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ABSTRACT

A Technical and Readiness Review Panel was convened in March 1982 to
determine the readiness of the 10 MWe Pilot Plant for turbine roll and sub-
sequent operational activities. On the basis of their review, the panel
concluded that the Construction Phase 1s complete and that the plant is
ready to begin the Test Operations Phase.
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10 MWe SOLAR CENTRAL RECEIVER PILOT PLANT
PREOPERATIONAL READINESS REVIEW MEETING

Executive Summary

The Department of Energy (DOE) and the Associates (composed of South-
ern California Edison Company which acts as principal, the Los Angeles De-
partment of Water and Power, and the California Energy Commission) have
entered into a Cooperative Agreement to design, construct, and operate a
10 MWe central receiver power plant near Barstow, California. The plant's
purpose is to demonstrate the feasibility of an integrated solar thermal
central receiver power plant as a viable source of renewable energy.

The Cooperative Agreement calls for a start-up and experimental test
phase, which will provide operational experience in all the operational
modes, measure plant performance, and establish stable, controlled opera-
tion of the Pilot Plant. This phase can be initiated after turbine roll
has been safely achieved. 'Turbine roll" refers to the gereration from
receiver steam of net electric power to the Southern California Edison
(SCE) grid, in excess of the plant's parasitic load (~1.8 Mde).

The readiness of the 10 Mde Pilot Plant for turbine roll and for the
initiation of the start-up and experimental test phase was reviewed and
evaluated on March 9-10, 1982, by a Technical and Readiness Panel. Panel
members represented the Department of Energy; the Associates; Sandia Na-
tional Laboratories, Livermore, the lead laboratory for the project; and
outside consultants having not only program experience but also technical
experience in power plant construction, start-up, and operation. A list
of parel members and invited observers is provided in Appendix A.

The review process covered the plant's physical and technical readi-
ness to begin operations, SCE operator staffing and training, the DOE/SCE
organization that will operate the plant, the test program, and the plan
for test evaluation. (The meeting agenda is included in Appendix B.) The
panel favorably noted the comprehensive acceptance testing that has taken
place for the hardware and software of the subsystems and equipment; the
extensive training of operators and maintenance personnel; the plans for
the effective transition from construction activities to start-up to oper-
ation with (in many cases) the same experienced personnel; the detailed
test planning documents; and the sound operational test management plan.
On the basis of the presentations and subsequent discussions, the panel
and observers unanimously reached the following conclusion:

With the successful letion of the initial phase of the receiver
steam generation test (Test 1030A), the 10 MWe Pilot Plant will be
ready for safe turbine roll and initiation of the start-up and
experimental test phase. :



The panel cautioned, however, that achievement of turbine roll should not
be interpreted to mean that the plant will be ready for routine power pro-
duction. Considerable start-up testing and incorporation of additional
control capabllities will remain to be done. A mumber of concerns were
identified by the panel, but none was perceiwved to delay or prevent tur-
bine roll. Section V, ''Concerns,' addresses these concerns and actions
for their resolution.

This report presents an assessment of Pilot Plant readiness primarily
'"by exception''--following the summary of each presentation, the key ques-
tions that were raised by the panel members (and that were answered by the
speakers) are listed. In the next section, the actions for resolving the
major concerns are discussed. Finally, the report concludes with the
parel's principal determination: with the completion of Test 10304, the
10 MWe Pilot Plant will be ready to begin operation.

Introduction

The Department of Energy (DOE) convened a parel to assess the opera-
tional readiness of the 10 MWe Solar Central Receiver Pilot Plant on March
9-10, 1982, in Barstow, California. Located near Barstow in Daggett, the
Pilot Plant will demonstrate the feasibility of an integrated solar ther-
mal central receiver system as a viable source of renewable energy. Re-
sponsibility for the design, construction, and operation of the plant has
been established through a Cooperative Agreement between DOE and the
Associates (composed of the Southern California Edison Company, the Los
Ange)les Department of Water and Power, and the California Energy Commis-
sion).

The Pilot Plant consists of a fleld of 1818 computer-controlled mir-
rors (heliostats) that reflect the sun's energy to a tower-mounted re-
ceiver. At the receiver, water is converted into superheated steam. The
plant is designed to generate 10 MWe net for delivery to the Southern
California Edison (SCE) electric power grid with steam directly from the
receiver (1465 psia and 950°F). When delivered to a thermal storage sys-
tem, the steam is capable of driving the turbine-generator to produce 7
MWe net for a period of at least four hours.

By the end of September 1981, plant construction was essentially com-
plete. Checkout of individual subsystems as well as correction of con-
struction deficiencies have been underway since that time. A decision
will now be made by DOE and the Assoclates to begin operational activi-
ties.

Pane]l Objective

The purpose of the panel was to assess and verify the readiness of
the plant to begin operations. 'Readiness' was defined as the capabilit
of the physical plant, staffing, plans, management, and procedures to (1§
achieve safe turbine roll for a limited time period, and (2) initiate the
plant start-up and experimental test phase.



Panel Members and Responsibilities

The panel was composed of persons both from within and outside of the
DOE Solar Central Receiver Program who have expertise in pertinent techni-
cal and management areas. Parelists were selected to represent
points of view. While some members had participated in the pilot plant
project since its inception, others had been associated with it only dur-
ing the early design phase. Several members were familiar with start-up
procedures for conventional utility plants. Participants included mechan-
ical design and control specialists, as well as people experienced with
the start-up and operation of central receiver systems in the United
States and Spain. A list of panel members appears in Appendix A.

