263: 13: 17: 13 664 674 701 716 757 743 819 039 073 093 
263:13:18:13 655 676 704 721 760 763 020 039 072 091 
263: 13: I 9: 13 654 674 703 720 761 764 023 045 07U 090 
263: 13:20: 13 647 666 695 715 759 752 022 U42 UUl 099 
263 : 13 : 21 : 13 661 673 704 721 769 752 U32 U52 091 908 

Q 263: 13:22: 12 661 683 716 737 701 757 042 U62 096 915 
00 263 : 13 : 23 : 12 661 604 717 730 701 761 044 865 902 921 

263 : 13 : 24 : 13 663 607 719 736 702 749 845 865 902 922 
263: 13:25:13 662 606 718 739 781 752 844 865 901 920 
263: 13:26: 13 662 687 717 737 779 761 842 862 899 920 
263 : 13 : 27 : 13 662 687 717 735 781 747 84+ 865 902 922 
263:13:28:13 659 682 712 730 774 749 838 858 898 917 
263: 13:29: 13 656 677 709 730 776 756 840 861 901 918 
263 : I 3 : 30 : 13 658 681 714 735 779 761 842 861 900 918 
263 : 13 : 3 1 : I 2 666 687 722 740 785 653 851 872 906 924 
263 : I 3 : 32 : I 3 656 677 708 719 769 693 834, 856 898 917 
263: I 3: 33: 13 653 674, 708 727 779 654 845 064 907 924 
263: 13:34: 12 654 674 709 726 778 646 841 859 902 910 
263: 13:35: 13 654 674 707 725 772 742 833 053 0')2 909 
263: 13: 36: 13 666 689 725 745 791 733 054 075 907 927 
263: 13:37: 13 658 680 714 733 778 766 839 859 899 918 
263 : 13 : 30: I 3 664 687 721 741 785 762 848 8fi8 904 923 
263: 13:39: 13 662 685 716 734 779 765 842 863 902 920 
263: 13: 40: 13 659 682 716 736 782 770 846 866 906 925 
263: 13:41: 13 660 684 717 739 784 766 847 866 906 924 
263: 13:42: 13 662 686 721 744 789 766 853 873 911 930 
263: 13:43: 13 666 690 724 744 788 765 053 874 '>13 ')31 
263: 13: 44: 13 666 689 723 745 788 768 052 072 911 931 
263: 13:45: 13 665 689 724 746 790 750 U56 076 916 934 
263: 13: 46: 12 664 688 721 743 787 764 052 071 910 921} 
263: 13:47: 13 666 690 723 744 70') 761 053 075 IJl2 931 
263:13:48:13 664 607 720 740 705 764 049 070 909 IJ29 
263: 13:49: 13 666 690 723 740 707 751 053 874 912 932 
263 : 1 3 : 50 : 12 665 600 721 742 7U7 755 852 872 912 931 
263: 13:51: 12 665 609 720 741 7HH 753 mm 875 916 934 



DAY 263 1984 DATA.7:00-17:88 

TIME TE107 TEl0O TE109 TE110 TEI 11 TEI 12 TEll3 TEI 14 TEt 15 TF.116 
DAY:HR:Ml :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 1 3 : 52: 13 665 6'10 723 745 786 761 851 871 909 928 
263: 13:53: 13 665 609 724 745 792 753 858 879 919 938 
263: I 3: 54: 13 666 691 723 741 789 750 855 876 9U 934 
263: l 3: 55: 12 667 693 725 742 791 745 Oa7 878 916 936 
263: 13:56: 12 661 684 717 739 784 755 848 869 911 929 
263: I 3: 57: I 3 665 600 722 742 791 757 856 877 917 936 
263: I 3: 50: 13 663 688 723 745 791 758 857 878 919 938 
263: 13: 59: 13 667 692 727 748 793 754 859 881 921 939 
263: 14: 0: 13 671 696 729 751 793 758 860 881 918 938 
263: 14: 1: I 3 669 693 726 744 789 752 855 878 918 939 
263: 14: 2: 12 662 686 720 737 786 751 853 874 915 935 
263: 14: 3: 13 661 687 719 737 787 754 854 875 916 935 
263: 14: 4: 12 662 687 720 739 791 750 857 878 919 938 
263: 14: 5: 13 671 698 732 749 801 747 868 891 927 948 
263: 14: 6: 12 670 695 729 746 794 726 859 801 921 941 
263: 14: 7: 13 678 704 744 762 814 634 062 902 941 963 
263:14: 8:12 671 694 729 742 789 647 052 071 914 933 
263: 14: 9: 13 677 699 736 754 800 643 066 oou 923 944 
263: 14: 10: 14 663 687 720 740 786 740 852 072 917 936 
263 : 14 : 11 : 12 683 708 747 766 013 720 079 901 929 953 
263 : 14 : 12 : 13 670 694 727 745 789 753 062 074 916 936 
263: 14: 13: 12 675 701 733 753 001 763 866 088 924 944 
263 : 14 : 14 : 1 3 690 715 755 770 823 64{") 891 912 947 9nR 
263: l 4: 15: 12 671 694 731 746 797 668 861 881 927 947 
263 : 14 : I 6 : 1 3 679 702 740 753 802 716 865 885 921 941 
263: 14: 17: 13 674 697 733 749 796 724 859 881 919 939 

~263: 14: 10: 12 669 692 727 744 793 744 858 880 920 940 
263: 14: 19: I 3 671 694 726 742 788 755 853 877 913 934 
263: 14:20: 13 667 690 723 739 787 751 053 876 913 934 
263:14:21:12 668 693 727 744 794 747 861 884 920 94] 
263: 14:22: 12 670 694 729 747 796 747 862 887 921 943 
263 : 14 : 23 : 12 671 694 727 745 790 771 856 879 916 9:15 
263: 14:24: 12 676 700 737 766 805 744 871 893 927 948 
263: 14:25: 13 678 702 739 759 806 713 874 897 932 953 
263: 14:26: 13 667 689 722 741 78t, 779 849 871 911 930 
263 : 14 : 27 : I 3 681 707 747 766 817 688 885 906 939 960 
263: 14 :28: 13 666 687 724 742 790 730 853 872 918 936 
263: 14: 29: 13 667 692 729 750 801 766 866 886 924 943 
26:'J: 14:30: 12 669 694 730 751 797 786 859 878 918 936 
263: )4:31: 12 677 702 740 761 806 728 872 894 920 949 
263: 14:32: 12 666 687 725 746 788 782 855 078 917 937 
263: 14:33: 13 672 696 730 752 795 780 862 805 917 941 
263: 14:34: 13 674 698 730 751 795 781 863 807 922 943 
263: 14: 35: 12 669 693 725 746 793 700 061 804 923 943 
263: 14:36: 12 671 696 732 749 800 759 867 88') 926 946 
263: 14:37: 13 671 698 733 750 803 753 869 089 929 948 
263: 14:38: 13 670 690 726 747 799 765 062 879 925 941 
263: 14:39: 12 675 704 740 757 805 751 066 804 921 940 
263: 14:40: 12 669 696 732 761 H00 761 864 883 925 944 
263: 14:41: 13 674 702 737 754 H05 756 869 888 926 944 
263: 14:42: 13 669 696 730 751 799 783 862 881 921 939 
263: 14: 43: I a 677 701 7:J7 759 H05 779 870 RR9 926 945 
263: 14:44: 12 682 708 745 7ti5 810 775 874 895 931 953 
263: 14: 45 : 13 679 705 740 761 803 770 868 889 925 945 
263: 14: 46: 13 677 701 737 758 800 781 863 885 922 943 
263: 14:47: 13 f,74 700 733 753 799 777 865 088 925 ?45 



DAY 263 1904 DATA.7:00-17:00 

TIME TEl07 TE108 TE109 TE110 TEI II TEU2 TE113 TE114 TEI 15 TE116 
DAY:HR:MI :SF. DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 14 :48: 13 671 695 721) 748 7% 771 861 882 922 942 
263 : I 4 : 49 : 12 668 694 728 750 796 773 060 DUI 919 938 
263 : 14 : 50 : I 2 669 693 728 752 798 778 862 883 921 940 
263: 14:51: 12 673 699 733 756 001 703 065 006 922 941 
263: I 4: 52: 12 670 695 731 753 799 780 863 884 923 942 
263: 14:53: 12 669 694 729 750 790 776 061 081 921 939 
263: 14:54: 12 670 696 730 753 799 702 063 804 924 943 
263: 14: 55: 14 670 695 732 756 003 703 066 887 925 944 
263: 14:56: 13 674 702 737 760 805 784 867 887 925 944 
263: 14:57: 13 697 724 762 779 027 733 893 913 944 966 
263: 14:50: 13 638 654 677 687 722 747 765 774 820 822 
263: 14: 59: 13 662 683 714 733 769 728 821 837 859 873 
263: Ia: 0: 13 651 670 698 713 749 733 801 816 851 ,862 
263: 15: I : 13 654 675 703 719 757 726 80fi 821 853 865 
263 : 1 5: 2: 12 649 671 697 709 751 740 802 818 853 666 
263: I 5: 3: 12 647 666 695 709 753 674 605 820 855 867 
263 : 15 : 4 : 12 648 666 692 706 744 722 793 810 044 056 
263: 15: 5: 12 649 669 695 712 749 750 799 016 047 061 
263 : 1 5 : 6 : l 3 649 669 696 713 750 749 00j 017 8G1 865 
263 : 1 5 : 7 : 12 648 669 696 711 751 749 001 017 8Gl 863 
263 : 1 5 : 8: 12 650 670 690 713 752 748 003 819 852 665 
263 : 15: 9 : 13 649 669 696 713 750 733 001 816 849 862 
263 : 15 : 1 0 : 14 647 667 694 7Ht 750 729 802 818 852 865 
263 : 1 5 : 11 : 12 650 671 697 711 750 740 799 817 847 861 
263:15:12:12 649 671 698 713 756 744 810 826 860 874 

Q 263 : 15 : 13 : 12 654 675 704 723 763 744 817 834 865 879 
0 263: 15: 14: 12 654 675 707 725 769 756 824 841 874 888 

263: 15: 15: 12 659 683 715 736 777 761 832 849 860 895 
263: 1 5: 1 fj: 12 66!S 689 720 739 779 761 835 854 887 903 
263: I 5: 17: 12 666 690 722 741 781 768 838 857 091 90U 
263: 15: 18: 13 66!S 691 725 746 793 768 852 071 906 923 
263: 15: 19: 12 674 700 740 753 803 660 059 075 911 930 
263: 15:20: 12 669 692 727 743 706 696 044 063 098 915 
263: 15: 21 : 12 662 687 723 741 700 747 047 065 903 920 
263: 15:22: 13 665 691 725 746 709 770 047 065 900 917 
263: 15: 23: 12 675 701 7:.JO 757 003 742 864 884 916 936 
263: 15:24: 13 671 696 7:.J4 752 U00 603 862 881 920 938 
263: 15: 25: 13 674 699 735 753 797 717 857 875 911 929 
263: 15: 26: 12 660 693 728 747 791 773 851 870 907 924 
263 : I 5 : 27 : 1 2 669 694 730 753 795 779 858 877 915 933 
263 : I 5 : 28: 1 2 665 690 726 747 793 781 855 874 915 932 
263: 15:29: 12 662 689 725 742 795 758 857 876 917 934 
263: 15:30: 12 663 689 724 740 793 753 852 870 911 927 
263: 15:31: 13 659 684 717 737 785 775 047 066 905 920 
263: 15:32: 13 663 688 723 744 791 771 055 075 913 930 
263 : 1 5 : 33 : 12 667 692 726 740 794 777 057 077 913 930 
263: 15:34: 12 667 692 726 747 793 770 057 077 916 9a4 
263: 15:35: 13 668 695 726 745 795 770 , U50 077 916 932 
263: 15: 36: 12 671 700 7:.J4 750 000 7G6 063 88:J 919 938 
263: 15:37; 12 669 695 720 745 7'12 752 85:J 873 911 929 
263: 15:ao: 13 657 681 715 7:J6 783 771 R47 R67 909 925 
263: 15: 39: 13 661 684 719 740 787 771 851 872 909 926 
263 : 1 5 : 40 : 1 3 662 684 720 740 7R8 754 852 872 913 928 
263 : l 5 : 4 I : 1 2 660 683 717 739 786 750 851 872 911 927 
263 : 1 5 : 42 : 1 3 661 685 719 738 785 750 850 670 909 925 
263: 15: 43: I 3 661 <,85 718 736 785 751 849 671 910 926 



1984 DATA,7:00-17;99 

1'1 MF. TE107 TE108 TE109 TEt 10 TEI 11 TEl12 TEI 13 TEI 14 TEl 15 TEl 16 
DAY:Hlt:l'll :SE DEG F DEG 1'' DEG}' DEG 1'' DEG 1'' DEG t' DEG t' DEG t' DEG F DEG F 

263: 15:44: 14 662 687 720 741 709 756 852 073 911 927 
263: 15:45: 13 665 690 726 747 793 747 857 876 916 931 
263: 15: 46: 13 669 694 729 750 796 746 859 878 918 933 
263: 1 5: 47: 1 3 670 694 730 750 796 751 859 878 917 ')34 
263 : 15 : 4U: 13 672 699 733 748 797 751 859 879 917 935 
263: 15: 49: 13 672 697 732 749 795 754 858 878 917 934 
263: 15: 58: 12 670 698 730 746 795 747 058 070 916 934 
263: 15:51: 12 663 688 722 740 790 758 053 073 916 932 
263: 15: 52: 13 669 693 728 745 795 759 056 875 915 931 
263 : 15: 53: 12 674 700 735 751 790 755 061 BHl 918 935 
263: 15:54: 13 675 702 736 753 79H 754 861 882 919 938 
263: u:;: 56: 12 676 702 735 756 798 748 863 883 920 936 
263: I 5: 56: 13 672 698 732 753 796 749 861 882 920 937 
263 : 15 : 57 : 1 2 670 693 728 750 792 760 855 876 913 931 
263 : I 5 : 58: 1 3 672 695 730 752 795 7:i8 861 883 918 936 
263 : I 5 : 59 : 1 2 670 695 728 748 793 749 858 879 917 934 
263: 16: 0: 12 666 690 724 745 792 745 856 877 916 931 
263: 16: 1: 12 670 694 729 749 795 738 859 079 916 9.J2 
263:16: 2:13 674 700 734 754 799 736 863 004 919 9:.J5 
263: 16: 3: 13 671 696 729 740 793 745 050 079 916 933 
263 : 1 6 : 4 : 13 672 690 730 751 793 753 858 878 914 931 
263: 16: 5: 13 671 696 720 749 793 768 859 881 917 935 
263: I 6: 6: 13 669 694 727 744 793 756 859 881 917 935 
263: I 6 1 7: 1 3 582 595 617 634 716 756 737 750 816 821 
263: 161 8: 12 568 570 570 571 615 673 608 609 672 667 

(") 263: I 6: 9: t 3 565 568 566 564 588 629 575 569 599 585 
.:... 263: 16: I 0: t 3 567 569 568 566 582 608 571 565 506 572 
~ 263: 16: 11: 13 567 569 568 566 ti00 596 ti71 565 581 569 

263: 16: 12: 13 568 571 569 569 580 692 573 568 582 572 
263116:13:13 568 571 569 568 579 588 572 567 580 571 
263: 16114: 13 li68 571 569 569 578 586 572 567 580 571 
263 1 J 6 It 5: I 3 568 571 568 5t;8 577 583 571 567 578 570 
263: 16: 16: 13 568 571 569 568 576 581 571 567 578 570 
263: 16: 17: 13 568 571 568 568 576 580 571 560 577 li70 
263: 16: 10: 12 569 569 569 560 576 579 572 560 579 572 
263: 16 1 19: 13 569 569 570 567 577 578 574 560 580 572 
263 : 1 6 : 20 ; 13 569 568 571 560 570 577 576 a69 582 573 
263 1 1 6 1 21 : J 2 571 566 573 568 500 577 570 569 585 575 
263: 16122 1 12 571 564 572 567 500 576 579 569 586 575 
263 : 16 : 2a : 1 a 571 562 573 566 581 575 581 569 587 575 
263: 16124113 571 561 573 566 581 575 581 568 588 575 
263: 16:25: 11 572 560 574 5f,5 582 574 582 568 589 575 
263: 16:26: 13 572 556 575 563 582 573 583 566 589 575 
263: t 6: 27: 12 570 540 572 543 580 568 580 548 588 560 
263: 16:28: 13 566 524 569 526 578 556 577 531 505 543 
263: 16: 29: 13 564 517 565 518 575 545 575 525 602 5:.J6 
263: t6:30: 13 562 514 563 515 572 538 572 522 580 5:.J4 
263: 16:31: 13 560 511 562 514 570 536 570 522 570 533 
263: 16:32: 12 558 510 560 512 560 533 569 521 576 533 
263: 16133: 13 557 50') 558 511 566 532 560 ti21 575 aa2 
263 : 1 6 1 34 : 12 556 507 557 511 ti65 531 566 520 574 533 
263: 16: 35: 12 555 507 556 511 564 531 565 521 573 aa2 
263: 16: 36: 12 554 586 555 511 564 531 565 521 a72 533 
263 1 6: 37: 12 553 505 554 510 562 530 563 521 571 532 
263 16:38:12 552 505 553 510 562 :;30 562 il'21 569 a:1a 
263 16:39:11 550 503 551 510 a6o 629 561 520 568 532 



DAY 263 1984 DATA.7:00-17:90 

TIME TE117 TEI 18 TEI 19 TEl20 LT151 FCV151 LT161A PT1Rl PT182 TF.:131 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F INCH PERCENT INCH PSI PSI DEG 1'' 

263: 12: 0: 13 579 577 579 576 82 100 20 17 141 500 
263:12: I : 13 579 577 li79 076 82 100 20 17 142 580 
2(,3: 12: 2: 14 579 577 579 575 82 100 20 18 142 500 
263: 12: 3: 13 578 li76 578 575 82 IU0 20 18 141 580 
263 : 12 : 4 : 1 3 578 576 578 575 82 100 20 17 142 500 
263: 12: 0: I 3 574 572 575 573 82 100 20 17 141 579 
263: I 2: 6: I 3 569 568 570 570 82 100 20 17 142 580 
263: 12: 7: 14 591 589 587 574 82 100 20 18 142 580 
263:12: 8:13 736 694 690 613 82 100 20 18 142 584 
263: 12: 9: 1 3 918 901 902 761 80 100 23 53 124 587 
263: 12: 10: 13 853 866 895 867 79 100 21 56 111 585 
263 : 1 2 : 11 : 13 895 895 908 874 80 100 16 43 123 506 
263 : 12 : 12 : I 3 904 915 934 909 70 100 16 61 110 a86 
263 : 12 : 13 : 14 904 913 931 915 70 100 23 60 110 a86 
263: 12: 14: 13 926 936 952 931 70 100 20 60 Ila li86 
263: 12: 15: 14 928 940 961 945 79 100 21 55 115 085 
263:12:16:13 938 940 968 952 79 100 19 40 118 585 
263:12:17:13 935 938 969 955 79 100 21 40 121 583 
263: 12: 10: 13 948 944 977 9liU 79 100 20 38 122 583 
263: 12: 19: 13 949 950 993 976 79 100 16 41 116 582 
263: 12:20: 13 941 940 980 971 79 100 20 47 117 582 
263:12:21:13 952 948 900 964 79 100 22 47 125 582 
263 : 12 : 22 : 13 957 963 995 979 79 100 19 51 119 581 
263 : 12 : 23 : 13 944 951 903 970 79 100 22 56 117 581 
263: 12:24: 13 930 947 971 969 79 100 18 44 119 581 

0263:12:25:13 947 960 907 981 78 100 20 47 115 581 
.:... 263: 12: 26: 13 937 950 975 977 78 100 19 48 116 580 
IS,)263:12:27:12 944 957 901 978 78 100 21 52 117 580 

263! 12:20: 13 946 959 982 980 78 100 21 52 118 579 
263: 12:29: 13 949 962 986 982 78 100 20 47 120 579 
263: 12:30: 12 947 909 984 983 78 100 21 45 120 580 
263 : 12 : 31 : 13 947 957 984 983 78 100 21 51 118 580 
263 : 12 : 32 : 13 949 962 986 984 78 100 20 49 119 579 
263: 12:33: 12 944 950 984 984 78 100 19 46 119 580 
263: 12: 34: 14 944 958 983 983 78 100 20 48 119 580 
263: 12:35: 13 950 963 987 985 78 100 21 49 1 I 9 580 
263: 12:36: 13 957 970 998 995 77 100 19 67 110 580 
263: 12:37: 13 959 963 997 982 77 106 21 67 tl2 580 
263 : 12 : au: 12 945 959 989 987 77 100 19 59 110 580 
263: 12:39: 13 963 974 1000 991 77 100 20 62 111 580 
263: 12:40: 13 961 973 1061 995 77 100 21 60 112 580 
263 : 12 : 41 : 12 969 983 1009 1003 77 100 19 61 113 580 
263: 12: 42: 13 967 981 1006 1004 77 100 22 61 113 581 
263: 1 2 : 43 : 1 3 965 971 1003 999 77 100 21 58 114 580 
263: 1 2 : 44 : 1 2 986 989 1025 1009 77 100 20 74 110 581 
263: 12: 45: 13 962 964 1001 995 77 100 21 61 113 580 
263 : I 2: 46 : 1 3 965 966 1004 991 77 100 19 57 114 500 
263:12:47:13 972 977 1013 999 77 100 22 63 111 580 
263: 12 :48: 14 950 958 991 990 77 100 21 50 111 aU0 
263: 12: 49: 13 971 977 1011 993 77 100 19 au 111 580 
263: 12: 50: 13 964 980 1016 1013 76 100 16 69 104 500 
263: 12:51: 13 957 961 992 907 76 100 20 a9 110 600 
263: 12:52: 13 981 984 1019 1002 77 100 21 73 112 mu 
263: 12: 53: 13 956 957 9')5 ')92 77 100 19 00 115 5H0 
263 : 12 : 54 : I 3 971 971 HHO 999 77 100 21 54 115 5H0 
263 : 12 : :rn : 13 973 900 1012 1003 76 100 22 66 114 580 



DAY 263 1984 DATA.7:00-17:00 

TI.ME TEU7 TEI 18 TE119 TE120 LT151 FCV151 LT161A PT18t PTl82 TEl31 
DAY:HR:MJ :SE DEG F DEG F DEG F DEG F INCH PERCENT INCH PSI PSI DEG 1'' 

263: 12:56: 13 %0 965 1004 1001 76 100 20 ~3 111 568 
263: 12157: 13 938 949 979 985 77 100 19 46 118 :m0 
263: 12:58: 13 937 945 979 981 77 100 21 31 124 580 
263: 12:59: 12 939 955 903 906 77 100 18 41 121 580 
263:ts: 0:12 935 951 980 986 77 100 19 42 122 580 
263: 131 1: 13 944 950 904 905 77 100 19 36 125 580 
263 : 13 : 2 : 13 949 965 991 991 76 100 20 42 1215 580 
263: 13: a: 14 949 964 909 990 78 100 21 39 127 580 
263: 13 : 4: I 3 948 962 987 987 78 100 21 35 129 568 
263: 13: 5: 13 .949 962 985 987 78 100 21 34 120 500 
263: 13 : 6: 13 949 963 989 989 78 100 21 36 127 501 
263: 13 : 7 : 12 950 963 986 987 78 100 22 30 127 501 
263: 13: 8: 13 949 963 989 989 78 100 21 33 120 500 
263: 13: 9: 13 951 964 987 990 78 100 20 32 120 581 
263: 13: 10: 13 952 9li5 987 987 78 100 20 29 Jal 568 
263: 13: 11 : 12 971 969 1004 991 70 100 22 41 129 581 
263: 13: 12: 13 954 965 1001 999 77 100 21 47 123 581 
263: 13: 13: 13 919 935 970 903 76 100 24 74 107 581 
263: 13: 14: 13 904 915 954 960 76 100 28 · R8 108 580 
263: 13: 15: 13 902 , 907 935 941 11 .100 26 41 126 581 
263:13116:13 936 949 968 957 77 100 20 41 127 580 -
263: 13: 17: 13 929 940 963 965' 77 100 20 37 127 580 
263: 13110: 13 924 935 958 962 77 100 22 36 127 Cl81 
263: 13: I 9: 13 930 934 960 961 11 100 20 33 127 581 
263: 13:20: 13 933 945 971 970 77 100 18 38 123 581 

o 263 : 13: 21 : 13 940 950 975 977 76 100 21 52 116 581 C 

. .:. 263: I 3: 22: 12 949 958 982 980 76 100 21 49 119 581 '<-

(,)263: 13:23: 12 954 966 990 986 76 100 21 54 119 581 
263 : I 3: 24 : I 3 955 967 991 989 76 100 20 52 120 581 
263: 13:25: 13 953 964 988 988 76 100 20 53 120 581 
263: 13:26: 13 953 963 988 986 76 100 21 51 120 581 
263:13:27:13 955 967 990 988 76 100 20 48 121 581 
263 : 13 : 28: I 3 950 963 987 989 76 100 21 49 118 381 
263: I 3: 29: I 3 950 962 985 987 76 100 19 52 117 580 
263: 13:30: 13 951 962 987 987 76 100 20 49 U8 580 
263: I 3 : 3 I : 12 959 955 987 980 76 100 19 28 127 581 
263: 13:32: 13 952 955 991 989 76 100 21 40 121 581 
263: 13:33: 13 955. 951 990 986 76 100 20 47 118 581 
263: 13:34: 12 949 951 989 988 76 100 19 " 50 117 581 
263: 13: 35: I 3 940 946 977 982 76 100 19 53 116 580 
263: 13: 36: I 3 959 960 989 981 76 100 22 56 122 501 
263 :t3:37: 13 949 957 987 987 76 100 19 56 110 501 
263 : 13 : 38: 13 956 967 909 986 76 100 21 li 1 121 582. 
263: 13: 39: 13 953 964 907 900 76 100 21 49 120 081 
263: 13: 40: 13 957 967 993 991 76 100 20 52 119 580 
263 : 13 : 41 : 1 3 956 964 992 992 76 100 20 49 119 681 
263: 13:42: 13 964 975 999 995 76 100 19 49 120 581 
263: 13 : 43 : 13 965 975 997 996 76 100 22 54 122 581 
263 I 13 : 44 : I 3 963 974 999 997 76 100 20 52 121 581 
263: ia:45: 13 968 979 1002 998 76 100 22 51 121 581 
263: 13:46: 12 961 973 999 999 76 100 20 49 120 582 
263: 13:47: 13 965 976 999 997 76 100 20 45 122 582 
263: 13:40: 13 963 973 999 1000 76 100 20 46 121 582 
263: 1 a: 49: 1 a 966 977 999 998 76 100 21 46 122 582 
263: 13:50: 12 966 970 1003 1001 76 100 21 49 121 582 
263: 13:51: 12 967 978 1001 1000 76 100 20 51 !20 581 



DAY 263 1984 DATA.7:00-17:00 

Tll'IE TE117 TEI 18. TE119 TE120 LT151 FCV151 LT161A PT181 PTl82 TEl31 
DAY:HR:MI :SE DEG F DEG F ·· DEG F DEG F INCH PERCENT IKCB PSI PSI DEG 1'' 

263: 12: 0: 13 579 577 579 576 82 100 20 17 141 580 
263: 121 1:13 579 577 679 676 82 100 20 17 142 580 
263 : 12: 2: 14 579 577 IS79 575 82 100 20 18 142 580 
263:12: 3:13 576 576 678 675 82 100 20 18 141 580 
263: 12: 4: 13 578 576 578 575 82 100 20 17 142 580 
263112: 5: 13 574 572 575 573 82 100 20 17 141 579 
263: 12: 6: 13 569 568 570 570 82 100 20 17 142 580 
263: 12: 7: 14 591 589 587 574 82 100 20 18 142 580 
263: 12: 8: 13 736 69 .. 690 613 82 100 20 18 142 i 584 
263 : I 2: 9 : 13 918 901 902 761 80 U)0 23 53 124 587 
263: 12: H): 13 853 866 895 867 79 100 21 56 111 585 
263:12:11:13 8()5 895 908 874 80 100 16 43 123 566 
263112: 12: 13 904 9U 934 909 78 100 16 61 ue 566 
263: 12: 13: 14 904 913 931 C)l 5 78 100 23 60 .110 586 
263112: 14: 13 926 936 952 931 78 100 20 60 115 586 
263: 12: 15: 14 928 940 961 945 79 100 21 55 115 685 
263 : I 2: 16: 13 938 940 960 952 79 100 19 40 118 585 
263: 12: 17: 13 935 938 969 955 79 100 21 40 121 583 
263: 12: 18: 13 948 944 977 956 79 100 20 38 122 583 
263 : l 2 : 1 9 : 13 949 950 993 976 79 100 16 41 116 582 
263: 12:20: 13 . 941 

I 
940 960 971 79 100 20 47 117 . 582 

263:12:21:13 952 I 948 980 964 79 100 22 47 125 582 
263: 12:22: 13 957 963 995 979 79 100 19 51 119 581 
263: 12:23: 13 944 951 903 970 79 100 22 56 117 581 
263:12:24:13 930 947 971 969 79 100 .18 44 119 581 c·. 

0263:12:25:13 947 960 907 9Hl 78 100 20 47 115 581 u 
.:.. 263112:26: 13 937 950 975 977 78 100 19 48 116 580 C, 

· "'-> 263 : 12 : 27 : 12 944 957 901 978 76 100 21 52 117 580 
263: 12:20: 13 946 91>9 982 . 980 78 100 21 52 118 579 
263112129: 13 949. 962 986 982 78 100 20 47 120 579 
263: 12:30: 12 947 959 984 983 78 100 21 45 120 580 
263 : 12 : 3 I : 13 947 957 984 983 78 100 21 5 I 118 580 
263: 12:32: 13 949 962 986 984 78 100 20 49 1:19 579 
263: 12:33: 12 944 958 984 984 78 100 19 46 119 580 
263: 12:34: 14 944 958 983 983 78 100 20 48 119 580 
263: 12:3:;: 13 950 963 • 987 985 78 100 21 49 119 580 
26:J: 12:36: 13 957 970 998 995 77 100 19 67 110 . 580 
263: 12:37: 13 959 963 997 982 77 100 21 67 112 580 
263: 12 :38: 12 945 959 989 987 77 100 19 59 1 u; 580 
263: 12:39: 13 963 974 1000 991 77 100 20 62 111 580 
263 : 12 : 40 : 13 961 973 1001 995 77 100 21 ·60 112 580 
26:J: 12:41: 12 969 983 1009 1003 77 100 19 61 113 380 
263: I 2: 42: 13 967 981 1006 1004 77 100 22 61 113 581 
263 : 12 : 43 : 13 965 971 , 1003 999 77 100 21 58 114 580 
263: 12 : 44 : 1 2 986 989 1025 1009 77 100 20 74 110 581 
263: 12:45: 13 962 .. 964 1001 995 77 100 21 61 113 500 
263: 12:46: 13 965 966 1004 991 77 100 19 57 114 500 
263: 12 : 47 : 13 972 977 1013 999 77 100 22 63 111 5UU 
263: 12:48: 14 950 958 991 990 77 100 21 50 11 l 500 
263 : 12 : 49 : 13 971 977 1011 993 77 100 19 50 111 500 
263 : 12 : 50 : 13 964 980 1016 1013 76 100 16 69 104 500 
263 : 12 : 5 I : 13 957 961 992 987 76 100 20 59 110 580 
263 : 12 : :;2 : 13 981 984 1019 1002 77 100 21 73 112 501 
263: 12:53 13 956 957 9'J5 992 77 100 19 50 115 580 
263 : 12 : :;4 13 971 971 1010 999 77 100 21 54 115 580 
263: 12:55 13 973 900 !012 1003 76 100 22 66 114 580 



DAV 268 1984 DATA.7:00-17:89 

TIME TEI 17 TEI IR TEt 19 TE120 LTU1 FCV151 'LT161A :PTl81 PT182. TE131 
DAY:HR:MI :SE DEG F DEG F DEG F DEG 1'' INCH PERCENT lftCII ,PSI . PSI DEG F 

263: 13:CJ2: 13 962 973 999 1000 76 180 20 45 121 581 
263: 13:53: 13 972 98.'l 1005 1001 76 100 21 50 121 582 
263 : 13: 34: 13 968 980 1004 1003 76 100 20 47 121 581 
263: 13:li5: 12 969 979 1002 1002 76 100 21 46 122 582 
263: 13:56: 12 964 977 1003 1004 75 100 19 43 120 582 
263: I 3: 57: 13 969 900 1003 1002 76 U)0 20 4:S 122 582 
263:13:58:13 971 984 1009 1007 75 100 21 47 121 582 
263: 13:59: 13 973 984 1007 1005 76 100 21 49 122 582 
263 : 14: 0 : I 3 972 984 1007 1004 76 100 20 42 124 582 
263: 14: 1 : 13 973 984 1007 1004 76 100 20 38 125 582 
263: 14: 2: 12 970 982 1006 1007 75 100 20 39 124 581 
263 : 14: 3 : 13 969 979 1003 1003 76 100 20 41 123 581 
263: 14: 4: 12 971 983 1009 1007 75 100 19 43 122 582 
263: 14: 5: 13 981 990 1013 1010 76 100 20 47 125 682 
263 : 14 : 6: 12 976 983 1013 1010 76 100 22 49 124 582 
263: 14: 7: 13 996 996 1024 1012 76 100 21 60 123 583 
263:14: 8:12 1)66 971 1008 1007 76 U)0 21 40 123 582 
263:14: 9:13 980 974 1006 996 76 100 20 39 128 583 
263: 14: 10: 14 968 976 1007 1003 75 100 22 54 119 582 
263 : 14 : 11 : 12 983 985 1006 999 76 100 22 54 127. 583 
263 : 14 : 12: 13 970 963 1010 1007 75 100 20 46 124 582 
263: 14: 13: 12 977 984 1007 1003 76 100 22 52 124 583 
263: 14: 14: 13 1001 1003 1029 1014 76 100 26 58 124 · 584 
263 : 14 I 15 : 12 979 985 1020 1016 75 100 24 63 119 583 
263: 14: 16: 13 973 981 1006 1002 75 '100 22 55 121 58.'l 

,.--

<:'> 263: 14: 17: 13 972 983 1007 1004 75 100 20 41 126 583 0 

:;: 263: 14: 18: 12 974 985 1009 1007 75 100 20 37 . 125 583 
\:-~ I 

263 : 14: 1 9: 13 967 977 999 1001 75 100 22 37 126 582 
263 : 14 : 20 : 1 3 967 978 1001 1002 75 100 19 33 127 583 
263 : 14: 21 : I 2 975 98.~ 1006 1005 7:S 100 21 34 126 582 
263: 14 : 22 : I 2 977 986 1011 1010 75 100 19 37 127 583 
263 : I 4 : 23 : t 2 968 977 1003 1006 75 100 22 38 126 583 
263: 14:24: 12 981 981 1010 1004 75 100 21 45 128 563 
263: 14:25: 13 986 986 1017 1009 75 100 22 44 128 583 
263: 14:26: 13 962 969 1002 1086 75 100 20 40 124 502 
263 : 14 : 27 : I 3 991 990 1015 1004 75 100 20 46 126 5U3 
263: 14:28: 13 967 'I 971 1010 1011 75 100 21 43 122 5U2 
263: 14:29: 13 973 977 1006 1003 75 100 20 54 121 5U2 
263 : 14 : 30 : I 2 967 976 1006 1005 75 100 19 42 124 503 
263 : 14 : 31 : 12 982 <)81 1010 1003 75 100 19 30 129 583 
263: 14:32: 12 972 983 1009 1010 75 100 19 28 129 583 
263 : 14 : 33 : 13 975 977 1001 1003 75 100 21 27 132 582 
263: 14:34: 13 977 981 1009 1009 75 100 21 30 131 583 
263: 14:33: 12 976 ,980 1007 1009 75 100 21 33 128 5U3 
263: 14:36: 12 978 990 1012 HH2 75 100 20 37 127 583 
263 : 14 : 37 : 13 980 991 1016 1016 75 100 22 47 123 584 
263: 14 :38: 13 971 985 HH3 1015 74 100 20 61 121 583 
263: 14:39: 12 970 9U2 1005 1006 75 100 20 51 125 583 
263: 14:40: 12 975 909 1012 1010 74 100 19 49 123 583 
263: 14:41: 13 976 907 1010 1011 74 100 21 47 124 584 
263: 14:42: 13 971 9U3 1009 1010 74 100 19 46 123 583 
263 : 14 : 43 I 13 976 9U7 1009 1009 74 100 21 44 125 584 
263 : 14 : 44 : 12 984 997 1018 1014 74 100 22 48 129 585 
263 14:45: 13 979 990 1011 1011 76 100 22 44 128 583 
263 14:46: 13 976 9UO 1010 1010 74 100 20 38 128 583 
263 14:47:13 978 909 1009 1009 74 100 21 36 127 583 



DAY 263 1984 DATA.7:00-17:00 

Tll'I.E TEI 17 TEl18 TE119 TE120 LTlal FCV151 LT161A PTIRI PTl82 TE131 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F INCH PERCENT INCH PSI PSI DEG F 

263: 14:48: 13 975 987 1010 1012 74 100 20 33 127 583 
263: 14:49: 12 970 902 1006 1010 74 100 19 33 127 5R.'l 
263: I 4 : 50 : I 2 972 985 1009 1010 74 180 19 34 127 583 
263: 14:51: 12 973 9U4 1007 1009 74 100 20 35 128 583 
263: 14: 52: 12 974 986 1010 101 I 74 100 21 38 126 583 
263: 14:53: 12 972 984 1007 1009 74 100 19 35 126 583 
263 : l 4 : 54 : 12 975 986 10tl9 1009 74 100 20 37 126 584 
263 : 14 : 55 : 14 974 986 101 l 1011 74 100 20 42 125 583 
263: 14: 56: 13 976 985 1010 1010 74 100 20 42 126 583 
263 : 14 : 57 : 13 1000 1002 1021 1011 73 100 24 at 124 585 
263: 14: 58: 13 847 861 903 955 71 100 23 53 U)5 580 
263: 14: 59: I 3 901 900 910 917 73 100 19 53 122 681 
263 : I 5 : 0 : I 3 890 898 921 927 72 100 24 54 116 580 
263: 15: I : I 3 892 896 917 920 72 100 18 53 118 581 
263: I 5: 2: 12 893 902 922 922 72 100 21 52 116 501 
263: 15: 3: 12 894 898 923 923 72 100 17 50 116 5UO 
263: 15: 4: I 2 882 887 911 918 72 100 20 44 114 5U0 
263: J5: 5: 12 887 893 912 913 72 100 21 4U 116 580 
263:15: 6:13 891 899 917 917 72 100 19 50 116 580 
263: I 5: 7: 12 890 898 917 918 72 100 21 52 116 679 
263:15: 8:12 892 899 917 917 72 100 19 51 117 580 
263: 15: 9: 13 889 897 916 917 72 100 21 47 l 18 579 
263: 15: 10: 14 891 U99 918 917 72 100 19 51 116 579 
263: 15: 11: 12 uuu 094 912 915 72 100 20 42 117 579 
263: 1 5: 12: 12 900 907 926 921 72 100 18 42 117 580 

(") 263: 16: 13: 12 906 912 930 926 73 100 20 43 121 580 
.:.. 263 : I 5 : 14 : 1 2 915 923 941 935 73 100 16 45 121 580 
U1 263: 15: I 5: I 2 922 929 949 941 73 100 21 48 123 581 

263 : I 5 : I 6 : I 2 931 938 956 947 73 100 20 46 124 581 
263: l 5: 17: I 2 937 944 962 953 73 100 21 46 125 581 
263: 15: 18: 13 951 957 976 962 72 100 22 67 118 581 
263: 16: 19: 12 958 959 9U5 969 73 100 23 66 121 581 
263: 15:20: 12 945 949 977 970 73 160 19 56 122 581 
263 : 16 : 21 : 12 949 954 977 968 72 100 22 60 119 580 
263: 15:22: 13 945 955 976 971 72 100 18 52 119 580 
263 : 1 5 : 23 : 12 967 970 990 978 73 100 21 50 124 ti81 
263 : 1 5 : 24: 1 3 968 969 998 987 72 100 22 62 120 580 
263: 15: 25: I 3 957 958 986 980 72 100 20 59 120 580 
263: 15:26: 12 954 962 983 979 72 100 20 48 122 ti80 
263 : l 5 : 27 : I 2 962 971 989 982 72 100 20 47 122 580 
263 : I 5 : 28: I 2 959 971 992 988 72 100 20 50 121 580 
263: 15:29: 12 964 974 993 988 72 100 20 49 121 579 
263: 15:30: 12 956 967 991 990 72 100 18 49 119 579 
263: (5:31: 13 949 958 982 985 72 100 18 37 123 GUO 
263 : 1 5 : 32 : 13 959 967 990 986 72 100 20 40 124 5U0 
263 : I 5 : 33 : I 2 9:,9 966 988 986 72 100 20 42 123 579 
263: l 5 : 34 : 12 963 971 992 988 72 100 20 46 123 5U0 
263: I 5: 35: 13 962 971 9')2 989 72 100 20 51 122 580 
263: 1 5: 36: J 2 967 976 995 990 72 100 20 4U 124 579 
263: 15 :37: 12 960 969 990 990 72 100 20 40 125 579 
263: 15 :au: 13 9a5 96a 9U6 986 72 100 17 33 124 579 
263: 15:39; 13 9a7 964 9Ua 986 72 100 19 31 122 579 
263: 15:40: 13 960 969 990 9UU 72 100 19 29 123 579 
263: 15:41: 12 969 96U 990 909 72 100 18 30 124 579 
263: ta:42: 13 957 966 9U6 9H6 72 100 20 32 124 579 
263: 15:43: 13 957 967 ')87 987 72 100 19 34 124 579 



DAY 263 1984 DATA.7:00-17:00 

TIME TE117 TEllU TE119 TE120 LTl51 FCVJ5I LT161A PT18t PT182 TE131 
DAY:HR:JU :SE DEG F DEG F DEG F DEG F INCH PERCENT INCH PSI PSI DEG F 

263 : I l'i : 44 : 14 957 966 987 987 72 100 20 36 124 580 
263: 15 : 45: 13 962 971 990 907 72 100 21 40 124 579 
263: 1 5 : 46 : 13 964 973 992 987 72 100 20 45 125 579 
263: 15:47: 13 965 973 992 ! 907 72 100 21 43 125 579 
263: 15:48: 13 9i'i6 975 992 986 72 100 22 44 126 580 
263: 15:49: 13 966 975 992 986 72 100 21 43 126 580 
263: 15: 50: 12 965 973 991 986 72 100 21 40 127 580 
263 : 15 : 51 : 12 962 971 991 987 72 100 19 45 124 579 
263: 15:52: 13 961 971 990 985 72 100 21 47 124 580 
263 : 15 : 53 : I 2 966 974 992 985 72 100 21 42 128 580 
263 : I 5 : 54 : 13 969 977 993 986 72 100 22 41 129 580 
263: 15: 55: 12 967 974 991 984 72 100 21 38 129 580 
263 : I 5 : 56 : 13 969 975 993 985 72 100 21 36 128 580 
263 : 15 : 57 : 12 962 969 987 984 72 100 20 32 128 579 
263: 15:58: 13 · 969 975 990 984 72 100 20 32 129 500 
263: 15:59: 12 963 972 991 986 72 100 21 30 127 500 
263:16: 0:12 964 971 991 985 72 100 19 30 127 579 
263: 16: 1:12 964 972 991 905 72 100 20 33 127 579 
263: I 6: 2 : 13 967 973 991 984 72 100 21 36 120' 579 
263 : 16 : 3 : 13 964 971 988 983 72 100 21 33 120 500 
263: 16: 4113 963 970 906 901 72 100 20 30 129 579 
263116: 5: 13 966 969 907 902 72 100 20 29 130 579 
263 : 16 : 6: 13 965 972 991 · 905 72 100 20 30 129 579 
263: 16: 7: I 3 043 876 910 949 73 100 21 17 137 575 
263 : I 6 : 8: 1 2 683 719 770 852 73 100 21 17 139 569 (Y)J 

C'> 263: 16: 9: I 3 589 605 641 740 73 100 20 17 140 569 c, 
~ 263 : 16: 10 : I 3 574 578 594 669 73 100 20 18 140 569 ..-1 

263 : I 6 : 11 : 1 3 570 571 583 636 72 100 17 45 126 568 
263: 16: 12: 13 573 573 583 621 71 100 21 43 124 569 
263 : I 6: 13 : 13 572 572 581 611 71 100 8 44 123 569 
263 : 16 : I 4 : I 3 572 572 580 605 71 100 18 44 123 569 
263 : 16 : 15 : I 3 572 571 580 599 71 100 20 45 123 li69 
263: 16116: 13 572 572 579 596 71 100 20 45 122 569 
263: 16: 17: 13 572 571 578 · 592 72 100 .17 17 135 569 
263 : 16 : IO: 12 575 573 500 592 74 100 18 3 151 569 
263 : 16 : 1 9 : 13 578 575 583 590 43 0 3 0 69 568. 
263 : I 6: 20 : 13 580 577 506 500 4 0 2 0 24 568 
263: 16:21: 12 504 ·, 579 508 508 0 0 2 0 13 569 
263: 16:22: 12 505 579 590 507 0 0 2 0 5 569 
263: 16:23: 13 587 500 592 506 0 0 2 0 0 569 
263: 16:24: 13 588 581 594 505 ' 0 0 2 0 0 669 
263: 16:25: 11 589 581 595 504 0 0 2 0 0 669 
263: 16:26: 13 590 581 596 583 0 0 2 

I 0 0 569 
263 : 16 : 27 : I 2 589 568 595 578 0 0 2 I 0 0 569 
263 : 16 : 28: 13 586 li53 593 568 0 0 2 I 0 0 567 
263 : I 6 : 29 : I 3 583 546 591 560 0 0 2 ! 0 0 565 
263: 16:30: 13 581 543 509 554 0 0 2 0 0 563 
263 : I 6 : 31 : I 3 580 542 500 · 550 0 0 2 0 0 561 
263: 16:32: 12 578 541 507 548 0 0 2 0 0 560 
263: 16:33: 13 576 541 586 547 0 0 2 0 0 550 
263: 16:34: 12 575 541 584 546 0 0 2 0 0 557 
263: I 6: 35: 12 575 541 583 544 0 0 2 0 0 556 
263 : l 6: 36 : I 2 574 542 583 544 0 0 2 0 0 556 
263: 16: 37: 12 572 541 581 543 0 0 2 0 0 500 
263: 16:38: 12 571 541 581 542 0 0 2 0 0 554 
263: 16: 39: 11 569 541 579 541 0 80 2 0 0 553 
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DAY 263 1904 DATA.7100-t?rff 

TIME TE132 ttt33 TE134 TE135 TE136 TE137 T!:138 TE139 TE140 'TI:1.41 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F ·DEG F 

263: 12 : 0: 23 582 581 575 582 579 580 579 579, 644 579 
263 : 12 : 1 : 23 581 580 574 501 579 579 579 579 644 G79 
263 : 12: 2 : 24 G82 581 575 582 579 580 579 579 645 579 
263:12: 3:23 581 580 574 581 578 580 579 578 644 578 
263: 12: 4:24 581 580 574 581 578 578 578 578 645 578 
263: 12: 5:23 579 580 571 578 575 576 575 575 644 575 
263: 12: 6:23 570, 578 G68 573 572 576 575 572 645 572 
263: 12: 7: 23 588 578 583 586 578 585 593 587 644 580 
263: 12: 8:23 625 590 634 711 645 582 636 668 645 654 
263: 12: 9:22 665 619 753 859 804 578 649 723 644 024 
263 : 12: 10 : 23 . 641 645 733 813 892 582 625 67:1 644 809 
263 : I 2: I 1 : 23 655 658 741 841 890 590 642 700 644 819 
263: 1 2: 12: 23 656 671 754 857 922 592 641 700 644 839 
263: 12: 13:23 656 680 742 857 925 584 639 700 644 lla7 
263: 12: 14:24 662 687 763 077 940 586 644 713 644 855 
263: 12: 15:23 662 i 692 765 079 952 582 643 712 644 856 
263: 12: 16:23 6~6 700 791 885 961 580 646 716 644 86:S 
263: 12: 17:23 667 706 799 885 967 591 647 712 645 866 
263: 12: 18:23 671 712 812 892 971 581 650 720 644 877 
263 : I 2 : I 9 : 23 665 720 818 898 990 572 635 701) 644 884 
263:12:20:24 663 723 807 895 981 381 641 712 644 873 
263: 12:21 :23 672 724 817 901 976 572 652 727 644 870 
263: 12:22:23 663 727 804 908 989 564 . 639 · 715 644 081 
263:12:23:22 662 727 792 897 985 568 63') 7HJ 645 U67 

O--' 263 : 12 : 24 : 23 662 725 786 01)1 973 568 638 710 645 861 
n263: 12:25:22 660 . 726 709 900· 984 570 634 707 645 870 o: 
~263: 12:26:23 661 725 784 893 978 576 637 707 645 864 ..-
-..i 263 : 12 : 27 : 24 665 724 797 899 979 58.'l 643 714 644 872 

263:12:28:23 668 725 806 902 980 583 644 716 644 877 
263: 12:29:23 669 726 803 903 983 586 649 711) 644 878 
263: 12:30:23 668 727 792 901 983 583 646 717 644. 876 
263: 12:31 :23 669 728 806 902 983 583 646 711S 644 877 
263: 12:32:23 667 727 796 903 984 582 645 717 644 877 
263:12:33:23 668 727 799 81)9 984 586 647 714 644 875 
263: 12:34:23 671 729 807 902 983 587 649 718 643 878 
263: 12:35:24 669 730 803 904 986 584 647 717 645 880 
263:12:36:23 671 731 807 913 995 581 647 720 644 886 
263:12:37:23 677 733 830 911 993 581 654 727 644 888 
263:12:38:23 670 735 811 903 1)92 586 647 716 645 880 
263 : 12 : 39 : 23 677 737 819 917 995 586 651 725 645 891 
263: 12:40:23 679 739 823 916 999 589 635 727 645 891 
263: 12:41 :23 680 740 820 924 1005 590 655 727 645 090 
263:12:42:23 671) 740 821 921 1005 586 652 727 645 894 
263: 12:43:23 671) 741 824 918 1002 585 655 720 645 092 
263: 12:44:23 679 746 850 937 1017 575 651 737 645 912 
263 : 12 : 45 : 23 677 746 oao 913 1005 578 654 730 644 891 
263: 12:46 :23 677 747 839 914 1003 578 654 729 645 893 
263:12:47:23 675 748 823 923 1009 576 648 725 644 895 
263 : I 2 : 48: 23 674 746 824 907 995 581 651 723 644 882 
263:12:49:23 676 749 823 924 1003 566 642 724 645 901 
263 : 12 : 50 : 23 669 750 824 925 1018 574 631) 715 644 898 
263 : 12 : 51 : 22 675 748 831 913 997 583 650 725 645 000 
263: 12:52:24 681 750 837 935 1010 579 656 737 645 905 
263: 12:53:23 674 748 814 911 1000 572 654 729 645 005 
263 : 12 : 54 : 24 675 748 831 921 1007 577 654 720 644 OIJ3 
263: 12:55:23 674 750 012 927 1001J 564 650 730 645 894 



DAY 263 1984 DATA.7:00-17:00 

TIME TE132 T.l!:133 TE134 TE135 TE136 TE137 TE138 TE139 TEl40 TEl41 
DAY:BR:J'll :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 12:56:23 674 749 826 919 1008 574 647 722 645 890 
263: 12:57:22 665 745 796 096 906 570 641 712 645 866 
263: 12:58:23 664 741 002 895 980 572 639 709 645 865 
263: 12:59:23 662 740 797 900 904 575 634 706 645 869 
263 : 13 : 0 : 23 665 738 798 896 983 579 639 711 645 869 
263: 13: 1 :23 670 737 817 903 902 582 644 717 645 876 
263: 13: 2:23 672 739 818 906 989 585 647 719 645 880 
263 : 13 : 3 : 23 670 737 796 905 986 58.'l 646 720 645 877 
263:13: 4:23 674 737 813 903 985 583 651 719 644 877 
263 : 13 : 5 : 23 671 738 804 905 985 585 649 717 645 878 
263 : I 3 : 6 : 23 671 737 803 905 987 585 648 719 643 879 
263 : 13 : 7 : 23 672 738 807 907 986 383 650 720 645 880 
263 : 13 : 8: 23 671 736 791 904, 987 585 649 719 644 876 
263: )3: 9:23 672 737 806 909 988 586 650 720 645 800 
263: 13: 10:23 672 737 821 905 987 586 650 719 644 079 
263: 13: t t :23 ,680 744 842 923 997 584 656 733 645 O'l9 
263: 13: 12:23 669 745 817 911 1002 576 644 719 645 885 
263: 13: 13:23 661 744 015 090 989 500 620 698 645 877 
263: 13: 14:24 660 730 000 876 961 576 630 703 645 854 
263 : 13 : 15 : 23 666 730 786 868 938 581 645 714 644 840 
263:13:16:23 665 732 791 894 958 580 643 714 645 866 
263:13:17:23 660 730 782 003 962 580 639 704 645 857 
263: 13: 10:22 665 730 796 884 960 587 646 709 645 859 
263 : 13 : 1 9 : 23 666 732 806 888 959 581 645 711 645 863 
263:13:20:23 665 733 807 892 969 586 644 707 645 870 0, 

<:1263: 13:21 :23 668 735 809 901 976 585 644 713 645 877 
oe--

oi263: 13:22:23 674 738 811 908 980 587 651 725 645 004 
or-' 

263: 13:23:23 675 740 816 912 987 588 652 726 645 UU8 
263: 13:24:23 673 741 802 913 987 581 650 726 645 UU5 
263: 13:25:23 674 741 813 911 988 587 653 726 645 UU5 
263: 13:26:23 675 742 815 911 906 507 652 726 644 886 
263 : 13 : 27 : 23 672 743 000 'l12 907 580 650 725, 645 884 
263: 13:20:23 6(>9 742 800 900 988 580 645 720 644 881 
263: 13:29:22 670 742 812 911 986 586 648 720 644 885 
263: 13 :30 :22 676 743 831 cu I 986 589 653 724 645 888 
263: 13:31 :23 679 745 824 904 985 581 657 732 643 892 
263: 13:32:23 670 748 821 908 995 578 645 715 646 807 
263 : 13 : 33 : 23 671 750 838 914 991 575 643 722 645 892 
263: 13 :34:23 669 750 828 909 991 573 645 721 645 005 
263 : 13 : 33 : 23 670 747 821 903 982 581 645 716 645 077 
263: 13:36:23 679 748 833 918 984 501 654 732 645 O'l2 
263:13:37:23 677 749 832 900 909 505 640 722 645 HH8 
263 : 13 : 38: 23 675 740 010 913 905 500 653 729 645 885 
263: 13:3CJ:23 674 747 014 912 907 585 650 724 645 R85 
263: 13:40:23 675 747 821 917 991 588 650 726 645 891 
263: 13:41 :23 678 749 830 917 992 587 652 727 645 U'l3 
263:13:42:23 680 749 035 922 996 5'l0 654 732 645 098 
263 : 13 : 43 : 23 682 751 034 924 996 590 656 732 645 898 
263: 13 :44 :23 684 751 041 923 996 594 661 732 645 898 
263: 13:45:22 601 751 823 926 998 587 655 735 645 899 
263 : 13: 46 : 23 681 751 827 921 999 590 656 732 645 897 
263 : 13 : 47 : 23 678 750 817 924 997 586 654 732 645 898 
263:13:48:22 678 750 821 921 999 588 654 729 645 897 
263 : 13 : 49 : 23 678 751 814 924 999 587 653 731 645 896 
263 : 13 : 50 : 23 678 750 810 922 1001 588 653 730 645 895 
263 : I 3 : 5 I : 23 678 750 815 926 1000 587 654 727 645 090 



DAY 268 1984 DATA.7:00-17:90 

TIME TEt32 TE133 TE134 TE135 TE136 TE137 TE13U TEl39 TE140 TE141 
DAY:UR:MJ :SE DEG F DEG F DEC F DEC F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 13: 52 :23 680 750 818 920 999 586 654 730 645 895 
263 : l 3 : 53 : 23 679 751 815 930 1001 587 656 733 645 902 
263: 13:54:23 678 751 813 926 1004 58.<\ 61'i2 732 645 898 
263: 13: 55 :23 679 751 811 926 1002 561 653 733 645 097 
263:13:56:23 677 751 815 922 1004 589 652 728 645 897 
263 : 13 : 57 : 23 679 751 OIU 920 1003 587 653 732 645 901 
263: 13:58:23 680 753 821 930 1006 587 654 733 64,5 90+ 
263: 13 :59:24 682 753 819 931 1006 589 656 737 645 903 
263: 14: 0:23 683 753 821 929 1005 590 660 738 645 903 
263: 14: 1 :24 679 753 817 929 1005 584 656 733 645 902 
263 : 14: 2 : 24 678 753 815 926 1008 585 651 728 645 900 
263 : 14 : 3 : 23 676 753 815 926 1005 502 651 720 645 899 
263 : 14: 4 : 23 678 754 816 929 1009 502 650 730 645 901 
263: 14: 5:23 602 755 018 936 1010 578 654 740 645 903 
263: 141 6:23 600 755 819 931 1013 575 654 736 645 898 
263 : 14: 7 : 23 688 759 836 950 1016 573 663 755 646 915 
263: 14: 8:22 678 758 825 924 1011 575 655 737 645 6911 
263: 14: 9:24 689 759 846 929 1002 579 666 747 645 906 
263: 14: 10:23 679 760 843 924 1007 584 653 729 645 I 900 
263 : 1 4 : l I : 23 688 761 834 942 1003 578 660 749 645 903 
263 : 14 : 12 : 22 678 759 809 926 1009 579 652. I 731 645 694 
263: 14: 13:23 686 759 828 935 1004 586 660 i 742 645 901 
263: 14: 14:23 694 762 838 955 1017 573 669 761 645 917 
263: 14: 15:23 682 762 832 

! 
935 1020 576 6115 738 645 903 rll 263: 14: 16:23 683 760 820 ,! 931 1005 573 I 655 742 645 894 

263 : 14 : 1 7 : 23 681 759 814 929 1005 575 654 740 645 893 ... -ii 
~ 263 : 14 : 18: 23 677 758 613 931 1006 578 656 736 645 894 rt! 
<0263: 14: 19:23 678 757 811 923 1001 585 654 731 645 891 

263: 14:20 :23 677 756 808 I 924 1001 583 651 728 645 892 
263: 14:21 :23 680, 757 819 931 1005 580 652 734 644 896 
263: 14:22:22 682 758 819 932 1010 580 654 736 644 099 
263: 14 :23 :23 681 759 820 928 1005 585 657 735 645 898 
263: 14:24:22 690 .. 761 860 93? 1000 506 666 747 645 911 
263: 14:25:22 691 '764 861 940 1012 585 667 748 645 915 
263: 14 :26: 23 682 764 843 923 1009 IS88 656 732 645 901 
263:14:27:23 693 767 859 947 1007 562 • 669 759 644 919 
263: 14:20:23 683 767 857 924 1015 58? 65? 734 645 903 
263 : 14 : 29 : 24 667 766 855 932 1006 507 657 740 645 906 
263 : 14 : 30 : 23 666 766 845 929 1006 587 61'i7 739 645 904 
263: 14:31 :22 694 767 052 940 1007 590 667 751 645 913 
263:14:32:23 682 766 033 928 1010 592 654 729 646 905 
263 : 14 : 33 : 24 687 764 842 929 1003 595 661 738 644 905 
263:14:34:23 689 766 845 934 1008 595 663 738 646 910 
263: 14:35:23 687 766 846 934 1009 587 659 736 645 909 
263:14:36:23 683 766 824 937 1011 582 656 739 645 906 
263 : 14 : 37 : 23 682 766 825 938 1015 573 651 739 646 904 
263: 14:38:23 679 766 824 930 1013 578 646 732 646 900 
263: 14:39:22 667 762 818 932 1005 582 661 747 645 897 
263:14:40:22 685 764 825 936 1009 583 657 742 646 903 
263: 14:41 :23 686 763 824 936 1010 502 660 743 646 903 
263 : 14 : 42 : 23 604 763 036 931 1010 507 656. 740 645 904 
263:14:43:23 688 765 033 937 1007 690 661 746 646 908 
263: 14 :44 :23 690 765 032 943 1013 689 666 750 645 91 I 
263: 14 45 :22 690 763 028 936 1010 691 665 747 645 906 
263 : 14 46 : 23 690 763 032 934 1009 594 666 742 646 907 
263: 14 47: 22 687 762 827 937 1007 590 662 741 645 909 



DAY 268 1984 DATA.7:00-17:ee 

TJPIE TEl82 TEf33 TE134 TE133 TE136 TE137 TE138 TE189 TE148 TE141 
DAY:HR:MI :SE DEG F DEG Ji' DEG Ji' DEG Ji' DEG I'' DEG Ji' DEC F DEG F DEG F DF£ F 

263: 14:48:22 684 762 025 933 1010 590 659 738 645 907 
263;)4:49:23 68.'l 762 822 930 1008 386 6li6 737 645 904 
263: 14:50:23 687 763 827 933 1009 589 6a7 738 645 907 
263: J4:5t :22 690 763 837 935 1007 590 661 743 643 909 
263: 14: 32 :23 688 765 830 934 1010 590 661 741 645 9.11 
263: 14 : 53 : 22 687 765 839 934 1009 589 659 740 645 908 
263: 14:54:23 690 766 841 936 1009 593 662 742 646 911 
263:14:55:22 688 '766 837 930 1011 591 662 744 645 913 
263 : 14 : 56 : 23 692 766 842 937 1010 594 666 748 645 9.12 
263: 14: 57 : 23 700 768 843 954 1014 500 674 765 645 920 
263 : 14 : 58: 23 651 754 763 831 947 581 633 686 645 8.'l6 
263: 14:59:23 671 747 793 877 910 589 651 721 645 8.'l9 
263: ta: 0:23 667 742 798 862 924 588 644 705 645 8.'l9 
263: 15: 1 :23 668 740 797 862 918 585 647 711 645 838 
263 : 1 5 : 2: 22 661 737 779 865 921 575 639 704 645 839 
263:15: 3:23 662 736 793 863 924 577 638 705 645 841 
263: us: 4:23 660 734 779 856 917 580 639 700 646 1.Ja4 
263: u: 5:23 660 732 774 859 914 580 641 704 645 833 
263:15: 6:23 661 730 770 862 917 580 640 703 645 837 
263: 15: 7:23 658 729 771 062 919 580 639 703 645 8.'l6 
263!15: 0:23 659 728 772 062 917 581 641 704 645 8.'l6 
263:15: 9:24 660 728 765 860 918 581 639 704 645 8.'l5 
263: 15: 10:23 660 728 768 863 919 580 639 702 643 837 
263 : 1 5: I 1 : 23 659 727 765 859 916 579 639 704 645 833 
263 : I 5: 12: 23 662 729 781 870 923 582 640 706 646 843 f\J 

c, 263 : l 5: 13 : 23 668 730 791 876 929 588 647 714 645 040 -,-

,.:., 263 : 15 : 14 : 23 672 735 802 885 938 506 648 711J 646 860 ~ 

0 263: 15: 15:22 675 737 809 091 945 507 6li3 726 646 · 866 
263! 15: 16!22 678 740 813 897 951 596 656 729 646 873 
263 : l 5 : 17 : 23 678 742 819 902 958 585 657 730 646 , 878 
263: t:i: 10:23 682 748 833 913 968 588 654 733 646 891 
263 : 15 : 1 9 : 22 682 752 839 918 977 576 653 740 645 894 
263:15:20:22 681 : 753 829 907 977 580 659 733 646 884 
263 : I 5 : 21 : 22 681 753 830 913 973 580 656 734 646 888 
263:15:22:22 680 753 819 911 975 587 654 738 646 885 
263:15:23:22 687 754 833 927 983 585 663 746 646 890 
263: u:24:22 687 757 851 926 993 578 660 744 645 902 
263: 15:25:22 687 · 759 046 919 985 580 661 741 646 896 
263:15:26:22 688 759 034 917 903 507 657 735 646 894 
263:15:27:22 607 759 830 926 98a 589 660 740 646 901 
263:15:20:22 684 758 829 926 992 589 657 737 646 901 
263:15:29:22 680 757. 817 927 992 579 650 735 646 897 
263:15:30:22 678 757 819 922 993 579 648 730 646 892 
263: 15:31 :22 681 757 R27 916 987 587 652 728 645 892 
263: HS:32:22 682 757 829 924 989 507 653 732 646 098 
263:15:33:23 686 759 833 925 909 500 657 736 646 899 
263:15:34:23 687 760 845 920 991 509 660 7:J8 646 904 
263: 15:35:22 606 760 834 927 992 587 657 739 646 903 
263:15:36:23 684 759 820 930 992 579 657 740 645 901 
263:15:37:22 679 758 817 922 992 576 653 735 645 893 
263:15:38:23 679 759 826 920 989 588 652 727 645 897 
263: 15:39:22 684 759 837 922 988 589 658 732 645 098 
263: 15:40:22 687 760 824 925 991 591 651 729 645 095 
263: 15:41 :24 679 759 806 922 993 506 649 720 646 097 
263: t:;:42:23 680 757 007 921 991 505 649 720 64:i 894 
263:15:43:22 680 756 012 921 990 585 650 727 646 895 



DAY 263 1984 DATA.7:00-17S00 

Tl11E TE132 • TE133 TE134 TE135 TE136 TE137 TE138 TEHJ9 TE140 TE141 
DAY:HR:Jfl :SE DEG F DEG F DEG F DEG F DF.G F DEG F DEG F DEG F DEG F DEG F 

263:15:44:22 680 757 819 923 990 582 651 729 646 897 
263:15:45:22 684 757 788 926 992 589 647 734 646 090 
263:15:46:23 682 757 804 927 993 585 652 736 646 897 
263:U:47:22 685 756 813 928 992 586 651 737 646 898 
263:15:48:23 686 756 813 927 992 586 659 740 646 898 
263:15:49:24 605 756 806 927 991 586 658 739 646 898 
263:15:50:22 682 756 811 927 991 581 656 737 646 898 
263 : 15 : 51 : 23 679 756 819 925 992 582 649 731 646 897 
263:15:52:22 682 756 813 925 991 585 654 737 646 897 
263:15:53:22 685 757 811 ' 929 991 586 657 741 646 899 

' 263:15:54:22 687 ·756 814 930 991 587 659 741 646 901 
263: 15:GS:23 688 756 au 930 991 590 662 743 646 897 
263: 15: 56 :22 686 757 817 931 991 588 658 740 646 899 
263: 15::>7:23 607 757 025 925 990 591 663 738 646 896 
263 : 15 : 50: 22 609 750 028 931 990 592 662 740 646 899 
263:15:59:23 686 758 801 929 993 591 654 736 646 895 
263:16: 0:22 683 757 786 927 993 590 651 734 646 890 
263: 16: 1:22 68.~ 757 779 927 993 589 653 738 64:J 891 
263:)6: 2:22 684 756 779 929 992 588 654 739 646 892 
263:)6: 3:23 684 755 807 9211 991 588 654 738 645 895 
263 : 16: 4 : 23 685 756 813 925 988 587 660 730 646 897 
263: 16: 5:23 686 i 757 832 929 989 500 661 738 646 902 
263 : 16: 6 : 23 684 757 017 929 992 586 6a6 738 646 900 
263 : 16: 7 : 22 616 737 717 813 950 521 580 605 646 828 (Y) 

· 263: 16: 8:23 589 702 620 694 853 515 1171 1143 646 730 
Q 263 : I 6 : 9 : 23 580 666 583 612 727 548 569 557 646 641 ..-
~ 263: 16: 10 : 22 578 639 580 593 645 562 571 565 647 601 ..-

263 : 16: I l : 22 575 624 576 367 609 543 571 555 646 505 
263 : 1 6 : 12 : 22 576 616 575 587 597 539 572 551 647 :;01 
263 : 1 6 : 13 : 22 1175 609 571 585 591 530 571 HO 646 a7e 
263 : l 6 : 14 : 23 575 605 572 504 509 a62 a71 566 647 578 
263: 16: 15: 23 573 602 571 582 587 564 G72 a65 646 576 
263 : l 6 : l 6 : 22 573 598 569 581 586 547 571 551 646 575 
263 : 16 : I 7 : 23 573 596 56R 581 584 541 571 550 646 575 
263 : 16: 18: 23 57+ 595 567 583 585 1134 569 542 647 575 
263 : 1 6 : I 9 : 23 574 594 562 IJ84 587 527 569 540 646 575 
263:)6:20:23 574 I 593 564 586 589 557 568 563 646 575 
263: 16:21 :23 575 591 563 588 591 559 560 563 647 575 
263:16:22:22 574 591 562 509 594 560 566 562 646 575 
263:16:23:23 574 590 G62 590 li95 561 566 561 646 575 
263:16:24:22 570 590 361 591 596 561 565 558 646 575 
263:16:25:23 575 590 560 592 598 555 564 549 646 575 
263:16:26:23 575 591 548 593 599 534 562 525 646 574 
263: 16:27 :23 571 589 549 588 599 637 1145 529 647 568 
263:16:28:23 564 I 586 546 580 598 524 529 522 647 556 
263:16:29:23 557 581 5-42 576 596 518 523 517 646 547 
263:16:30:24 554 577 539 574 595 516 521 5l5 646 541 
263: 16:31 :22 551 573 536 571 592 5U 518 514 646 G37 
263116 :32 :23 549 569 535 569 591 516 518 514 646 535 
263 : 16 : 33 : 23 540 568 a33 568 590 516 517 514 646 533 
263 : I 6 : 34: 23 548 566 531 566 588 516 517 513 646 532 
263: 16 :aa:22 547 564 531 565 588 517 517 513 646 532 
263:16:36:22 546 563 530 564 587 518 518 514 646 531 
263:16:37:23 545 561 529 563 586 518 517 513 646 529 
263:16:38:22 544 560 529 563 585 518 . 518 505 646 530 
263:16:39:22 543 559 525 561 503 516 516 504 646 529 



DAY 263 1984 DATA.T:00-1?,ee 

THIE TE.142 TE143 TE144 TE145 TE146 TE147 TE148· RJIIAXT RMINT TE182 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 12: 0:23 579 580 579 581 582 579 579 644 575 582 
263: 12: 1 :23 579 500 579 501 502 578 570 644 G75 582 
263: 12: 2:24 579 580 579 681 582 578 578 644 575 583 
263 : 12: 3 : 23 578 579 500 501 501 578 570 644 574 G82 
263 : 12: 4 : 24 578 580 573 581 581 578 577 645 573 583 
263:12: 5:23 575 57Y li71 ti76 577 575 574 644 571 583 
263: 12: 6:23 570 579 572 575 574 571 570 645 568 582 
263: 12: 7 : 23 584 579 593 596 596 576 582 644 573 582 
263: 12: 8:23 666 I 580 630 684 720 668 657 694 578 582 
263: 12: 9:22 846 580 637 728 799 792 819 859 578 582 
263 : 12: 10 : 23 852 580 624 683 741 817 898 898 500 582 
263 : 12 : I 1 : 23 873 580 638 713 776 834 895 895 500 5U2 
263: 12: 12:23 898 500 633 711 774 047 934 931 580 582 
263: 12: 13 :23 902. 500 636 713 777 852 937 937 580 582 
263 : 12 : 14 : 24 921 500 641 724 793 870 950 944 580 582 
263 : 12 : 15 : 23 927 579 639 724 795 879 964 961 579 582 
263 : 12 : 16 : 23 918 578 638 723 795 885 956 961 578 · 583 
263 : 12 : 17 : 23 929 578 640 724 796 889 9110 967 578. 583 
263: 12: 18:23 930 576 637 724 799 893 952 970 576 582 
263: 12: ]9:23 924 575 627 ?ti 788 898 964 991 371 582 
263:12:20:24 934 575 635 721 798 897 961 983, 573 582 
263: 12:21 :23 924 G73 638 730 806 901 9H 975 573 582 
263: 12:22:23 948 · 573. 629 718 797 902 975 909 564 502 
263:12:23:22 946 573 630 719 793 892 973 985 568 582 

(I, i 
263 : 12 : 24 : 23 937 573 629 719 793 892 967 973 571 582 

~263: 12:25:22 9:11 1173 627 718 796 903 981 983 569 502 ..-· 
~263: 12:26:23 941 573 632 720 796 898 977 982 573 582 .. -

263:12:21:24 94G IS73 637 725 801 899 903 984 573 582 
263:12:28:23 943 573 637 727 005 893 987 987 573 582 
263: 12:29:23 947 572 640 729 807 892 991 991 572 582 
263: 12:30:23 950 573 640 .728 805 889 995 995 573 582 
263: 12 :31 :23 949 572 638 727 803 885 984 985 572 582 
263:12:32:23 953 572 639 729 806 890 994 994 572 582 
263: 12:33:23 944 573 635 725 799 889 994 994 573 582 
263:12:34:23 946 573 638 728 803 887. 993 993 573 582 
263 : 12 : 35 : 24 953 573 640 729 804 891 997 . 997 573 582 
263 : 12: 36 : 23 962 573 638 732 810 901 998 998 573 582 
263 : 12 : 37 : 23 947 572 639 733 812 909 96:1 993 572 582 
263: 12:38:23 9.+9 573 639 727 803 903 I 985 992 573 582 
263: 12:39:23 966 574 642 737 816 908 984 992 574 582 
263:12:40:23 963 573 641 737 815 905 994 999 573 502 
263: 12:41 :23 969 573 636 736 816 906 1014 1011 573 502 
263: 12: 42 :23 966 573 643 738 818 905 1014 1015 573 502 
263 : 12 : 43 : 23 965 573 645 740 817 907 992 1002 573 503 
263:12:44:23 960 572 639 730 824 924 9Y5 1017 572 583 
263: 12:45:23 941 571 641 735 813 912 976 1008 571 582 

'263: 12 :46 :23 943 571 641 733 813 913 971 1003 571 583 
263: 12:47:23 91i9 571 638 733 815 918 984 1007 569 582 
263: 12:48:23 941 571 641 732 809 912 971 997 571 582 
263: 12:49:23 963 571 631 726 810 922 985 1003 572 582 
263: 12:50:23 975 571 629 723 809 925 .1008 1018 571 583 
263: 12:51 :22 947 572 · 639 734 814 916 967 997 572 502 
263 : 12 : 52 : 24 964 571 641 742 828 927 909 1010 571 503 
263:12:53:23 944 572 639 733 812 916 977 1002 572 502 
263 : 12: 54 : 24 959 571 642 734 015 924 905 1005 571 li02 
263: 12:55:23 972 571 633 732 012 917 996 1007 566 582 



DAY 268 1984 DATA.?:00-17:80 

TIME TE142 TE148 TE144 TE14G TE146 TE147 TE148 mtAXT MI.NT TE102 
DAY:UR:1'11 :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DF..G F DEG F DEG F 

263: 12:56:23 954 f 571 632 726 806 911 987 1008 571 583 
263: 12: 57 :22 943 571 633 724 798 903 977 986 570 503 
263 : 12: 58: 23 940 571 631 720 796 901 974 981 571 58.'3 
263:12:59:23 949 571 629 718 797 904 988 988 571 502 
263: 13: 0:23 944 572 635 723 798 900 990 990 572 582 
263: 13: 1 :23 944 572 634 728 804 898 991 991 572 582 
263: 13: 2:23 947 , 572 636 1a0 006 096 997 999 572 682 
263:13: 3:23 955 572 640 732 006 097 . 998 997 672 582 
263: 13: 4:23 945 572 641 731 006 090 996 996 572 582 
263: 13: 5:23 952 572 639 729 005 889 996 996 572 582 
263: 13: 6:23 951 572 638 730 805 888 997 997 572 582 
263 : 13 : 7 : 23 950 572 641 732 806 890 997 996 572 582 
263: 13: 8:23 955 572 641 732 804 887 1000 998 571 582 
263: 13: 9:23 954 572 688 733 808 893 997 998 572 582 
263: 13: 10:23 950 572 639 732 806 898 984 987 572 582 
263: 13:1 I :23 956 571 643 741 823 917 981 997 571 582 
263:13:12:23 959 571 635 727 803 91G 995 1002 571 582 
263: I 3: 13 : 23 930 571 621 705 781 903 974 995 571 582 
263: 13: 14:24 905 571 624 709 781 883 953 964 57f 502 
263: t3: 13:23 902 572 641 727 791 868 939 939 572 581 
263: 13: 16:23 939 572 640 727 800 888 966 959 572 502 i 263: 13: 17:23 930 572 637. 719 790 880 972 972 572 582 I 
263: 13: 10:22 923 573 639 721 791 878 968 968. 573 582 
263: 13: 19:23 921 573 635 722 793 877 966 966 573 582 
263 : 13 : 20 : 23 936 572 682 717 798 880 977 976 572 582 Cl 

o 263 : 13 : 2 l : 23 943 572 638 726 802 890 983 985 1172 582 C'J 
,:_,263: 13:22:23 948' 572 644 738 812 895 987 987 572 582 rl 
w 263: 13 :28: 23 950 572 641 736 812 900 995 994 572 582 
• 263: 13:24:23 959 572 645 740 814 9e5 997 997 572 582 

263 : 13 : 25 : 23 957 572 646 739 814 902 996 996 572 582 
263: 13:26:23 950 572 646 740 814 900 992 992 572 582 
263:13:27:23 959 572 644 740 817 908 995. 995 571 582 
263 : 13 : 28: 23 955 571 641 733 807 905 997 997 572 502 
263: 13:29:22 954 572 639 731 007 098 995 996 571 .. 582 
263: 13:30:22 944 572 641 735 Oil 897 994 993 571 582 
263 : 13 : 31 : 23 941 571 641 735 813 901 973 906 571 582 
263: 13:32:23 947 . 571 636 721 798 9.12 985 995 571 582 
263: 13!33:23 927 569 634 726 806 913 982 991 569 582 
263:13:34:23 930 570 633 725 802 907 98.'J 992 570 58.'J 
263: 13:35:23 937 570 637 726 802 905 980 984 569 583 
263: 13:36:23 940 570 641 740 820 917 977 981 571 582 
263:13:37:23 941 571 641 733 812 913 983 989 571 582 
263: 13:38:23 957 572 647 742 818 916 990 990 572 582 
263:13:39:23 955 571 645 737 812 912 995 995 571 582 
263:13:40:23 955 571 643 738 816 911 997 997 571 502 
263 : 13 : 41 : 23 952 572 641 740 816 910 993 993 572 502 
263:13142:23 957 571 640 742 023 9Ui 1000 997 571 G82 
263: 13 :43 :23 959 571 642 741 819 911 1004 1003 572 582 
263 : 13 : 44 : 23 956 571 645 742 820 910 1003 1003 571 582 
263: 13:40:22 969 571 646 745. 822 909 1007 1007 571 582 
263: 13 :46 :23 960 57) 644 744 820 906 1007 1007 571 582 
263 : I 3 : 47 : 23 968 571 647 746 822 918 1005 1004 571 583 
263: 13:48:22 964 571 647 742 819 911 1007 1006 571 582 
263:13:49:23 970 572 648 745 819 908 '1007 1007 572 582 
263 : I 3 : 50 : 23 970 572 644 741 817 906 1010 1010 572 582 
263 : 13 : 51 : 23 971 571 644 740 817 909 1010 HH0 571 502 



