
10 MWe Solar Thermal 
Central Receiver Pilot Plant 

SOLAR FACILITIES DESIGN INTEGRATION 

INTEGRATED (OPERATIONAL) 
PIPING AND INSTRUMENTATION DIAGRAMS 
(RADl ITEM 2-38) 

June 1981 

WORK PERFORMED UNDER CONTRACT 
DE-AC03-79SF10499 

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY 
5301 BOLSA AVENUE 
HUNTGTON BEACH, CA 92647 

U.S. Department of Energy 

SAN/0499-80 
MDC G9704 

McooNNEL[Y/ . I 'I' Rockwell International ...... . 
aouGLAs ~ • Stearns•n 

Solar Energy 
CORPORATION Rockeldyne Division 



10 MWe Solar Thermal 
Central Receiver Pilot Plant 

Solar Facilities Design Integration 

INTEGRATED (OPERATIONAL) 
PIPING AND INSTRUMENTATION DIAGRAMS 

(RADL ITEM 2-38) 

June 1981 

DISCLAIMER 

SAN/0499-80 
MDC G9704 

This report was prepared as an account of work sponsored by the United States Government. Neither the United States nor the United States 
Department of Energy, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, mark, manufacturer, or 
otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government 
or any agency thereof. 

MCDONNELL DOUGLAS ASTRONAUTICS COMPANY 
5301 BOLSA AVENUE 

HUNTINGTON BEACH, CA 92647 

PREPARED FOR THE 
U.S. DEPARTMENT OF ENERGY 

SOLAR ENERGY 
UNDER CONTRACT DE·AC03-79SF10499 



PREFACE 

This document is provided by the Mc Donne 11 Douglas Astronautics 
Company (MDAC) in accordance with Department of Energy Contract 
Number DE-AC03-79SF10499, Change Order No. 15, as Reports and 
Deliverables List Item 2-38. The material is presented in a 
format which combines information from the construction piping 
and instrumentation diagrams previously prepared by the both the 
SFDI and Southern California Edison into an integrated set for 
training and operational use by Southern California Edison 
Operating Personnel. 

Technical questions concerning this RADL Item should be directed 
to Mr. R. G. Riedesel at (714) 896-3357. 
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- ---l!--- FLANGED JOINT --<er SINGLE STRAINER/FILTER •• 6T ~ 8CH 
13 1· A 8 BURNER FLAME -

, to e FRONT BOARD-REMOTE BOARD MOUNTED ~ """ _,_,,_--' I I C CONOUCTJVITY CONTROL 

UNION TEMPORARY STRAINER OEN~lTY OR • 0 
PIPE SPECIFICATION 0 DIFFERENTIAL 

BACK BOARD-REMOTE BOARD MOUNTED II SPE.CIFIC ORAVITY 

I BLIND FLANijE ~ 
Y-TYPE STRAINER LINE Nl»ISER ' VOL TAOE PRIMARY ELEMENT 

0 F FLOk RATE RATIO CONTROL INTERLOCK 
PIPE CAP 

~ 
• OAOJNO GLASS 

e SERVICE IN PIPE 
FRONT BOARD-LOCAL BOARD MOUNTED H HANO HHilH 

T-TYPE STRAINER SIZE I CURRENT INDICATE - SCREWED CAP f-

~ 8 BACK BOARD-LOCAL BOARD MOUNTED J POWER SC/IN 

SCREWED PLUQ 
K T 11'£ ~ T lf'E $0-ECU.E CONTROL STATION 

ex,, INLINE STRAINER 

~ 
ABBREVIATIONS = = L LEVEL LJQHT LOH 

-i~I---

COMBINATION MOUNTED SERVICE SYSTEM M l'()JSTL..ff: ~ K..MlOITY MICCU: CR JNroK.DII\TE 

SPECTACLE BLIND f? CENTRIFUGAL PUMP 
AS AUXILIARY STEAM HSS N NON R£TURN NOZZLE 

~ 
80 BOILER BLOHOOHH 0 OEFLECTJON ORIFICE MI\LFUNCTION 

T 
COMBINATION MOUNTED 

80 BLOWOUT p PRESSURE OR VACUUM POINT 8H 8EARINQ COOLJNO HATER 8CH 

- BOOTLEG 

0 
Q QUANTITY OR EVENl INTEGRATE CR TOll\l..IZE -- CD co, 

8 
co CONOENSATE ccs R RAOlOIICTJVITY RECORO OR PRINT 

VERTICAL PUMP CHET PIT) CH CIRCULATJNO HATER CHS $ SPEED OR FREQUENCY SAFETY SWITCH 
----t:>- LINE SIZE CHANQE COMBINATION MOUNTED OD OJESEL OIL T lEKPERI\TURE lAA'ISHI T /TAA'o'SHITTER 