Consisting of both a '"technical' and a ''readiness' (management)
group, the panel deliberated and operated as a single body. Panel respon-
sibilities were outlined as follows:

Technical Group - ''The Technical Group will assess the technical
readiness of the plant for operation, emphasizing the completeness of
construction, degree to which control systems have been checked out,
and performance of the system and its components. The readiness of
operating procedures, safety procedures, and thoroughness of test and
evaluation plans will be assessed."

Readiness Group - ''The Readiness Group will assess the owerall opera-
tional readiness of the 10 MWe Pilot Plant in terms of management,
staffing, organizational interfaces, plans, procedures, policies, and
schedules. In consultation with the Technical Group, the Readiness
Group will prepare an advisory report to the management of DOE and
SCE. The final DOE decision on operational readiness will be made
by the DOE Under Secretary.'

The panel reviewed detalled presentations of Pilot Plant objectilves,
construction activities, site checkouts, subsystem operations, operator
training, staffing and training for operations and maintenance, DOE/SCE
test organizations, operational testing plans, and safety plans. Issues
relating to turbine roll, post-turbine roll, and the current conduct and
status of the project were considered. The meeting agenda is contained in
Appendix B.

Definitions

For the purposes of the meeting, the following definitions were ac-
cepted by the panel.

Turbine Roll - Gemeration from receiver steam of net electric power
to the grid, in excess of parasitic plant load (~ 1.8 MWe).

Start-up and Ekperinental Test Phase - The period following turbine
roll during which subsystem activation and checkout are completed;
operational experience 1s provided in all the operational modes;

plant performance is measured; and stable, controlled operation is
established.

Power Production Phase -~ Normal utility electric power production.




Plant Status Before Turbine Roll

""Status of Solar Facilities Construction'
R. N. Schweinberg, DOE/San Francisco Operations Office -

Summary

All major plant equipment installation was completed in September
1981, and final construction punch list items/field changes will be com-
plete by the end of March 1982. Start-up of the heliostat, receiver,
electric power, and master control subsystems has progressed to the final
stage in which heliostats are being focused on the receiver to produce
steam in a controlled and safe manner. Completion of the line item con-
struction project will occur when the turbine roll milestone is achiewved.
Turbine roll is targeted for the end of March 1982 but may extend into
April if poor weather continues to affect start-up.

All financial resources required to complete construction of the
Solar Facilities havwe been provided to the DOE/San Francisco Operations
Office. The required manpower, equipment, and procedures are also avail-
able at the site.

Heliostats - Installation of all 1818 heliostats and associated con-
trols was completed in September 1981. Final acceptance testing of
the heliostat system was satisfactorily completed in December 1981.
DOE has accepted the system from Martin Marietta Corporation (MMC)
and turned it owver to Southern California Edison operations. Close-
out of the MMC contract, including assurance that all deliverables
are complete, has been underway since mid-February 1982.

Receiver - Installation, preoperational checkout, and cold flow test-
ing are complete. Receiver steam tests leading to turbine roll
started in early February and will be complete in late March or early
April depending on good weather.

Master Control - All control equipment has been installed in the re-
mote fleld stations as well as in the central control room. Subsys-
tem level control has been checked out and will be used to achiewe
turbine roll.

Thermal Storage - After construction of the thermal storage tank was
completed, oll leakage from a bottom steel plate was discovered at
the outside edge of the tank foundation. The leak was located by
tunneling under the tank. Repairs are complete and the start-up ac-
tivities, which had been on hold, are underway. Preoperational
checkout is nearly complete and cold flow testing will begin this
gni?xeth 1Therma1 storage start-up is not on the critical path to tur-
roll.
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Beam Characterization - All equipment has been installed and system
checkout is on-going. Heliostat preliminary alignment, done by MMC
without the use of this system, 1s adequate to achieve turbine roll.

Solar Facilities Design Integrator - Detailed start-up procedures are
being used at the site. Most site-construction-funded actlvities
will be complete when turbine roll is achieved. Final contract de-~
liverables, including as-built drawings, will be supplied by the end
of May 1982. Configuration control of drawings and documents is
being maintained at the site.

Construction Manager - With the completion of electrical and piping
Insulation punch Iist items/fleld changes at the end of March, all
Townsend and Bottum subcontracts will be in closeout.

Areas of Concern Identified by the Panel

The panel discussion of the presentation identified the following
areas of concern:

° Should turbine roll take place before 1007 acceptance?

° Regarding as-built drawings, documentation, and supplier man-
uals, what will be delivered and when?

Transitions from construction to start-up to operation are not
clear. How will they take place?

° It is important to document the lessons learned during the con-
struction phase.

°®  Vhy isn't DOE buyoff tied to performance? What were DOE's cri-
teria?

®  There is concern sbout heliostat failures. How will the helio-
stats be fixed, and who has responsibility for their repair?

°  What is planned if auxiliary power is lost?

"Status of Turbine-Generator Facilities"
N. DeHaven, Southern California Edison

Summary

The start-up activities of the electric power generation system
(EPGS) are portrayed on the EPGS start-up schedule. These activities have
been grouped into various categories:
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The steam system controls and instrumentation checkouts, which
are complete and on schedule.

The checkouts of the turbine control systems, which are within a

day of being on schedule. The only exception are those controls
associated with the thermal storage system that are not involved
with turbine roll.

The checkouts of the generator control systems, which are within
a day of being on schedule. Items (1) and (2) will be complete
by March 15.

Turbine roll activities, which are dependent upon the completion
of Receiver 1030A tests.

Southern California Edison has three concerns relative to the readi-

of the plant:

1. The lack of plant operational display capability will inhibit
multimode operations after turbine roll.

2. The fast scan sequence recorder or first-out recording capabil-
ity of the Data Acquisition System (DAS) should be on-line at
the time of turbine operation.

3. The lack of spares to be provided by Department of Energy/Solar

Facilities Design Integration contractors may compromise plant
readiness if the right part 1s broken at the wrong time.

