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I. INTRODUCTION 

The purpose of this document is to define the software require

ments for the Martin Marietta Molten Salt Central Receiver 

Tests at the Central Receiver Test Facility. Contained in 

this document are definitions of algorithms, sensor calibra

tion curves, CRT displays, heliostat aiming, data reduction, 

and an instrumentation list. This document will be updated 

periodically so that it will reflect the current requirements. 
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II. ALGORITHMS 

(1) 

A. RECEIVER FLOW CONTROL 

The energy balance on the receiver is given by: 

Where: 

m' 
. 
m 

Scan Rate Hrs 

rn' + rn 
2 

Salt flow rate at new time, LBM/HR 

Salt Flow rate at old time, LB
1
/HR 

S 1 S ·f· h 0.371 BTU/LBM - °F at pec1 1c eat= 

(TT-3B) + (TT-3B) 
2 

(TT-3B) = Salt inlet temp. at new time, °F 

(TT-3B) = Salt inlet temp. at old time, °F 

(TT-SB) + (TT-SB) 
2 

(TT-SB)' Salt outlet temp. at new time, °F 

(TT SB) S 1 1 ld . OF - = at out et temp. at o time, 

q I 
R 

(MCP)N} 

TN J 
E (MCP)N 
N 

Power absorbed in receiver, BTU/HR 

Values defined on Page 2 

(TN TN) 
, (TRHl - TRHl) 

6.38"Kl M 
tn 

+ 12.S•Kl 

1 TRFGL6 ' - TRFGL6 
(TRH2 - TRH2) + ......... 25. 6 •K4 ( ti, ) 

ti, 

Primed temps. are at new time, unprimed temp. are at 

old time 

Kl, K2, K3, and K4 are defined on Page 2. 
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Temps. 

TRH 1 
TRH 2 
TRH 3 
TRH 4 
TRH 5 
TRH 6 
TRH 7 
TRH 8 
TRH 9 
TRH 10 
TRH 11 
TRH 12 
TRH 13 
TRH 14 
TRH 15 
TRH 16 
TRH 17 
TRH 18 
TRH 19 
TJ:ZFGU 1 
TRFGU 2 
TRFGU 3 
TRFGU 4 
TRFGU 5 
TRFGU 6 
TRFGM 1 
TRFGM 2 
TRFGM 3 
TRFGM 4 
TRFGM 5 
TRFGM 6 
TRFGL 1 
TRFGL 2 
TRFGL 3 
TRFGL 4 
TRFGL 5 
TRFGL 6 

BTU/°F 

6.38 Kl 
12.8· 

6.38 
42.6 
36.5 
30.4 
30.4 
36.5 
42.6 
25.6 
21.9 
18.3 
18.3 
21.9 
25.6 
25.6 
21.9 
18.3 
18.3 
21.9 
25.6 

3 

K2 

l 
K3 

i 
K4 

l 

Kl 
K2 
K3 
Klf 

Kl, K2, K3 and K4 are 

correction coefficients 

which are set by the 

"Tweekers" on the control 

console. The signal from 

the console is 1 to 9 volts. 

The conversion from analog 

to digital is given by the 

following relation. 

1.5 

1.4 

1. 3 

1.2 

1.1 

1.0 

-- -- - --- ---
Linear 

Curve~ 

I 

I 
I 

l 
I 
I 
I 
I 
I 
I 
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I 
I 
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.1 
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Solve Eq. (1) for q~ 

Then: 

~EW 
LBM/HR 

Tsp Salt outlet set point temp., °F 

Alarm, by flashing the ~ew readout on the CRT, if any of the following 

situations occur. 

TN
1 

- TN > 10 °F/SEC 
f1T 

To -Ti > 600 °F 

ma > 100,000 LBM/HR 

~EW 
> 100,000 LBM/HR 

ma < 22,000 LBM/HR 

~EW < 22,000 LBM/HR 

ANY TEMP > 1150 °F 

ANY TEMP < 500 °F 
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II. ALGORITHMS 

B. AIR-COOLER CONTROL 

SALT 

• 

--

T% 

-

-

Ta4 

Ta3 
-

AIR 

GIVEN: m Salt mass rate of flow, lb/hr --- s 

Ta1 Air inlet temp., OF 

Tl Salt inlet temp., OF 

T7S.P. Salt outlet set point temp., OF 

PROBLEM: Find the pressure on the diaphragm which sets the fan 

blade pitch to yield the salt outlet set point temp. 

C' 
_) 



0.61202 
p = 15.0348 - 7.7194 X 10-S•Q + TAN(5.1371x10- 5 •Q - 0.728544) 

The argument for the TAN function is in radians 

p Blade pitch diaghragm pressure, psi 

Ga Air vol. rate of flow, ft 3 /min 

ma = Air mass rate of flow, lb/hr 

Ga[31.8/(Ta1 + 460)]x60 

(UA) overall conductance (per ft of tube) on salt side of tube, 
L s Btu/hr-ft-°F 

k 
Nu ..::s.. X 7rDi 

Di 

Re•S Pr .4 k 
= .023 X _§_ X 7TDi 

Di 

.023 (4 ms ) • 8 Pr .4 ks 7T 
1T Di µ NT 

HR 
_023 (4 ~s lb/hr x 3600 sec .8 

1r(.834/12) FT x 1.llxl0-3 LB/FT-SECxl7.5) 

.4 
6. 45 X • 23 X 7T 

= 0. 012 (msf 8 

-• 1 ~EE PAGE] 

NU Nusselt No. 

Re Reynolds No. 

Prandtl No. 

Salt conductivity, Btu/hr-ft-°F 

Di Tube inside dia, ft 

µ Salt viscosity, lb/ft-sec 

NT Avg. No. of tubes per pass 
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(UA) 
L a 

Cps Salt specific heat, Btu/lb-°F 

0.371 

Cpa Air specific heat, Btu/lb-°F 

Taa 

Taa 

Taa 

o. 24 

= Avg. air temp., OF 

Tal + Ta7 

2 

= Tal + 0. 773 Ills (T1 -- T7sp) 
Illa 

Overall conductance per ft of tube on air side of tube, 

Btu/hr-ft-°F 

= [5.833 + 3.417xl0-4 Ga-l.2xl0-9 (Qa) 2
] 

+ [0.00252+2.832xl0-7 Ga--l.558xl0-12 (Qa) 2 ]Taa 

Total overall conductance per ft of tube, Btu/hr-ft-°F 

1 
1/(UA/L)s + l/(UA/L) 8 
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* Re 0.262 ms 

If Re 2-_ 2300 use 

If Re < 2300 

(UA/1) Eq from Page 6 
s 

(UA/L) 
s 

T2 = 

T2 = 

k 
= 3.66 D~ 

1 

2.64 

Tai + (T1 - Tai) 
(UA/1) 0 1 

e (ij).s/NT)Cps 

L = Length of pass, ft 

Tai+ (T1 - Tai) 
- ll08(UA/L) 0 

e 
IDs 

Ta2 Tai + 1'.1s Cps 
(Ti - T2) 

ma Cpa 

Ta2 Tai + 1.55 
ms 

(Ti - T2) 
ma 

-ll0S(UA/1) 0 e . 
ms 

-ll08(UA/L) 0 e 
IDs 

. 
Ta(N-i) + 1.55 

ms 
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SUMMARY 

GIVEN: 

Assume 

ms' Tal• T1, T7S.P. 

value for Ga 
. 

ma = Ga [31.8 / (Tal + 460)] x 60 

Re 0.262 ms 

If Re ..:::_ 2300 

If Re < 2300 

(UA/L)s 2.64 

ms 
Taa = Tal + 0.773 -.- (T1 - T7s.P.) 

ma 

(UA/L)a = [5.833+3.417xl0-4 Qa-l.2xl0-9 (Qa) 2
] 

7 . -12 ' 2 
+ [0.00252+2.832xl0- Ga-l.558xl0 (Ga) ]Taa 

1 
(UA/1) 0 1 / (UA/1) s + 1 / (UA/1) a 

= ms Tal + 1. 55 -.
ma 

-1108 (UA/1) 0 e . 
ms 

T + (T _ T ) -1108(UA/L) 0 
a2 2 a2 e · ms 

- 1108 (UA/1) o 
e . 

ms 

Compare Tz to T7s,P. 

Assume another value for Ga and repeat calculation for T7. 
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Set Diaghragm Pressure 

0.61202 
P = 15.0348-7.7194xl0-s•Q + TAN(S.1371xl0-s•Q-0.728544) 

The argument for the TAN function is in radians 

If Q < 21266 Set P 15 

IF Q > 73000 Set P = 3 

The sensor I.D. numbers to be used for the air-cooler control calculations 

are as follows: 

__ .,,._ TT-SBC 

Ta1--•- TAIRINC 

---.;•~ TT-7BC 
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II. ALGORITHMS 

C. CALCULATION OF MAX. TUBE WALL TEMP. 

kA 
t-,X 

hA 

qfg Incoming flux, measured value from flux gage measurement, 

Btu/hr-ft2 

k 

h 

m 

Measured temp., °F (fluid temp. & back wall temp.) 

Max. tube temp., °F 

Inside tube temp. adjacent to incoming flux, °F 

Tupe conductivity, Btu/hr-ft-°F 

Tube wall thickness, ft (0.065" = 0.00542 ft) 

Molten salt film coeff., Btu/hr-ft2-°F 

Molten salt flow rate (total thru receiver), lb/hr 

RANGE OF VALUES: 

qfg: 50,000 to 220,000 Btu/hr-ft 2 

Tf: 550 to 1050°F 

m: 20,000 to 92,000 lbm/hr 
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kA 
(Ti - TM)+ q A= 0 ~x fg 

AREAS DROP OUT (A) 

k 

h 

µ 

<½ + h) 

k 
<~x) x h 

k 
tiX. TM+ h Tf 

k 
~X + h 

TM+ T., 
7.02 + .00496 ( 

1
) 2 

0 
023 

kf (4 m/16 ) · 8 (µ Cp x 3600)' 
4 

' Di 1TDi µ x 3600 kf 

0.23 Btu/hr-ft-°F 

0.371 Btu/lbm-°F 

Inside tube dia, ft = .62 / 12 = .05167 ft 
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SUMMARY 

TM Tf + 184.6 k + h 
184.6 k h qfg 

k = 

h 

µ 

184.6 k TM+ h Tf 

184.6 k + h 

TM+ T. 
7.02 + .00496 ( i) 

2 

0
_
023 

x .23 4 m/16 .s (µx.371x3600)"4 
.05167 (µ X .05167 X µ X 3600) .23 

m . 8 4 0.00662 (-) (µ)" 
µ 

0.00662 (m.)"
8 

(µ)-.
4 

[-
2

. 
702 

+ 2469.3 + 9.0667 X 10-4 Tf] x 10-3 
Tf 

The sensor I.D. numbers to be used for the max. tube wall temp. 

calculations are as follows: 

Tf, OF qfg, Btu/hr-ft2 

TRFGUlC QRFGUlC 
2 2 
3 3 
4 4 
5 5 
6 6 

TRFGMlC QRFGMlC 
2 2 
3 3 
4 4 
5 5 
6 6 

TRFGLlC QRFGLlC 
2 2 
3 3 
4 4 
5 5 
6 6 
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II . ALGORITHMS 

D. WEIGH TANK CALCULATIONS 

The data from the weigh tank load cell as a function of time will 
look something like the following curve. 

Force 
(output 
from LCC) I ... t • 

I ..... . . . . . . . . 

Start 
Calibration 

useful data 
period 

Time, sec 

I 
I 

,. 1 •• 
• ·1 .. .. · I . . . ....... . 

I 
I 
I 

Stop 
Calibration 

Run Run 

The problem is to identify the "useful data period" during the cali
bration run and then to fit a linear curve (Force vs time) to the 
points within the "useful data period." The slope of this curve, 
expressed in lbm/hr, is the quantity we are seeking. 

It would be helpful, although not necessary, to compute the uncertainty 
relative to the flow rate prediction. 
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II. ALGORITHMS 

E. HIGH LOW ALARMS - TUBE DELTA TEMPS. (288) 
(This data is on the ACUREX data logger) 

Readings are grouped as follows: 

TlPlD thru T16PlD 

TlP2D thru T16P2D 

TlP3D thru T16P3D 

etc 

T1Pl8D thru Tl6Pl8D 

For each group average the sixteen temperatures to yield, 

TAPl, TAP2, TAP3, ..... TAP18 

Compare average temps. to individual temperatures: 

I TAPl - TlPlD I , 
TAPl 

ITAPl - T2PlDI , .... ITAPl - Tl6PlDI 
TAPl TAPl 

IJAP2 - T1P2D I , 
TAP2 

ITAP2 - T2P2DI , .... ITAP2 - Tl6P2DI 
TAP2 TAP2 

ITAP18 - T1Pl8DI, ITAP18-T2Pl8DI , .... ,ITAP18 - T16Pl8D! 
TAP18 TAP18 TAP18 

Alarm if any of the above values are greater than P. 

Let P be an input variable .... the initial value of P 

15 
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Inches of 

Tag Number __ FE_-_z __ ----~---
Element Serial Number 88SD10201W 

Element Type Segmental Wed~e 
Tap Location Chem Tee!H=l .oif3 
Fl . M d" Holten Salt 

owing e 1um __ ---'·------------
Flowing Pressure (Normal) 40 psig 
Flowing Temperature __ 5_5_o_°F _____ _ 

Viscosity J. 4 centipoise 

t-, 

I', 

:-!-:-+ 

' i,--h-
-t-' ... 