-<>- OR PLANT DRAINS 
EXPANSION JOINT 

1t)OR 

OH OEMINERIILIZEO HATER CCS U MUL TJVARJABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION 

VERTICAL PUMP {CAN) -0- MOUNTED IN THE LINE ,o EOUJPKE:NT DRIIJN sos V VISCOSITY VALVE,01\HPER OR LOUVER 

~ SPRAY NOZZLE 
EH EQUIPMENT COOLI~ HATER 8CH H HEIGHT OR FORCE HELL ([J;Y:::=. INSTRUMENT FUNCTION 

INSTRUMENT NUMBER 
FP FIRE PROTECTION HATER SFH X VIBRATION OAS 

--ill- -8-
FH FEED HATER ccs y - TRAP (SEE TRAP LIST FOR TYPE> 9 

HEAT RELAY OR CO~UTE _, 
IN-LINE PUMP DISPLAYED BY SOPC SYS. IN MAIN CONTROL ROOM HP HEPTl\t£ z POSITION ORIVE OR ACTUATE 

'7 ~ 
HY HYOR~ 

AIR VENT TRAP SOPC SYSTEM JNT!;RFA!"i;:f LO LU8€ OJL CHEMICAL PUMP 
s=:PUT SEN;R DEVICE 

NOTES I CONFORMS TO IS/1-SS,1 OATEO 1873 
HS MAIN STEAM MSS 

[filJ VARIABLE SPEED COUPLIN~ N NITROOEN 

cm- NA INSTRUMENT AIR CAS 

(BID FIRE HOSE STATION 
MECHANICAL VACUUM PUMP SCE+INTERNAL TO 

OH OILY HATER DRAINS 
SOPC SYS. (BY SFOI) 

sos 
RO ROOF DRAINS ABBREVIATIONS _, 

- ~ SERVICE AIR STATION DFINAL CONTROL ELEMENT RH RI\H HATER .,. 

~ 
.J'---------+------ Cl .E. MOTOR OPERATED,. 1/P " SERVICE AIR CflS A.S, INSTRUMENT AIR SUPPLY PIV POST INOICATINC VALVE 

~ SERVICE HATER STATION AIR COMPRESSOR (RECIPROCATING) INTERNAL TO TE CONVERTER-ETC.) ST STEI\H (JNCL, TRAPS) HSS 

SOPC SYSTEM 
SH SERVICE HATER SfH OAS OAT/\ ACQUISITION SYSTEM HOV MOTOR OPERATED VALVE 

(BY SFDI) TO THERMAL OIL FPV FIRE PROTECTION VENDOR flOV AIR OPERIITEO VALVE 
TH TREATED HATER L,C, LOCK CLOSEO sov SOLENOID OPERIITEO VALVE 