Areas of Concern Identified by the Panel

12

The panel discussion of the presentation identified the following
areas of concern:

<]

With no master control, how difficult will it be to run the
plant?

Shouldn't plant status displays be incorporated before plant op-
eration?

How will the computers be maintained?

Who is responsible for spare parts? What spares are needed, and
where will the funding for them be derived?

An oil detection system is needed.

Regarding freeze protection, what is the lower 1limit of the
present system?



"'Start-up Status"
R. Gervais, McDonnell Douglas

Summary

This presentation reviews system and subsystem requirements to afford
perspective of the start-up testing verification; focus is given to the
receiver and plant control subsystems.

The overall start-up schedule is presented with emphasis on the re-
ceiver cold flow test (1010) and the receiver steam generation test
(1030). The approach to start-up testing is also provided, acknowledging
parallel construction completion and start-up testing activities. Speci-
fically, the evolution of 102 separate systems from the construction pip-
ing and instrumentation diagrams (P&IDs) into the test procedures is dis-
cussed, followed by definition of the preoperational (intrasystem) and in-
tegrated (Iintersystem) tests. The status of the remaining thermal storage
and beam characterization system preoperational tests, tests 205/250 and
150 respectively, is given with projected completion dates in mid-April.
Both these activities are lower in priority to the ongoing receiver steam
generation test (1030).

A more detailed treatise of the receiver cold flow test (1010) dis-
cusses the test activities and incurred problems (i.e., why 42 hours of
testing required six weeks). An in-depth treatment of the receiver steam
operation tests (1030A) also describes the test activities, principal flow
paths, status, and incurred problems. The test 1030A description in-
cludes a brief explanation on receiver control, i.e., open, closed, and
blended metal/steam temperature control. Results of recent closed loop
controls testing are presented. For example, control system performance
as a result of 20 and 40% flux changes (simulated clouds) on individual
receiver panels proved excellent: the panel metal and steam outlet tem-
peratures did not vary more than * 7°F as a result of these disturbances.
Similarly, a temperature ramp from 860°F to 620°F with six receiver boiler
parels in simultanecus closed loop control exhibits excellent stability.

A description of the receiver steam operation tests to be conducted
after turbire roll (test 1030B), which concentrates on the 1500 psig oper-
ating range as opposed to the 500-800 psig range of 10304, is presented.
Finally, the scope of the 1100 test series (Modes 1-8) that will be con-
ducted subsequent to test 1030B is described.

Areas of Concern Identified by the Parel

The parel discussion of the presentation identified the following
areas of concern:

° The present s‘tart-up schedule makes turbine roll inconsistent

with conventional utility turbine roll. What is the meaning of
operational readiness?
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°  what is the delivery schedule for documentation (especially
software documentation)?

° Control terms should be defined more clearly. Terms used in-
clude subsystem manual, OCS mamual, automatic manual, coordi-
nated, and cascade.

° There 1s concern about the loss of the Uninterruptable Power
Source, instrument air, and station power. Will tests be run to
determine what will happen if a loss of any of these occurs?

°©  What kind of computer programming and maintenance capabilities
does SCE hawe?

What contract requirements exist for lessons learned documents?

° There is concern about knowledgesble personnel leaving the pro-
Ject.

"Collector Subsystem Status'
M. Frohardt, Martin Marietta

Summary

Martin Marietta Denver Aerospace installed and performed acceptance
tests on the collector subsystem. This subsystem consisted of the Helio-
stat Array Controller in the control room and a field of 1818 heliostats.
The collector subsystem has met all requirements, is functioning properly,
and is ready for turbime roll. Since the collector subsystem was turned
over to DOE on December 15, 1981, seweral hardware problems have occurred:

1. The TI-820 CPU console is in need of repair.

2. The magtape unit on ERIN is in reed of repair.

3. The HAC/HCF redundant line operation should be tested. This is
recommended because of a problem seen after the field wiring was
modified for lightning protection.

During the full-field operational tests, 99%+ heliostats responded to the
commands. This was much better than the 907 requirement.

Acceptance Testing - Testing was performed on component assemblies,
individual heliostats, and the complete collector subsystem. The
major tests are:
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1. Heliostat On-Site Component Testing
2. Heliostat Site Acceptance Test
3. Collector Subsystem Acceptance Test

Field Status - From December 15, 1981, to March 2, 1982, a total of
65 helostat malfunctions occurred. This represents 0.8 failures/
day, which is less than the 1 failure/day predicted from our reli-
abllity analysis. Evaluation of these malfunctions showed that
erronecus activation of the elevation axis limit switch was the

st contributor, with 20 malfunctions. The maintenance record
should be monitored to wverify that the adjustment to increase the
clearance corrects the operation.

Areas of Concern Identified by the Panel

The panel discussion of the presentation identified the following
areas of concern:

®©  The limit switch fix using bonded wheel weights is not adequate.
© Additional SCE training on maintenance is needed.

°  SCE maintenance of heliostats should not be deferred until FY83
as 1s presently plamned.

A letter from Bodine on no-cost motor replacement should be ob-
tained by DOE.

° What are the contract requirement for lessons learned documents?

Plant Status After Turbine Roll

"Evaluation Plans'
E. Cull, Sandia National Laboratories Livermore

Summary

The objectives of the ewvaluations that will be performed at Sandia
National Laboratories (SNL) support the programmatic goals of the 10 MwWe
Central Receiver Pilot Plant.

Programmatic Goal - "... establish the technical feasibility of the
plant and collect data for repowering..."