DAY 263 1984 DATA.7:00-17188 

TIME TE142 TE143 TE144 TE145 TE146 TE147 TE148 ruwcr lU'llN'l' TEIB2 
DAY:HR:Ml :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 13: 52 : 23 966 571 648 744 819 905 1009 1009 571 582 
263: 13:53:23 976 571 647 745 822 906 1011 HHI 571 502 
263 : 13 : 54 : 23 973 571 648 746 820 904 1013 1013 571 582 
263 : 13 : 55 : 23 973 571 645 746 823 916 1010 1010 572 5U2 
263 : 13: 56 : 23 971 571 645 740 817 909 1014 1014 572 582 
263 : 13 : 57 : 23 · 975 571 647 744 823 909 1013 1011 571 G82 
263: 13:58:23 977 571 647 746 U24 907 1018 1018 571 582 
263: 13:59:24 977 571 650 748 825 906 1016 1016 571 58.'3 
263114: 0:23 975 571 6G2 751 827 909 1014 1014 571 582 
263: 14: 1 :24 977 571 649 749 825 917 1013 1013 571 582 
263 : I 4 : 2 : 24 976 571 647 744 820 909 1017 1017 571 582 
263:14: 3:23 974 571 645 744 821 917 1014 1014 571 582 
263: 14: 4:23 977 571 643 746 626 925 1017 1017 571 582 
263 : 14 : ti : 23 982 tl71 64'5 752 835 938 1015 1013 571 582 
263: 14: 6:23 980 571 644 747 826 935 1'U5 1015 571 581 
263 : 14 : 7 : 23 990 570 647 756 839 933 1014 1014 570 5U2 
263: 14: 6:22 953 569 643 741 816 920 1004 1013 569· 581 
263: 14: 9:24 954 569 649 749 029 926 989 1001 569 581 
263 : 14: 10 : 23 961 570 643 739 817 926 997 1007 569 581 
263 : 14 : 11 : 23 979 5•10 649 758 841 · 936 1000 1000 570 581 
263: 14: 12:22 973 571 647 747 823 932 1014 1014 571 582 
263 : 14 : 13 : 23 976 572 653 756 836 935 1006 1006 :572 582 
263: 14: 14:23 997 571 654 765 . 847 939 1016 1017 571 582 
263; 14 : 15 : 23 975 571 642 744 821 932 1015 1020 571 · 581 

· 263: 14: 16:23 975 570 645 750 829 927 1002 1004 570. 582 
n 263 : 14 : 1 7 : 23 974 571 646 750 826 928 1006 1004 571 581 
..:., 263: 14: 18:23 976 571 643 750 827 931 1010 1010 571 502 
~ 263: 14: 19: 23 969 572 649 747 623 927 1007 1007 572 5tl1 

263: 14 :20 :23 971 572 646 745 825 929 1009 1009 572 502 
263: 14:21 :23 977 571 645 749 032 934 1010 1010 571 581 
263:14:22:22 980 571 640 753 034 936 1014 1014 G71 581 
263:14:23:23 968 572 650 750 829 931 1006 1007 572 582 
263:14:24:22 959 571 653 756 · 8.19 938 1002 1006 571 582 
263: 14:25:22 963 570 653 756 839 944 1004 1012 570 581 
263 : 14: 26 : 23 962 570 647 743 822 933 1001 1009 570 581 
263 : 14 : 27 : 23 961 570 654 763 846 944 1000 1007 570 581 
263: 14:26:23 964 570 642 740 819 937 1006 HH5 570 501 
263: 14:29:24 967 570 646 748 831 · 936 998 1005 570 501 
263: 14:30:23 966 571 648 751 831 935 1002 1006 570 502 
263: 14:31 :22 969 571 657 764 845 943 1000 1005 571 501 
263: 14:32:23 971 571 649 753 825 931 1013 1014 571 li81 
263: 14:33:24 962 571 654 753 035 925 1002 1003 571 581 
263 : 14: 34: 23 972 573 665 753 836 927 1008 1008 573 582 
263: 14:35:23 967 572 6li2 751 833 931 1008 1010 572 581 
263: 14:36:23 982 572 648 754 838 938 1017 1017 572 582 
263:14:37:23 981 572 642. 749 832 939 1020 1021 572 5R2 
263:14:30:23 976 572 638 743 027 936 1017 1018 572 582 
263: 14:39:22 976 571 651 761 8.19 934 1012 1012 571 582 
263:14:40:22 983 572 650 756 834 938 1016 1016 572 582 
263 : 14 : 41 : 23 982 572 648 758 839 938 1016 1016 572 582 
263: 14:42:23 974 572 649 751 832 932 1014 1013 572 582 
263:14:43:23 979 573 654 759 839 929 1015. 1014 573 582 
263:14:44:23 987 572 656 761 840 931 1022 1020 573 501 
263:14:45:22 983 572 656 758 838 921 1019 1019 572 581 
263:14:46:23 977 572 658 756 833 919 1017 1017 572 502 
263:14:47:22 982 572 655 754 834 920 1016 1016 572 501 



DAY 263 1984 DATA.7:00-17:88 

TIME T!:142 TE143 TE144 TE145 TE146 TE147 TE148 RKAXT mmrr· TE182 
DAY:HR.:IU :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG 1'' DEG 1'' 

263: 14 :48:22 982 572 653 751 829 917 1028 1828 572 581 
263: 14:49:·23 977 572 650 753 830 917 1016 1016 572 581 
263:14:58:23 979 572 652 752 831 918 1018 1818 572 582 
263: 14:51 :22 974 572 653 757 834 919 1016 1016 572 581 
263: 14:52:23 979 571 648 753 831 921 · 1018 1018. 571 581 
263: 14:53:22 976 571 650 753 8.'31 919 1016 1016 571 582 
263: 14:54:23 976 572 651 753 832 918 1016 1016 572 581 
263:14:55:22 979 571 651 754 8.'ll'l 928 1020 i 1020 571 581 
263 : 14: 56 : 23 978 571 654 760 838 919 10lli ' 1017 571 581 
263: 14 : 57 : 23 991 571 662 774 856 941 1016 1010 571 581 
263: 14: 58: 23 865 571 632 699 753 865 939 965 571 581 
263: 14: 59 :23 885 571 638 733 797 85'5 918 912 571 581 
263: Hi: 0:23 890 571 632 714 773 848 931 931 571 581 
263: 15: I :23 889 571 636 720 781 839 923 923 571 581 
263:15: 2:22 896 570 .• 632 714 778 842 927, 927 570 581 
263115: 3:23 085 569 :, 631 713 779 856 9301 930 570 581 
263 : 1 5 : 4 : 23 879 570 i 636 712 775 858 922 923 569 582 
263:15: 5:23 891 569 639 716 779 852 920 919 569 561 
263:15: 6:23 897 570 637 715 779 848 924 923 570 581 
263:}5: 7:23 896 570 I 635 715 779 843 925 925 570 382 
263 : 111 : 8: 23 897 569 : 637 716 779 840 923 923. 569 581 
263 : 111 : 9 : 24 893 569 636 716 774 834 924 924 569 581 
263: 15: 10:23 896 569 I 634 713 775 829. 926 925 569 582 
263 : 15 : 1 J : 23 893 569 637 717 779 827 922 922 669 581 ('\.. 
263:15:12:23 905 569 634 719 784 843 931 931 570 5aI ('\J 

<;) 263 : 15 I 13 : 23 907 569 632 725 788 846 936 ., '936 669 68] 
~ 263 : Hi : 14 : 23 913 569 635 727 795 858 946 . 946 569 582 

..-

263 : l 5 : 1 5 : 22 921 569 642 737 806 861 933 953 569 582 
263: 1 5: 16: 22 929 569 641 740 806 867 959 . 959 569 581 
263:15:17:23 932 569 644 740 809 876 965 965 569 501 
263: 15: 18:23 946 569 640 740 817 894 973 971 569 502 
263 : 111 : 19 : 22 938 568 639 743 023 907 977 97:i 568 582 
263:15:20:22 931 569 647 741 814 908 977 977 569, 582 
263 : 15 : 21 : 22 933 568 645 744 820 915 976 976 568 581 
263 : 15 : 22: 22 940 569 646 745 821 909 981 981 569 681 
263:15:23:22 956 569 65] 756 R.'34 924 989 986 569 581 
263:15:24:22 946 569 645 748 825 928 993 993 569 581 
263:15:25:22 933 568 646 745 823 923 984 986 1169 582 
263: 15 :26 :22 949 569 647 746 823 911 986 986 569 581 
263:)5:27:22 959 569 6110 751 831 913 993 993 569 501 
263: 15:28:22 962 569 647 747 827 913 999 999 569 581 
263:15:29:22 968 569 642 747 825 922 1000 1000 569 :mt 
263:15:30:22 964 569 639 742 823 924 1000 1000 569 581 
263: 15:31 :22 950 569 645 741 021 912 993 996 569 581 
263:15:32:22 963 569 648 745 826 915 996 995 569 581 
263:15:33:23 962 ! 569 646 746 827 911 995 995 569 581 
263: ta:34:23 959 569 647 748 829 911 998 998 569 581 
263:15:35:22 963 569 648 751 829 909 999 999 569 561 
263:15:36:23 969 569 648 754 832 920 1000 1000 569 581 
263:15:37:22 964 569 645 746 823 919 999 1000 569 501 
263:15:38:23 961 569 645 739 819 911 996 997 569 582 
263: U:39:22 954 569 647 744 024 906 995 996 a69 501 
263:15:40:22 962 . 569 636 742 020 086 999 998 569 581 
263 : 1 5 : 4 J : 24 963 i 560 633 740 817 897 999 1000 568 582 
263:15:42:23 960 567 645 740 818 891 997 997 567 581 
263: u;:43:22 962 567 645 740 817 889 997 997 1167 581 



DAY 263 1984 DA'fA.7:00-17:88 

Tll'IE TE142 'TEl43 TE144 TEl45 -TE146 TE147 'TE148 MAXT RllfIYIT TE182 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F D.EG J.i' DIW J.i' 

263: U:44:22 962 568 645 744 820 891 997 997 568 582 
263: 15:45:22 964 566 634 747 819 889 998 999 568 582 
263:15:46:23 966 566 641 748 823 885 999 999 566 581 
263:15:47:22 968 566 644 748 823 887 999 999 566 581 
263:13:48:23 969 566 653 753 826 889 998 998 566 502 
263:15:49:24 969 567 651 750 823 894 997 997 567 581 
263:15:50:22 968 568 646 751 828 901 997 997 568 581 
263: 15:51 :23 966 567 645 743 819 900 999 999 567 581 
263:}5:52:22 966 568 647 747 824 895 997 997 568 582 
263:15:53:22 968 569. 651 752 826 893 997 997 569 581 
263:}5:54:22 970 569 656 753 026 696 999 999 569 581 
263:15:55:23 966· 568 645 753 826 886 997 997 068 581 
263:15:56:22 969 566 650 7ul 827 689 997 997 566 5R1 
263:15:57:23 961 566 64u 749 823 890 995 995 566 581 
263 : 15 : 58: 22 967 568 646 753 827 901 996 996 566 581 
263:t5:59:23 967 567 639 750 823 893 999 999 568 581 
263:t6: 0:22 966 566 636 748 819 889 999 999 566 581 
263: 16: 1 :22 966 565 635 749 821 881 998 990 565 581 
263: 16: 2:22 965 564 641 753 825 804 997 997 564 581 
263116: 3:23 965 564 653 749 823 887 996 996 GM 581 
263 : 16 : 4: 23 965 564 654 752 827 891. 993 993 564 581 
263 : 1 6 : 5 : 23 959 565 653 753 030 905 995 994 565 581 
263:16: 6:23 968 566 654 7ul 825 903 998 998 566 581 
263:16: 7:22 658 564 57u 633 689 848 943 965 518 581 
263:16: 8:23 731 564 568 58.'I 598 753 834 853 CIU 581 (Y) 

263 : t 6: 9 : 23 616 564 569 574 573 651 700 727 548 580 0J 

<:">263: 16: 10:22 584 56:S 571 574 571 604 624 654 562 581 rl 

~263: 16: 11 :22 577 564 569 575 571 583 597 646 549 581 
263: 16: 12:22 578 565 571 575 572 579 590 64,6 539 582 
263: 16: 13:22 577 · 565 569 575 571 575 587 647 540 581 
263: 1 6: 14: 23 577 566 572 575 572 573 586 647 550 582 
263 : I 6 : 1 5 : 23 576 565 571 575 572 572 583 646 564 581 
263: 16: 16:22 375 565 570 575 571 571 582 646 547 581 
263: 16117:23 575 565 569 574 571 569 581 646 543 601 
263: 16: 18:23 578 565 566 575 567 568 581 647 535 081 
263: 16: 19:23 581 562 563 574 563 5-64. 581 646 523 582 
263:J6:20:23 582 560 565 574 562 563. 582 646 556 591 
263 : 1 6 : 21 : 23 585 558 u64 573 559 563 583 647 mm 575 
263:16:22:22 585 556 563 572 555 562 583 646 555 569 
263 : 1 6 : 23 : 23 586 554 562 571 552 560 583 646 552 566 
263:16:24:22 586 553 561 571 547 558 582 646 547 570 
263: 16:25 :23 587 550 558 569 541 556 582 646 542 575 
263: 16:26 :23 587 548, 554 568 535 554 582 646 535 076 
263:16:27:23 575 540 538 548 515 545 575 646 518 579 
263:16:20:23 562 528 521 532 499 ua0 563 646 500 580 
263: 16:29:23 557 519 514 G26 493 522 556 646 493 581 
263:16:30:24 654 all 510 523 489 514 552 646 489 581 
263 : l 6 : 3 I : 22 551 506 508 521 487 510 549 646 487 581 
263:16:32:23 550 503 508 519 486 508 1>48 646 486 582 
263: 16:33:23 550 501 507 518 486 507 547 646 487 502 
263:)6:34:23 549 499 506 517 487 507 546 646 487 582 
263:16:35:22 549 499 506 517 487 506 545 646 487 582 
263: 16:36:22 :J50 498 507 517 400 507 545 646 488 u82 
263:16:37:23 548 496 507 516 480 506 543 646 488 582 
263 : 1 6 : 38: 22 548 496 505 516 48U 507 543 646 488 583 
263:16:39:22 548 495 50a 516 485 506 543 646 48u 582 



DAY 26S 1984 DATA.7:00-17:00 

TIME TE18.'l · TEl84 TEl85 TEl86 TEl87 TEl88 TEl89 TE190 TE191 TE192 
DAY:HR:MI :SE DEG F DEG F DEG F DEG .t' DEG 1'' DEG F DEG 1'' DEG 1'' DEG 1'' DEG F 

263: 12: 0:23 580 316 586 583 504 166 587 582 509 683 
263: 12: 1 :23 580 317 585 583 584 166 586 582 589 583 
263: 12: 2:24 579 316 585 583 584 166 586 5U2 589 682 
263 : 12 : 3 : 23 579 316 585 582 583 166 586 582 588 582 

. 263: 12: 4:24 579 317 585 583 584 167. 5U6 5U2 5U9 582 
263: 12: 5:23 579 317 584 1181 582 166 583 579 587 579 

, 263: 12: 6:23 575 316 583 580 581 166 581 576 5U4 576 
263: 12: 7:23 573 318 587 588 5U6 167 5UU 587 590 587 
263112: 6:23 502 316 597 600 60fJ 173 625 648 644 674 
263: 12: 9:22 660 326 603 621 634 179 674 712 716 764 
263: 12: 10:23 915 324 · 598 608 625 176 662 679 704 723 
263 : I 2 : I 1 : 23 906 314 600 614 627 177 667 692 709 741 
263: 12: 12:23 939 347 602 615 632 178 674 698 720 750 
263 : 12 : 13 : 23 944 357 600 6U 630 177 674 699' 720 751 
263: 12: 14:24 950 341 602 618 633 179 600 700 728 764 
263: 12: 15:23 968 336 601 617 635 180 682 708 · I 729 765 I 

263: 12: 16:23 974 329 600 617 634 180 683 710 733 768 
263 : 12: I 7 : 23 985 339 599 616 633 179 682 708 733 766 
263 : 1 2 : 18: 23 985 332 599 617 635 180 686 714 738 774 
263: 12: 19:23 1003 330 598 614 636 179 687 713 743 775 
263: 12:20:24 1003 344 598 615 635 180 685 712 739 772 
263: 12:21 :23 991 338 598 618 635 180 6U6 717 · 740 777 
263: 12:22:23 997 335 598 615 635 179 6U6 715 743 779 
263: 12 :23 :22 1004 338 597 614 633 179 683 710 737 771 en! 263:12:24:23 992 332 597 614 632 179 681 708 735 768 

r,263: 12:25122 995 336 597 614 634 180 684 711 740 773 c,1 

l\.}263: 12:26:23 997 332 596 613 632 179 682 787 736 768 ,·-!f 
"263: 12:27:24 991 332 596 614 633 179 684 712 738 773 

263:12:28:23 993 329 596 615 633 180 685 713 740 775 
263: 12:29:23 994 329 595 6U 633 180 606 713 739 775 
263 : 12: 30 : 23 997 330 595 614 632 179 684 7.13 73U 774 
263 : 12 : 31 : 23 997 329 594 614 631 179 684 712 738 774 

. 263: 12:32:23 996 328 594 615 632 1U0 6U5 714 738 775 
263:12:33:23 997 325 594 614 632 180 603 7.11 737 772 
263: 12:34:23 996 326 595 615 632 180 686 714 738 775 
263 : 12: 35 : 24 997 327 595 616 633 181 687 715 740 776 
263 : 12 : 36 : 23 1004 323 594 615 633 181 688 717 742 781 
263 : 12 : 37 : 23 1005 328 595 616 634 181 688 720 742 783 
263: 12:38:23 1009 336 595 615 634 181 686 714 740 775. 
263: 12:39:23 1002 333 595 616 636 182 690 721 745 7U4 
263:12:40:23 UHi 342 595 616 636 182 691 721 746 7U4 
263 : 12 : 41 : 23 1014 · 334 594 617 636 182 693 723 748 788 
263 : 12 : 42 : 23 1018 333 594 617 636 182 692 723 747 787 
263: 12:43:23 1016 335 594 618 636 183 692 722 746 785 
263: 12:44:23 1019 337 596 620 641 183 700 733 758 801 
263 : 12 : 45 : 23 1024 344 595 617 636 182 691 722 747 783 
263: 12 :46 :23 1015 336 596 617 637 182 692 723 748 786 
263 : 1 2: 47 : 23 1017 339 396 616 637 182 693 723 751 788 
263: 12:48:23 1013 345 595 615 635 182 688 717 744 779 
263: 12:49:23 1010 341 597 616 638 102 694 727 754 791 
263:12:50:23 1031 343 597 617 640 1U3 696 \ 725 767 792 
263 : 12 : :; 1 : 22 1014 349 596 616 636 182 691 721 748 785 
263:12:52:24 1014 349 597 619 641 183 698 732 758 799 
263 : 12 : 53 : 23 1019 343 596 617 636 182 690 720 747 782 
263:12:54:24 1017 346 597 617 fj38 183 693 723 752 788 
263:12:55:23 1019 339 596 617 638 183 694 726 754 792 



• 7 : UU-17 : IHt 

TIME TE183 Tl:184 TE185 TE186 TE187 TE188 TE189 TE190 TE191 TE192 
DAY:RR:JU :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 12:56:23 1021 347 596 615 637 182 692 720 751 785 
263: 12: 57: 22 1001 340 596 614 633 181 684 711 748 770 
263: 12:58:23 992 353 596 613 633 182 684 709 738 170 
263 : 12 : 59 : 23 993 341 596 613 633 HU 686 711 740 772 
263: 13: 0:23 994 342 596 613 633 182 685 711 737 770 
263: 13: 1 :23 991 339 595 614 633 182 686 714 739 775 
2631131 2:23 995 342 595 615 633 182 687 · 715 740 777 
263: 13: 3:23 997 343 ' 595 615 633 182 687 714 739 776 
263113: 4:23 997 344 594 615 6!12 182 685 713 736 774 
263: 13: 5:23 997 343 593 615 632 182 686 713 737 774 
263: 13: 6:23 997 342 593 6U 632 182 686 714 737 775 
263: 13: 7:23 997 842 594 616 632 182 686 715 737 775 
263: 13: 8:23 997 336 I 594 616 . 632 182 686 7.14 736 774 
263: 13: 9:23 999 339 

I 
594 615 632 182 686 715 737. 777 

263 : 13 : 10 : 23 999 336 593 615 632 102. 687 714 737 775 
263 : 13 : 11 : 23 1000 340 I 596 618. 637 103 694 726 · 749 792 I I Ii 
263: 13: 12:23 HUI 339 596 616 634 183 609 716 742 779 
263: 13: 13:23 1000 353 I 596 613 634 182 686 708 738 769 
263 : 13: 14 : 24 979 383 595 614 632 181 681 705 728 761 I 

263: 13: 15: 23 950 384 595 614 628 181 675 704 720 755 i 263 : 13: I 6 : 23 951 371 596 615 631 182 682 710 732 769 ! ! 

263 1 13 : 17 1 23 973 365 594 612 628 181 678 703 727 760 
263: 13: 18:22 97S 364 594 613 628 181 678 704 726 761 
263: 13: 19:23 970 3ti5 595 614 629 162 661 707 729 766 I 

263: 13:20123 975 349 594 613 631 182 603 708 733 768 ·o' 
0263: 13121 :23 966 354 595 616 633 1U2 687 714 738 774 . ('71 

~263: 13:22:23 967 348 596 610 635 183 689 720 742 782 ,',,:--,· 

263:13:2a:23 994 351 596 618 635 183 690 721 744 78.'l 1 

263113124:23 996 340 596 616 636 182 690 721 744 78.'J 
263 : 13 : 25: 23 999 348 597 618 635 182 690 720 74.'J 782 
263 : I 3 : 26: 23 996. 346 596 618 635 182 689 720 742 781 
263 : I 3 : 27: 23 997 347 597 618 636 182 690 720 744 763 
263: 13 :28:23 999 347 596 617 635 181 . 688 717, 742 779 
263:13:29:22 997 34S 595 617 635 182 669 718 743 701 
263113130122 997 346 596 616 636 102 691 721 745 784 
263: 13:31 :23 996 342 596 619 636 102 693 722 745 785 
263:13:32123 1005 360 596 616 635 181 688 i 715 · 744 778 
263 : 13 : 33 : 23 1003 353 598 618 638 183 693 I 722 750 787 
263 : I 3 : 34 : 23 1003 358 597 617 638 182 692 720 748 783 
263: 13135123 997 355 597 616 636 182 688 716 744 777 
263: 13:36:23 988 355 599 620 639 182 694 726 750 789 
263 : 13 : 37 : 23 998 350 598 618 637 182 691 720 747 782 
263: 13:38:23 994 355 598 620 637 163 692 723 747 705 
263:13:39:23 997 355 597 618 637 182 690 720 745 782 
263113 :40 :23 998 . 348 597 619 637 102 692 723 748 786 
263: HJ:41 :23 1001 348 597 619 638 183 694 724 749 787 
263:13:42:23 1001 349 597 620 638 183 695 727 751 791 
263 : 13 : 43 : 23 1005 352 597 621 638 183 69::i 726 7ti0 791 
263:13:44:23 1005 348 597 621 639 183 695 726 749 790 
263: 13:45:22 1005- 355 597 621 638 103 695 727 750 792 
263 : 13 : 46 : 23 1009 347 596 621 630 184 694 725 749 789 
263: 13147:23 1006 353 597 621 630 184 6115 727 751 792 
263: 13:40:22 10011 354 597 621 638 184 694 725 750 789 
263 : 13 : 49 : 23 1007 353 597 621 638 184 695 726 750 791 
263 1 I 3 : 50 : 23 1009 347 597 621 638 184 695 726 750 790 
263 : 13 : 51 : 23 1009 346 596 621 639 186 696 727 71:il 792 



I! 1: 

DAY 268 1984 DATA.7:00-17:80 '' '! 

TIME TE183 TE184 TEl85 TEl86 TEl87 TE188 TE189 TE198 TE191 TEl92 
DAY:BR:J'II :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG t' DEG t' i DEG t' DEG t' 

263: 13 : 52 : 23 1010 SIU 597 621 638 184 694 725 749 789 
263: 13: 53 :23 1007 351 597 621 639 185 696 729 753 795 
263:13:54:23 1013 349 596 621 638 185 696 727 751 792 
263 : 13 : 55 : 23 1012 352 597 622 639 185 696 729 751 793 
263: 13:56:23 1014 345 597 620 639 185 695 725 751 790 
263 : 13 : 57 : 23 1011 348 597 621 639 185 698 729 753 794 
263: 13:58:23 HH4 350 597 621 639 185 698 730 7H 796 
263 : I 3 : 59 : 24 1016 352 597 622 640 185 699 731 753 796 
263:14: 0:23 1014 350 597 623 640 185 698 731 753 795 
263: 14: 1 :24 1014 351 596 621 639 185 697 728 752 793 
263:14: 2:24 1017 348 596 621 639 185 696 727 752 792 
263 : 14 : 3 : 23 1017 , 348 597 621 640 185 697 727 753 793 
263: 14: 4: 23 1017 346 597 621 641 185 698 729 756 796 
263:14: 5:23 1018 348 599 623 642 187 702 734 758 801 
263 : 14 : 6 : 23 1021 353 600 623 641 185 699 731 755 796 
263 : 14 : 7 : 23 1020 354 603 628 647 187 707 745 767 813 
263: 14: 8:22 1025 357 600 622 642 18:S 698 729 754 793 
263: 14: 9:24 1013 355 602 625 643 186 700 735 759 801 
263: 14: 10:23 1016 355 600 621 642 185 698 727 757 792 
263: 14: 11 : 23 1010 356 603 627 646 187 706 742 765 809 
263: 14: 12:22 1016 , 359 601 622 642 186 699 729 757 793 
263 : 14 : 13 : 23 1014 365 602 625 644 187 701 735 760 800 

I 
263: u,: 14:23 1014 374 606 631 650 188 710 749 771 817 
263 : 14: 1 5 : 23 1029 388 602 624 645 187 702 733 762 799 
263 : 14 : I 6 : 23 1018 383 603 626 645 187 702 736 760 800 ;;;! 

c;, 263 : 14 : 17 : 23 1012 379 602 624 644 187 701 733 760 798 
~263: 14: 18:23 1015 378 602 623 643 186 I 700 7:Jl 759 797 

,-
263 : 14 : 1 9 : 23 1015 301 601 621 641 107 697 727 755 791 
263:14:20:23 1011 371 601 621 642 186 699 728 757 793 
263: 14:21 :23 1012 377 601 622 643 187 701 733 760 799 
263: 14:22:22 1018 373 602 623 644 187 702 733 761 800 
263:14:23:23 1018 376 602 623 642 187 700 730 757 795 
263: 14:24:22 1014 376 603 626 646 187 705 740 7611 806 
263: 14:25:22 1017 376 603 625 646 187 , 707 740 766 807 
263: 14:26:23 1022 369 601 621 643 186 700 729 759 793 
263:14:27:23 1011 370 605 628 650 188 712 748 772 016 
263: 14:28:23 1023 369 602 621 645 106 702 7:12 762 796 
263114:29:24 HH6 365 603 625 647 187 706 738 766 804 
263 : 14 : 30 : 23 1014 366 603 625 647 188 705 736 765 801 
263: 14:31 :22 1012 370 604 626 647 187 707 741 768 809 
263: 14:32:23 1019 373 601 621 643 187 701 728 761 795 
263:14:33:24 1017 378 600 623 643 186 701 732 760 798 
263:14:34:23 1016 301 601 624 644 187 703 733 763 800 
263: 14:36:23 1019 380 601 624 645 187 703 733 762 000 
263:14:36:23 1018 376 602 625 646 187 706 737 766 005 
263 : 14 : 37 : 23 1022 375 603 625 647 188 707 739 767 006 
263: 14:38:23 1023 372 603 624 647 108 707 737 766 802 
263 : 14 : 39 : 22 1016 383 604 627 647 188 705 740 762 803 
263:14:40:22 1013 380 603 626 647 188 707 740 766 805 
263 : I 4 : 41 : 23 1016 384 603 626 647 188 706 740 765 805 
263:)4:42:23 1017 374 603 625 646 187 706 737 765 803 
263: 14:43:23 1014 381 603 627 647 188 707 741 766 607 
263: 14:44:23 1015 382 603 627 648 188 708 742 760 009 
263 14 45:22 1019 377 601 626 646 107 10:; 737 763 H0G 
263 14 46:23 1018 380 600 625 644 107 704 735 761 800 
263 14 47:22 1015 300 600 625 645 187 705 737 763 803 



DAY 269 1984 DATA.7:00-17:00 

TIME TE183 TE184 TE185 TEl86 TEl87 TE188 TE189' TE190 TE191 TE192 
DAY:HR:MJ :SE DEG F DEG F DEG F DEG F DEG F DEG F. DEG F DEG F DEG F DEG ft' 

263:14:48:22 1918 375 600 625 644 187 704 736 762 801 
263: 14 :49 :23 1019 371 599 624 644 187 704 736 761 801 
263: 14:50:23 1017 372 600 624 645 188 706 737 764 803 
263:14:51 :22 1016 375 600 625 645 188 706 738 763 805 
263:14:52:23 1816 369 599 625 645 188 786 737 764 803 
263 : 14 : 53 : 22 1818 366 600 625 646 188 707 738 764 804 
263 : 14 : 54 : 23 1016 370 599 625 645 188 707 738 · 765 005 
263: 14:55 :22 HU7 371 CJ99 625 646 188 708 741 766 807 
263 : 14 : 56 : 23 1817 369 600 626 646 188 707 741 765 806 
263 : 14 : 67 : 23 18U 389 603 632 650 190 713 752 772 au 
263:14:50:23 986 :ma 593 610 628 184 674 687 717 735 
263 : 14 I 59 : 23 908 410 597 619 634 166 684 714 732 768 
263 : 15 : 0 : 23 926 413 594 614 630 184 679 702 725 754 
263: I 5: 1 :23 921 896 394 616 630 185 600 706 725 759 
263:15: 2:22 923 392 593 614 629 185 680 704 725 757 
263:15: 3:23 929 389 594 614 630 185 601 705 727 760 
263: 15: 4:23 926 391 595 613 629 184 676 699 721 751 
263 : 15: 5 : 23 918 388 594 614 629 184 676 701 721 753 
2631151 6:23 921 379 594 613 629 185 678, 702 724 754 
263: 15: 7:23 924 382 594 613 629 185 678 703 724 755 
263: u;: a:23 922 373 593 612 629 184 678 702 723 754 
263:15: 9:24 923 373 592 612 628 UJ4 677 702 722 753 
263: HJ: 10:23 924 373 591 6.13 629 185 679 703 724 755 
263 I 1 :J I 11 : 23 923 371 591 6.12 628 184 677 702 721 753 
263 : I 5 : 12 : 23 926 371 591 612 630 185 681 705 727 759 c,1 

263: 1 5 : 13: 23 933 374 593 6U 633 185 683 711 730 765 iv·, 

2263: 15: 14:23 939 365 593 616 635 187 688 715 736 772 -:--i 

0263: u: 15:22 948 373 594 618 636 187 691 720 740 778 
263: 15: 16:22 953 368 594 619 637 187 692 722 741 779 
263 : 15 : 17 : 23 961 374 595 619 638 187 693 723 744 780 
263 : 1 5: IR: 23 968 372 596 621 6+2 168 700 730 753 791 
263 : I 5: I 9 : 22 979 376 59fJ 621 644 188 703 735 757 797 
263:15:20:22 986 384 595 618 641 187 696 725 748 784 
263: 15 :21 :22 980 396 595 619 641 187 698 720 753 788 
263:15:22:22 .981 388 595 618 641 187 698 728 752 788 
263:15:23:22 983 391 596 621 644 188 703 737 759 799 
263: 15:24:22 996 390 596 621 M,5 188 704 737 7c;1 800 
263:15:25:22 996 386 596 621 644 187 702 733 758 795 
263:15:26:22 990 380 596 619 643 167 700 730 756 791 
263: 15:27:22 989 383 595 621 644 187 702 734 759 797 
263: 15:20:22 996 375 595 620 642 187 702 733 759 797 
263: 15:29:22 997 374 595 620 642 187 702 733 759 798 
263115:30:22 1000 373 595 619 641 187 701 732 758 796 
263: 15:31 :22 997 376 595 618 641 187 69~ 728 755 792 
263: 15:32:22 994 380 595 620 641 187 700 732 758 796 
263: 15:33:23 997 376 595 .620 642 187 702 733 759 797 
263: i:;:34:23 996 374 595 621 642 187 702 733 759 799 
263:15:35:22 997 373 595 621 642 187 703 735 760 000 
263:15:36:23 997 371 596 622 643 187 704 737 761 801 
263:15:37:22 1000 374 595 621 641 187 700 733 757 795 
263:15138:23 998 372 595 610 641 107 700 729 757 793 
263: 15: 39: 22 996 384 594 618 641 187 700 730 756 794 
263:15:40:22 997 376 593 620 641 187 700 733 758 797 
263 : I 5 : 41 : 24 1000 38.'l 592 619 639 187 699 729 754 793 
263 : I 5 : 42 : 23 999 380 591 618 639 187 700 729 754 793 
263:15:43:22 997 376 591 618 639 187 699 729 754 793 



DAY 2631984 DATA.7:00-17:99 

TIME TE103 TE184 TE105 TE186 TE187 TI!:188 TE189 TE190 TE191 TF.192 
DAY:HR:PIT :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F ·DEG F DEG F DEG F 

263:15:44:22 998 377 593 620 640 187 700 731 756 795 
263: 15:45:22 997 374 593 621 641 187 702 733 757 798 
263:15:46:23 997 370 592 621 641 187 702 735 757 799 
263:15:47:22 997 373 593 621 641 168 702 735 757 798 
263:15:48:23 997 376 593 622 640 187 701 734 755 797 
263:15:49:24 997 371 593 621 640 187 700 733 754 795 
263:15:50:22 997 369 593 620 641 187 700 733 754 795 
263! 15:51 :23 997 363 593 619 641 167 700 732 756 794 
263!15:52:22 997 · 367 594 621 642 187 703 735 757. 797 
263 : 1lJ : 53 : 22 996 367 593 621 642 187 702 735 757 797 
263:15:54:22 997 372 593 621 641 188 702 733 756 796 
263: u::rn:23 997 · 369 592 621 641 187 702 735 756 797 
263:15:56:22 997 · ! 369 591 621 641 187 701 733 755 797 
263: 15: 57 :23 998 367 591 620 639 107 6CJ9 730 752 792 
263: 15::m:22 996 i 367 591 621 641 187 702 733 756 797 

' 263:15:59:23 999 366 591 621 641 187 702 733 755 796 
263:16: 0:22 999 363 589 619 639 187 700 731 753 795 
263: 16: 1 :22 999 861 590 620 641 187 702 733 754 797 
263:16: 2:22 998 864 589 620 640 187 702 735 754 798 
263!16: 3:23 998 366 589 620 639 187 700 732 753. 794 
263!16! 4:23 996. 364 590 620 640 187 700 732 753 795 
263 : 16: li : 23 995 365 591 620 641 188 700 732 754 796 
263: 16: 6:23 997 365 591 620 641 187 701 738 71S6 796 
263:16: 7:22 997 367 575 583 602 179 652 652 695 703 
263:16: 9:23 962 863 567 572 563 173 593 5U9 616 61U (Y)/ 

0263: 16: 9:28 858 361 564 569 550 171 576. 573 578 577 (Y): 
~ 263: 16: 10·:22 726 361 566 571 557 172 572 571. 569 572 ._. i 

I 

263 : 1 6 : 1 1 : 22 645 353 666 671 555 171 571 571 . 568 571 I 
263: 16: 12:22 588 364 566 572 554 172 572 672 568 578 I 
263 : 16 : 13 : 22 573 ,· I 352 566 571 554 171 571 572 567 572 I 263: 16: 14:23 573 377 567 571 554 172 571 572 566 573 
263: 16: 15:23 573 375 566 571 554 172 569 572 565 572 
263: 16: 16:22 573 372 567 571 556 172 570 571 565 572 
263 : I 6: I 7 : 23 572 358 566 571 553 172 569 571 565 572 
263: 16: 18:23 573 830 566 572 551 172 569 · 572 565 573 
263 : 1 6 : 1 9 : 23 575. · 286 564 573 547 172 569 573 li64 573 
263:16:20:23 578 248 563 575 548 172 569 575 565 578 
263: 16:21 :23 582 393 562 579 550 173 569 578 566 582 
263 : 16 : 22 : 22 586 534 562 580 548 172 569 580 567 583 
263:16:23:23 590 558 561 583 545 173 569 582 568 587 
263:16:24:22 593 490 561 587 541 174 571 586 569 591 
263:16:25:23 l'596 443 561 591 537 174 572 5U9 569 396 
263:16:26:23 599 411 561 595 533 175 574 593 569 600 
263:16:27:23 602 302 561 598 533 175 576 596 569 604 
263:16:20:23 604 383 562 602 537 176 579 599 572 608 
263 : I 6: 2CJ : 23 606 382 564 605 536 177 582 602 573 612 
263:16:30:24 607 379 564 (,08 532 177 I 583 605 574 616 
263: 1 6: 3 1 : 22 608 378 564 611 530 177 586 608 575 620 
263:16:32:23 609 377 564 615 531 179 588 611 575 623 
263:16:33:23 611 374 566 618 531 179 591 614 576 627 
263:16:34:23 612 872 565 621 524 100 5CJ3 617 576 6a0 
263: 16:35 :22 612 371 565 623 524 IU0 3CJ5 620 576 634 
263: 16:36:22 613 370 566 627 525 182 598 623 578 638 
263 : 1 6 : 37 : 23 614 369 567 629 525 182 600 625 578 641 
263:16:38:22 615 367 560 633 520 IU3 603 628 579 645 
263:16:39:22 615 392 565 635 511 183 604 630 577 648 



DAY 268 1984 DATA.7:00-11:ee 

TIME TE193 TE194 TE195 TE196 TE197 TE198 I SP.SALT PT401 TE42l PT431 
DAY:UR:Jll.l :SE DEG 1'' DEG F DEG F DEG F DEG F DEG F DF..G F PSJ DF..C F PSJ 

263:12: 9:33 563 582 582 582 580 586 924 12f;5 1517 999 
263: 12: I :33 :ms 582 582 · 581 580 585 924 1271 525 996 
263: 12: 2:33 582 582 mn 581 580 585 924 1222 530 1006 
263: 12: 3:33 583 581 581 581 580 384 924 1260 · 528 1000 
263112: 4:34 563 501 582 581 579 584 924 1251 525 1000 
263 : 12: lS : 33 581 579 580 578 579 582 924 1262 520 1000 
2631121 6:33 577 575 576 574 li75 579 9"~4 1264 G17 1001 
263: 12: 7:33 579 581 5U2 581 580 584 924 1249 516 997 
263112: 0:33 644 6Ul 669 669 645 641 924 1243 · 517 1000 
263 : 12 : 9 : 33 779 851 847 866 825 au 924 1257 520 1000 
263: 12: 10:32 784 820 8.'l5 865 858 888 924 1260 1'22 1001 
263 : 1 2 : I 1 : 33 791 832 844 869 851 888 950 1243 IS23 1014 
263: 12: 12:s2 813 858 873 900 855 921 950 1232 522 1002 
263: 12: 13:33 817, 856 872 899 852 925 950 1256 522 9U9 
263 : 12 : 14 : 33 828 872 • 809 915 866 930 975 1269 520 1006 
263: 12: 15:33 836 878 897 924 877 953 985 1236 520 1008 
263 : 12 : l 6 : 32 843 806 905 933 897 961 985 1235 519 1001 
263: 12: 17:33 845 887 906 935 898 967 995 1236 519 1000 
263: 12: 18:33 852 894 914 942 919 971 1000 1257 518 1000 
263 : 12: I 9 : 33 863 906 928 959 956 989 1000 1269 520 971 
263: 12:20:33 857 897 918 947 951 983 1000 1255 517 1056 
263: 12:21 :33 854 896 918 , 945 952 977 1000 1232 500 1112 
263:12:22:33 863 906 928 957 966 989 1000 1241 517 1082 i 
263: 12:23:33 855 893 917 945 956 984 1000 1249 524 1077 I 
263:12:24:33 8li2 890 910 930 940 974 1000 1260 526 1061 o,! 

0263: 12:25:33 860 900 922 951 947 984 1000 1233 522 1056 r0! 
W263 :12 :26 :32 854 891 913 942 929 980 1000 1252 514 1062 ._-i 

"'263 : 12 : 27 : 33 856 895 917 945 911 980 1000 1231 Gil 1062 I 
263: 12:28:33 858 898 918 947 899 981 1000 1230 614 1054 

I 

263: 12:29:33 858 899 920 949 891 983 1000 1258 518 1063 
263:12:30:32 857 898 918 948 876 984 1000 1235 521 1060 
263: 12:31 :33 858 898 919 949 883 984 1000 1230 524 1055 
263: 12:32:33 857 898 919 949 881 984 1000 1236 523 106:J 
263:12:33:33 856 896 917 948 876 984 1000 1256 521 1063 
263:12:34:33 856 897 917 947 066 983 1000 1261 519 1071 
263: 12:35:33 808 900 920 951 U71 986 1005 1239 519 1073 
263: 12:36:32 863, 907 927 958 897 995 1005 1249 523 .1074 
263 : 12 : 37 : 33 065 909 9:J0 958 931 994 1010 1245 525 1077 
263: 12:38:33 862 902 923 954 913 993 1015 1233 524 1072 
263: 12:39:33 066 910 931 960 907 994 HU5 1222 522 1070 
263: 12:40:33 868 911 931 963, 899 999 1020 1229 518 1070 
263 : 12 : 41 : 33 873 918 938 969 887 1004 1020 12:S+ 5U 1071 
263: 12:42:33 872 916 936 968 891 1005 1020 1261 516 1069 
263: 12:43 :33 870 913 934 965 914 1002 1020 1235 519 1070 
263: 12:44:33 884 930 951 982 970 1017 1020 1229 521 1077 
263 : 12 : 45 : 33 872 912 935 966 969 1007 1020 1265 522 1072 
263: 12:46:34 873 914 936 966 973 1004 1020 1243 521 1068 
263:12:47:33 878 921 944 973 979 1009 1020 12a2 G20 1070 
263: 12:48:33 067 904' 927 956 957 997 1020 1251 519 1061 
26:J: 12: 49 :33 878 921 943 971 975 1005 1020 1229 !'i15 1061 
263:12:50:33 881 920 944 975 979 1016 1020 1248 511 1053 
263 : 12 : 51 : 33 871 909 931 958 962 997 1020 1278 :us 1065 
263 : 12 : 52 : 33 882 926 948 977 981 1010 1020 1234 518 1063 
263:12:53:3+ 871 907 931 960 970 1002 1020 1252 524 1067 
263: 12:54:32 878 919 942 971 979 1008 1020 1267 528 1070 
263:12:55:33 880 922 944 972 982 1009 1020 1227 529 1070 



DAY 263 1984 DATA.7:00-17:H 

TlMF. TI!l93 TE194 TEI 95 TEl96 TEl97 TE198 SP.SALT PT401 TE421 PT43l 
DAY:BR:PII :SE DEG F DEG F DEG F DEG 1" DEG 1'' DEG F' DEG 1'' PSI DEC F PSI 

263112: 56:32 876 913 937 967 900 1007 1020 1261 525 1068 
263 : 12 : 57 : 33 860 893 918 944 951 987 1000 1238 '520 1066 
263: 12: 58:33 857 891 915 943 943 982 1000 1202 511 1070 
263 : 12 : 59 : 33 861 897 919 948 935 985 ' 1000 1238 5Ut 995 
263:13: 0:32 857 892 915 944 915 985 1000 1231 502 959 
263: 13: 1:33 859 897 918 947 892 984 1000 1221 503 918 
263: 13: 2:33 861 900 921 952 887 989 1000 1238 508 893 
263: 13: 3:33 859 899 920 951 882 989 1000 1260 513 882 
263 : 13 : 4 : 34 857 898 918 949 871 987 1000 1196 516 903 
263: 13: 5 : 33 858 899 918 948 862 986 1000 1274 521 961 
263: 13: 6:33 858 898 919 950 866 987 1000 1258 531 1071 
263: 13: 7:33 857 899 919 949 865 987 1000 1242 544 1078 
263: 13: 8:32 856 897 918 950 859 989 1005 1237 543 1053 
263 : 13 : 9 : 33 857 901 920 951 870 908 1005 1240 528 1061 
263: 13: 10:32 859 901 921 952 884 989 1005 1243 513 1045 
263 : 13: 11 : 32 873 910 937 967 944 999 1010 1230 506 1043 
263113: 12133 869 909 931 964 947 1001 10UI 1255 509 1038 
263 : 13 1 13 1 33 061 896 918 949 941 992 1000 1253 514 1033 
263 : 13 : 14 : 33 841 873 895 923 921 96-t, 950 1245 521 1041 
263: 13115:33 825 857 876 902 884 941 975 1234 524 1039 
263 : 13 I 16 ! 33 845 885 904 931 889 9!S8 975 1268 524 1038 
263: 13 1 17: 33 843 880 900 929 880 965 975 1242 521 1037 
263: 13: 18:33 841 878 898 925 866 962 975 1256 520' 1035 
263: 13: 19132 843 881 899 927 869 962 980 1263 517 1037 
263: 13:20:33 849 889 908 938 867 979 990 1261 518 1037 

<:'263: 13121 :33 855 896 915 · 944 877 977 990 1269 518 1036 
~263113:22 :33 o:;o 901 919 94U 880 980 1000 1269 520 1035 

263: 13 : 23 : 33 863 906 925 954 884 906 1000 1267 520 1037 
. 263: 13:24:33 065 907 926 956 888 909 1000 1234 520 1036 I 

2631 l3:25HJ3 065 906 925 954 885 989 1000 1237 520 1036 I 
263:13:26133 863 905 924 954 887 987 1000 1243 520 1035 
263113:27:33 865 906 926 955 895 989 1000 1256 520 1032 
263113:20133 863 904 925 954 889 990 1000 1257 519 1032 
263113:29132 865 ·. 906 925 953 875 987 1000 1283 518 1026 
263 : 13 1 30 : 32 865 906 925 . 955 874 988 1000 1225 518 1027 
263 : 13 : 3 I : 33 869 913 931 958 921 989 1000 1267 519 1042 
263: 13132 :32 869 907 929 959 948 994 1000 1253 521 1032 
263: 13:33:33 872 I 912 933 960 960 993 1000 1242 520 1035 
263:13:34:32 869 908 930 958 965 992 1000 1229 519 1021 
263:13:35:32 864 900 921 949 942 985 1000 1276 519 1023 
263:13:36:32 669 910 930 956 950 984 1000 1239 517 1036 
263113:37:32 868 905 926 955 941 989 1000 1271 520 1045 
263: 13130:33 867 907 927 955 921 987 1000 1238 524 1060 
263: 13 :39 :34 867 907 927 905 907 989 1005 1251 526 1052 
263:13:40:33 871 911 931 960 904 992 1005 1232 528 1032 
263: 13 : 41 : 33 872 912 931 960 900 993 1005 1253 518 946 
263: 13: 42 :33 874 916 936 965 904 996 1008 1245 501 971 
263: 13 :43 :32 875 917 936 9t;5 891 997 1008 1257 501 1003 
263:13:+4:ss 873 916 935 965 890 997 1010 1246 516 1013 
263: 13:45:33 875 919 937 967 878 999 1010 1238 525 1007 
263: 13:46:32 873 916. 935 966 882 999 1010 1412 520 1007 
263:13:47133 875 918 936 966 809 997 1010 ta42 526 1012 
263: 13:48133 075 916 936 966 894 1000 HH0 1298 5'>'> -- 1028 
263: 13 49 33 074 917 936 965 8U3 999 1012 1255 519 1043 
263: 13 50 33 U74 917 937 968 882 1002 1012 1241 518 1048 
263: 13 51 33 876 920 939 968 U85 1001 1012 1257 520 1046 



'IH't DATIi. -, ; uu- I ·c ; 'lnJ 

TlME TE193 TE194 TE195 TEl96 TF.197 TF.198 SP.SALT PT401 TE421 PT431 
DAY:IIR:PII :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG t' PSI DEC 1'' PSI 

263 : 13 : 52: 33 873 9U 935 965 880 1000 1014 1254 520 1029 
263 : I 3 : 53 : 33 877 922 941 970 876 1002 1014 1244 520 1027 
263:13:54:33 876 920 939 970 883 1004 1014 1251 5.18 1021 
263113:55:33 877 921 940 969 898 1003 1016 .1250 517 1014 
263: 13:56:32 877 919 939 969 884 1005 1018 1235 517 1002 
263:13:57:33 878 922 941 970 882 1003 1018 1242 1117 996 
263: 13:58:33 879 923 944 975 883 1008 1018 1258 518 990 
263:)3:59:33 879 924 943 973 881 1007 1018 1233 517 909 
263:14: 0:33 877 922 942 972 883 1006 1010 1224 519 990 
263: 14: 1 :32 879 923 944 973 896 1006 HH8 1270 520 981 
263: 14: 2:33 879 923 943 973 090 1009, 1018 1268 520 968 
263 : 14 : 3 : 32 879 922 943 972 902 1006 1020 1244 517 965 
263 : 14 : 4 : 33 801 925 946 975 910 1009 1020 1221 517 965 
263: 14 : 5 : 33 865 931 962 980 929 1011 1020 1262 517 966 
263: 14: 6:33 883 925 947 977 944 1013 1020 1263 - 519 964 
263114: 7:33 893 940 959 987 979 1018 1020 1228 520 967 
263 : 14 : 8: 33 88.'l 922 945 976 979 1013 1020 1245 520 966 
263 : 14 : 9 : 34 884 926 947 973 977 1004 1020 1240 520 966 
263 : 14 : 10 : 33 885 923 945 974 973 1008 1020 1276 520 965 
263: I 4: I I : 33 887 930 949 9711 971 1004 1020 1251 519 965 
263 : 14 : 12 : 33 884 922 945 975 952 1010 1020 1228 519 967 
263: 14: 13:33 885 926 947 975 951 1006 1020 1247 520 970 
263: 14: 14 :32 897 943 962 990 981 1016 ' 1020 1234 520 971 
263 I 14: 15 : 32 893. 933 955 905 990 1020 :1020 1284 521 969 
263 : 14 : 16 : 33 884 924 945 973 975 1007 1020 1229 520 972 ~,: 

n 263 : 14 : 17 : 33 804 923 945 973 968 1005 1020 1226 520 974 -:s-. 
' 263: 14: 18:33 886 925 947 975 95,R 1009 1020 1259 519 974 ,c--·f 

~263: 14: 19:32 881 919 940 ! 967 931 1002 1020 1260 Gl9 973 
263 : 14 : 20 : 32 88.'l ' 921 941 i 970 927 1003 1020 1243 519 970 
263: 14 :21 :33 885 925 945 973 935 1006 1020 1243 519 976 
263:14:22:32 888 927 948 977 943 1011 1020 1250 520 978 
263: 14:23:32 884 922 944 971 933 1007 1020 1238 521 903 
263:14:24:33 889 930 950 978 957 1009 1020 1253 521 902 
263: 14:25:33 894 936 956 984 979 1014 1020 1253 520 986 
263: 14:26:32 804 918 941 970 962 1008 1020 1253 520 985 
263 : 14: 27 : 33 897 940 955 985 9R.'l 1011 1020 1244 520 985 
263 : 14 : 28: 33 891 . 927 950 981 984 1017 1020 1257 518 982 
263:14:29:33 890 928 948 975 972 1007 1020 1236 518 980 
263:14:30:33 888 925 947 975 961 1008 . 1020 1256 520 963 
263: 14:3) :33 892 932 . 952 979 964 1008 1020 1247 520 901 
263: 14 :32 :33 889 926 · 948 977 937 1011 1020 1233 519 903 
263:14:33:32 887 926 945 973 923 1005 1020 1250 520 903 
263:14:34:32 890 928 949 977 928 1010 1020 1248 520 902 
263: 14:35:32 890 929 949 977 935 1010 1020 1249 520 986 
263: 14:36:32 891 93] 952 980 939 1013 1020 1244 521 972 
263 : 14: 37 : 32 893 933 954 982 948 1016 1020 1232 518 955 
263: 14:38:32 891 929 950 979 945 1014 1020 1239 517 946 
263: 14:39:32 885 924 945 973 931 1007 1020 1250 516 942 
263 : 14 : 40 : 32 889 928 949 977 930 1010 1020 1295 517 940 
263 : 14 : 41 : 33 889 929 949 977 930 1010 1020 1279 510 938 
263:14:42:33 888 927 948 977 925 .1010 1020 1274 IH9 941 
263: 14:43:32 889 930 949 977 915 1000 1020 1200 521 944 
263: 14:44:33 891 933 953 903 907 1013. 1020 1266 620 944 
263 14 45:32 888 929 949 970 090 1011 1020 1231 a21 943 
263 14 46:32 006 926 947 977 094 1010 1020 1205 520 947 
263 14 47:32 UU7 930 949 978 892 1009 1020 1211 520 943 



DAY 263 1984 DATA.7:00-17:00 

TIME TE193 Tl!:194 TE195 TE196 TE197 TE198 Sr.SALT f'T401 TE421 PT431 
DAY:HR:MI :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F PSI DEC F PSI 

263: 14:48:32 887 928 94R 979 895 UUI 1020 1242 Gl9 944 
263: 14:49:33 885 925 945 976 901 1010 1020 1239 519 945 
263:14:00:33 887 928 947 977 898 1011 1020 1280 521 946 
263: 14:51 :32 886 928 947 976 098 HH0 1020 1256 520 946 
263 : 14 : 52 : 32 888 930 949 979 897 i011 1020 1231 519 946 
263 : 14: 53 : 32 007 920 947 977 894 1010 1020 1270 520 947 
263: 14:54:33 807 929 948 977 092 1010 ,, 1020 1237 ' 519 944 
263114:55:33 U89 932 951 981 899 1012 1020 1282 520 952 
263: 14:56:33 808 930 949 979 898 1010 1020 1289 519 953 
263:14:57:33, 894 941 959 987 939 1013 924 1239 520 947 
263: 14: 58:33 8.'\2 842 871 894 876 955 92-4, 1229 519 939 
263 : 14 : 59 : 33 828 860 873 891 838 916 924 1274 517 926 
263: 15: 0:33 827 857 872 898 819 926 924 1226 518 922 
263: 15: 1 :32 82-4, 857 871 895 816 920. 924 1195 517 907 
263:15: 2:32 825 , 859 873 898 030 923 924 1225 516 899 
263: 15: 3:32 827 861 876 901 072 926 924 1187 517 891 
263:151 4:32 821 851 060 091 873 920 924 1266 517 BAR 
263:15: 5:33 820 ·, 052 867 090 851 916 924 1278 518 RR5 
263 : 15 I 6 : 32 823 855 871 894 839 918 924 1207 518 881 
263:15: 7:33 823 855 870 894 835 919 924 1289 519 RR0 
263: Hi: 8:32 822 855 R70 894 8.'\6 917 92-4, 1203 520 879 
263 : 1 5: 9 : 32 821 853 869 892 819 917 924 1308 520 880 
263: 15: 10:32 823 857 871 895 815 9.18 924 1202 520 006 
263: 15: 11 :32 819 851 866 890 022 9.15 935 1270 521 892 
263: 15: 12:32 828 862 870 901 042 921 935 1214 521 896 0J 

0263:15:13:32 832 867 803 906 831 927 950 1290 521 897 ...j· 

w 263 : 15 : 14 : 32 840 877 892 917 842 937. 960 1202 · 521 895 ~ 

UI 263: 15 ; 15 I 32 844 883 898 923 852 944 960 1291 520 894 
263: 15: 16: 33 851 889 905 930 857 949 965 1212 519 896 
263 : 15: 1 7 : 32 . 853 893 910 936 878 955 975 1293 518 897 
263: 15: 18:33 865 906 923 948 903 964 975 1235. 519 896 
263: 15: 19:32 871 912 931 956 940 973 985 1206 520 896 
263: 15:20:32 865 902 922 940 947 973 990 1228 520 895 
263 : 1 5 : 21 : 33 868 905 924 948 943 971 990 1201 520 901 
263:13:22:33 867 903 924 940 924 972 990 1307 5)9 903 
263:15:23:32 876 916 933 959 940 979 995 1297 521 905 
263: UJ:24:32 883 922 943 968 964 990 995 1199 521 907 
263115:25:33 878 913 935 959 962 9M 1000 1278 520 906 
263: 15:26:33 875 918 931 955 927 979 1000 1189 520 908 
263:15:27:32 880 918 937 962 913 983 1000 1249 520 906 
263: 15:28:33 880 917 938 964 912 990 1000 1261 lU9 902 
263 : I 5 : 29 : 32 881 921 940 966 916 991 1000 1193 519 898 
263 : 15 : 30 : 32 880 919 938 965 919 993 1000 1276 518 899 
263: 15:31 :32 876 912 932 958 906 989 1000 1256 520 901 
263:15:32:32 879 919 937 963 909 989 1000 1264 520 903 
263:15:33:32 800 919 937 963 904 990 1000 1223 520 909 
263:15:34:33 BUI 921 939 966 895 992 1000 1239 521 919 
263: 15:35:32 880 920 938 965 898 992 1000 1266 522 956 
263: 15:36:32 881 923 941 967 904 993 1000 1281 525 1011 
263:(5:37:32 878 918 937 964 909 993 1000 1239 531 1057 
263: 15:38:32 879 918 937 964 893 991 1000 1250 533 1061 
263:15:39:32 877 917 935 962 879 989 1000 1263 529 1040 
263:15:40:32 879 921 937 963 852 992 1000 1252 523 1047 
263: 15:41 :32 876 919 936 965 853 993 1000 1200 517 1102 
263:15:42:32 875 918 934 962 857 991 1000 1265 520 1073 
263:15:43:33 876 918 -999 963 861 990 1000 1259 536 1081 



DAY 263 1984 DATA.7:00-17189 

TIME TE193 TE194 . TE195 TE196 TE197 TE196 SP.SALT PT401 TE421 PT431 
DAY:HR:PII :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F PSI DEC F PSI 

263:15:44:32 876 918 935 963 871 991 1000 1230 541 1093 
263: U:4:S:33 876 921 937 965 848 992 1000 1260 5a5 10111 
263: 15:46:32 876 922 937 966 844 992 1000 1245 532 1081 
263:15:47:32 877 922 938 967 854 992 1080 1254 523 10tl2 
26a: 15: 4H: 32 876 921 936 966 866 992 1000 121>7 513 1076 
263:15:49:33 876 919 937 965 867 990 1000 1261 506 1088 
263115:50132 876 I 919 937 964 884 989 1000 1222 505 1070 
263: 15:lil :32 879 920 939 965 888 990 1000 1255 508 1065 
263:15:52:33 878 919 936 964 885 988 1000 1282 520 1078 
263:15:53:33 878 920 938 964 882 987 1000 1258 543 1079 
263:15:54:32 879 921 939 966 877 988 1000 1236 550 1094 
263: 15:55:32 878 922 938 965 856 987 1000 12au 551 1082 
263: 15:56:33 879 923 939 960 86H 990 1000 1250 539 1077 
263:15:57:33 676 917 936 963 872 987 1000 1252 510 1076 
263:15:58:32 879 921 939 965 669 966 1000 1273 • 485 1064 
263: 13:59:32. , 879 921 939 966 665 989 1000 1256 477 1068 
26a:16: 0:32 877 920 937 965 847 989 1000 1273 583 1054 
263: 16: 1 :32 876 920 937 965 845 989 1000 1262 5a6 1040 
263:16: 2:32 876 922 938 965 845 907 1000 1248 542 1022 
263 : 16: 3 : 32 876 919 936 964 866 966 1000 1248 542 1006 
263:16: 4:33 875 917 935. 962 874 984 1000 1254 540 994 
263: 16: 5:32 878 921 939 964 891 985 1000 1249 540 985 
263:16: 6:32 879 921 939 965 884 988 1000 1256 539 1038 
263: 1 6: 7: 33 823 834 865 892 815 949 924 1244 538 1057 (' 

263: 16: 8:33 693 691 712 750 690 834 924 1250 536 1070 ..:l 2 263 : 1 6 : 9 : 33 ·. 605 605 608 634 591 710 924 1252 537 1080 
Ol 263 : 1 6 : 10 : 32 580 5U4 576 595 548 642 924 1244 536 1072 

,_-

26a: 16: 11 : 32 662 576 668 581 621 605. 924 121H 536 1074 
263: 16: 12:32 556 578 554 580 513- 593 • 924 1250 536 1072 
263: 1 6 : 13 : 32 552 576 551 579 510 587 924 1244 536 1072 
263: )6: 14:33 550 576 551 578 510 585 924 1267 CUB 1072 
263 : I 6 : I 5 : 32 549 575 550 576 511 582 924 1263 510 1082 
263: 16: 16:32 548 · 575 549 576 510 581 924 1236 508 10ua 
263: 16: 17:33 ! 546 575 547 576 506 5U0 924, 1251 510 1031 
263: 16116:32 541 576 545 57U 501 581 924 1251 510 993 
263: 16 : 1 9 : 3a 5a5 579 540 581 493 585 924 1249 ft22 953 
263:16:20:33 538. 582 546 585 503 588 924 1250 529 915 
263: 16:21 :32 540: 586 548 591 506 593 924 1249 529 885 
263: 16:22:32 ' 539 590 546 596 501 597 924 1225 525 659 

. 263: 16:23:32 537 594 543 601 496 601 924 12a2 523 792 
263 : 16: 24 : 33 535 598 541 605 491 605 924 1243 524 662 
263: 16 :25:32 532 604 537 610 482 609 924 1220 1>07 637 
263 I 16 : 26 : 33 529 609 534 615 47U 614 924 1396 456 395 
263:16:27:34 531 614 536 620 4U4 618 924 1213 424 215 
263:16:20:33 540 619 544 624 500 623 924 1089 406 206 
263: 16:29 :33 540 624 545 629 499 627 924 1307 401 202 
263:16:30:33 538 628 541 633 492 630 924 1293 400 199 
263: 16:31 :32 538 632 541 636 492 634 924 1262 401 195 
263:16:32:33 539 636 542 639 495 637 924 205 402 194 
263:16:33:33 541 641 543 644 49U 641 924 204 406 193 
263: 16:34:32 539 646 MO 647 491 644 924 203 411 192 
263:16:35:32 5a9 660 a39 660 491 648 924 203 413 192 
263: 16:36:33 541 654 541 654 496 651 924 202 418 192 
263:16:37:33 542 659 541 658 496 654 924 201 420 191 
263 : 1 6 : 3R: 32 540 662 538 661 490 658 924 201 423 191 
263:16:39:32 535 666 533 664 483 660 924 201 426 190 



DAY 269 1984 DATA.7:00-17:H I 
I 

TIME PT432 FCV431 LT471 FY472 TE451 PT321 Tf521 IE401 IE421 IE432 
DAY:HR:.Ml:SE PSI PERCEftT lftCH INCH DEC F PSI DEC F PERCEftT PER.CERT PERCEIIT 

263: 12: 0:33 159 51 16 16 362 1021 96 37 27 100 
263: 12: I :33 170 58 16 16 363 1024 97 30 . 27 100 
263:12: 2:33 178 54 16 16 366 1024 99 35 24 100 
263: 12: 3:33 185 55 16 16 369 1022 99 39 21 100 
263:12: 4:34 193 · 56 16 16 372 1024 100 39 19 100 
263: 12: 5:33 204 60 16 16 375 1021 101 40 19 100 
263 : 12 : 6 : 33 212 56 16 16 379 1026 102 41 19 100 
263 : 12: 7 : 33 220 54 16 16 383 1022 103 39 20 100 
263: 12: R:33 228 53 16 16 386 1024 105 40 21 100 
263: 12: 9 : 33 236 53 16 16 389 1024 107 41 21 99 
263: 12: 10:32 243 53 16 16 392 1028 108 41 21 95 
263: 12: 11 :33 242 43 16 16 394 1036 110 43 20 95 
263: 12: 12:32 243 63 16 16 395 1022 113 40 19 92 
263: 12: 13:33 241 55 16 16 395 1013 114 42 18 92 
263 : 12 : 14 : 33 238 56 16 16 395 1028 115 •0 18 94 
263: 12: 15:33 238 48 16 16 395 1030 116 40 18 95 
263 : 1 2: 1 6 : 32 240 50 16 16 395 1022 118 40 18 94 
263 : 12 : 17 : 33 238 36 16 16 396 1019 120 41 18 96 
263: 12: 18:33 239 85 16 16 395 1019 122 42 19 96 
263 : 12 : I 9 : 33 250 87 16 .15 395 1026 122· 42 :19 90 
263:12:20:33 244 57 15 15 396 1096 118 38 18 92 
263: 12:21 :33 239 52 15 15 396 1140 12li 36 21 94 
263: 12:22:33 237 51 15 15 396 1113 127 39 23 . 95 
263: 12:23:33 237 52 15 .15 395 1110 129 38 22 95. c, 
263:12124:33 240 58 15 15 396 1101 131 41 21 93 

C:, 263: 12: 2li: 33 240 63 15 15 395 1103 133 37 19 95 
-: 

~ 263: 12:26:32 241 61 16 16 393 1103 135 38 20 93 --1 
263: 12:27:33 239 62 16 16 396 1109 113 37 22 95 
263: 12 :28:33 242 61 16 16 395 1103 112 35 24 93 
263: 12:29:33 239 61 16 16 396 1107 110 37 25 94 
263: 12:30:32 239 62 16 16 396 1103 109 37 25 9li 
263: 12:31 :33 241 (i2 17 17 396 1103 10U 34 24 94 
263:12:32:33 240 61 17 17 396 1105 I 108 36 22 94 
263 : 12 : 33 : 33 239 60 17 17 396 1105 I 108 37 22 'J4 
263: 12:34:33 241 56 17 17 396 1108 .107 37 21 92 
263:12:35:33 241 50 17 17 396 1105 107 37 22 92 
263: 12136:32 239 52 17 17 396 1105 107, 40 21 94 
263 : 12 : 37 : 33 241 50 17 17 396 1105 107 39 20 92 
263 : 12 : au: 33 241 52 17 17 396 t 103 106 38 19 93 
263: 12:39 :33 241 51 17 17 396 1105 106 39 ·18 92 
263: 12:40:33 240 54 16 16 396 1101 106 37 18 94 
263 : 12 : 41 : 33 238 53 16 16 396 1105 106 38 ·19 94 
263: 12:42:33 242 51 16 16 395 1103 106 42 20 91 
263 : 12 : 43 : 33 242 53 16 16 395 1105 106 38 20 93 
263:12:44:33 237 54 16 16 396 1100 114 38 20 95 
263: 12:45:33 240 51 16 16 396 1103 123 41 20 91 
263: 12:46:34 243 53 IS 16 396 1103 126 39 19 92 
263: 12 : 47 : 33 237 :;a 16 16 396 1105 129 37 19 95 
263 : 12 : 4U: 33 242 60 16 16 395 1105 132 40 19 92 
263: 12:49:33 239 63 16 16 395 1110 134 35 20 94 
263 : 12 : 50 : 33 242 60 16 16 395 1101 137 36 22 92 
263 : 12 : 51 : 33 238 60 16 16 396 1105 124 40 24 93 
263: 12:52:33 240 59 16 16 396 1105 129 36 25 93 
263: 12:53:34 242 53 16 16 396 1103 131 39 24 91 
263 : 12 : 54 : 32 238 53 16 16 396 1105 132 41 22 93 
263: 12:55:33 241 54 16 16 396 1103 132 37 20 93 



DAY 263 1984 DATA,7:00-l7t99 

TINE PT432 FCV4Sl LT471 FY472 TE45l PT32I Tf521 11:401 1E42l 1E432 
DAY:UR:Ml :SE PSI PERCF.IIT lftCH INCH DEC F PSI DEC F PERCEftT PERCEftT PERCEftT 

263 : 12: 56: 32 239 54 16 16 396 1101 126 40 18 92 
263:12:57:33 238 62 16 16 396 1105 132 37 17 94 
263: 12::m:33 242 56 16 16 396 1103 133 +0 18 91 
263: 12:59:33 238 58 16 16 395 1065 128 39 21 94 
263: 13: 0:32 2'.J8 63 16 16 395 1039 128 33 26 94 
263: 13: 1:33 241 65 16 16 395 1005 131 36 31 92 
263:13: 2:33 239 66 16 16 396 978 132 41 35 94 
263: 13: 3:33 239 66 16 16 395 965 129 39 37 94 
263: 13: 4;34 238 61 16 16 396 978 129 26 38 94 
263:13: 5:33 237 43 16 16 395 1019 129 39 38 95 
263 : 13 : 6 : 33 233 25 16 16 395 1119 130 34 36 100 
263 : 13 : 7 : 33 231 32 16 16 394 1132 131 35 30 100 
263: 13: 8:32 232 45 16 16 393 1113 131 35 23 100 
263: 13: 9:33 233 40 16 16 393 1115 130 35 19 100 
263 : 13: 10 : 32 233 43 16 16 394 1103 130 35 20 100 
263: 13: 11 :32 233 45 16 16 393 1105 130 33 23 100 
263: 13112:33 233 44 16 16 393 1103 130 36 26 100 
263 : 13: 13 : 33 233 43 16 16 393 1102 122 36 29 100 
263 : 13 : 14 : 33 233 43 16 16 393 1107 121 34 29 100 
263: 13: 15:33 233 43 16 16 394 1107 ' 121 35 28 100 
263 : 13: 1 6 : 33 233 43 16 16 393 1105 122 38 27 100 
263: 13: 17:33 233 43 16 16 394 1105 125 35 26 100 
263: 13: 18:33 233 43 16 16 393 1103 I 126 36 26 100 
263: 13: 19:32 233 43 16 16 394 1105 128 35 26 100 
263113:20:33 233 43 16 16 393 1105 129 38 26 100 ~ 

C"> 263: 13 :21 :33 233 43 16 16 393 1103 131 36 27 100 L0 1 

w 263: 13:22:33 233 43 16 16 393 1103 131 36 27 100 rli 

00 263: 13 :23 :33 233 42 16 16 393 1105 132 36 27 100 
I 

; ! 
263 : 13 : 24: 33 233 42 16 16 393 1105 130 34 27 100 

I 263: 13 :25 :33 233 42 16 16 393 1105 130 34 27 100 : 

263: 13:26:33 233 42 16 16 393 1105 130 34 27 100 
263 : 13: 27 : 33 233 42 16 16 393 1103 130 35 27 100 
263: 13:28:33 233 44 16 -16 393 1103 130 35 27 100 
263 : 13: 29 : 32 235 45 16 16 393 1101 130 37 27 100 
263:13:30:32 232 45 16 16 393 1101 128 33 28 100 
263: 13:31 :33 232 39 16 16 393 1111 124 37 28 100 
263: 13:32:32 232 45 .16 16 393 1105 . 122 36 , 28 100 
263113:33:33 235 43 16 16 393 1108 122 34 27 99 
263:13:34:32 232 46 16 16 393 1096 121 34 27 100 
263: l3:3li:32 236 45 16 16 393 1098 120 34 27 99 
263 :13 :36 :32 231 42 16 16 393 1105 120 35 28 100 
263:13:37:32 236 23 16 16 394 1105 119 34 28 100 
263:)3:38:33 235 0 15 IIS 394 1109 119 36 · 27 100 
263: 13:39:34 231 l 15 15 394 1101 119 36 25 100 
263: 13:40:33 225 46 15 15 393 I 100 119 35 23 100 
263 : 13 : 41 : 33 234 64 15 15 392 1039 119 36 22 100 
263: 13:42:33 234 53 u IIS 393 1052 119 37 25 100 
263:13:43:32 233 44 15 15 393 1079 119 36 31 100 
263:13:44:33 233 44 15 15 393 1092 119 34 34 100 
263: l3: 45: 33 233 45 15 15 393 1086 119 32 33 100 
263: 13:46:32 233 46 16 16 393 1084 119 I 31 100 
263:13:47:33 233 46 16 16 393 1090 119 31 29 100 
263 : I 3 : 48: 33 233 45 16 16 393 1105 120 36 27 100 
263: 13:49:33 233 4li 16 16 393 1121 120 34 27 100 
263 : 13: 50 : 33 233 43 16 16 393 1124 120 34 27 100 
263 : 13 : (i 1 : 33 233 43 16 16 393 1121 120 37 28 100 



DAY 263 1984 DATA.7:00-17:ee 

TIME PT432 FCV431 LT471 FY472 TE451 PT321 I 1T521 IE401 IE421 IE432 
DAY:HR:lll :SE PSI PERCENT INCH I.NCH DEC 1'' PSI DEC F PFJ\CENT PERCENT PFJ\CEIIT 

263 I 13 : 52: 33 233 44 16 16 393 1105 120 35 28 100 
263 : 13 : 53 : 33 233 44 16 16 393 1105 120 35 28 100 
263 : 13 : 54 : 33 233 43 16 16 393 1103 120 35 28 100 
263: 13:55:33 233 44 16 16 393 1098 120 34 28 100 
263: 13: 56:32 233 44 16 16 393 1088 120 33 29 100 
263 : 13: 57 : 33 233 44 16 16 393 1083 119 34 29 100 
263:13:58:33 233 44 16 16 393 1077 120 35 .30 100 
263: 13:59:33 233 44 16 16 393 1079 120 33 31 100 
263: 14: 0:33 233 44 16 16 393 1077 120 34 31 100 
263: 14: 1 :32 233 44 16 16 393 1071 120 38 31 100 
263: 14: 2:33 233 45 16 16 393 1059 120 37 31 100 
263 : I 4 : 3 : 32 233 46 16 16 393 1057 120 35 31 100 
263: 14: 4:33 233 45 16 16 393 1057 120 36 32 100 
263 : 1 4: 5 : 33 233 44 16 16 393 1059 120 38 32 100 
263 : I 4: 6 : 33 233 44 16 16 393 1057 120 36 32 100 
263: 141 7:33 233 44 16 16 393 1059 120 30 32 100 
263: 14: 8:33 233 44 16 16 393 1059 120 30 32 100 
263 : 14 : 9 : 34 233 45 16 16 393 1059 120 32 '32 100 
263: 14: 10:33 233. 44 16 16 393 1059 120 39 32 100 
263 : 14 : 11 : 33 233 44 16 16 393 1057 120 36 32 100 
263:14:12:33 233 44 16 16 393 1057 120 34 32. 100 
263 : 14 : 13: 33 233 44 16 16 393 1063 120 34 32 100 
263 : I 4 : 14: 32 233 44 16 16 393 1063 120 35 32 100 
263: 14: 15:32 233 44 16 .16 393 1061 120 31 32 100 

' 263 : 14 : 16: 33 233 44 16 16 393 1063 120 30 32 100 -r--• 

n 263 : 14 : 17 : 33 233 44 16 16 393 1067 120 30 32 100 •n 
~ 263: 14: 18:33 233 44 16 16 393 1067 120 37 32 100 ~-! 