8 ~ 
UG l.lLLAQ:£ OAS 

L.O, LOCK OPEN 
FIRE HYDRANT FAN CENTRIFUQAL 

PV PRESSURE VN.. VE 
VT VENTS ( lNl.UOES 

RELIEF Ylll. VESl • RDCKETDYHE TV TEKPERATURE VN..VE 

- 8 sos 
_, 

FIRE HYDRANT HITH HOSE & HYDRANT HOUSE HO ORAJNS TO MIISTE $CE SOUTHERN CALIFORNIA EOJSON FV FLOM Vlll.VE 

[:::()::J OJSPOSlll. SUMP 
ROTARY PUMP -❖- FLOH ORIFICE {FLANGED) ICHEMlCALl S-R ST£11RNS-ROOER LV LEVEL VALVE 

8 FIRE HYDRANT HITH MONITOR NOZZLE -Ei}- FLOH ORIFICE CRESTRICTION) VE VENDOR EQUIPMENT UV Hl.lLTIVI\RIABLE VALVE 

~ ATMOSPHERIC EVAPORATOR 

-$--
HTV HATER TREATHENT YEHDOR F.O. FAIL OPEN 

~ 
FLOW ORIFICE HITH FLOH SECTION 

FLOM GLASS 

~ 
TSU THERMAL STORIIQE: ll"IT F,A,I. FIUL AS IS 

~ FLOH NOZZLE (HELDEO IN> $CU INSTRUNENT SJQNl\l. SOPC SUBSYSTEM OlSTRlBUTED 

DIAPHRAGM PUMP 
-~-

EQUIPMENT NUMBERING SYSTEM CONDITIONING UNIT BY PROCESS CONTROL 

- OPEN FUNNEL TO o.w.s. ROCKETDYt£ -y (UNLESS NOTED) --l~f-- FLOH NOZZLE (FLANGED> 
HS MOISTURE SEPARATOR 

RLU RED LINE UNIT-PROTECTIVE 

PS.I DIAGRAM INDEX CONTROL EQUIPMEHT FOR RS RP RECEIVER PREHEIITER 

fol ..J=J_ ANO TSS BY ROCKETOYNE ,., ,_,., MCTtR i:1 nw l\ln771 i: !-!!T!-! FLO!-! SECT!O~ P:2 oc-r-c-n,c,o onu r::o 

~ ~ 
r ._..,,. = VENT STACK-DRIP PAN/ELL 

I .ft/ 
O..H.S. OIL HATER SUMP 

* 
INSTRUMENTS .. SPECIALTY ITEMS FURNISHED P.D.s. POLISHING DIKEN. SUKP 
HITH MAJOR EQUIPMENT 

~ 
EOUCTOR OR EJECTOR e) FLOH INDICATOR * RUPTURE DISK "~-·-- ' - ~, 

D--8 MIXER {AGITATOR) 0 
LINEN\MBER 

OAS INSTRUMENT 
SERVICE IN PIPE 

-m- INSULATING UNION EQUIPMENT IOENTIFICI\TION-

t=:J VENTURI TUBE OR FLOH NOZZLE 
<SEE BELOHI GENERAL NOTES 

EJ EXPANSION JOINT XJ I. ALL OCS INSTRUMENTS BY RCCKETDYNE TD GO TO THE 
!RLU! FLH FLEXIBLE HOSE 

RED LINE UNIT PF PERMANENT STRAINER SCU FOR SIGNAL CONOITJONING ANO DISTRIBUTION, 
PSV PRESSURE SAFETY VAL VE I- I - TF TEMPORARY STRAINER 2. ALL CONTROL VALVES ARE FAIL CLOSED UNl.ESS 

0 
T TRAP ST NOTED F.O. WHICH IS "FAIL OPEN"' OR F.1.1\. WHICH 

INSTRUMENT AIR ACCUMULATOR V VALVE IS •FAIL AS IS.• FO FLOH ORIFICE 
RO RUPTURE DISC 

_L INSTRUMENT HELL ON PROCESS PIPE 
Y-STRAINER YS 3, THE SUBSCRIPT ON THE DAS DEFLECTION TRflNSHITTER'S SPECIALTY ITEM SI IOTX) REFER TO THE FOLLOHINQr 

11 " AXIAL DEFLECTION 
8 "80H DEFLECTION 
L ,. LATERAL DEFLECTION 

J - 4. ALL PRESSURE, FLOW, OR LEVEL TRANSMITTERS, QAOES 1--J ANO It()JCI\TORS ARE FLRNIS!-£0 MITH a-E Cll ROOT VALVE. 