15



Evaluation Objectives -

1. Determine the steady-state efficiencies of the components and the
complete plant, as a function of power level. ‘

2. Determine the suitability of the control system to the transient
solar operating conditions.

3. Determine the instantanecus and Integrated energy production cap-
ability of the plant.

4. Compare the actual component and plant system performance with
design predictions, and assess the suitability of the design and
analysis techniques for other applications.

Programmatic Goal =- '...obtain operating and maintenance data to
determine system operational and economic characteristics..."

Evaluation Objectives -

1. Determine the availability and reliability of the plant and its
components.

2. Determine the costs to operate and maintain the plant and its
components.

3. Compare the actual operations and maintenance requirements and
costs to those of conventional electric-utility-type plants.

The data necessary to support the performance evaluations will be ob-
tained from the plant's Data Acquisition System (DAS). DAS data, after
appropriate processing, will supply records of process variables and con-
trol element responses. The data necessary to support operational and ec-
onomic evaluations will be obtained from SCE's operations and maintenance
logs. When integrated with the power production records, the logs will
supply the data necessary for reliability, availability, and cost evalua-
tions.

Heliostats. Individually, specially instrumented heliostats will be
evaluated to determine the structural response to wind loads. By
means of the Beam Characterization System (BCS) and HELIOS, the
tracking accuracy and beam quality will be evaluated to determine
pedestal movement, control stability, and facet curvature changes
with time and temperature. Soiling rates will be determined by mon-
itoring rainfall and mirror reflectivity.

Heliostat Field. Field performance, efficiency, and power distribu-
tion on the receiver will be determined with HELIOS. HELIOS will use
DAS data and the results of individual heliostat performance evalua-
tions.

Receiver. The receiver's steady-state efficiency and losses (re-
flected, radiative, and convective) will be determined through a
series of thermohydraulic models. The models use DAS process data
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and the results of HELIOS heliostat field evaluations. The tran-
sient performance of the receiver and its control system will be
evaluated with RELAP.

‘Thermal Storage. The performance of the storage tank and media
will be evaluated with ENRFLOW. ENRFLOW accounts for the move-
ment of the thermocline as well as the energy content of, and the
erergy losses from, the tank. It uses DAS and indirect data.
The performance of charging and discharging heat exchanges (ef-
fectiveness, fouling factors, energy exchange rates) will be de-
termined using HIRT models. The models use DAS process data.
The transient performance of the thermal storage subsystem will
be evaluated with RELAP.

- Quasi-Steady State Plant Performance. The plant performance will
be determined using SOLIES. SOLIES is capable of predicting sys-
tem performance by means of actual or hypothetical set points.
SOLTES will determine the thermodynamic process variables at sub-
system interfaces and will trace energy flow from insolation to
net electrical output.

Transient Plant Performance. The transient performance and be-
havior of the plants and its controls will be investigated with
RELAP. RELAP will determine the thermodynamic conditions inter-
nal to each subsystem in response to control element disturb-
ances. RELAP will use DAS data and the steady-state component
models for initialization.

Operations and Maintenance. The SCE operations and maintenance
actlvities and costs are being tracked. When integrated with
plant power production records, the data will be used to identify
the availability and the reliability of the plant and its major
subsystems and comporents. The availability and costs to operate
and maintain the plant will be compared with conventional and
other solar electric plants.

Evaluation Reports. These will be issued by SNL and SCE accord-
ing to the requirements set forth in the Data Dissemination Plan.

Evaluation Planning Status. The evaluation plan will be released
in dratt for comment In April 1982. The models and procedures
for performance evaluations are nearly complete. The SCE opera-
tions and maintenance data are now being supplied to and evalu-
ated by SNL on a limited basis.

Areas of Concern Identified By The Panel

The panel discussion of the presentation identified the following
areas of concern:

®  Spot checks with portable instrumentation should be performed on
the electrical power generating system to verify General Electric
heat balances.

17



°  Seweral heliostats should be left in stow pbsition during rains
to serve as a reference for assessing the bepefit of natural

washing.

"Operations and Maintenance Planning'
C. Lopez, Southern California Edison

Summary

18

Administration - The station has installed a computer terminal in the
warehouse/maintenance shop to take advantage of material and main-
tenance management programs contained within the main frame computers
(located in SCE's General Office, Rosemead, California). The mater-
ial management program, currently in service, allows automated order-
ing and receipt and maintains the local material inventory. The
maintenance management program will allow automated scheduling of
preventative maintenance services as well as breakdown repairs. This
system will accumulate labor and material expenditures and will thus
provide an equipment history file for the solar facility.

Operation - All operating positions have been filled, and the oper-
ators are operating all equipment systems. Presently, their primary
activities include daily plant start-up and shutdown of all systems
other than the turbine-generator set, implementing the plant's safety
policy, monitoring equipment, and preparing operating instructions.
Before their assignment to the control room, operators were trained
primarily by McDonnell Douglas, Rocketdyne, Stearns-Roger, Martin
Marietta, and SCE Design Engineers. This training was excellent, as
evidenced by the operators' prowen ability to run the plant on their
initial assignment to the control room.

Maintenance - All but four maintenance positions have been filled.
Two positions are in the process of being filled, and the remaining
two positions will not be filled until the thermal storage system is
activated. Presently, assigned maintenance personmnel are maintaining
operating systems and assisting in the start-up of the balance of
plant systems. On thelr initial assigmnment to the station, mainten-
ance personnel were trained by Design Engineers as well as by the mi-
croprocessor and computer supplier representatiwes. After thelr
initial exposure to this plant equipment, additional training will be
conducted to prepare technicians for detailed microprocessor repair.
Contacts hawve been made to arrange for support maintenance of plant
systems. Maintenance service agreements for plant analog and dis-
crete logic control systems are in progress.