263 : 14 : I 9 : 32 233 44 16 16 393 1067 120 35 32 100 
263 : 14 : 20 : 32 233 44 16 16 393 1065 120 36 32 100 
263: 14:21 :33 233 44 16 16 393 1068 120 36 32 100 
263:14:22:32 233 43 16 16 393 1070 120 27 32 100 
263: 14:23:32 233 43 16 16 393 1077 120 34 32 100 
263 : 14 : 24 : 33 233 44 16 .16 393 1077 120 34 31 100 
263 : 14 : 25 : 33 233 44 16 16 393 1001 120 35 31 100 
263 : 14 : 26 : 32 233 43 16 16 393 1081 120 36 31 100 
263 : 14 : 27 : 33 233 44, 16 16 393 1079 120 38 31 100 
263 : 14 : 28: 33 233 44 16 16 393 1077 120 33 31 100 
263: 14:29:33 233 44 16 16 393 1079 120 35 31 100 
263: 14 :30 :33 233 44 16 16 393 1077 120 32 31 100 
263: 14:31 :33 233 43 16 16 393 1077 120 34 31 100 
263: 14:32:33 233 44 16 16 393 1078 120 34 31 100 
263:14:33:32 233 44 16 16 393 1077 120 35 31 100 
263: 14:34:32 283 44 16 16 393 1076 120 35 31 100 
263: 14 :35 :32 233 43 16 16 393 1061 120 34 31 100 
263: 14:36:32 233 43 16 16 393 1069 120 36 31 100 
263:14:37:32 233 45 16 16 393 1055 120 31 31 100 
263: 14 :38: 32 233 46 16 16 393 1046 120 35 32 100 
263: 14:39:32 2:l3 45 16 16 393 1044 120 38 33 100 
263 : I 4 : 40 : 32 233 45 16 16 393 1041 120 40 34 mo 
263: 14:41 :33 233 45 16 16 393 1039 120 31 34 100 
263: 14:42:33 233 44 16 16 393 1044 .120 32 35 100 
263:14:43:32 233 44 16 16 393 1044 120 33 34 100 
263 : 14 : 44 : 33 233 45 16 16 393 1046 120 32 34 100 
263: 14 :45 :32 233 45 16 16 393 1046 120 26 34 100 
263: 14:46:32 233 45 16 16 393 1048 120 28 34 100 
263: I 4: 47: 32 233 45 16 16 393 1044 120 33, 33 100 



DAY 263 1984 DATA.7:00-17:00 

TIME PT432 FCV431 LT471 FY472 TE451 PT321 · Tr521 IE401 IE421 IE432 
DAY:UR:.MI :SE PSI PERCElff INCH lffCH DEC F PSI DEC F PffiCElff PffiCElff PffiCEftT 

263: 14:48:32 233 45 16 16 393 1046 120 38 34 100 
263: 14 :49 :33 233 45 16 16 393 1048 120 37 34 100 
263 l 14: 50 :33 233 45 16 16 393 1048 120 41 34 100 
263: 1 4: 51 : 32 233 45 16 16 393 1048 120 30 34 100 
263 : 14 : 52 : 32 233 45 16 16 393 1046 120 28 34 100 
263 l 14: 53 :32 233 45 16 16 393 1046 120 34 33 100 
263: 14:54;33 233 45 16 16 393 1044 120 36 33 100 
263: 14:55:33 233 44 16 16 393 1050 120 42 34 100 
263: 14156:33 233 44 16 16 393 1050 120 33 34 100 
263 : I 4 : 57 : 33 233 44 16 16 393 1044 120 31 34 100 
263 : 14 : 56: 33 233 45 16 16 393 1037 120 27 34 100 
263: 14:59:33 233 411 ·16 16 393 1028 120 37 34 100 
263:15: 0:33 233 45 16 16 393 1022 120 34 34 100 
263: 15: t:32 233 45 16 16 393 1011 120 28 35 100 
263: 111: 2:32 233 46 16 16 393 1003 120 31 36 100 
263: 15: 3132 233 47 16 16 393 994 120 22 37 100 
263 : 15 : 4 : 32 233 46 16 16 393 990 120 38 37 100 
263:15: 5:33 233 47 16 16 393 986 120 42 38 100 
263:15: 6:32 233 47 J6 16 393 982 120 22 38 100 
263 : 15 : 7 : 33 233 47 16 16 393 982 120 37 38 100 
263: 15: 8:32 233 47 16 16 393 980 120 21 38 100 
263 : 1 5: 9: 32 233 47 16 16 393 980 120· 40 38 100 
263 : 1 5 : 10 : 32 233 47 16 16 393 986 120 26 38 100 
263: 1 5: 11 : 32 233 46 16 16 393 990 120 34 38 100 
263: 111: 12:32 233 46 16 16 393 994 120 37 au 100 

,,1· 

C'> 263 : 15 : 13 : 32 233 46 16 16 393 994 120 22 37 100 
LJ) 

~263: 15: 14:32. 233 46 16 16 393 992 120 42 37 100 
,-

263: 15: 15:32 233 46 16 16 3'J3 992 120 21 36 100 
263: 15: 16:33 233 46 16 16 393 992 120 42 37 100 
263: 15: 17:32 233 46 16 16 393 996 120 23 37 100 
263: 15: 18:33 233 46 16 16 393 992 120 38 37 100 
263 : I 5 : 1 9 : 32 233 46 16 16 393 994 120 30 37 100 
263:15:20:32 233 46 16 16 893 990 120 38 37 100 
263: 15:21 :33 233 44 16 16 393 996 120 34 37 100 
263:15:22:33 233 43 16 16 393 995 120 23 37 100 
263:u;:23:32 233 

., 
43 16 16 393 1000 120 42 37 100 

263:15:24:32 233 43 16 16 393 1001 120 33 37 100 
263: 15:25:33 233 44 16 16 393 1001 120 30 36 100 
263:15:26:33 233 44 15 la 393 1001 120 34 36 tft0 
263:15:27:32 233 44 15 16 393 1002 120 22 36 100 
263: 15:28:33 233 45 16 16 393 998 120 45 37 100 
263:15:29:32 233 46 16 16 393 996 120 31 37 100 

. 263: 15:30:32 233 46 16 16 393 994 120 38 37 100 
263: 15:31 :32 233 45 16 .16 393 998 120 25 37 100 
263:15:32:32 233 45 16 16 393 1000 120 42 37 100 
263: 15:33:32 233 45 16 16 393 1003 120 26 37 100 
263: 15:34:33 233 45 16 16 393 1013 120 41 37 100 
263:15:35:32 233 43 16 16 393 1040 120 27 37 100 
263:ll'i:36:32 233 40 16 16 393 1086 120 30 36 100 
263:15:37:32 233 37 16 16 393 1129 120 34 33 100 
263:15:38:32 233 38 16 16 393 1130 120 35 29 100 
263:15:39:32 233 40 16 16 393 1108 120 36 26 100 
263:15:40:32 233 41 16 16 393 1105 120 37 24 100 
263: 15:41 :32 233 39 16 16 393 1132 120 31 24 100 
263:15:42:32 234 34 16 16 394 1098 120 41 25 100 
263: 15:43:33 233 32 16 16 393 1103 118 40 22 100 



DAY 263 1984 DATA.7:00-17:ee 

TIME PT432 FCV431 LT471 FY472 TE451 PT321 Tl'521 IM01 IE42t IE432 
DAY:HR:!11 :SE PSI PERCEIIT INCH INCH DEC 1'' PSI DEG F PFJlCERT PERCElff PFJlCEftT 

263: 15:44:32 232 34 16 16 393 1110 117 39 16 100 
263:ItJ:45:33 237 51 16 16 393 1098 116 42 11 98 
263:15:46:32 240 54 17 17 394 1096 112 42 7 97 
263:15:47:32 245 57 17 17 395 1098 112 43 G 94 
263:15:48:32 243 54 17 17 396 1094 109 42 5 91 
263: 15:49:33 242 ff4 17 17 396 1098 107 42 9 91 
263: 15:50:32 238 49 17 17 396 1086 101 41 13 92 
263: I 5 : 51 : 32 236 16 17 17 395 1074 98. 43 17 96 
263: u:is2:33 235 0 17 17 395 1086 97 45 18 99 
263:15:53:33 238 10 17 17 395 1086 95 47 14 99 
263:15:54:32 241 30 17 17 395 1103 94 46 6 98 
263:15:55:32 245 54 17 17 395 1096 92 46 I 93 
263:15:56133 241 52 17 17 396 1090 · 91 43 l 93 
263:15:57:33 239 48 17 17 396 1086 89 43 l 94 
263 : l 5 : 58: 32 238 39 17 17 396 1073 89 45 9 94 
263:15:59:32 237 8 17 17 395 1079 87 44 21 96 
263:16: 0:32 23:J 0 16 16 395 1061 86 48 30 100 
263: 16: I :32 237 0 17 17 395 1048 85 47 28 100 
263:16: 2:32 239 0 17 17 395 1030 85 47 22 100 
263:16: 3:32 239 0 17 17 395 1013 94 47 15 100 
263:16: 4:33 240 0 17 17 395 1001 98 48 9 100 I 
263: 16: 5:32 240 0 17 17 395 990 97 47 3 100 ! 

263:16: 6:32 235 0 17 17 395 1044 96 47 1 100 I 
i 263116: 7:33 232 u 17 17 395 1061 96 47 1 100 I 

263: 16: 8:33 229 0 17 17 393 1075 96 47 1 100 0")~ 

0263: 16: 9:33 227 0 17 17 393 1086 96 47 1 100 L.Oi 

.i:,.263: 16: 10:32 226 3 17 17 392 1077 95 47 1 100 ,. I! 
I 

__. 263: I 6: 11 : 32 223 I 17 17 391 1079 94 47 1 100 
263: 1 6 : 12 : 32 222 4 17 17 391 1077 94 47 1 100 
263 I 1 6 : 13 : 32 220 3 17 17 390 1079 94 45 I 100 
263 : I 6 : 14 : 33 220 5 16 16 389 1079 94 44 I 100 
263: 16: 15:32 216 6 16 16 389 1088 94 46 3 100 
263 : I 6 : 16 : 32 214 I 16 16 388 1088 94 46 6 100 
263 : 16: I 7 : 33 215 0 16 16 387 1037 94 47 9 100 
263 : I 6 : I 8: 32 215 0 16 16 387 1000 94 47 12 100 
263 : 16 : 1 9: 33 216 0 16 16 387 961 94 46 13 100 
263:16:20:33 216 0 17 17 387 920 94 46 11 100 
263: 16:21 :32 216 0 17 17 3U7 U92 94 47 8 100 
263:16:22:32 216 0 17 17 387 867 94 47 6 100 
263:16:23:32 215 0 16 16 387 851 94: 42 5 100 
263:16:24:33 211 0 16 16 387 876 94 42 4 100 
263:16:25:32 209 0 16 16 386 857 94 40 5 100 
263: 16:26:33 207 0 15 15 385 855 94 23 16 100 
263:)6:27:34 203 0 14. 14 385 859 94 26 40 100 
263:16:28:33 199 0 13 13 383 887 94 7 71 100 
263: 16:29:33 195 0 12 12 382 961 94 315 100 100 
263:16:30:33 192 0 12 12 380 986 94 40 100 100 
263 : 16 : 31 : 32 189 0 12 12 379 955 94 42 100 100 
263: I 6: 32: 33 187 0 12 12 378 936 94 0 100 100 
263 : I 6 : 33 : 33 187 0 13 13 377 918 94 0 100 100 
263 : l 6 : 34: 32 186 0 13 13 377 905 94 0 100 100 
263:16:35:32 186 0 13 13 376 889 94 0 100 100 
263:16:36:33 186 0 13 13 376 876 93 0 100 100 
263:16:37:33 185 0 13 13 376 867 93 0 100 100 
263:16:38:32 184 0 13 13 375 853 94 0 100 100 
263:16:39:32 184 0 13 13 375 843 93 0 100 100 



DAY 263 1984 DATA.7:00~17:00 

'fll'IE CA4328 IE435 IE471 IE472 IFA.51 IE452 IE491 TE521 ZTM1 CT480 
DAY:HR:KI :SE PERCEIIT PERCENT PERCENT PERCENT PERCEJIT PERCENT PERCEIIT PERCENT PERC.l!JIT • 1UIO/CJ!I 

263: 12: 0:33 8 0 23 0 0 0 100 0 39 0 
263: 12: 1 :33 0 0 16 0 0 0 100 0 0 0 
263: 12: 2:33 0 0 1 0 0 0 100 0 38 0 
263: 12: 3:33 0 0 1 0 0 0 100 0 38 0 
263: 12: 4:34 0 0 t 0 0 0 100 0 38 0 
263: 12: 5:33 0 0 1 0 0 0 100 0 20 0 
263: 12: 6:33 0 0 J 0 0 0 100 0 36 0 
263: 12: 7:33 0 0 2 0 0 0 100 0 36 0 
263: 12: a:33 0 0 I 0 0 0 100 0 38 0 
263: 12: 9:33 0 0 1 0 0 0 100 0 38 0 
263 : 12 : l 0 : 32 3· 0 I 0 0 0 100 0 38 0 
263 : 12: l I : 33 4 0 2 0 0 0 100 0 39 0 
263: 12: 12:32 7 I 2 0 0 0 100 0 26 0 
263 : 12: 13 : 33 8 0 3 0 0 0 100 0 37 0 
263 : 12 : 14 : 33 6 0 5 0 0 0 100 0 38 0 
263 : 12 : 1 5 : 33 5 0 9 0 0 0 100 0 70 0 
263: 12: 16: 32 5 0 14 0 0 0 100 0 99 0 
263 : 12: 17 : 33 IS 0 20 0 0 0 100 0 99 0 
263: 12: 18:33 4 0 29 0 0 0 100 0 99 0 
263 : 12 : I 9 : 33 IS 6 38 0 0 0 100 0 99 0 
263: 12 : 20 : 33 6 1 49 0 0 0 100 0 99 0 
263: 12:21 :33 7 0 63 0 0 0 100 0 99 · 0 
263: 12:22:33 9 0 79 0 0 0 100 0 99 0 
263 : 12 : 23 : 33 9 0 98 5 0 0 100 0 99 0 
263 : 12 : 24 : 83 6 1 100 0 0 0 100 0 99 0 0) 

263: I 2: 25,: 33 6 0 100 0 0 0 100 0 99 0 10 

~263: 12:26:32 7 0 100, 0 0 0 100 0 99 0 -:--·-I 

r-J263: 12 :27 :33 7 0 100 0 0 0 100 0 99 0 
263:12:28:33 5 I 99 0 0 0 100 0 99 0 
263: 12 :29 :33 7 0 93 0 0 0 l00 0 99 0 
263: 12:30:32 6 0 83 0 0 0 100 0 99 0 
263: 12:31 :33 6 1 70 0 0 0 100 0 99 0 
263 : 12 : 32 : 33 6 0 52 0 0 0 100. 0 99 0 
263:12:33:33 7 0 31 0 0 0 100 0 99 0 
263:12:34:33 7 0 11 0 0 0 100 0 99 0 
263: 12:35:33 8 0 I 0 0 0 100 0 99 0 
263: 12:36:32 6 0 I 0 0 8 100 0 99 8 
263: 12:37:33 8 0 1 0 0 0 100 0 99 0 
263: 12:30:33 6 1 1 0 0 0 100 0 99 0 
263 : 12 : 39 : 33 8 I 1 0 0 0 100 0 99 0 
263: 12 :40 :33 6 1 1 0 0 0 100 0, 99 0 
263: 12:41 :33 9 0 1 0 0 0 100 0 99 0 
263:12:42:83 8 2 1 0 0 0 100 0 99 0 
263: 12:43:33 6 0 3 0 0 0 100 0 99 0 
263: 12:44:33 9 0 7 0 0 0 . l00 100 99 0 
263: 12:45:33 9 2 14 0 0 0 100 100 99 0 
263: 12:46:34 7 2 24 0 0 0 100 100 99 0 
263: 12:47:33 9 0 32 0 0 0 100 100 99 0 
263:12:48:33 5 2 36 0 0 0 100 9'1 99 0 
263:12:49:33 6 0 36 0 0 0 100 97 99 0 
263: 12 : 50 : 33 6 I 34 0 0 0 100 94 99 0 
263: 12:51 :33 8 0 29 0 0 0 100 9:i 99 0 
263 : 12 : 52 : 33 8 0 23 0 0 0 100 97 99 0 
263:12:53:34 7 2 21 0 0 0 100 97 99 0 
263: 12:54:32 9 0 22 0 0 0 100 96 99 0 
263 : 12 : 55 : 33 7 I 25 0 0 0 100 94 99 0 



DAY 263 1984 DATA.7:00-17:00 

Tll'IE CA432B J!:435 IE471 IE472 IE45I IE452 IE49t IE521 ZTGBl CT480 
DAY:HR:'.1'11 :SE PERCEI'ff PERCEI'ff PERCEI'ff PERCENT PERC.EftT PERCENT PERCEI'ff PERCEI'ff PERCEIIT PIIIO/CM 

263: 12:56:32 7 I 27 0 0 e 100 96 99 e 
263: 12:57:33 8 e 25 0 0 0 100 96 99 e 
263: 12:58:33 7 1 26 0 0 0 100 95 99 0 
263: 12:59:33 9 0 27 0 0 0 100 94 99 0 
263:13: 0:32 7 0 27 0 0 0 100 96 99 0 
263: 13: 1 :33 6 I 20 0 0 8 108 96 99 0 
263: 13: 2:33 6 0 27 0 0 0 100 95 99 0 
263: 13: 3:33 7 0 25 0 0 0 100 94 99 0 
263: 13: 4:34 8 0 27 0 0 0 100 95 99 0 
263: 13: 5:33 6 0 27 0 0 . 0 100 96 99 0 
263 : 13 : 6: 33 L 0 27 0 0 0 100 95 99 0 
263:13: 7:33 0, 0 27 0 0 0 100 95 99 0 
263 : 13 : 8: 32 0 0 26 0 0 0 100 94 99 0 
263 : 13 : 9 : 33 0 0 27 0 0 0 100 94 99 0 
263: 13: 10:32 0 0 28 0 0 0 100 94 99 0 
263: 13: 11 :32 0 0 28 0 0 0 100 94 99 0 
263: 13: 12:33 0 0 29 0 0 0 100 93 99 0 
263: I 3: 13: 33 0 0 30 0 0 0 100 70 99 0 
263: 13: 14:33 0 0 31 0 0 0 100 76 99 0 
263: 13: 15:33 0 0 30 0 0 0 100 81 99 0 
263 : 13 : 16 : 33 0 0 30 0 0 0 100 86 99 0 
263 : 13: 17 : 33 0 0 31 0 0 0 100 91 99 0 
263 : 13 : 10: 33 0 0 31 0 0 0 100 93 99 0 
263: 13: 19:32 0 0 30 0 0 0 100 95 99 0 

n! 
263: 13:20:33 0 0 31 0 0 0 100 96 99 0 

(")263: 13:21: 33 0 0 30 0 0 0 100 95. 99 0 ,.() i 

!,. 263 : 1 3 : 22 : 33 0 0 29 0 0 0 100 95 99 0 ._- I 

w263: 13:23:33 0 0 29 0 0 0 100 94 99 0 
263: 13 :24 :33 0 0 29 0 0 0 100 93 99 0 
263: 13 :2G :33 0 0 29 0 0 0 100 93 99 0 
263: 13:26:33 0 0 29 0 0 0 100 93 99 0 
263 : 13 : 27 : 33 0 0 29 0 0 0 100 92 99 0 
263: 13 :28:33 0 0 28 0 0 0 100 92 99 0 
263: 13:29:32 0 0 27 0 0 0 · 100 92 99 0 
263 : 13 : 30 : 32 0 0 25 0 0 0 100 86 99 0 
263: 13:31 :33 0 0 26 0 0 0 100 82 99 0 
263:13:32:32 0 0 25 0 0 0 100 80 99 0 
263:13:33:33 I 0 26 0 0 0 100 79 99 0 
263: 13:34:32 0 0 26 0 0 0 100 7U 91J 0 
263 : 13 : 3(1 : 32 1 0 26 0 0 0 100 70 99 0 
263: 13:36:32 0 0 28 0 0 e 100 76 99 0 
263:13:37:82 e 0 37 0 0 0 100 78 99 0 
263: 13:38:33 e 0 55 0 0 e 100 79 99 0 
263: 13:39:34 0 0 87 100 0 0 100 79 99 0 
263:13:40:33 0 0 100 100 0 0 100 80 99 0 
263: 13:41 :33 0 0 100 89 0 e 100 81 99 0 
263: 13:42:33 0 0 100 ·14 0 0 100 82 99 0 
263 : 13 : 43 : 32 0 0 100 0 0 0 100 82 99 0 
263113:44:33 0 0 100 0 0 0 100 8.'l 99 0 
263: 13:45:33 0 0 100 0 0 0 100 84 99 0 
263:13:46:32 0 0 100 0 0 0 100 84 99 0 
263: 13:47:33 0 0 100 0 0 0 100 05 99 0 
263: 13:48:33 0 0 100 0 0 0 100 05 99 0 
263: 13:49:33 0 0 100 0 0 0 100 05 99 0 
263: 13:50:33 0 0 100 0 0 0 100 85 99 0 
263 : 13 : 51 : 33 0 0 100 0 0 0 100 85 99 0 



DAY 263 1984 DATA.7:90-17:88 

TIME CA432B IE435 IE471 IE472 IE451 IE452 l1'!491 lE52l · ZT58t CT480 
DAY:HR:MI :SE PERCENT PERCEftT PERCEftT PERCEftT PERCEftT PERCEIIT PERCElfl' PERCEftT ,PERCENT MIIO/CM 

263 : 13 : 52: 33 0 0 100 0 0 0 100 85 99 0 
263 : 13 : 53 : 33 0 0 100 0 0 0 100 85 99 0 
263:13:54:33 0 0 100 0 0 e 100 i· 85 99 0 I 
263 : 13: 55 : 33 0 0 100 0 0 0 100 84 99 0 
263: 13:56:32 0 0 100 0 0 0 100 84 99 0 
263: 13: 57 :33 0 0 100 0 0 0 100 05 99 0 
263 : 13 : 58: 33 0 0 99 0 0 0 100 05 91J 0 
263: I 3 : 59 : 33 0 0 99 0 0 0 100 86 99 0 
263: )4: 0:33 0 0 98 0 0 0 100 86 99 0 
263: 14: I :32 0 0 97 0 0 0 100 86 99 0 
263: 14: 2:33 0 0 95 0 0 0 100 86 99 0 
263 : 14 : 3 : 32 0 0 94 0 0 0 100 86, 99 0 
263 : 14: 4 : 33 8 0 92 0 0 0 100 86 99 0 
263: 14: 5:33 0 0 92 0 0 0 100 85 99 0 
263: 14: 6:33 0 0 92 0 0 0 100 85 99 0 
263: 14 : 7 : 33 0 0 92 0 0 0 100 85 99 0 
263: 14: 8:33 0 0 91 0 0 0 100 05 99 0 
263:t4: 9:34 0 0 91 0 0 0 100 8:} 99 0 
263 : 1 4 : 1 0 : 33 0 0 91 0 0 0 100 86 99 0 
263: l 4: 1 1 : 33 0 0 91 0 0 0 100 86 99 0 
263: 14: 12:33 0 0 90 0 0 0 100 95: 99 0 
263: 14: 13: 33 0 0 92 0 0 0 100 85 99 0 
263: 14: 14:32 0 0 92 0 0 0 100 85 99 0 
263: 14: 15:32 0 0 92 0 0 0 100 85 99 0 
263 : 14 : 1 6 : 33 0 0 93 0 0 0 100 85 99 0 "-' 

0 263: 14: 17:33 0 0 94 0 0 0 100 85 99 0 '° 
t263: 14: 18:33 0 0 95 0 0 0 100 05 99 0 

._-, 

263: 14: 19:32 0 0 95 0 0 0 100 85 99 0 
263:)4:20:32 0 0 97 0 0 0 100 85 99 0 
263 : 14 : 21 : 33 0 0 98 0 0 0 100 85 99 0 
263:)4:22:32 0 0 99 0 0 0 100 85 99 0 
263 : 14 : 23 : 32 0 0 100 0 0 0 100 85 99 0 
263 : 14 : 24 : 33 0 0 100 0 0 0 100 85 99 0 
263: 14:25:33 0 0 180 0 0 0 100 85 99 0 
263: 14:26:32 0 0 100 0 0 0 100 85 99 0 
263:14:27:33 0 0 100 0 0 0 100 85 99 0 
263:14:20:33 0 0 100 0 0 0 100 85 99 0 
263 : 14 l 29 : 33 0 0 100 0 0 0 100 85 99 0 
263: 14:30:33 0 0 100 0 0 0 100 85 99 0 
263: 14:31 :33 0 0 100 0 0 0 · 100 05 99 0 
263:14:32:33 0 0 100 0 0 0 100 85 99 0 
263 : 14: 33 : 32 0 0 100 0 0 0 100 85 99 0 
263:)4:34:32 0 0 100 0 0 0 100 Bli 99 0 
263:14:35:32 0 0 100 0 0 0 100 Bli 99 0 
263: 14:36:32 0 0 100 0 0 0 100 84 99 0 
263 : 14: 37 : 32 0· 0 100 0 0 0 100 84 99 0 
263: 14:30:32 0 0 100 0 0 0 100 85 99 0 
263: 14:39:32 0 0 100 0 0 0 100 85 99 0 
263: 14:40:32 0 0 100 0 0 0 100 85 99 0 
263: 14:41 :33 0 0 100 0 0 0 100 85 99 0 
263:)4:4,2:33 0 0 100 0 0 0 100 85 99 0 
263:14:43:32 0 0 100 0 0 0 100 05 99 0 
263:14:44:33 0 0 100 0 0 0 100 05 99 0 
263: I 4: 45: 32 0 0 100 0 0 0 100 84 99 0 
263: 14:46:32 0 0 100 0 0 0 100 84 99 0 
263: 14:47:32 0 0 104} 0 0 0 100 84 99 0 



- ------

DAY 263 1984 DATA.7:00-17:88 

TIME CA432B IE435 IE471 IE472 IE451 IE452 IE491 IE52t ZT581 CT480 
DAY:HR:PIJ :SE PERCENT PERCElfl' PERCENT PERCENT PERCENT PERCEnT PERCENT PERCENT PERCEIIT IlfflO/CK 

263: 14:48:32 0 0 100 0 0 0 100 84 99 0 
263: 14:49:33 0 0 100 0 0 0 100 84 99 0 
263: 14:50:33 0 0 100 0 0 0 100 84 99 0 
263: 14 : 51 : 32 0 0 100 0 0 0 100 84 99 0 
263: 14: 52 :32 0 0 100 0 0 0 100 84 99 0 
263114: 53 :32 0 0 100 0 0 0 100 84 99 0 
263: 14:54:33 0 0 100 0 0 0 100 84 99 0 
263:14:55:33 0 0 100 0 0 0 100 84 99 0 
263:14:56:33 0 0 100 0 0 0 100 84 99 0 
263 : 14: 57 : 33 0 0 100 0 0 0 100 88 99 0 
263 : 14 : 58: 33 0 0 100 0 0 0 100 84 99 0 
263: 14:59:33 0 0 100 0 0 0 100 84 99 0 
263:15: 0:33 0 0 100 0 0 0 100 84 99 0 
263: 15: 1 :32 0 0 100 0 0 0 100 84 99 0 
263:15: 2:32 0 0 100 0 0 0 100 84 99 0 
263:16: 3:32 0 0 100 0 0 0 100 84 99 0 
263:15: 4:32 0 0 100 0 0 0 100 oa 99. 0 
263:15: 5:33 0 0 100 0 0 0 100 oa 99 0 
263: I 5 : 6 : 32 0 0 100 0 0 0 100 83 99 0 
263:15: 7:33 0 0 100 0 0 0 100 83 99 0 
263:15: 8:32 0 0 100 0 0 0 100 83 99 0 
263: I 5: 9 : 32 0 0 100 0 0 0 100 84 99 0 
263 : 1 5 : 10 : 32 0 0 100 0 0 0 100 · 84 99 0 
263 : 15 : 11 : 32 0 0 100 0 0 0 100 84 99 0 c,1i 263 : 15: 12 : 32 0 0 100 0 0 0 100 84 99 0 

n263: 15: 13:32 0 0 100 0 0 0 100 84 99 0 (C) 
-- I 

J.. 263 : 15: 14 : 32 0 0 100 0 0 0 100 84 99 0 rl 

U1 263: 15 : 15 : 32 0 0 100 0 0 0 100 84 99 0 
263: 15: 16:33 0 0 100 0 0 0 100 83 99 0 
263: 15: 17: 32 0 0 100 0 0 0 100 83 99 0 
263: 15: 18:33 0 0 100 0 0 0 100 83 99 0 
263: 15: 19:32 0 0 100 0 0 0 100 84 99 0 
263:15:20:32 0 0 100 0 0 0 100 84 99 0 
263 : 15 : 21 : 33 0 0 100 0 0 0 100 84 99 0 
263:15:22:33 0 0 100 0 0 0 100 84 99 0 
263:15:23:32 0 0 100 0 0 0 100 84 99 0 
263: llJ :24 :32 0 0 100 0 0 0 100 83 99 0 
263:15:25:33 8 0 100 0 0 0 100 83 99 0 
263:15:26:33 0 0 100 0 0 0 100 83 99 0 
263 : 15 : 27 : 32 0 0 100 0 0 0 100 83 99 0 
263:15:28:33 0 0 100 0 0 0 100 83 1)9 0 
263:15:29:32 0 0 100 0 0 0 100 83 99 0 
263: U:30:32 0 0 100 0 0 0 100 ua 99 0 
263: 15:31 :32 0 0 100 0 0 0 100. 83 99 0 
263:15:32:32 0 0 100 0 0 0 100 84 99 0 
263:15:33:32 0 0 100 0 0 0 100 83 99 0 
263:15:34:33 0 0 100 0 0 0 100 83 99 0 
263:15:35:32 0 0 100 0 0 0 100 83 99 0 
263: 15:36:32 0 0 100 0 0 0 100 83 99 0 
263: 15:37:32 0 0 100 0 0 0 100 83 99 0 
263 : 1 5: 30: 32 0 0 100 0 0 0 100 83 99 0 
263:15:39:32 0 0 100 0 0 0 100 83 99 0 
263:15:40:32 0 0 100 0 0 0 100 03 99 0 
263: 15:41 :32 0 0 100 0 0 0 100 oa 99 0 
263 : 1 5 : 42 : 32 0 0 100 0 0 0 100 83 99 0 
263:15:43:33 0 0 100 0 0 0 100 84 99 0 



DAY 269 1904 DATA.7:00-17:00 

TINE CA4S2B IE435 IE471 IE472 IE451 1E452 IE491 1E521 ZT581 CT480 
DAY:HR:Ml :SE PERCElff PERCEnT PERCEIIT PERCEJIT PERCEJIT PERCEnT PERCEftT PERCEnT PERCEJfl' NBO/CM: 

263 : 15 : 44 : 32 0 0 100 0 0 0 U)0 84 99 0 
263: 15:45:33 2 0 93 0 0 0 100 04 29 0 
263: 15:46:32 2 0 77 0 0 0 100 84 0 0 
263:15:47:32 4 1 1 0 0 0 100 04 0 0 
263: 15:48:32 9 0 1 0 0 0 100 84 0 0 
263: 15:49:33 8 0 1 0 0 0 100 04 0 0 
263: 15: 50 :32 9 0 1 0 0 0 100 84 0 0 
263 : 1 5 : 51 : 32 5 0 1 0 0 0 100 84 0 0 
263:15:52:33 2 0 I 0 0 0 100 84 0 0 
263:15:53:33 1 0 I 0 0 0 100 84 0 0 
263 I la : 54 : 32 1 0 1 0 0 0 100 84 0 0 
263:15:55:32 7 0 I 0 0 0 100 84 0 0 
263 : 13: 56 : 33 8 0 I 0 0 0 100 84 0 0 
263:15:37:33 7 0 l 0 0 0 100 84 0 0 
263: 15:58:32 8 0 ' 0 0 0 100 84 0 0 
263:15:59:32 4 0 1 0 0 0 100 04 0 0 
263:)6: 0:32 0 0 1 0 0 0 100 84 0 0 
263: I 6: 1 :32 0 0 1 0 0 0, 100 84 0 0 
263: lfi: 2:32 0 0 I 0 0 0 100 84 0 0 
263:}6: 3:32 0 0 l 0 0 0 100 04 0 0 
263:16: 4:33 0 0 1 0 0 0 100 04 0 0 
263: 16: 5:32 0 0 I 0 0 0 100 64 0 0 
263:)6: 6:32 0 0 I 0 0 0 100 84 0 0 
263:16: 7:33 0 0 I 0 0 0 100 84 0 0 
263: 16: 8:33 0 0 I 0 0 0 100 84 0 0 M' 

n 263 : I 6 : 9 : 33 0 0 1 0 0 0 100 84 0 0 ,()' 

J.263: 16110:32 0 0' 1 0 0 0 100 84 0 0 ~-
o, 263 : 16: 11 : 32 0 0 J 0 0 0 100 84 0 0 

263: 16112:32 0 0 J 0 0 0 100 04 0 0 
263 : 16: 13 : 32 0 0 1 0 0 0 100 84 0 0 
263: 16: 14:33 0 0 1 0 0 0 100 84 0 0 
263 : 16 : I 5 : 32 0 0 I 0 0 0 100 84 0 0 
263: 16: 16:32 0 0 1 0 0 0 100 84 0 0 
263 : I 6 : 17 : 33 0 0 1 0 0 0 100 84 0 0 
263: 16110:32 0 0 I 0 0 0 100 84 0 0 
263: 16: 19:33 0 0 I 0 0 0 100 84 0 0 

' 263: 16:20:33 0 0 1 0 0 0 100 84 0 0 
263: 16:21 :32 0 0 I 0 0 0 99 04 0 0 
263:16:22:32 0 0 1 0 0 0 69 84 0 0 
263:16:23:32 0 0 1 0 0 0 0 84 0 0 
263:16:24:33 0 0 1 0 0 0 0 84 0 0 
263:16:26:32 0 0 1 0 0 0 0 8+ 0 0 
263:16:26:33 0 0 1 0 0 0 0 84 0 0 
263:16:27:34 0 0 1 100 0 0 0 84 0 0 
263: 16:28:33 0 0 1 100 0 0 1 04 0 0 
263:16:29:33 0 0 1 100 0 0 75 04 0 0 
263:16:30:33 0 0 1 100 0 0 100 84 0 0 
263: 1(,:31 :32 0 0 I 100 0 0 100 84 0 0 
263:16:32:33 0 0 1 100 0 0 100 84 0 0 
263:16:33:33 0 0 I 160 0 0 100 84 0 0 
263:16:34:32 0 0 I 100 0 0 100 84 0 0 
263: 16: 35: 32 0 0 1 100 0 0 99 84 0 0 
263 : 16 : 36 : 33 0 0 1 100 0 0 Ul 04 0 0 
263:16:37:33 0 0 1 100 0 0 43 04 0 0 
263:16:38:32 0 0 1 100 0 0 0 84 0 0 

\ 263:16:39:32 0 0 I 100 0 0 0 84 0 0 



DAY 263 1984 DATA.7:00-17:88 

TIME CT482 PHT480 TE581 PT48l PT482 PT483 PT484 F1'481 F1'482 TE481 
DAY:BR.:MI :SE MHO/CII PERCENT ·DEG F PSI PSI PSI ;PSI KlJ3/llR Kl..B/lll\ DEC 1'' 

263:11:rs9:43 8 1 141 171 169 1034 92 90 149 361 
263: 12: 0:43 0 1 139 172 170 1029 93 94 148 362 
263: 12: 1 :43 8 1 137 183 181 1028 92 94 148 364 
263: 12: 2:43 0 1 150 191 189 1035 92 95 147 368 
263:12: 3:43 0 I 139 198 196 1026 92 ' 95 147 371 
263: 12: '4:43 0 l 134 207 205 1029 92 94 147 374 
263:12: 5:44 0 1 137 217 216 1029 91 94 147 377 
263:12: 6:43 0 I 139 224 223 1027 91 94 147 360 
263: 12: 7:43 0 l 133 233 231 1030 91 93 146 384 
263: 12: 8:43 0 1 132 241 239 1029 91 94 146 307 
263: 12: 9:43 0 1 130 249 247 1031 92 94 146 390 
263: 12: 10: 43 0 1 124 255 254 1029 91 93 145 393 
263: 12: 11 :43 0 1 117 2a6 254 1040 92 94 145 395 
263: 12: 12:43 0 1 117 257 21'il'i 1033 92 95 145 393 
263: 12113:43 0 1 l l'il'i 250 248 1030 92 94 1'4'4 396 
263 1 12: 14 : 43 0 1 132 253 251 1029 87 9'4 144 396 
263: 12: 15:43 0 1 118 252 250 1032 92 93 144 396 
263: 12116:'44 0 1 116 253 251 1030 91 94 145 396 
263: 12: 1 7: .. 3 0 1 125 250 248 1031 92 93 143 396 
263: 12: 18:'43 0 1 123 251 249 1027 91 90 145 396 
263: l 2: 1 9: 43 0 1 120 2H 252 1052 92 94 , 146 396 
263:12:20:44 0 1 121 252 250 1135 92 93 145 397 
263: 12:21143 0 1 119 255 253 1148 92 94 144 396 
263: 12:22:43 0 I 116 252 250 1135 92 94 144 396 
263: 12:23:43 0 1 118 253 251 1130 92 92 144 396 

n 263: 12:24143 0 1 110 249 247 1134 92 92 145 396 
~ 263: 12:25:43 0 1 117 234 262 1132 91, 90 145 396 i .._. 263112:26:43 0 1 117 250 246 1136 92 90 145 396 

263 : 12: 27 : 43 0 1 117 254 252 1138 90 92 145 396 
263: 12 :28: 43 0 1 117 251 249 1139 92 90 146 396 
263 1 12 1 29 1 43 0 1 117. 251 249 1144 91 92 143 396 
263: 12:30:42 0 1 I 17 253 251 1131 91 91 145 396 
263: 12:31 :43 0 1 117 253 251 1135 92 90 145 396 
263112 :32 :42 0 1 117 253 21'i1 1134 92 91 145 396 
263 : 12 : 33 : 43 0 1 117 250 249 1133 92 91 145 396 
263112:34:43 0 I 117 253 251 1129 92 93 145 396 
263112131'i :44 0 1 I 19 251 249 1128 92 94 144 396 
263: 12 :36:'43 0 I 120 252 251 1122 91 93 144 396 
263: 12:37 :43 0 1 122 252 250 1130 92 94 144 396 
263: 12:38:43 0 I 123 254 251 1124 92 93 144 396 
263: 12:39:43 0 I 125 250 247 1130 91 94 144 396 
263:12:40:43 0 1 126 254 252 1124 92 94 145 396 
263: 12:41 :43 e 1 127 251 249 1124 91 95 144 396 
263 : 12 : 42 : 43 0 I 127 249 247 1122 91 94 144 396 

· 263: 12:43:44 0 1 128 255 253 1125 91 · 93 144 396 
263: 12:44:43 0 1 129 252 250 1130 91 94 144 396 
263112:45:43 0 l 130 249 247 1127 92 94 1'43 396 
263: 12:46143 0 1 132 202 250 1125 92 93 145 396 
263: 12:47:44 0 I 131'i 251 249 1126 91 91 144 396 
26:J: 12:48143 0 I 136 251 2'49 1139 93 91 145 396 
263: 12 :49 :43 0 1 137 253 251 1140 93 92 145 396 
263: 12:50143 0 1 136 251 249 1139 86 91 145 396 
263 : 12 : 5 I : 43 0 1 137 251 248 1136 92 92 145 396 
263: 12:52:43 0 1 137 254 252 1135 92 94 144 396 
263: 12: 53 :44 0 I 137 253 250 1126 91 92 145 396 
263:12:54:44 0· I 138 251 249 1123 89 94 144 396 



DAY 263 1984 DATA.7:00-17:00 

TIME CT482 PHT480 TE581 PT481 PT482 PT483 PT484 rf481 rf482 TE481 
DAY:HR:'KI :SE MIO/CM PERCENT DEG F PSI PSI PSI PSI KI..B/HR . ICLB/HR DEC F 

263: 12:55:43 0 I 139 254 252 1126 91 94 144 396 
263: 12: 56 :43 0 1 140 249 247 1126 92 91 145 39fi 
263 : 12 : 57 : 43 0 I 140 254 251 1135 92 94 144 396 
263: 12:so:43 0 1 141 249 247 1126 92 92 145 396 
263:12:59:43 0 I 131 252 250 l ll l 90 91 145 396 
263 : 13 : 0 : 43 0 1 127 253 251 1094 92 91 145 39fi 
263: 13: 1 :43 0 1 126 253 251 1059 91 91 144 39fi 
263 : 13 : 2 : 44 0 1 126 253 251 1032 92. 91 145 396 
263 : 13 : 3 : 43 0 1 127 253 251 1020 92 93 144 396 
263 : 13 : 4 : 43 0 1 129 253 250 1036 93 92 145 396 
263 : 13 : lJ : 44 0 1 130 249 247 1073 97 90 14:i 396 
263: 13: 6:43 0 1 132 244 243 t 167. 92 91 146 395 
263 : I 3 : 7 : 43 0 ] 132 243 241 1148 92 90 146 394 
263 : 13 : 8: 43 0 I 132 244 242 1150 92 93 145 394 
263 : 13: 9 : 43 0 l 132 245 243 1149 92 90 146 394 
263 : l 3 : 10 : 43 0 1 132 245 243 1143 92 92 146 394 
263 : 13: I I : 43 0 1 132 245 243 1146 92 92 146 394 
263: JS: 12:42 0 l 132 245 243 1143 92 90 146 393 
263: 13: 13:43 0 1 132 245 243 1144 92 91 145 394 
263: 13: 14:44 0 1 132 245 243 1150 U9 91 145 393 
263 : 13: 15 : 43 0 1 133 245 243 1147 89 92 147 394 
263: 13: 16:43 0 1 132 245 243 1147 88 90 146 393 
263: 13: 17:43 0 1 132 245 243 1149 89 91 146 393 
263: 13: 18:43 0 1 133 245 243 1146 89 91 146 394 CD 263: 13: 19:43 0 I 133 245 243 1148 85 91 146 393 I>! ~ 263: 13:20:43 0 I 134 245 243 1145 79 91 146 394 

~ 263: 13:21 :43 0 1 134 245 243 1143 87 91 146 394 ~-! 
263:13:22:42 0 1 134 245 243 1141; 87 91 146 394 I 263: 13:23:43 0 I 134 245 243 ll45 86 90 146 394 
263:13:24:43 e 1 134 245 243 · 1147 87 92 146 394 
263 : I 3: 25: 43 0 1 134 244 243 1147 87 92 1.46 3<J4 
263 : 13 : 26 : 43 0 1 135 245 243 1147 89 92 146 394 
263 : 13: 27 : 43 0 1 136 245 243 1143 07 91 146 394 

· 263: 13:28:43 0 1 136 245 243 1147 87 91 146 394 
263: 13 :29 :43 0 1 130 246 244 1148 86 92 146 394 
263:13:30:43 0 1 141 24a 242 1148 100 93 · 145 394 
263: 13:31 :43 0 1 144 244 242 1140 85 91 146 3{}4 
263 : 13 : 32: 43 0 1 147 244 242 1150 87 91 146 394 
263 : 13 : 33 : 42 0 1 149 246 244 1U2 87 91 146 394 
263:13:34:43 0 1 152 244 242 1139 88 91 147 394 
263: 13:35:42 0 I 156 248 246 1145 87 91 146 394 
263: 13:36:43 0 1 159 244 242 1144 88 93 145 394 
263 : 13 : 37 : 44 0 l 157 247 245 1134 86 92 143 394 
263:13:38:43 0 1 152 247 245 1135 88 94 146 394 
263: 13:39:43 0 1 148 242 240 1126 85. U7 146 394 
263:13:40:42 0 1 146 238 236 1140 U7 91 146 393 
263:13:41 :43 0 1 147 246 244 1097 87 91 146 393 
263:13:42:42 0 1 147 246 244 1104 87 90 146 394 
263: 13:43:43 0 1 140 24a 243 1128 87 90 146 394 
263:13:44:42 0 1 148 244 242 1138 88 91 146 394 
263: 13: 45: 43 0 1 147 245 243 1133 88 92 147 394 
263113:46:43 0 1 147 245 243 1 ta3 87 86 147 393 
263:13:47:43 0 1 147 245 243 1140 87 87 147 393 
263 : 13: 48: 42 0 I 147 245 243 1150 88 89 146 393 
263:(3:49:+3 0 I 146 245 243 1166 88 91 · 147 394 
263: 13:50:42 0 1 145 244 243 1169 87 91 146 394 



DAV 268 1984 DATA.7:00-17:00 

TIME Cf482 PHT488 TE581 PT481 PT482 PT483 PT484 IT481 'FT482 · TE481 
DAY:BR.:111 :SE 1910/CII PERCENT DEG F PSI PSI PSI PSI . IC.Lll/llR KLIVIIR DEC 1'' 

263: 13:51 :43 0 1 143 244 243 1159 86 90 146 393 
263:l31G2:42 0 1 145 244 243 1152 87 91 146 393 
263: 13: 53 :43 0 1 145 244 243 1151 87 90 146 394 
263:13:54:42 0 l 146 244 243 1147 88 91 146 393 
263: 13: 55 :43 0 t 146 245 243 1144 87 91 146 394 
263: 13:56:43 0 I 147 245 243 1137 62 91 146 393 
263:13:57:43 0 I 149 245 243 1131 89 91 146 393 
263: 13 : 58: 44 0 I 150 244 243 1122 88 90 146 393 
263: 13:59:43 0 I llil 244 243 1126 83 90 146 394 
263: 14 : 0 : 43 0 1 152 245 243 1127 88 92 146 394 
263: 14: I :43 0 I l53 244 243 1116 88 92 146 394 
263 : 14 : 2 : 43 0 1 153 245 243 1109 87 91 146 394 
263: 14: 3:43 0 1 155 243 243 1109 87 91 146 393 
263 : 14 : 4 : 42 0 1 156 245 243 1110 87 91 146 393 
263:14: 5:43 0 1 156 245 243 1110 00 91 146 394 
263: 14: 6:42 0' 1 156 244 243 1104 86 91 146 394 
263 I 14 : 7 : 43 0 1 156 245 243 1109 88 91 146 394 
263: 14: 6:42 0 1 156 245 243 1106 87 91 146 394 
263 : 14 : 9 : 43 0 l Hi6 245 243 1107 87 91 146 394 
263: 14: 10:42 0 l 156 245 243 1103 87 91 146 394 
263 : 14 : 11 : 43 0 l 156 245 243 1105 87 91 146 394 
263: 14: 12:43 0 1 156 245 243 1112 87 91 146 394 
263 : 14: I 3 : 42 0 l 157 244 243 · 1112 88 91 146 393 
263 : 14 : 14 : 44 0 1 157 244 243 1111 85 91 147 394 
263 : 14 : 1 5 : 43 0 1 137 245 243 11H) 87 91 146 394 rll 

n ·263 : 14: I 6 : 43 0 I 138 243 243 1116 87 91 146 394 f'-1 
j. '263: 14: 17 : 43 0 I us 244 243 1119 88 92 146 394 , ,:--f I 

co 263 : 14 : 18: 43 0 l 158 245 243 1116 67 91 146 393 I 

263: 14: 19:43 0 1 159 245 243 1111 81 90 146 394 
263114:20:43 0 l 159 245 243 11 ll 87 1 91 146 394 
263 : 14 : 21 : 44 0 l 159 244 243 1120 87 92 146 394 
263: 14:22:43 0. 1 159 245 243 1123 87 91 146 393 
263: 14:23:43 0 I 159 245 242 1126 87 91 146 393 
263:14:24:43 0 1 159 244 243 1124 8.'l 91 147 394 
263: 14:25:43 0 l 160 245 243 1125 85 92 147 393 
263:14:26:43 0 1 U9 245 243 1124 87 90 147 393 
263: 14:27 :43 0 1 160 244 243 1124 67 91 146 393 
263:14:28:43 0 1 160 244 243 1126 89 91 146 393 
263:14:29:43 0 l 161 245 243 1122 87 91 146 393 
263:14:30:42 0 1 162 245 243 1126 87 91 146 394 
263: 14 :31 :43 0 l 162 245 243 1126 67 90 146 394 
263:14:32:42 0 l 162 245 243 1124 87 91 147 394 
263 : 14: 33 : 43 

I 
0· l 163 244 242 1122 87 90 146 393 

263: 14:34:42 0 1 163 245 243 1124 67 91 146 393 
263: 14:35:43 0 I 164 245 243 1129 87 91 147 394 
263: 14:36:43 0 1 163 244 242 1116 88 91 147 393 
263 : 14: 37 : 42 0 l 163 245 243 tun 87 92 146 393 
263: 14:38:42 0 I 164 245 243 1097 87 91 146 394 
263:14:39:43 0 I 165 244 243 1091 BIS 90 146 394 
263 : 1 4 : 40 : 42 0 I 166 243 243 1089 86 90 146 394 
263: 14:41 :43 0 I 166 245 243 1092 86 91 146 393 
263: 14:42:43 0 1 166 245 243 1097 87 91 147 394 
263:14:43:43 0 1 165 245 243 1098 86 91 147 394 
263:14:44:43 0 1 166 244 243 1099 86 91 146 394 
263: 14:43:43 0 1 167 245 243 1099 67 91 146 393 
263: 14:46:43 0 I 167 245 243 1102 82 93 147 393 



DAY 263 1964 DATA.7:00-17:08 

TIME GT482 PHT4O0 TE501 PT481 PT402 PT483 PT484 rI'481 FT482 TE48t 
DAY:HR:MI :SE MHO/CN PERCENT DEG F PSI PSI PSI PSI KLB/HR KLB/HR DEC F 

263: 14:47:43 0 I 167 244 243 1099 88 91 146 394 
263: 14:48:43 0 1 168 245 243 1095 87 90 147 394 
263: 14 :49 :42 0 I 170 245 243 1096 87 91 146 394 
263: 14:50:42 0 I 170 245 243 1096 86 ':H 147 393 
263 : 14 : 5 l : 43 0 I 171 244 243 1102 86 92 146 394 
263: 14:52:42 0 1 172 245 243 1101 87 91 146 394 
263:14:53:42 0 1 172 245 243 1100 87 91 146 394 
263 : 14 : 54 : 42 0 I 173 245 243 1097 87 91 147 394 
263:14:55:44 0 I 173 245 243 1100 87 90 146 393 
263: 14: 56 :43 0 I 174 244 243 1105 87 92 147 394 
263: 14:57:43 0 l 174 245 243 1102 88 92 147 393 
263: 14:58:43 0 1 173 244 243 1097 86 92 146 394 
263: 14:59:43 0 1 173 245 243 1081 87 91 147 393 
263: 15: 0:42 0 t 174 245 243 1083 84 92 146 394 
263: 13: 1 :42 0 1 174 244 242 1074 87 92 146 39:J 
263:15: 2:42 0 1 175 244 242 1065 00 92 146 393 
263:151 3:43 0 1 173 244 243 1060 86 92 147 393 
263!15: 4:43 0 1 175 245 243 1047 88 90 147 394 
263: 15: 5:42 0 1 175 245 24:J 1046 87 91 147 393 
263: 13: 6:42 0 1 175 244 243 1049 87 92 146 393 
263:15: 7:43 0 I 176 245 243 1038 87 90 147 393 
263:15: A:43 0 l 176 244 243 1047 87 93 146 393 
263: 15: 9:43 0 l 176 245 243 1038 87 90 146 393 
263: 15: 10:43 0 l 177 244 243 1052 86 93 147 394 
263 : I 5 : l I : 42 0 l 176 243 243 1046 86 90 147 393 ( ' 

n 263: 1 5 : 12 : 42 0 l 176 244 243 1058 83 93 147 393 
U1 263: 15: I 3: 43 0 I 175 244 242 1048 87 89 146 393 
o 263 : I 5 : 14 : 43 0 1 175 244 243 1055 87 92 147 393 

263: I 5: 15: 43 0 1 175 245 243 1045 86 91 147 393 
263: 15: 16:42 0 1 175 244 242 1057 86 92 147 394 
263: 13: 17: 43 0 1 175 245 243 1047 87 90 147 394 
263:15:lU:43 0 1 174 244 243 1055 86 92 147 393 
263 : 1 5 : l 9 : 42 0 1 174 245 243 1047 R7 90 147 393 
263:15:20:43 0 1 173 245 243 1054 87 92 147 394 
263: 15:21 :42 0 1 172 245 243 1055 88 92 147 394 
263:15:22:43 0 I 171 245 243 1052 87 90 146 394 
263:15:23:43 0 l 170 244 242 1059 87 92 146 394 
263: 15:24:43 0 I 169 244 243 1060 85 90 146 394 
263: U:25:43 0 I 168 245 243 1063 86 91 146 394 
263:15:26:43 0 1 168 244 242 1060 87 92 147 394 
263:15:27:42 0 1 169 244 243 1067 83 92 147 394 
263:15:28:42 0 1 171 245 242 1056 07 91 146 394 
263:15:29:43 0 1 171 244 243 Ht58 87 91 147 394 
263:15:30:42 0 1 171 245 243 1055 87 90 147 393 
26:J : 1 5 : 31 : 43 0 1 171 245 243 1062 87 91 147 394 
263:15:32:42 0 1 171 245 243 1054 87 89 147 394 
263:15:33:43 0 l 171 245 243 1066 87 92 147 394 
263: 15:34:44 0 I 171 244 243 1068 87 89 146 394 
263: 15:35:43 0 I 171 244 243 1098 88 91 146 394 
263: 15 :36 :43 0 1 170 244 243 1141 87 90 146 394 
263:15:37:43 0 1 167 245 243 1179 86 91 146 394 
263:15:38:43 0 I 163 244 242 1162 87 91 146 394 
263:15:39:42 0 I 162 244 242 1144 U6 91 146 394 
263: 15:40:43 0 1 161 244 243 1142 07 91 146 394 
263: 15:41 :42 0 1 162 245 243 1150 86 92 146 394 
263:15:42:42 0 I 170 245 243 1106 80 91 146 394 



DAY 263 19U4 DATA.7:00-17:ee 

Tll'IE CT482 PBT488 TE501 PT401 PT4U2 l'T483 PT484 FT481 rI'482 TE481 
DAY:HR:MI :SE JIUIO/CN PERCF.lff DEG F PSI PSI PSI PSI ICLB/HR KLJVHR DEC F 

263:15:43:42 0 I 174 244 242 1110 87 91 147 394 
263:15:44:43 0 1 176 244 242 1109 U7 91 147 394 
263:15:45:42 0 1 174 249 247 1096 87 91 146 394 
263:15:46:44 0 1 171 251 249 1096 06 91 146 395 
263:15:47:43 0 I 167 258 256 1095 88 94 145 395 
263:15:48:43 0 I 164 254 252 1091 87 93 145 396 
263:15:49:42 0 t 162 254 252 1097 85 94 145 396 
263:15:50:42 0 1 160 249 247 1076 82 94 145 396 
263: I 5: 51 : 43 0 1 157 248 246 1061 U6 93 145 395 
263:15:52:42 0 1 155 247 245 1073 05 93 146 395 
263:15:53:42 0 1 153 250 24U 1074 05 94 146 395 
263:15:54:42 0 1 151 253 251 1092 85 95 145 395 
263:15:55:43 0 1 149 255 253 1085 85 94 145 396 
263: 15:56:43 0 I 148 254 252 1080 85 94 144 397 
263: 15:57:42 0 I 147 253 250 1074 86 94 144 396 
263:15:58:43 0 I 146 249 247 1061 86 93 145 396 
263:15:59:42 0 1 146 248 246 1061 86 93 145 396 
263:16: 0:42 0 1 145 246 244 1046 86 94 145 395 
263: 16: 1 :42 0 I 144 249 247 1032 85 94 146 395 
263:16: 2:42 0 1 143 250 240 1012 U5 9:J 146 395 
263:16: 3:43 0 1 142 251 249 990 05 94 146 395 
263:16: 4:42 0 1 141 251 249 900 86 93 146 395 
263 : 16 : 5 : 43 0 1 141 240 247 976 85 93 146 396 
263:16: 6:43 0 1 141 246 244 967 85 9 .... 146 395 
263:16: 7:42 0 l 140 243 241 959 85 94 146 39 .... 

Q 263 : I 6 : 8: 42 0 1 139 241 239 953 86 93 146 393 
~ 263 : 16 : 9 : 43 0 1 138 238 236 951 87 93 146 393 

263 : I 6 : 10 : 42 0 1 137 236 234 950 85 94 146 392 
263: I 6: I I : 43 0 1 136 234 232 951 86 94 146 391 
263 : 16 : 12 : 43 0 1 135 233 231 954 84 94 146 391 
263 : 16 : 13 : 42 0 I I !\4 2a1 229 1023 85 94 146 390 
263 : 16 : 14 : •2 0 I 133 231 228 1062 85 93 146 389 
263 : I 6 : I 5: 42 0 I 132 229 227 1060 85 93 146 369 
263 : 1 6 : 16 : 42 0 I 132 225 224 1058 85 93 146 :mu 
263 : 1 6 : 1 7 : 43 0 1 131 226 225 1016 04 94 146 387 
263 : l 6 : 18: 43 0 1 130 227 225 970 85 94 146 387 
263 : l 6: 1 9 : 42 0 1 129 227 225 938 86 93 146 387 
263:16:20:43 0 1 120 228 226 903 85 95 146 387 
263: 16:21 :44 0 l 128 228 226 873 85 93 146 3A7 
263:16:22:43 0 I 127 228 226 855 85 95 146 3A7 
263:16:23:43 0 l 126 226 224 847 85 94 146 387 
263 : 16 : 24 : 42 0 I 126 222 221 868 85 95 146 386 
263: 16:25:44 0 1 125 220 218 845 85 96 146 386 
263: I 6: 26: 4 .... 0 I 125 218 216 854 86 96 146 385 
263: 16:27:43 0 1 124 214 213 870 05 96 146 3U4 
263:16:28:44 0 1 124 210 206 904 85 07 146 3U:J 
263: 16:29:43 0 1 123 206 205 940 05 92 146 381 
263:16:30:44 0 1 123 204 202 961 05 92 146 380 
263 : l 6 : 3 1 : 43 0 1 122 200 198 947 65 80 147 378 
263:16:32:43 0 1 122 200 lUU 037 05 0 0 377 
263:16:33:43 0 1 121 200 lUU 003 05 0 l 377 
263:16:34:43 0 I 121 199 107 776 85 0 I 376 
263: 16 :35 :43 0 1 120 199 187 753 85 0 I 376 
263!16:36:43 0 1 120 190 1U6 732 05 0 I 375 
263:16:37:42 0 l 120 190 lU6 712 86 0 I 375 
263: 16:38:42 0 1 119 190 lU5 695 85 0 I 375 



DAY 263 1984 DATA.7:00-17:00 

Tl.ME TE482 TE48.'l TE484 TFA86 PT501 PT502 PT531 PT581 PT582 PT583 
DJ\Y:HR:MI :SE DEC F DEC F DEC F DEC F PSI .1 INHG PSI PSI PSI PSI 

263:11:59:43 342 770 78 83 23 80 128 994 0 0 
263:12: 0:43 343 775 78 83 23 80 132 993 0 0 
263:12: I :43 351 780 77 83 22 77 106 995 0 0 
263 : 12 : 2 : 43 357 784 77 84 23 90 109 992 0 0 
263 : 12: 3 : 43 361 787 77 83 22 81 127 991 0 0 
263 : 12 : 4 : 43 364 789 76 83 22 81 129 993 0 0 
263: 12: 5:44 368 792 76 84 20 81 99 993 0 0 
263: 12: 6:43 372 793 77 84 22 88 127 990 0 0 
263: 12: 7:43 374 795 76 84 21 85 129 991 1 0 
263: 12: 8:43 378 797 76 84 21 86 130 992 1 0 
263:12: '):43 382 798 76 85 21 85 134 993 I 0 
263 : 12 : IO : 43 384 799 75 85 17 83 96 990 3 0 
263 : 12: I I : 43 384 800 75 85 18 61 104 317 2 0 
263 : 12 : 12 : 43 378 801 75 85 20 85 122 0 0 0 
263 : 12 : I 3 : 43 376 803 75 86 19 120 119 984 10 0 
263 : I 2: 14 : 43 378 804 73 87 13 86 74 993 8 0 
263 : I 2: I 5 : 43 381 804 71 88 18 61 104 1004 10 0 
263: 12: 16:44 382 805 70 89 18 68 104 1000 10 0 
263: 12: 17 : 43 303 004 68 90 18 45 104 999 23 0 
263: 12: 16:43 am; 004 67 91 17 41 103 996 22 0 
263 : 12 : 1 9 : 43 384 005 66 92 18 40 104 951 21 0 
263 : 12 : 20 : 44 378 807 65 93 17 35 103 1076 23 0 
263 : 12 : 21 : 43 378 810 64 94 17 30 103 1091 26 0 
263: 12: 22: 43 378 811 63 95 17 29 103 1068 25 0 
263 : 12 : 23 : 43 378 811 62 96 17 29 102 1062 25 0 

0263: 12:24:43 376 814 62 96 16 29 102 1053 24 0 
~263:12:25:43 371 815 61 97 16 28 102 1051 24 0 

263: 12:26:43 370 818 61 97 16 28 102 1059 17 0 
263: 12:27:43 369 819 f,f 97 17 26 102 1048 24 0 
263: 12:28:43 370 821 61 97 17 28 102 1056 24 0 
263: 12:29:43 370 823 61 98 18 28 103 1049 24 0 
263:12:30:42 369 025 61 98 18 27 103 1043 24 0 
263 : 12 : 31 : 43 370 828 61 99 lR 27 103 1051 25 0 
263 : 12 : 32: 42 370 830 61 99 tR 27 103 1050 24 0 
263 : 12 : 33 : 43 370 831 60 99 tR 27 103 1049 24 0 
263:12:34:43 374 R.'l3 60 99 18 27 103 1058 25 0 
263:12:35:44 377 833 60 99 18 27 103 1062 25 0 
263: 12:36:43 378 835 60 99 18 29 103 105? 25 0 
263: 12 :37 :43 380 835 60 100 18 30 103 1067 25 0 
263: 12: 38:43 379 836 60 100 18 30 103 1062 25 0 
263:12:39:43 378 837 60 100 18 31 103 1061 25 0 
263: 12:40:43 378 838 60 101 18 31 103 1064 25 0 
263 : 12 : 41 : 43 378 838 59 101 18 a0 10a 1055 26 0 
263 : 12 : 42 : 43 379 836 59 101 18 29 103 10r,r, 25 0 
263 : 12 : 43 : 44 379 Oa9 59 101 18 28 103 1065 26 0 
263 : 12 : 44 : 43 377 841 59 102 IR 28 103 1058 25 0 
263: 12: 45: 43 378 841 59 102 17 28 103 1056 25 0 
263:12:46:43 379 842 59 102 17 28 102 10,;1 26 0 
263 : 12 : 47 : 44, 376 843 60 102 16 28 102 1053 25 0 
263: 12:48:43 374 844 59 102 16 27 101 1057 26 0 
263: 12:49:43 371 846 t,0 102 16 25 101 1044 28 0 
263 : 1 2: 50 : 43 370 847 60 101 16 23 100 1049 27 0 
263: 12:51 :43 370 849 60 102 17 23 100 1043 25 0 
263: 12: 52: 43 372 851 61 101 16 24 100 1049 25 0 
263: 12:53:44 376 852 61 101 16 24 100 1057 25 0 
263: 12:54:44 377 053 62 101 16 25 99 105:J 2G 0 



DAY 263 1904 DATA.7:00-17:80 

TIME TE482 TE483 TE484 TE486 PT501 PT502 PT531 PT581 PT582 PT583 
DAY:HR:Pfl :SE DEC F DEC F DEC F DEC F PSI . 1 INHG PSI PSI PSI PSI 

263 : 12 : 55: 43 378 853 62 101 16 25 100 1062 25 0 
263: 12:56:43 376 854 62 HH 16 25 100 1054 25 0 
263: 12: 57 : 43 373 856 62 101 19 24 86 1046 25 0 
263: 12:58:43 375 856 62 101 19 24 86 1056 25 0 
263: 12:59:43 375 858 60 101 20 31 87 960 65 0 
263 : 13 : 0 : 43 373 859 59 101 20 33 87 923 65 0 
263: 13: 1 :43 372 861 57 102 19 33 87 888 62 0 
263: ta: 2:44 372 863 56 104 19 34 86 863 60 0 
263 : 13 : 3 : 43 372 865 65 104 20 34 87 852 59 0 
263 : 13 : 4 : 43 373 866 54 106 20 35 87 871 59 0 
263 : I 3 : 5 : 44 375 869 53 106 20 37 87 957 65 0 
263: 13: 6:43 378 869 52 107 20 39 87 1057 72 0 
263: 13: 7 :43 378 869 51 108 19 39 87 1039 71 0 
263 : 13 : 8: 43 377 868 51 108 20 39 87 1023 75 0 
263: 13: 9:43 378 870 l'i 1 108 20 39 87 1029 76 0 
263 : 13 : 10 : 43 378 870 51 108 20 39 88 1020 75 0 
263: 13: 1 I : 43 377 871 52 108 20 39 88 1010 78 0 
263: 13: 12:42 377 871 52 107 20 40 88 1006 78 0 
263: 13: 13:43 377 872 52 107 20 40 88 1005 78 0 
263: 13 : 14 : 44 377 872 52 107 21 39 89 1009 79 0 
263 : 13 : 15 : 43 377 873 53 107 21 40 90 1006 79 0 
263 : 13 : I 6 : 43 377 873 52 107 21 40 90 1008 80 0 
263 : 13 : 17 : 43 377 873 32 107 20 40 90 1007 80 0 
263: 13: 18:43 377 875 53 107 21 40 90 1006 79 0 
263 : 13 : 1 9 : 43 377 875 52 107 21 41 90 1007 80 0 

('")263: 13:20:43 377 876 52 108 20 41 89 1005 79 0 
u, 263: 13: 21 : 43 377 876 52 108 20 42 89 1002 80 0 
W263: 13:22:42 377 876 52 108 20 42 89 1002 79 0 

263:13:23:43 377 877 51 108 20 42 89 1007 80 0 
263:13:24:43 377 876 52 108 20 42 89 1006 60 0 
263: 13:25:43 377 877 53 108 20 42 89 1006 80 0 
263: 13:26:43 377 877 53 109 20 42 89 1005 81 0 
263:13:27:43 377 878 53 108 20 42 89 ')9') 81 0 
263: 13: 28:43 377 877 54 108 20 42 89 1000 81 0 
263: 13:29:43 377 878 54 107 20 45 89 1001 82 0 
263: 13:30:43 376 878 54 100 21 48 89 997 UI 0 
263 : I 3 : 3 1 : 43 377 879 53 100 21 48 90 1001 82 0 
263: 13:32:43 377 879 53 108 21 49 90 1000 H2 0 
263: 13 :33 :42 378 079 54 108 21 53 91 1008 83 0 
263: 13:34:43 375 879 54 108 21 55 9) 989 81 0 
263: 13:30:42 377 879 55 107 21 61 91 1004 82 0 
263: 13:36:43 377 880 55 108 21 56 91 999 82 0 
263 : 13 : 37 : 44 38..'l 880 53 107 22 52 92 1012 83 0 
263: 13:38:43 386 878 55 107 21 48 91 1027 85 0 
263: 13 :39 :43 384 874 56 107 21 47 91 1022 84 0 
263: 13 :40 :42 376 875 56 107 21 47 90 981 81 0 
263: 13 :41 :43 372 878 56 107 21 46 90 917 75 0 
263:13:42:42 373 880 56 107 21 46 90 945 78 0 
263: 13:43:43 374 881 56 107 21 47 90 974 81 0 
263 : 13 : 44 : 42 375 881 55 107 21 47 90 981 Bl 0 
263: 13: 45 : 43 374 803 55 108 21 47 90 976 81 0 
263 : 13 : 46 : 43 374 883 55 108 21 47 90 974 81 0 
263: 13: 47: 43 375 083 55 108 21 47 90 982 81 0 
263 : 13 : 48: 42 375 885 aa 109 21 47 91 1000 8..'l 0 
263: 13: 49: 43 37a 884 aa 109 21 47 91 1009 84 0 
263:13:50:42 375 005 55 109 21 47 90 10 l ti 85 0 



263 1984 DATA.7:00-17:90 

TIME TE482 TE483 TE484 TE486 PT501 PT502 PT531 PT501 PT502 l'T5U3 
DAY:Wt:.M.l :SE DEC I' DEC F DEC F DEC F PSI . 1 INHG PSI PSI PSI PSI 

263: 13::JI :43 375 885 55 109 21 47 90 1009 84 0 
263: 19:52:42 376 885 55 109 21 47 90 997 84 0 
26:J:l:J:53:43 376 005 54 109 21 47 90 992 87 0 
263:13:54:42 376 885 54 109 21 48 90 904 90 0 
263: 13:55:43 :J76 007 55 Ht9 21 48 90 977 92 0 
263:13:56:43 376 887 54 109 21 49 90 96:J 93 0 
263 : 13 : 57 : 43 376 887 55 109 21 49 90 958 92 0 
263 : 13 : 58: 44 376 DUO 54 109 21 49 90 953 92 0 
263: 13: 59 :43 376 800 54 110 21 49 90 953 92 0 
263 : 14 : 0 : 43 377 800 53 110 21 50 90 953 93 0 
26:J: 14: 1 :43 377 089 54 110 21 51 90 936 95 0 
263 : 14 : 2 : 43 376 889 53 11 I 21 52 90 928 94 0 
263 : 14 : 3 : 43 376 889 53 I t0 21 52 90 927 94 0 
263 : 14 : 4 : 42 376 896 53 l I 0 21 52 90 925 95 0 
263 : l 4 : 5 : 43 377 889 54 110 21 51 90 928 95 0 
263: 14: 6:42 377 890 54 110 21 51 90 924 94 0 
263: 14: 7:43 377 891 55 110 21 51 90 930 93 0 
263:14: 8:42 377 891 55 110 2J 51 90 927 95 0 
263: 14: 9:43 377 891 55 110 21 51 90 927 95 0 
263: 14: 10:42 377 892 55 110 21 51 90 923 94 0 
263:14:11:43 377 8')2 55 110 21 51 90 924 95 0 
263: 14: 12:43 377 892 55 109 21 51 90 929 94 0 
263: 14: 13 :42 376 094 56 109 21 51 91 928 96 0 
263 : 14 : 14 : 44 377 893 55 110 21 51 90 929 94 0 
263: 14: la :43 377 894 56 110 21 51 91 930 95 0 

n 263 : 1 4 : 1 6 : 43 376 895 55 I 10 21 51 91 932 95 0 
~ 263 : 14 : 1 7 : 43 376 894 55 110 21 51 90 936 95 0 

263 : I 4 : I 8: 43 376 895 55 110 21 52 91 932 96 0 
263 : 14 : 1 9 : 43 376 895 55 110 21 53 90 929 96 0 
263 : I 4 : 20 : 43 376 895 55 110 21 53 90 930 95 0 
263 : I 4: 21 : 44 377 895 55 110 21 52 90 938 95 0 
263:14:22:43 377 897 55 110 21 52 90 938 97 0 
263 : 14 : 23 : 43 377 897 55 110 21 52 91 946 96 0 
263 : 14 : 24 : 43 377 898 56 110 21 52 90 944 95 0 
263: 14:25:43 376 898 54 110 21 52 90 946 94 0 
263: 14: 26: 4:J 376 097 55 110 21 52 90 944 96 0 
263:14:27:43 376 890 64 110 21 52 90 945 96 0 
263 : 14 : 28: 43 376 898 54 110 21 53 90 942 96 0 
263: 14:29:43 376 898 55 I 10 21 53 90 941 96 0 
263 : 1 4 : 30 : 42 376 899 55 111 21 53 91 944 96 0 
263 : I 4 : 31 : 43 376 899 55 ll 1 21 53 90 940 97 0 
263: 14: 32: 42 376 898 55 111 21 54 90 944 96 0 
263:14:33:43 376 899 55 I 1 I 21 54 90 941 96 0 
263 : 1 4 : 34 : 42 376 899 54 111 21 54 90 940 96 0 
263: 14: 35: 43 376 900 54 112 21 54 90 948 95 0 
263: I 4: 36: 43 376 900 54 111 21 55 90 923 103 0 
263:14:37:42 376 900 54 111 21 55 90 911 101 0 
263: )4:38:42 376 901 54 112 21 55 90 90:J 100 0 
263: )4:39:43 376 901 54 112 21 55 90 678 HHt 0 
263: 14:40:42 377 901 54 112 21 56 91 896 99 0 
26:J: 14:41 :4:J 377 901 54 112 21 56 91 R95 100 0 
263 : 14 : 42 : 43 377 901 53 112 21 56 96 898 99 0 
263 : 14 : 4tl : 43 377 902 aa 111 21 56 91 903 100 0 
263: 14:44:43 377 902 f'i5 112 21 56 90 904 98 0 
263: 14:45:43 376 902 54 112 21 56 90 903 99 0 
263: 14:46:43 376 90:J 53 112 21 57 91 904 100 0 



DAY 263 1984 DATA.7:00-17:00 

TIME TE482 TE483 TE484 TE486 PT501 PT502 PT53t PT581 PT582 PT583 
DAY:HR:HI :SE DEC F DEC F DEC F DEC F PSI • 1 INBG PSI PSI PSI PSI 

263: 14:47:43 376 903 54 1'3 21 57 90 903 90 0 
263 : 14 : 40: 43 376 903 53 I 13 21 57 91 903 100 0 
263: (4:49:42 377 903 53 113 21 50 91 907 90 0 
263:14:[i0:42 376 904 52 113 21 59 91 905 100 0 
263:14:51:43 376 904 53 114 21 59 91 906 99 0 
263 : I 4 : 52 : 42 376 904 52 114 21 60 91 905 99 0 
263: 14:53:42 377 904 52 115 21 60 91 905 100 0 
263:14:54:42 376 905 52 115 21 60 91 903 99 0 
263: 14: 55 :44 376 905 52 115 21 60 91 908 100 0 
263: l 4: 56: 43 377 904 52 115 21 f>l 91 912 99 0 
263: 14:57:43 376 905 51 115 21 61 91 903 101 0 
263 : J 4 : 58: 43 377 905 52 115 21 61 91 891 103 0 
263: 14:59:43 377 905 32 114 21 61 91 880 102 0 
263:15! 0:42 377 903 32 113 21 f>2 91 870 105 0 
263: 15: 1 :42 377 906 51 114 21 63 91. 860 105 0 
263 : 1 5 : 2 : 42 376 905 52 I Ui 21 63 91 851 103 0 
263 : 1 5: 3 : 43 376 905 52 115 21 63 91 845 102 0 
263:15: 4:43 377 906 :u tU 21 63 91 842 102 0 
263: 15: 5:42 376 90fj 52 114 21 63 91 838 102 0 
263:15: 6:42 376 906 51 115 21 63 91 837 HH 0 
263: 15: 7: 43 376 905 53 114 21 {>3 91 836 101 0 
263:15: 8:43 376 906 53 115 21 63 91 mm 100 0 
263:15: 9:43 376 905 52 115 21 63 CJ 1 030 100 0 
263 : 15 : 10 : 43 376 904 52 115 21 63 91 844 100 0 
263: 15: 11 :42 376 904 53 114 21 62 91 851 98 0 

0263: 15: 12:42 377 904 52 114 21 60 91 856 100 0 
8l 263: 15: 13: 43 377 903 54 114 21 61 91 854 99 0 

263: 15: 14: 43 376 902 53 114 21 61 91 851 99 0 
263 : 15 : 1 5 : 43 376 901 54 115 21 61 91 851 99 0 
263 : 15 : 16 : 42 376 899 53 115 21 61 91 854 99 0 
263 : 1 5 : I 7 : 43 376 898 54 t 15 21 61 91 854 98 0 
263: 1 5: I 8: 43 376 898 53 115 21 61 91 95:; 98 0 
263: 15: 19:42 376 898 52 114 21 60 91 854 99 0 
263:15:20:43 377 895 54 114 21 60 91 853 98 0 
263 : I 5 : 21 : 42 377 895 56 113 21 60 91 857 99 0 
263:15:22:43 377 894 57 113 21 f>0 91 860 100 0 
263:15:23:43 377 893 56 113 21 60 CJ l 063 100 0 
263:15:24:43 377 893 56 113 21 60 91 865 101 0 
263 : 15 : 2:; : 43 377 892 57 112 21 59 91 862 HH 0 
263 : 15 : 26 : 43 377 092 50 113 21 59 91 866 101 0 
263 : 15 : 27 : 42 377 891 56 113 21 61 'H 861 100 0 
263: 15 :28:42 377 891 56 113 21 61 91 859 100 0 
263:15:29:43 377 891 57 113 21 61 91 855 100 0 
263: 15:30 :42 376 891 56 113 21 61 91 858 100 0 
263:15:31:43 377 8(H 55 113 21 61 91 858 100 0 
263 : I 5 : 32 : 42 377 891 57 I 13 21 61 91 863 99 0 
263:)5:33:43 377 891 56 113 21 61 91 868 98 0 
263:)5:34:44 377 891 55 113 21 61 91 805 96 0 
263:15:35:43 377 891 56 114 21 50 91 930 07 0 
263:15:36:43 377 092 56 113 21 54 91 993 85 0 
263: I 5: 37: 43 377 892 59 113 21 53 92 1031 07 0 
263 : 1 5 : 38: 43 377 892 58 112 21 53 92 1021 06 0 
263:15:39:42 377 891 59 112 21 52 92 1011 00 0 
263 : 15 : 40: 43 377 892 60 112 21 50 92 1021 75 0 
263 : 1 5: 41 : 42 370 0')1 39 112 21 35 93 1089 27 0 
263: 15:42:42 379 092 65 111 21 31 92 1061 26 0 



DAY 263 1984 DATA.7t00-17:00 

TINE TE482 TE483 TE484 TE486 PT501 PT502 PT531 PT581 PT502 PT583 
DAY:Ult:Ml :SE DEC 1'' DEC 1'' DEC F DEC f' PSI • I INHC PSI I PSJ PSI PSI 

263:15:43:42 379 891 64 110 21 28 92 1069 27 0 
263:15:44:43 378 890 67 109 21 35 92 1083 10 0 
263:15:45:42 376 890 71 U,7 22 62 106 0 0 0 
263: 15:46:44 374 889 76 106 16 79 70 0 0 0 
263:15:47:43 375 889 78 U,4 12 84 55 0 0 0 
263:15:48:43 378 888 81 102 10 86 46 0 0 0 
263:15:49:42 376 887 82 100 10 06 47 0 0 0 
263:15:50:42 377 887 83 100 11 87 46 0 0 0 
263 : I 5 : 51 : 43 381 885 85 99 12 108 50 0 0 0 
263:15:52:42 385 881 83 96 12 111 51 0 0 0 
263:15:53:42 387 879 84 98 12 112 52 0 0 0 
263:15:54:42 387 878 06 97 13 112 53 0 0 0 
263: 15: 55 :43 385 878 85 96 13 112 54 0 0 0 
263:15:56:43 381 877 87 95 14 112 55 0 0 0 
263:15:57:42 381 876 86 95 14 112 56 0 0 0 
263: 15: 58: 43 382 874 86 95 14 112 57 0 0 0 
263:15:59:42 385 872 87 95 15 112 58 0 0 0 
263:16: 0:42 387 870 87 95 15 112 59 0 0 0 
263: 16: 1 :42 388 866 86 94 15 112 60 0 0 0 
263: ](,: 2:42 389 863 88 94 16 112 61 0 0 0 
263 : 16 : 3 : 43 390 860 88 93 14 112 59 0 0 0 
263: 16: 4 :42 390 857 88 92 0 112 14 0 0 0 
263: 16: 5:43 391 855 89 92 0 164 l 0 0 0 
263:16: 6:43 391 853 90 92 0 223 1 0 3 0 
263:16: 7:42 390 852 91 91 0 238 1 0 3 0 

(")263: 16: 8:42 389 849 89 90 0 239 l 0 3 0 
o, 263 : I 6 : 9 : 43 389 848 91 90 0 239 1 0 3 0 
0)263: 16: 10:42 387 846 91 90 0 239 1 0 3 0 

263 : I 6 : I I : 43 387 845 91 89 0 239 1 0 3 0 
263: 16: 12:43 386 844 91 89 0 239 1 0 3 0 
263 : 1 6 : 1 3 : 42 385 841 91 88 0 239 1 0 3 0 
263 : I 6 : 14 : 42 385 839 91 88 0 239 1 0 3 0 
263 : 1 6 : 1 5 : 42 384 838 92 88 0 239 1 0 3 0 
263 : I 6 : 1 6 : 42 384 836 91 88 0 239 1 0 3 0 
263: 1 6: 17: 43 383 833 90 88 0 239 1 0 3 0 
263 : l 6 : I 8: 43 382 829 91 88 0 239 1 0 3 0 
263: I 6: 19: 42 382 826 91 88 0 239 J 0 3 0 
263: 16 :20:43 382 823 90 87 0 239 1 0 3 0 
263 : 1 6 : 21 : 44 383 821 91 87 0 239 1 0 3 0 
263 : 16 : 22 : 43 383 819 91 87 0 239 I 0 3 0 
263 : 16: 23 : 43 383 817 90 87 0 239 l 0 3 0 
263:16:24:42 302 813 91 87 0 239 I 0 3 0 
263:16:25:44 382 810 91 87 0 239 I 0 3 0 
263:16:26:44 381 806 90 87 0 239 I 0 3 0 
26:.J:16:27:43 380 800 91 86 0 239 I 0 3 0 
263:16:20:44 370 796 90 86 0 239 I 0 3 0 
26:.J:16:29:43 377 792 90 87 0 239 1 0 3 0 
263: 16:30:44 a7:; 700 90 07 0 239 0 0 3 0 
263 : 1 6 : 3 1 : 43 37:.J 786 90 07 0 239 0 0 3 0 
263:)6:32:43 374 702 90 87 0 2:.J9 0 0 3 0 
263:16:33:43 374 780 89 87 0 239 0 0 3 0 
263:16:34:43 375 778 89 87 0 239 0 0 a 0 
263: 16:35:43 374 774 89 87 0 239 0 0 3 0 
263:16:36:43 374 773 89 87 0 239 0 0 3 0 
263:16:37:42 374 770 89 07 0 239 0 0 3 0 
263:16:38:42 374 769 89 87 0 239 0 0 3 0 



DAY 263 1984 DATA.7:00-17:00 

TIME LT51 l Tr50l Tr502 Tf507 Tl"510 ·11511 TT512 Tr513 TI514 TT515 
DAY:HR:MJ :SE lftCH DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F 