OPERATOR SYMBOLS FLOW SHEET VALVE LINE SYMBOLS 
SYMBOLS 

ryi MOTOR tf LEVER -=- DIAPHRAGM ~ ANGLE MAIN PROCESS PIPING 

• 
fj3 PISTON MANUAL WRENCH 

-l><r GATE -,0,- BALL PROCESS PIPING • 
111 --- GLOBE -\Kf- BUTTERFLY 

- GEAR - SECONDARY PROCESS PIPING t-K 

t -IC!- PLUG -1'-.J- CHECK 

' HYDRAULIC 
SPRING SAFETY -I¾--C!f STOP-CHECK PNEUMATIC SIGNAL LINE -

lr1 SOLENOID CT CONTROL DRIVE 
-lXl- SPECIAL THROTTLING rf -------------- ELECTRICAL SIGNAL LINE T ANGLE STOP CHECK 

lr1 
COESIGN/HE TYPE E .. P~ETC.) 

ELECTRIC ~ 3-HAY CAPILLARY TUBING 

~ JI,_ + -- NEEDLE VALVE 
- ELECTRO-HYDRAULIC SELF CONTAINED PRESSURE REGULATOR 4-WAY ~ FLEXIBLE LINE OR HOSE 

f-L 

• 

? DIAPHRAGM JL ' ' HYDRAULIC PIPING 
SELF CONTAINED BACK PRESSURE ~ 

- - -
DELUGE , 1 

( FLOAT REGULATOR -t_--_J- UNDERGROUND PIPINQ 

-;-4- RECIRC. CHECK VALVE 
OR AREA - c:::::i0oc::==00c:::::i EQUIPMENT @ 

SOLAR IEN MEGAWATT PROJECT OFFICI: 

lr1 PNEUMATIC BOUNDARY DEPARTMENT Of ENERGY 9550 FLAIR DRIVE, SUITE 210 
SAN FRANCISCO OPERATIONS OFFICE El MONIE, CALIFORNIA 91731 - . 1--, 

10 MW• SOLAR PILOT PLANT • DAGGETT, CALIFORNIA 

~- REVISIONS DAU .. "' A .. D =•O REFERENCE DRAWINGS PRINT lECORD ., ........ "-' J/30/81 'D" """DVA,3/31/ll SOLAR FACILITIES DESIGN INTEGRATOR 
,.,v,~,o.,,.o .. • I 0 c .. ,cuo ..... ,o .. co ... ,-

~ 
TITLE 

,uvo DAU 
,_, ....... ~ 

.... QII0,,:11; IOQ • 11~~ OPERATIONAL ICAI.I NONE 

• • I n 
... (" (,t 

C,21700 
__ ,.,.~ 

PIPING,. INSTRUMENT ANO EQUIPMENT i •o• --I 
l~ICT.C'( IMI°"'°•-· ~ -- SYMBOLS ANO NOMENCLATURE 

~ff ~l•/11 ..• , 
XL.22934 

..... o , IUl,ICl" C .. -n•. n, ... ,.,...,.oot11 i:>IIAW...OIOO . -ITIOO. 11s 

~ - • - ',. ..,,,.oc" 110!:llUC>Vl<I lM l i • • -~OVIO &. - p • ID CPI-IOOOl 40PSOOS163130 

£ ! ~ • :.,. tP A•UOVID M,, ~~ ~, ~ 

I 



2 a • 

A 

• 

C 

D 

• 

f 

I 
G 

i;!l;,1 

I • 7 • 

~--
• ! 

''.l.-='---------------------";""11,, ..... -,--_,___,r ~ _ri 

~i 

L 

l 

- -
f f 
-~ !' 
'" !,,, r i - -- -

"'I l 

( 

~~ 

- - f---

f~, ,,, 
ii' 

-1--- ----1--1---1--

- ..... ..... - - ..... - - -.... ·"· .... ,., .. _ .. 
"' I O "' I i, "' I , "' i , "' i i, "' i i, "' I , " l i, .. l , 

a,. ! . 
( 

IN~--

"'I 
' 

10 II 12 

) 

- - - -

- - - -
' v -----.---

... •' ~" ... -· ..! -· • J 
Ill- I b Ill- I ~ "' I b "' i i> Ill- I b "' I b "' : b Ill- I ' "' I b 

-

-

--- , __ 
I 

I 

~ 

'* ,. 

r,~ 

-

I 

,. 17 ,. 