Safety - The site safety guldelines are defined within SCE's Accident
Prevention Manual (APM) and a Pilot Plant Safety Plan. The APM



identifies general industry safety criteria appropriate to the power
industry. The Safety Plan was jointly prepared by Sandia National
Laboratories, Livermore, the McDomnell Douglas Corporation, and the
Southern California Edison Company with the cooperation of other pro-
ject participants to identify a safety policy unique to the Pilot
Plant. Following preparation of the plan, safety training classes
were conducted for all site personnel. Generally, the Safety Plan
does not allow personnel within the collector field or receiver tower
when heliostats are in transit. Personnel or work groups assigned to
work in these areas are provided with either a transceiver or pager
so that they hawe direct communication with the control room. Two
warning devices (rotating amber lights to indicate "test in progress'
and a warbling siren to indicate heliostats are going up or down
their wire walks) have been installed.

Areas of Concern Identified by the Parel

The panel discussion of the presentation identified the following
areas of concern:

° The lack of adequate spares for DOE-supplied equipment may cause
delays, especially during start-up.

° 1s the administrative escort system adequate to prevent unauthor-
ized personnel from entering the heliostat field?

° The alarm that warns of heliostat field activation should be auto-
matic rather than manual.

""Test Management"
D. Christian, DOE/San Francisco Operations Office

Summary

The management structure for the operational phase of the 10 MWe
Pilot Plant is consistent with the general provisions of the Cooperative
nt between DOE and the Associates. Responsibilities and author-

ities of the principals are summarized below:

DOE Headquarters, Division of Solar Thermal Technology (DOE/HQ) - As
the sponsor for the Solar Central Receiver Program, DOE/HQ sets
overall DOE policies with respect to operation and funding of the
Pilot Plant.

DOE/San Francisco Operations Office (SAN) - SAN, on behalf of DOE/HQ,
has owerall control and is the DOE contracting organization for the
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Cooperative Agreement. SAN prepares the overall Project Plan and the
Operational Test Management Plan and, with Southern California
Edison, approves the Test Operations Plan.

Southern California Edison (SCE) - SCE, acting for the Associates, is
responsible for the safe operation and maintenance of the Pilot
Plant. With SAN, SCE approves the Test Operations Plan.

Sandia National Laboratories, Livermore (SNLL) - SNLL, on behalf of
SAN, 1s responsible for the technical management of the experimental
test program. SNLL, using both in-house and subcontract resources,
will ensure completion of the originally planned capabilities of the
solar portion of the plant and will provide the technical capability
for preparing and accomplishing the Test Operations Plan. SNLL will
evaluate, interpret, and report test data in terms of overall Central
Receiver Program needs.

Steering Committee - The Steering Committee consists of senior-level
Tepresentatives from DOE/HQ, SAN, SCE, LADWP (Los Angeles Department
of Water and Power), and SNLL (a nonvoting member). The Steering
Comnittee periodically reviews the project's status and provides gen-
eral guidance and advice. WVorking under the terms of the Cooperative
Agreement, the Steering Committee acts as an appeals board for major
policy or project issues.

Site Project Office - The Site Project Office is a joint SAN-SCE-SNLL
office. It provides the day-to-day coordination and management
necessary for plamning, scheduling, and conducting plant operations
and maintemance in accordance with the Test Operations Plan. The
Site Project Office is responsible for keeping the project on sched-
ule and within budget. The SCE operator has primary authority on
matters of safety and day-to-day operations. DOE provides operation-
al direction to SCE for accomplishment of the experimental test pro-
gram through the Test Operations Plan.

The key operational control documents are described below:
1. Operational Test Management Plan (Prepared by SAN)

Delineates the roles and responsibilities among the organizations
that are meeded to execute the operational testing of the plant.

2. Operational Test Requirements Document (Prepared by SNLL)

Defines the program requirements and objectives for all tests to
be performed.

3. Test Operations Plan (Prepared by SNLL)

Contains the testing index, test objectives, and test specifica-
tions. Acts as the basis for the scheduling and sequencing of
plant testing for a two-year period.



4. Test Procedures (Prepared by SNLL)

Contains detailed test specifications, operating instructions,
and supplemental test information. Also addresses any special
instructions if needed for specific tests.

Areas of Concern Identified by the Panel

The panel discussion of the presentation identified the following
areas of concern:

o

Who has the final authority in providing guidelines to the con-
trol room operators =-- DOE or SCE?

o

If plant management disagreements occur, how will they be re-
solved?

"Test Planning'
J. Bartel, Sandia National Laboratories Livermore

Summary

The purpose of this overview is to provide information on the start-
up and testing of the Pilot Plant after turbinme roll. Through calendar
year 1982, start-up of all major systems (e.g., receiver, storage, collec-
tor, and turbine-generator set) will be individually tested to design
points. Plant operational display capabllity will also be complete.

In 1983, major activities will focus upon implementing integrated
system operation. Concurrently, collector modulation and automatic
clear- and cloudy-day operation testing will begin.

Although the scope of this two-year experimental test phase has sig-
nificantly changed, testing requirements which were set forth several
years ago will be fully satisfied. (These testing requirements are out-
lined in SAND79-8037; a March 1982 rough draft was supplied to the panel.)

To support the test program, an automatic data acquisition system
(DAS) is now operational. Nearly 2000 sensors, excluding spares, are
available to report engimeering information. Evaluation of such data is
discussed in the summary by E. T. Cull.

Areas of Concern Identified By the Panel

The panel discussion of the presentation identified the following
areas of concern:
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° The Operational Control System should be incorporated into the
2-year experimental test phase as early as possible so that mode
testing takes place with the control system in its final configu-
ration.

°  The test plan seems to include more time for mode testing than is
really necessary. Is there "fat' in the schedule in terms of se-
quencing, test hours, and manpower assignments?