263:11:59:43 7 96 96 91 103 101 98 99 101 100 
263: 12: 0:43 7 99 99 92 102 100 98 99 100 100 
263: 12: 1 :43 9 99 100 93 102 100 97 98 100 100 
263: 12: 2:43 9 100 100 93 102 99 97 9U u,0 99 
263: 12: 3:43 10 101 101 94o HH 99 97 97 99 99 
263: 12: 4:43 11 103 103 95 101 99 96 97 99 99 
263: 12: 5:44 11 102 )04 96 101 99 96 96 99 99 
263: 12: 6:43 9 104 105 96 100 98 96 96 98 98 
263: 12 : 7 : 43 12 106 107 97 100 98 95 96 90 98 
263:12: 8:43 a 109 l 10 98 100 97 95 96 98 98 
263:12: 9:43 12 112 113 98 99 97 95 95 97 97 
263 : 12 : 10 : 43 13 115 116 94 99 97 94 95 97 97 
263 : I 2 : I I : 43 14 119 120 94 100 97 95 96 98 98 
263: 12: 12:43 14 115 I 19 100 100 97 95 96 98 98 
263 : 12 : I 3 : 43 13 115 117 104 99 97 95 95 97 97 
263 : 12 : 14 : 43 13 119 119 104 99 97 95 96 97 97 
263 : 12 : 15 : 43 14 123 125 99 100 98 95 96 98 98 
263 : 12 : 16 : 44 14 126 129 95 102 99 97 98 100 100 
263 : I 2 : 1 7 : 43 15 127 131 95 103 101 99 100 102 101 
263: 12: 18:43 15 129 134 95 105 103 101 102 104 103 
263 : 12 : 1 9 : 43 14 128 135 97 106 104 102 104 106 104 
263: 12:20:44 12 128 134 102 107 106 104 106 107 106 
263: 12:21 :43 12 132 137 100 109 107 105 107 109 107 
263: 12:22:43 11 134 139 99 110 10H 107 109 110 108 
263: 12:23:43 10 136 141 101 11 l 109 108 110 112 110 

n263: 12:24:43 10 137 143 102 113 110 109 111 113 l Jl 
U1263:12:25:43 11 139 145 104 114 111 110 112 114 112 
..._. 263 : 12 : 26 : 43 11 141 146 105 115 113 111 114 115 1J3 

263 : 12 : 27 : 43 10 129 142 113 1) 5 114 112 115 I I 6 114 
263 : 12: 28: 43 10 127 140 1 I 4 117 115 113 116 117 115 
263: 12:29:43 I} 125 139 114 l 17 115 114 117 118 116 
263 : I 2 : 30 : 42 8 124 138 113 118 116 115 118 119 117 
263 : 12: 3 I : 43 9 123 137 111 119 117 116 119 120 118 
263 : 1 2 : 32 : 42 9 123 137 110 120 118 117 120 121 119 
263 : 12 : 33 : 43 10 122 136 110 121 119 118 121 122 120 
263: 12 :34 :43 11 122 136 108 122 120 119 122 123 120 
263: 12:35:44 I I 122 136 108 123 121 120 123 124 121 
263: 12:36 :43 .12 122 136 107 124 122 121- 124 125 122 
263: 12:37:43 14 122 135 10H 125 123 122 124 126 123 
263: 12 :38 :43 14 121 135 108 125 123 122 125 127 124 
263: 12: 39: 43 15 121 135 107 126 124 123 126 128 125 
263: 12:40:43 15 121 135 107 127 125 124 127 128 12::i 
263: 12:41 :43 14 121 135 107 128 126 125 128 129 126 
263 : 12 : 42 : 43 13 121 135 107 128 126 125 128 1:i0 127 
263:12:43:44 .12 121 134 H)7 129 127 126 129 130 127 
263 : 12 : 44 : 43 I 1 124 135 106 130 128 127 130 131 128 
263: 12:45:43 12 130 139 104 130 128 127 130 132 129 
263: 12:4(,:43 12 133 141 103 131 129 128 131 133 121) 

263: 12:47:44 12 136 143 103 131 129 129 132 133 130 
263: 12:48:43 12 138 145 104 132 130 129 132 134 131 
263: 12:49:43 1 1 141 147 104 132 131 130 133 134 131 
263: 12: 50: 43 11 143 149 105 133 131 130 133 13::; 132 
263: 12:51 :43 11 136 147 111 134 132 131 1a4 I :Jr, 132 
263:12:52:43 11 138 148 112 134 132 I 31 134 136 132 
263: 12: 53 : 44 I l 140 149 l 1 I 134 132 132 135 l 3ti 133 
263 : 12 : 54 : 44 11 141 150 I I I 135 133 132 135 137 133 



DAY 263 1984 DATA.7:00-17:ee 

TIME LT51 l TI501 TT502 TT507 TT510 TT511 TT512 TT513 TT514 TT515 
DAY:UR:MI :SE INCH DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F 

263: 12:55:43 I 1 14.1 150 1 1 1 135 133 133 136 137 134 
263: 12:56:43 11 138 149 114 136 134 133 136 130 134 
263: 12:57:43 11 140 um t I 5 136 134 134 137 138 135 
263: 12:58:43 1 1 142 151 114 137 135 134 137 130 135 
263: 12:59:43 10 141 Hit 116 139 137 136 139 141 137 
263 : 13 : 0 : 43 10 143 150 116 140 130 137 141 142 139 
263: 13: 1 :43 10 147 151 116 141 139 138 142 143 140 
263: ta: 2:44 10 149 152 116 142 140 139 142 144 141 
263 : 13 : 3 : 43 10 148 152 116 143 141 140 143 145 142 
263: 13: 4:43 10 148 t 52 118 143 141 140 144 145 142 
263 : 1 3 : 5 : 44 10 148 151 118 144 141 141 144 146 143 
263 : 13 : 6 : 43 10 149 152 118 145 142 142 145 147 144 
263 : 1 3 : 7 : 43 10 150 U2 119 146 143 143 146 148 145 
263: 13: 8:43 10 151 153 118 147 144 144 147 149 146 
263 : 13 : 9 : 43 10 151 153 119 140 145 145 148 150 147 
263:13:10:43 10 151 153 121 148 146 145 149 150 148 
263: 13: 11 : 43 10 I 51 153 121 149 147 146 150 151 148 
263: 13: 12:42 10 151 153 122 150 148 147 150 152 149 
263 : 13 : 13 : 43 10 148 152 123 151 148 148 t:il 153 150 
263 : 13 : 14 : 44 10 146 150 123 151 149 140 152 Hi4 151 
263 : 13 : 1 5 : 43 10 145 149 122 Ia2 la0 149 Hi3 154 151 
263 : I 3 : I 6 : 43 10 146 149 121 153 151 150 153 155 152 
263: 13: 17: 43 10 147 149 120 154 151 151 154 156 153 
263: 13: 18:43 10 148 150 119 154 152 151 155 156 104 
263 : 13 : I 9 : 43 10 149 150 119 155 Ui2 152 um 157 154 
263 : 1 3 : 20 : 43 10 150 151 119 155 153 152 J56 158 155 

~263: 13:21 :43 10 UH 152 120 156 153 153 156 158 155 
ex> 263 : 13 : 22 : 42 10 152 152 120 156 154 153 157 159 156 

263:13:23:43 10 153 153 121 157 154 154 157 159 156 
263: 13 :24 :43 10 152 153 122 157 155 154 150 160 157 
263: 13:25:43 10 152 153 123 150 155 155 158 160 157 
263: l:J :26 :43 10 Ui2 la3 1 ')') -- 158 156 155 159 161 158 
263: 13 :27 :43 I 1 152 153 122 159 156 156 159 161 158 
263: 13:28:43 1 l 152 153 122 159 157 156 159 161 159 
263:13:29:43 11 152 153 122 160 la? 156 160 162 159 
263: 13:30:43 12 151 153 122 160 157 157 160 162 159 
263 : 13 : 31 : 43 13 149 151 122 160 158 la7 161 162 160 
263: 13:32:43 14 148 150 121 161 158 158 161 163 160 
263 : 13 : 33 : 42 14 147 150 121 161 158 158 161 163 160 
263:13:34:43 15 146 149 120 161 159 158 161 164 161 
263:13:35:42 16 145 148 120 162 159 150 162 164 161 
263: 13:36 :43 15 145 147 110 162 159 159 162 164 161 
263: 13:37 :44 13 145 147 118 162 160 1l'i9 163 165 162 
263 : I 3 : 38: 43 12 145 147 I 18 163 160 160 163 165 162 
263:13:39:43 I 1 144 147 117 164 161 160 164 166 163 
263 : I 3 : 40 : 42 11 144 146 117 164 161 161 164 166 164 
263: 13:41 :43 12 144 146 116 164 161 161 164 166 164 
263:13:42:42 12 144 146 116 164 161 161 164 166 lfi4 
263 : I 3 : 43 : 43 11 144 146 116 164 162 t 61 165 167 164 
263 : I 3 : 44 : 42 11 144 14() 115 165 162 162 165 167 164 
263:13:45:43 11 144 146 115 165 162 162 165 167 164 
263: 13: 46: 43 1 l 144 146 115 166 163 162 166 160 165 
263: 13 :47 :43 11 144 146 115 166 163 163 166 168 165 
263: 13:40:42 I I 144 146 114 166 164 163 166 lfi8 166 
263:13:49:43 I I 145 14() 114 lfj7 164 164 167 169 166 
263 : 13 : 50 : 42 10 145 146 115 167 164 164 167 16') 166 



DAY 263 1904 DATA.7:00-17:09 

TIME LT511 TT501 TT502 TT507 Tl"510 'IT511 TT512 TT513 1'T514 TT515 
DAY:HR:MI :SE INCH DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F 

263: 13:51 :4·3 10 145 146 l 14 168 165 164 168 170 167 
263: 13:52:42 10 145 146 114 168 165 165 16U 170 167 
263: 13:53:43 10 145 146 114 168 H,6 165 168 170 168 
263: 13: 54: 42 10 146 146 114 169 166 166 169 171 168 
263: 13: 05: 43 10 146 146 114 169 167 166 H,9 171 169 
263: 13:56:43 10 145 146 113 169 167 167 170 172 169 
263:13:07:43 10 145 146 114 170 167 167 170 172 170 
263: 13:58:44 10 145 146 114 171 168 167 171 173 170 
263:13:59:43 10 145 146 113 171 168 168 171 173 170 
263: 14: 0:43 10 145 146 113 171 169 16U 171 173 171 
263: 14: 1 :43 10 145 146 113 172 169 168 171 174 171 
263: 14: 2:43 10 146 146 113 172 169 169 172 174 172 
263: 14: 3:43 10 146 146 113 172 170 169 172 174 172 
2(,3 : 1 4 : 4 : 42 10 145 146 113 173 170 169 172 175 172 
263: 14: 5: 43 10 146 146 113 173 170 170 · 173 175 173 
263 : 14 : 6 : 42 10 146 146 113 173 171 170 173 175 173 
263 : 14 : 7 : 43 10 145 146 113 174 171 170 173 175 173 
263 : l 4: 8: 42 10 145 146 113 174 171 171 174 176 173 
263: 14: 9:43 10 145 146 113 174 171 171 174 176 174 
263 : 14 : 1 0 : 42 10 145 146 113 174 171 171 174 176 174 
263 : 14 : 1 1 : 43 10 146 146 113 175 172 171 174 177 174 
263 : 14 : 12 : 43 10 146 146 113 175 172 172 175 177 175 
263 : 14 : 13 : 42 10 146 146 113 175 172 172 175 177 175 
263 : 14 : I 4 : 44 10 146 146 113 175 172 172 175 177 175 
263 : I 4 : I 5 : 43 10 146 146 113 176 173 172 175 177 175 

<;">263: 14: 16:43 10 145 146 113 176 173 172 175 170 175 
$263: 14: 17:43 10 146 146 113 176 173 172 175 170 176 

263: 14: 18:43 10 14:'.i 146 112 176 173 173 176 178 176 
263: 14: 19:43 10 146 146 112 176 173 173 176 178 176 
263: 14:20:43 10 146 146 112 177 174 173 176 178 176 
263 : 14 : 21 : 44 10 146 146 113 177 174 173 176 170 176 
263 : 14 : 22 : 43 10 146 146 113 177 174 173 176 179 176 
263 : l 4 : 23 : 43 10 146 146 113 177 174 174 176 179 177 
263:14:24:43 10 14fi 14fi 112 177 174 174 177 179 177 
263: 14:25:43 10 146 146 113 177 174 174 177 179 177 
263: 14:26:43 10 146 146 113 178 175 174 177 100 177 
263: 14 :27 :43 10 146 146 113 178 175 174 177 180 177 
263 : 14 : 28: 43 10 146 146 I 13 178 175 175 178 180 178 
263 : 14 : 29 : 43 10 l 4fi 146 113 178 175 175 178 180 178 
263 : 1 4 : 30 : 42 10 146 146 113 178 175 175 178 180 178 
263: 14: 3 I : 43 10 146 146 113 179 175 175 178 101 178 
263:14:32:42 10 146 146 113 179 176 175 178 101 178 
263 : 14 Hl3 : 43 10 146 146 113 179 176 175 178 181 179 
263 : 14 : 34 : 42 10 146 146 113 179 176 176 179 181 179 
263: 14:35:43 10 146 146 112 179 176 176 179 181 179 
263: 14:36:43 10 146 146 113 180 177 176 179 182 179 
263: 14:37:42 10 146 146 113 180 177 177 100 102 100 
263: 14: 38: 42 10 146 146 112 Hit 177 177 100 1U3 180 
263: 14 :3•>:43 10 146 146 112 HH 170 177 lRO 183 180 
263: 14:40:42 10 146 145 112 181 178 177 180 183 181 
263: 14:41 :43 10 146 146 112 181 178 178 180 183 181 
263: 14:42:43 10 146 146 112 181 178 178 180 103 tut 
263: 14: 43: 43 10 146 146 112 181 170 170 101 103 181 
263: I 4: 44: 43 10 146 146 112 102 178 170 HH 183 IHI 
263: l4l4a:43 10 146 146 112 lll2 178 178 181 184 181 
263: 14 :46 :43 10 146 146 112 182 179 178 HU 184 181 



DAY 263 1904 DATA.7:00-17:00 

Tll'fE LT511 TT501 TT502 TT507 TI510 'IT511 'l,,512 'IT513 Trti14 IT515 
DAY:HR:MI :SE INCH DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F DEC F 

263 : 14 : 47 : 43 10 146 146 112 182 179 178 181 lf W 182 
263 : 14 : 48: 43 10 146 146 112 102 179 178 lUl 184 lU2 
263: 14:49 :42 10 146 146 112 182 179 179 181 184 182 
263:14:50:42 10 146 146 112 182 179 179 UH 184 182 
26:J : 14 : 5 I : 43 10 146 145 112 182 179 179 182 184 182 
263 : 14 : 52 : 42 10 146 145 112 lH2 179 179 182 184 182 
263 : 14 : 53: 42 10 146 146 112 1 R.'l 179 179 182 185 182 
263: 14:54:42 10 146 146 1 11 183 180 179 182 185 182 
263: 14: 55: 44 10 146 146 112 183 160 179 182 105 102 
263: 14: 56 :43 10 146 146 112 183 180 180 182 185 183 
263: 14:57:43 10 146 146 111 183 180 180 162 185 103 
263: 14:58:43 10 146 146 111 104 180 180 10:J Ul5 183 
263: 14:59:43 10 146 145 111 184 181 180 183 186 183 
263 : l 5 : 0 : 42 10 146 145 1 11 184 181 181 183 186 184 
26:l: 15: I :42 10 146 146 I tl 185 181 181 184 186 184 
263:15: 2:42 10 146 146 111 185 181 181 184 187 184 
263:15: 3:43 11 146 146 111 185 182 101 184 187 184 
263:15: 4:43 11 146 146 111 185 182 181 184 187 185 
263: l 5: 5:42 11 146 146 1 1 I 185 182 181 184 187 185 
263:15: 6:42 Ht 146 145 111 185 182 181 184 187 185 
263: l 5: 7: 43 11 146 145 111 185 182 181 184 187 105 
263 : I 5: 8: 43 11 146 145 111 105 182 182 184 187 185 
263: la: 9:43 11 146 146 111 185 182 182 184 187 185 
263:15:10:43 11 146 145 I 11 185 182 182 184 187 185 
263: 15: 11 : 42 10 146 146 111 185 182 182 184 187 185 . j 

0 263: 15: 12:42 10 146 145 111 185 182 102 104 1U7 10a 
oi263: 15: 13:43 10 146 145 111 10a 1U2 182 184 187 185 
o 263 : 15 : 14 : 4:J 11 146 145 111 185 182 182 184 187 185 

263 : 15 : I 5 : 43 10 146 145 1 11 185 182 182 184 187 185 
263 : 1 5 : 1 6 : 42 10 146 145 111 185 182 182 184 187 105 
263 : I 5 : 1 7 : 43 10 146 14a 111 105 1U2 102 104 107 UJ5 
263 : 15 : 18: 43 10 146 145 1 IJ 105 182 182 184 187 185 
263 : 1 5 : 1 9 : 42 10 146 145 111 186 182 182 184 187 185 
263:15:20:43 11 146 145 111 186 182 182 184 187 185 
26:J: 15:21 :42 10 146 145 111 186 182 182 185 187 185 
263: 15:22:43 10 146 145 I 1 t 186 182 182 185 187 185 
263:15:23:43 10 146 145 11 I 186 183 182 185 188 186 
263:15:24:43 1 I 146 145 111 186 183 182 105 180 106 
263: 15:20:43 11 146 145 111 106 1U3 183 185 IOU IH6 
263:15:26:43 10 146 145 111 186 183 183 185 188 1R6 
263: la :27 :42 11 146 145 111 186 18.'l 183 185 188 186 
263:15:28:42 11 146 145 I I 1 186 183 183 185 188 186 
263: 15:29:43 11 146 145 111 186 183 183 185 100 106 
263 : 15 : 30 : 42 11 146 145 111 106 183 10:J 105 IOU 1U6 
263: 15:31 :43 11 146 145 111 106 183 183 185 188 186 
263 : 16 : 32 : 42 11 146 145 111 187 183 183 185 188 I Rt; 
263:15:33:43 11 146 145 111 186 183 183 185 188 186 
263: 15:34:44 I 1 146 145 1 I 1 186 183 183 185 188 l06 
263:15:35:43 11 146 145 111 106 182 102 105 107 1U5 
263:15:36:43 l l 145 145 111 IH5 182 182 IH4 187 IR5 
263: la: 37: 4:J 11 146 145 111 185 182 181 184 186 184 
263:15:38:43 1 1 146 145 110 185 182 181 184 186 184 
263: 15:39:42 1 I 145 145 110 184 181 181 183 106 104 
263:15:40:43 I 1 145 145 110 184 lUO 100 103 1U5 1U3 
263: 15:41 :42 12 144 145 111 lU:J 180 179 182 1H4 IR2 
26:J: 1 5: 42: 42 12 140 145 110 180 177 177 179 182 179 



DAY 263 1984 DATA.7:00-17:00 

TIME LT51 I TI'501 TI'502 TI'507 'IT510 TI'5t 1 'IT512 'IT5t3 'IT514 'IT515 
DAY:HR::l'II :SE INCH DEC F DEC t' DEC 1" DEC 1'' DEC Jt' DEC t' DEC t' DEC t· DEC t' 

263:15:43:42 11 138 144 110 179 176 176 176 1U0 178 
263:IG:44:43 11 136 143 110 178 175 175 177 179 176 
263: 15:45:42 11 129 136 113 176 173 174 176 176 175 
263:15:46:44 10 127 133 115 175 172 172 174 176 173 
263: 15 :47 :43 9 123 130 115 173 171 171 172 174 172 
263:15:48:43 9 118 129 114 172 170 170 171 173 171 
263:15:49:42 9 116 131 112 172 169 170 170 173 171 
263:15:50:42 9 110 132 111 172 169 170 170 172 171 
263: rnnn :43 10 107 132 109 172 169 170 170 172 170 
263:15:52:42 t 1 106 133 107 171 169 169 170 172 170 
263: I 5: 53: 42 I 1 104 133 107 171 169 169 170 172 {70 
263:15:54:42 12 102 134 106 171 169 169 170 171 170 
263:15:55:43 ta 100 134 105 170 169 169 169 

, 
171 H,9 

263: 15:56:43 14 99 134 105 170 169 169 169 171 169 
263: 15:57:42 13 98 134 104 170 168 169 169 171 169 
263 : 1 5 : ,m: 43 13 96 134 104 170 168 168 169 170 169 
263: 15:59:42 13 95 ta4 103 169 166 168 168 170 168 
263 : 16 : 0 : 42 13 94 134 102 169 168 168 HiR 170 168 
263: 16: 1 :42 13 9:l 134 102 169 167 168 168 169 168 
263:16: 2:42 13 92 134 101 168 167 167 168 169 167 
263:16: 3:43 13 98 134 101 168 167 167 167 169 167 
263: 16: 4:42 13 101 134 102 166 166 167 167 168 167 
263: l6: 5:43 14 127 Ia4 103 167 166 167 167 168 166 
263 : 16 : 6 : 43 14 131 134 103 167 166 166 167 168 166 
263 : I 6 : 7 : 42 14 132 133 103 167 166 166 166 168 Hi6 

n 263 : 1 6 : 8: 42 14 133 133 102 166 165 166 166 167 165 
m 263 : 16 : 9 : 43 14 134 133 102 166 165 166 166 167 165 
~ 263 : 1 6 : 10: 42 14 135 133 102 166 1 f>5 166 166 167 165 

263 : 16 : 11 : 43 14 135 133 102 166 164 165 165 166 164 
263 : 1 6 : I 2 : 43 14 135 133 102 165 164 165 165 166 164 
263: 16: 13:42 14 135 133 102 165 164 165 165 166 164 
263 : 16 : 14 : 42 14 136 133 102 165 164 165 164 166 164 
263 : 16 : 15 : 42 14 136 133 101 IM, 164 164 164 165 163 
263: 1 6: I 6: 42 14 136 133 101 164 163 164 164 165 163 
263 : 1 6 : 1 7 : 43 14 136 133 101 164 163 164 164 165 163 
263: 16: 18:43 14 136 133 101 163 163 164 164 164 162 
263 : 16: 1 9 : 42 14 136 133 101 163 162 163 163 164 162 
263:16:20:43 14 136 133 101 163 162 163 163 164 162 
263 : l 6 : 21 : 44 14 137 133 101 163 162 163 163 164 161 
263:)6:22:43 14 137 134 100 162 162 163 163 163 161 
263:16:23:43 14 137 134 100 162 162 162 162 163 161 
263:16:24:42 14 137 134 100 162 161 162 162 163 161 
263:16:25:44 14 137 134 100 161 161 162 162 163 161 
263 : 16 : 26 : 44 14 ]37 134 100 161 161 162 162 162 160 
263 : 1 6 : 27 : 43 14 137 135 100 161 161 162 162 162 160 
263 : 16 : 28: 44 14 137 135 100 1 61 160 161 161 162 160 
263:16:29:43 14 137 135 100 161 160 161 161 162 160 
263:16:30:44 14 137 136 99 160 160 161 161 162 159 
263: 16:31 :43 14 137 136 ')') 160 160 161 161 161 159 
263:16:32:43 14 137 137 99 160 160 161 161 I 61 159 
263:16:33:43 14 137 l:J7 99 160 159 160 Hi0 H,1 159 
263: 16:34:43 14 137 138 99 HiO 159 160 160 161 158 
263: 16:35:43 14 137 138 99 159 159 160 160 160 150 
263: 16:36:43 14 137 139 99 159 159 160 160 160 158 
263: 16: 37: 42 14 137 140 99 159 159 la9 160 160 158 
263: 16:38:42 14 137 140 99 159 158 159 159 160 157 



DAY 263 1984 DATA.7:00-17:09 

TIME TT58.'J AZT581 PFT581 ET58t IT581 JTG81 Vf!S81 ST581 ST582 TE503 
DAY: lll\::l'U : SE DEC J." PEllCENT .01 LAG VAC Atll'S KWATl'S KVARS PERCF.IIT RPM DF.G F 

263: 11 :59:53 611 2 100 1 0 0 0 0 480 88 
263: 12: 0:53 665 2 100 3 0 0 0 0 601 88 
263:12: 1: 54 559 1 100 0 0 0 0 0 255 89 
263: 12: 2:53 653 2 100 0 0 0 0 0 385 90 
263: 12: 3:53 677 2 100 2 0 0 0 0 522 91 
263: 12: 4:53 686 3 100 2 0 0 0 0 591 91 
263 : 12 : 5: 53 625 1 100 0 0 0 0 0 357 92 
263 : 12 : 6 : 52 693 2 100 2 0 0 0 0 553 92 
263: 12: 7: 53 702 3 100 3 0 0 0 0 685 93 
263 : I 2 : 8: 53 708 4 100 4 0 0 0 0 794 94 
263: I 2: 9: 54 715 5 100 4 0 0 0 0 891 95 
263: 12: 10: 53 722 7 100 406 0 0 0 0 899 104 
263: 12: I I : 53 729 18 100 7 0 0 0 0 1042 114 
263: 12: 12:53 698 2 100 2 0 0 0 0 488 120 
263: 12: 13:53 727 3 100 2 0 0 0 0 570 120 
263 : 1 2 : 14 : 53 735 5 100 393 0 0 0 0 900 117 
263 : I 2 : I 5 : 53 747 12 100 454 0 0 0 30 1198 125 
263 : 12 : I 6: 53 753 13 100 453 0 0 0 51 1199 12U 
263: 12: 17:53 765 12 98 452 92 73 2 50 1197 129 
263 : 1 2 : 10: 53 773 12 100 4a3 92 77 15 50 1198 127 
263 : 12 : I 9 : 53 778 12 100 454 82 68 19 50 1197 126 
263 : 12 : 20 : 53 786 13 100 453 124 102 10 50 1197 127 
263 : 12 : 21 : 53 . 7q0 14 100 453 133 109 18 50 1196 127 
263 : 12 : 22 : 53 795 14 100 453 132 109 12 50 1196 127 
263:12:23:53 798 15 100 453 131 109 .10 50 1196 129 

n263: 12:24: 53 802 16 100 453 120 105 9 50 1196 131 
m263: 12:25: 53 805 14 100 452 135 110 14 50 1196 134 
"-' 263: 12: 26: 53 U07 13 9U 453 134 109 14 50 lt96 137 

263: 12:27: 53 809 13 100 452 134 Jl2 12 50 1196 I 39 
263 : 12 : 28: 53 812 15 100 452 135 112 13 50 1196 138 
263:12:29:52 813 14 100 452 133 110 11 50 1196 137 
263 : 12 : 30 : 53 816 15 100 453 137 112 8 50 1196 136 
263 : 12 : 31 : 53 818 15 100 452 140 113 16 :'i0 I I 96 135 
263 : 12 : 32 : 53 820 16 100 452 139 113 14 50 1196 134 
263 : 12: aa : 53 822 14 100 452 139 113 19 50 1196 133 
263:12:34;53 824 15 100 451 140 115 16 50 1196 132 
263:12:35:53 826 14 100 451 145 118 21 50 1196 132 
263:12:36:53 827 14 100 451 141 114 14 50 1196 131 
263 : 12 : 37 : 53 829 14 100 450 140 116 21 50 1196 131 
263 : 12 : 38: 53 U30 15 100 450 138. 113 lR 50 1196 181 
263: I 2: 39: 53 831 14 100 451 141 114 12 50 1196 131 
263 : 1 2 : 40 : 53 832 15 100 450 139 114 18 50 1196 131 
263: 12:41 :53 834 17 100 451 142 115 17 50 1196 131 
263:12:42:53 834 16 100 450 141 115 20 50 1196 130 
263: 12:43:53 835 16 99 450 145 117 30 50 1196 130 
263: 12:44:54 U37 16 99 450 150 121 25 50 1196 130 
263: 12:45:53 837 15 99 450 155 123 34 50 1196 131 
263: 12:46:63 838 15 99 449 154 119 39 50 1196 132 
263 : I 2 : 47 : 53 839 16 99 450 155 121 37 50 1196 134 
263 : I 2 : 48: 54 840 17 99 450 164 130 34 50 1196 135 
263: 12:49:53 842 16 100 450 172 139 2U 50 1196 137 
263: 12:50:53 842 17 99 453 168 130 31 r,0 1196 140 
263: 12:51 :53 844 16 99 453 165 126 31 50 I I 96 141 
263: 12:52:53 845 16 100 454 166 134 0 50 1 I 9fi 141 
263: 12: 53: 53 846 16 100 454 156 127 0 50 1196 141 
263: 12: 54: 53 847 16 100 454 157 128 2 50 1196 142 



DAY 263 1984 DATA.7:00-17:00 

TIME TT583 AZT581 PFT581 ET581 1T581 JT58t VT581 ST58t ST582 TE503 
DAY:HR:PII :SE DEC F PERCENT .01 LAG VAC AMI'S KWArrs KVARS PERCENT Rl'M DEC F 

263: 12:55:53 849 16 100 454 t5a 126 7 a0 1196 142 
263: 12: 56: 53 849 17 100 454 153 126 8 50 1196 142 
263 : 12 : 57 : 53 851 17 100 454 157 127 5 50 1196 142 
263: 12: 58:53 851 16 100 454 221 384 3 50 1196 142 
263:12:59:53 857 24 100 457 501 401 23 50 1196 141 
263: 13: 0:54 860 22 100 457 451 364 21 50 1196 141 
263:13: 1: 53 863 22 100 457 431 348 20 50 1196 140 
263 : 13 : 2 : 52 866 21 100 456 413 333 25 50 1196 140 
263 : 1 3 : 3 : 53 868 21 100 456 407 326 31 50 1196 140 
263 : 13 : 4 : 53 870 21 99 456 396 319 39 60 1196 140 
263 ; 13 I 5 ; 53 U73 23 100 456 465 368 32 50 1196 1:w 
263: 13: 6:53 075 24 100 456 507 410 19 50 1196 140 
263 : 13 : 7 : 53 875 24 100 4:J6 489 392 20 50 1196 140 
263: ta: 8:53 877 23 100 456 520 417 22 50 1196 140 
263 : 13 : 9 : 54 877 23 100 456 526 424 17 50 1196 140 
263 : 13 : 10 : 53 879 23 100 456 522 420 21 60 1196 140 
263 : 13 : 1 1 : 53 079 24 100 456 647 43U 24 60 1196 140 
263: 13: 12: 63 880 23 100 466 543 435 19 50 1196 140 
263 : 13 : 13 : 53 REIi 25 100 456 547 439 23 50 1196 140 
263 : 1 3 : 14 : 53 881 23 t00 456 559 450 19 50 1196 140 
263: 13: I 5: 53 882 25 100 456 559 449 19 50 1196 139 
263 : 13: 1 6 : ::;a 883 24 100 455 566 453 20 50 1196 130 
263 : 13 : l 7 : 53 883 24 100 455 565 451 30 50 1196 138 
263 : 13 : 10: 52 OU3 24 100 456 562 448 32 50 1196 138 
263 : 1 3 : 1 9 : 53 884 24 100 456 566 453 25 50 1 I 96 138 

Q 263 : 13 : 20 : 53 885 24 100 456 5ti5 453 27 50 1196 138 
~ 263 : I 3 : 21 : 53 885 24 100 456 562 447 28 50 1196 138 

263 : 13 : 22 : 53 · 885 25 100 457 558 451 0 50 1196 138 
263 : 13 : 23 : 53 886 25 100 458 559 450 u 50 11<J6 139 
263 : 13 : 24 : 53 886 25 100 46U 557 449 6 50 1196 139 
263: 13: 25: 53 U06 24 100 450 563 455 9 50 1196 140 
263: 13:26:53 886 24 160 458 558 451 I I 50 1196 140 
263: 13:27:53 887 24 100 458 5(,8 458 17 50 1196 140 
263: 13:28:53 887 24 100 458 569 458 11 50 1196 141 
263: 13 :29: 53 887 25 100 458 560 452 13 50 1196 140 
263: 13:30:53 887 24 100 458 557 452 19 50 1196 141 
263 : 13 : 31 : 53 887 23 100 45U 553 447 22 50 1196 140 
263 : 13 : 32 : 54 888 22 100 457 552 444 25 50 1196 140 
263 : 13 : 33 : 53 uuo 22 100 457 560 449 29 50 1196 139 
263:13:34:53 888 22 100 457 539 434 31 50 1196 138 
263: 13:35:53 889 23 100 457 550 444 24 50 1196 137 
263: 13: 36: 53 OU9 23 100 457 549 443 20 50 1196 137 
263:13:37:53 889 25 100 458 567 458 10 50 1196 136 
263:13:38:53 889 22 100 458 580 468 12 50 1196 136 
263:13:39:53 889 20 100 458 585 471 .18 50 1196 135 
263:13:40:1>3 889 22 100 458 553 445 27 50 1196 la5 
263 : 1 3 : 41 : 53 UU9 22 100 457 517 417 26 50 1196 135 
263 : 13 : 42 : 54 UU9 23 100 458 538 435 21 50 1196 134 
263 : 13 : 4:l : 53 890 22 104l 457 557 447 29 50 1196 134 
263 : l 3 : 44 : 53 891 22 100 458 559 450 20 50 1196 134 
263: 13 :45: 53 891 21 100 457 554 446 27 50 11 ')6 133 
263: 13:46:53 892 22 100 457 555 440 24 50 1196 la3 
263:13:47:53 8')2 21 100 457 663 463 26 at, l l 96 133 
263: 13 40:53 093 23 100 467 576 462 26 50 1196 133 
263: 13 49153 U93 22 100 457 5H5 469 36 50 1196 133 
263 : 1 3 50 : 53 893 23 100 457 585 470 29 50 1196 133 



DAY 263 1984 DATA.7:00-17:00 

TIME IT583 AZT581 PFT581 ET581 IT581 ,IT58I Vf581 ST581 ST582 TE503 
DAY:HR:MI :SE DEC F PERCENT .CU LAG VAC AMPS KWA1T8 KVAl\8 PERC.l!aff RPM DEG 1'' 

263 : 13 : 51 : 53 894 24 100 457 594 478 32 50 1196 134 
263 : 13 : 52 : 53 894 24 100 458 581 466 26 50 1196 134 
263: 13: 53: 52 895 25 100 457 597 473 29 50 1196 133 
263 : I 3 : 54 : 53 895 24 100 457 616 495 28 50 1196 133 
263:13:55:54 895 24 100 456 632 507 14 50 1196 133 
263:13:56:53 U96 23 100 457 630 505 15 50 1196 134 
263: 13:57:1>2 U96 23 100 456 622 500 20 50 1196 133 
263: 13:58:53 897 22 100 456 618 498 17 H 1196 133 
263: 13:59:53 898 22 100 456 624 502 15 50 1196 133 
263: 14: 0:54 898 21 100 457 619 497 10 50 1196 133 
263: 14: I :53 898 21 100 457 641 516 7 50 1196 133 
263 : 14 : 2 : 52 899 22 100 41>7 634 510 6 50 1195 133 
263 : 14 : 3 : 53 U99 20 100 457 633 509 5 50 1196 133 
263 : 14 : 4 : 53 900 21 mo 457 636 :ue 21 50 1196 133 
263 : I 4 : 5 : 53 900 21 100 457 636 511 19 50 1196 134 
263: 14 : 6 : 53 900 20 100 457 634 510 20 50 1195 133 
263 : 14 : 7 : 52 900 20 100 457 634 509 22 50 1196 134 
263: 14: 0:53 901 21 100 457 640 515 24 50 1196 133 
263 : 14 : 9 : a3 902 21 100 457 644 516 23 50 1196 133 
263 : 14 : 10 : 52 902 20 100 457 637 511 26 50 119ts 133 
263 : 14 : I I : 53 902 20 100 457 644 516 32 50 1196 133 
263: 14: 12:52 903 21 100 457 633 509 30 50 1196 133 
263 : 14 : I 3 : 53 903 21 100 457 643 517 19 50 II CJ6 133 
263: 14: 14:53 903 20 100 457 641 514 26 50 1196 133 
26:J: 14: U>:53 904 21 100 4li7 641 514 23 50 1196 134 

0 26:J : 14 : l 6 : li2 CJ04 19 100 457 649 521 23 50 I I 96 133 
' 263 : 14: 17 : 52 905 22 100 457 641 514 30 50 1195 133 
i263: 14: JA:52 905 21 100 457 647 519 30 50 1196 133 

263: 14: I 9: 52 905 20 100 462 648 519 24 50 1196 133 
263: 1+:20:52 905 21 100 464 641 IU9 24 50 1196 133 
263 : 14 : 2 I : 53 906 21 100 465 628 512 24 50 1196 133 
263: I 4: 22: 53 907 21 100 466 640 524 2U 50 1196 133 
263 : 14 : 23 : 52 907 20 100 466 638 523 31 50 1196 133 
263 : 14 : 24 : 52 907 20 100 466 623 511 34 50 1196 133 
263 : 14 : 25 : 53 907 20 100 466 (>23 509 36 50 1196 133 
263: 14:26:53 907 23 100 466 633 lH8 33 50 1195 133 
263 : I 4: 27 : 53 908 21 100 466 635 519 au 50 11CJ6 133 
263 : 14 : 20: 53 90U 20 100 466 631 518 30 50 I 196 133 
263: 14: 2CJ: 53 908 20 100 466 628 516 34 50 1196 134 
263 : 14 : 30 : 53 909 21 100 466 635 519 39 50 1196 134 
263 : I 4 : 3 1 : 53 909 20 100 466 629 514 37 50 1195 133 
263 : 14 : 32 : 53 909 20 100 466 630 516 37 50 1196 ia3 
263:14:33;53 910 20 100 466 633 51U 43 50 1195 1a4 
263: 14:34:53 910 19 100 466 631 516 36 50 1196 1 a4 
263: 14:35:53 910 19 100 466 627 513 37 50 1196 134 
263: 14 :36: 53 910 19 100 466 671 552 24 50 1196 134 
263: 14: 37: 53 911 21 mo 4t,6 ()59 540 25 50 1195 134 
2(>3: 14: 38: 53 911 21 100 466 660 541 26 50 1196 134 
263: 14:39:53 911 21 100 466 659 539 24 1>0 11 CJ5 134 
263 : 14 : 40 : 53 911 22 100 466 657 53U 24 50 1196 134 
263 : 14 : 4 l : 5:J 911 21 100 466 6li0 aaa 26 50 1195 134 
263 : l 4 : 42 : a3 912 21 U,0 466 653 537 24 50 I 195 134 
263 : 14 : 43 : 54 CJ12 21 l(H) 466 65ft 532 24 50 l I 95 134 
263:14:44:53 912 22 rn0 46li 647 529 36 50 1196 134 
26:J: 14:41>:5:J 912 21 100 466 648 530 29 50 1195 133 
263 : 14 : 46 : 53 913 22 mo 466 654 534 31 50 1497 134 



DAY 263 1984 DATA.7:00-17:00 

TIME 17583 AZT581 PIT581 ET58l IT58l JT50J VT581 ST581 ST582 TE503 
DAY:HR:JU :SE DEC F PERCENT .01 I.AG VAC AMPS KWA'ITS KVARS PERCEl'ff RPM DEG F 

263 : 14 : 47 : 53 913 21 100 466 648 532 29 50 1195 133 
263: 14:48:53 913 21 100 466 652 536 23 50 1196 ta4 
263: 14:49:52 913 22 100 466 651 532 24 50 1195 134 
263 : 14 : 50 : 53 913 21 100 466 649 530 26 5(j 1195 Ja4 
263: 14:51 :53 913 23 100 466 646 530 21 50 1195 133 
263: 14:52:52 914 22 100 466 645 527 25 50 1195 133 
263: 14: 53: 53 914 22 100 466 642 530 16 50 1195 133 
263: I 4: 54: 53 914 22 100 46(, 645 527 20 50 1195 133 
263: 1 4: 55: 53 914 22 100 466 643 526 21 50 1195 133 
263: 14: 56: 53 915 22 100 466 648 531 18 50 1196 t:14 
263 : 14, : 57 : 53 915 22 100 466 657 538 21 50 1195 133 
263 : l 4 : 58: 53 915 22 100 466 675 553 21 50 1195 133 
263: 14:59:54 915 23 100 466 670 549 1A 50 1195 134 
263:15: 0:53 915 23 100 466 688 565 13 50 1195 133 
263: I 5: I: 52 916 22 100 466 679 556 17 50 1196 133 
263:15: 2:52 916 23 100 466 666 545 22 50 1196 133 
263 : 15 : 3 : 52 916 23 100 466 665 545 JU 50 1195 134 
263:15: 4:52 916 23 100 466 671 549 25 50 1195 133 
263 : 1a : 5 : a2 916 24 100 466 658 537 28 50 1196 133 
263:15: 6:53 916 24 100 466 661 541 28 50 1195 134 
263:15: 7:52 916 24 100 466 662 540 38 50 1195 134 
263: 15: 8:53 911'.i 23 100 466 653 533 33 50 1195 134 
263:15: 9:53 915 24 100 466 644 526 3a 50 1195 134 
263 : 1 5 : 10 : 53 915 24 100 466 643 528 27 50 1195 134 
263: 15: 11 : 52 914 24 100 466 643 525 33 50 1195 134 

n 263: 15: 12: 53 913 24 100 4M; 644 525 32 50 1195 134 
m263: 15: 13:53 912 23 100 466 647 530 25 50 1195 134 
u,263: 15: 14: 52 911 24 100 466 640 524 24 50 1195 ta4 

263: 15: 15:53 910 25 100 466 640 524 29 50 1195 133 
2631 15: 16: 52 908 23 100 466 641 524 28 50 1195 134 
263: ta: 17:53 907 23 100 466 642 527 27 50 1195 133 
263: 1 5: IR: 52 907 24 100 466 640 521 24 50 1195 134 
263: 15: I 9: 52 906 23 100 466 642 527 28 50 1195 133 
263:15:20:53 905 23 100 466 643 526 26 - 50 1195 133 
263 : 1 5 : 21 : 53 904 22 100 466 649 a30 30 50 1195 134 
263:15:22:02 903 21 100 466 654 536 28 50 1195 133 
263: la: 23: 52 902 23 100 466 658 537 34 50 1195 133 
263: 15:24:53 902 22 100 466 658 537 33 50 1195 133 
263:15:25:52 901 22 100 466 663 544 41 50 1195 133 
263:15:26:53 901 23 100 466 655 536 26 50 1195 133 
263:15:27:52 901 22 100 466 649 531 25 50 1195 133 
263: 15:28:53 900 23 100 466 643 328 18 50 1195 133 
263: 15:29:53 900 22 100 467 641 525 20 50 1195 133 
263:15:30:53 900 21 100 467 640 525 8 50 1195 133 
263: l 5: 31 : 52 900 22 100 467 644 528 11 50 1195 133 
263:15:32:52 901 23 100 467 638 523 10 50 1195 13:J 
263: 15: 33: 52 901 22 100 467 626 514 7 50 1195 133 
263:1a:34:53 901 25 100 467 615 504 17 50 1195 133 
263:15:35:53 901 23 100 4tj6 558 455 24 50 1195 133 
263:15:36:52 902 23 100 466 564 462 21 50 1195 133 
263:15:37:52 902 25 100 466 5U5 480 23 50 1195 133 
263:15:38:53 901 25 100 467 570 46U 14 50 1195 1:13 
263: 15: 39: 53 901 26 100 466 514 421 22 50 1195 133 
26a: 15:40:aa 901 26 100 466 502 412 23 50 1195 133 
263: 15: 41 : 53 901 17 98 4ti5 u;0 124 54 50 1195 134 
263:15:42:53 899 17 98 464 161 126 52 50 1194 135 



D4Y 263 1984 D4TA.7:00-J7:00 

TIME IT583 AZT581 PFT581 ET581 IT581 JT581 Vf581 ST581 ST582 TE503 
DAY:BR:MJ :SE DEC F PERCENT .01 LAG VAC AMI'S KWATTS KVAllt, PEllC!fflT Rl'l'I DEG 1'' 

263: 15:43:52 898 16 99 464 158 133 26 50 1195 136 
263: 15:44:53 896 12 100 461 8 0 0 50 1189 136 
263:15:45:53 871 2 100 3 0 0 0 0 540 Ia6 
263: 15: 46: 53 863 1 100 0 0 0 0 0 247 133 
263:15:4,7:53 858 0 100 0 0 0 0 0 75 124 
263: 15:4U:53 856 0 100 0 0 0 0 0 0 120 
263:15:49:53 054 0 rn0 0 0 0 0 0 0 116 
263:15:50:53 050 0 100 0 0 0 0 0 0 114 
263 : l 5 : 5 I : 53 847 0 100 0 0 0 0 0 0 11 I 
263: 15:52:52 848 0 100 0 0 0 0 0 0 109 
263:15:53:53 844 0 100 0 0 0 0 0 0 107 
263:15:54:52 842 0 100 0 0 0 0 0 0 105 
263:15:55:52 837 0 100 0 0 0 0 0 0 104 
263: 15:56:52 838 0 100 0 0 0 0 0 0 102 
263 : 1 5 : 57 : 53 840 t 100 0 0 0 0 0 0 101 
263:15:58:53 836 1 100 0 0 0 0 0 0 100 
263:15:59:52 835 1 100 0 0 0 0 0 0 99 
263 : 16: 0 : 53 831 0 100 0 0 0 0 0 0 97 
263: 16: l :53 830 0 100 0 0 0 0 0 0 97 
263 : 16: 2 : 52 827 0 100 0 0 0 0 0 0 96 
263:J6: 3:53 02a 0 100 0 0 0 0 0 0 96 
263:16: 4:53 824 0 100 0 0 0 0 0 0 96 
263: 16: 5:53 024 0 100 0 0 0 0 0 0 98 
263: 16: 6:52 823 0 100 0 0 0 0 0 0 100 
263: 16: 7:53 820 0 100 0 0 0 0 0 0 102 

Q 263 : I 6 : 8: 53 820 0 100 0 0 0 0 0 0 103 
~263: 16: 9:52 818 0 100 0 0 0 0 0 0 104 

263: 16: 10:a2 015 0 100 0 0 0 0 0 0 105 
263: 16: 11 : 52 Uta 0 100 0 0 0 0 0 0 105 
263: J 6: 12: 52 013 0 100 0 0 0 0 0 0 104 
263: 16: 13:52 811 0 100 0 0 0 0 0 0 105 
263 : 1 6 : I 4 : 52 809 0 100 0 0 0 0 0 0 10:; 
263: 16: 1 5: 53 808 0 100 0 0 0 0 0 0 105 
263 : I 6 : 1 6 : 53 806 0 100 0 0 0 0 0 0 105 
263 : I 6 : 1 7 : 53 803 0 100 0 0 0 0 0 0 105 
263: 16: 18:54 800 0 100 0 0 0 0 0 0 105 
263: 16: 19:53 798 0 100 0 0 0 0 0 0 104 
263:16!20:53 797 0 100 0 0 0 0 0 0 104 
263 : I 6 : 21 : 53 797 0 100 0 0 0 0 0 0 104 
263116:22:52 796 0 100 0 0 0 0 0 0 104 
263: 16 :23: 53 707 0 100 0 0 0 0 0 0 104 
263 : 1 6: 24 : 52 780 0 100 0 0 0 0 0 0 104 
263: 16: 25: 53 789 0 100 0 0 0 0 0 0 104 
263:16:26:52 776 0 100 0 0 0 0 0 0 104 
263:16:27:52 774 0 100 0 0 0 0 0 0 104 
263: 16:28:53 776 0 100 0 0 0 0 0 0 104 
263:16:29:53 777 0 100 0 0 0 0 0 0 104 
263:16:30:53 778 0 Hl0 0 0 0 0 0 0 104 
263 : 16 : 31 : 53 779 0 100 0 0 0 0 0 0 104 
263: 16:32:53 779 0 100 0 0 0 0 0 0 104 
263 : 16 : 33 : 52 777 0 H)0 0 0 0 0 0 0 104 
263:16:34:52 777 0 100 0 0 0 0 0 0 104 
263:16:35:52 775 0 100 0 0 0 0 0 0 HH 
263:16:36:53 774 0 100 0 0 0 0 0 0 104 
263:16:37:52 772 0 100 0 0 0 0 0 0 104 
263: 16:38:52 770 0 100 0 0 0 0 0 0 104 



DAY 263 1984 DATA.7:00-17:00 

TIJ'IE TE505 TE506 TE500 TE5U2 TE161 LT161 LT201 LT221 SP.FST SP.m. 
DAY:RR:Ml :SE DEG F DEG F DEG F DEG F DEG F INCH INCH INCH DEG F INCH 

263:11 :59:53 92 90 70 63 581 20 23 20 850 0 
263 : 12 : 0 : 53 94 90 70 63 5Ul 20 23 20 850 0 
263:12: 1: 54 95 93 69 63 580 20 23 20 850 0 
263:12: 2:53 96 94 68 62 580 20 23 20 850 0 
263: l 2: 3: 53 97 95 68 62 580 20 23 20 850 0 
26:.J : 12 : 4 : 53 9U 96 6U 61 580 20 23 20 850 0 
263 : 12: 5 : 53 99 97 68 61 579 20 23 20 850 0 
263: 12: 6:52 100 97 67 61 579 20 23 20 850 0 
2(,3: 12: 7: 53 102 99 68 61 578 20 22 20 850 0 
263 : 12 : B: 53 103 99 68 60 578 22 2:J 20 850 0 
263 : 12: 9 : 54 105 100 69 61 576 21 21 20 850 0 
263 : 12: 10 : 53 107 104 70 61 713 20 22 20 850 0 
263 : 12 : 1 1 : 53 109 108 71 61 876 25 23 20 850 0 
263: 12: 12: 53 l I 1 107 69 n0 895 17 22 20 850 0 
26:.J: 12: 13:53 Ul 108 68 60 923 21 22 20 850 0 
263 : 12 : 14 : 53 113 108 68 60 933 19 22 20 850 0 
263 : 12 : 15 : 53 114 I 1 1 71 60 937 21 23 20 850 0 
263 : 1 2 : I 6 : 53 I I 7 I I 3 72 60 954 18 24 20 850 0 
263: 12: 17 : 53 119 112 73 60 962 19 22 20 850 0 
263 : 12 : 18: 53 122 120 74 60 967 24 23 20 8a0 0 
263 : 12 : 1 9 : 53 118 110 74 60 973 21 24 20 850 0 
263: 12:20:53 119 112 75 61 985 18 22 20 850 0 
263 : 12 : 21 : 53 124 120 75 61 992 21 23 20 850 0 
263 : 12 : 22 : 53 127 117 75 61 983 19 23 20 850 0 
263 : 12 : 23 : 53 129 118 75 61 987 22 22 20 850 0 

Q 263: 12 :24: 53 130 128 75 61 993 20 23 19 850 0 
~ 263: I 2 :25: 53 132 126 76 61 983 21 24 20 850 0 

263: 12:26:53 135 124 7t, 61 983 20 22 21 850 0 
263: 12:27:53 119 I I 6 77 62 987 20 22 20 850 0 
263 : 12 : 28 : 53 117 110 77 63 982 21 23 20 850 0 
263: 12: 29: 52 115 114 78 63 904 19 22 20 050 0 
263 : 12 : 30 : 53 114 104 79 64 90:i 20 22 20 850 0 
263 : 12 : 31 : 53 113 104 80 64 989 20 23 20 850 0 
263: 12:32:53 113 102 80 65 989 21 24 20 850 0 
263: 12:33:53 112 102 80 65 987 20 22 20 850 0 
26:.J: 12 :34: 53 111 103 80 65 989 20 22 20 850 0 
263: 12:35:53 111 106 81 66 987 21 23 20 850 0 
263: 12 :36,: 53 110 110 81 n6 989 19 23 20 850 0 
263: 12:37:53 111 104 02 67 997' 21 23 20 850 0 
263: 12: 38: 53 110 106 82 67 997 20 23 20 850 0 
263: 12:39: 53 111 103 03 67 999 19 23 20 850 0 
263:12:40:5:.J l 10 108 83 67 996 22 23 20 850 0 
263: 12:41 :53 I 10 107 83 67 1004 18 23 20 850 0 
263: 12:42:53 l II 108 83 67 1005 21 23 20 850 0 
263: 12: 43: 53 110 108 83 67 1010 21 23 20 850 0 
263: 12:44:54 115 109 83 68 1008 20 23 20 850 0 
263: 12:45:53 123 120 83 67 1014 21 23 20 050 0 
263: 12:46:53 126 123 03 67 1015 19 23 20 850 0 
263: 12: 47: 53 129 121 03 66 1000 20 23 20 850 0 
263 : 12 : 48: 54 131 123 03 6a 1010 22 23 20 850 0 
263: 12:49:53 134 127 03 65 1009 24 23 20 850 0 
26:.J: 12: 50: 5:.J W6 124 83 64 1003 19 22 20 850 0 
263 : 12 : 51 : 5:J 128 121 83 64 1019 21 22 20 850 0 
263: 12:52:53 ]29 130 83 fj5 1006 21 22 20 850 0 
263: 12:53:53 131 131 83 64 1010 19 21 20 850 0 
263: )2:54:53 133 123 83 64 1010 19 21 20 850 0 



DAY 263 1984 DATA.7:00-17:88 

TIME TE505 TE506 TE508 TE582 TF.161 LTl61 LT201 LT221 SP.EST SP.DL 
DAY:IIR:KI:SE DEG F DEG F DEG F DEG F DEG F INCH INCll INCH DEG 1'' INCH 

263: 12:55:53 133 121 83 64 1009 21 21 20 050 0 
263 : 12 : 66 : 53 129 117 83 65 1613 20 20 20 850 0 
263 : 12 : 57 : 53 132 126 83 65 1014 17 20 21 050 0 
263: 12:50:53 133 128 83 64 1004 21 22 20 850 0 
263:12:59:53 130 118 83 64 988 21 22 20 050 0 
263 : 13 : 0 : 54 130 128 83 t,5 984 22 23 20 850 0 
263:13: I :53 I 31 125 8+ 65 986 21 23 20 850 0 
263: )3: 2:52 133 123 84 65 985 20 22 20 850 0 
263: 13: 3:53 131 130 84 65 986 19 23 20 850 0 
263: 13: 4:53 131 126 85 66 989 19 23 20 850 0 
263: 13: 5:53 131 120 85 66 990 19 22 20 050 0 
263: 13: 6:53 133 119 85 66 909 19 24 20 050 0 
263 : 13 : 7 : 53 132 121 05 66 900 20 23 20 850 0 
263: ta: 0:53 133 124 85 66 989 20 22 20 850 0 
263: 13: 9;54 133 121 86 67 989 19 23 20 850 0 
263 : 1 3 : 10 : 53 133 120 86 67 990 19 24 20 850 0 
263: I 3: l I : 53 132 120 87 67 990 20 22 20 850 0 
263: 13: 12:53 132 120 87 67 990 22 23 20 850 0 
263: I 3: 13: 53 127 118 87 68 862 20 24 20 850 0 
263 : 1 3 : 14 : 53 125 118 88 68 1003 18 21 20 050 0 
263: t3: 15:53 124 123 89 69 980 21 22 20 050 0 
263 : 13 : 16 , 53 125 117 89 69 955 19 23 20 060 0 
263 : 13 : 1 7 : 53 127 122 09 69 944 18 24 19 860 0 
263: 13: 18:52 129 116 09 70 961 19 22 20 850 0 
263: 13: 19: 53 129 122 89 69 966 22 23 19 850 0 

0 26:J: 13:20:53 131 122 89 69 963 19 24 20 850 0 
m263: 13:21 :53 132 121 09 69 96.5 20 22 20 850 0 
co 263 : 13 : 22 : 53 132 124 89 69 976 20 22 20 850 0 

263 : 13 : 23 : a3 t:J4 123 90 69 979 21 22 20 850 0 
263 : 1 3 : 24 : 63 132 126 90 69 985 20 23 20 850 0 
263:13:25:53 132 122 90 69 990 19 23 20 850 0 
263: 13:26:53 133 124 90 69 991 21 23 20 850 0 
263:13:27:53 132 125 90 69 990 19 24 20 050 0 
263: 13 :28: 53 133 127 90 69 989 21 24 20 850 0 
263:13:29:53 132 122 90 69 ')92 20 22 20 U50 0 
263: 13:30:53 131 128 90 69 991 20 22 20 U50 0 
263 : 13 : 31 : 53 128 122 90 69 909 16 23 20 850 0 
263 : 13 : 32 : 54 126 113 91 70 900 20 23 20 850 0 
263: 13:33::;3 125 119 91 70 992 22 24 20 850 0 
263 : 13 : 34 : 53 125 120 91 71 996 21 22 20 850 0 
263:13:35:53 123 114 92 71 995 19 22 20 850 0 
263:13:36:53 123 112 92 71 991 21 23 20 850 0 
263: 13:37:53 123 1 l I 92 71 983 20 23 20 850 0 
263:13:38:53 123 110 92 71 990 20 24 20 050 0 
263: 13:39:53 122 117 92 71 907 21 23 20 050 0 
263 : l 3 : 40 : 53 122 110 ')3 71 990 21 22 20 860 0 
263 : 13 : 41 : 53 121 120 93 71 991 21 23 20 850 0 
263:13:42:54 121 113 93 71 994 19 23 20 850 0 
263: 13:43:53 121 111 93 71 994 21 23 20 850 0 
263: 13 :44: :;a 121 121 93 71 998 19 22 20 850 0 
263: w :4a: aa 122 117 9:l 71 998 21 22 20 850 0 
26:J: 13: 46: 63 l '''' -- 1 )5 93 71 999 20 23 20 850 0 
263 : 13 : 47 : 53 122 114 93 71 1001 20 24 20 850 0 
263: 13:48:53 122 120 93 71 999 19 22 20 850 0 
263: 13:49:53 123 I I 2 93 71 1000 20 22 20 850 0 
263:)3:50:53 122 117 93 71 1000 20 22 20 850 0 



DAY 263 1904 DATA.7:00-1?:80 

TIME TE505 TE506 TE500 TE582 TE161 LT161 LT201 LT221 SP.Eb'T SP.DL 
DAY:HR:1'11 :SE DEG F DEG F DEG F DEG F DEG F INCH INCH INCH DEG F INCH 

263 : 13 : 51 : 53 123 122 94 71 1001 20 22 20 850 0 
263 : 13 : 52 : 53 122 115 93 72 1002 20 23 20 mm 0 
263 : 13 : 53 : 52 123 112 94 72 1002 21 23 20 850 0 
263: 13: 54: 53 123 115 94 72 1002 19 23 20 050 0 
263: 13 :55 :54 123 113 94 72 1005 21 23 21 850 0 
263: 13:56:53 123 110 94 72 10"'5 20 23 20 850 0 
263: 13: 57 : 52 123 110 94 72 1"'05 20 24 20 850 0 
26:J: 1:J: 5U: 5:J 122 118 94 72 1005 20 22 20 850 0 
263: I 3: 59: 5:J 122 121 94 72 1006 20 22 20 850 0 
263 : 14 : 0 : 54 123 118 94 72 1009 19 23 20 850 0 
263: 14: l :53 123 112 94 72 1007 19 24 19 850 0 
263: 14: 2:52 123 116 95 72 1006 19 23 21 850 0 
263:14: 3:53 123 117 95 72 1009 21 22 20 050 0 
263: 14: 4:53 123 115 95 72 1010 20 23 20 850 0 
263 : 14 : 5 : 53 123 121 95 72 1008 19 24 20 050 0 
263 : 14 : 6 : 53 123 111 95 71 1010 21 2:J 20 050 0 
263 : 14 : 7 : 52 124 111 94 71 1013 20 22 20 850 0 
263 : 14 : 6: 53 123 110 94 71 1014 20 23 20 650 0 
263 : 14 : 9 : 53 123 114 94 71 1018 18 24 20 850 0 
26:J: 14: 10: 52 123 115 94 71 1010 20 22 20 850 0 
263 : 14 : l l : 53 123 119 95 71 1008 21 23 20 850 0 
263 : I 4 : I 2 : 52 123 120 94 71 1006 19 23 20 850 0 
263: 14: 13:53 123 120 94 71 1007 19 23 20 850 0 
263: 14: I 4: 53 123 115 95 71 1009 19 22 19 650 0 
263: 14: t 5: 53 123 115 95 71 1007 21 23 20 050 0 

n263: 14: t6:52 122 122 95 71 1019 21 24 20 050 0 
m 263: 14: 17: 52 123 113 95 71 1016 20 23 20 050 0 
<0263:14:10:52 122 120 95 71 1006 .17 22 20 850 0 

26:J : 14 : I 9 : 52 122 119 95 71 1006 21 23 21 850 0 
263 : 14 : 20 : 52 123 121 95 71 1007 18 23 20 850 0 
263: 14:21 :53 123 111 95 71 1003 20 22 20 850 0 
263: 14:22:53 123 112 95 71 1004 18 23 19 850 0 
263 : 14 : 23 : 52 124 116 95 71 1007 20 24 20 050 0 
263: 14:24:52 124 119 95 71 1010 20 22 20 050 0 
263 : 14 : 25 : 53 122 115 95 71 1006 21 22 20 850 0 
263: 14:26:53 123 111 95 71 1007 21 23 20 650 0 
263 : 14 : 27 : 53 123 117 96 71 1014 20 23 20 850 0 
26:l : 14 : 2R: 53 122 I 14 96 71 1009 21 22 20 850 0 
263: 14: 29: 53 123 1 I 6 96 72 1011 22 23 20 850 0 
263 : I 4 : 30 : 53 124 115 96 72 1014 21 23 20 850 0 
263 : 14 : 3 I : 53 123 114 96 71 1007 17 23 20 050 0 
263 : 14 : 32 : 53 123 118 96 71 1006 17 23 20 050 0 
263 : 14 : 33 : 53 123 115 96 71 1009 10 22 20 050 0 
263 : 14 : 34 : 53 123 113 96 71 1010 19 23 20 850 0 
263: 14: 35: 53 123 115 96 71 1006 20 23 20 650 0 
263:14:36:53 123 122 96 71 1009 '19 22 20 850 0 
263: 14: :.J7 : l>:J 123 110 96 71 1010 21 23 20 850 0 
263 : I 4 : :.JO: 53 122 122 96 71 1013 22 24 20 850 0 
263: 14: 39: 53 122 122 96 71 1015 22 23 20 850 0 
263: 14:40:53 124 118 96 71 1011 21 23 19 850 0 
263: 14:41 :53 12:l 115 96 71 1007 21 23 20 850 0 
263: 14:42:53 123 113 96 71 1008 21 23 20 050 0 
263: 14: 43: 1>4 123 111 96 71 1010 20 22 20 050 0 
263 : 14 : 44 : 53 123 121 96 71 1009 20 22 20 050 0 
263: 14:45:53 123 113 96 71 1007 20 24 20 050 0 
263: 14:46:53 123 117 ')6 72 1012 19 22 20 850 0 



DAY 263 1984 DATA.7:00-17:90 

TIME TE505 TE506 TE508 TE582 TE161 LT161 LT201 LT221 SP.EST SP.DL 
DAY:HR:"KI :SE DEG F DEG F DEG F DEG i' DEG}' INCII INCII INCII DEG i' INCH 

263: 14:47:53 122 122 96 72 1010 20 23 20 0()0 0 
263: 14:40:53 123 116 97 72 1009 20 23 20 850 0 
263: 14: 49: 52 123 110 97 72 1009 21 22 19 050 0 
263: 14: ()0: 53 123 117 97 72 1012 20 24 20 850 0 
263 : 14 : 51 : 53 123 118 97 72 1010 20 22 20 o:;0 0 
263: 14: 52: 52 123 112 97 72 1009 21 23 20 850 0 
263 : 14 : 53 : 53 123 116 97 72 1009 20 24 20 850 0 
263:14:54;53 123 121 97 72 1010 21 22 20 850 0 
263: 14:55:53 122 112 97 72 1009 21 23 20 050 0 
263: 14: 56:53 123 118 97 72 1009 19 23 20 o:;0 0 
263 : 14 : 57 : 53 123 120 97 72 UHi 15 21 20 0()0 0 
263 : 14 : 50: 53 123 120 97 72 1013 23 21 20 850 0 
263: 14: 59: 54 123 121 97 72 982 16 21 20 850 0 
263 : 15 : 0 : 53 122 )21 97 72 916 22 21 20 850 0 
263: 15: 1: 52 123 120 97 72 924 18 21 20 850 0 
263 : 1 5: 2 : 52 123 115 98 72 920 23 21 20 850 0 
263 : 15: 3 : 52 123 116 98 72 920 18 21 20 050 0 
263:15: 4:52 123 117 98 72 925 lU 21 20 050 0 
263:15: 5:52 123 112 90 72 923 21 21 20 850 0 
263: 15: 6:53 123 111 90 73 915 19 22 20 850 0 
263 : 15 : 7 : 52 123 118 98 72 916 21 22 20 850 0 
263: lG: 0:53 123 I J 4 98 73 920 19 22 20 850 0 
263: 1 5: 9: 53 123 115 98 73 919 21 22 20 850 0 
263: 1 5: 10: 53 123 118 99 73 919 19 22 20 850 0 
263 : 1 5 : 11 : 52 123 113 99 73 919 21 23 20 850 0 

Q 263: 15: 12: 53 123 116 99 73 919 19 24 20 850 0 
~ 263: 15: 13: 53 123 116 99 73 918 21 22 20 850 0 

263: 1 5: 14: 52 123 118 99 73 924 20 23 20 850 0 
263 : 1 5 : 1 5 : 53 123 112 99 72 930 20 24 20 850 0 
263: 15: 16:52 122 122 98 73 939 20 22 20 850 0 
263: 15: 17: 53 123 118 98 73 944 19 23 20 850 0 
263: 15: 18: 52 123 121 99 73 961 21 23 20 850 0 
263 : t:i : 1 9 : 52 123 112 98 72 958 22 24 20 850 0 
263 : 16 : 20 : 53 123 118 98 72 971 19 24 20 850 0 
263 : I 5 : 2 t : 53 124 11-4 99 72 979 23 24 20 850 0 
263:15:22:52 123 121 98 72 975 20 22 20 850 0 
263:15:23:52 123 117 98 72 976 19 23 19 850 0 
263:15:24:53 123 121 98 72 976 21 23 20 850 0 
263:15:25:52 123 118 98 72 987 20 22 20 050 0 
263:15:26:53 123 122 98 72 991 21 23 20 860 0 
263:15:27:52 123 115 90 72 'JU() 21 24 20 850 0 
263:15:20:53 123 111 98 72 982 21 22 20 850 0 
263:15:29:53 123 122 98 72 987 22 23 20 850 0 
263:15:30:53 123 116 98 72 991 22 23 20 81'>0 0 
263 : 1 5 : 3 1 : 52 123 115 98 72 993 20 24 20 850 0 
263: 15:32:52 123 120 98 72 992 20 22 19 850 0 
263:15:33:52 123 117 98 72 987 21 23 20 050 0 
263: u;:34:53 123 122 ')8 72 989 21 23 20 050 0 
263: 15:35:53 123 121 90 72 909 21 24 20 or.0 0 
263: 15: 36: 52 122 113 90 72 991 20 23 20 850 0 
263:15:37:52 123 115 98 72 991 22 22 20 850 0 
263: 15:30:53 1 .,., -- 112 98 72 993 20 23 20 850 0 
263:15:39:53 123 119 98 72 992 20 23 20 850 0 
263:15:40:53 123 117 98 71 989 21 22 19 850 0 
263 : 1 5 : 4 I : 53 123 120 98 72 989 18 24 20 050 0 
263:15:42:53 122 116 98 72 991 2! 22 20 050 0 



DAY 263 1984 DATA.7:00-17:00 

TIME TE505 TE506 TE508 TF,582 TF.:161 LT161 LT201 LT22t SP.EST SP.DL 
DJ\Y:HR:MI :SE DEG F DEG F DEG F DEG F DEG F INCH INCII INCll DEG 1'' I Nt:ll 

263:15:43:52 122 115 98 72 992 20 23 20 050 0 
263: IG:44:53 120 115 99 75 990 20 23 20 850 0 
263: I 5: 45: 53 118 110 97 76 990 21 24 20 050 0 
263 : 1G : 46 : 5:J 115 109 93 75 989 21 22 20 850 0 
263:15:47:53 113 108 90 74 990 19 23 20 050 0 
263:15:48:53 111 166 89 73 991 20 24 20 850 0 
263 : I 5 : 49 : 53 108 104 89 72 990 20 22 20 850 0 
263:15:50:53 105 99 88 71 990 21 23 20 050 0 
263 : 15 : 5 I : 53 102 97 88 70 990 21 2:J 20 050 0 
263: 15:52:52 100 96 OU 69 990 21 22 20 850 0 
263: 15:53:53 90 95 07 60 991 19 23 20 850 0 
263:(5:54:52 97 94 87 68 989 20 23 20 850 0 
263:15:55:52 95 92 86 67 989 .19 22 20 850 0 
263:15:56:52 93 91 86 67 990 19 22 20 050 0 
263 : 15 : 57 : 53 92 90 86 67 990 19 22 20 050 0 
263 : 1 5 : 58: 53 91 09 05 66 991 19 22 20 850 0 
263: 15:59:52 90 08 05 6a 909 20 22 20 850 0 
263:t6: o:53 09 07 04 65 989 20 22 20 850 0 
263: 16: 1: 53 OU 06 04 65 991 19 21 20 850 0 
263 : I 6 : 2 : 52 87 85 83 65 991 19 21 22 850 0 
263 : I 6 : 3 : 53 94 92 83 fi4 991 19 21 22 850 0 
263: 1 6: 4 : 53 97 94 83 64 990 19 20 22 850 0 
263 : I 6 : 5 : 53 100 96 82 63 989 19 20 22 050 0 
263 : I 6 : 6 : 52 103 97 02 63 907 17 20 22 850 0 
263 : 1 6 : 7 : 53 106 90 02 64 986 19 21 22 850 0 
263 : I 6 : 0: 53 108 98 81 64 985 19 22 22 850 0 

0 263 : I 6 : 9 : 52 110 98 81 64 986 20 24 22 850 0 
:::!263: 16: 10:52 11 1 99 81 64 981 22 22 22 850 0 

263 : 1 6 : I I : 52 112 99 81 64 860 19 21 22 850 0 
263 : 1 6 : 12 : 52 113 99 81 64 681 17 20 22 000 0 
263 : 16 : 13 : 52 1(4 100 01 64 613 16 19 22 850 0 
263 : 1 6 : 14 : 52 115 100 01 64 509 19 18 22 850 0 
263: 16: 15: 53 116 101 82 64 582 20 17 22 850 0 
263: 16: 16: 53 117 101 82 64 579 20 16 22 850 0 
263: 16: I 7: 53 117 101 82 Mi 579 20 17 22 850 0 
263: 16: 18:54 118 101 82 64 578 7 21 22 050 0 
263: 16: 19: 53 118 101 83 64 570 2 25 22 050 0 
263:16:20:53 119 101 03 65 575 2 26 22 850 0 
263: 16: 21 : 53 119 102 83 65 575 2 27 22 850 0 
263:16:22:52 120 102 84 65 576 2 27 22 850 0 
263 : I 6 : 23 : 53 120 102 84 65 577 2 28 22 850 0 
263 : 1 6 : 24 : 52 120 l02 85 65 578 2 28 22 850 0 
263:t6:25:53 120 102 85 65 578 2 29 22 850 0 
263:16:26:52 121 103 85 65 579 2 29 22 050 0 
263:}6:27:52 121 102 86 66 583 2 29 22 850 0 
263 : I 6 : 28: 53 121 103 86 66 504 2 30 23 850 0 
263:}6:29:53 121 103 86 66 506 2 :J0 22 850 0 
263:16:30:53 121 103 86 66 506 2 :JI 22 850 0 
263 : l 6 : 31 : 53 121 103 07 66 587 2 31 23 850 0 
26:J : I 6 : 32 : 53 122 103 07 66 587 2 31 2:l 850 0 
263:}6:33:52 122 103 87 66 588 2 32 23 850 0 
263: 16:34:52 122 103 87 66 589 2 32 23 850 0 
26::\:)6:35:52 122 103 87 66 590 2 32 22 850 0 
263 : I 6 : 3fi : 53 122 103 87 67 591 2 33 23 050 0 
263:)6:37:52 122 103 88 67 593 2 33 23 050 0 
263:)6:38:52 122 103 88 67 593 2 33 24 050 0 



----- ------

DAY 263 1984 DATA.7:00-17:00 

TIME SP.SP SP.ST IE161 1El62 IE201 IE221 PTl80 LT281 J,'1'291 SUl'f 
DAY:RR:Jlfl :SE PSI DEG F PERCENT PERCENT PERCENT PERCENT PSI INCH INCH W/SQ l'I 

263:11:59:53 1100 950 98 37 77 16 313 65 69 922 
263: 12: 0:53 1.100 950 9U 3a 14 9 313 66 68 921 
263: 12: l: 54 1100 950 98 38 71 '14 313 67 67 922 
263: 12: 2:53 1100 950 98 36 27 7 313 67 66 923 
263: 12: 3:53 1100 950 98 37 74 '12 313 67 65 924 
263 : 12 : 4 : 53 1100 950 98 38 13 13 313 68 63 924 
263 : I 2 : 5 : 53 1100 950 98 36 72 u 313 69 64 924 
263: 12: 6:52 1100 950 98 37 22 13 313 69 63 925 
263 : 12: 7 : 53 1100 950 98 3U 64 9 313 70 62 929 
263 : 12 : U: 53 1100 9a0 98 47 28 5 308 70 61 931 
263: 12: 9: a4 1100 950 98 60 97 22 296 72 60 931 
263: 12: 10:53 1100 950 98 54 87 19 301 72 60 932 
263: I 2 : I 1 : 53 1100 950 13 0 77 10 297 72 59 932 
263 : 12 : 12 : 53 1100 950 40 0 97 8 297 71 60 931 
263 : 12 : 13 : 53 1100 950 42 0 81 17 300 71 61 930 
263 : 12 : 14 : 53 1100 950 47 0 82 17 300 70 62 931 
263: 12: 15: 53 1100 950 38 0 97 20 300 70 63 933 
263 : 12 : 16 : 53 1100 950 25 0 33 7 299 69 63 932 
263: 12: 17: 53 1100 950 52 0 97 19 301 69 64 931 
263: 12: 18:53 1100 950 39 0 96 6 301 69 64 928 
263: I 2: 19: 53 1100 950 23 0 49 12 301 68 65 92U 
263 : I 2 : 20 : 53 1100 950 55 0 93 21 303 69 65 927 
263 : 12 : 21 : 53 l 100 950 47 0 96 27 302 68 65 927 
263:12:22:53 1100 950 40 0 50 13 301 68 66 927 
263 : 12 : 23 : 53 1100 950 44 0 85 6 301 68 66 930 

(")263: 12 :24: 53 1100 950 32 0 96 8 301 68 66 931 
.:.i263: 12:25:53 1100 950 35 0 97 13 300 67 66 933 
"'263 : 12 : 26 : 5a 1100 950 39 0 97 18 301 68 67 934 

263 : 12 : 27 : 53 1100 950 44 0 96 28 302 67 67 934 
263: 12:28:53 1100 '}50 40 40 97 13 302 67 67 933 
263:12:29:52 1100 950 43 0 37 ,13 301 67 67 933 
263: 12:30:53 1100 950 44 0 92 18 301 67 67 933 
263: 12: 3 l : 53 1100 950 43 0 92 ·19 302 66 68 930 
263:12:32:53 1100 950 40 0 92 17 301 66 68 929 
263: 12: 33: 53 1100 950 37 0 92 8 301 67 68 928 
263: 12:34:53 1100 950 43 0 95 ·19 302 66 68 927 
263: 12:35:53 1100 950 36 0 95 8 300 66 69 928 
263: 12:36:53 1100 950 53 0 95 9 300 i>5 70 929 
263 : 12 : 37 : 53 1100 950 23 0 9a 11 298 65 70 930 
263: 12:38: 53 1100 950 53 0 95 24 299 64 71 927 
263:12:39:53 1100 950 21) 0 95 15 299 64 71 927 
263: 12: 40: 53 1100 950 46 0 95 14 300 64 72 927 
263: 12:41 :53 1100 950 47 0 95 22 299 64 72 928 
263: 12:42:53 1100 950 32 0 95 19 298 63 73 931 
263 : 12 : 43 : 53 1100 950 56 0 95 19 302 63 74 936 
263:12:44:54 1100 950 33 0 95 4 299 62 75 938 
263:12:45:53 1100 950 42 0 95 16 299 62 75 937 
263:12:46:53 1100 950 50 0 95 6 300 62 75 938 
263: 12: 47: 53 1100 950 28 0 95 14 297 61 76 940 
263 : 12 : 4U: 54 1100 950 53 0 95 12 300 61 77 937 
263: 12: 49: 53 I 100 950 27 0 95 14 299 61 77 936 
263 : I 2 : 50 : 53 1100 950 37 0 97 20 299 61 78 939 
263: 12: 51 : 53 1100 950 38 0 80 14 302 60 78 940 
263 : I 2 : 52 : 53 1100 950 36 0 96 14 297 60 79 940 
263: 12:53:53 1100 9:i0 37 0 96 9 298 60 79 '}39 
263: 12: 54: 53 1100 950 50 0 93 14 300 59 80 940 



DAY 263 1984 DATA.7:00-17:00 

TIME SP.SP SP.ST IE161 IE162 1E201 lf:221 PT160 LT281 LT291 SUN 
DAY:HR:MI :SE PSI DEG F PERCENT PERCENT PERCENT PERCEftT PSI INCH INCH W/SQ :ti 

263: 12 : 55: 53 t 100 950 34 0 97 10 299 59 80 938 
263 : 12 I 56 : 53 1100 950 52 0 97 12 300 59 81 938 
263 : I 2 : 57 : 53 l 100 950 35 0 97 25 301 1'>8 81 937 
263 : 12 : 58: 53 1100 950 47 0 97 16 304 58 81 936 
263 : I 2 : 59 : 53 1100 950 4l 0 86 34 306 58 81 935 
263 : 13 : 0 : 54 1100 950 46 0 U6 9 306 58 81 933 
263: 13: 1: 53 1100 950 44 0 52 13 306 58 81 936 
263 : 13 : 2 : 52 1100 950 52 0 80 12 306 58 81 937 
263:13: 3:53 1100 950 51 0 86 20 306 58 80 940 
263: 13: 4:53 ll00 950 49 0 41 1 I 305 59 81 941 
263 : I 3 : 5 : 53 1160 950 49 0 90 38 305 59 81 940 
263: )3: 6:53 1100 950 52 0 90 16 306 59 80 940 
263 : 13 : 7 : 53 1100 950 54 0 59 23 305 59 00 943 
263: 13: 8: 53 1100 950 43 0 73 25 305 59 80 943 
263 : 13 : 9 : 54 1100 950 46 0 79 17 305 59 00 944 
263 : 13 : 10 : 53 1100 950 52 0 45 9 30U 59 80 943 
263 : 13 : 11 : 53 1100 950 6a 0 97 21 307 59 80 942 
263: 13: 12: 53 1100 950 70 0 97 9 307 59 80 940 
263 : 13 : 13 : 53 1100 950 97 0 33 22 308 59 80 939 
263 : 13 : 14 : 53 ll00 950 96 0 97 19 304 59 80 940 
263 : I 3 : I 5 : 53 1100 950 62 0 96 15 304 59 80 940 
263: 13: 16: 53 1100 950 40 0 93 10 303 69 80 941 
263: 1 3: 17 : 63 1100 950 67 0 50 20 303 59 80 940 
263 : 13 : 18: 52 1100 950 50 0 75 14 304 59 80 93U 
263 : 13 : 1 9 : 53 1100 950 36 0 97 25 303 59 80 9a9 

n 263 : 13 : 20: 53 1100 950 32 0 43 11 301 59 79 938 
.:.i 263 : 13 : 21 : 53 1100 950 48 0 96 11 302 59 80 937 
w 263: 13 :22: 53 1100 9:'>0 44 0 97 18 303 59 80 938 