1 .. 
0 
0 

--i-+-', • . '' 
Sil 61J ,o EO 9( 11 0 

Water - -----------
Specific Gravi.ty at 60•F ________ _ 

Specific Gravity at Flow Temp.nl;y,-~8::.::2=-----
p . I D D S. r. • Ol& 1pe • • or uct · 1ze __ -=--~~~----
Flow Coefficient~ (Kdz)_2._3...;.9_0~J __ _ 

Meter Range 'J7 .4" R?.0 @ 100 gpa 

Customer Mart.in Marietta 

Customers Order No. RH9-142278 

T. I. Co. Order Net. 10-16-548 

•Volume r.ttes of flow es:pressed ar 60-F for liquids aa4 6o-F 

and 14. 7 psia for ,ases unless otherwise a.pecified. I}') G,-,~-
/i (. Jone 

SYBRONITaylor Computed by ___ ___.y._ __ _ 
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III. SENSOR CALIBRATION CURVES (Cont.) 

C. LVDT'S 

The LVDT output is linear. Curves will be sent for each 

LVDT as they are available. 

39 



III. SENSOR CALIBRATION CURVES (Cont.) 

D. LOAD CELL 

The output of the load cell is a linear function with a 

0 to 3 volt output from the signal conditioning cart 

corresponding to a Oto 3000 lbM reading. 

40 



IV GENE'<.AL REQUIREMENTS FOR COMPUTER OPERATIONS 

1. After a kill, (for any reason) .... 

a. If operating on computer, keyboard or automatic, return 
control to console as quickly as possible. 

b. Continue to record all data. 

c. Continue to calculate algorithms. 

Salt flow 

Air cooler fan blade settings 

Tube temperatures 

d. If in exposed configuration do one of two things, after 
consulting with tower console. 

Go to fail safe so that an engineer can go to tower 
top. 

Bring back on line, warm up heliostats as quickly as 
possible. 

e. If in cavity configuration 

Contact tower to see if there is any need to go to 
fail safe to allow an engineer on tower top. (The 
cavity doors will be closed for this case.) 

2. Heliostat Commands 

a. The heliostat field configurations for the various condi
tions are defined by a previous input (MMC to CRTF). We 
would like to be able to command these configurations by a 
single keystroke. 

b. Simulated cloud passage heliostat operation is needed for 
tests 8 PC-8, 12 PFC-3 and 18 SE-3. These tests are defined 
in the Test Plan. 

c. Heliostat operations after a kill are defined in item one, 
above. 
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ALARM CRT D I S P L A Y R E ~ U I: R E M E N T S 

SCRAM DISABLE SWITCH IS 0N/0FF CONTROL MODE: 

L0-L0 L0 N0W HI HI-HI A-SET KEYB. N0W ALG</J 
FL0W - -

FLOW 20000 25000 FCV -- -- -- FCP 
PT-1 20 so - - - TTSSP -- TTSB 
PT-4 2 TT7SP -- -- -- -- TT7B 
TT-SB --- --- 1080 1100 FANl -- -- -- FAN2 
TT-7B 450 500 700 750 L(JUV -- RHVl 
THMAX - - - 1280 1300 IVl 
~ -- -- DVl 

DVlO 
D-SET 

NOTES: 1. - WARNING AND KILL setpoints will be flashing when exceeded by NOW values (with disable switch 
ON or OFF) 

2. - LO-LO and HI-HI signals are hard-wired, except THMAX which is computer-generated 
3. - LO and HI signals are computer-generated by an algorithm comparing NOW values with HI and LO setpoints. 
4. - Control Modes are: AUTO, KEYBOARD, or CONSOLE, the latter being a keyboard input when applicable. 
S. - The ALGO column is continuously updated by the computer irrespective of control mode. 
6. - The NOW column is continuously updated irrespective of control mode, as follows: 

a) The A-SET parameters through the Multiplexer; b) "D-SET" is a two-character word DI, I= 1,2,3, ••• ,7 
(see Keyboard CRT) and it is determined by an algorithm which compares actual discrete valve 
settings with the seven groups shown on the Keyboard CRT. "NO" replaces ''DI" when no match is found 

7. - THMAX represents the maximum of 18 tube-front temperatures calculated by the computer. 
8. - The "KEYB" column will show the keyboard commands both before they are sent out, and upon 

verification through the multiplexer, except for "D-SET" which only serves as a record on this 
CRT. (D-SET commands are verified on the Keyboard CRT). 

9. - When the Scram Disable Switch is ON, the word OFF disappears, and the word ON is flashing. 
10. - FANl and FAN2 in the KEYB column are identical (there is only one signal available to command 

both fans). However, the NOW values of the two fans may differ, 
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KEYBOARD 0 P E R A T I O N S C R T D I S P L A Y 

DISCRETE VALVE SETTINGS (D-SET) ANALOG SETTINGS (A-SET) 

HOT EST. RUN RUN DRN 
PRG FILL FLOW CAL REC DRN PRG 

SET DELTA 
SET Dl D2 D3 D4 DS D6 D7 PT. INCR. 

----------------------- ------------
PRl 0 0 0 0 00 0 0 TTSSP --
CVl 0 0 0 !.... 00 0 0 TT7SP 
FCV 0 0 0 0 00 0 X 
IVl X 0 0 0 00 X 0 FOV 
PV 1 S X 0 X X xx 0 0 LOUV --
DV 1 S X 0 X X xx 0 0 FANS 
CPVl X X X X xx 0 0 RHVl --
RPVl X X 0 X xx 0 0 IVl --

I RPV2 0 0 0 0 00 X X DVl 
ROVl X X 0 X xx 0 0 DVlO 

NOTES: 1.- The seven arrays (Dl through D7) of discrete valve positions represent the principal operational modes 
of interest, and can be established by seven mutually exclusive keyboard corrnnands, which are "verified" 
by side-by-side displays of actual vs. required valve positions in the appropriate DI columns prior 
to transmission. (Here "O" stands for "open", "X" for "closed") - See column DS for sample display. 

2.- The analog settings are contingent on the discrete settings, since the latter energize the valves, 
with the exception of LOUV, FANS, and RHVl, which are energized from the console. 

3.- Setpoints may be changed directly or incrementally, the increments being specified in the DELTA column. 
Incremental corrnnands are sent without verification prior to transmission. 

4.- The D-SETS are coupled to respective colorgraphic displays. 

5.- TTSSP and TT7SP are setpoints used by control algorithms only, all other corrnnands 
are linked to operation of hardware. 

6.- Detailed MENU programming for the implementation of these keyboard operations is developed 
by CRTF personnel. 
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VIII. HELIOSTAT AIMING 

A. CAVITY CONFIGURATION - DEFINITION GROUPS 

Warmup A 

25% Load 

50% Load 

75% Load 

100% Load 
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VIII. HELIOSTAT AIMING 

B. CAVITY CONFIGURATION - INCREMENTAL GROUPS 

Warmup A to Warmup B 

Warmup B to Warmup C 

Warmup A to 25% Load 

25% Load to 50% Load 

25% Load to 37.5% Load 

37.5% Load to 50% Load 

50% Load to 75% Load 

50% Load to 62.5% Load 

62.5% Load to 75% Load 

75% Load to 100% Load 

75% Load to 87.5% Load 

87.5% Load to 100% Load 

64 
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VIII. HELIOSTAT AIMING 

C. PARTIALLY EXPOSED CONFIGURATION - DEFINITION GROUPS 

Warmup E 
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100 % Load 
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VIII. HELIOSTAT AIMING 

D. PARTIALLY EXPOSED CONFIGURATION - INCREMENTAL GROUPS 
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34.5% Load to 50% Load 

50% Load to 62.5% Load 

62.5% Load to 75% Load 
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HELIOSTAT AIM POINTS FOR CONVECTION TEST 

(FULLY EXPOSED CONFIGURATION) 

AIM POINT (FT) 

HELIOSTAT X y z 
NO. 

1 -7.0 4.0 222.3 

2 7.0 4.0 222.3 

3 -7.0 4.0 218.3 

4 7.0 4.0 218.3 

5 -5.0 4.0 223.3 

6 5.0 4.0 223.3 

7 0.0 4.0 220.8 

8 -6.0 4.0 214.3 

9 -8.0 4.0 214.3 

10 0.0 4.0 215.3 

11 6.0 4.0 214.3 

12 8.0 4.0 214.3 

13 -2.0 4.0 223.3 

lL; -8.0 4.0 223.3 

15 2.0 4.0 223.3 

16 8.0 4.0 223.3 
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VIII. HELIOSTAT AIMING 

F. SPECIAL REQUIREMENTS - CLOUD PASSAGE 

Successive heliostat rows or columns will be brought off line, 

a~3 then the process reversed by bringing them on line, as 

specified in the Test Plan. 
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VIII. HELIOSTAT AIMING 

G. SPECIAL REQUIREMENTS - CYCLE TESTS 

On-line/ Off-line cycling of the entire heliostat 

field with a period of 2 minutes, as required by the 

Test Plan. 

96 



VIII. HELIOSTAT AIMING 

H. SPECIAL REQUIREMENTS - HIGH LOCALIZED FLUXES 

The heliostat aim point for the cavity configuration 

will be gradually moved inward (towards the cavity 

interior) along the normal to the aperture plane. 

The coordinates of the starting point are: 

X = 0.0 FT 

Y = 11.148 FT 

Z = 214.098 FT 

The slope of the normal to the aperture plane is 30° (Y-Z plane). 

The movement of the aim point will be in increments of 

approx. 10 cr.1, with stabilization allowed for at each 

incremental. point. 
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IX. Data Reduction 

1. Digital data in Engineering Units .... Time marked with delta time 
at approximately 2 minute increments. 

Receiver Inlet Temp., °F 

Receiver Outlet Temp., °F 

Air Cooler Outlet Temp., °F 

Salt mass flow rate, lbm/hr 

Incoming total solar energy (RTAF), 
megawatts 

Wind speed, mph 

Wind direction 

Ambient Temp., °F 

Radiometer data (IR from receiver) 

Date and time 

TT-3BC 

TT-5BC 

TT-7BC 

FMC 

2. Digital data in Engineering Units ..•. Time marked at each scan. 
(This is flow meter calibration data .... the usual time is approx. 
30 sec. with the max. time at approx. 4.5 min.) 

Weigh tank mass, lbm 

Date and time 

LCC 

3. Digital data in Engineering Units .... Time marked with delta time 
at approximately 5 minute increments. (Total data to computer.) 

Temperatures 

Receiver headers, °F (deltas) 

Receiver headers, °F 

Receiver tubes at flux gages, °F 

Sump Temp., °F 

Receiver Inlet, °F 

Receiver Outlet, °F 

Air Cooler Outlet, °F 

Air Heater Outlet, °F 

Air Cooler Inlet, °F 

Ambient Temp., °F 

98 

TRHDlC thru TRH18C 

TRHlC thru TRH19C 

TRFGUlC thru TRFGU6C 
TRFGMlC thru TRFGM6C 
TRFGLlC thru TRFGL6C 

TT-lBC, TT-SBC, TT-9BC 

TT-3BC 

TT-SBC 

TT-7BC 

TT-lOBC 

TT-lOBC 

TAIRING 



Pressures 

Pump discharge, psi 

Receiver Inlet, psi 

Air Cooler Outlet, psi 

Air Heater Outlet, psi 

Flow meter LW, psi 

Solar Fluxes 

Receiver, Btu/hr-ft2 

RTAF Data (total incoming), Megawatts 

Displacements 

Receiver tubes, inches 

Receiver inlet (Vertical), inches 

Receiver Outlet (Vertical), inches 

Receiver inlet (Lateral), inches 

Receiver outlet (Lateral), inches 

Computed Temperatures 

Receiver front side temperatures 

PT-lC 

PT-2C 

PT-3C 

PT-4C 

FMC 

QRFGLlC thru QRFGL6C 
QRFGMlC thru QRFGM6C 
QRFGUlC thru QRFGU6C 

LVDTlC thru LVDT4C 

LVDTVlC 

LVDTV2C 

LVDTLlC 

LVDTL2C 

18 temperatures based on values from ... TRFGUlC thru TRFGU6C 
TRFGMlC thru TRFGM6C 
TRFGLlC thru TRFGL6C 

Computed air flow rate, lbm/hr (from air cooler algorithm) 

Wind Speed and Wind Direction, (mph) 

Insolation, watts/meter2 
Date and Time 

4. Plots (Time scale is 30 min. total) 

Receiver Inlet Temp. vs Time TT-3BC 

Receiver Outlet Temp. vs Time TT-SBC 

Air Cooler Outlet Temp. vs Time TT-7BC 

Salt flow rate vs time FMC 

Tube temps. vs time TRFGMlC thru 

Tube fluxes vs time QRFGMlC thru 

99 

TRFGM6C 

QRFGM6C 



5. Plots (time scale is for entire test day) 

Insolation, watts/meter2 

Ambient temperature, °F 

Wind Speed, MPH 

Wind Direction 

6. Comparative Data at given time 

RTAF fluxes, Btu/hr-ft2 

Receiver flux gages, Btu/hr-ft2 (flux map) 

(QRFGL1C/QRFGL6C, QRFGM1C/QRFGM6C, QRTFU1C/QRFGU6C) 

7. Digital data in Engineering Units .... time marked with delta time 
at approximately 2 minute increments. (Efficiency and Energy 
Balance Information) 

RTAF Data (total incoming), mega watts 

Total absorbed power, (qa), mega watts 

qa (Mass rate of flow x Cp x delta tempR) 

= · I I o o 1 mega watt qa m lbm hr x 0.371 Btu lbm- F x delta tempR F x 3 _413xl06 Btu/hr 

qa = 1.087 m x delta tempR 

Power rejected by air cooler (q ), mega watts 
C 

qc = (mass rate of flow x Cp x delta tempc) 

delta temp = (TT-SBC) - (TT-7BC) 
C 

q = 1.087 m delta temp 
C C 

Heat Loss - lines and sump (qL), mega watts 

qL = (mass rate of flow x Cp x delta tempL) 

delta tempL = (TT-7BC) - (TT-3BC) 

qL = 1.087 m delta tempL 

Efficiency = qa 
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GENERAL NOTES 

1. All temperature measurements utilize thermocouples 

2. The thermocouples recorded on the CRTF multiplexer are ungrounded. 

3. All thermocouples are Type K (chromel-alumel) 

4. DC voltage source is 26 +2 VDC. 

5. "M.V. Direct" indicates thermocouple wire to the acquisition device. 