Concerns

Status Displays

Concern--The panel strongly supports the early development of plant
displays. These displays will become increasingly important as plant cap-
abilities and modes are checked ocut.

DOE Action--The need for status displays has been reviewed with SCE
‘and the Solar Facilities Design Integrator (SFDI). In October 1981, the
decision was made by DOE to dewvelop status displays as soon as practical.
A contract has been negotiated for their dewelopment, and a schedule that
integrates the status displays into the overall test schedule will be

forthcoming.

Operational Control System

Concern--Several panel members strongly recommend that the operational
control system (0CS), which will provide automatic control capabilities for
the four plant subsystems (collector, receiver, storage, and electrical
power generation), be developed and tested as quickly as possible. The OCS
will increase plant operability and may reduce the required number of SCE
operators. Concern was expressed that much of the early mode testing will
be completed before OCS software is written. However, it was also recog-
nized that this will also aid software development.

DOE Action--The panel recommendation supports DOE's decision to incor-
porate OCS capability in FY83. In order to minimize the cost of developing
the OCS, current plans are to prepare the OCS specifications after some op-
erational experience is gained with subsystem manual operation. However,
DOE will reexamine the schedule to determine whether any acceleration can
be achieved without increasing cost. A meeting will be convened with con-
cerned panel members, Sandia National Laboratories, McDonnell Douglas, and
SCE to discuss possible technical approaches. :
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Plant Design Documents and Equipment Maruals

Concern--The panel recommends that a detailed listing and schedule be
prepared for the design and maintenance documents to be delivered by the
contractors. Of particular concern is documentation of the software dewvel-
oped by McDonnell Douglas (MDAC). MDAC should be required to deliver the
software description documentation (Unit Development Folders) to DOE for
all software developed under construction funding; MDAC currently plans to
deliver these folders when they leave the site. The panel also recommends
that the Solar Ten Megawatt Project Office (STMPO) insure the delivery of
all vendor equipment manuals.

DOE Action--DOE agrees that the plant in its as-built configuration
must be thoroughly documented and all equipment manuals must be provided.
Much of the documentation has been delivered to DOE. A detailed listing
has been provided by MDAC, the principal DOE contractor. Additional detail
will be provided for software documentation.

Spare Parts

Concern--The panel was concerned that the current supply of spare
parts seemed inadequate, especially at a time when "infant mortality'' prob-
lems can occur. The responsibilities of SCE and DOE need to be more clear-
ly defined.

DOE Action--The understanding between DOE and SCE regarding the de-

livery of spare parts does need clarification. DOE and SCE, with assist-
ance from contractors, have prepared a list of spare parts.

Loss of Experienced People

Concern~--The panel expressed concern with the potential loss of key
technical people from the Pilot Plant. These concerns were related to the
expected loss of contractor and SIMPO personnel. The panel recommends that
knowledgeable people be retained wherever appropriate.

DOE Action--DOE shares the panel's concern in this area and has taken
steps to ensure the retention of key people. Although some people will in-
evitably be lost as a result of transfers and resignations, and other
people will be lost because it is not economically practical (or even de-
sirable) to retain the entire design and construction team, contimuity will
be maintained. MDAC, their subcontractors, and Martin Marietta were award-
ed contracts for support during start-up and experimental testing. Sandia
National Laboratories, involwed since the early conceptual designs, will
also maintain personnel contimuity. SCE began training thelr operators
almo?-t a year ago and will be using the same people during start-up and op-
eration.
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Documentation of Lessons Learned

Concern--The lessons learned from design, construction, and operation
should be thoroughly documented and the results widely disseminated. Al-
‘though STMPO is preparing a report on lessons learned during design and
construction, the panel believes additional effort is needed and that each
major construction contractor should be required to deliver a lessons
learned report.

DOE Action--The lessons learned from the design and construction of

the plant are being documented under the direction of the project manager;
a report was issued in June 1982.

SCE Staffing for Software Modification

Concern--Because of the plant's complex control system, the panel
recommends that SCE have some in-house capability to modify software. SCE
should not be dependent on MDAC and other contractors for this service.
Other utilities have found it desirable to have an in-house software ca-

pability.

DOE Action--SCE has made a conscious decision not to try to build an
in-house capabllity for modifying control software. They plan to rely
primarily on contractor support in this area, as they do for their conven-
tional plants. However, SCE will review this decision based on the recom-
mendations made by other utilities.

Safety

Concern--The parel expressed concern with some of the present person-
nel safety procedures at the site. The panel endorses the public address
system that is being incorporated so that adequate warning can be given to
clear the tower and heliostat field. It was also suggested that the exis-
ting siren be automated, thereby eliminating the need for its manual acti-
vation. Efforts to keep unauthorized and unescorted visitors out of the
area should be strengthened.

DOE and SCE Action--Present safety policies at the 10 MWe Pilot Plant
are consistent with SCE's normal practices as applied to a new technol-
ogy. The current administrative escort procedures will be reviewed to de-
ternine whether improvements are recessary. It should be remembered that
safety procedures must be consistent with operation of the facility as a
power plant. The panel's recommendation to automate the warning system
has been under consideration and will probably be implemented.

0il Detection Monitor

Concern--The large quantities of oil in the thermal energy storage
system increase the possibility of oil leaking into the water/steam sys-
tem. Early detection of oil could prevent an extensive cleamip operation
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if a leak occurred. The panel therefore recommends that SCE consider in-
stalling a system to continuously monitor the presence of small quantities
of oil in the water/steam system. Apparently oll detection equipment is
commercially available; an evaluation should be made of the cost, reli-
ability, and ease of operation of such a system.