263 : 13 : 23 : 53 1100 900 4U 0 89 16 303 59 R0 940 
263 : 13 : 24 : 03 1100 950 41 0 89 28 302 59 80 939 
263:13:25:53 1100 950 55 0 89 l6 302 59 80 940 
263: 13:26:53 1100 950 38 0 89 20 302 59 80 941 
263 : 13 : 27 : 53 1100 950 49 0 89 13 302 59 80 943 
263 : 13 : 28: 53 ll00 950 46 0 89 22 302 59 80 942 
263: 13: 29: 53 1100 950 40 0 91 10 303 59 80 940 
263 : 13 : 30 : 53 1100 950 43 0 89 H) 303 69 80 941 
263: 13:3) :53 1100 950 22 0 89 7 300 69 80 1)36 
263: 13:32:54 1100 950 63 0 89 20 303 59 U0 939 
263: 13:33:53 1100 950 34 0 09 16 303 51J U0 938 
263 : 13 : 34 : 53 1100 950 40 0 96 27 301 51J 81 937 
263:13:35:53 1100 950 47 0 97 11 304 59 81 937 
263:13:36153 1100 IJ00 47 0 96 30 303 59 81 938 
263: I 3: 37: a3 1100 9ao 45 0 97 4 303 58 81 938 
263: 13 :38: 53 1100 950 47 0 96 5 302 58 81 937 
263: 13: 39: 53 1100 950 45 0 59 32 303 58 81 937 
263: 13: 40: 53 1100 950 43 0 97 1 I 303 68 82 937 
263: 13:41 :53 1100 950 38 0 96 8 304 58 82 938 
263: 13:42:54 1100 950 50 0 96 17 304 58 82 93U 
263: 13: 43: 53 1100 960 48 0 52 25 304 5U U2 940 
263: 13:44:53 1100 950 4U 0 94 15 305 5H 82 938 
263: 13;45;53 1100 970 43 0 97 16 303 58 82 938 
263: 13: 46 : 53 1100 970 43 0 96 17 303 58 82 939 
263: 13 ;47: 53 1100 970 43 0 96 22 303 58 82 941 
263:13:48:5:J 1100 970 41 0 82 26 303 58 82 942 
263: 13:49:53 I 100 970 53 0 91 17 303 58 82 942 
263 : I 3 : 50 : 53 1100 970 47 0 82 20 304 58 82 938 



-- -- ----

O I 

DAY 263 1984 DATA.7100-17:80 

TIME SP.SP SP.ST IE16I IE162 JE20t JE221 PT180 LT281 LT291 SUN 
DAY:l:ll\:N.J:SE PSI DEG 1'' PERCENT Pt:llCEl'IT PERCENT PERCENT PSI INCH lffCH W/SQ. Pl 

263: 13:51 :53 1100 970 45 0 82 12 304 58 RI 936 
263: 1:1: 52: 53 1100 970 49 0 82 23 304 58 82 937 
263 : 13 : 53 : 52 1100 970 43 0 82 33 303 58 82 936 
263 : 1 3 : 54 : 53 1100 970 48 0 82 34 304 58 82 940 
263:13:55:54 1100 970 41 0 02 32 303 58 R2 940 
263: 13: 56: 1'>3 1100 970 39 0 02 27 304 50 02 936 
263 : 13 : 57 : 52 1100 970 44 0 02 20 :J04 60 01 9~H 
263: 13:58:53 1100 970 40 0 96 12 304 69 81 933 
263: 13: 5'): 53 1100 970 60 0 89 11 304 58 RI 933 
26:J : 14 : 0 : 54 1100 970 43 0 81} 12 304 58 81 932 
263: 14: l: 53 1100 970 40 0 90 31 302 58 81 932 
263 : 14 : 2 : 52 1100 970 41 0 66 8 303 58 81 932 
263 : I 4 : 3 : 53 1100 970 39 0 66 16 303 59 81 932 
263: ],I,: 4:53 1100 970 41 0 97 8 305 59 81 931 
263:14: 5:'53 1100 970 59 0 96 ,15 305 59 81 925 
263: 14: 6:53 1100 970 60 0 50 18 308 59 01 925 
263 : 14 : 7 : 52 1100 970 49 0 77 13 305 59 80 930 
263: 14: 8:53 1100 970 40 0 90 17 306 59 81 931 
263 : 14 : 9 : 53 1100 970 53 0 90 20 304 59 80 927 
263 : 14 : 10 : 52 1100 970 61 0 83 11 308 59 R0 927 
263: 14: 11 : 63 1100 970 48 0 88 37 304 59 80 927 
263: 14: 12:52 1100 970 49 0 88 14 306 59 80 922 
263 : 14 : 13 : 53 1100 970 76 0 55 15 310 59 80 921 
263: 14: 14:53 1100 970 77 0 93 12 306 60 80 928 
263 : 14 : 1 5 : 53 1100 970 70 0 93 32 307 59 80 925 

<:'>263: I 4: I 6: 52 1100 970 45 0 93 17 305 59 80 924 
~ 263 : I 4 : 1 7 : 52 1100 970 41 0 57 6 304 60 79 922 

263: 14: 18: 52 1100 970 55 0 89 11 303 60 00 926 
263: J 4: 1?: 52 1100 970 42 0 95 14 302 60 79 924 
263 : 14 : 20 : 52 1100 970 47 0 58 22 304 59 79 924 
26:J : 14 : 2 J : 53 1100 970 41 0 96 ,JR 304 60 79 922 
263 : 14 : 22 : 53 1100 970 59 0 88 32 304 60 79 919 
263:14:23:52 1100 970 49 0 88 14 306 60 79 919 
263 : 14 : 24 : 52 1100 970 56 0 47 if4 306 60 79 919 
263: 14:25:53 1100 970 47 0 84 17 304 60 79 917 
263: 14:26:53 1100 970 52 0 04 15 308 60 78 915 
263 : 1 4 : 27 : 53 1100 970 40 0 44 tu 305 61 78 915 
263 : J 4 : 28: 53 1100 970 46 0 94 19 307 60 78 914 
26:J: 14 :29: 53 1100 970 50 0 96 23 306 61 78 913 
263: 14:30:03 1100 970 39 0 48 10 306 61 78 913 
263:)4:31 :53 1100 970 42 0 96 15 303 61 78 908 
263: 14:32:53 l 100 970 56 0 51 22 304 61 77 903 
263: 14:33:53 1100 970 55 0 96 18 304 61 77 905 
263: 14:34:53 1100 970 49 0 89 24 304 61 77 903 
263: 14:35:53 1100 970 46 0 52 17 306 61 77 905 
263: I 4: 36: 53 1100 970 53 0 95 19 307 62 77 906 
263: 14: 37: 53 1100 970 61 0 88 15 308 62 76 906 
263: 14 :36: 53 1100 970 60 0 69 27 300 62 76 902 
263: 14:39:53 1 JOO •no 43 0 69 17 307 62 76 905 
263: 14:40:53 1100 970 49 0 69 26 307 62 76 908 
263: 14:41 :53 1100 970 57 0 69 JO 307 62 76 908 
26:J:14:42:53 1100 970 46 0 69 22 307 f,2 7(, 90fj 
263 : 14: 43: 54 1100 970 55 0 69 14 307 fj2 75 905 
263 : I 4 : 44 : 53 1100 970 61 0 97 15 306 63 75 909 
263: 14:45:53 1100 970 48 0 9ft 14 306 62 75 909 
263 : 14 : 46 : 53 1100 970 48 0 50 18 306 63 75 909 



DAY 2ti3 19H4i UATA.7:uu-17:99 

TINE SP.SP SP.ST IEJfil IE162 IF.201 IE22t PTl80 LT281 LT291 SUN 
DAY:HR:IU :SE PSI DEG F PERCENT PERCENT PERCENT PERCENT PSI INCH INCII W/SQ. M 

263: 14:47:53 1100 970 50 0 96 13 305 63 74 905 
263: 14:48:53 1100 970 42 0 44 ;10 305 63 75 900 
263: 14:49:52 1100 970 40 0 95 7 305 63 75 902 
263: 14:50:53 1.100 970 42 0 54 12 306 63 74 903 
263: 14:51 :53 1100 970 51 0 53 14 306 63 74 903 
263 : 14 : 52 : 52 1100 970 42 0 86 14 305 64 74 905 
263: 14:53:53 1100 970 37 0 54 26 306 64 74 909 
263: 14: 54: 53 1100 970 48 0 79 16 306 64 73 906 
263: 14:55:53 1100 970 48 0 84 19 307 64 73 905 
263: I 4: 5(): 53 1100 970 56 0 38 24 309 64 73 903 
263: I 4: 57: 53 1100 970 56 0 96 27 295 64 73 901 
263: 14:58:53 1100 970 27 0 96 15 301 64 73 899 
263: 14: 59: 54 1100 970 66 0 HI 9 299 64 74 900 
263: ta: o:a3 1100 970 42 0 86 17 301 64 73 900 
263: 15: I :a2 1100 970 51 0 97 16 300 64 74 900 
263 : .I 5 : 2 : 52 1100 970 31 0 96 9 301 64 74 899 
263:15: 3:52 1100 970 37 0 87 21 298 64 74 898 
263 : I 5 : 4: 52 t 100 970 42 0 91 14 299 64 74 897 
263 : I 5 : 5 : 52 1100 970 41 0 96 14 300 63 74 093 
263:15: 6:53 1100 970 41 0 96 24 300 63 74 091 
263 : UI : 7 : 52 1100 970 39 0 96 II 301 63 74 093 
263:15: 8:53 1100 970 45 0 90 15 301 63 74, 890 
263 : 15 : 9 : 53 1100 970 36 0 96 20 301 63 74 8A9 
263 : 1 a : 10 : 53 1100 970 43 0 97 31 300 63 74 889 
263 : I 5 : 1 I : 52 1100 970 33 0 97 12 302 63 74 887 

0 263: 15: 12:53 t 100 970 44 0 96 17 303 63 74 885 
~263: I 5: I 3: 53 1100 970 41 0 87 25 304 63 74 001 
u,263: I 5: I 4: 52 1100 970 44 0 90 20 306 63 74 002 

263 : 15 : I 5 : 53 1100 970 52 0 90 14 306 63 74 881 
263: 15: 16: 52 1100 970 47 0 97 18 306 64 74 878 
263: 15: 17: 53 1100 970 65 0 79 26 309 63 74 8A0 
263 : I 5 : I U: 52 1100 970 69 0 79 14 307 63 73 878 
263: 15 : I 9 : 52 1100 970 41 0 79 13 304 63 73 875 
263 : I 5 : 20 : 53 1100 970 64 0 79 13 305 64 74 871 
263:)5:21 :53 1100 970 48 0 79 27 305 64 74 867 
263 : 1 5: 22 :tJ2 1100 970 45 0 94 18 306 64 73 071 
263:15:23:52 1100 970 66 0 97 17 306 64 73 868 
263: 15:24:53 1100 970 52 0 au 22 306 64 73 874 
263:15:25:52 1100 970 49 0 97 15 304 64 73 871 
263 : 1 5 : 26 : 53 1100 970 42 0 95 13 305 64 73 8(,8 
263:15:27:52 1100 970 46 0 48 22 305 64 73 868 
263: I 5: 28: 53 1100 970 44 0 76 30 306 64 73 862 
263:15:29:53 1100 970 40 0 81 6 305 64 73 864 
263:15:30:53 1100 970 31 0 81 24 304 64 72 869 
263: 1 5: 3 I : 52 1100 970 37 0 50 16 304 64 72 065 
263:15:32:52 1100 970 45 0 96 30 305 65 73 067 
263:15:33:52 1100 970 48 0 77 22 305 65 72 067 
263:15:34:53 1100 970 45 0 77 2U 305 65 72 866 
26a:15:35:aa 1100 970 47 0 77 15 306 65 72 864 
263:15:36:52 1100 970 46 0 55 IR 304 65 72 864 
263:15:37:52 1100 970 :w 0 89 15 304 65 72 865 
263: 15:3A:53 1100 970 24 0 89 17 304 65 72 063 
263:15:39;53 1100 970 39 0 49 8 304 65 72 059 
263:)5:40:53 1100 970 27 0 90 22 303 65 72 057 
263 : 15 : 4 I : 53 1100 970 45 0 90 12 303 64 72 859 
263:15:42:53 1100 970 aa 0 56 2 304 64 73 856 



---- --

DAY 263 1984 DATA.7:00-17:99 

TIME SP.SP SP.ST IE16l 1El62 IE201 IE221 PTl60 LT'.!ut LT291 SUN 
DAY:HR:MI :SE PSI DEG F PEJlCF.'NT PERCENT PERCF.nT PERCEnT PSI INCH lffCH W/SQ. fl 

263 : 1 5 : 43 : 52 1100 970 37 0 82 8 304 64 73 857 
263:15:44:53 1100 970 47 0 02 14 305 63 74 854 
263:15:45:53 1100 970 45 0 34 3 306 63 75 855 
263: 15: 46: 53 1100 970 47 0 79 9 306 62 76 mm 
263 : 1 5 : 47 : 53 1100 970 52 0 86 6 306 62 76 851 
263:15:40:53 1100 970 :m 0 45 7 307 61 77 844 
263: 15:49:53 1100 970 51 0 96 8 306 61 78 845 
263 : 15 : 50 : 53 1100 970 44 0 95 3 306 60 79 848 
263 : 1 5 : 51 : 53 1100 970 48 0 55 10 307 60 80 845 
263:15:52:52 1100 970 52 0 91 10 307 59 81 840 
263: 15:53:53 1100 970 56 0 93 5 307 58 82 834 
263:15:54:52 I 100 970 57 0 61 10 306 57 oa 036 
263:15:55:52 1100 970 53 0 96 8 305 57 84 040 
263:15:56:52 1100 970 49 0 97 3 304 56 85 836 
263 : 15 ::J? : 53 1100 970 43 0 92 3 30-4 56 86 8."l7 
263:15:58:53 1100 970 52 0 91 5 304 55 87 838 
263: 15:59:52 1)00 970 42 0 97 I 304 54 88 833 
263:16: 0:53 1100 970 42 0 97 13 304 54 89 835 
263: 16: I :53 I 100 970 48 0 95 0 305 53 91 837 
263: I 6: 2: 52 1100 970 57 0 97 0 304 52 92 037 
263:16: 3:53 1100 970 45 0 97 0 304 51 93 036 
263:16: 4:53 1100 970 49 0 96 0 304 51 95 034 
263: 161 5:53 1100 970 48 0 96 0 304 50 96 836 
263: 16: 6:52 1100 970 69 0 97 0 3011 49 97 8."l3 
263 : I 6 : 7 : 53 1100 1170 61 0 97 0 311 48 97 831 

n263: 16: o:53 1100 1170 60 0 90 0 312 48 98 833 
~ 263 : 16 : 9 : 52 1100 970 60 0 90 0 312 47 99 830 
Ol 263: 16: 10: 52 1100 970 59 0 47 0 308 47 99 825 

263 : I 6 : I 1 : 52 I 100 970 39 0 96 0 304 46 101 824 
263: 16: 12: 52 I 100 970 98 99 84 0 303 45 102 815 
263: 16 : I 3 : 52 1100 970 98 46 96 0 303 46 102 UlU 
263 : 16 : 14 : 52 1100 970 90 49 91 0 303 45 102 820 
263: 16: 15: 53 1100 970 110 r,0 97 0 302 46 102 817 
263 : 16 : 16 : 53 1100 970 98 51 96 0 302 46 102 81 t 
263: 1 6: 17: 53 1100 970 98 41 96 0 316 46 102 808 
263 : I 6 : 18: 54 1100 970 98 99 96 0 322 46 102 811 
263 : I 6 : I 9 : 53 1100 970 98 99 0 0 0 49 102 005 
263:16:20:53 1100 970 98 99 0 0 0 52 102 003 
263: 16: 21: 53 1100 970 98 99 0 0 0 53 102 m,a 
263: 16 :22: 52 1100 970 98 99 0 0 0 54 103 7119 
263: 16:23:53 1100 970 90 99 0 0 0 54 102 84-)6 
263:16:24:52 1100 970 9U 1111 0 0 0 54 103 808 
263: 16:25:53 1100 1170 118 99 0 0 0 54 103 80R 
263: 16:26:52 1100 970 98 99 0 0 0 54 103 U04 
263: 16:27:52 1100 970 98 99 0 0 0 54 103 U05 
263: 16:28:53 1100 970 98 99 0 0 0 54 103 806 
263:16:29:53 1100 970 9U 99 0 0 0 54 103 805 
263:16:30:53 1100 1170 IIU 911 0 0 0 54 103 802 
263: 16: 3 l : 53 1100 970 9U 99 0 0 0 54 103 802 
263:16:32:53 1100 970 90 911 0 0 0 54 103 805 
263:16:33:52 1100 970 90 99 0 0 0 54 103 80-4 
263 : I 6 : 34 : 52 1100 1170 98 99 0 0 0 54 103 802 
263: 16: 35: 52 1100 970 98 99 0 0 0 54 103 801 
263: 16:36:53 1100 970 98 99 0 0 0 54 103 798 
263 : 16 : 37 : 52 1100 970 98 99 0 0 0 54 103 795 
263 : 16 : 38: 52 1100 970 98 99 0 0 0 54 103 793 



DAY 263 1904 DATA.7:00-17:00 

TIME TE180 TElOI TE21 I TE231 'fE2U6 TE307 TI:281 TE282 TE283 TF..291 
DAY:HR:l'll :SE DEC F DEC F DEC F DEC F DEG F DEC F DEG F DEG F DEG F DEG F 

263: 12: 0: 4 101 216 156 148 156 117 571 564 562 907 
263: 121 1: 3 102 217 157 149 155 117 571 564 562 906 
263: 12: 2: 4 101 217 157 148 155 117 571 564 562 907 
263: 12: 3: 3 UH 217 157 149 155 117 571 564 562 906 
263: 12: 4: 3 100 217 158 149 156 117 571 564 562 906 
263: 12: 5: 3 101 217 157 150 155 117 571 564 562 906 
263: 12: 6: 3 102 216 150 149 156 117 571 563 561 906 
263: 12: 7: 3 101 217 156 149 156 118 571 563 562 906 
263: 12: 8: 3 101 217 154 150 156 117 571 564 561 906 
263: 12: 9: 3 101 217 157 150 156 117 571 564 562 906 
263 : 12 : 10 : 3 101 217 158 150 156 117 571 564 561 906 
263: 12: 11: 4 100 216 154 150 157 117 571 664 562 906 
263 : 12 : 12 : 3 101 214 153 Ui0 157 117 571 564, 561 905 
263: 12: l:.J: a 101 214 151 149 158 117 572 564 562 905 
263 : 12: 14 : 3 102 214 1 51 149 157 117 571 564 562 904 
263: 12: I 5: 3 102 2U 154 148 158 117 571 564 562 905 
263 : 12 : I 6 ~ 3 102 214 154 149 158 118 571 564 562 905 
263: 12: t7: 3 102 214 155 14U 150 117 670 564 562 906 
26a:12:1u: 3 102 21G 154 149 Hi9 117 572 564 562 906 
263 : I 2 : I 9 : 3 102 215 156 148 158 117 571 564 562 908 
263:12:20: 3 102 214 157 149 157 118 571 564 562 900 
263:12:21: 3 102 216 157 148 156 119 571 564 562 909 
263: 12:22: 3 100 216 159 149 156 119 G71 664 G62 911 
263 : 12 : 2:.J : 3 101 216 160 149 156 119 571 564 562 912 
263: 12:24: 3 100 216 155 150 157 118 571 564 562 913 

(")263: 12:25: 3 102 214 154 150 158 119 571 564 562 915 
~263: 12:26: 3 102 214 155 151 158 120 571 564 562 916 
-...1263: 12:27: 3 102 214 154 151 15U 119 571 563 562 918 

263 : 12 : 20: 3 102 215 154 IGl 159 119 571 563 561 919 
263:12:29: 4 102 216 154 151 158 119 571 563 561 920 
263: 12::10: a 102 216 155 149 158 118 571 563 561 921 
263: 12: 31 : 3 101 214 155 150 159 118 571 564 361 922 
263: 12:32: 3 101 215 155 151 159 118 571 563 561 923 
263:12:33: 3 101 216 156 150 158 117 571 563 561 924 
263 : 12 : 34 : 3 HH 215 156 150 159 118 571 56:.J 661 92:i 
263:12:35: 3 101 216 156 151 159 uo 571 563 561 926 
263: 12:36: a 101 214 Hi5 151 160 118 571 563 561 927 
263 : 12: 37 : 3 102 214 155 151 159 120 570 563 561 929 
263 : I 2 : 38: 4 Hl2 216 157 151 158 120 571 563 360 930 
263: 12:39: 3 102 215 158 151 158 119 570 563 561 9:.Jl 
263 : 12 : 40 : 3 102 214 155 152 150 120 571 562 561 932 
263 : 12 : 41 : 3 102 214 154 151 159 119 670 562 560 934 
26:.J:12:42: 3 102 214 154 152 159 120 570 562 560 935 
263: 12:43: 3 102 214 154 153 158 119 570 562 560 935 
263: 12:44: 3 102 216 I 54 153 160 120 570 562 560 9:.J7 
263:12:45: 3 102 216 156 154 150 121 570 562 560 93U 
263: 12:46: 3 102 216 157 UH 150 120 670 562 559 939 
263: 12:47: 3 102 216 157 154 158 120 571 562 560 941 
263: 12:48: 3 102 21 6 156 155 158 120 570 562 560 942 
263: 12:49: 3 102 217 156 156 158 120 569 562 560 943 
263 : 12 : 50 : 2 102 216 154 155 159 121 569 562 560 944 
263 : 1 2 : 51 : 3 102 217 156 155 159 121 570 562 560 945 
263: 12:52: 3 102 216 156 156 150 121 570 562 560 946 
263:12:53: 3 102 216 156 157 150 120 569 661 559 947 
263: t2:s4: a 102 216 156 11>7 u:m 121 570 561 559 949 
26:.J: 12: 55: 3 102 214 154 157 159 121 570 561 559 949 



DAY 263 1984 DATA.7:00-17:00 

TIME TE180 TE181 TE21 I TE23I TF.286 TE.'l87 TE2R1 TE282 TE283 TE29I 
DAY:HR:IU :SE DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG I•' DEG ,li' D.EG ,li' 

263: 12: 116: 3 102 2U 156 157 160 121 570 561 559 950 
263: 12:57: 3 102 216 Hi2 158 Ui9 121 570 561 559 951 
263: 12:58: 3 102 217 152 159 159 121 570 561 556 952 
263: 12:591 3 102 216 UH 1::i7 161 121 569 561 559 952 
263: 13: 0: 3 102 215 153 156 161 121 570 561 558 953 
263: 13: I: 2 102 216 I 54 159 161 121 569 561 358 954 
263: 13: 2: 3 102 216 156 157 161 121 569 561 558 9M 
263: 13: 3: 3 102 214 154 157 161 121 569 561 558 955 
263: 13: 4: 3 102 215 154 156 161 121 569 561 050 904 
263: 13: 5: 3 102 216 154 157 161 121 569 561 mm 955 
263: ia: 6: 3 102 214 164 la6 162 121 569 561 558 955 
263: ia: 7: 3 102 2lli 1G6 156 162 121 569 561 558 955 
263: 13: 8: 3 102 215 156 156 161 121 569 560 558 956 
263: 13: 9: 3 102 216 134 156 161 120 569 560 558 956 
263 : I 3: 10: 3 102 216 155 156 161 121 569 560 550 956 
263 : 13 : 1 1 : 3 103 217 157 156 161 121 569 560 550 957 
263 : 1 3 : 12 : 3 102 217 155 157 161 121 569 560 557 957 
263:ta:13: 3 103 217 155 158 161 122 li69 560 558 957 
263 : 13 : 14 : 4 103 216 157 156 159 122 569 560 557 958 
263 : 13 : 15 : 3 102 216 155 157 160 121 669 559 557 957 
263: I 3: I 6: 3 102 214 155 155 161 121 569 559 557 959 
263 : 13 : l 7 : 3 102 216 155 156 160 121 569 559 557 959 
263 : 13 : 1 B: 3 102 215 156 156 161 121 569 559 557 959 
263 : 13 : I 9 : 3 102 216 156 156 161 121 li69 559 557 959 r· 
263: 13 : 20 : 3 102 216 157 156 162 121 569 559 557 958 

Q 263 : 13 : 21 : 3 103 217 157 155 161 123 569 559 557 958 I ' al 263 : 13 : 22 : 3 102 216 157 155 161 121 569 560 557 958 
263: 13:23: 3 103 216 156 154 162 121 569 559 557 957 
263: 13:24: 3 103 217 156 156 162 121 569 li60 5li7 958 
263: 13:25: 4 103 216 156 156 162 122 569 560 556 958 
263: 13 :26: 4 103 2.17 156 154 162 123 569 560 557 959 
263: 13: 27: 4 103 216 156 154 162 122 566 559 556 959 
263:13:28: 3 104 217 156 154 163 123 569 560 557 960 
263: 13: 29 : 4 103 216 155 153 163 123 569 559 556 960 
263 : 13 : 30 : 3 103 217 rnr, 154 163 123 569 559 557 9t; I 
263 : 13 : 31 : + 103 218 154 154 163 122 569 539 556 961 
263: 13:32: 3 103 216 158 154 161 123 569 559 556 961 
263: 13:33: 2 103 218 158 154 161 123 569 559 556 962 
263 : 13 : 34 : 2 103 217 158 154 160 123 569 550 556 961 
263: 13:35: 3 103 218 159 154 161 123 569 559 556 962 
263: 13 :36: 3 103 217 159 154 159 124 569 559 556 963 
263: 13:37: 2 103 217 160 154 161 124 569 r,59 li56 963 
263: 13:38: 3 102 217 156 15li 162 124 569 559 556 964 
263:13:39: 3 103 215 154 154 163 123 569 558 556 964 
263: 13:40: 2 104 214 156 156 163 123 569 559 556 964 
263: 13:41: 3 104 214 154 154 163 123 569 559 556 964 
263: 13:42: 3 103 216 156 u;4 162 124 569 559 li56 965 
263: 13:43: 3 103 217 157 lli4 163 123 li69 r,59 556 965 
263 : 13 : 44 : 3 104 216 156 155 162 12+ 569 559 556 965 
263: 13:4li: 3 Jff5 216 155 155 163 124 569 558 556 966 
263: 13: 46: 3 104 217 156 156 163 124 569 559 556 ')66 
263:13:47: 4 104 216 156 154 162 123 569 559 556 966 
263 : 13 : 48: 3 103 216 157 154 163 124 li69 559 556 966 
263: 13: 49: 2 104 216 156 154 164 124 569 559 556 9ti7 
263:13:50: 2 104 217 155 154 1M, 125 569 558 556 967 
263: 13: 51 : 2 104 217 156 155 164 124 569 558 556 968 



DAY 263 19U4 DATA.7:00-17:00 

TIME TE180 TE181 TE211 TE231 'fE2U6 TE387 TE281 TE282 TF.28.'l TF.291 
DAY:HR:MJ :SF. DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 13:52: 3 104 217 157 155 164 125 569 558 556 968 
263 : 13 : 53 : 3 104 217 157 1.54 162 124 06CJ 059 556 968 
263 : 13 : 54 : 3 102 220 154 152 161 125 569 558 556 969 
263: 13:55: 2 102 218 156 153 162 125 ll6CJ 5:'i8 056 969 
263: 13:56: 3 103 217 156 154 163 124 569 559 556 969 
263: 13 : 57: 2 104 217 156 154 162 125 569 559 556 970 
263: 13:58: 3 104 216 157 154 162 124 569 559 556 971 
263: I 3: 59: 3 104 216 I 55 154 164 124 569 559 556 971 
263: 14: 0: 3 104 217 157 153 164 124 569 550 556 972 
263: 14: 1: 3 103 218 158 154 164 125 069 aau aa6 972 
263: 14: 2: 2 103 218 158 la3 162 124 569 558 556 972 
263: 14: 3: 2 103 218 157 153 162 123 569 558 556 972 
263 : I 4 : 4 : 2 103 217 157 153 163 124 569 558 555 972 
263: 14: 5: 3 103 217 155 154 164 124 569 550 555 973 
263: 14: 6: 3 105 219 150 154 163 125 569 558 556 973 
263: 14: 7: 3 105 210 158 154 164 125 569 558 555 974 
263: 14: O: 3 105 218 161 154 163 125 569 558 556 974 
263: 14: 9: 3 105 218 161 154 163 125 569 558 555 975 
263: 14: 10: 2 105 219 161 154 163 125 569 558 556 975 
263 : 14: l I : 3 105 219 161 154 162 125 569 550 533 976 
263 : 14 : 12 : 3 105 218 150 Hili 162 126 569 558 556 976 
263 : 14 : 13 : 3 105 218 158 155 163 126 569 558 555 977 
263 : 14 : 14 : 2 105 217 159 154 162 127 569 558 556 977 
263: 14: 15: 3 106 218 158 154 163 126 569 5a8 555 977 
263 : 14 : 1 6 : 2 105 219 159 154 163 126 569 55U 563 977 

(')263: 14: 17: 3 106 210 160 156 162 126 569 558 555 977 
..:.i263: 14: 10: 3 105 218 158 155 162 126 569 558 555 977 
<0263: 14: 19: 3 106 217 159 157 162 126 560 557 Gr»G 979 

263: 14:20: 4 105 216 la8 157 163 126 568 557 555 979 
263:14:21: 3 105 217 158 155 165 126 568 557 555 979 
263: 14:22: 2 105 218 158 155 164 126 568 557 555 979 
263:14:23: 3 105 218 156 155 165 126 568 558 555 900 
263: 14:24: 2 106 218 157 156 166 126 569 557 555 'IU0 
263: 14:25: 2 106 219 160 156 163 126 569 557 aaa 980 
263:14:26: 2 106 219 158 156 162 127 568 558 555 980 
263: 14:27: 3 106 218 161 156 162 128 569 558 555 981 
263: 14:28: 3 105 219 161 156 163 126 569 558 555 981 
263: 14:29: 3 106 218 156 156 165 128 569 558 555 9Ul 
263 : 14 : 30 : 3 106 219 159 156 163 127 569 657 555 981 
263:14:31: 2 106 219 161 157 163 128 569 557 555 982 
263:14:32: 2 106 219 161 J.55 162 127 568 557 555 982 
263: 14:33: 3 106 219 161 155 162 128 569 557 5:i5 982 
263: 14:34: 3 106 219 161 156 164 128 569 558 555 983 
263: 14:35: 2 105 219 161 156 163 128 569 550 555 90:J 
263: 14 :36: 3 105 218 162 154 162 120 569 558 555 983 
263: 14:37: 2 105 21U 157 156 164 128 569 558 555 983 
263:14:38: 2 105 217 157 155 165 128 569 558 555 984 
263: 14:39: 3 106 217 157 154 165 127 569 557 555 984 
263 : 14 : 40 : 3 106 218 218 155 164 128 569 55U 555 904 
263:14:41: 2 106 220 157 156 164 120 069 550 aaa 984 
26:J: 14:42: 2 106 210 156 156 165 128 569 557 555 985 
263: 14:43: 3 106 217 156 Ia7 165 128 569 558 555 985 
263: 14 :44: 3 106 218 156 156 164 127 568 558 555 985 
263 : 14: 45: 4 106 217 156 155 164 126 569 557 555 985 
263:14:46: 3 10ti 218 158 154 164 126 568 557 555 985 
263: 14: 47 : 3 105 219 158 155 164 126 560 550 555 9U6 



UAY 263 1964 DATA.7:00-17:99 

Tll'lE TE180 TEl81 TE211 TE231 TE286 TE3B7 TE281 TF..282 TF..283 TF.291 
DAY:HR:MI :SF. DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F DEG F 

263: 14:48: 3 106 220 157 155 164 126 569 557 555 986 
263:14:49: 2 105 220 159 155 164 126 569 m:m 555 986 
263: 14:50: 3 105 219 159 154 165 126 568 557 555 986 
263:14:51: 3 106 219 160 156 165 120 069 ali8 aaa 987 
263: 14:52: 2 106 218 158 154 166 128 569 558 556 987 
263: 14:53: 3 106 2UI 159 155 165 127 568 557 555 987 
263: 14:54: 2 106 220 161 156 166 128 569 558 555 986 
263: 14:55: 3 106 218 159 154 165 126 568 557 555 987 
263: 14:56: 3 106 219 158 154 165 126 568 mm aaa 988 
263: 14:571 2 106 21U la9 154 165 128 568 557 555 988 
263: 14:50: 3 106 219 lli9 156 165 128 568 557 555 988 
263: 14:59: 3 107 218 l57 157 166 128 569 51>8 555 989 
263: 15: 0: 3 107 220 157 157 165 128 568 557 555 989 
263: 151 I: 2 107 218 156 158 165 120 560 557 055 909 
263115 I 21 2 107 220 150 150 165 120 560 557 555 988 
263: 15: 3: 2 107 219 157 HiU 166 128 568 557 555 986 
2f>3: 16: 4: 2 108 219 157 159 166 128 569 558 555 986 
263! 15: 5: 3 107 220 158 157 167 128 569 558 555 985 
263: 15: 6: 3 107 221 158 158 166 128 569 558 555 983 
263:151 7: 3 107 218 la7 157 165 128 568 557 555 902 
263:151 8: 3 106 219 150 156 165 120 560 057 555 980 
2631 n;: 91 3 106 218 um 157 165 128 568 557 555 979 
263 : 15 : 10 : 2 107 220 159 157 166 128 568 557 555 979 
263 : I 5 : 1 1 : 3 106 218 158 157 165 128 567 557 555 977 
263: 15: 12: 3 106 220 157 157 165 127 568 557 554 976 

n263: 15113: 2 106 220 161 150 164 120 060 057 555 975 
00263!15:l41 2 106 219 109 158 165 128 568 557 554 974 0 263: 15: 15: 3 106 218 158 157 165 128 567 557 555 973 

263: I 5: I 6: 3 106 218 159 156 166 128 567 557 555 972 
263: 15: 17: 2 106 218 159 155 166 128 567 557 555 972 
263: 15: 181 3 107 217 161 154 165 120 567 507 554 971 
263: 15: l 'J 1 2 107 218 161 106 166 129 568 557 555 971 
263:15:20: 2 106 218 162 156 165 129 566 556 554 970 
263: 15:21: 2 106 220 163 158 165 129 568 557 555 971 
263 : I 5 : 22 : 2 107 220 162 156 165 129 567 557 555 970 
263: 15:231 3 106 218 158 U>5 166 129 566 556 504 969 
263115:24: 2 107 220 la9 156 166 129 567 r,5r, 554 970 
263:}5:25: 2 107 220 162 J 54 165 131 567 557 554 969 
263: 15126: 3 107 220 162 155 164, 130 567 557 554 970 
263:15:27: 2 107 217 160 154 H,5 128 566 556 554 970 
263:15:28: 2 107 219 161 154 165 129 566 557 554 970 
263: 15:29: 2 107 220 160 151> 166 129 566 557 554 971 
263: 15:30: 2 106 220 160 157 166 120 566 557 554 971 
263 1 1 5 : 3 1 1 2 106 220 161 155 166 129 066 557 054 971 
263:15:32: 2 107 220 162 156 167 130 567 557 555 971 
263: 15:33: 3 108 219 162 154, 166 129 566 557 554 971 
263: 15:34: 2 108 220 I 62 155 1 tit, 131 566 556 554 972 
263: 1 5: 35: 3 106 219 I 60 156 165 131 565 556 554 972 
263:15:36: 2 106 218 158 155 166 128 565 556 553 971 
263: 15: 37 : 3 107 217 159 UH 167 120 566 556 554 972 
263: 1:;:30: 3 106 219 159 156 166 129 566 556 553 972 
263:}5:39: 2 107 219 159 I 5(, H,6 130 565 556 554 972 
263: 15: 40: 2 107 220 l 58 156 166 129 566 556 553 972 
263: 15:4): 2 107 218 159 155 166 130 566 556 56:J 973 
263: 15:42: 2 106 219 159 154 166 129 566 556 554 972 
263115:43: 2 106 219 la9 156 165 128 566 556 554 973 



DAY 263 198+ DATA.7:00-17:88 

TIMR TE100 TE18I TE2I I TE231 TE286 TE387 TE281 TE282 TE283 TE291 
DAYIJill:MI :SE DEG F DEG J:i' DEG 1'' DEG 1'' DEG 1'' DEG 1" DEG 1" DEG f DEG F DEC F 

263: U:4+: 3 106 219 159 156 164 120 566 556 553 973 
263: 15:45: 3 106 218 159 156 165 128 566 556 553 974 
263:15:46: 2 106 218 159 156 165 120 066 506 553 975 
263 : 15 : 47 : 3 106 218 158 15+ 165 128 566 556 553 974 
263: 15:48: 2 106 217 158 154 165 120 566 506 553 975 
263: 15:+9: 3 106 217 161 156 165 128 566 556 553 974 
263:15:50: 3 107 217 160 154 166 120 566 aaa 553 975 
263 : 1 5: 51 : 2 107 219 161 Ui4 166 129 566 G56 51ia 975 
263:15:52: 2 107 218 164 154 165 131 566 556 553 975 
263 : I 5 : 53 : 3 107 218 162 15+ 166 130 566 556 553 975 
263 : l 5 : 54 : 2 107 217 161 152 166 129 566 555 553 970 
263: 15:55: 2 107 191 163 150 166 129 566 655 553 975 
263: ta:56: 3 107 217 161 150 166 128 566 555 553 975 
263: 15:57: 2 107 218 161 149 167 128 566 555 553 97:i 
263: 15:58: 3 107 216 160 148 167 129 566 556 553 976 
263: 15:59: 3 106 217 159 147 166 129 566 555 053 976 
263: 16: 0: 4 106 217 160 145 167 129 566 555 553 976 
263: 16: 1: 2 106 217 161 144 166 128 l'S66 556 554 977 
263: 16: 2: 3 106 217 I 61 142 166 129 566 555 553 976 
263: 16: 3: 3 106 217 161 141 166 128 566 555 553 976 
263: 16: 4: 3 106 216 159 139 166 120 566 aaa 553 976 
263:16: 5: 3 106 217 159 138 167 128 566 555 553 977 
263: 16: 6: 3 106 216 158 136 167 128 566 555 553 977 
263: 16: 7: 2 107 217 158 136 166 128 566 555 553 977 
263:16: 8: 2 106 217 160 135 166 128 566 555 553 977 

Q 263 : 1 6 : 9 : 3 106 217 162 133 167 128 566 555 5l>3 977 
~ 263 : I 6 : 10 : 2 107 217 162 132 168 128 566 555 553 977 

263 : 1 6 : 1 1 : 3 107 217 161 131 166 128 566 555 553 977 
263 : 16 : 12 : 3 107 217 160 130 166 127 566 555 553 977 
263 : I 6: 13 : 2 107 218 160 130 165 128 571 602 l"53 97+ 
263 : 16 : 14 : 2 107 217 I 61 129 166 129 566 590 553 975 
263 : 1 6 : I 5 : 2 107 217 160 128 166 128 567 584 554 973 
263: I 6: 16: 3 108 217 158 128 167 128 569 578 554 974 
263: I 6: 17: 3 107 215 156 126 167 120 569 572 554 973 
263 : 16 : 18: 3 107 216 159 125 165 128 568 569 554 973 
263: 16! 19: 3 107 216 162 125 166 128 569 566 554 973 
263 : 1 6 : 20 : 2 106 220 lfil 124 162 126 569 575 555 973 
263: 16:21: 3 106 228 162 124 159 128 570 576 556 973 
263 : 1 6 : 22 : 2 106 232 168 123 157 128 571 572 556 973 
263 : 1 6 : 23 : 2 107 241 169 122 156 128 570 574 556 973 
263: 16:24: 3 107 246 169 122 154 128 570 570 556 973 
263:16:25: 2 107 248 170 121 I 55 128 570 567 555 973 
263:16:26: 3 107 251 169 121 156 127 570 565 556 973 
263: 16:27: 3 107 255 168 121 154 127 570 563 aaa 973 
263 : 16 : 28: 2 106 264 166 120 154 126 570 562 555 973 
263: 16:29: 3 107 267 166 )20 )54 126 570 561 555 973 
263:16:30: 3 106 273 164 119 153 125 570 560 555 973 
263: I 6: 31 : 2 106 276 161 118 153 125 570 560 555 972 
263:16=32: 3 107 285 161 118 152 126 570 560 555 973 
263: 16:33: 3 107 286 159 118 151 127 571 050 aaa 973 
263: 16:34: 4 rn7 290 159 117 152 126 570 558 555 972 
263:16:35: 2 106 294 158 lJH 152 125 571 558 555 972 
263: )6:36: 2 106 299 158 117 153 125 570 558 555 972 
263: 1 6: 37: 3 106 299 158 117 153 125 571 558 a55 973 
263: )fi:38: 2 107 301 157 117 154 125 571 558 555 972 
263: 16:39: 2 106 304 158 117 154 125 571 55U {i55 972 



I' 

DAY 263 1984 DATA.7:00-17:88 

TIME TE292 TE293 PT3R2 PT383 PT384 PT386 LT311 I FT3j j FT321 IT381 
DAY:BR:l'U :SE DEG F DEG F PSI PSI PSI PSIO .01 INCH Ht LIVHR 100LIVHR LB/HR 

263: 12: 0: 4 859 852 64 1032 41 0 -5 CH2 451 0 
263: 1.2: 1: 3 858 852 66 1035 41 0 -24 455 442 0 
263: 12: 2: 4 858 852 69 1029 41 0 0 527 460 0 
26:J: 12: 3: 3 858 851 67 1024 41 0 I 484 435 0 
263: 12: 4: 3 857 851 65 1029 41 0 -15 401 449 0 
263: 12: 5: 3 857 851 63 1034 41 0 -9 486 458 0 
263: 12: 6: 3 857 851 65 1026 41 0 -15 474 440 0 
263: 12: 7: 3 856 850 64 1028 41 0 -10 490 459 0 
263: 12: 8: 3 856 850 65 1034 41 0 1 505 445 0 
263: 12: 9: 3 857 851 67 1029 41 0 0 500 446 0 
263: 12: 10: 3 057 051 65 1026 40 0 7 510 454 0 
26:J: 12: 11 : 4 856 850 64 10l8 41 0 7 545 449 0 
26:J: 12: 12: 3 856 851 64 1033 40 0 58 552 462 0 
263 : 12 : 13 : 3 856 850 64 1028 41 0 I 516 448 0 
263: 12: 14: 3 857 850 64 1020 41 0 17 479 445 0 
263: 12: 15: 3 858 850 63 1022 41 0 -13 461 454 0 
263: 12: 16: 3 858 851 64 1024 41 0 7 504 442 0 
263: 12: 17: 3 859 851 68 1024 41 0 22 537 460 0 
263: 12: 18: 3 860 851 77 1020 41 0 12 496 444 0 
263: 12: 19: 3 860 852 75 1020 41 0 -4 490 446 0 
263: 12:20: 3 861 052 53 1062 32 0 -34 005 734 0 
263 : 12 : 21 : 3 062 05:J 50 1159 25 0 12 672 722 0 
263 : 12 : 22 : 3 063 054 57 lta0 26 0 22 656 578 0 
263: 1 2 : 23 : 3 065 855 as 1128 28 0 0 678 600 0 
263: 12:24: 3 866 856 57 1128 28 0 -10 676 607 0 

Q 263: I 2: 25: 3 867 857 48 1137 25 0 -15 750 683 0 
~ 263: 12: 26: 3 868 858 50 1130 23 0 1 799 695 0 

263 : 12 : 27 : 3 869 859 l>I 1126 22 0 17 762 665 0 
263 : 12 : 28: 3 870 859 51 1132 22 0 12 795 674 0 
263: 12 :29: 4 871 861 52 1133 21 0 23 799 684 0 
263 : 12 : 30 : 3 871 861 54 1137 21 0 1 772 657 0 
263: 12:31: 3 872 862 52 1128 21 0 -10 776 664 0 
263:12:32: 3 873 863 52 1136 21 0 -10 701 662 0 
263 : I 2 : 33 : 3 874 864 54 1134 22 0 -15 754 62a 0 
263:12:34: 3 876 065 52 1130 23 0 -5 766 663 0 
263:12:35: 3 877 866 60 1122 25 0 0 670 571 0 
263: 12 :36: 3 878 867 59 1124 20 0 17 672 587 0 
263: 12:37: 3 878 067 60 1124 29 0 -15 636 G57 0 
263: 12:30: 4 079 869 60 1121 31 0 22 650 547 0 
263:12:39: 3 Out 870 69 1119 32 0 17 647 555 0 
263 : 12 : 40 : 3 083 871 63 1126 32 0 -15 623 537 0 
263 : 12 : 41 : 3 884 872 65 l 120 :12 0 11 660 554 0 
263: 12:42: 3 885 874 62 1122 33 0 -10 660 554 0 
263: 12:43: 3 886 874 59 1126 32 0 -10 647 563 0 
263 : 1 2 : 44 : 3 888 876 59 1124 32 0 17 668 575 0 
263:12:45: 3 889 877 63 1121 32 0 -10 664 540 0 
263: 12:46: 3 890 878 63 1128 32 0 -14 6:14 547 0 
263: 12:47: 3 892 880 63 1126 32 0 7 650 554 0 
263: 12:48: 3 893 861 50 1126 32 0 -5 726 602 0 
263:12:49: 3 094 002 55 1134 20 0 7 768 635 0 
263 : 12 : 50 : 2 0')5 003 56 11:J4 27 0 -10 803 640 0 
263 : 12 : 51 : 3 097 005 57 1140 26 0 7 787 6:'12 0 
263 : 12 : 52 : 3 090 um; 60 1134 26 0 -15 7(,0 605 0 
263 : 12 : 53 : 3 898 HH7 59 1128 27 0 1 727 594 0 
26:J : 12 : 54 : 3 899 888 62 1120 29 0 1 t,72 546 0 
263: 12:55: 3 901 889 60 1126 30 0 -15 664 565 0 



DAY 263 1984 DATA.7:00-17:00 

TIME TE292 TE293 PT382 PT383 PT3R4 PT386 LT311 IT311 FT321 FT381 
DAY:HR:MI :SE DEG F DEG F PSI PSI PSI PSIO .01 INCH 10 Lil/HR 100UVDR Lll/illl 

263: 12:56: 3 902 890 61 1124 31 0 12 662 547 0 
263:12:57: 3 903 891 59 1128 31 0 -15 705 596 0 
263: 12: 58: 3 904 892 60 1134 29 0 -19 741 606 0 
263: 12:59: 3 1104 893 49 1102 29 0 119 1010 70H 0 
263: 13: 0: 3 905 894 49 1106 24 0 17 1026 730 0 
263: 13: 1: 2 906 895 49 . 1072 19 0 7 1079 720 0 
263: 13: 2: 3 905 894 50 1046 17 0 1 1100 681 0 
263: 13: a: 3 906 895 49 1028 16 0 -Hi 1061 724 0 
263: 13: 4: 3 906 895 49 1016 15 0 -5 1053 728 0 
263: 13: 5: 3 906 895 52 1026 14 0 -10 1043 725 0 
263: 13: 6: 3 907 896 50 1111 14 0 -10 854 729 0 
263: 13: 7: 3 907 897 51 1182 13 0 -5 834 715 0 
263: 13: a: 3 908 898 56 1134 17 0 1 840 672 0 
263: 13: 9: 3 908 898 51 1144 17 0 l 097 696 0 
263 : 13 : 10 : 3 909 898 59 1130 19 0 1 040 650 0 
263: 13: 11 : 3 909 898 65 1140 20 0 0 OU3 674 0 
263: 13: 12: 3 909 090 57 1143 20 0 -5 926 692 0 
263: 13: 13: 3 909 099 55 1143 10 0 -15 932 705 0 
263: 13: 14: 4 910 099 62 1141 17 0 -5 938 725 0 
263 : 13 : 1 6 : 3 911 900 61 1141 17 0 0 938 719 0 
263: 13: 16: 3 911 901 50 1143 16 0 0 949 724 0 
263: 13; 17: 3 910 900 51 1147 16 0 -10 938 717 0 
263: 13: 18: 3 909 900 52 1140 15 0 1 930 693 0 
263 : I 3 : I 9 : 3 909 900 !>0 1141 Hi 0 -5 940 709 0 
263 : 13 : 20 : 3 909 899 59 1141 15 0 0 940 713 0 

n 263 : 13 : 21 : 3 909 899 57 1143 16 0 -10 945 717 0 
oo 263 : 13 : 22 : 3 909 899 52 1143 16 0 -15 942 720 0 
w 263 : 13 : 23 : 3 909 899 50 1141 15 0 -10 942 719 0 

263 : 13 : 24 : 3 910 901 51 1143 15 0 -10 936 700 0 
263: 13:25: 4 911 901 52 1140 16 0 -3 936 700 0 
263: 13:26: 4 912 902 53 1142 16 0 7 935 705 0 
263 : 13 : 27 : 4 913 903 52 1143 16 0 0 932 705 0 
263: 13:2U: 3 914 904 49 1140 15 0 -5 956 721 0 
263: 13:29: 4 914 904 51 1147 15 0 -10 969 730 0 
263: 13:30: 3 914 904 51 1147 15 0 0 963 719 0 
263:13:31: 4 915 905 52 1141 15 0 -5 954 724 0 
263: 13 :32: 3 915 905 61 1134 l 6 0 1 952 719 0 
263: 13:33: 2 915 906 53 1141 15 0 12· 980 732 0 
263: 13:34: 2 915 906 55 1146 15 0 I 940 704 0 
263:13:35: 3 917 906 57 1142 15 0 -5 993 734 0 
263: 13:3f,: 3 917 907 56 1157 15 0 0 946 723 0 
263: 13:37: 2 917 907 55 1136 16 0 -15 915 677 0 
263:13:38: 3 917 907 50 1126 10 0 -10 036 632 0 
263: 13:39: 3 917 908 62 1122 22 0 12 754 574 0 
263: 13:40: 2 910 90U 67 1122 25 0 17 815 660 0 
263: 13:41: 3 918 900 50 1122 22 0 l 1094 733 0 
263 : 13 : 42 : 3 919 909 49 1084 18 0 2 1060 731 0 
263 : 13 : 43 : 3 919 909 52 1107 17 0 -10 1001 737 0 
263 : I 3 : 44 : 3 919 910 56 1132 16 0 -5 997 734 0 
263: 13:45: 3 920 911 52 1134 14 0 -5 1003 746 0 
263: 13: 46: 3 920 911 51 1122 14 0 7 1004 739 0 
263: 13:47: 4 921 911 50 1124 13 0 -5 996 737 0 
263: 13:48: 3 922 912 50 1138 13 0 -15 909 736 0 
263: 13: 49: 2 922 912 49 1153 14 0 -5 977 720 0 
263: 13: 50: 2 923 913 50 1163 13 0 0 905 7:JO 0 
263: 13:51: 2 923 913 50 1167 12 0 -15 9U4 7:J3 0 



DAY 263 1984 DATA.7:00-17:00 

TIME TE292 TE293 PT382 PT383 PT384 PT386 LT311 FT311 FT321 FT301 
DAY:IIll::1'11 :SE DEG 1'' DEG 1'' PSI PSI PSI PSIO .011NCB 10 I.IVHR 1001.8/HR Lll/HR 

263:13:52: 3 924 915 54 1145 14 0 12 973 706 0 
263 : 1 3: 53 : 3 924 915 51 1143 14 0 -5 987 720 0 
263 : 13 : 54 : 3 925 916 51 1143 14 0 1 1012 734 0 
263: 13:55: 2 925 916 50 1143 14 0 1 1014 741 0 
263 : 13 : 56 : 3 926 917 52 1137 I:J 0 -10 1049 745 0 
263: 13:57: 2 927 917 51 1126 13 0 I 1043 732 0 
263: 13:56: 3 927 917 50 1122 t3 0 1 103U 737 0 
263: 13:59: 3 927 916 50 1121 13 0 l 1049 739 0 
263: 14: 0: 3 927 918 50 1119 13 0 -9 1033 724 0 
263: 14: 1: 3 928 919 50 J119 12 0 7 1038 739 0 
263: 14: 2: 2 929 919 50 1111 12 0 0 1065 739 0 
263: 14: 3: 2 92U 919 50 1107 13 0 -3 1065 737 0 
263: 14: 4: 2 929 919 49 1104 13 0 -5 1073 745 0 
263: 14: 5: 3 929 920 50 1100 13 0 0 10(,1 734 0 
263: 14: 6: 3 929 920 50 1104 12 0 7 1061 739 0 
263: 14: 7: 3 929 920 50 1103 12 0 I 1073 739 0 
263: 14: R: 3 930 920 51 1107 12 0 -5 1069 737 0 
263:14: 9: 3 930 921 51 1103 12 0 -5 1067 730 0 
263: 14: 10: 2 930 921 63 1100 13 0 0 1065 737 0 
263: 14: 11 : 3 931 922 56 1100 12 0 -10 1065 734 0 
263 : 14 : 12 : 3 931 922 52 1102 .12 0 -10 1073 738 0 
263 : 14: 13 : 3 931 923 51 1104 13 0 0 1061 727 0 
263 : 14 : 14: 2 932 923 52 1107 13 0 -5 1073 739 0 
263 : 14 : 1 5 : 3 932 923 55 1107 13 0 -5 1069 739 0 
263 : l 4 : 16 : 2 932 924 :;2 1109 13 0 -5 t07R 743 0 

(")263: 14: 17: 3 933 924 51 1109 13 0 -5 1071 736 0 
~ 263 : 14 : 18: 3 933 924 51 I 1 1 1 13 0 7 1063 743 0 

263 : 1 4 : 1 9 : 3 934 925 52 1111 13 0 -4 1078 745 0 
263 : I 4 : 20 : 4 934 925 52 1111 13 0 -10 1078 745 0 
263 : 14 : 21 : 3 934 925 51 1111 13 0 -5 1075 748 0 
263: 14 : 22 : 2 933 925 51 1115 12 0 -.10 1002 757 0 
263: 14:23: 3 934 925 51 1115 13 0 0 1059 736 0 
263: 14:24: 2 934 925 51 1119 13 0 1 1067 747 0 
263:14:26: 2 934 926 56 1119 13 0 -5 1055 750 0 
263: 14:26: 2 934 926 54 1121 13 0 -:; 1067 756 0 
263 : I 4 : 27 : 3 935 926 50 1121 13 0 1 1066 753 0 
263: 14:20: 3 935 927 56 1121 13 0 -5 1073 753 0 
263: 14 :29: 3 935 927 53 1121 13 0 -5 1075 762 0 
263 : I 4 : 30 : 3 935 927 53 1 I 19 13 0 -5 1063 743 0 
263 : 1 4 : 3 t : 2 936 92R 52 I 1 I 5 12 0 1 1071 749 0 
263 : 1 4 : 32 : 2 936 928 54 1117 13 0 1 1067 747 0 
263 : I 4 : 33 : 3 935 928 57 1117 13 0 -5 1071 751 0 
263 : I 4 : 34 : 3 936 928 58 1117 13 0 -10 1082 753 0 
263: 14:35: 2 936 929 60 1117 13 0 -10 1067 753 0 
263:14:36: 3 936 928 55 1122 13 0 -5 1069 755 0 
263: 14:37: 2 936 929 52 1107 13 0 -5 1106 755 0 
263 : 14 : 38: 2 937 929 52 1095 13 0 -5 1116 751 0 
263: 14:39: 3 936 929 52 1091 13 0 0 l 106 7r,r, 0 
263: 14:40: a 937 929 a2 1090 13 0 -5 1111 754 0 
263 : 14 : 41 : 2 937 929 52 1088 13 0 0 1113 753 0 
263 : 14 : 42 : 2 937 930 il2 1086 13 0 -5 1166 75(, 0 
263: 14: 43: 3 937 9:J0 52 1086 12 0 -5 11 I 1 757 0 
263: 14:44: 3 9~17 930 53 1086 13 0 0 1 I 1 1 753 0 
263:14:4:;: 4 938 930 53 1091 13 0 -4 1 l I 6 752 0 
263 : 14 : 46 : 3 938 931 52 1091 13 0 0 1114 756 0 
263:)4:47: 3 93R 931 52 1091 12 0 -5 tl 18 747 0 



DAY 263 1984 DATA.7:00-17:00 

TIMR TF..292 TF..293 PT382 PT383 PT384 PT386 LTSl 1 FT31 l F1'321 Fl'381 
DAY:HR:KI:SE DEG F DEG t' PSI PSI PSI PSIO .01INCH 10 LB/HR 100LB/HR LB/HR 

263 : 14 : 48: 3 939 931 52 1091 13 0 -5 1104 762 0 
263: 14:49: 2 939 931 52 1093 13 0 0 1116 743 0 
263: 14:50: 3 939 931 52 1095 13 0 7 1113 752 0 
263: 14: 51 : 3 940 932 52 1089 13 0 -5 1111 759 0 
263 : 14 : 52 : 2 940 933 53 1091 13 0 -5 1111 759 0 
263: 14:53: 3 940 933 55 1093 12 0 0 1099 760 0 
263: 14:54: 2 941 933 54 1095 13 0 0 1102 757 0 
263: 14: :rn: 3 940 932 53 1095 13 0 0 1106 756 0 
263: 14: 56: 3 940 933 54 1100 13 0 -10 1096 766 0 
263: 14:57: 2 940 933 55 1095 13 0 1 1111 75:i 0 
263 : 14 : 58 : 3 940 933 53 109 I 13 0 0 1113 761 0 
263: 14:59: 3 941 934 54 10U6 13 0 0 1132 764 0 
263: 15: 0: 3 941 934 :i7 1079 13 0 -10 1131 765 0 
263: 15: I: 2 939 933 63 1068 13 0 -5 J 141 765 0 
263: rn: 2: 2 937 931 62 1062 14 0 -5 I 139 765 0 
263: I 5: 3: 2 937 931 60 1057 13 0 0 1132 761 0 
263: l 5: 4: 2 937 930 58 1047 13 0 -10 1131 761 0 
263: 15: 5: 3 936 930 53 1044 13 0 1 1137 759 0 
263: I 5: 6: 3 936 929 53 1042 13 0 7 1141 759 0 
263:}5: 7: 3 935 927 52 1038 13 0 -5 1129 759 0 
263: 15: 8: 3 933 926 51 1038 13 0 0 1124 756 0 
263: 15: 9: 3 932 925 51 103U 12 0 I 1121 755 0 
263: 15: 10: 2 931 925 51 1038 13 0 -5 1122 757 0 
263 : I 5 : 11 : 3 931 924 51 1045 13 0 -5 1116 759 0 
263 : I 5 : 12: 3 930 923 51 1044 13 0 l 1110 740 0 

Q 263 : t 5 : I 3 : 2 930 923 57 1046 13 0 1 1119 75 l 0 
~ 263 : I 5: I 4 : 2 929 922 52 1045 13 0 -5 1100 745 0 

263: 15: 15: 3 929 922 51 1044 12 0 -10 1118 752 0 
263 : 1 5 : 16 : 3 927 921 51 1045 13 0 -5 ll10 753 0 
263: 15: 17 : 2 927 921 52 1047 13 0 -5 1108 765 0 
263:15:10: 3 927 921 64 1044 12 0 1 1104 760 0 
263: 15: 19: 2 928 921 57 1047 13 0 -5 1108 756 0 
263:15:20: 2 927 920 56 1047 13 0 0 1106 755 0 
263 : 1 5 : 21 : 2 929 921 52 1044 13 0 -5 1102 753 0 
263:15:22: 2 929 921 52 1047 12 0 0 1099 757 0 
263:15:23: 3 929 921 51 1053 13 0 1 1096 757 0 
263: 15:24: 2 929 922 52 1053 13 0 -5 1102 760 0 
263: 15:25: 2 929 921 54 1057 13 0 -5 1096 746 0 
263: 15:26: 3 929 922 53 1057 13 0 -5 1106 757 0 
263: 15:21: 2 929 922 54 1055 13 0 -5 1106 747 0 
263:15:28: 2 930 923 52 1055 13 0 -10 1100 755 0 
263:15:29: 2 930 922 51 1055 12 0 -10 1116 756 0 
263:15:30: 2 929 922 50 1051 13 0 -10 1129 757 0 
263 : 1 5 : 3 1 : 2 930 923 51 1053 13 0 -ti 1124 759 0 
263: 15:32: 2 930 923 53 1053 12 0 0 1110 7:i5 0 
263: 15:33: 3 930 923 64 1057 13 0 -I> 1104 762 0 
263: 15:34: 2 930 923 58 1062 13 0 -5 1098 760 0 
263:15:35: 3 930 923 54 1066 13 0 -5 1079 750 0 
263:15:36: 2 929 923 52 l lH2 13 0 -10 1014 751 0 
263: 1 a: 37 : 3 930 923 51 1147 12 0 0 987 749 0 
263:15:38: 3 930 923 60 11fl4 13 0 0 965 742 0 
263:15:39: 2 930 923 63 1142 16 0 -10 920 687 0 
263:15:40: 2 930 923 59 1139 18 0 1 885 667 0 
263: 15:41: 2 930 924 fj2 1138 21 0 1 862 655 0 
263 : I 5 : 42 : 2 930 923 74 1121 28 0 57 531 380 0 
263: I 5: 43: 2 930 924 73 1109 36 0 1 502 39U 0 



DAY 263 1984 DATA.7:00-17:ee 

TIMF. TF_.292 TF..293 PT382 PT383 PT384 PT386 LT3ll rrat t FT321 FT381 
DAY:HR::tll :SE DEG F DEG F PSI PSI PSI PSIO .81 INCB 10 LIVHR l80LIVHR LIVHR 

.263: 15:44: 3 931 924 73 1111 40 0 -5 479 386 0 
263: 15;45; 3 931 925 79 1109 46 0 -30 439 314 0 
263: 15:46: 2 931 925 75 1100 40 0 22 390 303 0 
263 : la : 47 : 3 931 925 75 1095 48 0 17 400 307 0 
263: 15:48: 2 932 926 75 1095 49 0 -5 373 300 0 
263: 1 5: 49: 3 931 926 75 1100 50 0 -u 377 304 0 
263: 15:50: 3 933 926 75 1095 50 0 7 410 304 0 
263:15:51: 2 933 927 26 1074 45 0 .12 226 134 0 
263: 15:52: 2 933 927 25 1062 38 0 1 79 118 0 
263 : I 5 : 53 : 3 934 928 26 1086 34 0 -5 25 126 0 
263: 15:54: 2 934 928 26 1086 31 0 -14 113 118 0 
263:15:55: 2 934 929 24 1097 26 0 7 230 165 0 
263: I 5: 56: 3 934 929 23 1090 23 0 -19 287 266 0 
263:15:57: 2 935 929 23 1084 20 0 -15 221 286 0 
263: 15: 58: 3 935 930 19 1078 18 0 -5 154 269 0 
263:15:59: 3 936 931 18 1072 16 0 -30 132 271 0 
263: 16: 0: 4 936 931 14 1066 14 0 1 74 228 0 
263: I 6: 1: 2 937 931 13 1045 13 0 57 25 209 0 
263:16: 2: 3 937 931 10 1028 11 0 100 1 173 0 
263: 16: 3: 3 937 932 9 1011 10 0 139 1 166 0 
263 : I 6 : 4 : 3 938 933 8 995 9 0 159 I 166 0 
263: 16: 5: 3 938 933 7 984 8 0 212 1 168 0 
263: 16: 6: 3 939 934 7 1011 7 0 253 1 167 0 
263: 16: 7: 2 940 934 8 1042 7 0 186 1 161 0 
263:16: o: 2 940 935 7 1055 6 0 164 I 170 0 

n 263 : 1 6 : 9 : 3 940 935 6 1067 6 0 145 1 170 0 
~ 263 : 1 6 : 10 : 2 941 936 6 1076 5 0 119 1 171 0 

263 : 1 6 : 1 I : 3 941 936 6 1078 5 0 89 l 170 0 
263: 16: 12: 3 940 935 5 1078 5 0 41 l 163 0 
263: I 6: 13: 2 938 933 5 1076 4 0 -5 1 172 0 
263: 16: 14: 2 936 930 4 1074 4 0 -56 1 168 0 
263: 16: 1 5: 2 936 929 4 1074 4 0 63 1 170 0 
263: 16: 16: 3 936 929 4 1070 3 0 27 I 167 0 
263: 16: 17: 3 935 927 a 1047 4 0 154 1 162 0 
263 : 1 6 : I 8: 3 934 926 4 1007 3 0 236 1 173 0 
263 : I 6 : 1 9 : 3 935 927 3 974 4 0 175 1 131 0 
263:16:20: 2 935 926 3 930 3 0 154 l 54 0 
263 : I 6 : 21 : 3 935 926 2 897 3 0 303 1 30 0 
263: 16:22: 2 935 927 l 865 2 0 498 1 40 0 
263:16:23: 2 935 927 1 845 2 0 676 1 26 0 
263:t6:24: 3 935 926 1 855 2 0 903 1 36 0 
263:16:25: 2 936 927 1 073 1 0 1148 1 36 0 
263:16:26: 3 936 927 1 054 2 0 754 1 36 0 
263: 16:27: 3 936 927 1 076 I 0 830 1 30 0 
263 : I 6 : 28: 2 936 927 1 051 2 0 759 I 40 0 
263: 16:29: 3 937 929 1 928 I 0 1368 I 36 0 
263 : 1 6 : 30 : a 936 927 1 965 I 0 1809 I 52 0 
263 : I 6 : 3 I : 2 936 927 2 957 I 0 1951 1 55 0 
263 : I 6 : 32 : 3 936 927 2 9~i4 0 0 1973 1 36 0 
263 : 1 6 : 33 : a 936 928 2 917 0 0 1989 1 3(1 0 
263:16:34: 4 9:16 927 1 899 0 0 1992 I 40 0 
263: 16: 35: 2 937 928 I 884 0 0 2002 1 40 0 
263:16:36: 2 937 928 1 871 0 0 2002 1 52 0 
263:16:37: 3 937 929 1 861 1 0 2007 1 40 0 
263 : I 6 : 38: 2 937 929 I 845 0 0 2013 1 34 0 
263:16:39: 2 937 929 0 838 1 0 2013 t 34 0 



DAY 263 1904 DATA.7:00-17:89 

TIME FT382 FT411 TE301 TE331 TE332 TE382 TE303 TE3U4 TE386 TE388 
DAY:HR:MI :SE 10 LB/HR 10 LB/BR DEC F DEC F DEC F DEG F DEB F DEG F DEG F DEC F 

263: 12: 0: 4 372 534 ROI RR4 R74 900 549 552 532 542 
263:12: 1: 3 395 587 803 884 874 900 549 551 526 542 
263: 12: 2: 4 389 548 803 RR4 872 900 549 551 517 543 
263: 12: 3: 3 387 445 800 884 873 900 549 551 508 544 
263 : 12 : 4 : 3 374 505 UOI RR5 874 900 549 549 502 542 
263:12: 5: 3 399 503 000 085 874 900 549 549 503 541 
263: 12: 6: 3 389 489 801 884 874 899 548 551 507 541 
263: I 2: 7: 3 376 482 803 885 874 899 548 551 514 541 
263: 12: a: 3 391 520 803 884 874 900 549 551 519 541 
263: 12: 9: S 399 503 801 084 074 900 549 :'.>51 al9 541 
263 : 12 : 10 : 3 300 495 001 084 074 900 549 551 517 54\ 
263 : 12 : 11 : 4 378 493 801 884 874 900 548 551 514 542 
263: 12: 12: 3 403 347 806 885 874 900 551 551 511 542 
263: \2: 13: 3 391 564 803 884 874 900 549 551 509 542 
263 : 12 : 14 : 3 393 419 801 882 872 897 548 551 5JI 542 
263 : 12 : 15 : 3 401 475 800 801 072 097 547 551 512 a41 
263 : 12 : 16 : 3 395 437 003 882 872 898 549 551 514 542 
263 : 12 : 1 7 : 3 399 425 800 882 872 898 54R 551 515 541 
263:12:18: 3 397 464 001 804 073 900 549 051 516 541 
263 : 12 : I 9 : 3 395 497 003 886 073 901 549 aat 515 542 
263 : 12 : 20 : 3 405 1058 Bil 884 877 904 554 55l'i 514 542 
263 : 12 : 21 : 3 409 660 821 R89 881 908 564 558 514 544 
263 : 12 : 22: 3 387 505 80t; 888 879 909 561 562 514 544 
263: 12:23: 3 404 749 811 891 882 911 561 562 515 547 
263: 12:24: 3 397 757 811 093 004 912 560 562 515 548 

n263: 12:25: 3 401 792 021 094 OU6 915 561 561 r,10 548 
cxi 263: 12: 26: 3 397 814 815 894 88R 916 561 563 509 548 
-..1 263 : 1 2 : 27 : 3 378 618 814 896 888 918 561 563 517 548 

263: 12:28: 3 401 796 818 897 889 918 561 563 522 550 
263 : 12 : 29 : 4 393 705 818 897 091 919 562 565 520 a50 
263 : 12 : 30 : 3 4')9 775 020 U99 893 921 562 564 514 551 
263 : 12 : 31 : 3 370 877 815 900 R93 922 561 563 509 548 
263: 12:32: 3 397 884 821 902 894 922 562 563 511 551 
263: 12 :33: 3 409 861 821 902 894 924 561 563 515 548 
263:12:34: 3 405 802 821 903 896 924 561 563 518 540 
263: 12:35: 3 403 681 017 903 093 925 560 563 520 5r,0 
263: 12:36: 3 395 507 Otu 900 U94 927 560 563 520 550 
263 : 12 : 37 : 3 393 753 024 906 896 927 560 563 519 550 
263 : 12 : 38: 4 403 587 820 908 897 928 560 561 517 550 
263: 12:39: 3 389 644 818 910 900 930 560 561 516 551 
263: 12:40: 3 409 679 824 911 900 932 561 562 516 551 
263 : 12 : 4 I : 3 397 609 021 911 903 933 560 561 518 548 
263: 12:42: 3 382 749 024 913 902 935 560 561 520 550 
263 : 12 : 43 : 3 389 689 R23 914 905 935 560 561 520 550 
263: 12:44: 3 380 587 824 916 907 936 560 561 518 551 
263: 12:45: 3 401 738 824 916 907 938 560 562 515 550 
263: 12:46: 3 401 704 826 918 910 940 560 562 513 552 
263: 12:47: 3 395 616 827 919 910 940 560 S62 514 550 
263 : 12 : 48: 3 405 709 027 920 911 941 560 561 516 550 
263: 12:49: 3 395 650 029 920 912 944 561 563 5IR 550 
263 : 12 : 50 : 2 399 R61 832 922 914 944 562 563 518 550 
263 : I 2 : 51 : 3 395 720 832 922 916 946 561 563 518 550 
263: 12:52: 3 380 828 831 923 916 946 561 563 517 550 
263: 12:53: 3 395 765 029 923 916 947 561 563 514 550 
263: 12:54: 3 399 644 U29 925 917 947 560 561 510 550 
263: 12:55; 3 384 728 R:!4 928 917 949 5f,0 af,I 510 550 



DAY 263 1984 DATA.7:00-17:00 

TIME n'382 n'411 TE301 TE33l TF.332 TE.'182 TFn'l83 TF.384 TE386 TE388 
DAY:HR:MT :SE 10 LB/BR 19 LB/BR DEG F DEG F DEG F DEG F DEB F DEG F DEG .t' DEC I•' 

263: 12: 56: 3 387 618 838 928 917 950 560 561 513 548 
263: 12:57: a 403 691 837 928 920 950 561 562 517 548 
263: 12:58: 3 387 867 837 928 922 952 561 563 522 551 
263 : 12 : 59 : 3 411 590 836 926 9•>·> -- 9r;2 558 563 525 550 
263: 13: 0: 3 391 1019 834 926 922 953 558 563 524 550 
263: 13: t: 2 399 1110 832 925 920 953 554 563 510 550 
263: 13: 2: 3 413 1128 832 925 920 953 552 MU al0 549 
263: 13: 3: 3 393 1170 032 925 920 952 549 555 504 545 
263: ta: 4: 3 415 016 034 925 920 953 547 554 502 542 
263 : 13 : 5 : 3 403 1105 837 926 920 952 548 554 505 541 
263: 13: 6: 3 415 789 849 931 923 953 556 555 509 539 
263: 13: 7: 3 413 834 849 931 922 953 566 561 513 541 
263: 13: 8: 3 417 709 838 928 922 953 562 564 516 545 
263: 13: 9: 3 394 904 836 928 923 953 563 565 520 547 
263: 13: 10: 3 393 777 838 928 920 953 562 565 529 550 
263:13:tl: 3 417 884 837 930 922 953 562 566 539 550 
263:13:12: 3 404 876 836 928 922 955 562 566 538 552 
263: 13: 13: 3 409 1044 836 928 922 955 562 566 524 553 
263 : 13 : 14 : 4 411 952 041 930 923 955 562 565 510 553 
263 : 13 : 1 5 : 3 391 964 838 930 923 957 563 565 506 550 
263 : 13 : l 6: 3 389 900 843 931 924 957 563 565 509 5:i0 
263 : 1 3 : 17 : 3 415 982 843 931 924 958 563 564 516 548 
263 : 13 : 18: 3 399 919 838 931 925 957 563 566 521 550 
263 : 13 : 1 9 : 3 391 919 837 930 925 954 562 566 523 548 
263: 13:20: 3 409 847 041 928 923 955 562 566 522 550 

c;->263:13:21: 3 399 929 840 928 923 955 562 566 520 550 
~ 263: 13: 22: 3 415 955 841 928 923 955 562 566 518 550 

263: 13:23: 3 413 964 838 
, 

928 923 955 562 566 517 551 
263 : 13 : 24 : 3 415 986 838 930 923 955 562 566 517 550 
263: 13:25: 4 401 919 030 930 923 955 562 566 518 550 
263l 13:26: 4 403 908 838 930 923 957 562 566 519 552 
263 : 13 : 27 : 4 405 828 841 931 923 957 562 566 519 550 
263:13:28: 3 411 915 838 931 925 958 562 566 520 550 
263: 13:29: 4 405 1029 840 931 924 958 563 566 520 551 
263:13:30: 3 403 1017 841 933 925 950 563 566 519 551 
263: 13:31: 4 417 875 040 933 926 960 562 666 519 550 
263: 13:32: 3 391 059 836 933 926 959 562 566 519 548 
263: l 3: 33 : 2 391 847 841 933 926 960 562 566 518 552 
263: 13:34: 2 403 894 843 934 927 960 563 566 519 550 
263: 13:35: 3 411 1007 840 933 928 961 562 566 519 550 
263: 13:36: 3 389 974 841 934 920 961 564 566 520 551 
263: 13: 37: 2 391 972 830 934 928 961 562 566 519 550 
263 : 13 : 38 : 3 389 884 837 936 928 961 561 565 519 550 
263: 13:39: 3 415 697 837 937 926 961 561 563 518 550 
263: 13:40: 2 403 660 841 937 930 961 560 563 510 551 
263: 13: 41 : 3 401 978 842 935 930 962 661 565 519 550 
26:.J: 13:42: 3 401 974 037 933 928 963 556 565 523 550 
263: 13: 43: 3 409 908 843 935 930 9(,3 558 563 526 550 
263: 13: 44: 3 405 1027 843 936 930 964 561 564 525 548 
263: 13 :45: 3 417 960 847 936 930 962 561 565 509 li50 
263: 13:46: 3 407 088 045 937 ')31 964 561 56:.J 500 549 
263: 13 :47: 4 401 014 044 937 931 964 560 563 507 545 
263: )3:48: 3 387 1001 846 939 933 964 562 565 520 547 
263: 13:49: 2 415 962 848 939 933 965 564 566 a27 547 
263: 13:50: 2 411 910 044 939 933 965 565 567 527 551 
263: 13: 5 I : 2 401 906 1146 9a9 9:13 965 565 567 524 550 



DAY 263 1984 DATA.7:00-17:00 

TIME FT382 FT411 TE301 TE331 TE332 TE382 TE383 TE384 TE386 TE388 
DAY:ua:n1:sE 10 LlVBR 19 LB/HR DEG F DEG F DEG F DEG F DEB F DF..G F DEG F DEC F 

263: 13:52, 3 405 888 841 939 933 967 564 567 521 552 
263: 13:53: 3 387 974 844 939 933 967 563 566 519 553 
263: 13:54: 3 393 919 846 939 934 967 563 566 514) 550 
263: 13:55: 2 413 970 844 940 934 969 563 566 520 551 
263: 13:56: 3 415 1058 844 939 934 969 562 566 520 550 
263 : 13 : 57 : 2 387 988 043 939 934 969 561 566 519 551 
263: ta:5u: 3 387 943 844 940 934 969 560 566 518 550 
263: 13:59: 3 389 992 846 940 934 970 560 565 518 550 
263: 14: 0: 3 387 1059 844 942 936 970 560 565 517 550 
263: 14: 1: 3 413 862 846 942 935 970 560 565 517 540 
263: 14: 2: 2 399 1025 846 942 935 972 559 565 518 548 
263: 14: 3: 2 405 1026 U46 942 937 972 5li8 565 519 548 
263: 14: 4: 2 405 962 848 944 937 972 558 563 520 547 
263: 14: 5: 3 391 957 848 943 937 972 558 563 520 547 
263: 14: 6: 3 411 824 846 944 937 973 558 563 519 547 
263: 14: 7: 3 397 927 848 944 939 973 557 563 518 547 
263:(4: 8: 3 399 1091 847 945 939 973 558 563 518 548 
263: 14: 9: 3 382 1121 848 945 939 973 558 563 519 547 
263 : 14 : 10 : 2 405 1058 847 945 939 973 558 563 520 547 
263: 14: I I : 3 395 954 847 945 939 975 558 563 521 547 
263 : 14 : 12 : 3 41 I 1027 850 946 940 974 558 563 521 547 
263: 14: 13: 3 401 958 850 946 940 975 558 563 520 547 
263 : 14 : 14: 2 397 1019 847 946 940 976 558 563 520 548 
263: 14: 15: 3 413 1032 850 946 940 976 558 563 520 547 
263: 14: 16: 2 391 1050 847 946 940 976 559 565 520 548 

0263: 14: 17: 3 415 992 849 947 942 976 559 565 521 547 
~263:14:18: 3 411 946 849 947 942 976 559 565 521 540 

263 : 14 : 1 9 : 3 391 990 848 940 942 970 559 565 521 547 
263: 14:20: 4 389 1076 850 948 942 978 559 565 520 548 
263:t4:2I: 3 368 1070 849 948 943 978 559 565 520 548 
263: 14:22: 2 389 1017 850 948 943 978 559 565 520 547 
263:}4:23: 3 382 962 852 948 943 978 559 565 521 54U 
263:14:24: 2 307 905 850 940 943 978 560 565 521 548 
263: 14: 25: 2 389 1034 850 949 943 978 560 565 521 548 
263 : 14 : 26 : 2 389 1041 850 949 943 979 560 566 522 548 
263 : 14 : 27 : 3 393 1019 848 949 943 979 560 566 522 550 
263:}4,:28: 3 899 1029 849 949 943 979 560 566 521 540 
263:14:29: 3 424 1070 850 951 943 979 560 566 520 548 
263:14:30: 3 384 1031 846 951 945 981 560 566 l'i20 548 
263 : 1 4 : 31 : 2 387 964 846 951 945 981 560 566 520 550 
263:14:32: 2 366 1035 846 951 945 981 560 566 520 :'>48 
263 : 14 : 33 : 3 366 988 846 951 945 981 560 566 520 548 
263 : 14 : 34 : 3 370 1046 U52 951 945 981 560 565 520 548 
263: 14:35: 2 395 1027 850 951 945 981 560 566 520 548 
263: 14:36: 3 405 1070 844 952 946 981 561 566 520 550 
263 : 14 : 37 : 2 397 1091 847 951 945 983 559 566 521 548 
263: 14:38: 2 364 1031 844 951 946 903 557 565 521 548 
263: 14:39: 3 387 974 849 951 946 983 557 563 521 547 
263: 14:40: 3 380 941 84H 9r,2 947 983 557 563 520 548 
263: 14: 41 : 2 360 1146 847 952 946 983 556 563 518 548 
263 : 14 : 42 : 2 376 1173 849 952 948 985 557 563 517 547 
263: 14 :43: 3 362 1120 846 954 948 984 556 563 510 545 
263: 14: 44: 3 380 1068 052 954 948 904 556 563 519 545 
263: 14:45: 4 385 1149 U4U 954 948 9(14 557 563 520 544 
263: 14:46: 3 302 939 848 954 948 984 557 563 521 545 
263: 14: 47 : 3 378 970 850 954 IJ4R 984 557 563 522 544 



DAY 263 19U4 DATA.7:00-17:80 

TIME "382 Ff411 TE301 TE331 TE332 'fE382 TE383 TE384 TE3R6 TE.~88 
DAY:HR:Ml :SE 10 T.R/HR 10 LR/HR DEG F DEG F DEG F DEG F DEB F DEG F DEG F DEC F 

263: 14:48: 3 3fl8 890 847 954 948 984 IUJ7 563 522 545 
263: 14:49: 2 366 978 849 954 94U 9U6 557 563 521 545 
263: 14: 50: 3 395 982 848 q54 (}48 986 557 568 521 548 
263: 14:51: 3 399 1150 852 954 940 906 557 563 520 547 
263: 14:52: 2 384 933 846 954 947 986 557 563 520 545 
263: 14:5:J: 3 419 862 848 956 949 986 557 563 521 545 
263 : 14 : 54 : 2 399 958 844 956 949 986 557 563 521 545 
263: 14:55: 3 384 1013 850 956 949 986 557 563 521 545 
263:14:56: 3 454 1145 852 956 949 987 550 563 520 ,545 
263 : 14 : 57 : 2 433 1097 844 956 949 9U7 558 565 520 545 
263 : 14 : 50 : 3 430 992 847 956 949 987 557 563 520 547 
263: 14:59: 3 469 900 849 956 949 987 556 563 521 545 
263: 15: 0: 3 436 1138 847 956 949 987 555 563 521 547 
263: I 5: 1: 2 442 1050 847 956 951 987 554 563 521 545 
263:15: 2: 2 448 946 849 956 949 9U6 554 561 520 545 
263: u: 3: 2 411 J007 046 962 948 981 553 560 519 545 
263:15: 4: 2 380 931 846 949 945 979 553 560 518 544 
263: 15: 5: 3 364 1212 844 948 943 976 552 560 518 544 
263:15: 6: 3 378 988 846 946 941 975 552 558 510 542 
263:15: 7: 3 362 948 046 945 940 973 562 550 518 542 
263: 15: o: 3 366 10U9 U46 943 939 972 552 558 519 542 
263: 15: 9: 3 340 937 849 942 937 970 552 558 520 541 
263: 15: 10: 2 358 1197 846 942 937 969 552 558 520 542 
263 : 15 : 11 : 3 340 859 844 940 935 969 552 550 520 541 
263: 15: 12: 3 345 1166 040 940 934 967 552 558 521 539 

n 263: 15: 13: 2 331 1005 845 939 934 967 552 558 521 541 
co 263 : 1 5 : I+: 2 340 1019 R40 939 933 965 552 1:560 521 542 
0 263: 15: 15: 3 338 1091 841 937 933 965 552 550 522 541 

263: 1 5: 16: 3 346 1116 047 937 931 964 G52 558 r.22 542 
263: 15: 17: 2 328 1066 846 937 931 964 553 558 521 542 
263: 15: 18: 3 345 900 843 936 931 964 553 558 521 541 
263 : 1 5 : I 9 : 2 345 1145 843 937 931 965 553 558 520 542 
263 : I 5 : 20 : 2 360 834 843 937 931 964 553 558 520 542 
263:15:21: 2 364 1208 844 937 931 964 553 55U 520 541 
263: 15:22: 2 358 863 843 937 931 965 553 550 520 542 
263:15:23: 3 347 037 U44 937 931 965 553 560 520 541 
263: 15:24: 2 364 1212 843 939 933 967 553 560 520 541 
263: 15 :25: 2 347 859 R46 939 933 967 554 560 521 542 
263: t 5: 2f,: 3 333 1243 843 939 933 967 554 560 521 542 
263 : t 5 : 27 : 2 366 1103 843 939 933 967 554 560 521 541 
263: 15:20: 2 347 970 U43 939 933 967 553 560 521 541 
263: 15:29: 2 364 1292 846 939 934 969 553 560 521 542 
263: 15:30: 2 370 886 844 940 934 969 553 560 521 542 
263: I 5 : 3 I : 2 364 1232 844 940 934 969 563 560 520 542 
263:15:32: 2 347 933 846 940 934 969 553 560 520 542 
263 : 1 5 : 33 : 3 347 J197 047 940 934 969 554 560 520 542 
263: 15;34; 2 374 950 047 942 936 970 554 5(,0 520 542 
263: 15:35: 3 360 121 6 852 942 935 970 554 560 520 543 
263:15:36: 2 3t>0 1124 852 943 937 970 558 561 521 544 
263:}5:37: 3 364 933 850 943 937 970 563 565 522 543 
263: 15:38: 3 378 923 U53 945 930 970 567 567 52:l 547 
263: 15:39: 2 358 900 U43 942 937 970 563 569 524 548 
263:15:40: 2 362 821 H44 943 937 971 563 5(,7 528 550 
263:15:41: 2 350 873 846 945 937 972 563 567 532 550 
263 : I 5 : 42 : 2 352 405 834 946 934 970 561 565 532 551 
263 : 1 5 : 43 : 2 366 593 838 948 936 970 55') 563 530 552 



DAY 263 1984 DATA.7:00-17Ht0 

TIME "382 FT411 TE301 TE331 TE332 TE382 TE"J83 TE384 TE386 TEa88 
DAY:HR:Ml :SE 10 LB/HR 10 l.8/HR DEG F DEG F DEG F DEG F DEB F DEG F DEG F DEC F 

263:15:44: 3 342 562 844 951 935 970 560 362 526 552 
263:15:45: 3 358 616 837 951 924 970 559 560 521 551 
263: IG:46: 2 366 424 843 952 937 976 558 560 518 551 
263:15:47: 3 362 391 846 952 937 970 558 55U 515 54U 
263: 1a:4U: 2 352 409 846 952 939 970 557 558 515 551 
263:15:49: 3 344 474 046 952 940 970 558 558 520 548 
263 : 15 : 50 : 3 338 441 848 952 940 970 558 558 528 550 
263 : 15 : 51 : 2 368 329 832 948 939 969 555 560 532 551 
263 : 1 5 : 52 : 2 358 280 808 949 934 970 554 558 532 551 
263:15:53: 3 372 87 829 954 933 969 556 555 529 550 
263: 15:54: 2 565 0 846 952 933 95U 556 555 52U a50 
263 : 1 5 : 55 : 2 880 104 U52 900 924 841 558 555 525 552 
263 : 15 : 56 : 3 1600 471 812 oa1 892 765 557 557 522 550 
263 : I 5 : 57 : 2 lf>00 393 757 788 852 747 556 555 517 548 
263 : 15 : 58: 3 1600 243 740 76U U23 732 556 naa 510 548 
263: I 5: 59: 3 1600 269 725 754 800 730 555 555 506 550 
263: 16: 0: 4 1600 188 720 7:l8 782 697 555 554 503 548 
26:l: 16: 1: 2 1600 120 710 690 757 638 553 554 500 540 
263: 16: 2: 3 1600 77 600 670 736 617 551 552 499 547 
263:16: 3: 3 1600 .10 663 644 716 5U5 540 aal a00 a4a 
263: 16: 4: 3 1600 0 64U 630 696 584 546 549 501 545 
263: 16: 5: 3 1600 0 631 621 682 584 545 548 508 54+ 
263: 16: 6: 3 1600 0 625 624 677 582 546 546 511 542 
263 : 1 f, : 7 : 2 1600 0 623 630 604 581 553 546 504 545 
263: 16: o: 2 1600 0 617 631 602 501 554 546 502 54U 

(")263: 16: 9: 3 1600 0 612 630 677 502 556 549 501 552 
«>263: 16: 10: 2 1600 0 608 630 673 581 557 551 500 55.'3 
~ 263: 16: 11: 3 1600 0 603 621 6ti2 501 555 552 499 554 

263 : 1 6 : 12 : 3 1600 0 600 610 654 579 555 552 503 553 
263 : 1 6 : 1 3 : 2 1600 20 599 613 650 501 555 552 510 654 
263:16:14: 2 1600 421 596 610 644 581 655 554 518 555 
263: 16: 15: 2 1600 0 596 605 638 579 555 554 500 553 
263: 1 6: I 6: 3 1600 0 595 604 635 580 655 552 498 555 
263: 16: 17: 3 1600 0 593 598 627 576 554 554 496 553 
263: 16 : 18: 3 1600 0 507 586 613 578 547 552 495 64U 
263 : 1 6 : 1 9 : 3 1600 0 5U5 5U7 605 5711 544 a49 498 544 
263 : I 6 : 20 : 2 387 77 583 587 599 599 540 547 506 539 
263 : I 6 : 21 : 3 311 185 566 587 596 604 537 549 509 534 
263 : l 6 : 22 : 2 237 167 547 587 593 590 534 551 503 530 
263 : 1 6 : 2:1 : 2 :l 1 I 456 543 587 590 509 532 551 494 524 
263: 16:24: 3 321 173 553 586 509 593 531 549 506 :;22 
263: 16:25: 2 385 372 556 5U4 5U9 :;9:; a33 549 512 525 
263: 16:26: 3 3U2 1600 aa4 581 585 596 530 547 518 525 
263 : 16 : 27 : 3 380 1600 550 579 582 5')8 531 547 521 525 
263:16:28: 2 378 1600 544 578 578 596 530 546 463 513 
263:16:29: 3 389 339 543 579 570 595 537 546 424 4U3 
263:16:30: 3 376 262 536 579 576 596 543 546 416 499 
263 : I 6 : 31 : 2 376 0 527 578 573 595 a44 a46 415 005 
263:16:32: 3 377 0 522 576 a70 596 542 546 415 521 
263: I 6: 33: 3 374 0 525 573 567 595 539 546 414 522 
26:J : l 6 : 34 : 4 366 0 527 572 5fifi 596 537 546 413 524 
263:tf,:35: 2 368 0 527 570 563 596 535 546 411 022 
263:16:36: 2 360 0 528 669 561 596 533 546 410 522 
263: 16: 37: 3 362 0 528 a69 55U 696 a31 a46 409 522 
263: 16:au: 2 362 0 528 567 556 596 529 547 408 520 
263: 16: 39: 2 467 0 52H 5f>f, 554 600 527 548 407 521 



ADDENDUM D 
TEST CONDUCTOR'S DAILY LOG 



Daily Test Activity 
Monday 4/9/84. No testing; equipment repair 

SGS; relief valve, insolation valve were repaired 
Static trouble shooting of the EPGS. 