6. "M.V. reference oven" indicates utilization of CRTF reference oven. 

7. Blank spaces in system cable routing column are to be used by CRTF. 

8. The final letter of the identification code defines the data ac
quisition equipment where the given signal terminates. "C" stands 
for CRTF multiplexer, ,,D" stands for CRTF data logger, "L" stands 
for Martin Marietta multipoint recorders or Martin Marietta data 
logger, "X" stands for Martin Marietta console. 
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f---'1 ~i 

:;O'!ENCLA n:RE 

TRHDlC 

TRHD2C 

TRHD3C 

TRHD4C 

TRHD5C 

TRHD6C 

TRHD7C 

TRHD8C 

TRHD9C 

TRHDlOC 

TRHDllC 

TRHD12C 

TRHD13C 

TRHD14C 

TRHD15C 

TRHD16C 

TRHD17C 

TRHD18C 

LOCATIO~; =·:::::CRIPTION 

DIFFERENTIAL TEMPERA
TURES BETWEEN HEADERS 

,v 

S:G~AL RA.,GC: 

2.5 MV +100°F 

Jr 

ACQUISITIO'., 
:JISPLAY 

MULTIPLEXER 

.J/ 

AL~! 

SYSTEM CABLE ROUTING 

"."O\ffR I CONTROL 
:;:;;cno:-i BC•:•: ~.0.:.:.ERY ROm! 

TO BE I 
~~i~~~D FIEL1' rnsmuno 

i 
I 

1 

CO~SOLE 

NO 

, 

RD!A!<.~5 

THERMOCOUPLE WIRES (TYPE "K") 
ARE ROUTED TO JUNCTION BOX ON 
TOWER. CO!'l'ER : ,T FRO'! 
1o;{[K J BUX TO GAL:.c,:''., 



f--' 
0 
~ 

NOc!ENC::LATURE 

TlPl 

TZPl 

T3Pl 

T4Pl 

TSPl 

T6Pl 

T7Pl 

T8Pl 

T9Pl 

TlOPl 

TllPl 

Tl2Pl 

Tl3Pl 

Tl4Pl 

TlSPl 

Tl6Pl 

TlPZ 

T2P2 

T3P2 

14P2 

TSPZ 

T6P2 

T7P2 

T8P2 

T9P2 

TlOP2 

TllPZ 

Tl2P2 

Tl3P2 

Tl4P2 

Tl5P2 

Tl6P2 

LOCATION/DESCRIPTION SIGNAL RANGE 

DIFFERENTIAL 2.5 MV +lOO'F 
TUBE TDlPERATURES 

< 

,J '¥ 

SYSTEM CABLE ROUTING 

ACQUISITION/ TOWER CONTROL 
DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

CRTF DATA YES TO BE NO NO GROUNDED THERMOCOUPLES WELDED 

LOGGER LOCATED TO INLET HEADER OF RESPECTIVE 

DURING FIELD TUBES ON RESPECTIVE PASS. 
INSTALLATION \,IRES ROUTED TO JUNC1 ION BOX 

o:, TO\-:ER. COPPER \,IRE FROM 
10\,ER J BOX TO GALLERY. 

I 

\ I 
I t 

. 



f--' 
0 
<..n 

NO~rENCLATURE 

TlP3 

T2P3 

T3P3 

T4P3 

T5P3 

T6P3 

T7P3 

T8P3 

T9P3 

TlOP3 

TllP3 

Tl2P3 

Tl3P3 

Tl4P3 

Tl5P3 

Tl6P3 

TlP4 

T2P4 

T3P4 

T4P4 

T5P4 

T6P4 

T7P4 

T8P4 

T9P4 

TlOP4 

TllP4 

Tl2P4 

Tl3P4 

Tl4P4 

Tl5P4 

Tl6P4 

LOCATION/DESCRIPTION 

DIFFERENTIAL 
TUBE TE~!PERATURES 

j 

SIGNAL RAc'lGE 

2.5 MV I _:1:l0O°F 

l 

ACQUISITION/ 
DISPLAY 

CRTF DATA 
LOGGER 

,1, 

ALARM 

YES 

j 

SYSTEM CABLE ROUTING 

TOWER CONTROL 
JUNCTION BOXIGALLERYIROOM 

TO BE 
LOCATED 
DURING FIELD 
INSTALLATION 

NO 

CONSOLE !REMARKS 

NO 

ID' 

GROUNDED THERMOCOUPLES WELDED 
TO INLET HEADER OF RESPECTIVE 
TUBES ON RESPECTIVE PASS. 
\•:IRES ROUTED TO JUNCTION BOX 
OX TO\s'ER. COPPER \,IRE FROM 
TO,,ER J BOX TO GALLERY. 



f-' 
0 
0--

:,;o~!ENCLATURE 

TlPS 

T2P5 

'T3P5 

T4P5 

T5P5 

T6P5 

T7P5 

T8P5 

T9P5 

TlOP5 

TllPS 

Tl2P5 

Tl3P5 

Tl4P5 

Tl5P5 

Tl6P5 

TlP6 

T2P6 

T3P6 

T4P6 

T5P6 

T6P6 

T7P6 

T8P6 

T9P6 

TlOP6 

TllP6 

Tl2P6 

Tl3P6 

Tl4P6 

Tl5P6 

Tl6P6 

-

LOCATIOX J~SCRIPTION S:CGNAL R&'lGE 

DIFFERENTIAL 2.5 MV +100°F 
TUBE TEMPERATURES -

I 

: 

' 
i 

l 
i ' ,, 

1
SYSTEM CABLE ROUTING -

... 

ACQUISITIOX' TOWER CONTROL 

DISPLAY ALAfill cTXCTION BOX ~.>.'._LERY .Jm! co:-.soLE Rn!ARi-:S 

TO BE NO NO 
GROUNDED THE~lOCOUPLES WELDED' 

CRTF DATA LOGGER YES TO INLET HEADER OF RESPECTIVE 
LOCATED 
DURING FIELD TUBES ON RESPECTIVE PASS. 

INSTALLATION 
\s'IRES ROUTED TO JU'.,CTIOX BOX 
ON TOWER. COPPER \'1RE FROM 
TOh'ER J BOX TO GALLERY. 

I 

I 

,V 



f-0 
0 .._, 

I 
I 
: :;O~[ENCLATURE 

TlP7 

T2P7 

T3P7 

T4P7 

TSP7 

T6P7 

T7P7 

T8P7 

T9P7 

TlOP7 

TllP7 

Tl2P7 

Tl3P7 

Tl4P7 

Tl5P7 

Tl6P7 

TIPS 

T2P8 

T3P8 

T4P8 

T5P8 

T6P8 

T7P8 

T8P8 

T9P8 

TlOP8 

TllP8 

Tl2P8 

Tl3P8 

Tl4P8 

Tl5P8 

Tl6P8 

LOCATIO': :C:C:5CRIPTION 

DIFFERENTIAL 
TUBE T~!PERATURES 

I 

l 

s:GNAL IRA.'-GE 

ACQUISITION/ 
DISPLAY 

2.5 MV ~100°F ICRTF DATA LOGGER 

I, 
¥ 

SYSTEM CABLE ROUTING 

IO\,ER I I CONTROL 
AL~! 1:c:NCTION BOX G.0.::.I.ERY ROml icoNSOLE IRE:1ARKS 

OCATED 
YES [O BE 

URING FIELD 
INSTALLATION 

i 

l 

NO NO 

I, 

GROUNDED THERJ10COUPLES WELDED 
TO INLET HEADER OF RESPECTIVE 
TL:BES o:; RESPECTIVE PASS. 
\,'IRES ROL'TED TO JUNCTIO:'J BOX 
o:; To;-:c:R. COPPER \,'IRE FROM 
10·,,rn J BOX TO GALLERY. 



..... 
0 
00 

I SYSTEM CABLE ROUTING -

I ACQUISITIO'.\. TOWER CONTROL 
::O'!E:-lCLATURE LOC.UIO'.\ :::::oCRIPTION s:;:G'.\AL RA..,Gc: DISPLAY ALAR.cl Ji.::-;cnoN BOX '.'}.- LERY ROm! co:-;sOLE RDL-'.Ri(S 

I I TlP9 DIFFERENTIAL 2. 5 !1V +100°F CRTF DATA LOGGER YES trO BE NO NO GROUNDED THER!!OCOUPLES l<ELDED 
TUBE TE!IPERATURES - 1LOCATED TO 1 NLET HEADER OF RESPECTIVE 

T2P9 I !DURING FIELD TCCJ:S m,; RESPJ:CTIH PASS. 
T3P9 INSTALLATION \-:IRES ROUTED TO JUKCTIOX BOX 

O:, TO\-,ER. COPPER \,IRE FRO:! 
T4P9 TO\,ER J BOX TO GALLERY. 

TSP9 

T6P9 

, T7P9 

T8P9 

T9P9 

Tl0P9 

TllP9 

Tl2P9 

Tl3P9 

Tl4P9 

Tl5P9 

Tl6P9 

TlPlO 

T2Pl0 

T3Pl0 

T4Pl0 

TSPlO 

T6Pl0 

T7Pl0 

TSPlO 

T9Pl0 

TlOPlO 

TllPlO 

Tl2Pl0 

Tl3Pl0 

Tl4Pl0 

TlSPlO 1 
Tl6Pl0 ,v ,It ,,, r I 

r If 



f--' 
0 

"' 

I 

! 

I 

I 

i 

: 
: 

I 

:;O'!E';CLATURE 

TlPll 

T2Pll 

T3Pll 

T4Pll 

TSPll 

T6Pll 

T7Pll 

T8Pll 

T9Pll 

TlOPll 

TllPll 

Tl2Pll 

Tl3Pll 

Tl4Pll 

TlSPll 

Tl6Pll 

T1Pl2 

T2Pl2 

T3Pl2 

T4Pl2 

TSP12 

T6Pl2 

T7Pl2 

T8Pl2 

T9Pl2 

Tl0Pl2 

T11Pl2 

Tl2Pl2 

Tl3Pl2 

Tl4Pl2 

Tl5Pl2 

Tl6Pl2 

LOCATIO'; :C~:'CRIPTION S IG'; . .\L R.-\SGE 

DIFFERENTIAL 2.5 MV +100°F _, 

TUBE TEMPERATURES 

,- -

,v , 

' 

SYSTEM CABLE ROUTING -

ACQUI S ITIO'; 1 IOi,ER I CONTROL 

JISPLAY ALAl0: :c-;cno:-i Bo:, GALLERY ROm! CONSOLE RE'L-'.R;;_s 

CRTF DATA LOGGER YES TO BE NO NO GROUNDED THER}10COUPLES \-.'ELDED 

LOCATED TO rnLET HEADER OF RESPECTIVE 

DURING FIELD 'iT!lES ON RESPECTIVE PASS. 

INSTALLATION \-:IRES ROUTED TO JUNCTION BOX 

O'., TO\-:ER. COPPER \,IRE FRml 

TO'.,[R J BOX TO GALLERY. 

i 

I 

- - -

,I' ~ i ' 



f-' 
f-' 
0 

I 
I 
I 

I 

',O'!HCLATURE 

TlP13 

T2Pl3 

T3Pl3 

T4Pl3 

T5Pl3 

T6P13 

T7Pl3 

TSP13 

T9Pl3 

Tl0Pl3 

TllP13 

Tl2Pl3 

Tl3Pl3 

Tl4Pl3 

Tl5Pl3 

Tl6Pl3 

TlP14 

T2Pl4 

T3Pl4 

T4Pl4 

T5Pl4 

T6Pl4 

T7Pl4 

TSP14 

T9Pl4 

Tl0Pl4 

TllP14 

Tl2Pl4 

Tl3Pl4 

Tl4Pl4 

Tl5Pl4 

Tl6Pl4 

LOCATIO:-.'J~SCRIPTION s=c:-. . .u. RA.',GE 

DIFFERENTIAL 2.5 MV +100°F 
TUBE TDIPERATURES 

,;jJ ~ 

SYSTEM CABLC: RUUTlNG 

ACQUISITIO:-. TOWER CONTROL 
DISPLAY ALAR:'! cl:-.CTION BOX ~.,.:..LERY ROO}I co:-.soLE RE}IARKS 

CRTF DATA LOGGER YES TO BE NO NO GROUNDED TIIERl10COUPLES WELDED 

LOCATED TO INLET HEADCR OF RESPECTIVE 

DURING FIELD TUBES ON RESPECTIVE PASS. 