SCE Action--SCE agrees that a monitor to detect small quantities of
oil in the water/steam system is desirable. However, a cost/benefit study
must be conducted before a monitor is installed. The equipment has only
recently become available, and the cost of its installation and operation
must be balanced against the risk of having to perform a cleanup opera-
tigrzl. SCE is conducting a study and expects to reach a conclusion by June
19 L

Motor Generator Backup for Station Power

Concern--The panel recommends that an additional backup to the 33 KV
and 4 KV Iines, which provide station power to the plant, be considered.
Although the likelihood of both lines going out simultaneously is probably
low, some concern was expressed about losing coolant flow in the receiver
while the heliostats were delivering energy to the receiver.

DOE and SCE Action--Presently, the primary source of power for the
plant is a 33 KV line connected to the SCE grid. Backup power is provided
by a 4 KV line to the nearby Cool Water plant. A battery/inverter system
provides the computers with an Uninterruptible Power System (UPS), but
this will not provide sufficient power to stow the heliostats or operate
cooling pumps if both main power lines fall. It is the judgment of DOE
and SCE that the risk of simultaneocus interruption of the 33 KV and 4 KV
lines is sufficiently small that no auxiliary backup generator is neces-
sary. However, an engineering test will be considered that demonstrates
that loss of the 33KV and 4KV lines has no major consequences on plant

equipment or operation.

Heliostat Limit Switches

Concern--The panel concluded that the heliostat limit switch fix pro-
posed by Martin Marietta with bonded wheel weights should not be used. An
alternate fix should be dewveloped.

DOE Action--To date, the fallure of heliostat limit switches is not a
widespread problem. Since the heliostat field has been operating for only
two to three months, the problem cammot yet be quantified. However, fail-
ure rate data will be collected during the next few months and a decision
to modify all or part of the limit switches will then be made. DOE agrees
that the fix using bonded weights is not adequate, but at least two alter-
nates have been proposed. If a decision is made to modify the limit
switc‘ges, the changes will be thoroughly tested before they are imple-
mented.
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Conclusions

Readiness for Tu:r;b:l.ne Roll

With the successful completion of the initial phase of the receiver
steam generation test (Test 1030A), the Pilot Plant will be ready for tur-
bine roll and initiation of the start-up and experimental test phase.

Interpretation of Turbine Roll

Achievement of turbine roll should not be interpreted to mean that
the plant will be ready for routine power production. Considerable
start-up testing and incorporation of additional control capabilities will
remain to be dore.

26



APPENDIX A. MEETING PARTICIPANTS

Preoperational Readiness Review Meeting
March 9-10, 1982

Chairman: W. W. Auer, Chief, Systems Test and
Evaluation Branch

Panel Members

Technical Group

Chairman: A. C. Skinrood, Supervisor, Systems Evaluation Division,
Sandia National Laboratories

G. M. Kaplan, Senlor Systems Analyst, Meridian Corporation
W. C. Martin, Consulting Mechanical Engineer, Burns & McDomnell

J. R. Medearis, Assistant Mechanical Engineer, Los Angeles Department
of Water-and Power

C. R. Ortiz, CESA-1 Project Manager, Centro de Estudios de la
Energia, Almeria, Spain

J. V. Otts, Central Recelver Test Facility Manager, Sandia National
Laboratories

M. A. Soderstrand, Assoclate Professor & Vice Chairman
Dept. of Electrical and Computer Engineering
University of California, Davis

W. H. von KleinSmid, Supervisor, Research Engineering
Southern California Edison

K. D. Zammit, Mechanical Design Engineer, Los Angeles Department of
Water and Power

Readiness Group

Chairman: R. W. Hughey, Director, Solar Energy Division, DOE/San
Francisco Operations Office

J. E. Bigger, Project Manager, Solar Thermal Projects, Electric Power
Research Institute

K. T. Cherian, 10 Mile Pilot Plant Program Manager, DOE/Headquarters

S. D. Elliott, 10 MWe Pilot Plant Program Manager (on site), Solar
Energy Division, DOE/San Francisco Operations Office

J. N. Reeves, 10 MWe Pilot Plant Program Director, Southern
California Edison

A. A. Smith, Manager of Engineering, Generation Plant Design, South-
western Public Service
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APPENDIX A. MEETING PARTICIPANTS (Cont'd)

Observers

D. Egge, Burns & McDonnell

K. Hartman, DOE/San Francisco Operations Office
Skvarna, Southern California Edison

N. Smith, Sandia National Laboratories

E. Wolfs, Burns & McDonnell



8:30 - 10:00

10:00 - 11:15

11:15 - 11:25
11:25 - 12:25

12:25 - 12:35
12:35 - 1:30
1:30 - 4:00
4:00 - 5:00
5:00 - 5:10
5:10 - 6:10
6:10 - 6:20
6:20 - 7:20
8:30 -10:00
10:00 -11:00
11:00 -11:10
11:10 -11:40
11:40 -11:50

APPENDIX B. MEETING AGENDA

Preoperational Readiness Review Meeting
March 9, 1982

Closed session. Panel members convene, discuss objectives
of review, and criteria for assessing readiness.
Status of Solar Facilities Construction, R. N. Schweinberg,
Department of Energy, San Francisco Operations Office; J.
Abrams, Townsend and Bottum
Panel Discussion

Status of Turbine-Gernerator Facilities, N. DeHawven,
Southern California Edison

Panel Discussion
Lunch
Tour of Plant
Start-Up Status, R. Gervais, McDonnell Douglas
Panel Discussion
Collector Subsystem Status, M. Frohardt, Martin Marietta
Panel Discussion
Closed Session Panel Discussion
March 10, 1982

Question and answer session with those making presentations
on March 9 (attendance by request of panel).