Tuesday, 4/10/84. No testing; equipment repair. 
- SGS; reinstalled relief valve, replaced 2nd isolation valve. 
- Static troubleshooting of the EPGS. 

Wednesday, 4/11/84. No testing; (Lawrence Pump rep on site) 
- Repaired CV-481 and reinstalled. 
- Repaired FCV-471 with fast acting plug. 
- Started reassembly of boost pump. 

Recalibrated LT-511 (hot well level) 

Thursday, 4/12/84. EPGS testing. 
Reversed power wires to BWCP. Current dropped from 8.2 to 6.97 amps 
and circulation ratio increased from 4.7 to 8 plus at 10.3 k-lbs/hr 
steam. Pump was running backwards. 

- Calibrated turbine RPM meter. 
Determined 1800 HZ from generator was a phantom induced by measuring 
technique. 
Determined that temperature of the steam line to the feedwater heater 
is low. 

- Analyzed turbine vibration G meter O.K., vib level 2.5 G's (O.K.), 250 
HZ <.001" displacement. 

Friday, 4/13/84. EPGS testing. 
Sync'd to grid for 38 minutes 3 sec. with the reverse power trip 
disabled; manually tripped turbine. 
Output was 800 amps. 
Steam flow 11.1 k-lbs/hr. FCV-431 closed. 
BWCP 7.1 amps; CR 8.0. DA press decreasing. 

Monday, 4/16/84. EPGS testing (GE representative on site). 
Synchronized to grid for 21 minutes. GE agreed with PNM previous 
generator findings. GE recommends to disconnect generator and 
backfeed, check relays and all meter wiring. 

- Boost pump ready for installation. 
- Difficult to control propane heater temperature witdhout salt flow. 

Tuesday, 4/17/84. No testing; equipment maintenance. 
Removed BCS target off tower. 

- Continued valve/line insulation on top of hot salt tank. 
- Cooling tower fans trip out during operation; electrical contractor to 

repair. 

0-3 



Wednesday, 4/18/84. No testing; equipment maintenance. 
- Installed boost pump inside pump house. 

Replenished half of the available salt inventory. 
- Repaired the extra heat trace con·nections for cold salt tank. 
- EMCON-scheduled maintenance all day. 
- Static tests of generator system with PNM (resolved generator 

anomalies, phasing reversed from grid transformer to facility circuit 
breaker). 
Installed shallow well cycle fill pump.Thursday, 4/19/84. No testing; 
equipment maintenance. 

Thursday, 4/19/84. No testing; equipment maintenance. 
Started boost pump hook-up. 

- Continued valve/line insulation. 
Reinsulated inlet valve/line to feedwater heater. 

- Completed replenishment of salt inventory. 
Readjusted and tested propane heater motor control linkage. 

- Completed EMCON-scheduled maintenance. 

Friday, 4/20/84. No testing, equipment maintenance (snow & wind). 
- Could not charge hot tank; PCM 3 down until 0930; then FCV-242 too cold. 
- Boost pump hookup continues; cannot complete hook-up to cold sump. 

Reconnected PT-180 from PT-281 in preparation for boost pump operation. 
- Resealed SGS leaking temperature transmitter; however, requires 

replacement due to poor threads. 
- Temporarily covered valves on top of hot tank for weather protection. 
- Troubleshooting cycle fill pump suction line. 

Monday, 4/23/84. No testing; equipment maintenance and repair. 
- Completed insulation of valves/lines on top of hot salt tank except 

FCV-242 (propane heater outlet). 
Started EPS mods for EPGS 
Started troubleshooting leak in HRFS cycle fill pump suction line. 
Completed pipe connections of boost sump. 

Tuesday, 4/24/84. No testing; equipment maintenance and repair. 
- Completed electrical hookup of boost pump and trace heaters to boost 

sump. 
Started insulation of boost sump/pipes. 
Installed pneumatic lines to LT-161/161A. 

Wednesday, 4/25/84. No testing; equipment maintenance and repair. 
- Completed boost sump/piping insulation. 

Recalibrated FCV-241, 221, 201, and L T-161 posi tioners. 
- Walk thru training of technicians for PCM #1 (receiver) failure. 

Power failure at 1614; high winds up to 70 mph at top of tower. 
Re,paired cycle fill pump suction line. 

Thursday, 4/26/84. Snow and cold. Checkout of boost pump/sump. 
- Checked out boost pump/sump; no anomalies. 

FCV-151 from boost sump out of calibration. 

Friday, 4/27/84. Pool solar; EPGS and SGS testing. 
- Synchronized to grid, 48 minutes, intentional manual trip. 
- Attempted SGS SGITP #6 feedwater loss shutdown; aborted due to high 

evaporator temp during steam drum level reduction. 
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Monday, 4/30/84. No testing; equipment repair 
- Installed new plug in FCV-471. 
- Calibrated FCV-101, 102, 161 and 162 signals. 

Tuesday, 5/1/84. Receiver start-up; no anomalies .. 
- Started receiver with automatic fill sequence. Shut down manually due 

to FT-101 calibration. 
- Verified calibration of LT-151 cold surge tank. 
- Calibrated FT-101 at 54 k#/hr; at 30 k#/hr, FT-101 reads 37; therefore, 

could not use auto drain sequence. Will recalibrate on 5/4. 
- Repaired damaged receiver wind shields. 
- Completed salt valve signal calibrations. 
·- Repaired spray water pump. 

Wednesday, 5/2/84. No testing; poor solar, and windy; cold valves 
(FCV-101/102) and lower header. 

- Equipment repair and maintenance. 
- Continued insulation effort. 
- Discovered leak in HV-487; SGS will not sustain diurnal shutdown. 

Thursday, 5/3/84. No testing; EMCON (DEC) down until 14777 (repro copy bad) 
- EMCON repaired at 1415. 
- Attempted receiver tests; aborted due to clouds and winds. 

Friday, 5/4/84. No testing; windy, cold valves and header. 
- Started SGS at 0500. 
- Developed new warm-up heliostat pat???? (bad repro) 
- Charged hot tank using propane heater. 

Monday, 5/7/84. No testing; equipment maintenance (windy). 
- Added new shutoff valve between HV-487 and Trap 482. SGS now sustains 

diurnal shutdowns. 
- Attempted receiver testing; aborted due to high winds gusting to 50 mph. 
- New warm-up heliostat pattern works very well (800°F-450°F). 

Tuesday, 5/8/84. Receiver testing. 
- Recalibrated FT-101. 
- Receiver temp algorithm tests; FD-101 tuned; need another day to 

complete algorithm. 

Wednesday, 5/9/84. Complete system test synchronized to grid. 
- All subsystems up, synchronized to grid (640 kW), 39 minutes. 
- Produced electricity from storage without receiver; 2-hr. capacity 

available. 
- Leak in Olin salt loop. 
- FCV-471 very noisy (will reinstall fast plug). 
- GCV-211 air bellows ruptured; parts ordered. 
- Quarterly Review Meeting. 

Thursday, 5/10/84. SGS subsystem tests. 
- Performed SGITP #6 loss of water flow. 
- Performed SGITP #7 loss of salt flow. 
- Replaced positioner on FCV-401. 
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Friday,, 5/11/84. EPGS testing from control room. 
Replaced FCV-471 plug back to a fast acting plug; other one very noisy. 
Synchronized to grid from control room; 10 minutes. 

- Operated Olin salt loop. 
Monday, 5/14/84. No testing (windy); equipment maintenance. 

Retuned FCV-201. 
Repaired receiver door thermocouples. 
Removed spray water pump seal for replacement. 

Tuesday, 5/15/84. No testing (windy, partial solar). 
- Installed new seal in SWP. 
- Installed base communication station in EPGS. 
- Reliability and spare parts meeting. 

Wednesday, 5/16/84. EPGS testing; sync'd to grid for 35 minutes. 
- Performed EPITP #1 control loop tuning. 

Performed EPITP #2 no load sync to grid. 
- Retuned FCV-491 slightly slower at higher press (1050 psi). 

FT-311 and PT-321 in SGS leak. 

Thursday, 5/17/84. EPGS testing; total system on grid for 2 hours. 
- Total system up with 100% heliostats (194) for 2 hours. 

Performed EPITP #4 generator load ramping. 

Friday, 5/18/84. EPGS and system testing. 
Performed SITP #1 manual sequence demonstration, sync' d to grid for 
approximately 2 hours. 

- Performed EPITP #7 margin test. 
Performed EPITP #6 emergency power failure (without receiver). 

Monday, 5/21/84. EPGS testing with system sync'd to grid. 
Partially performed EPITP #3 steady state load with transients. 
Discussed last week's emergency shutdown; additional procedure and 
possible equipment update required prior to system emergency test. 

Tuesday, 5/22/84. Receiver temperature algorithm test. 
- Analyzed receiver temperature algorithm. 

Performed flow response test. 

Wednesday, 5/23/84. Receiver temperature algorithm test. 
·- Checked calibration of FT-101 using cold sump depletion method. 
- Stagnated salt in receiver to check FT-101 zero. 
- Lost signal from LT-151 during fill process. 
- Boost pump stopped during testing. 

Thursday, 5/24/84. Receiver temperature algorithm test. 
Recalibrated FT-101 zero and span. 

- Checked algorithm with temperature step changes. 
Determined maximum flow thru receiver is 91 k-lbs/hr with FCV-101/102, 
100% open. 

Friday, 5/25/84. No testing; equipment maintenance and repair. 

Monday, 5/28/84. Holiday, 
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Tuesday, 5/29/84. Equipment repair. 
- Completed tie-in from wet cooling tower. 
- Started SGS leak repair. 

Wednesday, 5/30/84. Equipment repair. 
- Welded new FCV-411 in place on SGS skid. 
- Determined leaks around FT-311 and PT-321 are in threaded connections. 

Started reinsulating FCV-101/102 on receiver. 

Thursday, 5/31/84. Equipment repair. 
Replaced packing on FCV-501 (EPGS main steam valve). 

- FCV-101/102 insulation completed; require mudding and weather proofing. 

Friday, 6/1/84. Equipment repair. 
-- Welded SGS i:--r-311 and PT-321 connections. 
- Did not mud FCV-101/102 due to inclement weather. 

Monday, 6/4/84. 
- Completed 
·- Completed 
- Completed 

No testing; equipment repair. 
reinsulation of FCV-101/102. 
repair of SGS leaks. 
HRFS pumps feedback to EMCON. 

Tuesday, 6/5/84. No testing; pool solar; equipment repair. 
- Corrected loose wire on TT-484. 
- Installed new gasket on FCV-491. 

Pre-conditioned hot tank to 700°F using propane heater. 
- Prepared HRFS & SGS for start-up. 

Wednesday, 6/6/84. No testing; system start-up. 
- Started HRFS & SGS. 
- Charged hot tank using propane heater. 

Trace heater on FCV-193, 194, 195 purge valves inoperable, redundant 
electrical circuit activated. 

Thursday, 6/7/84. No testing; equipment failure. 
- Water in lube oil system in FWP. 
- Disassembled FWP and ordered seals; due in Monday 6/11/84. 
- Need to install NPSH gage on suction side of FWP. 

Discussed receiver windshield installation with outside contractor. 

Friday, 6/8/84. Receiver cloud test. 
- Performed RITP #6 cloud test. 
- Monitored receiver temperature algorithm response to heliostat 

variations and temp set point variations. (Requires additional 
testing.) 
Both riser and downcomer did not allow receiver to fill for 
approximately 30 minutes. Frozen salt suspected in lines above hot 
tank prior to crossing bridge. 

Monday, 6/11/84. No testing; equipment repair. 
Reassembled FWP. 
Reworked TE 101/102 for differential reading for Phase II tests. 
Trace heater failed on FCV-180/181, redundant activated. 

- Completed receiver FCV-190/191 windshield; started on drain valves. 
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Tuesday, 6/12/84. No testing; equipment repair. 
Reinstalled FWP; cold alignment completed. 

- Completed drain valve and lower header windshields. 
- Reinsulated elbow near TE-161 on top of hot tank. 

Prepared HRFS & SGS for start-up. 

Wednesday, 6/13/84. Attempted Phase II receiver testing, aborted due to cold 
riser. 

Riser trace heater turned off due to loose wire back of Acurex scanner; 
anomaly corrected.- Temperatures increase approximately 1°F/min. 

- Started HRFS & SGS. 
Boost pump started without command; troubleshooting revealed incorrect 
wiring. 
FWP hot alignment checked within spec; no adjustment required. 

Thursday, 6/14/84. Phase II testing; Receiver Test II-3. 
Performed first six cases of Test II-3; receiver algorithm performed 
satisfactorily with simulated slow clouds. 
Temporary salt blockage during start-up. Line from FCV-151 above hot 
tank requires reinsulation. 

- Will let FCV-161, 162, 151, and 199 drain for three days to determine 
if drain back was part of salt blockage problem. 

O LT-151 cold surge tank leve_l transmitter sti 11 erratic. 

Friday, 6/15/84. No scheduled testing; windshield installation. 
- Completed FCV-198 east purge valve windshield. 

Two hours remain to complete FCV-101/102 windshield installation; this 
will complete the receiver windshields. 

Monday, 6/18/84. Attempted system test. 
- Completed receiver windshield installation. 
- Attempted system test; salt blockage in receiver due to cold header and 

weather. 

Tuesday, 6/19/84. No testing. 
Determined location of salt blockage in receiver-------Passes 4, 5, 8, 9, 10 
and 11. 
Analyzed alternatives to free salt blockage. 
Developed procedure to free blockage; start at top of receiver. 

- Installed new plate in FCV-211. 

Wednesday, 6/20/84. Attempted to free blockage. 
Aborted test to free blockage due to losing PCM #1 twice; false signal 
scrammed heliostats and clouds. 

- Successfully checked operation of FCV-211. 
Filled SGS with water. 

Thursday, 6/21/84. Receiver checkout. 
- Successfully freed receiver salt blockage; no visual damage. 

Established serpentine flow thru receiver, tested with 25% field for 40 
minutes. 

- Trace heater to drain valves FCV-184/185 failed; redundant activated. 

Friday, 6/22/84. Equipment repair. 
Determined location of feedwater leak in weld between FWP and FCV-401; 
contractor to repair Monday, 6/25/84. 
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Monday, 6/25/84. No solar; equipment repair. 
Added insulation to lower header inside receiver cavity. 

- Welded leak in recirc line of FW system. 
- Started HRFS and SGS to warm standby. 

Repacked HV0465; FWP suction side. 

Tuesday, 6/26/84. No solar; EPGS testing. 
Performed EPITP #3, sync'd to grid two hours. 

- Closed HV-586 (seal steam); reduced back press to 9 inches Hg; obtained 
762 kW. 
Turbine tripped at 688 kW due to high exit temperature of generator 
cooling air; DA handled steam dump. 

Wednesday, 6/27/84. Phase II receiver testing. 
- Trace heater on outlet line of propane heater failed; repaired 

junction, heater on. 
- Continued with Test II-3 receiver testing. 
- Temporary anomaly with micros on receiver door. 
- Lower east header outlet requires reinsulation and possible wind 

shielding. 

Thursday, 6/28/84. Phase II receiver testing. 
- Receiver temp algorithm testing continued. 
- Olin in to start Olin salt loop. 

Discussed power loss emergency procedure. 

Friday, 6/29/84. Equipment maintenance. 
- Repaired leak in FCV-501 steam to turbine. 
- Mudded reinsulation line from cold surge tank to FCV-101/102. 

Monday 7/2/84. Aborted system testing. 
Attempted Phase I system testing, aborted due to excessive steam 
leakage thru FCV-501. 

- Attempted Phase II, Test II-3 receiver testing, aborted due to erratic 
FT-101, ordered new gaskets for FT-101 prior to troubleshooting. 

Tuesday, 7/3/84. No testing; equipment repair. 
- Prepared FCV-421, steam inlet to FW heater, for removal/replacement. 
- Drained hot tank completely. 

Wednesday, 7/4/84. Holiday. 

Thursday, 7/5/84. Equipment repair. 
- Routed electrical wiring to new FCV-411. 
- Started removal/replacement of FCV-421. 

Friday, 7/6/84. Equipment repair. 
- Completed removal/replacement of FCV-421 valve body only. Will install 

controller and hookup on Monday, 7/9/84. 

Monday, 7/9/84. No testing; equipment repair. 
- Installed trim and plug on new FCV-421. 

Removed FT-101; frozen salt on damaged diaphragm. l\lew transmitter to 
be ordered. 
EMCON reprogrammed to use PT-181 for temp algorithm control. 
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Tuesday, 7/10/84. No testing; equipment repair. 
- Hooked up FCV-421 electrically and pneumatically. 

Reinsulated outlet of lower east receiver header. 
- Reinsulated Olin loop. 

Requested heliostat files at staggered standby points to increase ramp 
rate for transient tests. 
Reviewed transient test results with MMC (also Wednesday). 

Wednesday, 7/11/84. No testing; equipment repair. 
- Insulated new FCV-421. 
- Filled HRFS and SGS; started to diurnal condition. 
- Tour for four PNM personnel; two due in 7/1~ to assist CRTF as field 

techs. 
Technical Committee Meeting. 

Thursday, 7/12/84. Solar tests to C/0 new hardware. 
Receiver test with PT-181 in place of FT-101. 
FW temp still low with new FCV-421. 

- Charged hot tank. 
Three trace heaters in Olin loop failed. 
MSEE Quarterly Review. 

Friday, 7/13/84. The page this was on is missing. 

Monday, 7/16/84. System tests. 
- Sync'd to grid for 37 minutes; started SITP #4 & 5. 

Started training two PNM field technicians. They will rotate every six 
weeks. 

- Obtained 550°F feed water without impulse device in T--484. 
Partially tuned FCV-421. 

Tuesday, 7/17/84. EPGS tests; propane heater. 
- Sync'd to grid for one hour. 

PNM recommendations on EPGS. 
o Provide air bleed capability on generator heat exchanger and oil 

cooler. 
o Start turbine locally and slowly. 
o Sync to grid, then soak turbine. 
o Watch power factor more closely. 
FWP cooling loop sight glass cracked open; temporarily bypassed. 
Reset turbine pressure trip to 750 psi. 
Reset generator air temp trip to 120°F; was miscalibrated to 95°F. 

Wednesday, 7/18/84. System tests; completed Phase I. 
- Completed SITP #4, 5, 6, & 7. 

Sync'd to grid for approximately 1-1/2 hours. 
PNM comments 
o MSEE is understaffed. Could result in equipment damage and expose 

personnel to extra hazards. 
o FCV-501 should be interlocked to throttle valve. (Critical; could 

destroy turbine.) 
o Need auto restart on electric oil pump following turbine trip. 
TE-188 receiver pass outlet #5 reads 176°F; probing revealed 
temperature was 550°F. Will troubleshoot instrumentation. 

- Downcomer was cold (375°F). Preliminary troubleshooting indicated a 
faulty relay contact on the Acurex relay card. 
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Thursday, 7/19/84. System transient tests. 
Sync'd to grid for 3 hours. 
Retuned FCV-421 and changed set point to 520°F for feed water. 

- Turbine ramp is critical; 10% per minute max. 
Performed receiver transient test at 900° and 950°F with simulated 25 
sec cloud. 

- The HRFS cycle fill pump can only be started remotely and stopped 
locally; will troubleshoot. 

Friday, 7/20/84. Equipment maintenance. 
Started windshields on receiver east end. 
Replumb feed water pump cooling loop. 
Partial order for spare trace heaters. 

Monday, 7/23/84. Receiver testing attempted. 
- During receiver fill downcomer was blocked; all temperatures were 

acceptable. Receiver door micro malfunctioned, not allowing door to 
open. Receiver was drained through the riser and, subsequently the 
downcomer was freed up, filling the downcomer only. 

- PNM recommended CRTF bring in a Bailey Controls rep to review our 
overall controls strategy. 

- Receiver door micro readjusted. 

Tuesday, 7/24/84. Poor solar; no testing. 
- Checked information TCs on bridge, 193°F, 376°F, 493°F, and !:,56°F. 

Probed two elbows, midway on bridge downcomer, 305°F and 450°F. 
- New FT-101 in house and calibrated. 

Walked the entire bridge feeling for hot spots and checking pipe 
slopes. Four places on the downcomer and riser were sloped the wrong 
way .. Many hot spots on riser and downcomer. 

Wednesday, 7/25/84. No solar and high winds; no testing. 
PNM chemist in to recommend HRFS water chemistry required. 
PNM recommends DA sight glass and other level sight glasses be revalued 
to allow steam cleaning in place. 

- SWP seal surface warped causing SWP to leak severely. New kit due in 
next week. 
Charged hot tank using propane heater. 

Thursday, 7/26/84. Receiver testing. 
Finalized receiver auto fill and drain sequences. 
Only one TC on riser and downcomer on bridge near the hot tank. 
Approximately 75 feet of bridge without temp instrumentation. 

Friday, 7/27/84. Maintenance. 
Replaced SGS chemical feed pump. 

- Continued receiver east end wind shielding. 
- Cleaned pump house. 

Monday, 7/30/84. Receiver testing. 
Verified new heliostat warm-up pattern that heats up lower east--west 
corners more rapidly and uniformly. 
Performed three consecutive receiver auto fill and drain sequences. 
FCV-211 salt valve to cold sump diaphragm ruptured. This is 
temporarily a manual operated valve. 
Terminated testing due to FWP cooling water seal failure, passing st(~am 
to drain. 
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Tuesday, 7/31/84. No testing; equipment repair. 
Discussed FWP cooling with Ingersol Rand design engineer. He will send 
us a cyclone separator to prevent contaminants entering the seal area. 

- FCV-186/187 drain valve trace heater failed; activated redundant 
circuit. 
Checked out new SGS chemical feed pump. Capable of filling SGS drum 
level using this pump, thus eliminating start-up of HRFS and FWP. 

Wednesday, 8/1/84. Receiver testing and equipment repair. 
Reassembled FWP with new seal and cold aligned FWP. 
PCM #3 power supply failed; replacement due in 8/2/84. 
Receiver outlet temperature drifts from 1034 to l044°F with clear sky 
and set point at l040°F. 
Charged hot tank using receiver. 

Thursday, 8/2/84. SGS testing. 
Checked out revised SGS start-up sequence to be used in auto start-up; 
areas to be resolved: 
1. FCV-411 leak by, need to keep HV-488 closed until start-up. 
2. FCV-221 leak by, need to control hot sump level with FCV-231. 
3. Drum swelling above 7 inches during fill will shut off salt valves. 
DA sight glass mica was ordered, sight glass temporarily valved out. 
FWP cooling water heat exchangers are not passing adequate water 
through for cooling; system shut down to troubleshoot. 

Friday, 8/3/84. Equipment repair. 
- Installed two steam traps in SGS and two steam traps in EPGS. 

Disassembled and cleaned FWP cooling water heat exchangers (3); 
exchangers completely clogged up with scale, etc., on outside of coils. 

Monday, 8/6/84. Trial team training-overview. 
- Start trial team training, system overview and classroom. 
- Completed FWP cooling loop repair. 
- Installed new drum level sight glass in SGS. 
- Completed receiver east end wind shielding. 

Tuesday, 8/7/84. Trial team training---receiver cold flow. 
- Trial team performed receiver start-up to cold flow. 
·- Repaired receiver door micro switch. 

Wednesday, 8/8/84. Trial team training-··propane heater. 
- Trial team performed receiver cold flow in the morning. 
- Trial team charged hot tank using propane heater in the afternoon. 
- During propane heater operation, the boost pump started, ran 

approximately one minute, and stopped without any commands; this is 
still unsolved. 

Thursday, 8/9/84. Trial team training-SGS 
The heliostat power transfer switch from commercial to diesel generator 
burned up on switchover; requires major rewiring. 
Trial team attempted to start SGS; salt burst disc from the evaporator 
ruptured requiring test to be aborted; salt outlet valve (FCV-321) was 
not open, causing discs to experience cold pump discharge pressure. 
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Friday, 8/10/84. Trial team training-----control room ex ere i ses. 
- Conducted a detailed post-test analysis discussion. The burst discs 

are designed nominally for 167 psi at 530°F. The cold pump discharge 
deadheaded is approximately 180 psi. 

- Trial team performed EMC0N exercises in control room. 
- Evaporator burst disc replaced with spare. Four new higher pressure 

burst discs ordered; due in 8/16/84. 

Monday, 8/13/84. Trial team training - SGS. 
- Trial team performed SGS start-up and shutdown. 
- Completed repair of heliostat power transfer switch Row 12 east-west 

and Row 13 west are inoperative pending final troubleshooting and 
repair. 

Tuesday, 8/14/84. Trial team training - receiver hot flow. 
Trial team performed receiver start-up to hot flow and slow cloud 
transients. 
Conducted detailed tour of EPGS for trial team. 

- Boost pump intermittently noisy; wi 11 replace the three matched "V" 
belts. 

Wednesday, 8/15/84. Trial team training - EPGS. 
- Charged hot tank using propane heater in preparation for trial team. 
- Trial team performed SGS start-up thru EPGS on line and sync'd to grid 

for 20 minutes. 

Thursday, 8/16/84. Trial team training - system. 
- Trial team performed system start-up with receiver, then sync to grid. 
- Due to clouds, receiver was shut down and propane heater started while 

sync'd to grid. Remained sync'd to the grid for 2 hours and 3 minutes 
total; 600 kW max. 
Replaced power relay in downcomer trace heater circuit; delayed testing 
one hour due to cold downcomer. 

- Boost pump started without being commanded. Preliminary 
troubleshooting isolated anomaly in 24V wiring; repair scheduled for 
next week. 

Friday, 8/17/84. Trial team training - SGS. 
-- Trial team performed SGS start-up and shutdown. 

Performed debriefing of trial team with CRTF personnel participating. 

Daily Activity - 8/20/84 - 8/24/84 

Receiver Subsystem 

1. Repaired ZSH-189 micro on drain valve. 
2. Attempted repair on several trace heaters; junction repair difficult 

to impossible due to access. 

- Thermal Storage Subsystem 

1. Reinsulated FCV-241 inlet to propane heater. 
2. Reinsulated salt line outlet of propane heater. 
3. Continued troubleshooting boost pump circuit to determine pump 

start-up without command; cause is still undetermined. 

- Steam Generator Subsyst~m 

1. Repaired leak in FCV-491 main steam outlet from SGS. 
2. Coded auto shutdown sequence. 
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Heat Rejection Feedwater Subsystem 

1. Installed larger cooling water surge tank on east donut. 
2. Repaired DA level sight glass and replumbed for wash capability. 
3. Changed FWP oil and filter. 
4. Repacked HV-455 and HV-456. 
5. Valved out CMUP air accumulator. 

Electric Power Generation Subsystem 

1. Recalibrated and reconnected TS-502. 
2. Provided turbine exhaust temperature readout to EMCON. 

Thermocouples 

1. Repaired Channel 309. 
2. Determined TC channels 106, 107, 115, and 118 are not connected to 

the process piping and read in the range of 380--430°F. 

Heliostats 

1. Repaired rows 12 and 13 west; row 12 east repair due for completion 
on 828/84. 

Daily Activity - 8/27/84 - 8/31/84 

Receiver Subsystem 

1. Completed troubleshooting trace heater repair. 
2. Repaired flux gage cooling line flow indicator. 
3. Turned on trace heaters for next week's operations. 

- Thermal Storage Subsystem 

1. Repaired wiring on large air compressor. 

Steam Generator Subsystym 

1. Replaced burst disc on evaporator side with new 177 psi disc and 
reinsulated line. 

2. Fabricated and hinged new cover plate on flow down tank to divert 
salt/steam away from SGS. 

3. Installed new plug, stem,, and control components in new FCV-411. 
4. Partially hooked up electrical/pneumatic lines to new FCV-411. 

Heat Rejection Feedwater Subsystem 

1. Installed timer on FWP cooling line to allow cooling to continue 
subsequent to pump shutoff. 
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Electric Power Generation Subsystem 

1. Replumbed turbine condensate recirculation line. 
2. Added local pressure gage at PT-583. 

Heliostats 

1. Completed repair of row 12 east. 

Monday, 9/3/84. Holiday. 

Tuesday, 9/4/84. Utility team training-overview. 
- System overview and classroom training. 

Replaced a card in Acurex; temp readings restored. 

Wednesday, 9/5/84. Utility team training-control room exercises. 
Team performed EMCON exercises in control room. 

- Running cycle fill pump continuously to clean up feedwater. 

Thursday, 9/6/84. Utility team training-receiver. 
Team warmed up receiver panel and talked thru receiver fill and drain 
sequence in control room. 

- Lower receiver header cold (200°F - 300°F); south winds 15-20 mph. 

Friday, 9/7/84. Utility team training--propane heater. 
Team charged hot tank using propane heater. 
Shielded south end of receiver with tarpaulin; lower header temps 
increased from 200 to 450°F. Wind shielding required. 
Installed cyclone separator in FWP. 

Monday, 9/10/84. Utility team training-receiver 
- Team started receiver subsystem and performed hot flow through shutdown. 
- Boost pump started without being commanded. 

TlJesday, 9/11/84. Utility team training---SGS. 
- Team training on SGS subsystem. 
- Receiver drain valve, FCV-183, redundant trace heater failed; 

successfully repaired in four hours. 
- Olin Chemical started replacement of Olin loop trace heaters. 
- Checked out SGS auto shutdown sequence. 

Wednesday, 9/12/84. Utility team training--MSEE Progress Review 
- Team training on SGS with control room console exercises. 
- MSEE progress review meeting. 
- MSEE technical committee meeting; preliminary Phase III plan presented. 
- Receiver south end wind shielding effort started. 

Thursday, 9/13/84. Utility team training----MSEE dedication. 
- Team operated receiver subsystem in the morning. 
- Team started SGS subsystem in the afternoon, generated steam and 

shutdown subsystem using auto sequences successfully. 
- MSEE dedication at Central Receiver Test Facility. 
- MSEE sponsors committee meeting; preliminary Phase III plan discussed. 
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Friday, 9/14/84. Uti Ii ty team training--·-EPGS. 
- Team training on EPGS subsystem. 

Receiver lower deck wind shielding completed. 
- Boost pump V-belts replaced by matched set. 
- Olin loop traced heater installation and reinsulation completed. 

Monday, 9/17/84. Utility team training;receiver hot flow 
- Team operated receiver and charged hot tank. 
- SGS trace heater (Mark #3507) failed; redundant activated; SGS and EPGS 

testing aborted due to cold salt line. 

Tuesday, 9/18/84. Utility team training; system test. 
- Team operated complete system; synchronized to grid for 47 minutes. 
- Steam outlet valve FCV-491 leaks at bonnet. 
- Olin loop operational; 7 GPM. 

While receiver door was opening, the door close signal came on without 
command and started closing the receiver door. 

- SGS level sight glass leaks. 

Wednesday, 9/19/84. Utility team training; system test. 
Team operated complete system; synchronized to grid for 3 hours 
28 minutes. 
Most of Olin loop trace heaters failed; Olin loop not operational; Olin 
was notified. 
Spray water heat exchanger leaks. 

Thursday, 9/20/84. Utility team training; SGS operation and system debriefing. 
- Team attempted starting SGS; aborted during hot salt ramp up due to PCM 

#2 failure. 
- Team provided evaluation of training class and MSEE. 
- Performed debriefing of utility team with CRTF personnel participating. 

Friday, 9/21/84 Utility team training; Solar One 
- Team participated in tour of Solar One. 

Receiver south end wind shielding continued. 

Monday, 9/24/84. Utility team training--overview and MCS. 
System overview and classroom training. 

- Replaced SGS sight gage. 
- Cleaned FWP cooling water heat exchangers. 
- Installed HV-570 in condenser recirculation line. 
- Completed receiver wind shielding. 

Tuesday, 9/25/84. Uti Ii ty team training--receiver and thermal storage. 
- Team received receiver and TSS training and performed control room 

exercises. 
- Started equipment freeze protection effort. 

Wednesday, 9/26/84. Utility team training--receiver. 
Team talked through receiver fill and drain sequence in control room. 
TSS trace heater E, boost pump outlet, failed; redundant activated; 
heater destroyed by salt corrosion. 

·- Installed lock washers on spray water heat exchanger and retorqued 
studs to 200 ft. lbs. 
Installed air bleed valve on turbine/gen air heat exchanger. 
Repaired leaking steam drum valve. 
Eliminated SGS Net 90 graphics BWCP anomaly. 
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Thursday, 9/27 /84. Uti Ii ty team training----rece i ver cold flow. 
Team attempted receiver start-~p; aborted due to salt plug in downcomer. 
Momentary power failure forced an emergency shutdown of receiver fill 
sequence using local control at PCMs. 
CRTF personnel freed up salt plug by filling up downcomer only (team 
observed opertion). 
Solenoids on receiver purge valves FCV-191/194 are noisy. 

Friday, 9/28/84. Utility team training-propane heater. 
- Team attempted receiver start-up; aborted due to winds gusting to 50 

mph. 
Team training on propane heater operation. 

·- Team charged hot tank using propane heater. 
- Boost pump started without being commanded from EMCON. 

Monday, 10/1/84. Utility team training·--receiver hot flow. 
Team operated receiver in hot flow, simulated clouds,, and actual 
clouds. 

- Cold sump was 458°F; only one of three trace heaters was on. 

Tuesday, 10/2/84. Utility team training-receiver cold/hot flow. 
- Team filled and drained receiver three times and operated in cold flow. 
- Team operated receiver in hot flow with actual clouds. 

Wednesday, 10/3/84. No solar-rain; uti Ii ty team training--.. ·SGS. 
- Team training on SGS subsystem. 
- DA manhole leaked; installed new gasket. 

Thursday, 10/4/84. No solar-rain; uti Ii ty team training .. -SGS. 
- Team tour of SGS. 

Completed team training of SGS with control room exercises. 
Redundant trace heater C (outlet from cold sump) failed. 

- Two replacement trace heaters installed. 

Friday, 10/5/84. Uti Ii ty team training .. ·-EPGS. 
- Team training on EPGS subsystem. 
- Insulated TSS cold sump outlet line and activated new trace heater. 
- Cleaned top of tower. 
- SGS drum level sight glass cracked. 

Monday, 10/8/84. Utility team training-receiver hot flow. 
- Team operated receiver in hot flow and charged hot tank. 
- Temporarily valved out SGS drum level sight glass due to leak. 

Tuesday, 10/9/84. Uti 1 i ty team training--SGS/EPGS. 
- Team started SGS and ramped to hot flow. 

Team participated in local start-up of EPGS and sync'd to grid for 35 
minutes. 

- Hot salt inlet to SGS (FCV-351) does not respond to command from EMCON 
or Net 90. Corroded wire at valve junction box was repaired. FCV-351 
receiving spurious signal that opens valve 2-3%. 
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Wednesday, 10/10/84. Utility team training-propane heater. 
Team attempted receiver start-up; aborted due to boost pump failure 
(damaged upper bearings). CRTF performed emergency shutdown. 

·- Team charged hot tank using propane heater. 
- Fabricated and replaced DA manhole cover bracket. 
- Team debriefing of MSEE. 

Thursday, 10/11/84. No solar; utility team training-system operation. 
- Boost pump repair completed. 

CRTF started system and sync'd to grid for 32 minutes using propane 
heater; APS team observed. 

- Cycle fill pump leaks. 
- Early shutdown due to spray water pump leak. 

Team provided evaluation of training class and MSEE. 

Friday, 10/12/84. Utility team training-Solar One. 
- Team participated in tour of Solar One. 
- Modified FCV-211/231 as single control open/close valves. 
- Changed turbine oil.Monday, 10/15/84. Utility team training-·-overview. 
- System overview, Master Control System and classroom training. 
- Changed FWP oil and filter. 

Attached thermocouples to trace heater sheath (line between cold sump 
and boost sump) 100-200°F higher than process. 

- Spray water pump to machine shop for repair. 

Tuesday, 10/16/84. Utility team training·-receiver and thermal storage. 
- Team received receiver and TSS training and performed control room 

exercises. 
Replaced two wind removed sections of purge valve wind shielding panels. 

- Trace heater failed on drain line from boost sump to cold sump. 
Insulation was salt soaked; reinsulated and redundant heater activated. 

Wednesday, 10/17/84. Utility team training--receiver. 
- Boost pump was readjusted due to noise; all normal. 
- CRTF started receiver to hot flow to verify system integrity. 
- Team performed cold flow from cold sump to cold tank only. 

Thursday, 10/18/84. Utility team training-receiver cold/hot flow. 
- Team started receiver; performed cold and hot flow (1042 w/m2 ). 
- Diesel generator #1 leaks oil; generator #2 leaks diesel fuel. 
- Spray water pump installation completed; slight leak due to used seal. 
- Receiver flow transmitter FT-101 band heaters are in house. 

Friday, 10/19/84. Utility team training-receiver hot flow/clo1Jds. 
- Team operated receiver in hot flow with real clouds and charged the hot 

tank. 
- Heliostat power transfer switch is again anomalous (draws current with 

no load); Sandia is troubleshooting. 
- Spray water pump requires additional repair. 

Monday, 10/22/84. Utility team training-SGS training. 
- Team tour of SGS. 

Completed team training of SGS with control room exercises. 
Replaced spray water pump seal; no leaks. 
Replaced micro switch on receiver door. 
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Tuesday, 10/23/84. Utility team training--propane heater. 
Team operated propane heater and charged hot tank. 
Damaged insulation on outlet of propane heater due to hot start-up. 
Two SGS water valves leak (chemical feed pump supply, and steam drum 
sight glass isolation valve). 
Olin started replacement of trace heaters in Olin loop. 
CRTF reviewed emergency shutdown procedures. 

Wednesday, 10/24/84. Utility team training-SGS cold flow. 
- Team operated SGS in cold flow; two start-ups and shutdown. 

Reinsulated propane heater outlet line. · 
- Control wire on hot salt control valve to SGS corroded off; position 

indicator loose and out of adjustment. 
Two Olin loop boxes trace heaters replaced. 

Thursday, 10/25/84. Uti 1 i ty team training·-SGS hot flow operation. 
- Team operated SGS in hot flow; auto and manual rampup. 
- Team charged hot tank using propane heater. 
- Slight leak in SGS thermocouple connection at TE-332. 

Friday, 10/26/84. Utility team training·•-EPGS training and operation. 
- Team training on EPGS subsystem. 
- Team operation of EPGS. 

Team shutdown SGS. 
- Olin loop operational. 

Monday, 10/29/84. Uti 1 i ty team training--system operation. 
-- Team operated system and synchronized to grid 3 hr. 39 min. (a new 

one-day record.) . 
Heliostat power diesel generator stopped due to fuel starvation 
(operator error). 

- Turbine randomly "hunts" for new level during ramp (air and foam). 

Tuesday, 10/30/84. Utility team training•-·-system operation. 
- Team operated system and synchronized to grid 2 hr. 17 min. (901 kW 

maximum). 
Performed two turbine overspeed tests (1285 RPM trip), flow performed. 

- Olin loop valved out due to salt leak. 
- Three-way water diverting valve thru spray water heat exchanger leaks 

thru SW heat exchange (20% power output loss). 

Wednesday, 10/31/84. Utility team training--system operation. 
- Team operated system and synchronized to grid 1 hr. 35 min. 

High turbine back pressure (9") caused high turbine exhaust temperature 
(l09°F); steam seal valves adjusted. 
Hot salt sump level transmitter erratic due to plugged vent. 
Shut down early due to salt leak from hot tank control valve (FCV-221). 

Thursday, 11/1/84,. No testing; utility team debriefing. 
- Team evaluation of training class and MSEE. 
- Team debriefing of MSEE. 
- Replaced packing in FCV-221. 
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Friday, 11/2/84. Utility team training---Solar One. 
- Team participated in tour of Solar One. 

Installed three freeze protection boxes on SGS; sight glass, FCV-411 
and FCV-491 . 

Monday, 11/5/84. Team #4 training-overview. 
System overview, master control system and classroom training. 
Replaced sight glass in SGS. 
Trace heater for drain valves FCV-184/185 failed; redundant activated. 

- SGS chemical feed pump failed; discharge plug blew out. 

Tuesday, 11/6/84. Team #4 training-receiver and thermal storage. 
- Team received receiver and TSS training and performed control room 

exercises with cold flow from cold sump to cold tank only. 
- Install new salt flow transmitter (FT-1O1) to receiver inlet (will 

activate software and calibrate next week). 
- New feedwater control valve (FCV-411) hooked up (will tune next week). 

Turbine vibration meter operational.Wednesday, 11/7/84. Team #4 
training-receiver cold flow. 
Team started and operated receiver in cold flow. 

- CRTF precharged hot tank to 75O°F. 
Deaerator relief valve, RV-431, vented and emptied deaerator; caused by 
one deaerator heater not automatically shutting down upon reaching set 
point. CRTF to troubleshoot heater circuit. 

- EPS tripped twice on low boost pump pressure (faulty trip). 

Thursday, 11/8/84. Team #4 training--recei ver cold/hot flow. 
- Team started and operated receiver in cold and hot flow. 

Rewired EPS boost pump pressure trip through spare A-D converter; 
checkout successful. 

- Control valve from cold tank (FCV-2O1) is only opening 50%; positioner 
pneumatics does not vent. 

Friday, 11/9/84. Team #4 training--recei ver hot flow and simulated clouds. 
- Team aborted receiver start-up due to high winds, gusts to 45 MPH; team 

drained hot tank. 
- Initiated repair of FCV-2O1. 

Monday, 11/12/84. Team #4 training-SGS training. 
Team training on SGS with control room exercises. 
Redundant trace heater on receiver drain valves FCV-18O/181 failed. 
Previously repaired primary heater activated. 
Replaced positioner on cold salt tank control valve, FCV-2O1. 

Tuesday, 11/ 13/84. Team #4 training-·-SGS operation. 
Team operated SGS in hot flow. 
Level sight glass in SGS leaks; valved out. 
Inspected Olin loop; leak at fitting between top two boxes, west end. 
Tightened fitting and reinsulated line. 

Wednesday, 11/14/84. Team #4 training--EPGS. 
- Team training on EPGS. 
- Team operated SGS in hot flow. 

Team operated EPGS and synchronized to grid for 24 minutes. 
- Olin loop operational. 
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ThtJrsday, 11/15/84. Team #4 training·--··system operations. 
Team operated system and synchronized to grid for 2 hrs, 11 min. 

- Started installation of feed water pump suction pressure switch. 
- Solar One Advisory Committee Meeting at CRTF. 

Friday, 11/16/84. Team #4 training-SGS/EPGS and debriefing. 
- Team operated SGS and EPGS and synchronized to grid for 1 hours. 
- Team evaluation of training class and MSEE. 

Team debriefing of MSEE. 

Daily Activity - 11/19/84 - 11/23/84. 

- Receiver Subsystem (No maintenance) 

1. Reinstalled lagging on cold tank control valve (FCV-201). 

- SGS 

1. Installed metal section of sight glass in level indicator. 
2. InstJlated line above sight glass. 
3. Insulated steam attenuator valve (FCV-331). 

- HRFS 

1. Calibrated and installed feed water pump low pressure switch on 
suction side. 

2. Installed wiring for micros to deaerator heaters. 

- EPGS 

1. Installed hot well temperature element (TE-580). 
2. Installed shock absorber on steam pressure transmitter (PT-581). 

Monday, 11/26/84. Team #5 training-·o\/erview. 
- System overview, master control system and classroom training. 

Boost pump bypass line flanges are rated at 150 psi with pump outlet 
pressure at 320 psi. 
Rewired feed water pump suction pressure switch (PS-481). 

Tuesday, 11/27 /84. Team #5 training--receiver and thermal storage. 
- Team received receiver and TSS training and performed control room 

exercises with cold flow from cold sump to cold tank only. 
- Boost ptJmp pressure transmitter for the equipment protection system 

(PT-l80A) drifts during start-up and trips heliostats. 
Repaired SGS chemical feed pump. 

- SGS steam drum level transmitter (LT-311) froze and tripped SGS off 
diurnal shutdown. 

Wednesday, 11/29/94. Tea, #5 training-·receiver and SGS (no solar). 
- Team training on SGS. 

Acurex down due to faulty power supply that damaged the analog control 
board. Replaced board; temporarily connected two external power 
supplies. 

-- Checked warm-up of receiver panel with 75% of field at 100 11J/m2 . 
Center of panel warms up more rapidly than edges. 
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Thursday, 11/29/84. Team #5 training-.. recei ver cold/hot flow. 
Team started and operated receiver in cold and hot flow. 

- Team precharged and charged hot tank. 
- Control valve to hot tank (FCV-161) erratic. 

PT-lB0A still variable during start-up. 

Friday, 11/30/84. Team #5 training-SGS training. 
- CRTF charged hot tank using propane heater. 
- CRTF checked out EMC0N interlocks; hot surge tank level (LT-161), cold 

sump level (LT-201), and hot sump level (L.T-221). 
Team training on SGS. 

- Team performed SGS pretest checklist in control room. 

Monday, 12/3/84. Team #5 training-EPGS training. 
- Team training on EPGS. 
- DEC computer failure prevented operation of EMC0N. 

Implemented repair on DEC computer. 
Removed positioner off control valve to propane heater for warranty 
repair. 

Tuesday, 12/4/84. Team #5 training-SGS/EPGS (snow/windy, no testing). 
- Team training on SGS and EPGS. 
- Cold SGS temperatures prevented operation. 
- Cold propane heater outlet prevented operation. 

Wednesday,, 12/5/84. Team #5 training-SGS/receiver operation. 
- Team operated SGS in hot flow. 

Team operated receiver in hot flow with clouds. 
Boost pump stopped during receiver operation without being commanded. 
Feed water pump failed. 

Thursday, 12/6/84. Team #5 training--MSEE debriefing. 
- Team evaluation of training class and MSEE. 

Team debriefing of MSEE. 
Feed water pump sustained extensive damage; requires factory repair. 

- CRTF charged hot tank using receiver. 

Friday, 12/7/84. Heliostat efficiency tests. 
- Tested 48 aligned/non-aligned heliostats for efficiency. 
- Continued inspection and assessment of feed water pump. 
- Started 8-hour work days. 
- Started Receiver Thermal Conditioning Tests. 

Monday, 12/10/84. Heliostat efficiency tests. 
- Tested 48 aligned/non-aligned heliostats for efficiency. 

Aligned 11 heliostats. 
Shipped feed water pump to Ingersol Rand for repair. 

Tuesday, 12/11/84. No solar, no testing. 
Removed insulation and tightened packing on cold tank control valve. 
Tested and determined flow rate from hot sump to cold sump via one-inch 
transfer line to be 27k#/hr; this results in approximately 6 hours to 
empty the hot tank. 

- Charged hot tank using propane heater. 
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Wednesday, 12/12/84. Poor solar, windy, no testing. 
Reinsulated cold tank control valve (FCV-201). 
Added water to SGS to maintain diurnal shutdown. 

Thursday, 12/13/84. No solar, snow, windy, no testing. 
Pumped 30 inches of salt into cold tank via hot sump. 

- Cold tank control valve (FCV-201) positioner failed. 
Removed FCV-201 positioner for troubleshooting. 

Friday, 12/14/84. No solar, snow, windy, no testing. 
Repaired FCV~201 positioner. 

- Gravity drained additional salt to cold tank. 

Daily Activity - 12/17/84 - 12/21/84. 

- Receiver Subsyst~m 

1. Performed receiver loss tests with cavity door open and closed. 

- TSS 

1. Transferred salt from hot tank to cold tank; salt leak from boost 
sump. 

2. Determined leak in boost sump through gasket between pump and to 
plate. 

3. Salt leak from cold tank control valve (FCV-201). 

- SGS 

1. Aborted SGS loss tests due to frozen steam lines; could not drain 
superheater of condensate. 

HRFS 

1. Verified feed water pump motor integrity by meggering. 

1. Secured all subsystems for holidays. 
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WEEK ENDING 01/04/85 

RECEIVER SUBSYSTEM 

1. Protection from heliostat beams installed on north 
side 

2. Started trace heater replacement on drain valves; all 
drain valves exposed and four heaters fabricated 

3. Evidence of salt leak around most drain valves 

1. Additional testing verified leak in boost sump thru 
gasket between pump and top plate 

2. Angle to be welded around top plate to contain 
leakage 

3. Inspected inside boost sump through fabricated 
opening; no anomalies 

1. Continuing nitrogen purge of SGS 

1. Preliminary evaluation of feedwater pump indicates 
inadequate lubrication of bearing 

2. Feedwater pump may be shipped as early as 1/18/85 
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WEEK ENDING 01/11/85 

RECEIVER SUBSYSTEM 

1. Reinstalled drain valve FCV-187; water leak tested 
bellows 

2. Installed trace heaters on all drain valves; ready 
for reinsulation 

3. Checked absorptivity of panel; preliminary results 
indicate slight degradation 

1. Reinsulated boost sump 
2. Fabricated and installed two new trace heaters on 

boost sump drain line 
3. Scheduled to checkout boost sump next week 

1. Continuing nitrogen purge of SGS 

1. Final evaluation of feedwater pump indicates inade
quate lubrication of outer bearing started feedwater 
pump failure 

2. Test ran feedwater pump and measured current within 
spec 

3. Rewired spray water pump starter control to prohibit 
pump start with low level in dearator 
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WEEK ENDING 01/18/85 

RECEIVER SUBSYSTEM 

1. Reinsulated drain valves except for final layer 
2. Tightened all drain valve bonnets 
3. verified lower header trace heaters has two spares 
4. Developing trace heater repair technique on purge 

valves 

1. Checked out boost sump/pump; no leaks 

l. Continuing nitrogen purge of SGS 

l. Relocated feedwater pump air cooler outside pump room 
2. Discussed feedwater pump startup/operation logic for 

new pump 

l. Completed Emcon software updates 
2. Replaced Faulty Acurex card that resulted in negative 

trace heater readings on receiver valves 

HELIOS TATS 

l. Aligned 11 heliostats this week; (150 aligned) 
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WEEK ENDING 01/25/85 

RECEIVER SUBSYSTEM 

1. Reinsulated all drain valves 
2. Reinsulated lower header 
3. Repaired three of four purge valve trace heaters; 

FCV-191 remain to be replaced 

1. Redundant heater on boost sump failed 
2. Relocated boost sump bypass line directly to cold 

sump with 600 pound flanges in place of the 150 pound 
flanges 

3. Found a sheared bolt head on top of the boost sump 
with frozen salt locally; will weld shut 

4. Two four inch valves for the new cold tank line were 
shipped 

1. Continuing nitrogen purge of SGS 

HRFS 

1. Feedwater pump to be shipped 1/19 
2. Installed new bushing into feedwater pump housing 
3. Added missing jumper to back of PCM #2 which resolved 

the ground reference anomaly 

HELIOSTATS 

1. No solar Monday-Thursday; aligned 4 heliostats 
Friday; (154 aligned) 
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WEEK ENDING 02/01/85 

RECEIVER SUBSYSTEM 

1. Minor effort due to inclement weather 

1. Replaced boost sump trace heaters and reinsulated 
sump 

2. Two four inch valves for the new cold tank line at 
CRTF 

3. Charged hot tank; emptied cold tank completely in 
preparation for line replacement 

4. Cold pump cavitates at 20 inches; should cavitate at 
11 inches 

1. Continuing nitrogen purge of SGS 
2. Formulating a plan to repair/replace failed trace 

heaters 

1. Feedwater pump shipped 1/30 

HELIOSTATS 

1. No solar all week (154 aligned) 

MASTER CONTROL SYSTEMS 

1. Net-90 again operational with repaired cards 
2. Acurex CRT failed and was repaired 
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WEEK ENDING 02/08/85 

RECEIVER SUBSYSTEM 

1. Replaced purge valve trace heater 
2. Reinsulated purge valves, ready for checkout 

1. Removed cold tank line from cold tank to cold sump 
2. Installed new four-inch control valve at cold tank 
3. Replacement of cold tank line on schedule 

1. Continued nitrogen purge of SGS 

1. Feedwater pump at CRTF 

HELIOS TATS 

1. No alignment effort 
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WEEK ENDING 02/15/85 

RECEIVER SUBSYSTEM 

------------------, 

1. Refurbishment completed, monitoring temperatures 
2. Removed protective shield off top of tower 

1. Completed cold tank line from cold tank to cold sump 
2. Installed trace heaters on new line and valves 
3. Insulation of new line to be completed next week 

1. Continuing nitrogen purge of SGS 

1. Installed feedwater pump 
2. Rewired feedwater pump logic 
3. Repaired spray water heat exchanger diverting valve 

(FCV-432) 

HELIOSTATS 

1. Aligned 19 heliostats (1173 aligned) 
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WEEK ENDING 02/22/85 

RECEIVER SUBSYSTEM 

1. Refurbishment completed, monitoring temperatures 

1. Completed and checked out cold tank line from cold 
tank to cold sump 

2. Leak in boost sump, location not determined 
3. Started reinsulation of outlet to boost pump, salt 

leak at pressure transmitter flanges 

1. Continued nitrogen purge of SGS 
2. One of three SGS trace heaters has additional 

redundant heater 
3. Heater 5 cannot be repaired 

1. Feedwater pump coupling at CRTF 

HELIOS TATS 

1. Aligned 3 heliostats (176 aligned) 
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WEEK ENDING 03/01/85 

RECEIVER SUBSYSTEM 

1. Panel thermocouple TE148 failed 

1. Completed reinsulation of outlet to boost pump 
2. Boost sump trace heater failed at cold/hot 

transition; successfully repaired 

1. Continued nitrogen purge of SGS 
2. Continued to effect repairs of last redundant trace 

heater 

1. Feedwater pump motor bearings determined faulty by 
outside alignment contractor 

2. Replaced feedwater pump motor bearings 

HELIOSTATS 

1. Aligned 2 heliostats (178 aligned) 
2. Heliostat computer failed 
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WEEK ENDING 03/08/85 

RECEIVER SUBSYSTEM 

1. Operated receiver at 800°F set point 
2. Performed preliminary calibration of flow meter to 

receiver (FT-101) 

1. Precharged hot tank with 780°F salt 
2. Tuned cold sump level control valve (FCV-201) 

SGS 

1. Started cleaning (flushing) SGS in preparation for 
testing. 

2. Continued to effect repairs of last redundant trace 
heater 

1. Aligned feedwater pump motor with pump 
2. Completed feedwater pump plumbing 

HELIOS TATS 

l. Aligned O heliostats (178 aligned) 
2. Heliostat HP computer failed 
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WEEK ENDING 03/15/85 

RECEIVER SUBSYSTEM 

1. Installed positive latches on purge valve doors and 
sealed doors 

1. Boost pump seized up-minimum two week to repair 
2. Isolated cold sump from boost sump; capped salt lines 
3. Reinsulated FCV-242 outlet from propane heater 

1. Operated SGS in cold flow 
2. Performed thermal loss tests 
3. Completed repairs of last redundant trace heater: one 

heater without spare 

1. Operated FWP with complete subsystem 
2. Verified FWP hot alignment within spec 
3. Verified three way diverting valve (FCV-432) does not 

leak 

HELIOSTATS 

1. Aligned o heliostats (178 aligned) 
2. Heliostat MODCOMP computer failed "head crash", and 

repaired 
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WEEK ENDING 03/22/85 

RECEIVER SUBSYSTEM 

l. No testing due to boost pump out of service 

l. Removed boost pump, one of two lower bearings damaged 
(repair and reinstallation scheduled for completion 
on 3/29/85) 

2. Installed new trace heater on 3 foot section of 
uninsulated line on outlet of propane heater 

3. Cold pump cavitates at 10.5 inches instead of 20. 
The salt recirculation line is causing the early 
cavitation 

1. Operated SGS in cold and hot flow 
2. Verified auto ramp up and ramp down sequences 

1. Replumbed FWP cooling to only domestic water 
(simplifies operations) 

HELIOS TATS 

1. Aligned O heliostats (178 aligned) 
2. Developed preliminary early warmup pattern 
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WEEK ENDING 03/29/85 

RECEIVER SUBSYSTEM 

1. No testing due to boost pump out of service 

1. Completed boost sump/pump installation 
2. Reinstalled trace heaters on boost pump piping 
3. Reinsulated boost sump pumping 

1. Operated SGS in cold and hot flow 
2. Verified auto ramp up and ramp down saquences 

1. Synchronized to grid for 1 hr 15 minutes; verified 
turbine/generator integrity 

HELIOS TATS 

1. Aligned o heliostats (178 aligned) 
2. Developed preliminary early warmup pattern 
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WEEK ENDING 04/05/85 

Monday. 4/1/85 - Receiver early startup development 

Operated boost pump and verified integrity subsequent 
to removal of loose bolt inside motor housing 
Temporary salt blockage in lower header during 
receiver rill 

Tuesday, 4/2/85 - Full system early startup development 

Receiver panel temperatures ready for receiver 
startup at 06:57 
Receiver panel back tube thermocouples TE-104, 106 & 
110 erratic; control algorithm could not control 
receiver with steady insolation 
Synchronized to grid with full system for 26 minutes 
During turbine/generator ramp up, output oscillated 
between 70 and 960 KW 

Wednesday, 4/3/85 - Receiver operation 

Reattached receiver panel back tube thermocouples, 
TE-104, 106 & 110 
Operated receiver and verified control algorithm 
controls receiver properly 
Could not start up turbine; suspect internal oil pump 
faulty 
Phase III Data Team meeting 

Thursday, 4/4/85 - Turbine troubleshooting 

Removed damaged turbine internal oil pump; twisted 
main shaft, damaged drive gear, seized bearings 
Installed metal panels on lower header 
Initiated turbine oil pump repair options 
Phase III Data Team meeting 

Friday, 4/5/85 - Receiver operation 

Attempted to determine time when receiver produces 
950°F salt at 20K lbs/hr flow rate 
Heliostat 'B' West HIM stow 
Cold tank return control valve (FCV-162) temporarily 
malfunctioned 
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WEEK ENDING 04/12/85 

Monday, 4/8/85 - Utility personnel refresher on MSEE 
Utility personnel briefing in classroom and field 
tour 
Approximately 3 gallons of water in 55 gallons of 
turbine oil 
Main high speed turbine shaft scored 

Tuesday, 4/9/85 - Receiver and SGS Operation 

Utility operators operated receiver in cold flow 
PCM#l off line; delayed receiver startup 
Utility operators operated SGS in cold flow 

Wednesday, 4/10/85 - Propane heater operation 

PCM#l off line; emergency receiver shutdown during 
fill 
SGS heater #5 wiring opened at junction; repaired 
During propane heater startup, temperature of 1560°F 
was experienced due to unknown restricted flow 

Thursday, 4/11/85 - Propane heater operation 

Visually inspected inside propane heater, no visual 
damage 
Operated propane heater; no anomalies 
Emcon repaired PCM#l; replaced priority interrupt 
card 
Repaired failed Olin loop trace heater; loop 
operational 

Friday, 4/12/85 - System early morning startup 

Started operations at 05:30 and demonstrated early 
startup 
started receiver fill at 06:49 
started SGS fill at 08:07 
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WEEK ENDING 04/20/85 

Sunday, 4/14/85 - Start power production {good solar) 

sync to grid 8 hr - 13 minutes 
Started receiver fill at 06:46 
Sync to grid at 08:47 

Monday, 4/15/85 - power production (1067 w/m2 peak 

Sync to grid 6 hr - 32 minutes 
Started receiver fill at 06:49 
Sync to grid 07:58 
Receiver drain valve FCV-180 leaks through 

Tuesday, 4/16/85 - power production (partial solarw 

Sync to grid 2 hr - 52 minutes· 
Temporary partial salt blockage in lower header (two 
passes) 
Main SGS system outlet valve FCV-491 leaks water 

Wednesday, 4/17/85 - power production (early clouds) 

Sync to grid 5 hr - 14 minutes 
Added insulation to lower header inside cavity 
Temporary partial salt blockage in lower header (one 
pass) 

Thursday, 4/18/85 - power production {partial solar) 

Sync to grid 5 hr - 18 minutes 
Olin loop not operational (frozen salt) 
High winds (50 mph) late in afternoon 

Friday, 4/19/85 - power production (no solar) 

Did not sync to grid 
Manually locked closed receiver drain valve FCV-180 
Added additional insulation to lower header inside 
cavity 

Saturday, 4/20/85 - power production (best day) 

Sync to grid 9 hr - 7 minutes 
Main SGS steam outlet valve leaks superheated steam 
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WEEK ENDING 04/27/85 

Sunday. 4/21/85 - power production (no solar} 

Did not sync to grid 
HRFS cycle fill pump discharge union failed 

Monday. 4/22/85 - power production (no solar - rain} 

Did not sync to grid 
Replaced faulty union on discharge of cycle fill pump 
Replaced bonnet gasket on main SGS steam valve (FCV-
491) 

Tuesday. 4/23/85 - power production (good solar; 1074 w/m2 
max} 

sync to grid 4 hr - 12 minutes 
Temporary salt blockage in lower header; 3 hour delay 
Emcon right console erratic; random graphics appear 

Wednesday. 4-24/85 - power production (good solar} 

Sync to grid 10 hr - 34 minutes 
Emcon repairman replaced display generator card and 
central processing unit card which corrected erratic 
console 

Thursday. 4/25/85 - power production (partial solar} 

Sync to grid 2 hr - 43 minutes 
Water leak at HRFS discharge from spray water heat 
exchanger valve (HV-450) 
Oil leak from feedwater pump to cooling water 

Friday. 4/26/85 - power production (partial solar} 

Did not sync to grid 
Temporary salt blockage in lower header; 30 minute 
delay 
Charged hot tank to 8oo°F 

Saturday. 4/27/85 - power production (no solar - windy) 

Did not sync to grid 
Verified faulty heater in Olin Loop (Olin Loop not 
operational) 
Repaired spray water heat exchanger valve (HV-450) 
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WEEK ENDING 05/04/85 

Sunday, 4/28/85 - power production (no solar - rain) 

Did not sync to grid 
No operations due to rain 

Monday, 4/29/85 - power production (no solar - rain 
until 14:00) 

-Did not sync to grid 
-Reterminated SGS recirculation wires 
-Charged hot tank using receiver to 871°F@ 133" 

Tuesday, 4/30/85 - power production 

Sync to grid 9 hr - 20 minutes 
Heliostat diesel generator #2 failed (requires 
overhaul) 
FWP pressure control valve (FCV-401) leaks, cannot 
maintain SGS at full load; derated SGS 10% 

Wednesday, 5/1/85 - power production 

Sync to grid 6 hr - 6 minutes 
Receiver fill at 10:21 (3 hr late) due to cold lower 
header 
Scramed heliostats at 16:20 due to no solar 

Thursday, 5/2/85 - power production (partial solar) 

Sync to grid 4 hr - 11 minutes 
Acurex tape malfunctioned; replaced tape 

Friday 5/3/85 - power production 

Sync to grid 10 hr - 52 minutes on 13 hr - 15 minute 
day 
Lost feedwater pump pressure twice for less than five 
minutes 
FWP pressure control valve (FCV-401) still leaks 

Saturday, 5/4/85 - power production (partial solar) 

Did not sync to grid (SGS drain valves trace heaters 
failed) 
Repaired SGS drain valves (FCV-381/382) trace heaters 
(all SGS heaters have redundant circuits) 
Charged hot tank using receiver 
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WEEK ENDING - 05/11/85 

Sunday. 5/5/85 - power production (partial solar) 

Synchronized to grid 7 hrs, 28 min 
No solar at 1430, shutdown all subsystems 

Monday, 5/6/85 - power production (partial solar) 

synchronized to grid 7 hrs, 31 min 
No solar at 1520 

Tuesday. 5/7/85 - power production (partial solar) 

synchronized to grid 6 hrs, 57 min 
Clouds throughout operations from 1100 

Wednesday. 5/8/85 - power production 

Synchronized to grid 10 hrs, 48 min 
Cold sump vent blocked twice with frozen salt 

Thursday. 5/9/85 - power production (partial solar) 

Synchronized to grid 3 hrs, 21 min 
Cold sump vent blocked three times with frozen 
salt 
Main SGS steam outlet valve (FCV-491) leaks 
steam 

Friday, 5/10/85. power production (p~rtial solar) 

Synchronized to grid 4 hrs, 35 min 
High winds (40-45 mph) hampered operations 

Saturday. 5/11/85 - power production (last day) 

Synchronized to grid 9 hrs, 31 min on 13 hr, 25 
min day 
Added additional insulation inside cavity lower 
header 
Cold salt pump leaks (spray) at housing 
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A3-262-EP/RJH-0480 
May 9, 1984 

MEMORANDUM 

To: 

From: 

Subject: 

B111 Delameter, SNLL-8453 and Ed DeMeo, EPRI 

John Holmes, SNLA-6222 and D1ck Holl, MDAC 

MSEE Rel1ab111ty Review and Recommendations 

A reliability audit of the MSEE was conducted by MDAC and the CRTF with an 
in-depth review held with representatives of MMC, B&W, B&V and PNM. The major 
findings of this review and the resulting recommendation are given below. 

Objective 

Recommend a maintenance program to achieve the following system availability targets: 

0.5 for test program from June - August. 

0.75 for utility operation from September - November. 

The cost trade factor for system availability is $100K per month. This is 
based on the incremental cost of operating the MSEE and conducting the test program. 

The reliability review was conducted in the four phases summarized below. 

Survey -- April 9 - April 17 

A detailed listing was made of every component of the MSEE, including all 
instrumentation. Individual interviews were conducted with all members of the 
CRTF staff associated with MSEE and with the major equipment suppliers. The 
following information was tabulated for each component: 

o Critical for MSEE operation? 

o Past problems 

o Present status 

o Spares status (where available) 

In addition, any other suggestions to improve equipment availability were solicited. 
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A3-262-EP/RKJ-0480 

During this same period, a physical inventory of spare parts for the MSEE was 
prepared by John Holmes. 

The detailed aud1t (21 pages) is available for review at the CRTF. It was 
used to prepare a "short list" for detailed review dur1ng the next phase. 

Detailed Review -- April 18 - April 20 

A detailed review of MSEE reliability by subsystem was conducted and potential 
improvements were discussed. The review committees, the subsystems reviewed 
and the dates are given on Attachment I. The format for these reviews 
together with the discuss1on leaders are shown on Attachment II. The material 
reviewed, including that added at the meetings, is given in Attachments III 
and IV. Attachment III reviews past problems and present status by subsystem 
and component category; it is the "short list" developed from the preceding 
survey. Attachment IV covers potential problems, possible actions and 
recommendations from the committees. 

A set of action items needed to complete the reliability assessment and 
implement the EPS recommendations was prepared. They are given as Attachment 
V. 0 

Action Items -- April 23 - April 30 

The action items listed in Attachment V were completed sufficiently to prepare 
the reliability recommandations. The balance will be finished as required to 
implement the recommended program. 

Recommendations for Reliability Improvement of MSEE May l - May 4 

A set of recommendations to improve the reliability of MSEE was prepared by 
John Holmes. These were reviewed and agreed with by Dick Holl. These 
recommendations are submitted as Attachment VI. 

Other documentation of this review activity is available at the CRTF. The 
undersigned will be happy to discuss any aspect in greater detail. 