INSTALLATION WIRES ROUTED TO JUr,cno:; BOX 
ON TOWER. COPPER \,IRE FROM 
TO\,ER J BOX TO GALLERY. 

' 

----

. ' I ',' ' 
I 



e-' 
e-' 

e-' 

I 
i '.,O'.·'.E'.:'iCLATcRE 

I TlPlS 

T2Pl5 

T3Pl5 

T4Pl5 

TSPlS 

T6Pl5 
I 

I T7Pl5 
I 

/ T8Pl5 

T9Pl5 

T10Pl5 

Tl1Pl5 

Tl2Pl5 

Tl3Pl5 

Tl4Pl5 

T15Pl5 

T16Pl5 

TlP16 

T2Pl6 

T3Pl6 

T4Pl6 

T5Pl6 

T6Pl6 

T7Pl6 

T8Pl6 

T9Pl6 

TlOP16 

Tl1Pl6 

Tl2Pl6 

Tl3Pl6 

Tl4Pl6 

Tl5Pl6 

Tl6Pl6 

LOCATIC'.; ::::scUPTION s=c~ . .u 

111-

DIFFERENTIAL 2.5 MV 

TUBE TENPERATURES I 

i 

i 

' 
"I 

' SYSTEM CABLE ROUTING 

ACQUISITIO'.s' -::o:,ER I CONTROL 

RASG:: ::JISPL..\.Y ALAK! ..::::sen ml BO:•:' ~.,.:..:.ERY ROO}! CC'.s501.E RE}!ARKS 

+100°F CRTF DATA LOGGER YES rro BE NO NO G':l.OUXDED THERMOCOUPLES 1,ELDED 

I 
!LOCATED TO I!:LET HEADER OF RESPECTIVE 

t>URING FIELD ICEI:S O'.'i RESPECTIVE PASS. 

INSTALLATION l-.-IR.ES ROuTED TO JU:,cno:, BOX 
o:; Tc·,;cR. COPPER 1•:IRE fRO}l 
rn;;rn. J BOX TO GALLERY. 

I 
I 

I 

l 
I 
! 

I' ' ' ,1, 

i 
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>--' 
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I 
I 

i ';O~IE:iCLATURE 

I TlP17 

T2Pl7 

T3Pl7 

T4Pl7 

TSP17 

T6Pl7 

T7Pl7 

T8Pl7 

T9Pl7 

Tl0Pl7 

T11Pl7 

Tl2Pl7 

Tl3Pl7 

Tl4Pl7 

Tl5Pl7 

Tl6Pl7 

TlP18 

T2Pl8 

T3Pl8 

T4Pl8 
i 

TSP18 

T6Pl8 

I 
T7Pl8 

T8Pl8 

T9Pl8 

Tl0Pl8 

Tl1Pl8 

Tl2Pl8 

Tl3Pl8 

Tl4Pl8 

Tl5Pl8 

Tl6Pl8 :1 

ACQUISITIOX 
LOCATIO'; =::scRIPTION s::_c:xAL RAXGC: JISPLAY 

DIFFERENTIAL 2.5 MV ±_100°F CRTF DATA LOGGER 

IUBE TD!PERATURES 

I 

i 

i 

I 
I 
I 

1 
,]/ 

' . 

i 

SYSTEM CABLE ROUTING 

-ro;,"£R I CONTROL 

AL~' :;:xcTim/ BOX I :;_!_::_LERY ROD:'! CCXSOLE RE:L\Ri-:S 

YES TO BE NO NO GROUNDED THERMOCOUPLES h'ELDED 
LOCATED TO INLET HEADER OF RESPECTIVE 
DURING FIELD TUBES O;i RESPECTIVE PASS. 
INSTALLATION \,IRES ROUTED TO JUXCTIOX BOX 

o:, ro:•:ER. COPPER \,IRE FRm! 
TOh'ER J BOX TO GALLERY. 

i 
I 

I 
: 

i 
! 

I -- - -

I 
I 

: 
i 

I 1 1 . 1~ 

I 

I 



r 
r 
w 

NOHENCLATURE 

TRHlC 

TRH2C 

TRH3C 

TRH4C 

TRHSC 

TRH6C 

TRH7C 

TRH8C 

TRH9C 

TRHlOC 

TRHllC 

TRH12C 

TRH13C 

TRH14C 

TRHlSC 

TRH16C 

TRH17C 

TRH18C 

TRH19C 

LOCATION/DESCRIPTION 

RECEIVER HEADER 

,/ 

' 

SIGNAL RANGE 

MV O-15OO°F 
REFERENCE 
OVEN 

I 

I 
' 1 

SYSTEM CABLE ROUTING 

ACQUISITION/ TOWER CONTROL 

DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

MULTIPLEXER TO BE NO UNGROUNDED THERMOCOUPLES 
LOCATED WELDED ON HEADERS. 
DURING FIELD 
INSTALLATION 

1 
I 

• 



f---' 
f---' ,,_ 

NO}!ENCLATURE 

TRHlL 

TRH2L 

TRH3L 

TRH4L 

TRH5L 

TRH6L 

TRH7L 

TRHSL 

TRH9L 

TRHlOL 

TRHllL 

TRH12L 

TRH13L 

TRH14L 

TRH15L 

TRH16L 

TRH17L 

TRH18L 

TRH19L 

LOCATION/DESCRIPTION 

RECEIVER HEADER 

1 
! 

" 

SIGNAL !RANGE 
ACQUISITION/ 
DISPLAY 

rrRECT 
0-1500°FICRTF DATA LOGGER 

I 

1 ,~ l 

SYSTEM CABLE ROUTING 

TOWER I I CONTROL 
ALARM !JUNCTION BOX GALLERY ROOM lcoNSOLE !REMARKS 

TO BE 
LOCATED 
DURING FIELD 
INSTALLATION 

NO 

1 

THERMOCOUPLES WELDED TO 
HEADERS (GROUNDED) . 

• 

1 



r' 
r' 
V, ; 

NO}!ENCLATURE 

TRFGUlC 

TRFGU2C 

TRFGU3C 

TRFGU4C 

TRFGUSC 

TRFGU6C 

TRFGMlC 

TRFGMZC 

TRFGM3C 

TRFGM4C 

TRFGMSC 

TRFGM6C 

TRFGLlC 

TRF.GL2C 

TRFGL3C 

TRFGL4C 

TRFGLSC 

TRFGL6C 

LOCATION/DESCRIPTION SIGNAL 

RECEIVER FLUX GAUGE kv 
UPPER REFERENCE 

j 
OVEN 

RECEIVER FLUX GAUGE 
MIDDLE 

J 

RECEIVER FLUX GAUGE 
LOWER 

J 

SYSTEM CABLE ROUTING 

ACQUISITION/ TOWER CONTROL 

RANGE DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

o-1soo•F MULTIPLEXER TO BE NO UNGROUNDED THERMOCOUPLES 

LOCATED WELDED ON TUBES CLOSE TO 

DURING FIELD FLUX GAGES. BACKSIDE 

INSTALLATION 

' 



f--' 
f--' 
0-, 

NO~IENCLA TURE 

TRSSMlL 

TRSSM2L 

TRSSM3L 

TRSSM4L 

TRSSMSL 

TRSSM6L 

TT-lBC 

TT-SBC 

TT-9BC 

TT-2BX 

TT-3BC 

TT-4BX 

TT-SBC 
(PARALLEL WITH 
TT-4A) 

TT-6BX 

TT-7AC * 
TT-7BC * 

TT-lOBC 

* TT-7AC & 
TT-7BC ARE 

LOCATION/DESCRIPTION 

RECEIVER SUNNY SIDE 

I 
SUMP 

SUMP 

SUMP 

RECEIVER INLET 

RECEIVER INLET 

RECEIVER OUTLET 

RECEIVER OUTLET 

AIR COOLER OUTLET 

AIR COOLER OUTLET 

AIR COOLER OUTLET 

AIR HEATER OUTLET 

IN PARALLEL 

SIGNAL 

MV, 
DIRECT 

j 
MV, 
RE FERENC I 
OVEN~ 

MV, 
DIRECT 

MV, 
REFERENCI 
OVEN 

MV, 
DIRECT 

MV, 
REFERENCI 
OVEN 

MV, 
DIRECT 
MV, 
DIRECT 

MV, 
DIRECT 

MV, 
DIRECT 

SYSTEM CABLE ROUTING 

ACQUISITION/ TOWER CONTROL 
RANGE DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

O-18OO°F MMC DATA LOGGER TO BE NO THERMOCOUPLES WELDED TO 
LOCATED FRONT ON TUBES. 
DURING FIELD 
INSTALLATION 

j I ' 
' 

O-8OO°F MULTIPLEXER NO NO LOWER AREA OF SUMP 

{ t 
NO MIDDLE AREA OF SUMP 

NO UPPER AREA OF SUMP 

O-12OO°F CONSOLE RECORDEI YES 

O-1OOO°F MULTIPLEXER NO 

O-12OO°F CONSOLE RECORDEF YES 

O-15OO°F MULTIPLEXER NO 

O-12OO°F CONSOLE RECORDER YES 

O-1OOO°F MULTIPLEXER NO 

O-1OOO°F MULTIPLEXER NO 

O-1OOO°F MULTIPLEXER I NO 



NOMENCLATURE 
--

TAIRINC 

I 
i 
I 

TPUMPBL 

TLCELLL 

TlETlL 

T2ET1L 

TlET2L 

T2ET2L 

TlET3L 

T2ET3L 

TlET4L 

T2ET4L 

~I 
TlET5L 

T2ET5L 

T3ET5L 

T5ET5L 

TlET6L 

T2ET6L 

T3ET6L 

TlETlL 

T2ET7L 

T3ET7L 

TlETSL 

T2ET8L 

T3ET8L 

TlET9L 

T2ET9L 

LOCATION/DESCRIPTION 

AIR COOLER INLET 

PUMP BEARING 

LOAD CELL 

TRACE HEATING SUMP 

TRACE HEATING AIR 
COOLER 

SIGNAL !RANGE 
ACQUISITION/ 
DISPLAY 

MV I 0-200°F !MULTIPLEXER 
REFERENCI 
OVEN 

MV, 
DIRECT 

MV, 
DIRECT 

MV 
DIRECT 

0-250°F IMMC DATA LOGGER 

0-250°FIMMC DATA LOGGER 

0-1000°FIMMC DATA LOGGER 

MMC MULTIPOINT 

SYSTEM CABLE ROUTING 

TOWER I I CONTROL 
ALARM !JUNCTION BOX GALLERY ROOM lcoNSOLE (REMARKS 

NO 

NO 

NO 

TO BE 
LOCATED 
DUR7:NG FIELD 
INS'.:ALLATION 

~ 

NO AIR TEMPERATURE 

NO 

NO TAPE ON 

NO Weld-on thermocouples 



,..., ,..., 
0, 

NO)IE\CL,\TURE 
-----

TlETlOL 

T2ET10L 

T3ET1OL 

TlETllL 

T2ET11L 

T3ET11L 

TlET12L 

T2ET12L 

T3ET12L 

T4ET12L 

TSET12L 

T6ET12L 

T7ET12L 

TlET13L 

T2ET13L 

T3ET13L 

T4ET13L 

TSET13L 

T6ET13L 

T7ET13L 

TlET14L 

T2ET14L 

T3ET14L 

T4ET14L 

TSET14L 

T6ET14L 

T7ET14L 

T8ET14L 

LOCATION/DESCRIPTION SIGNAL RANG;:: 
---~--

TRACE HEATING AIR MV, O-1OOO°F 
COOLER DIRECT 

'. 

'. 

I 

J , 

I 
I 

---~---------- --··----- ---------- --------

SYSTEl! CABLE ROUTING 

ACQUISITION/ TOWER CONTROL 
DISPLAY ,\L\fill JUNCTION BOX G.\LLERY R00?-1 co:-;so11: RE}L-\Ri--'.S 

-------~ - ----- --·-- ----·----- --·-·----·------ ------

MMC MULTIPOINT TO BE NO WELD-ON THERMOCOUPLES 
LOCATED 
DURING FIELD 
INSTALLATION 

---- ~-----·-



>--' 
>--' 
-D 

I 

i 

! 