Evaluation Plans, E. Cull, Sandia National Laboratories,
Livermore

Panel Discussion

Operations and Maintenance Planning, C. Lopez, Southern
California Edison

Parel Discussion

29



11:50 - 1:00
1:00 = 1:15
1:15 - 2:00
2:00 - 2:10
2:10 - 4:30
4:30 - 5:30
5:30 - 7:30
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ILamch

Test Management, D. Christian, Departuiént of Energy, San
Francisco Operations Office

Test Planning, J. Bartel, Sandia National Laboratories,
Livermore

Panel Discussion
Closed Session Parel Discussion

Question and answer session with those making presentations
on March 10 (attendance by request of parel).

Closed Session Summary Panel Discussion



APPENDIX C. PREPARATORY MATERTALS

The documents listed below were sent to the panel members in prep-
aration for the Preoperational Readiness Review Meeting.

- Papers and Reports

1. "Project Plan (Rev. 2) For the 10 MWe Solar Thermal Central Receiver
Pilot Plant.'" February 12, 1982.

2. 'Receiver Steam Generation Testing (Test Series 1030A): Summary Test
Description."

3. '"Receiwver Steam Generation Test (1030) Safety Policies.'" December 23,
1981.

4., Recommendations for the Conceptual Design of the Barstow, California,
Solar Central Recelver Pilot Plant - Executive Summary. Sandla
National Laboratories, SAND/7-8035, October 19/7.

5. Solar Facilities Design Integration: Pilot Plant Start-up and Accept-
ance Test Plan (RADL ltem 2-46). McDonnell Douglas Astronautics Com-
pany, contract DE-ACO3- , SAN/0499-78 and MDC G9330, December
1980.

6. Solar Facilities Design Integﬁti.on: Pilot Plant System Description
(RADL Ttem 2-1). McDommell Douglas Astronautics Company, contract
DE-AC03-795F10499, SAN/0499-57 and MDC G8544, December 1980.

7. Solar Facilities Design Integration: Solar One Plant Control Seminar.
McDonne 11 Douglas Astronautics Company, contract DE-ACO3-/9SF10499,
SAN/0499-79 and MDC G9362, February 25-26, 198l.

Piping and Instrumentation Diagrams (P&IDs)

8. Solar Facilities Design Integration: Integrated (Operational) Piping
and Instrumentation Diagrams (RADL Ttem 2-38). McDonnell Douglas
Astronautics Company, contract DE-AC03-795F10499, SAN/0499-81 and
MDC G9704, June 1981.

The following P&IDs are included in Reference 8:

9. ''10 MWe Solar Pilot Plant Operational Piping and Instrument Diagram
Composite--Receiver Subsystem.' P&ID (P3-1200), Jure 5, 1981.

10. "0 MWe Solar Pilot Plant Operational Piping and Instrumentation
Diagram Composite--Thermal Storage Subsystem.'' P&ID (P3-1300),
Jure 5, 1981.

11. '10 MWe Solar Pilot Plant Composite Operational Piping and Instrument

Diagram--Electrical Power Gereration System.' P&ID (P3-1900), Jure 5,
1981, ' '
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UNLIMITED RELEASE
INITIAL DISTRIBUTION

U.S. Department of Energy
Division of Solar Thermal Technology

James Forrestal Building
Code CE-314, MS5H079
1000 Independence Awe., SW
Washington, D.C. 20585
Attn: G. W. Braun, Director
K. T. Cherian
M. R. Schewe

U.S. Department of Energy
San Francisco Operations Office
1333 Broadway
Oskland, CA 94612
Attn: D. Christian
J. K. Hartman

R. W. Hughey

U.S. Department of Energy
Solar Ene Division
P.0. Box 3

Daggett, CA 92327

Attn: S. D. Elliott

University of California

Vice Chairman

Department of Electrical and
Computer Engineering

Davis, CA 95616

Attn: Prof. Michael Soderstrand

Burns & McDonnell

4600 E 63

Kansas City, MO 64130

Attn: Mr. H. D. Egge
Mr. Carl Martin
Mr. K. E. Wolfs

Centro de Estudios de la Energia
CESA-1

P.0O. Box 22

Tabernas

Almeria, Spain

Attn: Mr. Carlos Ortiz

Electric Power Research Institute
P. O. Box 10412

Palo Alto, CA 94304

Attn: Mr. John Bigger
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KAPL Assoclates

P.0. Box 3366

Reston, VA 22090

Attn: Mr. George Kaplan

L.A. Department of Water & Power
Room 658
P.0. Box 111
Los Angeles, CA 90051
Attn: Mr. Jerry Madearis
Mr. Kent Zammnit

Martin Marietta Corporation
P.0. Box 179

Denver, CO 80201

Attn: Mr. Mel Frohardt

McDonnell Douglas Astronautics Co.
5301 Bolsa Avenue ‘
Huntington Beach, CA 92647

Attn: Mr. R. Gervais

SONGS=-1

P.0. Box 67

San Clemente, CA 92672
Attn: R. N. Schweinberg

Southern California Edison
2244 Walnut Growe Road
Rosemead, CA 91786
Attn: Mr. N. DeHawen
Mr. W. von KleinSmid
Mr. C. Lopez
Mr. Joe Reewes
Mr. P. E. Skvarna

Southwestern Public Service Co.
P.0. Box 1261

Amarillo, TX 79170

Attn: Mr. A. A. Smith

R. S. Claassen; Attn: D. M. Olson, 8100
A. N. Blackwell, 8200
B. F. Murphey, 8300
D. L. Hartley, 8500

P. N. Smith, 8265

L. Gutierrez, 8400

J. B. Wright, 8450

J. J. Bartel, 8452

A. C. Skinrood, 8452 (5)
W. G. Wilson, 8453

J. V. Otts, 9722
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