John Holmes 
SNLA-6222 

RJH/ad 

Attachments: As Noted 
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Wed., Apr11 18, 1984 
9:00 am - 4:30 pm 

Thur., April 19, 1984 
9:00 am - 4:30 pm 

Fri., April 20, 1984 
9:00 am - 4:00 pm 

MSEE RELIABILITY REVIEW 

CRTF 

Receiver ( RS) 
Thermal Storage (TSS) 
Steam Generator (SGS) 

- Salt Side 

Steam Generator (SGS) 
Heat Rejection & 

Feedwater (HRFS) 
Electric Power 

Generation (EPGS) 

Master Control (MCS) 
Equipment Protection 

( EPS) 
Heliostats (CS) 
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Attachment I 

Marty Brezeczek (MMC) 
George Grant (B&W) 
John Holmes (CRTF) 
Tom McKeown (MDAC) 
Dick Holl (MDAC) 
Ralph Dowling (B&W) 
Larry Clark (MMC) 

George Grant (B&W) 
Gene Moller (B&V) 
Rich Crane (PNM) 
John Holmes (CRTF) 
Tom McKeown (MDAC) 
Dick Holl (MDAC) 
Ralph Dowling (B&W) 
Larry Clark (MMC) 
Larry Nelson (SR) 

John Holmes (CRTF) 
Roger Aden (CRTF) 
Larry Clark (MMC) 
Dick Holl (MDAC) 
Tom McKeown (MDAC) 



Attach:r,e;nt I I 

DISCUSSION LEADERS 

RS & HELIO-
TSS SGS HRFS EPGS MCS EPS STATS 

Subsystem Tom Tom Tom Tom Roger Larry John 
Description McKeown McKeown McKeown McKeown Aden Cl ark Holmes 

Tom Tom Tom Tom 
Operations McKeown McKeown McKeown McKeown 

Equipment Protection Larry Larry Larry Larry Lar~ Larry 
Subsystem Functions Clark Clark Clark Clark Clar Cl ark 

Past Problems - Larry Ralph John Larry Roger Larry John 
Present Status Clark Dowling Holmes Nelson Aden Clark Holmes 

Potential Problem Dick Dick Dick Dick Roger Larry John Review Holl Holl Holl Holl Aden Clark Holmes 

Summary of John John John John John John John Recommendations Holmes Holmes Holmes Holmes Holmes Holmes Hal mes 
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At tadvnent I II 

Review of_Past Problems and Present Status of HSEE 

carponent 
Category 

Absorber 

Housing 

Door 

Pipes 

Purrps 

Valves 

Past Problems 

RECEIVER AND THERMAL STORAGE SUBSYSTEH 

None 

Beam spillage scorched paint 

Beam spillage burned control wires, motor overdrove 
and damaged brackets and burned out motor 

Hicroswitches failed 

Vibration during RS drain 

Vibration during TSS operation 

Cold spots at fixed points 

Gaskets 

Pipe hangers 

Booster plJ!ll) packing leaks and freezing 

PUl1'4)s cavitated during operation 

Cold purrp not spinning down properly 

Boost pulll) bypass orifice undersized 

FCV-101, FCV-102, FCV-151 actuator problems 

Drain and purge valves had wrong gaskets 

FCV-211 bent shaft 

FCV-231 bellows leaked 

FCV-201, FCV-211, FCV-221 leak by 

Insulation & All valves become cold in high winds 
wind protection 

Access difficult in many areas, particularly 
purge valves 
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OK 

OK 

OK 

OK 

Present Status 

Changed procedure, OK 

Changed procedure, OK 

OK 

OK 

OK 

Rebuilt; OK 

Continuing 

Greased bearing, OK 

Remains 

Rebuilt, OK 

Replaced; OK 

Doesn't close properly 

Replaced; OK 

Remains 

Reinsulated; some lose heat 
in winds greater than 20-30 
lll)h 



Attactment Ill 

Review of Past Problems and Present Status of HSEE 

Carponent 
Category 

Heat trace 

Instrumentation 

calibration 

Replaced 

Check out 

Out of calibration 

Propane heater 

Tanks 

Past Problems 

RECEIVER AND THERMAL STORAGE SUBSYSTEM 
(Continued) 

Changed to active control 

Lost 7 heaters 

Terll)erature sensors (62) 
- Replaced slow TCs for control (18) 
- Header #5 TE-188 reads low 
- Booster pl.fill) bearing TC lifted 

Pressure sensors 
- No problems 

Level sensors 
- LT-151 freezing, leaking gaskets, 

ca 1 ibrat ion 
- All others - None 

Valve ZTs will not stay in calibration 

Flow sensors 

Out of calibration 

Flux gages 

Valve position indicators 

Will not control terll)erature under main flame without 
salt 

Hinor explosion due to flame-out 

Heaters in hot salt storage burned out 

Line to cold sulll) undersized for rated operation 

Salt spills fran hot surge tank, cold Slflll) and hot 
s~ 

Electrical supply Tripped tower breaker; burned out power supply wiring 
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Present Status 

OK 

Running on backups, 
repairing where possible 

OK 

Reattached; OK 

OK 

Insulated, changed gaskets 
out of calib. 

OK 

Out of calibration 

- FT-1O1 freezing, out of 

- 1 - bracket problem 

- 1 - burnt out 

- 2 - electrical problems 

- Go out of calibration 

Continues 

OK; wind shields added 

Remains 

Remains 

Procedures corrected 

Not sized for full system 
capacity 



C~onent 
Category 

Valves 

Piping 

Heat exchangers 

Instrurrentation 

Heat trace 

Electrical heater 

AL Lachmcn L 111 

Review of Past Problems and Present Status of MSEE 

Past Problems 

STEAM GENERATOR SUBSYSTEM 

3 had assentily problems 

All have sane thermal loss problems 

FCV-384 I-to-P problems 

Pressure relief valve PSV-381 
Needs to be rebuilt after every lift and reset 

None 

None 

Boiler water circ. pll!Tp (BWCP) broke bearings, shorted stator. 
Running backwards. 

Cavitated hot salt PUlll> often 

Chemical feed PUlll>, Phosphates settle out 

BWCP thermal switch is bad 

Temperature sensors - none 
(TE-332 & -331 leaked) 

Pressure sensors - all froze on water side 

Flow sensors - calib. 

level sensor - freezing, leaking 

Lost one circuit 

Added instrument circuits - none 

Burned out elements twice 

Pre5sure vessel ruptured 

Heater wa5 wet when arrived on site 

E-9 

Present Status 

Reworked; OK 

Reinsulated, windshields 
added 

Problem remains I-to-P 

OK 

OK 

OK 

OK 

OK 

Continuing problem 

Remains 

OK 

Heat tracing & insulation; 
OK 

Recal ib.; OK 

Rework; OK 

Running on backup; OK 

OK 

OK 

OK 

OK 



~nent 
Category 

Valves 

Piping 

Heat exchangers 

PIXrpS 

Instrumentation 

Heaters 

Cooling tower fans 

Attactvnent Ill 

Review of Past Problems and Present Status of HSEE 

Past Problems 

HEAT REJECTION AND FEEDWATER SUBSYSTEM 

FCV-401 cracked rim 
FCV-411 positioner drifting 
FCV-421 flow rate inadequate 
FCV-431 none 
FCV-432 leaked by 
FCV-471 cracked plug 
FCV-483 orifice clogs 
FCV-491 changed to flow control 
All others - none 
None 

Spray water - gasket blowout 
Feedwater - not rated output 

DA - none 

Feedwater - cavitation; poor wannup 

Spray water - leaky 0-rings 

Chem. feed pUIJl>. Plugged check valve 

Condensate makeup - replaced rrotor w/larger motor 

Cycle fill - loses prime 

Temperature sensors 
- Cooling water TE-484 
- Balance - none 

Pressure sensors 
- PT-482 freezing 
- Balance - none 

Flow sensors 
- FT-481 
- FT-482 - out of calibration 

FT~ll n~~d~ oon~t. bl~dlng 

Level sensors - none 

Replaced DA heaters after chem. clean 

Bank #11 stopped running 
during system operation 

2 running backwards 

E-10 

Present Status 

OK 
OK; leaks by 
Replace plug & trim 

OK 

Rework 
OK 

OK 
OK 
OK 

OK; sma 11 leak 
-460°F; rated 550°F 

OK 

OK; changed procedure 

OK; 111inor leak 

OK 

OK 

Replacing 

out of calibration 
OK 

Needs constant venting 
OK 

Does not read 
Out of calibration 

? 

OK 

OK 

Heaters undersized 
on rootor contactors 

OK 



Ccrrponent 
Category 

Turbine 

Generator 

Exciter 

Reverse power relay 

Reduction Gear 

Valves 

Piping 

PIJlll)S 

Heaters 

Instrumentation 

At tactvnent II I 

Review of Past Problems and Present Status of MSEE 

Past Problems 

ELECTRIC POWER GENERATION SUBSYSTEM 

5 steam seals don't work 

Brushes not seating, wired wrong 

Ml)lidyne did not work 

Solid state wired per catalog (wrong) 

Possible wiring problem 

Oil foaming 

Small oil leaks 

None - cal ib 

None 

None 

None 

Terrperature sensors - none 

Pressure sensors 
- PT-582 
- Balance of sensors - none 

Level sensor - LT-511, installation 

Turbine oil 
- Flow sensors - didn't work 
- Synchroscope - 2 working in opposite directions 
- Voltage - none 
- Current - none 
- Power 
- VARS 
- Frequency - calib. 
- Speed - calib. 
- Vibration - none 
- Pressure indicator PI-581 

E-11 

Present Status 

Don't work 

OK 

Not used 

OK 

Working on problem 

Continues 

Working on them 

OK; recal ib 

OK 

OK 

OK 

OK 

Does not read 
OK 

OK 

NA 
OK 
OK 
OK 

Cal. 
Cal. 
OK 

Not reading 



Corponent 
Category 

El"ICON D-2 
PCN-1 

PCM-2 

PCM-3 

Operator 
consoles 

Host c~uter 

Line typers 

Disk drives 

Coomunication 

Control signals 

Signal 

Network-90 

Operator consol 

Termination unit 

Power supplies 

PCU 

OIU 

Acurex 

HP 

Attactrrent III 

Review of Past Problems and Present Status of HSEE 

Back plane card shorted 

µp card went out 

Past Problems 

MASTER CONTROL SUBSYSTEM 

Alrbient sensor card (static elect.) 

Power dropouts 

Lost analog cards 

lost a digital card 

Noise spike stalled µP 

Arcade mode 

l memory cell bad 

Can copy screen fran only one CRT 

None 

Lost a head decoder 

Storage space, superfluous software 

Noise 

Dual signals required; contributed to incidents 

Replaced CRT, moved to control roan 

2 burned out cards, replaced/reworked 

One went bad 

Slave module went bad 

Diodes went bad 

Lost a Winchester drive 

Gets lost sometimes 

Head crash 
E-12 

Lost a I/0 card to MODCOMP system 

Present Status 

OK 

Software overload 

OK 

No line conditioner 

OK 

OK 

Line conditioner; OK 

Still present 

Still present 

Still present 

OK 

OK 

OK 

Needs a line conditioner 

St i 11 required 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 



Cooponent 

Heat trace 

Boost pun-., 

Cold pum, 

Line No. 16 

Wind protection 

- Tower top 

- Top of hot tank 

Attachment IV 

Potential Problems and Possible Actions 

Potential Problem Possible Action 

RECEIVER AND THERMAL STORAGE 

Headers had 8 installed 

- need 4, 6 remain 

19 drain & purge valves had 

redundant heaters installed; 

3 have failed 

Variable terrps - during winds 

Bearings and leakage 

Bearings 

Vibrations 

Carponents cold following winds 

Carponents cold following winds 

None 

Repair 3 failed junctions 

Order spares for backup 

Spare for Line 12 

Add more active control loops 

Spares 

Spares 

Install vibration darrpeners 

Design and install wind shields; 

Include FCV-101, -102 and FT-101 

Design and install wind shields; 

E-13 

Recoomendation 

Review MMC data on dead 

band irrpact (on 5/9) 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 



Cooponent 

Propane heater 

Valves 

- FCV-211 

- FCV-152 

- FCV=231 

- FCV-161 & -162 

- FCV-161, -242, 

-231 & -351 

- FCV-101 & -102 

- Balance of 

reioove-operated 

valves 

Attactment IV 

Potential Problems and Possible Actions 

Potential Problem Possible Action 

RECEIVER AND THERMAL STORAGE 

(Continued) 

Fuel control ancmaly 

Manual control could overheat 

salt; requires constant 

roonHoring 

Diagnose and repair 

Add control loop 

(add outlet TC and hookup to 

EHCON) 

Bent shaft Rebuild 

Plug & seat removed; orifice in Rebuild 

1 i ne; may be too sma 11 Revise procedures or 

increase orifice 

Cannot remove seat - welded body Replace 

High head drop 

Bellows of SS321 

Actuators 

Rebuild kits 

Have spare bellows for all 

Rebuild kits 

Rebuild kits and spare 

positioners 

E-14 

Reccmnendation 

Yes 

Yes 

Yes 

Action items 

1. Recalculate flow 

2. Check with Lawrence P 

No 

Yes 

Yes 

Yes 

Yes 



Ccrrponent 

Instrumentation 

Cavity housing 

General 

Attactvnent IV 

Potential Problem 

Potential Problems and Possible Actions 

Possible Action 

RECEIVER AND THERMAL STORAGE 
(Continued) 

FT-101 calibration changes 

LT-101 calibration drifts 

PT-180 and PT-181 

Other 

Damage to internal insulation 

Cold lines 

Premature wearout 

Calibrate & recheck periodically 

Calibrate & recheck periodically 

Provide spares 

Provide spares 

Spare boards 

Reinsulate inlet to 
receiver (FT-101 to inlet) 

Replacement contactor kits 

Preventive maintenance program 

E-15 

Reccmrendation 

Yes 

Yes 

Yes (one) 

Yes: llP for FT 
spare bubbler 
spare P'.fll> 
for flux 
gages 

Yes, 

Are on order 

Action Item 



Coovonent 

Pl.llf)s 

BWCP 

Hot salt 

Electrical 
heater 

Valves - all 

Insulation 

Heat trace 

Wind protection 

Im;trumentation 

General 

Attactment IV 

Potential Problems and Possible Actions 

Potential Problem 

Ran 6 IOOS. at high all1)S. 

Bearings 

Failures in past 

Possible leaks 
(bellows of FCV-351 covered 
in TSS) 

Heat loss 

Two running on backups 

FCV-341 using both wires 

Cool C001)onents 

PUl!l) on indication 

Replacooient 

Freeze protection 

Recirculation flow 

Drum level 

Premature wearout 

Poc;,:dble Act ion 

STEAM GENERATION SUBSYSTEN 

Spare stator & rotor ($3600) 

Spares 

Spare ($2800) 

Rebuild kit for all valves 

Adaptor for steam drum relief 

Add insul. between evaporator 
and electrical heater 

Repair and spare 

Spare 

C001)lete wind screen install. 

Current rather than contact for 
PLITl> on 

Check all spares 

Confinn; add to atte!'l)erator 

Add transducer in BWCP discharge 
line 

Add disphragn transmitter using 
silicone oil 

Provide scheduled maintenance 
program 

E-16 

Recoomendation 

Yes, Ralph Dowling to con 
finn that we have bearing 
and inpeller 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes, Ralph Dowling provi 
spec 

Yes 

Yes, also for RS & TSS 

Yes 

Yes 

Check cost, Ralph Dowling 

No 

Yes, action item 



Cooponent 

Heat exchangers 
- Spray water 

- Feedwater 
Heater 

PI.JJll)S 

- Feedwater PUlll> 

Potential Problem 

Head gasket leaks 

Marginal performance 

Wanrup 

Attachment IV 

Potential Problems and Possible Actions 

Possible Action 

HEAT REJECTION ANO FEEOWATER SUBSYSTEM 

Supply of gasket material 

New valve for FCV-421 

Insulate steam line 

- Spray water purrp Seals 

Add recirc. pun:p 

Spare seals & 0-rings 

- On signals No positive indication that 
purrp is running 

Cooling tower fans Power overload Bank #11 

Valves 
- FCV-471 

-421 

-411 

Steam traps 

Instruments 
- LI-471 

- OOT-480 
-CC-481 
-PHT-480 

Has wrong plug 

Covered under FWH 

Reaction time 

Undersized or clogging 

Does not stay clean 

Not wired to HCS 
Could be running with bad 
quality water 

-Valve positioners Drifting 

-FT-411 Needs const. bleeding 

General Premature wearout 

Install current sensors 

Checkout & repair 

Replace 

Replace 

Move across bridge 

Replace with proper rating 

Get gaskets; clean 

Wire to HCS 

Recal.; Rework 

Provide scheduled maintenance 
program 

E-17 

Recoomendation 

None, we have 

Yes 

Yes 

Yes, review B&V design 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Move across bridge to just 
upstream of FCV-411 

Yes, action item 



Steam seal& 

Valves 

Potential Problem 

Attacl"frent IV 

Potential Problems and Possible Actions 

Possible Action 

ELECTRIC f>(),lER GENERATION SUBSYSTEM 

No turbine back pressure trip Repair 

- Turbine throttle Not calib. no positive turbine 
shutoff 

Recal. 

Instrlillentation 
-General 

Generator 

General 

Cal ib. 
Hookup 

Oil leaks 

Exciter output 

Premature wearout 

Recalib. 
Check & reconnect 

Fix 

Var. controller on output of 
exciter 

Provide preventive maintenance 
schedule 

E-18 

Recoomendation 

Yes 

Yes 

Underway 
Yes 

Yes 

Obtain prke 

Yes, action item 



Attachment IV 

Potential Problems and Possible Actions 

Cooponent 

EMCON Monitors 

EMCON Carrnunications 

Power supplies 

EHCON cards 

Network-90 

Reccmnendation 

MASTER CONTROL SUBSYSTEM 

E-19 

Add 2 more monitor screens 
for utility operation 

Eliminate dual signals 

Pull more spare cables between 
subsystem and PCM 

Recheck all grounds and trouble
shoot elimination of arcade rrode 

Add UPS and line conditioners 
on all PCHs and host 

Maintain present inventory as used 

Determine when warranty expires 

Consider eliminating 



Attactvnent IV 

Potential Problems and Possible Actions 

Cooponent 

Tower power supply 

Circuit breakers 

UPS for receiver valves and 
3 EPS cabinets 

Air supply in tower 

TSS building 

UTILITIES 

E-20 

Reccrnrendation 

Increase rating to 1500 kW 

Provide spare carponents 

Check status of loaner now in 
use 

Spare parts 

Preventive maintenance 

Add coding fan 



Attachment V 

Action Item List 
from Reliability Review 4/18 - 4/20/84 

(Continued) 

Steam Generator (Continued) 

Preventive Maintenance Plan 
and schedule 

Cost estimates for required 
spares 

Capability of steam generator 
to accept more rapid warmup 
and cooldown rates 

Preventive Maintenance Plan 
and schedule 

Implement changes: 

Orum level high-high: 
o Delete: Open generator 

circuit breaker 

Turbine generator trips: 
o Add PS531A 
o Add TE-332A 
o ADO PT-582A 
o Delete AZT-581 

o Delete TT-483A 

MCS trips: 
Set steam pressure to 
turbine trip at 900 psi 

Check impact of shutting 
FCV-301 instead of tripping 
turbine for booster pump 
sump level high 

E-21 

Assigned 

Ralph Dowling 

Ralph Dowling 

Ralph Dowling 
( from George 
Grant) 

Lindsey Nelson 

Larry Clark 

George Grant 
(through Ralph) 



Attachment VI 

MSEE Reliability Recommendations 

General Considerations 

Spare Parts 

Correlate current inventory with requirements 

Establish inventory record and control system 

Preventive Maintenance 

Establish PM schedule based on manufacturer's recommendations for 

all MSEE components 

Establish record keeping and call-back system 

Instrument Calibration 

Establish schedule for calibration of all flow, pressure, level 

transducers and control valve response to MCS commands 

Recalibrate solar flux gages in the CRTF solar furnace every four 
months 

Water/Salt Chemistry 

Perform daily analysis of water quality in the feedwater system 

and the steam generator. Operate Q!l.}y when within specification. 

Monitor salt inpurity content. 

Configuration Control 

Enforce MMC recommended configuration control plan. All changes 

to hardware, software, and procedures will be approved prior to 

implementation. 

System Priorities for Action 

Based on past experience with MSEE downtime and the present status of the 

equipment, reliability recommendations will be ordered according to the 

following priority list. Further rationale for this ordering is given below. 
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l. CRTF ut1lities 

2. Steam generator 

3a. Thermal storage and propane heater 

3b. Heat rejection and feedwater 

4. Solar receiver 

5. Turbine generator 

6. Master control, data & EPS 

7. Hel1ostats 

Rationale for Priorities 

1. CRTF utilities must be available or none of the subsystems can 

operate. The primary utilities are: 

Electrical power 

Instrument air (compressors/driers) 
UPS for receiver valves and three EPS cabinets 

Backup instrument air 

Deionized water 

2. The steam generator is the pivital component of the MSEE. Without it 

we cannot operate the EPGS or efficiently operate the receiver since 

it is the only fast heat rejection system we have. 

3a, b. The thermal storage, propane heater, feedwater and heat rejection 

systems are v1tal to the operation of the steam generator. The 
propane heater must maintain the hot storage tank in event of long 

periods without sun or without the receiver operable. 

4, The solar receiver is considered higher priority than the EPGS because 

it is the solar-unique part of MSEE. 

5. The turbine generator is part of the overall MSEE but is not vital to 

operation of any of the other subsystems. The steam generator output 
can be consumed directly by the heat rejection system. 

6. The master control, data and EPS are vital to the operation but 

historically have not prevented desired operation for more than two 
consecutive days. 
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7. The heliostats and their controls are vital only to operation of the 

solar receiver. Historically, about 95 percent of the field is 
available at all times. Failure of the control computers could cause 

an acceptable, one-to-two-day delay in receiver operation. 

Specific Action Recommended for MSEE 

These recommendations are listed in the order of priorities discussed above. 

1. CRTF Utilities 

Electrical - An increase in the size of the CRTF substation is under 
design, but will not be installed in CY 1984. Operational procedures 
prevent exceeding the current capacity of the substation. A number of 

smaller circuit breakers should be backed up with spare parts. 

Instrument Air - The TSS/SGS area is served by a dedicated compressor 

and dryer system. A second compressor of marginal capacity backs up 

the main compressor. The tower is served by a single compressor and 

dryer system. A spare for the tower has been procured. All CRTF air 

compressors are on routine SNL PM programs. 

UPS - We use four small uninterruptable power supplies for the EPS and 
receiver drain valves. A spare supply should be procured. Three 
additional units should be procured for the PCMs. 

Backup Instrument Air - A sufficient inventory of compressed, bottled 

gas should be in on-site inventory at all times. A specific CRTF 
operator will be responsible. 

Deionized Water - No action required. Deionizer beds are under an 
on-call service contract. 

2. Steam Generator System 

SGS Boiler Water Circulation Loop - Both the circulation heater and 

the canned-rotor circulation pump are required for operation of the 

SGS. A spare immersion heater and critical components (stator, rotor, 

impeller) of the pump should be ordered. The pump cooling system 

should have a complete spare unit, pump and radiator. 
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SGS Steam Dru_m Safety Valve - A spare CRTF relief valve will be 

calibrated for SGS application and used to exchange with the original 

valve if it develops leak-through conditions. With cooldown and 

heat-up, this can cause a two-to-three-day test delay. 

SGS Valves - All salt valves should have spare stem and bellows 

assemblies, and complete gasket sets. Wind shields will be installed 

on all salt valves. Steam valves should have on-site spare gaskets, 

packing and seat/plug trim sets. Manufacturer 1 s recommendations for 

spare parts of the electric/pneumatic operators and positioners should 

be on-site. 

SGS I&C - All level, flow, and pressure transducers should have 

on-site, spare components. Freeze protection shall be implemented on 

all water systems at the appropriate time.of year. N-90 will not have 

on-site spares. When the N-90 warranty expires, it may be replaced 

with the EMC process control system if extensive downtime is 

encountered. Over 90 interconnections will be eliminated and thus 

overall control reliability should improve. 

SGS Steam Traps - The SGS steam traps are marginal for the 

application. These should be replaced by more conservatively 

specified traps. This will assure early start-up after overnight 

system hold. 

SGS Trace Heat - Hot-to-cold junction failures will be repaired as 

possible. The two areas that have unrepairable heating element 

failures should have two on-site spares. Dual spares will be ordered 

for other areas only when unrepairable failures are encountered. 

Operation will be with the redundant heater while the spares are 

procured. The spares will not be installed until the redundant heater 

and original heater have both failed and cannot be repaired. 

Wind Protection - Wind shielding should be completed for all SGS 

valves and components to allow the trace heaters to keep temperatures 

above the salt freezing point under all wind conditions. 
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3a. Thermal Storag~ System 

TSS Salt_Pumll - All three salt pumps should have formal PM 

procedures. Critical spare components for each pump should be 

on-site. Electric moter burn-out will be dealt with via standing 

Sandia local maintenance contracts. Melting frozen salt around 
packing glands shall be controlled only by electric heat rather than 
by open flame torch application. The pump packing cooling system 

should have a complete spare unit (pump and radiator) on-site. 

TSS Valves - All salt valves should have spare stem and bellows 

assemblies and complete gasket sets on-site. Manufacturer•s 

recommended spares for the actuators and positioners should be on-site. 

TSS I&C - All level, flow, and pressure transducers should have 
on-site spare components. 

TSS Propane Burner - The propane burner fuel supply control unit 

should have all manufacturer•s recommended spare parts on-site. The 

air blower should receive periodic PM. The three propane evaporators 

should have one set of recommended spare parts. 

TSS Trace Heat - Hot-to-cold junction failures will be repaired as 

possible. Dual spares will be ordered as soon as one of the two 
heaters on any area becomes unrepairable. The dual spares will be 
installed only after the last original heater in an area becomes 
unrepairable. 

TSS Piping - Excessive pipe vibration has been observed on the hot 

salt line at the inlet to the SGS. This will be reduced by the 

addition of a shock absorber. 

Wind Protection - Wind protection should be provided for all valves 

and components. 

TSS Olin Loop - No recommendations for the Olin loop. If the loop 
becomes inoperable, it will be isolated for repair. 
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3b. Heat Rejection and Feedwater System 

HRFS Pumps - Spare seals, gaskets, packings, impellers or diaphragms 

and check valves should be procured and available on-site for the 
feedwater, spraywater, cooling water, cycle fill and the condensate 

makeup pumps. Motor burnout will be handled locally. Lubrication and 
other PM will be formalized. 

HRFS Valves - All flow and pressure control valves should have spare 
gasket sets on-site. Replacement trim should be available for all 
steam control valves. Operators and positioners should have 

recommended spare components on-site. 

In order to achieve improved efficiency from the feedwater heat 
exchanger, the steam control valve needs to be replaced with a larger 
capacity valve. The valve body is available. New trim will be 
procured. To achieve improved feedwater pressure control to the SGS, 
the control valve will be relocated nearer the SGS rather than as it 
is now in the tower. 

HRFS Spray Water Heat Exchanger - The SWHX has historically leaked at 
the tube-to-shell flange. The gasket was recently changed to an 
expanded TFE fluorocarbon type (Gortex) and leakage has been 

controlled. Spare gasket material is on-site. 

HRFS Deaerator - The deaerator (400°F, 233 psi condenser) is heated by 
two electric immersion heaters for start-up. Spares are available 

on-site. 

HRFS Safety Relief Valves - The Sandia pressure lab has assured a 
one-day turnaround for resetting relief pressures if the valves 
develop leak-through conditions and require relapping. 

HRFS Steam Trap - The steam trap between the FWHX and deaerator is 
inappropriate for the required service. A new trap should be procured. 

HRFS I&C - All level, flow, and pressure transducers should have 
on-site spare components. 
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ttRfS_Cool1ng Towers - Blower motors and belts are read1ly ava11able 
locally. Loss of one decreases the total cool1ng capac1ty by less 

than four percent. Ethylene glycol content will be checked at the 
onset of cold weather. 

4. Solar Receiver System 
RS Valves - All salt valves should have spare stem and bellows 
assemblies, and complete gasket sets on-site. Wind shields should be 
improved on all purge, drain, and flow control valves. Manufacturer 1 s 
recommended spares for the operators and positioners should be on-site. 

RS Heat Trace - Hot-to-cold junction failures will be repaired as 

possible. Dual spares will be ordered as soon as one of the two 
heaters on any area becomes unrepairable. The spares will be 
installed only after the last original heater fails unrepairably. 

Wind Shields - Wind protection is required for all receiver valves and 
headers and some lines. This is essential to provide adequate 

receiver availability. 

RS Piping - Excessive pipe vibration has been observed during certain 
emergency operations. These areas will be equipped with shock 
absorbers. 

RS Solar Panel - Pre- and post-test visual inspections are used to 
detect incipient failures. No spare material or parts are recommended. 

RS Cavity and Door - Spare cavity insulation is available on-site. 
Loss of the cavity door operability is considered not worthy of 
on-site spare parts. The door can be left open and the receiver 
operated normally. 

RS I&C - All level, flow and pressure transducers should have on-site 
spare components. Solar flux gages are informational only and do not 
require on-site spares. Panel thermocouples used for receiver control 
must have on-site spares. 
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5. 1ur~ugenerator 

T G Cont r o l s a n d Re l .cl.Yi - A 11 s a f et y c on t r o l s a n d r e l a y s s h o u l d ha v e 

on-site spares. The generator exciter should have recommended spare 

components on-site. 

TG Valves - The steam shutoff valve should have spare gaskets and trim 

on-site. The throttle valve and governor valves are unique. Problems 

with these will be resolved by local rebuilding or refurbishing a 

required. 

TG Steam Traps - The steam traps are marginal for the application. 

Steam waste is excessive. These should be replaced with more 

conservatively specified traps. 

TG Lub Oil System - The lube oil system should have on-site spare 

components for the electric lube oil pump and the components of the 

lube oil cooling loop. Water chemistry on the wet tower cooling loop 

should be continuously controlled and routinely monitored. 

TG Condenser - The condenser air-ejector vacuum pump should have 

recommended spare parts on-site. 

TG Relief Valve - The relief valve will be reworked and recalibrated 

at Sandia as required. No spare will be provided. 

o. Master Control System 

EMCON/DEC - No action is required. Standing maintenance contracts 

have prevented more than 48 hr system unavailability. Two additional 

operator displays should be added. The additional displays will 

provide more information to the operator without "paging" through the 

available information graphics. 

Network 90 - The function of N-90 should be replaced by the EMCON 

process controller as soon as the N-90 warranty expires. Over 90 

signals will be eliminated and thus control reliability for the SGS 

will be improved. 
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A_~_lJ£..€~ - The Acurex data loggers provide :.ome MSEE data and the 

control of all salt-s1de heat trace. Manufacturer's recommended spare 

parts should be on-s1te. Ma1ntenance tra1n1ng should be secured for a 
CRTf I&C techn1c1an. 

Heliostat Controls - The MODCOMP system is under a standing, local 

maintenance contract. Downtime has been limited to less than 48 

hours. The MODCOMP disk drives are obsolete and no longer are 

serviced by MODCOMP. The CRTF has spares and service has been 
obtained via a non-local source. 

The Hewlett Packard computers provide the operator interface with the 

heliostats. Local maintenance 1s available on a four-hour response 
time. Downtime is normally less than 24 hours. 

EPS - Spare components (relays, timers, etc.) should be in on-site 
inventor1es. 

7. Heliostats 

The CRTF heliostats are maintained w1th an on-going effort. At least 
95 percent of the 211 ~SEE heliostats are available at all times. 
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ADDENDUM F 
MASTER CONTROL SUBSYSTEM DISPLAY 

This addendum contains reproductions of the EMCON graphic displays and 

the predefined control groups in the 22-line format. 
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~• TM 

it 

ili 

m -;-.-···1::·-··: •. - ... :"\ F -- "'L:"'lt""EO .·. E-F· "! m • •... ·1.·11··· ... R ( r,s ~··' .. If• 
m . ··-· · ... • ...... • -· '.:l • ""' "" OFF r~ 
lli ·-·· ·r ··-· ··· -·· ..,..... F ffl 
iii , , •·-i1.-·1 .. • ...... m·· 
ID . · ....... · •• -· .-, -,- i:::· -~ •• ·•·• : 
,:: f- al.• J ,... I 

ffi I • ••-••-• •·•·• Iii 
m -:)4 0IN m 
·~ ~ . llil ,., 
lli . 
il! •••• HOTldELL . 
f;• • ·1··r- ., . ······r··· -·. ·1 .• 
'ii s -•. : 1 l i ·•· '-,• h: •-- : ·-··' J. . • ... , ~ • . ..i 1_: -· I 
!ij , . ..Ir.~•·,=~'.::; -- --· 1~ qIN 0 K''l- 1 

. 1:1 I I' . - "w.: .. _.. ~ .. U . 
•1 ID 

• --· •1· ' ' ,~ F'T'.~:;::::~::: --------- Ii m 0 PS I r:i·-~F •g 
·1H • '"' ·n·· ·FF ·1 ... • -··· •• ~. • -···,·-·1 .-.-. 111 ,-·. -·'J 

• f-," I -• J' I "" ' -• ' _,, "- -

jli u .I. ... · . I .••. : •• • • L •••• •• L....·· i--= ,::.J:.7,-- :::'':1 
E ~0~~~b 
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~)1 
- r1·:, 

... 1... 

~J3 FT101 
~34 F0101 
1711': Cf••'• 
t_ ._I r: .... H 
(16 SP .SALT 
(17 PT180 
i-1ti r.:,r 1 ,:, 1 
t~ ,:, 1 11111 

(19 SUN 
1f1 TE101 
11 TE102 

~12 FCV180T89 
11 Fr-1"11 q~1Tq,:1 

•=• •• I •• .. ,..• 1 .. 1 

14 FCV190 
15 FC\.'191 . .... F1"'u 1 q·~ 1 t, '-· \1 

•• c. 
17 FCV193 
18 FCV194 
19 FCV195 
2(1 FCV196 
21 FCV197 
•:i ·:, F1"'u 1 q9 
L..1.... ... \' •• \;l 

cop,·· 

....... 0PGT XXX RGVR s··· 

.0KLB XXX RCVR SALT FLOW H 

.0KLB XXX FLOW OEMAHO H 

.0KLB OFF RCVR CONTRL ALGORM H 
750.F XXX RCVR SALT TEMP SETPT H 

0.PSI XXX RCVR BOOST PUMP DSCHGE H 
c1 pie I 1 

•• .u.,:1v cir-1 1r:1 I t·iLET p1t1E1:•,:· H 
t I a_,I i"u' 11111 r,, m1 

111 r,, 1 r,, , a.,,la_,I 

0.WSM XXX EPPLEY INSOL - H 
626.F XXX RCVR INLET HEADER H 
520.F XXX RCVR OUTLET HEADER H 

0.OFF RCVR DRAIN VALVES 
~1 nFF nFF ~'r: 1111~

1 F1l l~f E 1111
H'· L1111E~=; ••au III r:,.lr:, mr:,J I. I 111 

0.0FF PURGE VALVE PANELS 01.02 
0.0FF PURGE VALVE PANELS 03.04 
0.0FF PURGE VALVE PANELS 05.06 
0.0FF PURGE VALVE PANELS 07.08 
0.0FF PURGE VALVE PANELS 09.10 
0.OFF PURGE VALVE PANELS 11.12 
0.0FF PURGE VALVE PANELS 13.14 
0.0FF PURGE VALVE PANELS 15.16 
0.0FF PURGE VALVE PANELS 17.18 

00.0 
100.0 L 
100.0 L 
1(1[1.0 L 
1060. L 
400. L 
1•-1C' L 

i::. .• I I 

48?·l L ~.• ~. 
650. L 

1060. L 

, 0 I \.' 

20.0 PCM 1 
. 0 PC~11 
. (1 PCM 1 

926. PCM 1 
275. PCM 3 

1€1. PCM 1 
0. PC~1 3 

500. PCM 1 
500. PCM 1 

PCM 1 
PCM 1 
PC~11 
PC~11 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 

GROUP 01 
26-HOV-84 10=52=15 



(11 
- ~l=I 

... 1.... 

r13 FCV101 
1J4 FCV102 
t15 FCVl51 
(16 FCV161 
(1? FCV162 
~:.1::: FCV2(11 
(19 FCV199 
1(1 2SH199 
11 ZSL199 

~12 FCV211 
1' 'SH·=-11 ,..,I t.,~ L, 

14 2SL211 
15 DR.OPN 
16 DR.CLS 
17 ZSHDR 
18 ZSLDR 
19 PS-j81 .. ~L.~ 

2[1 RCK1 
f~1 RCK3 

COP\·' 

• 
95.2PCT XXX RCVR 
95.0PCT XXX RCVR 

l'F'l"''T 1,,.i1,,.i1,,.i F.11"'•1 IF.I 
= I 11 •• n II 

I .. ... I Ii II I ', .,• I ', 

.01N XXX RCVR 

.0IN XXX RCVR 
7 7 .., I t, I 1,,,11,,,11,,,1 T ,:, 1:• 
1m1 • .. 1 

I / 1 i"11"11"1 •-1 •,,,,I 

0.0FF RCVR 
1.0N XXX RCVR 
0.0FF XXX RCVR 
0.0FF TSS 
0.0FF XXX TSS 
1.0N XXX TSS 
0.0FF RCVR 
0.0FF RCVR 
0.0FF XXX RCVR 
1.0N XXX RCVR 
1.0N XXX TSS 
0.0FF XXX RS 
0.0FF XXX RS 

SALT FLOW CONTRL H 
SALT FLOW COHTRL H 
COLO SURGE TANK H 
OWNCMR HOT TANK H 
DWNCMR COLD TANK H 
COLD SUMP LEVEL H 
DRAIN FILL ISOLAT 
DRAIN FILL ISOLAT 
DRAIN FILL ISOLAT 
COLD SUMP ISOLAT 
COLD SUMP ISOLAT 
COLD SUMP ISOLAT 
CAVITY DOOR OPEN 
CAVITY DOOR CLOSE 
CAVITY DOOR OPEN 
CAVITY DOOR CLOSED 
SGS AIR SUPPLY I 

CHECK 
CHECK 

• 
100.0 L 
100.0 L 
1[1(1. (1 L 
70.0 L 
70.0 L 
6(1. (1 L 

GROUP 02 

• 

.0 PCM 1 

.0 PCM 1 
I (1 PCM 1 

15.0 PCM 3 
15.0 PCM 3 
15.0 PCM 3 

PC~1 3 
PCM 3 
PCM 3 
PCM 3 
PC~1 3 
PCM 3 
PCM 1 
PCM 1 
PCM 1 
PCM 1 , 
PCM 3 
PCM 1 
PCM 3 

26-HOV-84 10=53=43 



n3 LT201 
~34 LT221 
(1.5 LT281 

LT291 
(1?. PT180 
.1\ t\ r\ ,,z: tmi 

i'"'.1!'1 PT1o .... 
I:'.,!,;? 0C: 
10 FT101 
11 TE101 

~ 12 TE102 
13 TE181 
i4 TE182 
1 ~:i TE183 
1 ... TE1~4 ii!~ f'l 

i.,,1 IJ 

l? TE211 
1 ::i T~;:-11 
", 1 ·-,::;.,._,;',· ~>I' ~ 

.~ ;·,:;1 
l~ l~~V~ 

0R TEP8l k. ~~~ 

~ 1 TE~~1 !, \ -~ 

LL ~J 

22 TE293 
COPY 

33.iIN XXX TSS COLD SUMP· LEVEL H 60.0 L 15.0 PCM 3 
35.01N XXX TSS HOT SUMP LEVEL H 41.0 L 15.0 PCM 3 

119.01N XXX TSS COLD TANK LEVEL H 134.0 L 15.0 PCM 3 
.1IH XXX TSS HOT TANK LEVEL H 190.0 L 10.0 PCM 3 
0.PSI XXX RCVR BOOST PUMP DSCHGE H 400. L 275. PCM 3 
t~) ~ml""· f ~ .. 't,H,,7 ~;:~-: Jr\ T t ti f~;·:•r t·~~~J""\"\{.'.'°' { i .1 /\i:~~ : ~ i') t~p~\i;/ :[ 

11 ! !'" '"\ l ; : : : ,, ,r'; ·a if ! 1· 'J ! i,.. ' "" If r" "' '" !""' l "' ·1 L l l• I r I !!'1 I 

'~i C : 1.} 1 l ii n l I l; t .. 1 I I al iii I b lim I t 11 Le; \n1'm' ! Lu ta t r.1 t, ui' \ ) If. 

1.PSI XXX RCVR COLD SURGE TANK H 180. L 10. PCM 1 
.0KLB XXX RCVR SALT FLOW H 100.0 L 20.0 PCM 1 

622.F XXX RCVR INLET HEADER H 650. L 500. PCM 1 
519.F XXX RCVR OUTLET HEADER H 1060. L 500. PCM 1 
276.F XXX BOOST PUMP SUMP VENT H 350. L -99. PCM 3 
582.F XXX RCVR COLD SURGE TANK H 750. L 500. PCM 1 
495.F XXX RCVR HOT SURGE TANK H 1070. L · 500. PCM 1 
258.F XXX RCVR HOT SURGE VENT H 400. L -99. PCM 1 
84.F XXX TSS COLD SUMP VENT H 400. L -99. PCM 3 
63 , F ~~Xt~: TSS HOT SUMP VENT H 400 . L -99 . PCt11 2: 

542. F xx~~ TSS CTANK RAKE LOldER H 750. L 500. PCM 3 
530.F XXX TSS CTAHK RAKE UPPER H 750. L 500. PCM 3 
148.F XXX TSS HTANK RAKE LOWER H 1070. L 500. PCM 3 
149.F XXX TSS HTANK RAKE UPPER H 1070. L 500. PCM 3 

GROUP 03 
26-HOV-84 10:55:27 



14 ·" .,~, .... , 1 
i·'!i:\ ~- -~ ,-

• i}: ~ .. iA .............. 

,I • •, 

!;'. ·--': h; t ':·· ,u• ;.:.! ',' 

1:.,1 •• ,1 I I.,, 'i' i...l... ! 

[16 FCV231 
1~1") 7e:HP'1 
r.,i/ '-Q ..,_.;,.1 
1711=1 'SL~71 t, 1,.1 '--.: L,..;,.1 

~39 PT180 
1[1 CSP 
11 CSP.EH 

,, 1 ·=1 '~H1 .. SP ... ! ... '-IJ ._ • ._ 

N 1:~ BP 
); ",,i :..., 

·; } i1i'"1 r-t J 
. ;,,\ },. ~--\ ·,\ 

:,~·;· L..! ~ 
.... """"'H!l'&.P •j r. ,"i' ~ 
; '! .,.. "'l ,I. ·,., ...... 
\ -.:,• ; ~{--~~ 

' .. • .. i f'I' •I" : ·, .' I I'..' 

1? HSP.EN 
1S ZSHHSP 
19 TE180 
;:f1 TE286 
... , ·,Tl ;rr~.t+i:._-r,\ •l 
6.~ l I ,...;.•t;,.t,: 
.... i ···i TCK·· u;; n: 

!. .; 1-~ ' 

COPY 

~~ ~M•,aq•rm 0. OFF TSS of071r': ~ SiJ 
0.0FF XXX TSS COLO SUMP ISOLAT 
1. ON XXX TSS COLD SUMP I SOLAT 

'·"jf' -"': ·r Ii Ill, Ii I "!"{",."\ I l;'"·"r' r-•1 ·r··~i1 I f"'! !Fl H 
.1 . ·"1 ~"1 i •\I :-: .-'. / ! '" ',., '"l! l i .. , I II t" I"' n t-" r 

1ml 1m 1 •,,i Jc 1 I i i I ii i i '.1} tm' i I ~ j l!:,: 
1
1:1 I l 1 ~·.;o ..... i l.;,..,. ;.,.,. , 

0.0FF TSS HOT SUMP. ISOLAT 
0.0FF XXX TSS HOT SUMP ISOLAT 
1.0H XXX TSS HOT SUMP ISOLAT 
0.PSI XXX RCVR BOOST PUMP DSCHGE H 
0.0FF TSS COLD SALT PUMP 
0.0FF TSS CSP ENABLE 
0.0FF XXX TSS COLO SALT PUMP 
0.0FF RCVR BOOST PUMP 
0.11FF RCVR BP ENABLE 
0.0FF XXX RCVR SALT BOOSi PUMP 
0.0FF TSS HOT SALT PUMP 
0.0FF TSS HSP ENABLE 
0.0FF XXX TSS HOT SALT PUMP 

60.F XXX BOOST PUMP BEARHG TEMP H 
113.F XXX TSS COLD PUMP BEARHG H 

~1 FN ~YY µor coli T p1~P B~ARl'~ H 
._ , 111111 1l"'t -..'1 i..1 · .. T.1 ,.,,,,H .llw 

0.0FF XXX TSS CHECK 

CPl J 
PCM 3 
PCM 3 

• m "' "' I Ill F "'!,d ""i 1'1'-4 ~•4 ~•1 ,..I, 'm . JI 1 ~-t t} ~ n:.:J L::i 1 ~; •u;::, i: 'm' 

PC~l 3 
PCM 3 
PC~1 3 

400. 1 L 275. PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
Pie""'·~.~ .,, ii\ '\ •n '-' 
PCM 3 
PCM 3 
PCM 3 

190. L -99. PCM 3 
190. L -99, PCM 3 
190. L -99. PCM 3 

PCM 3 
GROUP 04 
26-NOV-84 10·56-52 



(11 
- r:1'··1 FC\•''.a'4 '.a' JC. • L. L. ~. Litt I~~ rKrHNt HtHltK !~ULHI t'l:Pl J 

l1 "9 "SH·~4"' ,d ,• c.c. 
•., 'ml li,o\.i 0.0FF XXX TSS PRPAHE HEATER ISOLAT PC~1 3 
~34 ZSL242 1.0N XXX TSS PRPANE HEATER ISOLAT PCM 3 
~7f; Fr:1111 2r11 ""l""I , It~ 1 . .u..u..1 Tt•t• COLD SUMP LE\11 EL H 6(1. (1 L 15. (1 PCM 3 .I d I I ' s • Ill Ill 

mm au I • •-1•.,I , / 1"11
11

11
11

1 •-1• ... 1 

~:1 •"' FC-'111•:1•:11 , 4 ,~IM ':t:.:":•:1 r:·,:· HOT SUMP LEVEL H 1(10 I 0 L . ~) PCM 3 
IA t1 ... I l-1... ._, I 1111 I II II I •,.1•-1 

(17 PT180 0.PSI XXX RCVR BOOST PUMP DSCHGE H 400. L 275. PCM 3 
(18 FCV211 0.0FF TSS COLD SLIMP ISOLAT PCM 3 
(19 ZSH211 0.0FF XXX TSS COLD SUMP ISOLAT PC~1 3 
1(1 ZSL2l l 1.0N XXX TSS COLD SUMP ISOLAT PCM 3 
11 LT201 33. 71N Xx'X TSS COLD SUMP LEVEL H 60.0 L 15. 0 PC~1 3 

" 1 ··, L ri•~ 1 w C. c.c. 35.01H XXX TSS HOT SUMP LEVEL H 41.0 L 15.0 PCM 3 
13 LT281 119.41N XXX TSS COLD TANK LEVEL H 134.0 L 15.0 PCM 3 
14 TE281 54~ F XXX rss \ii &;. • ,· ,· ,· \ii \ii CTANK RAKE LOWER H 750. L 500. PCM 3 
1 La TE~s·~ ,J ~,;;JI;. 541. F XXX TSS CTAHK RAKE MIDDLE H 750. L · 500. PC~1 3 
1 ·m TE'-.A1 "t:, C.IJ \i 530.F XXX TSS CTAHK RAKE UPPER H 750. L 500. PCM 3 
17 LT291 .11N XXX TSS HOT TANK LEVEL H 190.0 L 10.0 PCM 3 
~ ::::: TE~91 l ," 1.. 148.F XXX TSS HTANK RAKE LOWER H 1070. L 500. PCM 3 
19 TE292 149.F XXX TSS HTANK RAKE MIDDLE H 1070. L 500. PC~1 3 
.... TE',93 ,~ij C. 149.F XXX TSS HTANK RAKE UPPER H 1070. L 500. PCM 3 

COP~·· GROUP 05 
26-HOV-84 10:58:37 

: ".'";~""-~.f~,,,,~ 



"' ~ 

l:::llm-_:•\===::. I 

L1i u:1 ,r •· 
F :1 :l ,.,h:= '1,11;;, 

(13 TE133 
"' ' TE134 i 4 11 t 

i::)~':I• ~ 

r1::::; TE 115 
m '" '\ii'.! 

~:Jf; ~I-. 
...... TE1""' .. 
11, '"' '- ._. 

'" ' ,1· • ri""i TE1""'., 
!)/ .;J,I 

•"'•'"·· TE1""'" iil',.,' ,1·s 
(,ii,) ,J 

·: ...... · TE139 
:l.u TE140 
•! •j TE141 
st J 

-:n • •"\ TE14·-. _,. I m -

"' J.L.. L. 

i ~:;; TE14l 
"' "' '.I 

:1.4 TE144 
,! l"" TE 14C' I ;:\ • ~-I 
i, ',) ._ .... TE14. ; ;,. . ti 
·1) l~E147 
::: ~ I 

ir TE14R 
"' ,. -
·! t: Rt1At'T i :l:f l I 

I a:' I) 

;::::O R~1I NT 

COP1·' 

• I ,,xx l<C\t 
44.F XXX RCVR 
43.F XXX RCVR 
41. F XXX RCVR 
48.F XXX RCVR 
38.F XXX RCVR 
38.F XXX RCVR 
40. F x~:x RCVR 
63.F XXX RCVR 
41. F XXX RCVR 
38.F XXX RCVR 
47.F XXX RCVR 
40.F XXX RCVR 
41. F XXX RCVR 
38 . F x~~x RCVR 
40.F XXX RCVR 
41 F •.A.n..• R1-.uR 

, 1'\1·V-. V \1 

63.F XXX RCVR 
,., F '-R·''-' R1-.uR 
-Jl , {\1'\1'\ v \1 

.... ·-- -· ·•' 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PANEL BACK 
PAHEL BACK 
PANEL BACK 
PAt~EL MAX 
PANEL MIN 

UPPER H 
UPPER H 
UPPER H 
UPPER H 
MIDDLE H 
MIDDLE H 
MIDDLE H 
MIDDLE H 
MIDDLE H 
MIDDLE H 
LOMER H 
LOMER H 
LOMER H 
LOl~ER H 
LOMER H 
LOMER H 
TEMP H 
TEMP H 

t 
flol 

I I._,• 

815. L 
915. L 
980. L 

1045. L 
680. L 
735. L 
825. L 
905. L 
990. L 

1045. L 
660. L .,,,5 L 
,l c.._ I 

830. L 
895. L 
q··s L --~ ... 

1035. L 
1080. L 
1080. L 

GROUP 06 

00. PC 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
5~10. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 

26-NOV-84 12:29=34 



f'.i''R =::i J: 

- r1? H ~ 
"'""' .\ii 

i~1:·;: TE185 
"' m ~\,! 

.•~ A TE18'" ~0,,~ b 
Ot:i TE187 . 
(16 TE188 
(!? TE189 
(1::: TE190 
~)9 TE191 
'i ri TE19~ ;!&~) -~ 

11. TE193 
~1 ::) TE1ct4 
c.n Ji b-_-i -· 

t:~~ TE195 
c. r., • \,! 

:!.4 TE196 
'l !:::; TE1 co 
,I, "' J / 

lC TE198 

COP1·' 

\,,lJ • • 
281.F 
332.F 
246.F 
103.F 
290.F 
353.F 
298.F 
373.F 
276.F 
386.F 
317.F 
312.F 
270.F 
295.F 

lXX KC\1 

XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RCVR 

OT SURG 
PASS02 OUTLET TEMP H 
PASS03 OUTLET TEMP H 
PASS04 OUTLET TEMP H 
PASS05 OUTLET TEMP H 
PASS06 OUTLET TEMP H 
PASS07 OUTLET TEMP H 
PASS08 OUTLET TEMP H 
PASS09 OUTLET TEMP H 
PASS12 OUTLET TEMP H 
PASS13 OUTLET TEMP H 
PASS14 OUTLET TEMP H 
PASS15 OUTLET TEMP H 
.PASS16 OUTLET TEMP H 
PASS1i OUTLET TEMP H 

0?0. 
665. L 
690. L 
720. L 
750. L 
780. L 
810. L 
835. L 
865. L 
950. L 
975. L 
990. L 

1010. L 
1030. L 
1050. L 

GROUP 07 
.. ·•. 

\,,l00. PC 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
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:.•: ,I Iii 1111: ;"', ·•:i "'s~H 1 s•"'i 
U,,} '--.,; t...;L.. 
t:1 ,'l .,1.:H 1 o., 
jo'ji+ ,• .... 0 ~ 
'"' .... ... ... 
i:::1'.:::; 7SH184 
'" "' ..... I_; 
l.il!:... ,•L' U . ., ,., ""':'"\Hl ~s 
1;.,;,,.,. i!..Q o ... 
,"',""I ., ""H 1 ".-, ... ·~ ob 1/1/ ,• 1 n 
'"' ...... ... 
'.,. . 't, I l . ·'" "'· ~ ... t 1 1 ""., 
h ., ' •' 1 •' '"I•• 
',}',,! ..... ..., 1 I..,,• 
"\ :'' "".l(•p 1 1"\i'"\ 

L. ,-1; "l tit1 
. . .. "_).-\H 11"\t\ 
! •I! 1 ~ M_..., 
t !'. i ~. l t 1 ' 

,;; .1; .... ~ ' ~ • 

'I'! 7~L1R~ 
'""' \..\,i 1.,!t; 

-n·l ·'.'.'1 "'~L1R1 ii> U::. '-._ I.; 
4 ") "'""L 1 ri•'"' I"· ,•S H· 
,!, •,) ... \.i IJ L.. 
,! ,j .,l.:L 1 LI., 1 it i,.;J oJ 
·1 ~ .. 1 ..-s s· . '"" ""'""L1 "4 
., "' '-\.i ~ 
j Im • j _..., ""SL185 
J, !,) ""\ii IJ ._ 

·1 ":::i 7SL1R' 
'"' ..... ._i._1 

•
1 

i"'! "'1.:L1°, \ ,m. t' t.'l: l'1 I' 
15: 

1
1} '-'- ~ t1 

]I 9 7SL18R 
'"' '-\.i IJIJ 

·'.) r:. ""~Lt 0 1
-. :""" 1:·I 'C .. ~ l'1 ~ 

bu
1
m

1 
'-'- • • 

COPV 

0.OFF XXX RCv 
0.0FF XXX RCVR 
0.0FF XXX RCVR 
0.0FF XXX RCVR 
0.0FF XXX RCVR 
0.0FF XXX RCVR 
0.0FF XXX RCVR 
, .. , 1ir-F U\}1_ -'_ R1:-.1_1R t' i 1r )\ .i-:. x : . ,1 , 

·- I C '. t . ( ',': '. ~ ~ . l. .:;.. -'] " 

0.0FF XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 
1.0N XXX RCVR 

~! 11111! 1
'"" -0.2 G 

DRAIN N0.3 OPEN 
DRAIN N0.4 OPEN 
DRAIN N0.5 OPEN 
DRAIN NO.6 OPEN 
DRAIN NO.7 OPEN 
DRAIN N0.8 OPEN 
nP~r~1 ~L, q 0.0:~, 
,.,', ,t l.td i Ii . I ... ,l! i..l'i 

DRAIN N0.10 OPEN 
DRAIN N0.1 CLOSED 
DRAIN N0.2 CLOSED 
DRAIN N0.3 CLOSED 
DRAIN N0.4 CLOSED 
DRAIN N0.5 CLOSED 
DRAIN N0.6 CLOSED 
DRAIN N0.7 CLOSED 
DRAIN N0.8 CLOSED 
DRAIN N0.9 CLOSED 
DRAIN N0.10 CLOSED 

GROUP 08 

C 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
f,,"",~,, .J 

r'l,Jll l 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 
PCM 1 



i::;i 1,:11,_1~a--~,,-~,,~-~~1m1~~~~~\,j✓'W"~~~~~~~ 
... . .... J&&& ____ " ,,,,=: -ff'• - .,.,. -... · . . ... N~-";,,;--w . --"- ... ' .. '"" .. -.. _._ .. ,. "' ..... 

- ,, ..... 2:SH191 (1. Uf F Xr\X RCVK PURGE u. i: Lf PCM 1 
.~J ""t "SH 1 q·-. V1.·\ ,. .c, 
m "' '-'-i • 0.0FF XXX RCVR PURGE N0.3 OPEN PCM i 

'i I • 

'.·" r ~ . .-;1,t ""'~ 0.0FF XXX RCVR PURGE N0.4 OPEN PCM 1 . "' , , .. ~H l 44 ~ t-T•i• • 'I.I , '.I 
lU I ... • 

.••. I'm .. -.H 1 q4 l~t1 l.S. .. • 0.0FF XXX RCVR PURGE N0.5 OPEN PCM 1 

.=- ,m .. SH 1 q5 
ljt1 L\J. •''I.I 0.0FF XXX RCVR PURGE N0.6 OPEN PCM 1 
ff} ZSH196 0.0FF XXX RCVR PURGE N0.7 OPEN PCM 1 
1~11:~ ?SH1 Q? 
t,1,j '-'lol •••• 0.0FF XXX RCVR PURGE N0.8 OPEN PCM 1 
riq 7SH1q8 
'""' ..... -~ 0.0FF XXX RCVR PURGE H0.9 OPEH PCM 1 
4 ~ .... L1qR U:J LS •. 0 1.0H XXX RCVR PURGE N0.1 CLOSED PCM 1 
l 'i 7SL1 q1 
',1, '-'I.I • 1.0N XXX RCVR PURGE N0.2 CLOSED PCM 1 

711 •"'i ., .. L1 q•--i _. m ,,s • 
..J L. '-'l.i .•&;;.. 1.0H XXX RCVR PURGE N0.3 CLOSED PCM 1 

r:;: 7SL1q1 
n: "' '-'I.I • 'I.I 1.0H XXX RCVR PURGE H0.4 CLOSED PCM 1 
·l ='

1 'SL1q4 .I. "'r '--.: •• 1.0N XXX RCVR PURGE H0.5 CLOSED PCM 1 
1 ::::; 7SL 1 q5 
J '" '-'l.i • 'lol 1.0H XXX RCVR PURGE H0.6 CLOSED PCM 1 
J _.=• "SL 1 q6 1.0H XXX RCVR PURGE N0.7 CLOSED PCM 1 I 1,:: , 

l I I • , 
1U 1:; .... • ; ......... Ll q., 
1 _I ··S . 
i / '- it ,

1 

t!: I \.: • I 1.0H XXX RCVR PURGE N0.8 CLOSED PCM 1 
,I::::: 7SL1 qR J ... i..._ • C 1.0N XXX RCVR PURGE N0.9 CLOSED PCM 1 

COP\' 
GROUP 09 
-:::, :::· ---- ·1-- ,----., • .--. .• ·t --- . ·l •-·; - ---. -·1 
: ! I • I I ,,i ·-·· ,-·:••·[· • i""'1 • 1. • -. • .-· : ••• 
-•-· l .. , • .,. "'--• -•• '--



:·~1· ·1 
!::,,,. m;· ·1 

{:1:11:! 
: : I 1,: ti rf 
I' " :J 1ib:1: \al 

1:1~:;: TE104 
JU 1:; It.I 

1:::14 TE105 
,,._ ' '.,I 

ri::::; TEl~' 
:n n: t.Jv 
r:t:::- i-;i • ...... TE1 ~., 
;: lf,"! -:.: l 

U? TE108 
~::i::::: TE10g 
U: Ill ti. 
"' ... TE11 r:a 1:::1:::, 0 
lO TE111 
.! ,! TEtt•' i ! ',.I 
JJ L 

~-1;:::, TE11~ 
CD-··;,,., • 

•
1 

"} TE114· l:: 

·l .i TE115 1 !~+ 
.: !"" TE11,. ..... b 
' ' i. I 

1!: ·11: 

.... TE11., 'I 1: .. , l 
:2: 1::i I 

'I'? TE118 ,!: I fJ 

lU TE119 
, ... TE1""0 i !;al ._, 

Ju/ L 
r'Vi i,,. ""'· .... , TE 1 ~--. 
"'" '" t:L. 

COP)·' _ 

\.
10 . F XXX RC 

46.F XXX RC\IR 
50.F XXX RCVR 
44.F XXX RCVR 
;,:- F 
~ t;_I I 

44.F 
61.F 
47.F 
56.F 
44.F 
54.F 
47.F 
53.F 
46.F 
52.F 
41.F 
50.F 
40.F 

504.F 

XXX RCVR 
XXX RC\IR 
XXX RCVR 
XXX RC\IR 
XXX RC\IR 
XXX RCVR 
XXX RCVR 
V\Al RL,-.'u'R 
1'\1'\(i 'l 

XXX RCVR 
XXX RCVR 
XXX RCVR 
XXX RC\IR 
Xx·x· Rc""'uR 1' 1' I \I 

Xx·x· RcuR 1' t' I \I 
vx•~.• Rt•UR n,· ,·, ._.,, 

-·~ss01 o 
PASS02 OUTLET TEMP H 
PASS03 OUTLET TEMP H 
PASS04 OUTLET TEMP H 
PASS05 OUTLET TEMP H 
PASS06 OUTLET TEMP H 
PASS07 OUTLET TEMP H 
PASS08 OUTLET TEMP H 
PASS09 OUTLET TEMP H 
PASS10 OUTLET TEMP H 
PASS11 OUTLET TEMP H 
PASS12 OUTLET TEMP H 
PASS13 OUTLET TEMP H 
PASS14 OUTLET TEMP H 
PASS15 OUTLET TEMP H 
PASS16 OUTLET TEMP H 
PASS17 OUTLET TEMP H 
PASS18 OUTLET TEMP H 
OUTLET HEADER H 

•• t" 

b' ... -I 

····s L bb-_, 
··q0 L b.1 Ii l 

720. L 
750. L 
780. L 
810. L 
835. L 
865. L 
890. L 
920. L 
950. L 
975. L 
990. L 

1010. L 
1030. L 
1050. L 
1070. L 
1060. L 

GROUP 10 

0._,, I ._, 

500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 

-500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 
500. PCM 1 

26-NOV-84 16:50:48 



,·• .. , liii'!U. fl i,\~; ! ;J . , l 

'·•' ,i 'i,;,),"'° • I 

;:~, ,:~ ~ -- . ' 1-• 

ii L",' I"' i 'u' l i.'l "'i 
' ... 'L., l...• 1 \iL. 
r::="~ r,-.1.11 e 1 
,,,;,,; I \..' y \ti 

04 FCV161 
r1 ::::; F1~V 1 c.•j 
c, "' '- '-''-

1.,,1.,. "'I 1
11 ;'" ki I 

:u. 11:: 11:u .m; I 1,1.1:I :ca J 

"m'';::i 1r.:1 I l:;;:'111° 1!: 

m :Uf'! 1•;i: U: I 

= = 'I ... ','l ,I ,., ! J 
l:)/ \ ::a'.'11 

, .. :i i"'i F "'\11 q,-. 1.,,.,,, L l "" 
:::1

1
1} t •'•' ·"'- ·"' ., .. H 1 q,-. f/iiu, lS , ~ 

"' "' '-'w: •• 
~ ,":· "'L'Ll 1..._1._ I i.:I •' ti '-l"'t 
1 ~} I,.\,. -··· 

·1 ·1 FC.tr:.-11 
ii: m ~ ~ 

I : ;U /c -"Tl •1 ."'j .,s ... H•-i 11 
_.I: ' 
(0 ,!1 be, ...... L.. 

' " t t..: .. ·l '"! ., ... L., 11 
.la,) .:.,._1 L.. 

A FL'""U 1 CC;T81 .. l::ji \\' Q(J \J., 
i:::; F ... l,I 1 q ~TQR '...' L.~ -·~ .. •tJ .,... l-.-..p 
(: ,.,~I 

"": ~ ... 'H'""'L'ri / '-.:, L,:;ir· 
/": pp 

y.,,, \ 

.{, ii H \r-: 

f"" }~ •. 

~,'j-, 
i ':.t 

H <l 

i't(: l,11\\jJ .. r: .... 1 , I n 1 

l
•\1'\\""(I .! l ,., ,, 
~t11~, i l 

~4 . ~ffC I X:{~ I\Cv 
11"~1, i?p1 ... T \J~A,1 Rt""'l!R 

t,;,lt:,i , t.,I \.' {\1'\11'\ t..• \' 

.0IN XXX RCVR 

.0IN XXX RCVR 
"'i ••~ .r• 'I' t I i i l Ii I T ••, ••, 
J J 11J l • 111 •:• : 11 lw Im 

1 Ir! 1
1 1 11 

•
11 

,:. 1 ia i 
m iu J u: i It 11 i n.1 u: 

~:1l<'l q n1::~e ~'f'':'i}l.~1 

1 n: 1 m\m 1u I' I";: n, I 1 

0.0FF RCVR 
1.0H XXX RCVR 
0.0FF XXX RCVR 
0.0FF TSS 
0.0FF XXX TSS 
1.0M XXX TSS 
0.0FF RCVR 
0.0FF COS RCVR 
0.OFF TSS 
0.0FF XXX TSS 
Ii nrF, ol~\11

rif,., 
r.,,1' \..'! I\ ' 
·•·t .... ,r,A),,...... ! ,)j rt~ ~:·""•I ),ft-. 

~;'j l It"' I' . ' . ti/l \i't·•"' 
,. - ,. .. i '. ! :: .~ \ ~ Y\,.,; { ~ i4 

-~d~V · :·---· !t .. r1··· 

Lu~ 
COLD SURGE iANK H 
DWNCMR HOT TANK H 
DWNCMR COLD TANK H 
'"•t'"il ·=i i'"'l lt1F1 l E"l le'' l. 
1,),..1 ..J..1 ,::i .. 1 • -m "', v r.L r1 
r:nr.11·1

~
1
1 •·· l rn~1t11 u m ml1 I ISUU H nJauf\ r1 

DRAIH FILL ISOLAT 
DRAIN FILL ISOLAT 
DRAIN FILL ISOLAT 
COLD SUMP ISOLAT 
COLO SUMP ISOLAT 
COLO SUMP ISOLAT 
ORAIH VALVES 
PURGE VALVES 
COLD SALT PUMP 
COLO SALT PUMP 
!ii'"li'"\\''\T riltt·1P 1i1 u ,..,i I r · 1, · 
!;. ti-'!"~•. <.i, 

~: ;\i 'f' D(it,t, I id ll\ifi 
~/, i~ i '-tt.~~?-~ , • ~~t~ru 

0,0FF COS RCVR FIi i 
._ ·_ ~ ·' : , ~ ~ . •, : · \ t. , <· '\ i •: \ r·• 1· '1\( 
lb·, t~,l' ~'.~,,_;,i.. l)~ .\\\ ,:;..,,-,.,,._{. l 

0. OFF };~~~~ RCVR UMDER Mt~MUt)L CONTRL 

'··1,r,~,,
{-~~-1~L~,~:· 

100.0 
100.0 L 
70.0 L 
70.0 L 
60. (1 L 

1. ~1r1 ,:1 l 
min I m r: 

GROUP 11 

·rm •• F"'r· ··" 1 h I J II '.. • "1 1
11 u • 11 

a!= 
I I I 1 : I 

, " :t:. : IU • 1:: t l IU 

.. !"""'" 1 . tj r'i.Jil 1 

PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 1 
PCM 1 
PCM 3 
PCM 3 
r· -·,'.. .. 
,-}, . !''ti ,; 
I 1 .. '. I , : 
~...., ,: .~ .. ~ 
r'~,jij -.) 
l"'ti .... ~~ .... , 
~ .... ~! !~~ ~ 

r'CPl ";, 
Pl"\~,• ..-, 

l,,ll \~l 

... . .. -( ~ ."·; t) "! c: .... : j • • 



• .. , ,: ,~r;j,w-,;•,,•, ,.,,'.~.,;,/;,•J/ •1~',•\'.;<'."'':~- ,::;:••l;d''.>;:i'.'.;~:i\':',«,•;:;:,,/f:t'.ji;1f:f':t:: 
:-t; .-521 '"''"''' ,,, .. "99 ~ 5Ptl· ;::xR''•~~-s~·-~FCVJ2f1'At1tiAtStwn~ 

GJ SP.341 .0PCT XXX SGS FCV341 MANUAL SETPT H 
SP.351 6.8PCT XXX SGS FCV351 MANUAL SETPT H 
t:::'(} i:J:i 

1·,1 ~:'; 1:1 ~t ; 

! !1 fl r :i 

'lYCtl 
'" "'" F "'\1 i'""i !"! / l' I~ il 
\,,· j, l. ..;_l 

F r·v-1 •~ 1· 
'•' I ,. •' 

MAM.321 

, , FLV231 
,i :; ,- I t•~c:-
1'.J ., 
0 , . 

:::!: SRU 
4 soc 
:5 MAN.SOC ... ~RO !~::; s 
"' \ii 

::::i ss 
•'"· H~P 'l 1·~'; 
I;;:: \u;4 ,,, r1~ri ,,. \:~r 

,;_ 1.:· 'l'' 

'·:; I ·1 .i ,,J.; 
f I I t1fl 

Ji, 61: II.I 

'"'_, T ·_' ""1.1 F , ~! ,, 

I I ·•1 • .. 11.. 

:3 3 :~;i I H ::(:(:<'. T :3 ::~: 
;"',;'",j 1='. t"'•! lk,ll"\ I f'"I P"". i I 

t/JL.U ,)UPI!"' Lt\1 tL t"I 
111

:~ A t:1 ;i: b J t Ji: 3 i, .i :;:t t\ t:: I lt:! 11t t:1 1· 11 f,,l! 1:;:i I p::: t Jr=: 1· l 1· 
1! 1°1 ·::: i :;= ·;· :· ·:· j ·u: 111 •1::1i 1 1 ::2 jilbJ: 1;a 1··1L:1 h:: 

: i;11!: i Iii:! ·11 :I.I:; ; i1 i i 1£ ! l I iii_: l 11 I it 
u: I : 1:: :1: 1 I !: ii ! : ! I ::; m 1 : a; . 1i.: :i.: I I .m: bu I n:-i: .a::. ! ! 

. 0Pcr ~:xx HRFS STEAM coNTRL H 
0 . PS I ~·~:~:~ SGS STEAM DL I VRV PRESS H 
0 . OFF REQEST Mt)NIJAL t)1~~TP! F1-.\113P 1 

l- ~, t ' 
1: 1 ' 
~ '° ,.. .. 

0.OFF TSS 
1~ nrr l"\f'p"'- 1'::1 ... C: 
i. 1 , 11 I ,11, I ..._I J, .. , 
IUI~ .. ~ ..,_ .. • 

0.0FF COS SGS 
0.0FF SGS 
0.0FF SGS 
0.0FF COS SGS 
0.0FF COS SGS 
0.OFF TSS 
O.OFF TSS 
•"" ~'n"'• " 1. U ii I ttt"'•I iri 
l'l t" "'i l ,', ,., .', i' I l1 f' 
.. , I '.,. I II H I \._, I ·, 

.- FtC T l,lxlv H~'FC-li t ~ 1 H l t \, , • .• ~ I I! I I ', .. 
i r~ ... ' : f·· 1·-- \,o, 

i I l ·.,- - t h ..... ' .... 

'. '. , (:; : .. ·· _.:··'· ·:, -/ /\k ,:,: \-~ 

~,.~)4u ~d..ll11i l .:tULH l 
HOT SUMP ISOLAT 
~~-1.F~'l"-\~ ~ .. ~r ,, ... l·~· rl !'""'"i ,-,-l- l 
~L~NLt L0LU tLUW 
SEQNCE STOBY ONLINE 
SALT DRAIN COMMNO 
SALT ORAIH COMMND 
SEQNCE ONLIHE STDBY 
OILIRNL SHLITON 
HOT SALT PUMP 
COLD SALT PUMP 
r,ntt, r 01 !t:1~1 o, 1=-i\l,1rr. H· 
b,t\zi,!llt,,~~ t t .. ,, H •.• ~ .,.,\l i Jia-

HIGH PRESS STEAM H 
,. .. _;i,,, -~ ,,,~·•·;t'", :~-t.·rrr~,t:.'!-;ff'ti 

1 ,,.~,\• 

.. '"I l"'"P'' ! l i ';':,it. _q ) 
I ' 1 ,: i - ~ i ; 

~~½~j;t:tt;:J:"~,;' 
. 00 . 0 . ~ t111 '3 
100 . 0 L . 0 PCM 3 
100.0 L .0 PCM 3 

_.=u ,n~i l~J j 
h;1 I:~ i: f I 
!.::i!:::l t~? b::1 

I 11! ::: ::; 1 

11,,li,4 Li L 
!' if I i' I 

• lr; :C~ 1 1:1 ••1 

100.0 L 
1150. L 

400. L 
1200. L 

.. •.,- ... t I 
l~1tt 

,·· !_ ~!·). :,:. 

l ~:;. 1~1 PCM ::::: 
l
:n. ir.:: ,t=: h~ :11~i 

/i F·t lir 1 _:\ 
l n:· ! i.::: l ·m· 

e Pcti'1 ,"') ~'j ' I '"' 
l. ; ,,-.. -t L.:,. 

950. PCM 2 
nr•M ~ 
\"'"l _.,, 

t \,.~, I , 

PC111 j 
PCM 3 
PCl11 2; 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 

;~75. PCM 3 
9•30. PCM 2 
·:it1('i o,··M ·j 
:!... : 1..,1 ; l \\~I,! :., .. 

t i·.·1 n,.: 
' l f•· ' ',lfi I 

L,J,JJtJt'' ! . .::· 



"Ir" ··p· :'')f. \,; I 
·•·. '\.,. 
I,\(··~- ·''- ~-' 

~ ' : •, ~. I ( 

; 

,.\,,. !Q,1,', ,)it 

""''··' ,l .._1 
hl'' "i, .. · 1 
'"''f • \.*~ 

i.1 •\li "'1"'11 \l H'l' 1 ~ . 
1. ·t l ._ ,.,_(tl,11. 

·1 ii ~D ~~1 ,.;. f / ~ l:(,_ 

t .:· /\ ~ j 11 ... J. & 

' 
"Tl 

~ si-· {al .. I , \.. I 
., ; r-1;: ,c-1 

f J./' il l , '..' ',,' 4 
,., t\ ~-., (t < 

.":r !1. I l 
, • , .,"<' 1; ·II· 

15 MAt,~ . 411 
; ,,., t"'l"\. ·l' ' 
;_ j ' '}'··' ~ l l .,. ... ""l , l -

1::::: M~iN. 38182 
:t::::; FCV38182 
4 (·! ti1 ·)N ..,a.., '· .. , l \t1 ~ 
J,) it '-..1...'.. 

FCV:383 
·:>: M ·\U 194 
L .;, l11H11. ~t.. 
."·, '"; Fi-...\l.., 'i ·i '' " l l f:-ii. L .. L. .., -..i_: 

COPY 

'LIN LEVEL S 
STEf)M PRESS SETPT H 
STEAM TEMP SETPT H 

i·~:(; ~ ~.;~t'~{ t" /~ t t7,~~ { 

t.,::.r!\ '~\'"it !1,ff :,,.;< i•;t"":°'-\ C'"f\i }''}~i ', ~ ~ii)~ i'" f_': * ~.>11,-..,-~,,.l.,...,l .. -ir'I' j ~ ·~; .·' 1 i '. l 

' tW l .. ' I }{,,'\/\ ~)ll~i 1-- t,,;< V~1t) l P1hnl.1tk. ~t r ! ti 1 tH:l ' tl L 
t;• 1- .• ~,__\ /" t•, i-'~1r· ._~~-.,1. ~ .: : .\ ! ,. : t\1~!t :~~r-r'\t .rt~-11~.r·~~ 
1;~1 ~ ~;",j, f...... i{ $,I:f'' "''\; \ \ ! ~ t~,J l lT ~ ;,., l ~.~ ~\ -" 

V,'vfi i ,,-. .. ,.·,..,..,,., . . ,..-'\Ill \i l \,}l'"L 

99. 5PCT XXX SGS FCV321 MANUAL SETPT H 100. t1 L 
0.OFF REQEST MANUAL CONTRL FCV331 

10.0PCT XXX SGS FCV331 MANUAL SETPT H. 100.0 L 
:~ orr RFOEST Mf)~f !Jf)L COHTRL FCV341 
. 0FCl ;\~~~\ SGt; rL,Vj• l 111HiillHL i,f.1FT H iCt .... ~: L 
0 . OFF REPEST Mf~NHAI CONTRL FCV351 

6 . ,:PC f 1{;)~ SGS F C:V351 MAHUAL SETPT H 1 (iC . O L 
0. OFF REQEST MANUAL COr~TRL FCV411 
.0PCT XXX SGS FCV411 MAHUAL SETPT H 100.0 L 
0.OFF SGS EVAP SUPHTR DRAIN 
0.OFF SGS EVAP SUPHTR DRAIN 
0.OFF SGS ELECT HEATER BYPASS 
0.OFF SGS ELECT HEATER BYPASS 
0.OFF SGS ELECT HEATER STRTUP 
0.OFF SGS ELECT HEATER STRTUP 

GROUP 13 

--CN J 
1070. PCM 3 

cr:i111 Pl..,td "" 
-· l...t.: ' •I'! ,j 

1\',ij.._.tll 1' 

~ h f°,·, i . 

I I\' ( q ;·> 
l.'j r• < lH 
-f,,;;· t . .i£/l l 

I"' "' ' I 
!-"'! T1 

f1 L-f 1\; : ,.._ l-..•1 \.1 

PCM 3 
.0 PCM 3 

PCM 3 
F": .'"· i, ··~ 

l t;,,• I , .. ,;. ,_ 

PCM 3 
1,1 i:1r j,; ·; 

, t;..1 ! \..·1 i '~' 
l"'{ ... ~_- ,I '"i t.·I q1 J 
I i.•l'i .._, 

.0 PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
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/-1 11 
i,'I I 

i;) :t 

, Ui:::~ S, . 
Iii J L' L' . "','ml '\p '\p 
i:},~) Q t J ,, ..... p ... T i,•1i::i S S 
"'! ... ,._ 

1:~f; MAN 101 
,:1 ;:, l'I , ~ tJ ..... , ... p ... ~1 
l)li~! S ~f\ "'"' \.: .-..:t 
"'.·""I ~~AN ..... 1 1.1 ' ~-i: 1: ',,,',' \ \oiL. 
,,,,,:'., .... P .. ..,,9t1 
'l"; '."'l · -~t"' 

.,., ,, • ,,~ .i. ';' 

... "· ~1' t-~ """"11 ii'li";I. A '' '""' , ._._ 
" ,; 1"'lf\ .., ... q 
, ,, i ,,l,- "-- ) l 
:L ':j .~. 1 'll \.w.h . .,. ;L 

. , ti~. N -41 '1'1 1· t 
,\ ,!, A .. •.., 

Tl ' '" ,.._!"'< ""'I ~ ~ 
~, , · ··:1·· ,1"" 1 
11.l''' b, ._ • .. I .i. 

r".? MA~~ ~~1 
,! i ,..,p ""151 
l H, S ~ 
'" i 'Iii • ._._ 

1 [~ MAN 411 · t \) 111 , 

i(- s . .! ,, .. ""P 411 
:!: ;l,f ~ ii 

·1 ·:::i ~1AN 1818•j 
,1' , I' , ._ IJ ,.a .. 
,! ('j FL ... \1.,0 18'"' ! "' I \11 • .i. !) • ... lJ lJ L.. 
,t .,.i ~~AN .,c .. ! ··~1 1n, ,;,.,, • ... t..: ... 
•"'!.'".; F ... \,.., ~., 
t'°l/1 , I ,H' ;,,,.·,,., L ._i_; ... 

·:) 'j MAN 1°4 L .. ,!. l'l .... t.,.t """ ,"'. F ... \,.., ~4 ,ca',",' I ,H· 
,,,,.!.a,, L. ... ~ 

COPY 

i"C.L S •l. 0 L -4. 0 PCPl 6 
1100.PSI XXX SGS STEAM PRESS SETPT H 1130. L 1070. PCM 3 
950.F XXX SGS STEAM TEMP SETPT H 980. L 920. PCM 3 

0.0FF REQEST MANUAL CONTRL FCV301 PCM 3 
.0PCT XXX SGS FCV301 MANUAL SETPT H 100.0 L .0 PCM 3 
0.0FF REQEST MANUAL CONTRL FCV321 PCM 3 

99. 5PCT X}~X SGS FC\.1321 MANUAL SETPT H 100.0 L .0 PCM 3 
0.OFF REQEST MANUAL COHTRL FCV331 n·•t:~ "" rL. If ~I 

10.0PCT XXX SGS FCV331 MANUAL SETPT H 100.0 L .0 PCM 3 
0.OFF REQEST MANUAL CONTRL FCV341 PCM 3 
. 0PCT ~-~};:~-:: SGS FCV341 MAMllf•L SETPT H 100.0 L .0 PCM 3 
0.0FF REQEST MANUAL CONTRL FCV351 PCM 3 

6.8PCT XXX SGS FCV351 MANUAL SETPT H 100.0 L •~ fit"'M -, 
• t:i r 1..•lil \r.' 