NOME);CLATURE 
----~--------

TlETlSL 

T2ET15L 

T3ET15L 

T4ET15L 

TSETlSL 

T6ET15L 

T7ET15L 

TlET16L 

T2ET16L 

T3ET16L 

TlET17L 

TlETlBL 

TlET19L 

T2ET19L 

T3ET19L 

TlET20L 

T2ET20L 

T3ET20L 

T4ET20L 

TSET20L 

T6ET20L 

TlET21L 

T2ET21L 

T3ET21L 

T4ET21L 

TSET21L 

T6ET21L 

T7ET21L 

T8ET21L 

TlET22L 

T2ET22L 

T3ET22L 

LOCATION/DESCRIPTION SIG);AL 

TRACE HEATING PIPING MV, 
DIRECT 

' 

~ 

--· ----------- ---------------·---- ------ -------------·-

SYSTE)I CABLE ROUTI:--:G 

/\CQUTSITIO:-S/ TOWER CONTROL 

RA):GE DISPLAY a\L.\R~I JUNCTION BOX GALLER\ ' ROO,'I COliSOLE RE.'·t\RKS 
- .. ~~- --·- -·--·------ ---------------- ---------- -------

0-1000°F ~C MULTIPOINT TO BE NO WELD-ON THERMOCOUPLES 
LOCATED 
DURING FIELD 
INSTALLATION 

I 



-

--- --··-· ------- --- ---- -- ---- ---------- -------- ------ ---~-- ------------------ --- -----------

SYSTEI! CABLE ROUTING 

i\CQUJ '1T1O'.\/ TOWER CONTROL 
NOME'.\CLATURE LOCATION/DESCRIPTION SIGNAL RA'.\G:c DlSPL.\Y i\LA~I JUNCTION BOX GALLERY R00:1 CONSOLE RE'L\RKS 

-- - -- -- - --
----- ------- -·· ---------- -------- -----·-··-

TlET23L TRACE HEAT PIPING MV, O-1OOO°F MMC MULTIPOINT TO BE NO WELD-ON THERMOCOUPLES 

T2ET23L 
DIRECT LOCATED 

DURING FIELD 
T3ET23L INSTALLATION 

T4ET23L 

T5ET23L 

T6ET23L 

T7ET23L 

T8ET23L 

T9ET23L 

TlET24L 

T2ET24L 

T3ET24L 

T4ET24L / 

T5ET24L 

T6ET24L 

T7ET24L 

T8ET24L 
' 

;::;1 T9ET24L I, 
0 

TlOET24L 

I 

' 



,... 
N ,... 

I 

' 
I 

' 

Nm:c::-:cUTURE 
--

TlACL 

T2ACL 

T3ACL 

T4ACL 

TSACL 

T6ACL 

T7ACL 

T8ACL 

T9ACL 

TlOACL 

TllACL 

Tl2ACL 

Tl3ACL 

Tl4ACL 

TlSACL 

Tl6ACL 

Tl7ACL 

Tl8ACL 

Tl9ACL 

T20ACL 

LOCATION/DESCRIPTION SIGNAL 

AIR COOLER MV, 
DIRECT 

l 

! 
I 

,: 

i 

i 
I 
I 

i 

i 
I 

--·------- ----------~ 

SYSTE,! CABLE ROUTI);G 

ACQUISITIO);/ TOWER CONTROL 

RANGE DISPLAY ALAR~\ JUNCTION BOX GALLERY ROO,l CONSOLE RE:L\RK" 
·---- ---- ---- --

0-1000°F MMC DATA LOGGER TO BE NO WELD-ON THERMOCOUPLES 

LOCATED 
DURING FIELD 
INSTALLATION 

I 

I 

,1, 

' 



>--" 
N 
N 

I 

I 

;l;O'lE:\CL,\ TURE 

TRBUlL 

TRBU2L 

TRBU3L 

TRBU4L 

TRBUSL 

TRBU6L 

TRBMlL 

TRBM2L 

TRBM3L 

TRBM4L 

TRBMSL 

TRBM6L 

TRBLlL 

TRBL2L 

TRBL3L 

TRBL4L 

TRBLSL 

TRBL6L 

TJBlL 

TJB2L 

TJB3L 

TJB4L 

TJBSL 

TJB6L 

I 
! 

LOC,\TION /DESCRIPTIO;I; SIGNAL 

RECEIVER BACK UPPER MV, 
DIRECT 

! 

i RECEIVER BACK MIDDLE 

I I 

RECEIVER BACK LOWER 

I 
j 

i T/C JUNCTION BOXES 

I 

l i 
I 
: 
I 
1 

1 

! 

! 

----- ----~ -------- -

SYSTE'.l CABLE ROUTI;l;G 

ACQUISIT10;1;/ TOWER CQ)ITROL 

JL\:C:S:C DISPLAY AL,\R'-i JU~:c1w:, JlOX GALLERY ROO:i CONSOLE R::=~;..;R~::: 
-~ 

0-200°F MMC DATA LOGGER TO BE NO WELD ON THERMOCOUPLES 

LOCATED 
DURING FIELD 
INSTALLATION 

1 

I 
I 

I 

~ 

0-150°F 
THERMOCOUPLES INSIDE BOXES 
(OPEN JUNCTION) 

l ' 
u 

I 



-- ------ --- ----- -- . ---- - - -----··-------- ----- - ------ --------
--· 

SYSTeI CABLE ROUTING 

ACQUI SIT IOX / TOh'ER CONTROL 

NOr!EXCL\ TURE LOCATION/DESCRIPTION SlGN,\L RANGE DISPLAY AL\R)1 JUNCTION BOX GALLERY ROO:i CONSOLE E:~:,,;c;, 
--------- --------- ------ -

-

TRClIL RECEIVER CAVITY MV, 0-1000°F MMC DATA LOGGER TO BE NO 

INTERIOR DIRECT LOCATED 
TRC2IL DURING FIELD 

TRC3IL 
INSTALLATION i 

TRC4IL 
I 

TRCSIL 

TRC6IL 

TRC7IL 

TRC81L 

TRC9IL 

TRClOIL 

TRCllIL 

TRC12IL 

TRC13IL 

TRC14IL 

TRClSIL 

TRC16IL 

~1 
TRC17IL 

TRC18IL w 

TRC19IL 

TRC20IL 

TRC21IL 

TRC221L 

TRC23IL ' 
r 

TRC24IL 

I 
i 



---

I ,o,rnurn,c 

---------·- - - - ------- ------ -- --- -------------·-- ---

I SYSTE/1 CABLE ROUTJ ;;c 

ACQUI SIT I tJX/ TO\\'ER Cll:-.TROL 
LOCATION/DESCRIPTION SIGNAL RA\G':: DlSPL\Y .\L\R'I Ju:,,;cn nx Box G.\LLERY ROO;'l COXSOLE ?.~~~.\::c,::; 

---------l--------- - ·-- ·--- ---- ------ --------- ------ -- - --·-------- -- ---·-

I 
! TRClEL RECEIVER CAVITY MV, 0-1000°F ~C DATA LOGGER TO BE NO 

TRC2EL 
EXTERIOR DIRECT LOCATED 

DURING FIELD 
TRC3EL INSTALLATION 
TRC4EL 

I TRCSEL 

I TRC6EL 
! TRC7EL 

TRC8EL 

TRC9EL 

TRClOEL 

TRCllEL 

TRC12EL 
I 

TRC13EL 

TRC14EL 

TRC15EL 

TRC16EL 

TRC17EL 

f-' TRC18EL 
N ,,_ 

TRC19EL 

TRC20EL 

TRC21EL 

TRC22EL 
,It TRC23EL ~ 

1 

TRC24EL 



~ ·- - -- - - -- - - - """' cm, ,;;;;;, - - ---, -· - --- -

ACOUISITIO'.\/ TOtvER Cll.'ITIWJ 

~°''::::::" ::,::~::::::"'°' : •::A:. 
5 
:' :: :,~::::,m -- ""'~ ::~:"'" '"' , " ' ' '" -'""'' ---~~"°' ' -::::,: "" wns S,rn,~- - -

MV 250,000 23-2 
BTlVHR-FT' 

23-3 

QRFGL2C FLUX GAGE LOWER MULTIPLEXER 23-4 . NO TWISTED PAIR WITH SHIELD 

23-5 I 

23-6 

QRFGL3C FLUX GAGE LOWER MULTIPLEXER 23-7 NO TWISTED PAIR WITH SHIELD 

23-8 
I 

23-9 I 
QRFGL4C FLUX GAGE LOWER MULTIPLEXER 23-10 NO TWISTED PAIR WITH SHIELD 

23-11 

23-12 

QRFGL5C FLUX GAGE LOWER MULTIPLEXER 23-13 NO TWISTED PAIR WITH SHIELD 

23-14 

23-15 

\::; QRFGL6C FLUX GAGE LOWER MULTIPLEXER 23-16 NO TWISTED PAIR WITH SHIELD 

v, 23-17 

23-18 

QRFGMlC FLUX GAGE MIDDLE MULTIPLEXER 23-19 NO TWISTED PAIR WITH SHIELD 

23-20 

24-1 

QRFGM2C FLUX GAGE MIDDLE MULTIPLEXER 24-2 NO TWISTED PAIR WITH SHIELD 

24-3 

24-4 

' QRFGM3C FLUX GAGE MIDDLE MULTIPLEXER 24-5 NO TWISTED PAIR WITH SHIELD 

24-6 

24-7 

I 

' 
---



I 
---------

SYSTE,1 C,\BLE RclUTiC:G ! 
' [ .\CQUlSITl,':., TQ'.{[R Cll:.TRllL 

1--',CJ~':::_:_:_::_ I 'iURE LOCATIO;,i/DESCR IPTIO;,i S IG;,,;.\L RA~G~ DlSPL\Y ALIR.'1 Jt.:C:CTill); llOX C.\LLER\ . :1lX)~1 CL~:;sor.E I ~~~;. .. 1:;:1.~3 
---- --~-- __ " _____ 

I 
QRFGM4C FLUX GAGE MIDDLE 0 to 7.5 0 to MULTIPLEXER 24-8 NO TWISTED PAIR WITH SHIELD 

MV 250,000 24-9 

I 
IBT\¥HR-FT2 

24-10 
\ 

QRFGMSC FLUX GAGE MIDDLE MULTIPLEXER 24-11 !No TWISTED PAIR WITH SHIELD 
! 

I 24-12 

24-13 i 

i QRFGM6C FLUX GAGE MIDDLE MULTIPLEXER 24-14 NO TWISTED PAIR WITH SHIELD 

24-15 I 
24-16 : 

' QRFGUlC FLUX GAGE UPPER MULTIPLEXER 24-17 NO TWISTED PAIR WITH SHIELD 

24-18 

24-19 

QRFGU2C FLUX GAGE UPPER MULTIPLEXER 24-20 NO TWISTED PAIR WITH SHIELD 

25-1 

25-2 
i 

~ QRFGU3C FLUX GAGE UPPER MULTPLEXER i 25-3 NO TWISTED PAIR WITH SHIELD 
i 
25-4 

: 25-5 

QRFGU4C FLUX GAGE UPPER MULTIPLEXER ', 25-6 NO TWISTED PAIR WITH SHIELD 

'25-7 

: 25-8 

QRFGU5C FLUX GAGE UPPER MULTIPLEXER 25-9 NO TWISTED PAIR WITH SHIELD 

' 
25-10 

' ' 
I , .. 25-11 

QRFGU6C FLUX GAGE UPPER MULTIPLEXER 25-12 NO TWISTED PAIR WITH SHIELD 

25-13 

25-14 
' 

I 
I 

! 
i -



,- SYSIE;l CABLE ROUIL'\r. ! 
I 

! NO'"'\,'T ,\Tl.:RE 

ACqUb!Tll'\ TOh'ER i'('STR.OL 

I • ·'~· '··"· , LOC,\TION/DESCRIPIIO\ SLG~.-\L RA,;G;: DlSPL\Y .\L.\R.'1 Ju\CTION JlOX C.\Ll.l:RY I~ C'l )'.,f Cll'.SUU: R:C:>L\ilKS 
--------- --------------- ---·----- - - ---- ---- --~----· -----------

1-----
I INo 

LVDTlC DISPLACEMENT TRANSDUCER 24 VDC ±2 .O INCE MULTIPLEXER 31-15 3.5 VOLTS/INCH 
31-16 I 
31-17 i 

: 31-18 I 

31-19 ! 

LVDT2C DISPLACEMENT TRANSDUCER 24 VDC ±2,0 INCI MULTIPLEXER 32-1 :NO 3 .5 VOLTS/INCH 
32-2 

132-3 
32-4 

: '32-5 
I i 

LVDT3C DISPLACEMENT TRANSDUCER 24 VDC +2.0INCH MULTIPLEXER ;32-6 :NO 3.5 VOLTS/INCH 
:32-7 

i 

i 
;32-8 

I 
132-9 

i 
132-10 

i 
' LVDT4C DISPLACEMENT TRANSDUCER 24 VDC +2.0 INCH MULTIPLEXER '32-11 NO 3. 5 VOLTS/INCH 

32-12 
32-13 
32-14 
32-15 

>-- LVDTVlC DISPLACEMENT TRANSDUCEF 24 VDC +2.0 INCH MULTIPLEXER 32-16 NO 3.5 VOLTS/INCH 

N 
- 32-17 

--.J '32-18 
32-19 

;32-20 ' I 
i ' 

LVDTV2C DISPLACEMENT TRANSDUCEF 24 VDC +2.0 INCH MULTIPLEXER 133-1 i NO 3.5 VOLTS/INCH 
:33-2 
:33-3 I 

(33-4 
133-5 

LVDTLlC DISPLACEMENT TRANSDUCE 24 VDC +2.0 INCH MULTIPLEXER 33-6 NO 3.5 VOLTS/INCH 
33-7 
33-8 

:33-9 
33-10 

LVDTL2C DISPLACEMENT TRANSDUCE 24 VDC +2.0 INCH MULTIPLEXER 33-11 NO 3.5 VOLTS/INCH 
33-12 
33-13 
33-14 
33-15 

! 
I : 



1---' 
N 

"' 

NOMENCLATURE 

TT-lA 

TT-2BX 

TT-3A 

TT-4A C 

(PARALLEL WITH 
TT-SB) 

TT-4BX 

TT-SA 

T'J_'-SA(MULT) 