0.0FF REQEST MANUAL CONTRL FCV411 PCM 3 
.0PCT XXX SGS FCV411 MANUAL SETPT H 100.0 L .0 PCM 3 
0.0FF SGS EVAP SUPHTR DRAIN PCM 3 
0.0FF SGS EVAP SUPHTR DRAIN PCM 3 
0.0FF SGS ELECT HEATER BYPASS PCM 3 
0.0FF SGS ELECT HEATER BVPASS PCM 3 
0.OFF SGS ELECT HEATER STRTUP PCM 3 
0.OFF SGS ELECT HEATER STRTUP PCM 3 

GROUP 13 
26-NOV-84 16:55:03 
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10.PSI XXX SGS 
.01KLB XXX HRFS 
.01KLB XXX SGS 

qoc LB X'X'X ._ •s1'\ -•00. ,· ,· ,.· ~~--

45. F XXX SGS 
193 . F ~(X:~ SGS 

0.PSI XXX SGS 
0.PSI XXX SGS 

66.F XXX HRS 
245.F XXX SGS 

.0PCT XXX HRS 

.0PCT XXX SGS 
1.0H XXX SGS 
0.OFF XXX SGS 

1» PRESS 
STEAM DRUM PRESS H 
FEED WATER FLOW H 
MAIN STEAM FLOM H 
ATTEMP STEAM FLOW H 
TURBIH THROTL TEMP H 
SPRHTR STEAM OUTLET H 
STEAM OL I VR~' PRESS H 
FEED WATER PRESS H 
FEED WATER TEMP H 
EVAPTR WATER TEMP H 
FCV411 VALVE POS H 
FCV331 VALVE POS H 
ELECT HEATER STRTUP 
ELECT HEATER STRTUP 

1250. L 
16.00 L 
12.60 L 
2500. L 
990. L 

1200. L 
1150. L 
1500. L 
575. L 

1100. L 
100.0 L 
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.0PCT XXX HRFS STEAM CONTRL H 100.0 L 
1.PSI XXX DEATOR OPRTNG PRESS CONTRL H 400. L 
0 . PS I XXX SGS STEAM DL I VRY

1 PRESS H 1150 . L 
27.41H XXX HRFS DEATOR LEVEL CONTRL H 30.0 L 

GROUP 14 

850. PC~l 2 
950. PCM 3 

.00 PCM 3 
3.20 PCM 3 

0. PCM 3 
910. PCM 3 
910. PCM 3 
950. PC~1 2 

0. PCM 3 
500. PCM 3 
500. PCM 3 

.0 PCM 3 

.0 PCM 3 
PCM 3 
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XXX SGS 

412.F XXX SGS 
0.PSI XXX SGS 

2.64KLB XXX SGS 
,. t1I/L(9} ~AA.• ~G-''\ 
't . 01\ 0 1')1'i{i ._, ~ 

~-~, 1 P-1'\T ~-~•\:' srC' f;')\., , , {,., l II Ii I '. IJ<af 

100 . 0PCT X;~:~ SGS 
:'°:![)-,T tH l\_.l •,•I"\ . ~, c A,~,·, ~~s 

.0PCT XXX SGS 
d' 11 """ ! I ""l d ••. i t i I II II I T "', .. , 
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1
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o,..l o..,I I r/ !"11"11"1 '=' · .. 1 

0.PSI XXX RCVR 
119.lIH XXX TSS 

.0IH XXX TSS 
8.PSI XXX SGS 

.01KLB XXX SGS 

.01KLB XXX HRFS 
•j•j 8 I H \,'X1X1 ~rs L.C. • 1J ,·\,· ,· .Ju._ 

c-, F \.H •'l,I HtnT 
-...1/, {'u~t, .. 

1 i3H , F ~::~?:'. TSS 

S1 1\11 I I\ -.1 

EVAPTR SALT IHLET H 
EVAPTR SALT OUTLET H 
EVAPTR SALT OUTLET H 
COLD BYPASS FLOW H 
TOTAL SALT FLOW H 
FCV301 VALVE POS H 
FCV321 VALVE POS H 
FCV341 VALVE POS H 
FCV351 VALVE POS H 
Llnl" :=;11t11F1 L el/''"' H f .• ., .. .c: I tL 
COLD SUMP LEVEL H 
BOOST PUMP OSCHGE H 
COLD TANK LEVEL H 
HOT TANK LEVEL H 
STEAM ORUM PRESS. H 
MAIH STEAM FLOW H 
FEED WATER FLOW H 
STEAM DRUM MATER H 
SALT PUMP BEARNG H 
COLD PUMP BEARNG H 

I 
Iv• 

880. L 
640. L 
200. L 

16.00 L 
100.0 L 
100.0 L 
1€1€1. 0 L 
100.0 L 
100.0 L 
HJ~j. [1 L 

6[1. ~) L 
400. L 

134.0 L 
190.0 L 
1250. L 
12.60 L 
16.00 L 

4.0 L 
190. L 
190. L 

CROUP 1~ 

,tt. rC.-. '.J 

500. PCM 3 
500. PCM 3 

0. PCM 3 
.00 PCM 3 

A PCh1 ~ ,. - ~- ,. . :.-

. 0 PCM 3 
,..., 'i,'"+" --'t 

.Li r-l,!il ~l 

.0 PCM 3 

.0 PCM 3 
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• = • I ~ 

11"" IU F"'"1 ""i 
:, I t1 1IJ1 .j 

275. PC~1 3 
· 15.0 PCM 3 

10.0 PCM 3 
950. PCM 3 
3.20 PCM 3 

.00 PCM 3 
-4.0 PCM 3 
-99. PCM 3 
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COPY 

0.0 
0.OFF 
0.0FF 
0.OFF 
0.0FF 
(I.OFF 
0.0FF 
0.0FF 
0.OFF 
0.OFF 

SGS 
SGS 
SGS 
SGS s1·s -..U'..1 
1 .. tC' 
IJl,.3'.,t 

SGS 
SGS 
SGS s1·s .. u .. 

0.0FF SGS 
0.0FF XXX SGS 
0.0FF XXX SGS 
0.0FF XXX SGS 
0.0FF XXX SGS 
1.0N XXX SGS 
0.0FF SGS 
0.0FF SGS 
1.0N XXX SGS 

CT fAft 
ELECT HEATER N0.3 
ELECT HEATER N0.4 
ELECT HEATER N0.5 
CIRC HEATER COHTRL 
rrRr LIE.AT~R L .. rllTDL '.• \\.• f I rt l 1... \ '"'!ri l\ 

ELECT HEATER H0.1 
ELECT HEATER N0.2 
ELECT HEATER H0.3 
ELECT HEATER N0.4 
ELECT HEATER N0.5 
ELECT HEATER N0.1 
ELECT HEATER N0.2 
ELECT HEATER N0.3 
ELECT HEATER N0.4 
ELECT HEATER N0.5 
WATER CIRC PUMP 
WATER CIRC PUMP 
BOILER CIRC PUMP 

GROqp_: 1~ -·1 1 ·:J: no: l t,:; ;::: t::---1··,! tJ \t ·-·· ::::i ,.... .t .· -· 

CPI J 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
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PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
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.ON XXX SGS c.v 
0.0FF XXX SGS SUPER HEATER DRAIN 
1.0N XXX SGS SUPER HEATER ORAIH 
0.0FF XXX SGS ELECT HEATER BYPASS 
1.0N XXX SGS ELECT HEATER BYPASS 
1.0H XXX SGS ELECT HEATER STRTUP 
0.0FF XXX SGS ELECT HEATER STRTUP 
1.0H XXX HRFS STEAM SHUT OFF 

61.7PCT XXX SGS -FCV301 VALVE POS H 
100.0PCT XXX SGS FCV321 VALVE POS H 

.0PCT XXX SGS FCV341 VALVE POS H 
,1p.,1 ... T \ ·"·"' _, l .. j"°!.... r:L·"" 1.,::: 1 uH•" Luc c,u ... ,c H' · 

. t.1 L, 1'\1·\,·\ .:iu~ 1 • \1 .j._1 \' \1 L. 1 Q 

100.0 L 
100.0 L 
100.0 L 
100.0 L 

CPI J 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 
PCM 3 

.0 PCM 3 

.0 PCM 3 

.0 PCM 3 

.0 PCM 3 
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0:3 FC\.'431 .0PCT XXX HRFS STEAM COHTRL H 100.0 L .0 PCM 2 
(i/1 FCV41° l:a.i"T • ,.,:L.. 1.PSI XXX OEATOR OPRTHG PRESS CONTRL H 400. L 0. PCM 2 
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i;: IU i I l:lll u1 1 1 i ii II I I m 

:a au I an 1:11111 1111 Ls, 

...... , Hl tct·· F HRFS DEATOR HEATER CONTRL H ?50 L -300. PCM 2 I:~ } 
:;)/ .,b, ,1 '.: I 

.......... H'"' tct·· F HRFS OEATOR HEATER CONTRL H ?50 L -300. PCM 2 lf 1 
I ::i, C .tb, J JI 

:a. m 
,• 'Ioli ' 

..... EH Hl kli•:I 
m 1:1 ' 

0.0FF HRFS ENABLE DEATER HEATER PCM 2 
.... EH H~ l!J . i: 0.0FF HRFS ENABLE DEATER HEATER PCM 2 
1 ., "'SHH1 ,I, ,l l,.,._ 0.0FF CFH HRFS DD HTR1 STATUS PCM 2 

"Tl ~ •"'i .,SHH-j 0.0FF CFH HRFS DD HTR2 STATUS PCM 2 1 .m 1
t. 

~ ,l L, '-"- &;;. 

r:;: PT411 6.PSI XXX HRFS HIGH PRESS STEAM H 1200. L 900. PCM 2 
1:~ u: ~ 

•\ .'! TE4~ .. l"'1' ~ ~ 
"' ' \I 73.F XXX HRFS HIGH PRESS STEAM H 990. L 850. PCM 2 
;::,; PT481 ,. .. I.J 11 p, .. I XXX HRFS I,~ 1'1'1' ._ FOMATR PUMP SUPPLY H 400. L · 170. PCM 2 
,[.,. PT4A'" : '"': i,;. C. 5 p~ I ~·~l~' HRF~ ._,, '. lfllll •,. SPRAY WATER PRESS H 300. L 200. PCM 2 
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·1 :::;1 FCV4R1 
,h"' \.,\o 0.OFF HRFS DEATOR VENT H0.1 PCM 2 
?i:::1 FCV4A4 
""''" ~ 0.OFF HRFS OEATOR VENT H0.2 PCM 2 
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COPY 
GROUP 18 
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14 ZSHCMP 
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COPY 

0.OFF HRFS 
0.0FF HRFS SPRAY WATER PUMP 
0.0FF HRFS SWP ENABLE 
0.0FF HRFS COOLNG WATER PUMP 
0.0FF HRFS CWP ENABLE 
0.0FF HRFS COHO MAKEUP PUMP 
0.0FF HRFS CMP ENABLE 
0. OFF HRFS C~·'CLE FI LL PUMP 
0.0FF HRFS CFP ENABLE 
0.0FF XXX HRFS FEED WATER PUMP 
0.0FF XXX HRFS SPRAY WATER PUMP 
0.0FF XXX HRFS COOLNG WATER PUMP 
0.0FF XXX HRFS COND MAKEUP PUMP 
1.0H XXX HRFS CYCLE FILL PUMP 

27.41H XXX HRFS OEATOR LEVEL COHTRL H 30.0 L 
4.KLB XXX HRFS FEED SPRAY WATER H 160. L 
1. KLB XXX HRFS SPRA1·' MATER FLOM H 160. L 

GROUP 19 

C~l c 
PCM 2 
PC~1 2 
PCM 2 
PCM 2 
PCM 2 
PCM 2 
PCM 2 
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PCM 2 
PCM 2 
PCM 2 
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10.0 PCM 2 
0. PCM 2 
0. PCM 2 
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~34 CF4 
(15 CF5 
(16 CF6 
~37 CF1 .EH 
(1::: CF2.EH 
09 CF3.EH 
H3 CF4 .EH 
11 CFS.EH 

i12 CF6.EN 
i 1 iSHC.F1 .I,, .... ._ 

14 ZSHCF2 
1-i:::· 'sl'\H1 .. F1 

,,.,I '--.i ... -.• 

16 ZSHCF4 
1 ~' ,s--H•--Fc-.. ...._ ._. J 

18 ZSHCF6 
19 TE484 
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,~1 TE486 

cop,.• 

0.0FF HRFS COOLNG TOWER FANS 
0.0FF HRFS COOLNG TOWER FANS 
0.0FF HRFS COOLNG TOWER FANS 
0.0FF HRFS COOLHG TOWER FANS 
0.0FF HRFS COOLNG TOWER FANS 
0.0FF HRFS CF1 ENABLE 
0.0FF HRFS CF2 ENABLE 
0.0FF HRFS CF3 ENABLE 
0.0FF HRFS CF4 ENABLE 
0.0FF HRFS CFS ENABLE 
0.0FF HRFS CF6 ENABLE 
0.0FF XXX HRFS COOLNG TOWER FANS 
0.0FF XXX HRFS COOLHG TOWER FANS 
0.0FF XXX HRFS COOLNG TOWER FANS 
0.0FF XXX HRFS COOLNG TOWER FANS 
0.0FF XXX HRFS COOLNG TOWER FANS 
0.0FF XXX HRFS COOLNG TOWER FANS 

46.F XXX HRFS C.W. CNDR OUT H 
524.F BAD HRFS C.W. SWHX OUT H 
40.F XXX HRFS C.W. TWR OUT H 

,· 
,,,; a; 

PCM 2 
PC~1 2 
PCM 2 
PC~1 2 
PC~1 2 
PCM 2 
PC~1 2 
PC~1 2 
PC~1 2 
PC~1 2 
PCM 2 
PCM 2 
PCM 2 
PCM 2 
PCM 2 
PCM 2 

130. L -300. PCM 2 
11A L i~ F1r~1' 

.. I ml... I m 11 I... 

110. L 32. PCM 2 
GROUP 20 
.-,-, t 11-11 I ,-,4 •-1-, • .-, 1 . 17 
C/-~_y-o ~/·C · ~ 



(11 
- (12 EN.HLC 0.OFF XXX ENABLE HOTWEL LEVEL CONTRL PC~l c 

03 FCV471 ~, FIN y~y HRFC L..,• , •1 1 '11 11 '1 '• •-1 OEATOR LEVEL CONTRL H 30.0 L 1i3. 0 PCM 2 
~J4 FCV511 0.0FF EPGS COHO DUMP PC~1 2 
""b FCVSl'" ki. . ..1 • •-. c. 0.0FF EPGS COHO MAKEUP PC~1 2 
nF Fr•1 IC'•·, 1 
;:, ml u,.

11l •w1Lu 48.F I:-:":-:":.:' EPf"C I II II I J• ... 1 OIL COOLEF.: TEMP H 5i)0. L r1 Ff:M •:i 
•• as l.m 

1]? CTP 0.0FF EPGS COOLNG TOWER PUMP PCM 2 
[18 CTP. EN 0.0FF EPGS CTP ENABLE PC~1 2 
,~iQ CTF ~ i 1' ft 
u: .u 0.0FF EPGS COOLNG TOWER FANS PCM 2 
1(1 CTF. EN 0.0FF EPGS CTF ENABLE PCM 2 
11 CNP 0.0FF EPGS COHO PUMP PCM 2 

'1 I ·:, CNP EN ~l L. • ' 0.0FF EPGS CNP ENABLE PCM 2 
1 :·J~ AEP 0.0FF EPGS AIR XHALIST PUMP PCM 2 
_, •i •• t:p EH 1 i:,1, A 
,h I ... 0.0FF EPGS AEP ENABLE PCM 2 
,1 t"' r-1r; 0.0FF EPGS ELECT OIL PUMP PCM 2 • : r- I .r· 
, •. ·,,, ""'\..'I \ .~ E~P EN J.b U . 0.0FF EPGS EOP ENABLE PCM 2 
1? ZSHCTP 0.0FF XXX EPGS COOLNG TOWER PUMP PCM 2 
1::: ZSHCTF 0.0FF COS EPGS COOLNG TOWER FANS PCM 2 
19 ZSHCHP 0.0FF XXX EPGS COHO PUMP ON PCM 2 
·:f; 7SHAEP bn m i;.-. 0.0FF XXX EPGS AIR XHAUST PUMP PCM 2 
21 ZSHEOP 0.0FF XXX EPGS ELECT OIL PUMP PCM 2 

COP~·· GROUP 21 .-,-, t~nl I ,-,4 -i-1 .-,.-, -, .-c/-·_v-o· t,:cc:~b 



(H 
- ~]2 ETR 0.0FF EPGS EMER TRIP RESET PC~l i: 

(13 PT581 0.PSI XXX EPGS TURBIN STEAM PRESS H 1500. L 800. PCM 2 
~34 TT583 49.F XXX EPGS TURBIN STEAM H 990. L 800. PCM 2 
~I:' t•rl:', .. , .• , 
~ •• I .:1 .• 11:1 C. A RPM ~~Y EPrc rEN 

• I '• I II II ·, J• .. 1 J SPEED H 127~3. L 0. PCM 2 
~36 FCV501 0.0FF EPGS TURBIN STOP PCM 2 
r17 7SH501 U: I _._ \,I 0.0FF XXX EPGS TURBIN STOP VALVE PCM 2 
.~,,m. ~,~L501 ~J;:; ,~ ... I 1.0N XXX EPGS TURBIN STOP VALVE PCM 2 

, (19 TVM . OPN 0.0FF EPGS THROTL VALVE MOTOR PCM 2 
l .", "r\ , .. ~ Cl t""> 
i ! : , "il i .L \,i l Y I , ,, 'l.i 0.0FF EPGS THROTL VALVE MOTOR PCM 2 
11 ZTTVM .0PCT EPGS THROTL VALVE POS H 100.0 L .0 PCM 2 

,,q .~, PT58'" t ' t:1 • ~,.L., -.'JL 0.PSI XXX EPGS STEAM SEAL PRESS H 150. L 0. PCM 2 
12: PT502 23.91N XXX EPGS CONDSR PRESS H 10.0 L .0 PCM 2 
14 LT511 9.1IN XXX EPGS HOT l~ELL LEVEL H 16.0 L ,8.0 PCM 2 
15 PT501 0.PSI XXX EPGS OIL SUPPLY PRESS H 40. L · 10. PCM 2 
l6 PT531 0.PSI XXX EPGS HYDRO OIL PRESS H 120. L 55. PCM 2 
1.7 TT501 48.F XXX EPGS TURBIN OUTBO BEARHG H 170. L 110. PCM 2 
lf: TT502 64.F XXX EPGS TURBIN INBD BEARNG H 170. L 110. PCM 2 
·: ,::: TE iC11 

,~'w 'w 1.21, 59.F XXX EPGS TURBIN OUTBD GEAR H 170. L 110. PCM 2 
-•:•Er:--

r"'.l-'l I 1~:-t .... , ·- ._ ~ 65 . F i~X;~ EPGS GEt-~ OUTBD GEf)R H 170. L 110. PCM 2 
"C: ,.1 TC"C' ~ .-
i' : 1 l.,•,..t0tl 60.F XXX EPGS GEH IHBD GEAR H 170. L 110. PCM 2 
'):::I A7TSA1 
1, .. 1.u. ""' ._~ .3PCT XXX EPGS TLIRBIH VIBRAT 0 ... 5G H 60.0 L 0 PCl•1 ., . ,I ~ 

COP\-' GROUP 22 



. . :~c xxx EPG ... l'-''- I._. II .,.._.._. . .. .,.,.._ .. 
.. •-i t'· Ti:: 1 ... 1' .. I r1 PPM ':•:":t:•:

1 EFf·i:• GEt·~ SPEED H 1 ·=
17~1 L ~). PCM 2 I.• J ;; a; m d .mi ... 1 ... 11 •• ,11. .. .. I ', I II Ii I .,j,,.,I Im.a U I 

~34 ST581 .0PCT XXX EPGS FREQ 55 .. 65 HERTZ H 60.0 L 40.0 PCM 2 
k15 IT581 0.AMP XXX EPGS CLIRRNT H 1200. L 0, PC~1 2 
06 PFT581 1.00LAG XXX EPGS POl~ER FACTOR H 1.00 L .85 PCM 2 
~]7 VT581 0.\.'AR XXX EPGS VARS 0., 960 KVARS H 500. L 0. PCM 2 
~JS TT507 45.F XXX EPGS GEN OUTBD BEARNG H 1,0. L 110. PC~1 2 
(19 TE508 42.F XXX EPGS GEN AIR TEMP H 100. L -300. PCM 2 
1 (1 TT51 f1 0.F 1,,A,.u.,1 EFfC STATOR l1J I NDt·~G 1 H 260. L 0. PCM 2 11111111 {•1 J ,.,I 

11 TT511 ~3. F 1.,.i1.,.iv EPrc 
1"11

11

11
11

1 J ·-1 STATO~: l1J I t·~DNG 2 H 26~3. L €1. PCM 2 
· 1':, TTi:: 1 ·:1 ~3. F vvv EPrc ST ATO~: l,J I t·~DHG 3 H 26~3. L 0. PCM 2 

'Tl L... ·-' I.. 1
11

11
11

11
11

1 J ·-1 
ij 1"' TT!:' 17 €1. F v1.,..1··1 EPr1:· STATO~: liJ I t·~DHG 4 H 26€1. L 0. PCM 2 •• 1 •• I •• 1 1

11

11
11

11
1

\ J ·-1 
14 TT514 €1. F t.,.'l,,.'l,,,I EPrc 

1"11
11

11
11
1 J •-1 STATO~: l,J I NDt·~G 5 H 26~~1. L 0. PCM 2 

15 TT515 0.F vi...11 .. 1 EPr1:· 
1
11

111111
111
1 J ,,.I STAT OF.: l,J I NDNG 6 H 26~~1. L ~~1. PCM 2 

COP1·• GROLle 2~ ... rr7 = ;::~6 = 12 -, ~ 11 11 .i-,-,•·t - · 24_.•-1·1... .• -



(111 .. IN 

- rr=1 EPS'J RS mb ._a;.• '-

~)3 EPS3 . RST 
04 TR181 
"'I:," TR11'"1 .. kt .. 1 8-5 
[16 TR184 
~]7 TR185 
t1::: TR182 
~39 TR186 
10 TR281 
11 TR282 

~12 TR381 
1:11 7 TR'e·:i ,.,.I ._;,lt;;,lL;;_ 

14 TR383 
15 TR582 
16 TR583 
17 TR584 
1::: TR585 
19 TR586 
~~)3 TR587 
21 TR588 
•"'!'"'! ~I I B O~'R "' '" I LI I 
b,::i:111.u . , 

COP~·· 

0 . OFF EPS RESET FROPl PCP12 I PC 
0.0FF EPS RESET FROM PCM3 PCM 3 
0.0FF COS RCVR SALT HIGH TEMP PCM 1 
0.0FF COS RCVR INLET PRESS LOW PCM 1 
0.0FF COS RCVR TUBE HIGH TEMP PCM 1 
0.0FF COS RCVR HTAHK HIGH LEVEL PCM 1 
0.0FF COS BOOST PUMP LOW PRESS PCM 3 
0.0FF COS BOOST PUMP SUMP LEVEL PCM 3 
0.0FF COS HOT SUMP HIGH LEVEL PCM 3 
0.0FF COS COLD SUMP HIGH LEVEL PCM 3 
0.0FF COS SGS DRUM LEVEL LO.LO PCM 3 
0.0FF COS SGS WATER RECIRC PUMP PCM 3 
1.0N COS SGS DRUM LEVEL HI.HI PCM 3 
0.0FF COS EPGS MANUAL TRBGEN TRIP PCM 2 
0.0FF COS EPGS OIL PRESS LOW PCM 2 
0.0FF COS EPGS GEN BEARNG TEMP PCM 2 
0.0FF COS EPGS GEN AIR TEMP PCM 2 
0.0FF COS EPGS GEN BRKR TRIP PCM 2 
0.0FF COS EPGS VIBRAT HIGH PCM 2 
0.0FF COS EPGS STEAM ENERGY LOW PCM 2 
0.0FF EPGS VIBRAT OVRIDE PCM 2 

GROUP 26 
:=·7-t-1n• .. •--:=:4 ro : :-.:r1 : ~4 -• 1- I - - • _ _ _ 



(11 
- (12 O\•'l<J 

~33 SCRAM 
~34 RCAR 
(15 GSTAT 
~36 EL01 
[17 EL03A 
08 EL03B 
09 EL03C 
H3 LV181 
11 LV281 

1112 N90.PS 
~13 N90.ALM 

14 LV481 
15 CA161 
16 RD101 
17 ALGPID 
18 CA101C 

COP1·' 

~ 0 
1.0N HELIO SCRAM 
0.0FF COS RCVR ALGORM RESET ALARM 
0.0FF COS GEN ONLINE FCV431 CONTRL 
0.0FF COS EMCON LOKOUT HOT SURGE 
0.0FF COS EMCON LOKOUT HOT SURGE 
0.0FF COS EMCOH LOKOUT COLD SUMP 
0.0FF COS EMCON LOKOUT HOT SUMP 
1.0N XXX 24\a'DC CONTRL POWER SUPPLY 
1.0N XXX 24\a'DC CONTRL POWER SUPPLY 
1.0K XXX HETWRK 90 POWER SUPPLY 
0.ALM XXX HETWRK 90 ALARM 
1.0N XXX 24\a'OC COHTRL POWER SUPPLY 
.0IN XXX RCVR HOT SURGE TANK H 100.0 L 
.0KLB XXX RCVR FLOW DEMAND CALC H 100.0 L 
.0KLB XXX RCVR ALG PIO BLOCK H 100.0 L 
.0KLB XXX CALC BLOCK H 100.0 L 

GROUP 27 

J 
PCM 1 
PC~11 
PCM 2 
PCM 1 
PC~1 3 
PC~1 3 
PCM 3 
PC~11 
PC~1 3 
PCM 3 
PCM 3 
PC~1 2 

.0 PC~1 3 

.0 PC~11 

. 0 PC~11 

.0 PCM 1 

27-NOV-84 07=32 28 



~31 
~32 LT201 34.01N XXX TSS COLD SUMP LEVEL H 60.0 L 15. 0 t'L:Pl J 
~33 LT221 35.11N XXX TSS HOT SUMP LEVEL H 41.0 L 15.0 PC~1 3 
04 LT281 118.61N XXX TSS COLD TANK LEVEL H 134.0 L 15.0 PC~1 3 
~35 LT291 .0IN XXX TSS HOT TANK LEVEL H 190.0 L 10.0 PCM 3 
06 LT311 -17.0IN XXX SGS STEAM DRUM WATER H 4.0 L -4.0 PCM 3 
07 LT471 27.71N XXX HRFS OEATOR LEVEL CONTRL H 30.0 L 10.0 PC~1 2 
(18 LT511 9.11N XXX EPGS HOT l~ELL LEVEL H 16.0 L 8.0 PCM 2 
~39 TE180 68.F XXX BOOST PUMP BEARNG TEMP H 190. L -99. PCM 3 
1(1 TE181 152.F XXX BOOST PUMP SUMP VENT H 350. L -99. PCM 3 
11 TE184 557.F XXX RCVR HOT SURGE VENT H 400. L -99. PCM 1 

~12 TE211 8~ F XXX TSS COLD SUMP VENT H 400. L -99. PCM 3 \;lt;;., ,·,·,· \.:'.I 

··Q F XXX TSS HOT SUMP VENT H 400. L -99. PCM 3 1-3 TE231 b.. . ,· ,. ,· ..: ..: 
14 TE281 539.F XXX TSS CTANK RAKE LOWER H 750. L 500. PCM 3 
15 TE286 116.F XXX TSS COLO PUMP BEARNG H 190. L --99. PC~1 3 
16 TE383 279.F XXX SGS STEAM DRUM FLUID H 575. L 500. PCM 3 
17 TE387 69.F XXX HOT SALT PUMP BEARNG H 190. L -99. PCM 3 
1::: TE388 252.F XXX SGS EVAPTR WATER TEMP H 1100. L 500. PC~1 3 
19 TE481 186.F XXX HRFS DEATOR STEAM TEMP H 400. L 300. PC~1 2 
L~O TE484 46.F XXX HRFS C.W. CHOR OUT H 130. L -300. PCM 2 
21 TE486 40.F XXX HRFS C.W. TMR OUT H 110, L 32. PCM 2 
f~;~ TE508 42.F XXX EPGS GEN AIR TEMP H 100. L -300. PCM 2 

COPY GROUP 28 
·=•-::i-r-~1-1' .. '···· 0 4 r-f-::i : 77 : i::;-=-
I-•• - I 1_1 - 0• •-· ._I •- 1_1 



01 
- ~32 TE58 

~33 LS541 
~34 PS281 
~35 PS485 
06 TS501 
r17 TS50P 
.. I -.-.tJ .. 
(18 L\.'281 
09 L\.'481 
1(1 H90.PS 
11 H90.ALM 

,, 
·~ 

cop,·· 

• , 1•,,•~X I.I 'J~ 

0.0FF XXX EPGS COHO STORAG LOW 
1.0H XXX TSS SGS AIR SUPPLY 
0.0FF XXX HRFS AIR SUPPLV 
0.0FF X~;( EPGS BEARHG TEMP HI 
0.0FF XXX EPGS AIR TEMP HI 
1.0H XXX 24\.'DC COHTRL POWER SUPPLY 
1.0H XX.~ 24\.'DC COHTRL POWER SUPPLY 
1.0K XXX HETWRK 90 POWER SUPPLY 
0.ALM XXX NETWRK 90 ALARM 

0. r·L,l'I C 

rROUP 29 -,.7~.1~ 
u t I-,. I ,:,4 k1 .. • . ·-··-· . ·-27- ·11_ ,,,-._. - • 

PCM 2 
PC~1 3 
PCM 2 
PC~1 2 
PCM 2 
PCM 3 
PC~1 2 
PC~1 3 
PCM 3 



(11, 
- ~:1•:1 

.. 1.... 

~33 TE331 
(14 TE332 
(15 TE382 
~36 TE384 
(17 TE386 
(18 TE421 
~39 TE483 
1(1 PT321 
1 l PT384 

""'1·:• PTlA' • I... \o!IJ ._ • 

~12: PT431 
14 PT432 
15 PT483 

cop,-· 

225.F XXX SGS SPRHTR STEAM OUTLET H 1200: [ §i0: PCM 3 
45.F XXX SGS TURBIN THROTL TEMP H 990. L 910. PCM 3 

391.F XXX SGS SPRHTR SALT INLET H 1070. L 500. PCM 3 
494.F XXX SGS EVAPTR SALT OUTLET H 640. L 500. PCM 3 
242.F XXX HRS FEED WATER TEMP H 575. L 500. PCM 3 
65.F XXX HRFS FDWATR TEMP CONTRL H 600. L 400. PCM 2 
73.F XXX HRFS HIGH PRESS STEAM H 990. L 850. PCM 2 
29.PSI XXX SGS STEAM DLIVRV PRESS H 1150. L 950. PCM 2 
0.PSI XXX SGS EVAPTR SALT OUTLET H 200. L 0. PCM 3 
0.PSI XXX SGS FEED WATER PRESS H 1500. L 0. PCM 3 
6.PSI XXX HRFS HIGH PRESS STEAM H 1200. L 900. PCM 2 
1.PSI XXX HRFS DEATOR PRESS CONTRL H 250. L 200. PCM 2 
0.PSI XXX HRFS FDWATR PRESS H 1230. L ·1180. PCM 2 

GROUt 1e1, •
3 !.4 r17 : 36 = 40 ·:•7- ·1I_ •,•-•-• - . L.. 



~)1 
_ m,a::i

1 ~Jc. - I W-111" a W' I I I •--- I II II I - • ~...- I 'W' .. I 'W I I 1111"'W. - I 1 'W I 

~33 ST581 .0PCT XXX EPGS FREQ 55 .. 65 HERTZ H 60.0 L 40.0 PCM 2 
~34 ZSHAEP 0.0FF XXX EPGS AIR XHALIST PUMP PCM 2 
05 TT501 48.F XXX EPGS TURBIN OUTBD BEARNG H 170. L 110. PCM 2 
[16 TT502 64.F XXX EPGS TURBIN INBD BEARNG H 170. L 110. PCM 2 
(1? TE503 59.F XXX EPGS TURBIN OUTBD GEAR H 170. L 110. PCM 2 
[18 TE505 64.F XXX EPGS GEN OUTBD GEAR H 170. L 110. PCM 2 
[19 TE506 59.F XXX EPGS GEN INBD GEAR· H 170. L 110. PCM 2 
1[1 TT507 45.F XXX EPGS GEN OUTBD BEARNG H 170. L 110. PCM 2 
11 TT521 48.F XXX EPGS OIL COOLER TEMP H 140. L 100. PCM 2 

~12 TT583 48.F XXX EPGS TURBIN STEAM H 990. L 800. PCM 2 
&113 PT501 0.PSI XXX EPGS OIL SUPPLY PRESS H 40. L 10. PCM 2 

14 PT502 23.91N XXX EPGS CONDSR PRESS H 10.0 L .0 PCM 2 
15 PT531 0.PSI XXX EPGS HYDRO OIL PRESS H 120. L · 55. PCM 2 
16 PT581 0.PSI XXX EPGS TURBIN STEAM PRESS H 1500. L 800. PCM 2 
17 PT583 .lPCT XXX HRFS COHO PUMP OUTPUT H 65.0 L 23.0 PCM 2 

cop,·· G-ooup 33 - -, 7,-, . 4 Cj 
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ADDENDUM G 
RECEIVER FREEZE/THAW REPORT 
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August 15, 1984 

To: W.R. Delameter, SNLL and E. De Meo, EPRI 

Subject Freeze up and thaw of MSEE Receiver, June 18-21, 1984 

From: R. J. Holl, MDAC 
Copies: J. Holmes, CRTF 

R. Cummings, Cummings Engineering 

Summary 

Upon attempted receiver start-up on 18 June, it was impossible to 

establish serpentine flow through the receiver. This was due to a salt 

blockage caused by a substantial drop in lower header temperatures between 

the time they were checked in the pretest procedures, approximately 9 A.M., 

and the time of actual fill, approximately 12 noon. This delay was caused 

by spurrious instrument readings which had to be corrected. Attempts were 

made throughout the day to free the blockage; they were hindered by inter

mittent cloudiness and were unsuccessful. After final afternoon shutdown, 

salt in receiver absorber tubes above the blocked header(s) froze because 

warm-up ~eliostats were removed. The receiver was configured with all purge 

and drain valves open in order to allow drainage of salt from anv lower headP.r 

that thawed over night by the trace heating (The lower header temoeratures 

did reach nearly 500°F by 10 P.M.; however by this time the salt in the 

blocked receiver tubes was frozen at temperatures around lOO~F to 200°F.) 

Subsequent investigations established that six receiver panels were 

filled with frozen salt. Alternative methods for thawing the frozen panels 

were evaluated. Melting from the top, using near-in heliostats, was 

selected. Additional thermocouples were installed to help guide the 

melting operation. On 21 June, the frozen panels were successfully thawed. 

Subsequent operation and inspection showed no damage to the receiver. 

The basic cause of the receiver freeze-uo was the coolin~ of the 

lower headers between check-off and actual start-uo. The start-un 

procedures have been revised to require checking all temperatures of salt 

lines and components immediately prior, within 15 minutes, to receiver fill. 

This will prevent a reoccurance of this incident. 

G~ 



The daily events of this unplanned experiment are summarized below: 

Monday, 18 June--Receiver Freeze-up 

The sequence of major events is shown of Figure 1 superposed_on the 

day's insolation. Table 1 gives the header temperatures and drain line 

temperatures that were recorded throughout the day. Clearly, the outlet 

of pass 10, channel number 23, was below freezing throughout the day 

although acceptable when checked in the morning. The outlet of pass 18, 

channel 26, dropped below freezing for most of the day but did not produce 

a freeze up of the panel. It can also be seen that the outlet header for 

pass 10 reached 489 °F by 21:43, so it undoubtably drained. However, by 

this time the absorber panels had dropped to under 200 °F and the salt in them 

froze. Table 1 is illustrative of the problems that have been encountered 

in trying to maintain headers (and valves) above the salt freezing point. 

Subsequent erection of wind protection and some reinsulation has substantially 

improved this situation. 

Figure one shows the efforts that were made throughout the day to 

free the blockage. The insolation drop out immediately following fill 

probably compounded the problem by allowing the salt in the low temperature 

headers to solidify before panel heating and valve cycling could be resumed. 

The history of flow into the receiver is shown on Figure 2. The 

corresponding receiver inlet pressure is shown of Figure 3. Both figures 

indicate the cycling of the purge and drain valves that was done to attempt 

to clear the blockage. The flow through the receiver occurred when the valves 

allowed the blocked panels to be bypassed. 

The initial indication of the blockage occurred at about 12:15 when, 

with the drain valves closed, the purge valves were cycled shut. This 

resulted in full pressure at the receiver inlet, PT181, which can be seen 

on Figure 3. 

Figure 4 is a schematic of the receiver identifying the panels, the 

locations of Acurex channels 23-26 tabulated on Tabel 1 and the thermo

couple locations for the traces shown on Figures 5 through 8. Figure 5 

shows the temperature history of TE-105 which is on Panel 1. This panel 

was not blocked and salt flow occurred whenever possible as shown by tracking 

, the salt inlet temperature (600 °F) throughout the afternoon. Figure 6 

illustrates a panel, panel 6, which was not filled with salt but which 

was blocked by a plug in an upstream header. Panel 9, shown on Figure 7, 

was filled with salt throughout the day. Note the smoother temperature 

G-4 



variations produced by the warm-up heliostats compared with Panel 6 which 

was empty. Figure 8 shows the temperature history of Panel 18 which is 

just above the header monitored by Channel 26 shown on Table 1. This panel 

did not block and received some bypassed flow (as did Panel 6) when the valves 

were properly positioned. 

Following shut-down at about 16:00, all valves were positioned 

open to allow draining (and J?revent rupturing) if the trace heat melted the 

headers overnight. Apparently the outlet of pass 10 melted as indicated on 

Table 1. 

Tuesday, 19 June--Evaluation and Planning 

On Tuesday morning, data were reviewed and the receiver was inspected. 

Tapping the panel tubes showed that panels 4, 5, 8, 9, 10 and 11 were 

filled with salt. These are shown on Figure 9. 

The objective at this point was to melt the salt from one or the 

other end of the panels without melting or excessively heating it in the center. 

Since salt expands upon heating and melting, excessive expansion with both 

ends of the tubes plugged could have deformed or ruptured the tubes. The 

problem of melting from the ends was made more difficult due to insulation 

covering the tubes before they entered the headers--approximately 6 inches 

at the top and 10 inches at the bottom. Three methods of thawing the tubes 

were evaluated. They are listed below together with their advantages and dis

advantages: 

Approach 

1. MeJ.t salt from 

top with heliostats 

2. Melt salt from 

bottom with heliostats 

Advantages Disadvantages 

l.a. Front, fully l.a. Could heat large 

aligned heliostats have region of absorber panels. 

tight beam 

l.b. Insulation is 

less than at bottom 

l.c. Heat will rise 

2.a. Door could be 

covered with insul

ation board and 

lowered to provide 

narrow aperture for 

heating 

G-5 

2.a. Rear heliostats 

required--they have low 

intensity 

2.b. Heat rises and will be 

trapped with lowered door. 

Could heat entire panel. 



3. Install trace heat 

on floor of cavity; 

close door and heat 

3.a.Controlled heat 

source 

3.a. Likely to heat and 

expand entire salt volume 

Since the first approach, melting from the top using heliostats, 

appeared most promising, a preliminary experiment was performed to 

determine the temperature gradient that could be developed from one, fully

aligned front heliostat. Tests were first conducted on empty panels. 

The results were encouraging so the test was repeated for filled panels. 

These results are shown on Figure jQ. The thermocouples can be located on 

Figure 4. TE-111 is located on the back of Panel 9 within 6 inches of the top 

header. Hence it is just behind the bottom of the top insulation blanket. 

TE-133 is located on the back of the adjacent Panel 8 and is 48 inches from 

the top header. Thus the temperature gradient established on Figure 10 is over 

42 inches. These panels were illuminated for the short periods indicated 

with a single heliostat (6 E2) with variations in the aim point. The results 

were: 

Pulse Number 

1 

2 

3 

TE-lll 

101 

101 

68 

TE-133 

56 

19 

5 

This confirmed the precision with which fully-aligned, front heliostats 

could heat the panel. 

Procedures were developed Tuesday evening to melt the frozen panels 

from the top down using heliostats. 

Wednesday, 20 June--Preparation and Attempted Thaw 

The approach and procedures prepared Tuesday were reviewed and 

approved Wednesday morning. Twelve additional thermocoulpes were installed 

on the front surface of the filled panels to aid in monitoring the thermal 

gradient during thaw. Their location is shown on Figure 11. Owen Scott 

of MMC calculated the diffusion of heat through the insulated top 6 inches 

.of the panel from the heated absorber to the trace heated top header. His 

calculation considered conduction only along the 0.065 inch tube wall. Twelve 

minutes were sufficient to melt through if the exposed absorber tube was heated 

to just below melting. A period of one hour was allocated to this process in 

order to be extra conservative. 
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Following installation of the additional thermocoulpes, ~elting 

of the blocked panels was begun. It was interupted once to reattach several 

of the added thermocouples. Additional trips occured due to momentary loss of 

power and loss of EMCON's PCM-1. The latter trip occurred with approximately 

the top 3 to 4 feet of the blocked panels melted. Clouds prevented 

continued operations following restoration of PCM-1. Removal of the heliostat 

beam allowed the panels to again freeze. 

Thursday, 21 June-- Receiver Thaw 

Summer solstice was celebrated by successfully melting the frozen 

panels. A fairly uniform temperature gradient was established from the top 

down in all panels, whether filled or not. The process was begun by using one 

heliostat (6 E2) and changing its aim point. Following melt through of 

the top, insulated block, additional heliostats were used to maintain the 

melted region above the melting point and to extend the molten zone downward. 

A total of 262 individual heliostat commands were used for the thawing 

operation. The vertical temperature profiles during the thawing operation are 

shown of Figures 12 through 15. The apparent thermal gradient reversal at the 

panel location 66 inches from the upper header is exaggerated because this 

is an added front thermocouple which reads 50 °For more higher than the 

corresponding rear tube temperatures read by the adjacent thermocouples. 

This same observation can be made about all front tube thermocoulpes which 

are located 12, 30, 66 and 102 inches from the top header. 

Following melt through of the last panel, evidenced by a raJ?id 

increase in temperature of the lowest thermocouple as the molten salt from above 

passed through, the receiver was maintained hot for 30 minutes. It was 

shut down, briefly inspected and prepared for salt flow. After reheating and 

filling, the receiver was operated for 45 minutes at full flow and pressures. 

A careful inspection showed no damage at this time and none has appeared 

subsequent to this incident. 
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Table 1 

Heater and Drain Line Temt:>eratures 

June 18, 1984 (Day 170) 

Time Event Temperatures (OF) 

Acurex Channel Number 

21 22 23 24 25 26 

Drain Drain 

Line Line Pass 1 Pass 2 Pass 3 Pass 4 

7:43 630 612 691 493 680 489 

8:43 599 608 691 539 682 515 

8:50 Check 
Temperatures 

9:43 574 602 700 393 699 430 

10:43 564 605 699 355 706 419 

11:43 559 603 709 381 713 334 

12:00 First Fill 

12: 15 First Drain 

12:43 547 570 572 352 700 375 

13;09 Second Fill 

13 :43 580 582 578 347 626 350 

14:43 608 596 602 321 639 487 

15:43 630 593 598 286 589 406 

15:50 Second Drain 

16:43 489 584 307 332 535 189 

17:43 456 579 241 282 490 141 

21:43 479 506 260 489 605 89 

23:43 458 504 179 309 531 136 

5:43(6/19) 580 552 375 597 626 520 
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TURBINE-GENERATOR FAILURE 
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Sandia National Laboratories 
date: June 20, 1985 

to: Distribution 

Albuquerque, New Mexico 87185 

;z__ ~k¼ 
from: L. Nelson 

subject: MSEE T-G Damage Report 

During the week of April l-5, 1985, certain events occurred 
that resulted in damage to the turbine shaft driven (geared) 
oil pump, turbine bearings, and possibly other components as 
of yet undetermined. This report discusses those events and 
the damages thus sustained. I apologize for the delinquency 
of this report, which can be attributed to the subsequent 
demands of the Power Production Campaign. 

Summarized for point of reference, I present these applicable 
line listings from the T-G operating history document: 

----- (4/l-15/85} Operation planned to optimize system 

Tue 4/2/85 

Wed 4/3/85 

Thu 4/4/85 
Fri 4/5/85 

Operation 

performance prior to MSEE Phase III--Power 
Production Campaign 

Local Training Operation 
--Egan/Holton/Griego 
--Extreme Load Instability 
--OST 
--Governor Operation Static Review 

Governor Check-Out Operation 
--Roll-out Low Oil Pressure Trips 
--Found Failure of Shaft Driven Oil Pump 

Gear Housing Breakdown and Review 
--Oil Pump Removed 
--Driven Gear Hub Broken, Shaft Bent, 

Bearings Seized 
--water in the Oil 
--Turbine Bearings Scored 
--overall Failure Cause Indeterminant 

Tuesdav. April 2, 1985; The first day of system 'practice' 
operation. All operators started work at 6:00 a.m. I 
operated the control console for RS/HRFS/SGS start-up, and 
then transferred console operations to Lindsey Evans in order 
to relocate to the T-G area to oversee local operations. At 
the T-G area I found Jay Holton/SNLA, Jim Egan/Bechtel, and 
Jerome Griego/SNLA contractor. They were proceeding through 
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----- ---·-:-------------------------·- -------------------1 

the EPGS pre-test checklist very thoroughly since Jim Egan was training to assume local operation of the T-G during the later power production campaign. Jerome was refreshing himself on current T-G operation and I was answering questions as they arose. The roll-out went slowly and smoothly with Jerome initially operating the throttle valve hand wheel and Jim completing the procedure to bring the turbine up to full speed. Two test trips were conducted--an 'overspeed trip' and an 'emergency trip', both at half speed. Nothing unusual had occurred to this point--the roll-out was exceptionally slow and deliberate corresponding to the learning in progress. It was decided not to conduct the third, full speed test trip due to this long roll-out, system demands, and the questionable benefit of so many trips. Upon attaining full speed, Jay Holton initiated generator voltage build-up and Jim Egan prepared to synchronize under my direction. Just prior to synchronization, the synchroscope meter speeded up its rotation and discouraged our first attempt. This was stranger than usual, but I did not feel it was abnormal because of the past poor performance of the Crompton synchronoscope, wherein it would routinely speed up and slow down slightly as its needle rotated. Jim synchronized the next time around and added the normal load--governor switch held to increase for three seconds. Control was achieved and loads stabilized. After a ten minute heat soak, again foreshortened due to the long roll-out and system demands, Jerome attempted to add load and instability occurred at about lOOKW. I advised Jerome to reduce load to restabilize, which he attempted without success. This had usually been successful during instability that had occurred during numerous past operations. 

At this point I assumed control and attempted to add load, with the idea that a change in load had been successful before. This was also ~ithout result, but I continued to attempt restabilizing, since success had been achieved in the past under similarly unstable conditions. Today, however, the instability got worse. Weighing safety against opportunity, I continued restabilizing attempts while pondering means to isolate the problem. This led to a consideration that the synchronizing motor/control might be malfunctioning. With this in mind, I moved to the turbine and attempted changing load with the manual control knob. This also did not help and a short time later the T-G tripped on overspeed. We were online 26 minutes total. Proposals for further check-out operation were discouraged and we shut down to review the operations and equipment. 

There are three things I would like to point out at this time. At no time did I feel that the operation was totally out of control or I would have manually tripped off the T-G. Secondly, the instability was in load control and not the voltage control. This fact obliterates the static exciter fem fault and was verified during past instability occurrences. Thirdly, all operators involved acted responsibly and without fault, except perhaps on my part for not shutting down sooner. All operating procedures had been correctly followed. 
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That afternoon I called G.E. again regarding the instability, 
but as usual, could not reach any answerable personnel. I did 
seriously discuss the problems with other responsible NMSEE 
parties and heavily attempted to impress upon them the 
seriousness of the problems. Additionally, Chuck Lopez/SCE 
Solar One, who was here as part of the data evaluation team 
this week, heard of the problems ~nd became interested in 
them. Staying late, we reviewed the drawings, the operating 
circumstances, and the actual equipment. I did find the 32x 
aux. relay energized, which was pec~liar, and all the more so 
since I couldn't effectively deenergize it.· This relay 
automatically recloses the throttle valve after a gen. breaker 
trip. Turning off CBP power, including the UPS, did reset it. 
Further review found little else except more possible 
mechanical problem sources, but I gained a much better 
understanding of the governor systems operation through Chucks 
help. Slight looseness in the linkages tightened up upon 
application of oil pressure. Synch. controls worked properly. 

Wednesday, April 3, 1985; Early morning operation was 
scheduled for sunrise start-up practide and further T-G 
checkout. I again operated the control console for RS/HRFS/ 
SGS startup and then relocated to the T-G area for local 
operations there joining Jay Holton and Earl Williams/PNM. 
During initial roll-out, a couple of trips were experienced 
which were soon traced to a low oil pressure interlock closing 
the steam stop valve FCV-501. The control room had no 
indication of the source of this trip since it is hardwired. 
I presumed its cause was misaligned HV-520, used to balance 
bearing oil pressure against hydraulic control oil pressure, 
since this had happened before. We tried again after 
readjusting HV-520 and also started suspecting the EOP cutout 
circuit. Another trip occurred. Preparing for another 
attempt, Jay particularly watched the EOP and I watched the 
local bearing oil/hydraulic oil pressure gauges by HV-520. 
This time we found, with continuous EOP operation, that oil 
pressures decreased with faster turbine speed. Turbine speed 
was taken well above the point where shaft driven oil pump 
pressure should have occurred. I knew then that a failure of 
the shaft d~iven oil pump had occurred, since that was the 
only thing left at that point. This information was radioed 
to the control room. When asked how this could be verified, 
we shut off the EOP momentarily with the turbine at about 1/2 
speed and watched the oil pressure gauges drop to nothing. 
The EOP was immediately restarted to protect the bearings. We 
then shut down and secured the rest of the system. 

Before we left the area, we opened the shaft oil pump 
inspection plate on the turbine reduction gear housing. 
Inspection revealed that the oil pump driven gear had broken 
at its hub and had fallen down upon another gear. This gear 
had worn down some of the driven gear teeth. 

A post-test meeting was called and these occurrences and 
findings were discussed. The remainder of ·the afternoon was 
spent starting the search for replacement parts. 
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Inspection 

Thursday and Friday, April 4 & 5, 1985; Turbine oil pump 
removal and review scheduled. The upper casing of the 
reduction gear/oil casing was lifted free to remove the shaft 
oil pump. To lift this upper casing, governor/throttle valve 
linkages & T/C's were disconnected and the turbine thrust 
bearing disassembled. Reference was made to the T-G O&M 
manual during the course of this work. It should be pointed 
out that it will be necessary to have manufacturers present to 
reassemble & realign the thrust bearing. 

After disassembly and lifting off the upper gear casing, the 
shaft driven oil pump was removed and relocated to a bench 
area for further breakdown and review. It was found that the 
oil pump had its bronze driven gear hub broken and a portion 
of three of its teeth worn down, its shaft was twisted -
apparent from the keyway and its sleeve bearings or bushings 
were seized. This can be clearly seen in the photographs 
attached. It is also important to realize that the upper 
portion of this gear pump assembly drives the governor (fly 
weight) mechanism. This makes it impossible to operate the 
T-G without this assembly. The oil pump itself cannot just be 
replaced with an external oil pump. 

Further inspection of the turbine gear housing that was open 
revealed a possible scoring of the turbine inboard 
bearing. The on-site technicians all felt that these had been 
damaged, but reviews by others have not confirmed this beyond 
doubt at this time. Small pieces of what appeared to be 
silicone gasket material were found on the bearings. The 
turbine outboard bearing was then opened and inspected with 
similar findings. 

Oil in the reservoir was also noted to be bad and was 
subsequently drained thru a seive and the reservoir cleaned. 
There were no pieces or filings of metal found during this 
process, but a great deal of sludge and water was contained in 
the oil. A sample from this seive filter was retained. The 
amount of sludge/water in the oil was approximated to be 10 
gallons. Oil contained in the reservoir is approximately 62 
gallons. The oil cooler, suspected as a source of this water, 
was also subsequently hydrostatically pressure tested and 
found to be intact. 
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Analysis 

The overall cause of the failures has not been positively determined at this time. With this in mind, it is necessary to relate other associated observations or knowledge which may be pertinant. These may help determine the actual cause or at least qualify some extreme speculations. 

A source of the water in the oil must be found. Since it was not the oil cooler, another source might be process stean. It was previously known that the turbine inboard steam seal had a major leak from atmosphere to the vacuum system. This had been controlled by adjusting HV-586. This seal consists of 4 labyrinth seals and three interseal chambers. Attached Fig. 19 from the T-G O&M manual depicts this clearly. Since the outer chamber was known to leak and had its vacuum bleed severely restricted, the possibility of a further failure and resultant steam dump along this path would seem to be increased. 'This location also sees the highest pressure steam. A positive determination may be found by a review of these seals, which may require a disassembly of the turbine. -Water accumulation in the oil through condensation is unbelievable and would probably have been noticeable on the oil dipstick. 

The oil system always looked good during operation, with the exception of oil foaming. This had been occuring since day 1, and was reduced to where it did not foam out the OST mechanism by removing the fine mesh oil filters initially used for the oil flush. The oil on the dipstick looked good - clean, no water or sludge at all apparent, during all operating days -including Tue and Wed 4/2 & 3/85. This was everyone's opinion associated with the T-G & not just my own. Also, there was never any abnormal amount of vapor, oil or otherwise, rising form the oil reservoir vent. It seems likely that steam would have poured from this vent had the steam seals failed. 
Load instability problems have never been resolved. After consultation with Basler & G.E. and direct observation, I do feel the instability is not originating in the voltage regulator. I have further readjusted the stability circuit potentiometer on the static exciter's voltage regulator to confirm this. I have always come back to the turbine governor as being the source of the instability. Load fluctuations, since we are on the end of the PNM/Kirtland/Sandia grid, might occur occasionally, but not create the instability we've seen. The instability is not at the same load always, either. However, a review of the integral governor system on the turbine quickly suggests a complex source of problems. See the attached Fig. 23 from the T-G O&M manual. Indeed, air or water in the oil may play a large part in this pilot valve/hydraulic cylinder control. Other ideas - loose linkages, sticky flyweights, small restrictions in the pilot valve, oil pressure fluctuation, etc. may be playing a part. This problem needs to be positively corrected, and just replacing the T-G itself may not even be the answer. 
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The oil pump failure is not fully understood either. This is 
somewhat related to the governor control, since it is on the 
same shaft, but is probably a seperate problem due to the 
positive engagement gears. Water in the oil could have caused 
a loss of lubrication, wherein the bearings seized, twisted 
the shaft, and broke the driven gear at its hub. It 
seemsunusual that the sleeve bearings could have locked up 
that suddenly. Material in the pumped oil could have gotten 
in the gear pump teeth, but then the shaft might have twisted 
differently or destroyed the pumping gears. Nothing was found 
in the oil to support this, but it could have been destroyed 
or have been a cavitation vapor-lock. Perhaps metal fatigue 
played a role since this turbine is 33 years old. 

Turbine bearing problems and possibly reduction gear pitting 
can probably be traceable to poor oil quality. 

Summary 

T-G damage was not caused by operator error. The actual cause 
has not been fully determined. A breakdown of the T-G may 
help in this determination, but the decision to restore the 
EPGS to operational status will have to be made first. 

LWN:6222:nsf 

Distributed under MSEE T-G status letter 
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date: 

to: 

from: 

subject: 

Sandia National laboratories 
June 20, 1985 Albuquerque. New Mex,co 87185 
(Updated from Feb. 27, 1984) 
Distribution 

~-~~C-~ 
L. Nelson 

T-G Operating History to Date 

Chronological order is correct, but not all dates are exact. 

I. Start-Up Period 

8/12/83 

9/2/83 

9/17/83 

9/23/83 

10/2/83 

10/6-22/83 

12/5/83 
I 

12/7/83 

12/9/83 

T-G Alignment 
- Fred Warren/G.E. rep from Argo Marine 

on-site 

Steam Blows 
- Rich Crain/PNM oversaw 

Relaying & metering calibration 
- L. Nelson coordinated PNM assistance 

Turbine oil installed 

Electrical oil pump piping revised 

Turbine oil flush 
- Rich Crain/L. Nelson conducted 

(10/10-11/28/83} BCP Repair, SGS salt 
tests 

Gen. backfeed, New 4.16kv xfmr's 
energized 

- L. Nelson oversaw 

Turbine roll for steam cleaning - 1:00 
pm 

-
Wed. 
Rich Crain/PNM, L. Nelson oversaw 
Full speed oper. atttained -
1200 Gen RPM 
Oil filters extremely dirty, oil 
foaming excessive 
Steam seal system not functional 
Gen. voltage not obtained - no 
residual magnetism 
Minor instrument and misc. corrections. 

Turbine oil changed 
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II. Electrical Problems Period 
[Excitation Problems) 

12/12/83 

1/3/84 

1/6/84 

1/12/84 

Gen. start-up attempt 
- Turb. oper - oil filters remained 

clean 
Amplidyne exciter flashed per Basler 
intruct. 
Gen brush sparking with reverse pwr. 
trip 
Shutdown to review problems 
- reek brush taper and tension 
- reverse power relay install. and 

aper. 
- Voltage regulator integrity 
R. Crain /PNM notes oil looks fine 
even though foaming is excessive 

(12/12-23/83) FWP cavitation reviewed, 
FCV-401 trim repair 

Chevron contacted regarding oil foaming, 
Anti-foaming agent discarded 

Gen. S/U attempt (PNM assisted) 
- Turb. operation 

Rev. pwr tripping kept turb. from full 
speed, 32 relay disabled since it 
should not be operating with ckt bkr 
open. 
Smoked. parallel. module sensing Xfmr as 
turb. came up to full speed. 
Shutdown manually to review and correct 
problems; including determining why 
small xfmr smoked, why rev. pwr trips 
occured. 
With PNM assist, we found sensing xfmr 
tap conn's wrong and rev. pwr relay 
trips due to high intrinsic impedance 
of series C.T. ckt. (sensitivity of 
relay decreased by PNM to correct 
tripping). I reck'd (ck). The gen was 
disconnected and gen line backfed to ck 
install. - A jumper was added for all
phase voltmeter sensing, All conn's 
ck'd ok. 

Gen S/U attempt (PNM assisted) 
- Turb. operation, fine mesh oil filter 

removal corrected oil foaming problem, 
steam seals still not working. (G. E. 
stated steam seal not mandatory for 
operation) - Chris Eastman 1/9/84 2 
lbs steam normal oper. 

- No smoke or rev. pwr trips 
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1/12/84 (cont'd) 

1/20-3/3/84 

3/20/84 

4/2-4/84 

~- - ·-----------------, 

- overvoltage experienced with exciter 
disconn. (600 + volts at full speed -
meter only goes to 600V) 

- Under PNM recommend - Deguassing was 
attempted without success by reverse 
manual excitation with turb. at 1/2 
speed and by reverse flashing. 

- overvol t (G. F .. ) relay trip occurred 
once, probably due to O.V.; relay 
reset and attempts c·ont 'd 

- All conceivable attempts to correct 
problem failed, shutdown at 6:30 pm 
due to lateness and to review problem. 

(l/18-3/15/85) Circ. heater vessel 
failure & replacement 

Exciter replacement 

Exciter Check-out oper. 
- 4.16 kv deenergized 
- Condenser flushed 
- Oil heater aper. automated 
- Procedure and P & ID updates 

T-G Check-out oper. 
- Gen. volt would not build-up 
- Problems isolated to new exciter 
- Instr. corrections 
- Basler rep. assists correction of Power 

Isol. xfmr connections 

[Phasing Problems] 

4/5,6/84 

4/12/84 

4/13/84 

4/18/84 

T-G Check-out aper. 
- Howard Coleman observes 
- Don Tidwell & Elwin Johnson/PNM assist 
- Synch attempted many times - rev. pwr. 

trips 
- Gen. winding problems considered 

Gen. Check-out aper. on resistive load 
bank 
- Gen. waveform ripple traced to 

measurement 
- Sandia vibration review found l mil 

displacement (low vibration) 

First Synch 
- Metering & Relaying disconnected, ck

out restarted 

Phase problem found and corrected 
(Elwin Johnson/PNM) 

Cab. and Bus phasing were reversed 
- LT-311 repiped, FCV-471 plug replaced 
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III Operating Refinement Period 

4/27/84 

5/9/84 

5/11/84 

5/21/84 

5/22/84 

6/26/84 

7/17/84 

7/31/84 

Synchronized operation 
- Steam seals don't work 
- Instrument corrections 

Local oper. with full system 
- Volt. regul. auto aper. proven 

Remote oper. 
- J. Holmes synch. 'd from control room 
- Emerg. trip oil restriction found 

Overall operation verified 
- MMC EPITP's completed 

Corrective maintenance 
- Steam seal vacuwn leak found, GE 

contacted 
Oil pipe trip restriction cleared 

- Steam & oil strainers cleaned 
BPT device calibration & operation 
checked 
Spare parts reviewed 

(6/6-20/84) FWP seal replacement, RS 
panel salt freeze & thaw 

Rated output acheived - 750 kw 
- Vacuun leak corrected by closing HV-586 
- Gen. air temp. trip at rated load -

stability maintained 
- FCV-501 steam leak, condenser flushed 

PNM Support Oper. (Now through 5/19/85) 
- Fire dept. call-out due to steam drain 

blowdown 
- 5 trips, most due to steam drum level 

excursions 
- Roll-out procedure corrected 

5 MWH's generated 
Phase I testing completed 
- Steam traps replaced 
- Single point pump control implemented 
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IV Utility Training Period 

8/15/84 

9/17/84 

9/18/84 

18/8,10/84 

10/11/84 

10/25,28,29/84 

10/30/84 

(8/5-17/84) Trial Team Training & Oper. 

T-G Demon. Oper: 
- Oper. control error created instability 
- Remote Roll-out unacceptable 

(9/2-20/84) PNM Team Training & Oper. 
MSEE dedication 

T-G Demon. Oper. 
- Short shutdown to return condensate 

Turbine exhaust temp. monitor added 
EOP automation completed 
Condensate storage tank make-up 
automated 

Generation Record - 3 1/2 hours continous 
at 500 kw 
- voltage regulator stability adjusted 
- load instability 

(9/23-10/11/84) APS Team Training & Oper. 

T-G Local & remote oper. demonstrated 
- Load instability near 200 kw 

Turbine oil changed 

(10/14-11/1/84) PG&E Team Training & 
Oper. 

T-G Local Oper. 
- Load controls stable 
- Daily continuous Gen. record - 3 1/2 

hrs, 1392 kwh 

Overspeed Trip (OST) Tests conducted with 
PNM operators 
- OST speed approx 1285 Gen. RPM 

load instability randomly occurred, 
Basler contacted 
Steam seal oper. relative to 
backpressure clarified 
Desuper FCV-432 leakage limited elect 
gener, 5WHX isolation permitted 920 kw 
peak generation 
EOP auto start PS setpoint adjusted 
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11/1-5/84 

11/13-15/84 

2/8/85 

3/25/85 

T-G Maintenance 
- Vibration & Hydraulic oil press trip 

corrections 
- Gov. linkages greased 
- Load instability discussed with Jack 

Rex/PNM 
- Oper. proced updating on-going 

(11/4-15/84) Mixed Team 1 Training & 
Oper. 

T-G Demon. Oper. 
- Portable Radio Trip 
- Instability 
- Roll-out proced further modified 

(11/25-12/5/84) Mixed team 2 training 
& Oper. Cancelled prematurely due to FWP 
failure 

(12/4-31/84) FWP Failure, repair 
started. Phase II completed 

(1/1-3/8/85) Phase III reliability 
improvements 
- RS trace heat replacement 
- CT - cs pipeline replacement 
- FWP/BP repair 

Turbine Oil changed, Oil strainers 
cleaned 

(3/12-29/85) B. P. Failure & Repair 
Power Production Campaign delay to 4/15 

T-G Integrity Operation via Propane 
Heater 
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v. Mechanical Problems Period 

4/2/85 

4/3/85 

4/4/85 

4/8/85 

6/12/85 

LWN:6222:nsf 

(4/1-15/85) Oper. planned to optimize 
system perform prior to MSEE Phase III 
Power Production Campaign. 

Local Training Operation 
- Egan/Holton/Griego 
- Extreme load instability 
- OST . 
- Governor Oper. review·ed w/Chuck Lopez 

Governor Ck-out Operation 
- Rollout lo oil press trips (via FCV-501) 
- Found failure of shaft driven (geared) oil 

pump 

Gear Housing Breakdown and Review 
- Oil Pump Removed 

Driven Gear Hub broken, shaft bent, 
bearing seized 
Water in the oil 
Total failure cause immediately 
indeterminent 
Also found turbine bearing scored 

Remaining MSEE operation planned withou~ T-G 

(4/15-5/11/85) Power Production campaign 

Refurbishment of EPGS desirable for Cat. B 
- continue repair attempts 
- replacement options considered 

Actual decision to return EPGS to service 
pending 

(Presently scheduled) MSEE refurbishment for 
Cat. B 

Distributed under MSEE T-G status letter. 
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6/20/85 

T-G CORRECTIVE ACTION LIST 
(NOT PRIORITIZED) 

Mechanical Corrections Required 

1. Correct turbine shaft driven oil pump--driven bull gear 
hub broken, shaft bent, bearings seized. Note correction 
is required for integral governor control mechanism. 

2. Determine the cause of this failure for·correction, as 
possible - Ref. T-G damage report. 

3. Determine origin of water in oil reservoir for 
correction. Clean oil system and refill with new, clean 
oil ( 61 gal.) 

4. Correct turbine inboard steam seal leakage--remove 
turbine upper casing and probably turbine rotor, 
determine problem, procure parts, reassemble 

5. Determine extent and correct scored bearings. Note: due 
to past journal grinding, standard spare bearings are not 
suitable 

6. Review hi and lo speed gear tooth damage for corrections 

7. Determine cause and correct load instability 

a. Under manufacturer's direction: 

- Break down remaining parts of turbine/gear box and 
inspect for damage, correcting as required 

- Reassemble 
Realign 

(Manufacturer's direction mandatory now just to 
reassemble thrust bearing.) 

Mechanical Corrections Recommended 

1. Determine reasonable heat soak time for cyclic 
operation/procedures 

2. Add oil/water separator (centrifuge) 

3. Add oil/air separator 

4. Provide auxiliary steam for initial steam seal operation 

s. Replace BPT (Back Pressure Trip) Device adjustment 
mechanism to bring adjustment within tolerance 
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Control Corrections Recommended 

l. Add power factor set point follower (Basler) 

2. Correct power factor PFT-58l's insensitivity 

3. Correct synchroscopes for smooth action 

4. Add turbine steam FT-501: Relocate PT-582 sensor to 
turbine first stage pressure tap, recalibrate and relabel 
as required; flow is directly proportional to this 
pressure. 

5. Correct steam seal PT-582's range of operation. Procure 
new instrument as required if existing PT is used for 
FT-501. 

6. Modify EPS low enthalpy T-G trip TR-588 for roll-out 
operation. 

7. Add analog electricai meters in control room for analog 
observation of generator electrical parameters 

a. Add EPS2 reset switch at Turbine Control Panel. 

9. Add GSTAT local control--such as from present hardware 
switches on back of PCM's (PCM-3) 

10. Redesign TR-584 to trip from the hottest bearing instead 
of the coldest bearing (turbine inboard not generator 
outboard) 

ll. Revise controls to ensure FCV-501 locks in upon trips. 

12. Desensitize vibration sensor AZT-581 portable radio trip 

13. Install local RPM indicator observable from throttle 
valve 

14. Consider tripping the turbine on high steam exhaust 
temperatures. PNM does, their operators tell me .. Add 
local control panel monitor. 

15. Consider adding turbine casing temperature monitors. 
This would tell-tale if our roll-outs and heat soaks are 
acceptable. 

16. Add Governor and Voltage control position indicators. 
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o & M Corrections Recommended 

1. Update T-G trip list 

2. Update EPGS operating procedures: 

a. increase heat soak time based on thermal stress 
knowledge 

b. include steam seal HV-576 operation 

c. clarify lo enthalpy start up 

d. update condensate makeup control--FY-472/FCV-471 SP's 

e. delete CNST level adjustment from POP#lA, EPGS pre
test operating procedure 

f. clarify GSTAT deactivation in POP#3, EPGS shutdown 
operating procedure 

g. simplify EPGS pretest for periods of consecutive 
routine operation 

h. Decrease use of test trips required during S/U for: 
1. Consecutive routine operation 
2. Knowledgeable people 
3. Confidence in operation 
4. Reducing stress on equipment 

3. Procure Spare parts for EPGS pumps (as required) 
Procure more turbine oil. T-G spare parts? 

4. Organize display groups (Emcon or Net.90) for: 
a. PCK, auto controls alignment prior to remote transfer 
b. Monitoring operating parameters, such as bearing 

temps, cooling water temps, stator temps, hotwell 
level, etc. 

5. Automate GSTAT deactivation for emergencies 

6. Update 'PAL' operating alarms 

7. Revise PT-583 Hi & Lo alarms for operating compatability 

8. Obtain G.E. dwg K-1078421-83467-l for T-G performance 
steam rates for various back pressures & initial 
conditions. 

9. Inspect generator breaker integrity - Load contacts/arc 
shutes. Preventative maintenance item since it has been 
subjected to some unusual trip situations - Full load, 
OST's, protective relay trips. 

10. Update electrical drawings with as-built information. 
The initial installation totally revised B&V's original 
"design drawings. Present design sketches are extensive, 
but disorganized and slipshod. 

H-22 



Personnel Recommendations 

I. Assign one person to oversee and be responsible for the EPGS. His conscientious responsibilities would include. 

1. oversee proper T-G operation - operation by unskilled, 
unconcerned people is unsafe both to personnel and to 
equipment. 

2. Insure operating procedures are correct_ and up-to-date 

3. Insure preventative maintenance tasks are performed. 

4. Be a first source of T-G knowledge: 

a. How it works 

b. Why it works 

c. File & update ref. material - manuals/dwgs. 

d. oversee changes & upgrades. 

e. Assure continuity of knowledge and operation. 

5. Coordinate manpower for operation, maintenance, and 
repairs. 

a. Train/qualify operators 

b. Coordinate corrective maintenance thru qualified 
personnel. 

* c. Restrict maintenance activities from those 
unqualified. Insure Safety. 

6. Assure trip systems are functional, conducting trip tests as required; such as OST's, EPS trips, ect. Be 
intimately familiar with all trip systems. 

* There are special hazards and a number of specialized systems and components that could be unsafe or damaged, or cause/allow other damage to occur, if not properly respected. Steam and 480V elect. systems are particularly hazardous. Metering, relaying, and exciter systems are specialty areas which should not be adjusted, repaired, or even troubleshot by inexperienced personnel. For safety to personnel and equipment; If you don't know what you're doing, Don't do anything! 
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Advanced Control Recommendations 

Refs. : 

1) B&V report March, 1983 Automation Controls 'Feasability of Converting 
MSEE T-G From Manual to Automatic 
Operation 

2) c. Lopez trip report 
'MSEE trial team training Turbine/Steam Interplay 

3) L. Nelson response 
'Reply to C. Lopez' 
Trip Report Recommends' Operating Controls 

l. Design, procure, & install local automation equipment: (6 month lead time mini~um.) 

a. Governor control 

b. Voltage control 

c. Auto synchronization 

d. Import/export control 

This equipment would allow remote operation of the T-G thru simplified commands (start, shutdown, 
increase/decrease real/reactive power.): 

a. Roll-out the turbine on a specified time schedule 

b. Initiate voltage build-up and equalization 

c. Synchronize the generator to the grid, controlling generator speed & voltage, then close the generator 
breaker in an allowable 'window' of synchronization 

d. Hold load at minimum for Rotor Heat Soak 

e. Limit load ramp-up/ramp-down within specified limits 

f. Automate load control or permit operator control 

g. Automate load shedding for shutdown. 

Equipment is presently available to perform these 
functions from T-G manufacturers (G.E., Westinghouse) or from Basler Electric, Woodward governor, etc. 

H-24 
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Advanced Control Recommendations (cont'd} 

1. Automation Equipment (cont'd) 

It should be pointed out that present equipment that 
performs these functions would be seperate and distinct 
from the plant process computer functions. Only the 
simplified command interfaces would be tied into the 
plant computer. T-G manufacturers have. held to this 
philosophy for reliability and proprietary reasons, even 
to the advent of digital electro-hydraulic control (DEHC) systems. · 

It would be innovative to tie these controls into the 
plant process computer. However a thorough review and 
understanding of the operation and control of such a 
system would first have to be undertaken. Possibly the 
best place to start would be thru use of the existing 
modular local controls on the market and available today. Safety is of paramount concern in T-G controls. 

2. Add a T-G low load trip control 

3. Find and install an oil flow detector instrument for 
remote monitoring of T-G bearing oil flows. 

4. Change existing controls to a standard operating 
philosophy to permit tripping of the turbine and 
generator separately: 

a. Shut down generator at loads equaling parasitics (as 
reasonable) 

b. Generator tripping alone (generator breaker opening) 
would allow turbine overspeed trips (OST) to be 
conducted without first tripping both the T & G, then 
restarting the turbine alone for the OST test. 

c. Turbine operation after the generator was off-line 
would allow a turbine steam ramp down to reduce 
internal turbine thermal stresses prior to turbine 
trips. Steam condbtions could be gradually reduced 
to 400 psi and 550 F. This would be mandatory for 
larger T-G's. 

d. Standardize operations for utility support operators. 
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Turbine Contacts 

American General Lavin 

Greg Lavin 

Wally Lavin 

415/761-0993 

Will Stackhouse 

Jack 

Jim Flaherty 

They originally had 4 T-G sets, 2 were renovated. They sold l renovated to us, l unrenovated elsewhere 

2 are left in their yard - 1 renovated, las is 
(both are complete sets) 

Oakland Chris Eastman 415/639-5328 
Dan Devon 415/639-5328 
Mel Burron 415/639-5335 
Fred Warren------ ---Performed initial 

MSEE T-G Alignment 
Matt Sullivan 
Marcus Alden 415/639-5337 
Will Stackhouse-- ---Performed initial 

witnessed inspection 

Phoenix Bill Mason 602/943-1376 

Fitchberg, Mass Will Corliss 617/343-1000 
(moved from Lynn) Barbara Baloin 

Argo Marine 

San Francisco 

Houston 

Jerry Lewis 

Doug Powers 

415/875-1818 

713/675-6611 

Solar One 

SCE Plant Manager - Chuck Lopez 
Warehouse - Sue Workman 
GE Supplier of Solar- Bill Gibson 
One T-G Parts 

GOLTON MARINE 

320 Broad 
Wilmington, CA 90744 

Long Beach, CA Joe Johnson 

H-26 

619/254-3179 
619/254-3175 
818/562-5152 

714/549,-2550 



Turbine Repairs 

Required as of 6/20/85 for GE 75OKW Marine T-G 
0&M Manual Naviships GEI 30015 
New 1951, $1 million/Salvage l974,$l00K 

l. Oil Pump Assembly# 9481468 Part l 
Ref. O&M Man. Fig. 35 Dwg. 127D296 Item 18 Oil Pump sereal no. 83468 

2. Spiral Gear, Driven #5593428-1 Part l Ref O&M Man. Fig. 68K GE LY CD4-475 G-G2 

3. Bearings {Non-standard due to grinding) To be determined 

4. Steam Seal inserts 
To be determined 

5. Other 
To be determined 

Corrective Options 

o. Cost/Benefit/Schedule ratio must be determined 
*l. Replace T-G Set 

a. Buy new T-G set 
b. Buy other Lavin T-G set 

2. Repair T-G set 
a. Procure Parts 

l. Fabricate - Sandia/Golton Marine 2. Buy from GE 
3. Buy from Lavin 
4. Rent from Lavin 

b. Reinstall components 

3. Install/Inspect/Oversee Corrections 
a. Manufacturers Rep. Required-Mandatory for realignment 
b. Contracted assistance must be negotiated 

*It has been suggested the existing T-G set be removed and possibly be replaced with another. I discourage this suggestion for two reasons: l) The cost and time required for removal and reinstallation; 2) The uncertainty of a replacement correcting our problems. We don't presently know the source of our problems, and are not assured that these problems would not continue to occur. Plus we could inherit a whole new set of problems associated with another unit. 
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,, , .• • •• !,"';, .t.-,•_,,. ;-, L,-·':;·- ""'."": 
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.1.•,o ln?~rna!lonal Corp-,111t1cn 

.. ! ~ ...__1•-·:;, s··i:•:· 

~ ·- ._. ~ • -_ - -~ --: 1 J "'; :· 5 . ·- -~ ~ ~ 

~-)'( 8. 13,35 

San1ia L.:i~oratories 
Box S:80 
~lbu~uerque N.M. 87195 

Attn: Bill Cou=h 

P.c f: U'(R4§856 

HR57A 

Argo lnternat~onal 

Cc.-ir Bill, 

\.Jc .:ir::: ;ilc.::isc:d tu ,,uotc the follo·.·1ing 

reduct io~1 gear ~:s ,. 2']550: 

I t, · 1 , ~t/. 

for 

I t ,_. r, 2 , 1 - ~r•:,LC drive11 gc.:ir .................. . 

D,:: 1 i .·, r 

T t: r r:.s : 

F.O.S. 

Th.-,r,~ <n: tor t·::, u;·;i.Jrtuni t·, to be of 0,cr·1ic~. 

. S 3 3 , ~) S 6 . 1
: 'J 

C -:;, i 7 ,:- ,.., ,-. ..., .... ./././ . ...,_, 

1.'•~r/ trul, yours, 
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Larry w. Nelson's opinion regarding T-G reactivation and further 
operation: 

Don't restore it. As much as I have enjoyed it and would like to 
see it used, it's only advantages are: 

l) P·olitical to prove ~t can function to complete the power 
plant concept 

2) To provide full system operating experience 
J) To slightly recover CRTF electrical power load. 

These have already been determined from the MSEE tests. 

Off-setting these are its poor system efficiencies, 
present costs of restoring it, continous costs required to operate 
it - particularly man power over and above those otherwise 
required, and disadvantages to operation. EPGS operation imposes an order of magnitude increase in operating complexity, speaking 
from experience, as another subsystem to oversee during system 
operation with all of its associated controls and safety concerns, 
both locally and at the control room. Maintenance also will be 
difficult since electrical drawings have not been updated and 
update sketches are disorganized and slipshod. 

As existing technology, thus far it has received little interest 
and minimal professional support, which accounts for some of the 
problems we've had with it. I presume due to cost and schedules 
that this would not significantly change. After all, the RS/Salt 
system is the new technology under development and the process 
which receives the most interest. If the T-G is reactivated, I 
highly recommend procuring professional services in the form of 
utility operators, utility technical support, and manufacturers 
consultation services. This subsytem can be very dangerous if not 
properly operated and maintained. 

~ --
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