TT-6A 

. 
TT-6A(COMP) 
- FAN PITCH -

LOCATION/DESCRIPTION 

SUMP 

RECEIVER INLET 

RECEIVER INLET 

RECEIVER OUTLET 

RECEIVER OUTLET 

RECEIVER OUTLET 

AIR COOLER OUTLET 

ACQUISITION/ 
SIGNAL RANGE DISPLAY 

MV 0-1000°F CONSOLE INDICATOR 
DIRECT 

MV 0-1200°F CONSOLE RECORDER 
DIRECT 

MV 0-1000°F CONSOLE INDICATOR 
DIRECT 

MV 0-1500°F 
REFERENC 
OVEN 

MV 0-1200°F CONSOLE RECORDER 
DIRECT 

MV 0-1200°F CONSOLE CONTROLLE~ 
DIRECT 

1-5 VDC 0-1200°F MULTIPLEXER 

MV 0-1200°F CONSOLE CONTROLLE 
DIRECT 

4-20rnA 0-1200°F CONSOLE CONTROLLEI 

SYSTEM CABLE ROUTING 
-

TOWER CONTROL 
ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

NO DIRECT TYPE K WIRE 
TO TC/I 
PIN4 + 
PIN3 -

NO DIRECT TYPE K WIRE 
TO DUAL 
CHANNEL 
RECORDEI 

NO DIRECT TYPE K WIRE 
TO TC/I 
PIN4 + 
PIN3 -

NO NO TYPE K WIRE 

NO DIRECT TYPE K WIRE 
TO DUAL 
CHANNEL : 
RECORDEE 

NO DIRECT TYPE K WIRE 
TO TC/I 
PIN4 + 
PIN3 -

NO NO NO 22-15 + MULTIPLEXER INPUT 
22-14 -

NO DIRECT TYPE K WIRE 
TO TC/I 
PIN4 + 
PIN3 -

NO NO NO 11-16 + COMPUTER OUTPUT 
11-15 -



>--" 
N 

"' 

NOMENCLATURE 

TT-lOA 

LOUVER 

LOUVER (MULT) 

LOUVER (COMP) 

IV-1 

IV-1 (MULT) 

IV-1 (COMP) 

DV-1 

DV-1 (MULT) 

DV-1 (COMP) 

DV-10 

DV-1'0 (MULT) 

DV-10 (COMP) 

LOCATION/DESCRIPTION SIGNAL 

AIR HEATER OUTLET MV 
DIRECT 

I/PON LOUVER 4-20 rnA 

1-5 VDC 

4-20 rnA 

I/PON VALVE 4-20 rnA 

1-5 VDC 

4-20 rnA 

I/PON VALVE 4-20 rnA 

1-5 VDC 

4-20 rnA 

I/PON VALVE 4-20 rnA 

1-5 VDC 

4-20 rnA 

ACQUISITION/ 
RANGE DISPLAY ALARM 

0-1000°F CONSOLE INDICATm 

0-100% CONSOLE CONTROLLlR 

0-100% MULTIPLEXER 

0-100% I/P 

0-100% CONSOLE CONTROLLE 

0-100% MULTIPLEXER 

0-100% I/P 

0-100% CONSOLE CONTROLLE 

0-100% MULTIPLEXER 

0-100% I/P 

0-100% CONSOLE CONTROLLE! 

0-100% MULTIPLEXER 

0-100% I/P 

SYSTEM CABLE ROUTING 

TOWER CONTROL 
JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

NO DIRECT TYPE K WIRE 
TO TC/I 
PIN4 + 
PIN3 -

14-1 + 11-1 + FROM CONSOLE TO TOWER 
14-2 - 11-2 -

NO NO NO 24-1 + MULTIPLEXER INPUT 
24-2 -

NO NO NO 11-4 + COMPUTER OUTPUT 
11-3 -

15-17 12-19 + FROM CONSOLE TO TOWER 
15-18 12-20 -

NO NO NO 23-18 + MULTIPLEXER INPUT 
23-17 -

NO NO NO 12-18 + COMPUTER OUTPUT 
12-17 -

15-7 12-7 + FROM CONSOLE TO TOWER 
15-8 12-8 -

NO NO NO 23-14 + MULTIPLEXER INPUT 
23-13 -

NO NO NO 12-10 + COMPUTER OUTPUT 
12-9 -

15-5 12-3 + FROM CONSOLE TO TOWER 
15-6 12-4 -

NO NO NO 23-12 + MULTIPLEXER INPUT 
23-11 -

NO NO NO 12-6 + COMPUTER OUTPUT 
12-5 -



f--" 
w 
0 

NOMENCLATURE 

FAN 1 

FAN 1 (MULT) 

FAN 2 

FAN 2 (MULT) 

FANS DIRECT 
(COMP) 

RHV-1 

RHV-1 (MULT) 

RVH-1 (COMP) 

FCV-1 

FCV-1 (MULT) 

FT-2 

FT-2 (COMP) 

. 
FCV - SETPOINT 

(COMP) 

LOCATION/DESCRIPTION SIGNAL 

I/PON PITCH MECHANISM 4-20 mA 

1-5 VDC 

I/PON PITCH MECHANISM 4-20 mA 

1-5 VDC 

1-5 VDC 

I/PON VALVE 4-20 mA 

1-5 VDC 

4-20 mA 

I/PON VALVE 4-20 mA 

1-5 VDC 

t:,P/I 4-20 mA 

4-20 mA 

4-20 mA 

--

ACQUISITION/ 
RANGE DISPLAY ALARM 

0-100% CONSOLE CONTROLLE! 

0-100% MULTIPLEXER 

0-100% CONSOLE CONTROILEF 

0-100% MULTIPLEXER 

0-100% CONSOLE CONTROLLEl 

0-100% CONSOLE CONTROLLEl 

0-100% MULTIPLEXER 

0-100% I/P 

0-100% ONSOLE CONTROLLER 

0-100% MULTIPLEXER 

0-100% 1,,,0NSOLE CONTROLLE! 

0-100% '-'ONSOLE CONTROLLEF 

0-100% k:;ONSOLE CONTROLLE! 

SYSTEM CABLE ROUTING 

TOWER CONTROL 
JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

14-11 + 11-11 + FROM CONSOLE TO TOWER 
14-12 - 11-12 -

NO NO NO 23-5 + MULTIPLEXER INPUT 
23-6 -

14-13 + 11-13 + FROM CONSOLE TO TOWER 
14-14 - 11-14 -

NO NO NO 23-7 + MULTIPLEXER INPUT 
23-8 -

NO NO NO 23-9 - COMPUTER OUTPUT 
23-10 + 

16-14 + 13-10 + FROM CONSOLE TO TOWER 
16-15 - 13-11 -

NO NO NO 22-19 + MULTIPLEXER INPUT 
22-18 -

NO NO NO 13-12 - COMPUTER OUTPUT 
13-13 + : 

16-16 + 13-14 + FROM CONSOLE TO TOWER 
16-17 - 13-15 -

NO NO NO 22-16 - MULTIPLEXER INPUT 
22-17 + 

16-18 + 13-16 + FROM TOWER TO CONSOLE 
16-19 - 13-17 -

NO NO NO 13-20 + COMPUTER OUTPUT 
13-19 -

NO NO NO 22-12 - COMPUTER OUTPUT 
22-13 + 



r' 
w 
r' 

NOMENCLATURE 

FCV POSITION 

FCV POS (MULT) 

PT-1 

PT-1 (MULT) 

PT-2 

PT-2 (MULT) 

PT-3 

PT-3 (MULT) 

PT-4 

PT-4 (MULT) 

. 

LOCATION/DESCRIPTION SIGNAL 

P/I ON FCV 4-20 mA 

1-5 VDC 

P/I AT PUMP OUTLET 4-20 mA 

1-5 VDC 

P/I AT RECEIVER INLET 4-20 mA 

1-5 VDC 

P/I AT AIR COOLER 4-20 mA 
OUTLET 

1-5 VDC 

P/I AT AIR HEATER 4-20 mA 

1-5 VDC 

-
ACQUISITION/ 

RANGE DISPLAY ALARM 

0-100% CONSOLE INDICATOI 

0-100% MULTIPLEXER 

0-200 PS: CONSOLE INDICATOI 

0-200 PS: MULTIPLEXER 

0-200 PS' CONSOLE INDICATm 

0-200 PSJ MULTIPLEXER 

0-200 PSJ CONSOLE INDICATOF 

0-200 PSI MULTIPLEXER 

0-300 PSI CONSOLE DIGITAL 
DISPLAY 

0-300 PSI MULTIPLEXER 

SYSTEM CABLE ROUTING 

TOWER CONTROL 
JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

16-12 TBD 13-8 TBD FROM TOWER TO CONSOLE 

16-13 13-9 

NO NO NO TBD MULTIPLEXER INPUT 

16-6 - 13-4 - FROM TOWER TO CONSOLE 

16-7 + 13-5 + 
16-8 SH 13-6 SH 

NO NO NO 23-1 - MULTIPLEXER INPUT 
23-2 + 

15-14 - 12-14 - FROM TOWER TO CONSOLE 

15-15 + 12-15 + 
15-16 SH 12-16 SH 

NO NO NO 23-15 - MULTIPLEXER INPUT 
23-16 + 

14-8 - 11-8 - FROM TOWER TO CONSOLE 

14-9 + 11-9 + 
14-10 SH 11-10 SH 

NO NO NO 23-19 - MULTIPLEXER INPUT 
23-20 + 

17-6 - 14-4 - FROM TOWER TO CONSOLE 

17-7 + 14-5 + 
17-8 SH 14-6 SH 

NO NO NO 23-3 - MULTIPLEXER INPUT 
23-4 + 
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NOMENCLATURE 

DV-1 MNO 

DV-1 MNC 

DV-2 MNO 

DV-2 MNC 

DV-3 MNO 

DV-3 MNC 

DV-4 MNO 

DV-4 MNC 

DV-5 MNO 

. 
DV-5 MNC 

DV-6 MNO 

DV-6 MNC 

DV-7 MNO 

LOCATION/DESCRIPTION SIGNAL RANGE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

SYSTEM CABLE ROUTING --

ACQUISITION/ TOWER CONTROL 
DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

MULTIPLEXER 25-15 NO VALVE CONTACT CLOSURE 
25-16 

MULTIPLEXER 25-17 NO VALVE CONTACT CLOSURE 
25-18 

MULTIPLEXER 25-19 NO VALVE CONTACT CLOSURE 
25-20 

MULTIPLEXER 26-1 NO VALVE CONTACT CLOSURE 
26-2 

MULTIPLEXER 26-3 NO VALVE CONTACT CLOSURE 
26-4 

MULTIPLEXER 26-5 NO VALVE CONTACT CLOSURE 
26-6 

: 

MULTIPLEXER 26-7 NO VALVE CONTACT CLOSURE 
26-8 

MULTIPLEXER 26-9 NO VALVE CONTACT CLOSURE 
26-10 

MULTIPLEXER 26-11 NO VALVE CONTACT CLOSURE 
26-12 

MULTIPLEXER 26-13 NO VALVE CONTACT CLOSURE 
26-14 

MULTIPLEXER 26-15 NO VALVE CONTACT CLOSURE 
26-16 

MULTIPLEXER 26-17 NO VALVE CONTACT CLOSURE 
26-18 

MULTIPLEXER 26-19 NO VALVE CONTACT CLOSURE 
26-20 
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NOMENCLATURE 

DV-7 MNC 

DV-8 MNO 

DV-8 MNC 

DV-9 MNO 

DV-9 MNC 

DV-10 MNO 

DV-10 MNC 

CV-1 MNO 

CV-1 MNC 

IV-1 MNO 

IV-1 MNC 

ROV-1 MNO 

ROV-1 MNC 

LOCATION/DESCRIPTION SIGNAL RANGE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

SYSTEM CABLE ROUTING --
ACQUISITION/ TOWER CONTROL 

DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

MULTIPLEXER 27-1 NO VALVE CONTACT CLOSURE 

27-2 

MULTIPLEXER 27-3 NO VALVE CONTACT CLOSURE 

27-4 

MULTIPLEXER 27-5 NO VALVE CONTACT CLOSURE 

27-6 

MULTPLEXER 27-7 NO VALVE CONTACT CLOSURE 

27-8 

MULTIPLEXER 27-9 NO VALVE CONTACT CLOSURE 

27-10 

MULTIPLEXER 27-11 NO VALVE CONTACT CLOSURE 

27-12 
: 

MULTIPLEXER 27-13 NO VALVE CONTACT CLOSURE 

27-14 

MULTIPLEXER 27-15 NO VALVE CONTACT CLOSURE 

27-16 

MULTIPLEXER 27-17 NO VALVE CONTACT CLOSURE 

27-18 

MULTIPLEXER 27-19 NO VALVE CONTACT CLOSURE 

27-20 

MULTIPLEXER 28-1 NO VALVE CONTACT CLOSURE 

28-2 

MULTIPLEXER 28-3 NO VALVE CONTACT CLOSURE 

28-4 

MULTIPLEXER 28-5 NO VALVE CONTACT CLOSURE 

28-6 
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NOMENCLATURE -
RHV-1 (MNO) 

RHV-1 (MNC) 

PR-1 (MNO) 

PR-1 (MNC) 

CPV-1 (MNO) 

CPV-1 (MNC) 

INSULATION (MNO 

INSULATION (MNC 

SPARE (MNO) 

. 
SPARE (MNC) 

PV-1 (MNO) 

PV-1 (MNC) 

PV-2 (MNO) 

LOCATION/DESCRIPTION SIGNAL RANGE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

SYSTEM CABLE ROUTING -
ACQUISITION/ TOWER CONTROL 
DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

MULTIPLEXER 28-7 !No VALVE CONTACT CLOSURE 
28-8 

MULTIPLEXER 28-9 NO VALVE CONTACT CLOSURE 
28-10 

MULTIPLEXER 28-11 NO VALVE CONTACT CLOSURE 
28-12 

MULTIPLEXER 28-13 NO VALVE CONTACT CLOSURE 
28-14 

MULTIPLEXER 28-15 NO VALVE CONTACT CLOSURE 
28-16 

MULTIPLEXER 28-17 NO VALVE CONTACT CLOSURE 
28-18 

: 

MULTIPLEXER 28-19 NO VALVE CONTACT CLOSURE 
28-20 

MULTIPLEXER 29-1 NO VALVE CONTACT CLOSURE 
29-2 

MULTIPLEXER 29-3 NO VALVE CONTACT CLOSURE 
29-4 

MULTIPLEXER 29-5 NO VALVE CONTACT CLOSURE 
29-6 

MULTIPLEXER 29-7 NO VALVE CONTACT CLOSURE 
29-8 

MULTIPLEXER 29-9 NO VALVE CONTACT CLOSURE 
29-10 

MULTIPLEXER 29-11 NO VALVE CONTACT CLOSURE 
29-12 
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NOMENCLATURE 

PV-2 (MNC) 

PV-3 {MNO) 

PV-3 (MNC) 

PV-4 (MNO) 

PV-4 (MNC) 

PV-5 (MNO) 

PV-5 (MNC) 

PV-6 (MNO) 

PV-6 (MNC) 

PV-7 {MNO) 

PV-7 (MNC) 

PV-8 (MNO) 

PV-8 (MNC) 

LOCATION/DESCRIPTION SIGNAL RANGE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

SYSTEM CABLE ROUTING --
ACQUISITION/ TOWER CONTROL 
DISPLAY ALARM JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

MULTIPLEXER 29-13 NO VALVE CONTACT CLOSURE 
29-14 

MULTIPLEXER 29-15 NO VALVE CONTACT CLOSURE 
29-16 

MULTIPLEXER 29-17 NO VALVE CONTACT CLOSURE 
29-18 

MULTIPLEXER 29-19 NO VALVE CONTACT CLOSURE 
29-20 

MULTIPLEXER 30-1 NO VALVE CONTACT CLOSURE 
30-2 

MULTIPLEXER 30-3 NO VALVE CONTACT CLOSURE 
30-4 

MULTIPLEXER 30-5 NO VALVE CONTACT CLOSURE 
30-6 

MULTIPLEXER 30-7 NO VALVE CONTACT CLOSURE 
30-8 

MULTIPLEXER 30-9 NO VALVE CONTACT CLOSURE 
30-10 

MULTIPLEXER 30-11 NO VALVE CONTACT CLOSURE 
30-12 

MULTIPLEXER 30-13 NO VALVE CONTACT CLOSURE 
30-14 

MULTIPLEXER 30-15 NO VALVE CONTACT CLOSURE 
30-16 

MULTIPLEXER 30-17 NO VALVE CONTACT CLOSURE 
30-18 
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NOMENCLATURE 

PV-9 (MNO) 

PV-9 (MNC) 

RPV-1 (MNO) 

RPV-1 (MNC) 

RPV-2 (MNO) 

RPV-2 (MNC) 

FCV-1 (MNO) 

FCV-1 (MNC) 

. 

LOCATION/DESCRIPTION SIGNAL RANGE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

N.O. MICRO CONTACT 
CLOSURE 

N.C. MICRO CONTACT 
CLOSURE 

SYSTEM CABLE ROUTING 
--

ACQUISITION/ TOWER CONTROL 

DISPLAY ALAlu'I JUNCTION BOX GALLERY ROOM CONSOLE REMARKS 

MULTIPLEXER 30-19 NO VALVE CONTACT CLOSURE 

30-20 

MULTIPLEXER 31-1 NO VALVE CONTACT CLOSURE 

31-2 

MULTIPLEXER 31-3 NO VALVE CONTACT CLOSURE 

31-4 

MULTIPLEXER 31-5 NO VALVE CONTACT CLOSURE 

31-6 

MULTIPLEXER 31-7 NO VALVE CONTACT CLOSURE 

31-8 

MULTIPLEXER 31-9 NO VALVE CONTACT CLOSURE 

31-10 

MULTIPLEXER 31-11 NO VALVE CONTACT CLOSURE 

31-12 

MULTIPLEXER 31-13 NO VALVE CONTACT CLOSURE 

31-14 
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! 
: 
i i NO>!ECL\TURE 
1----
! 
: DV-2 CON 

DV-3 CON 

DV-4 CON 

i 
I 

DV-5 CON 

! 

i 
DV-6 CON 

i 
i 

I 

i DV-7 CON 

DV-8 CON 

I DV-9 CON 
! 

j 

l 

LOCATION/DESCRIPTION 

VALVE SOLENOID 

VALVE SOLENOID 

VALVE SOLENOID 

VALVE SOLENOID 

VALVE SOLENOID 

: 

VALVE SOLENOID 

I 

VALVE SOLENOID 

VALVE SOLENOID 

--------- ----------· 

ACQU1 S JTIO:- · 
SIGNAL RA;:;GE DlSPL\Y ALAR}\ 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 voe --

28 voe CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 voe CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

I 
SYS TE)J CAB LE ROUTI ;/C I I 
TOWER CONTROL 
JUNCTION BOX GALLERY ROo;-; CONSOLE ?.::::~:.;R:--.:S 
- ----- --------

17-9 26-7 COIL 

17-10 14-8 CONTACT 

17-11 14-9 CONTACT 

17-12 26-10 COIL 

17-13 114-11 CONTACT 

17-14 114-12 CONTACT 

17-15 26-13 COIL 

17-16 14-14 CONTACT 

17-17 14-15 CONTACT 

17-18 26-16 COIL 

17-19 14-17 CONTACT 

17-20 14-18 CONTACT 

18-1 26-19 COIL 

18-2 14-20 CONTACT 

18-3 15-1 CONTACT 

18-4 26-2 COIL 

18-5 15-3 CONTACT 

18-6 , 15-4 CONTACT 

18-7 26-5 COIL 

18-8 15-6 CONTACT 

18-9 15-7 CONTACT 

18-10 26-8 COIL 

18-11 15-9 CONTACT 

18-12 15-10 CONTACT 
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,-------~--

NOME);CL,ITURE 
---

PV-1 CON 

PV-2 CON 

PV-3 CON 

PV-4 CON 

PV-5 CON 

PV-6 CON 

PV-7 CON 

PV-8 CON 

LOCATION/DESCRIPTION 

VALVE SOLENOID 

VALVE SOLENOID 

VALVE SOLENOID 

VALVE SOLENOID 

VALVE SOLENOID 

I 

VALVE SOLENOID 

I 
1 VALVE SOLENOID 

i VALVE SOLENOID 

------- -- - -------

ACQU!SlTJO);/ 
SIGNAL RJ\);GE DlSPL\Y 

- -~------

28 VDC --
28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

28 VDC --

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

----

---- --- -

SYSTD! CABLE ROUTING 

TOh'ER CONTROL 
ALA l'1 JUNCTION BOX CALLER\ , !\00>I C0;';SOLE RE:L\RKS 

----- -------------·---- - -- ------ - --------- -- -- ------ ---

18-13 26-11 COIL 

18-14 15-12 CONTACT 

18-15 15-13 CONTACT 

18-16 26-14 COIL 

18-17 15-15 CONTACT 

18-18 15-16 CONTACT 

18-19 26-17 COIL 

18-20 15-18 CONTACT 

19-1 15-19 CONTACT 

19-2 26-20 COIL 

19-3 16-1 CONTACT 

19-4 16-2 CONTACT 

19-5 26-3 COIL 

19-6 16-4 CONTACT 

19-7 16-5 CONTACT 

19-8 26-6 COIL 

19-9 16-7 CONTACT 

19-10 16-8 CONTACT 

19-11 26-9 COIL 

19-12 16-10 CONTACT 

19-13 16-11 CONTACT 

19-14 26-12 COIL 

19-15 16-13 CONTACT 

19-16 16-14 CONTACT 

I 

i 



-------··-·-·----------·--

SYSTEM CABLE ROUTI:SG 

ACQUISITION/ TOWER CONTROL 

NGtlD:CLATURE LOCATION/DESCRIPTION SIGNAL Ri\:--~GE DlSPL\Y ALAR'I JUNCTION BOX GALLERY ROOcl CONSOLE RE:-~;i\KS 
--------·----·-- ---------·---~-- -·---- ------------~ 

PV-9 CON VALVE SOLENOID 28 VDC -- 19-17 26-15 COIL 

28 VDC CONSOLE LIGHT 19-18 16-16 CONTACT 

28 VDC CONSOLE LIGHT 19-19 16-17 CONTACT 

28 VDC CONSOLE LIGHT 19-20 16-18 CONTACT 

81 KW HEATER TEMPERATURE CONTROLLER 28 VDC SWITCH 20-1 16-19 CONTACT 

AV-3 CAVITY DOOR LEFT 28 VDC CONSOLE LIGHT 20-4 17-2 N.C. CONTACT 

28 VDC CONSOLE LIGHT 20-5 17-3 N.O. CONTACT 

I 20-6 17-4 COIL 
, 

20-7 17-5 COIL 

AV-4 CAVITY DOOR RIGHT 28 VDC CONSOLE LIGHT 20-8 17-6 N.C. CONTACT 

28 VDC CONSOLE LIGHT 20-9 17-7 N.O. CONTACT 

CPV-1 COOLER PURGE VALVE 20-10 17-8 COIL 

I CONSOLE LIGHT 20-11 17-9 N.C. CONTACT 
>-" w 
'-D CONSOLE LIGHT 20-12 17-10 N.O. CONTACT 

--
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NOME;-;CL1\TURE 

RPV-1 

RPV-2 

CV-1 

ROV-1 

AV-1 & 2 

COOLER FAN Ill 

--------

LOCATION/DESCRIPTION 

PURGE SUPPLY VALVE 

RETURN PURGE VALVE 

CALIBRATION VALVE 

MANIFOLD DRAIN VALVE 

INSULATION COVER 

FAN CONTROL START/STOP 

SIGNAL 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

28 VDC 

--

RA;';GE 

-------

ACqUISITIO :';/ 
DISPL.\Y 

CONSOLE LI 

CONSOLE LI 

CONSOLE LI 

CONSOLE LJ 

CONSOLE LJ 

CONSOLE L1 

CONSOLE Ll 

CONSOLE Ll 

CONSOLE L: 

CONSOLE L. 

CONSOLE L 

CONSOLE L 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

GHT 

AL\R.'I 

----------------------·~----- ---------------------------------- -- ---
SYSTEll CABLE ROUTING 

TO\,ER CONTROL 
JUNCTI llN BOX GALLERY ROOol co~sou: R[:L\.::;:? 

- -·-- - ------- ----~ - ------- -- ------ - --- ---~---------- ·-- --- ... . -

20-13 17-11 COIL 

20-14 17-12 N.C. CONTACT 

20-15 17-13 N.O. CONTACT 

20-16 17-14 COIL 

20-17 17-15 N.C. CONTACT 

20-18 17-16 N.O. CONTACT 

20-19 17-17 COIL 

20-20 17-18 N.C. CONTACT 

21-1 17-19 N.O. CONTACT 

21-2 17-20 COIL 

21-3 18-1 N.C. CONTACT 

21-4 18-2 N.O. CONTACT 

21-5 18-3 COIL 

21-6 18-4 COIL 

21-7 18-5 N.C. CONTACT 

21-8 18-6 N.O. CONTACT 

21-9 18-7 COIL 

21-10 18-8 CONTACT 

21-11 , 18-9 CONTACT 

21-12 18-10 CONTACT 

21-13 18-11 CONTACT 
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i NO)!DCLATURE 

COOLER FAN //2 

' i 

PUMP 

PRI 

RHV-1 (CON) 

DV-10 (CON) 

DV-1 (CON) 

IV-1 (CON) 

FCV (CON) 

ACQUISITIOX/ 
LOCATION/DESCRIPTION SIGNAL IL\XGc DISPL.\Y ,\L\~·1 

FAN CONTROL START/STOP 28 voe 

28 voe 

28 voe 

28 voe CONSOLE LIGHT 

/ 2s voe CONSOLE LIGHT 

PUMP CONTROL START/STOE 28 VDC 

28 voe 

28 VDC 

28 VDC CONSOLE LIGHT 

28 VDC CONSOLE LIGHT 

MOTOR REGULATOR AIR 28 voe 
HEATER 

28 voe 

VALVE MICROS 28 voe CONSOLE LIGHT 

28 voe CONSOLE LIGHT 

VALVE MICROS 28 voe CONSOLE LIGHT 

28 voe CONSOLE LIGHT 

VALVE MICROS 28 voe CONSOLE LIGHT 

28 voe CONSOLE LIGHT 

VALVE MICROS 28 voe CONSOLE LIGHT 

28 voe CONSOLE LIGHT 

VALVE MICRO 28 VDC CONSOLE LIGHT 

28 voe CONSOLE LIGHT 

-- -

! SYSTfll CABLE ROUTJ "" I 
i 

TOWER CO'.\TROL 
JU:SCTION BOX G,\LLERY RG0'l COXSOLE RE:1.-\RKS 

-- - ------- -- ~~-----

21-14 18-12 COIL 

21-15 18-13 CONTACT 

21-16 18-14 CONTACT 

21-17 18-15 CONTACT 

21-18 18-16 CONTACT 

21-19 18-17 COIL 

21-20 18-18 CONTACT 

122-1 
18-19 CONTACT 

22-2 18-20 CONTACT 

22-3 19-1 CONTACT 

22-4 19-2 INCREASE 

22-5 19-3 DECREASE 

22-6 19-4 N.C. CONTACT 

22-7 19-5 N.O. CONTACT 

22-8 19-6 N.C. CONTACT 

22-9 19-7 N.O. CONTACT 

22-10 19-8 N.C. CONTACT 

22-11 19-9 N.O. CONTACT 

22-12 19-10 N.C. CONTACT 
I 

22-13 19-11 N.O. CONTACT 

22-14 19-12 N.C. CONTACT 

22-15 19-13 N.O. CONTACT 

i 
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NO>IE\CL\ TURE 

HHS-1 

HHS-2 

HHS-3 

HHS-4 

HHS-5 

HHS-6 

LOCATION/Di:SCRIPTlON SIGNAL Ri\NC:::: 

SWITCH FOR SOLENOID 
IV-1 28 VDC 

SWITCH FOR SOLENOID 
i DV-1 28 VDC 
! 

, SWITCH FOR SOLENOID 
: DV-10 28 VDC 

SWITCH FOR SOLENOID 
FCV 28 VDC 

' SWITCH FOR SOLENOID 
RHV-1 28 VDC 

SPARE 

' 

I 

i 
! 
' 

! 

I 

--·--- I SYSTEI! CABLE ROUTING 

ACQUISITION• TOWER CONTROL 
DISPU\ ,\L\R)! JU'.'lCTION BOX GALLERY ROm! CONSOLE RS:•:._:.3:-:s 

-----·-----

CONSOLE LIGHT 34-11 22-3 COIL 

CONSOLE LIGHT 34-12 22-4 COIL 

CONSOLE LIGHT 34-13 22-5 COIL 

CONSOLE LIGHT 34-14 22-6 COIL 

CONSOLE LIGHT 34-15 22-7 COIL 

34-16 22-8 

I 



·-· -·-·-------- I I I 
-·- -· 7·- -·--r ----·---·-----·-···--·· -··-·--·-··------·--·-·-·-------------------·-----·--· -

SYSTCI CABLE ROUTI:-SC 
·--

ACt~Ul SJT I O:s/ TO\d::R CO\THOI. 

,o,,, '"''' '""' wcrno, ;m,scmn °' s, "'"' ''""' ~ """ 
,\L\~.)1 JU',CT!tl\ llOX CALLE:,Y :lCl)}l Clli-SllLE Rt~L··.?'...:S 

------ --· -- - - ---- --- --- - -------------------·---------------. --·- --·-·-· -··· - ----- ---------· ----- . --- - -· - - -·-- --- - - ·--

ROV-1 (COMP) N.O. CONTACT 28 VDC ALVE CONTROL NO NO NO 24-3 CONTACT CLOSURE FROM COMPUTER 

24-4 

RPV-1 (COMP) j N. 0. CONTACT j 28 VDC I jVALVE CONTROL 
I 

INO INO I NO 124-5 CONTACT CLOSURE FROM COMPUTER 

24-6 

RPV-2 (COMP) I N.O. CONTACT I 28 VDC I jVALVE CONTROL 
I 

INO I NO I NO 124-7 CONTACT CLOSURE FROM COMPUTER 
1 24-8 

RPV-1 (COMP) : N. 0. t:ONTACT I 28 VDC I JVALVE CONTROL I I NO I NO I NO 124-9 CONTACT CLOSURE FROM COMPUTER 

24-10 

CV-1 (COMP) N.O. CONTACT 28 VDC VALVE CONTROL !NO NO NO 124-11 CONTACT CLOSURE FROM COMPUTER 

! 24-12 

IV-1 (COMP) N.O. CONTACT 28 VDC VALVE CONTROL NO NO NO 24-13 I CONTACT CLOSURE FROM COMPUTER 

24-14 

AV-1&2(COMP) N.O. CONTACT 28 VDC VALVE CONTROL NO NO NO 24-15 I CONTACT CLOSURE FROM COMPUTER 

24-16 

SPARE N.O. CONTACT 28 VDC VALVE CONTROL NO NO NO 24-17 I CONTACT CLOSURE FROM COMPUTER 

24-18 

FCV (COMP) N.O. CONTACT 28 VDC VALVE CONTROL NO NO NO 24-19 I CONTACT CLOSURE FROM COMPUTER 

>-" 

24-20 
.,,_ 
w 

DVS (COMP) : N .0. CONTACT 28 VDC VALVE CONTROL NO NO NO 25-1 I CONTACT CLOSURE FROM COMPUTER 

25-2 

I I 
' NO I CONTACT CLOSURE FROM COMPUTER 

PVS (COMP) N.O. CONTACT j 28 VDC !VALVE CONTROL NO NO 25-3 
25-4 

PR-1 INC (COMP) N.O. CONTACT j 28 VDC I JVALVE CONTROL 
I 

NO NO NO 25-5 I CONTACT CLOSURE FROM COMPUTE 

INCREASE 25-6 

PR-1 DEC (COMFY N.O. CONTACT 28 VDC I JVALVE CONTROL I 
NO NO NO 25-7 I CONTACT CLOSURE FROM COMPUTE 

DECREASE 
25-8 

·---- _____________ .,________ 1--·--· - ----L. ____ -- ____ .i_ ___________ .J._ ____ -·--- . _____ J ____ _ 



>-" 
-P-
-P-

r-- - [-·-----~----- --·--·-

, 

~()~,:r::c L,\1TR[ LOCATJON/DESC~IPIION 

24 VDC SUPPLY !POWER DISTRIBUTION 
RETURN 

24 VDC SUPPLY I POWER DISTRIBUTION 
POSITIVE 

WATCHDOG N.O. CONTACT 

WATCHDOG N.C. CONTACT 

I 
PNEUMATIC PURGEIN.O. CONTACT 

PNEUMATIC 
CONTROL 

UPS CIRCUIT 

TUBE METAL 
TEMP 

i 

N.O. CONTACT 

N.C. CONTACT RELAY 

N.O. CONTACT 

HELIOSTAT SCRAM: N.O. CONTACT 

SCRAM ENABLE 

SCRAM ENABLE 
OFF 

,----·· --- -~-

i 
ONI N.O. CONTACT 

N.C. CONTACT 

SIGNAL 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

24 VDC 

R.,\;:GE. 
,\CQUISJ11n;;, 
DlSPL\Y 

NNUNCIATOR 

.NNUNCIATOR 

NNUNCIATOR 

NNUNCIATOR 

NNUNCIATOR 

.NNUNCIATOR 

.ULTIPLEXER 

LTPLEXER 

AL.\~)1 

YES 

YES 

YES 

YES 

YES 

YES 

SYSTl.ci CABLE ROUTl:;G 

TOh'E~~ 
JUNCTl l)); JlOX I G.\I.IERY 

TB-9 

TB-7 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

COXTROL 
R0C\:,; 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

CO);SclLE 

9-1 
9-2 
9-3 
9-4 

.4-7 
4-8 
4-9 
4-10 

I 

51-2 
51-3 

51-5 
51-6 

51-8 
51-9 

51-11 
51-12 

51-14 
51-15 

51-16 
51-17 

I 53-19 
53-20 

52-17 

52-18 

R[::,~!U~S 

POWER BUSS 

POWER BUSS 

CONTACT CLOSURE FROM COMPUTER 

CONTACT CLOSURE FROM COMPUTER 

CONTACT CLOSURE FROM COMPUTER 

CONTACT CLOSURE FROM COMPUTER 

CONTACT CLOSURE FROM GALLERY 

CONTACT CLOSURE FROM GALLERY 

HARDWIRE FACILITY 



'""'' ,,_ 
V, 

NO:!E\C! .. \TURE 

TWEEKER Ill 

TWEEKER //2 

TWEEKER //3 

TWEEKER //4 

LOCATION/DESCRIPTION SfGNAL R.-\;;GL 

0-10 VDC 

0-10 VDC 

0-10 VDC 

0-10 VDC 

ACt)U IS Ill tl\ / 
DISPL\Y 

LTIPLEXER 

LTIPLEXER 

LTIPLEXER 

LTIPLEXER 

,\L\!icl 

SYSTEM CABLE ROUTING 

TOh'EK 
JUNCTr 11:1 BOX C.\LLElr, 
- -----. --- -----

NO NO 

NO NO 

NO NO 

NO NO 

--- --

! 
CtlNlKIJL 
l\(Hl'.'-i cn:::-;ou !\l.>t·-. 

NO I-16 VARIABLE VOLTAGE SOURCE TO 
I-15 COMPUTER 

NO T-14 VARIABLE VOLTAGE SOURCE TO 
COMPUTER 

NO T-12 VARIABLE VOLTAGE SOURCE TO 
T-11 COMPUTER 

NO T-10 VARIABLE VOLTAGE SOURCE TO 
I-9 COMPUTER 

I 

I 

I 

---- -----•------------



f-' .,,_ 
(7, 

r 
I 

I 

NO''.E\CL\ TliRE 

HEATER Ill 

HEATER //2 

HEATER 1/3 

HEATER //4 

HEATER //5 

HEATER //6 

HEATER //7 

HEATER //8 

HEATER //9 

HEATER 1/10 

HEATER //11 

HEATER //12 

HEATER //13 

HEATER //14 

HEATER //15 

HEATER //16 

HEATER //17 

LOCATION/DESCRIPTION 

TRACE HEATER CONTROL 

TRACE HEATC:R CONTROL 

TRACE HEATER CONTROL 

TRACE HEATER CONTROL 

I TRACE HEATER CONTROL 
i 
i 
i TRACE HEATER CONTROL 

l 
i 
I TRACE HEATER CONTROL 

TRACE HEATER CONTROL 

TRACE HEATER CONTROL 

! 

i TRACE HEATER CONTROL 

I 

TRACE HEATER CONTROL 

I 
I 

TRACE HEATER CONTROL 

i TRACE HEATER CONTROL 

TRACE HEATER CONTROL 
I 

i 
[ TRACE HEATER CONTROL 
I 
I 
! TRACE HEATER CONTROL 
.! 

i 
I TRACE HEATER CONTROL 

i 

S IGN,\L R,\\ :~ 
I ACl1UI S !Tl ON 1 

! DISPL.\Y 
-·---- ---

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

28 VDC LIGHT 

SYSTE;; Ci\BLE ROF11~C 

TOh'ER 
C.\LLE~~y I ~~~~ROL 

HEATER 7 
.\L.\'01 I_JC_~c_,1_,~\ __ ! :z=~~·.~:::: __ ._ ____ ----- -------l----~~-------~ -- -- ---7 

I 

134-17 !1-1 COIL I 
I I 

I 
34-18 il-2 I COIL 

! 
34-19 1-3 COIL 

I 34-20 I ,1-4 COIL 

I 
! 35-1 1 1-5 I COIL 

35-2 1-6 I COIL 

i 35-3 1-7 I COIL 

I 
35-4 1-8 COIL 

35-5 1-9 COIL 

35-6 1-10 COIL 

35-7 1-11 I COIL 

l 35-8 
1-12 I COIL 

35-9 1-13 I COIL 

35-10 1-14 COIL 

35-11 1-15 COIL 

35-12 1-16 COIL 

i 
35-13 ! 1-17 COIL 



f-' 
-"' 
---.J 

'JO::::: \C ;~,\ ~-~;:.z i~ 

HEATER 1118 

HEATER 1119 

HEATER 1120 

HEATER 1121 

HEATER 1/22 

HEATER 1123 

HEATER 1124 

HEATER 1/25 

HEATER 1/26 

--r ... · 
1 

1 SYSTI~:: C.\BLE ROUTJ !:G · - -

I .'"oc,nrm:/DESCRIPTIO), ;s 1c;;AL IR.\::c:~ 1~;-~;,i,;i,'\, 
1 !1 ~:'~~- I ICO\TRrJL HEATER 

. 1~___::~~~'------- -- ---- -1-- --- -~~=;.::_·- ---.,;-·-" - --~---~--· __ ;:·~---=----~--~-
I TRACE HEATER CONTROL 28 VDC 

, TRACE HEATER CONTROL 28 VDC 

TRACE HEATER CONTROL 28 VDC 

TRACE HEATER CONTROL 28 VDC 

. TRACE HEATER CONTROL 28 VDC 

TRACE HEATER CONTROL 28 VDC 

TRACE HEATER CONTROL 28 VDC 

· TRACE HEATER CONTROL 28 VDC 

TRACE HEATER CONTROL 28 VDC 

! 
\LIGHT 
I 

LIGHT 

1
LIGHT 

I 
!LIGHT 

I 
LIGHT 

LIGHT 

LIGHT 

LIGHT 

LIGHT 

35-14 1-18 COIL 

35-15 1-19 COIL 

35-16 1-20 COIL 

I 
I 

35-17 2-1 I COIL 

35-18 2-2 COIL 

35-19 2-3 COIL 

35-20 2-4 COIL 

36-1 2-5 COIL 

36-2 2-6 COIL 

--------------------'------l-----~~------------i 