LECEN0f 

AOV 1008 - TS$ STEAM TO AUXILIARY STEAH HEAOE~ 
AOV !OOS - 8LANKETINC STEAH SUPPLY 
AOV 2004 - FEEOWATER AOHISSJON TO RS 
AOV 2901 - RS SEPARATOR DRIPS TO FLASH TANK 
AOV 2914 - RS FLASH TANK STEAH TO OUHP LINE. 

AOV 300) - lSS BYPASS CONTROL v.-.LvE 
AOV 3002 - TS$ IN/OUT CONTROL VALVE 
AOV 3003 - TS$ BYPASS CONTROL VALVE 
AOV 3004 - TS$ fLUlO EXTRACTION CONTROL VALVE 
AOV 300S - TSS HOT STIINO·BY FLUJO CONTROL VALVE 
AOV 3117 - TSS STEAM GENERATOR BLEED CONTROL VALVE 
AOV 3118 - TSS Sl(AH GENERATOR BLEED CONTROL VALVE 
AOV 3206 - TSS CONDENSER INLET CONTROL VALVE 
AOV 3306 - TSS COi/DENSER INLET CONTROL VALVE 
AOV 3707 - TSS 801LER BLANKET STEAM CONTROL VALVE 
A!JV 3807 - TSS 80lLER BLANKET STEAM CONTROL VALVE 
AOV 3717 - TSS SUPERHEATER STEAM TO AOMISSlON VALVE 
AOV 3Bl7 - TSS SUPERHEATER STEAM TO AOMISSlON VALVE 
AOV 3905 - TSS EXTRACTION OIL INTERCONNECT CONTROL VALVE 
AOV 3906 - TSS EXTRACTION OIL INTERCONNECT CONTROL VALVE 
AOV 3907 - TSS AUXILIARY FLUJO CONTROL VALVE 

LV I 
LV 8 
LV 24A 
LV 24B 
LV 31 
LV 74A 
LV 748 
L V 74C 
LV 83A 
LV 838 
L V 104 
LV 146A 
LV 1468 
LV 3505 
LV 3606 
L V 7401 
LV 7402 

PV 640 
PV 647A 
PV 6478 
PV 647C 
PV 1000 
PV lOOl 
PV 1003 
PV 1005 

PV 2002 
PV 2906 
PV 3110 
PV 3111 

- AUXILIARY SFP fLOH VALVE TO TSS STEAH GENERATORS 
- !ST POINT HEATER LEVEL CONTROL VALVE 
- 2110 POINT HEATER DRIPS TO OEAERATOR 
- 211D POINT HEATER ORIPS TO CONDENSER 
- AUXILIARY SFP FLOH VALVE TO AUXILIARY 80lLER 
- RS FLASM TANK STEAM TO 2ND POINT HEATER 
- TSS FLASH TANK STEAM TO 2Ni) POINT HEATER 
- RS FLASH TANK STEAH TO CONDENSER 
- DEAERATOR HIGH LEVEL OUHP 
- DEAERA?OR NORMAL LEVEL CONTROL 
- OH POlNT HEATER LEVEL CONTROL 
- HOTHELL HAKE-UP CONTROL 
- HOTHELL ORAH-OFF 
- TSS BOILER LEVEL CONTROL 
- TSS BOILER LEVEL CONTROL 
- TSS FLASH TANK LEVEL CONTROL VALVE 
- TSS FLASH TANK LEVEL CONTROL VALVE 

- TSS FLASH TANK STEAH TO STEAH OUl1f> 
- AUXlLIARY STEAH TO OEAERATOR 
- RS FLASH TANK STEAH TO OEAERATOR 
- TSS FLASH TANK STEAH TO OEAERATOR 
- RS FLASH TANK PRESSURE CONTROL TO OUKP 
- RS FLASH TANK STEAH OUHP TO CONDENSER 
- AUXILIARY STEAH FROH HAIN STEAM LINE 
- AUXILIARY STEAH FROH TSS AOHISSION LINE 

- RS SY-PASS (CLEAN-UPI 
- RS FLASH TANK PRESSURE CONTROL 
- TSS SUBCOOLER LEVEL CONTROL 
- TSS SUBCOOLER LEVEL COMTROt. 

MDV 33 - RS BFP OISCHARGE VALVE 
HOV 110 - FEEOHATER CLEAN-UP FLOM CONTROL 
HOV 624 - 1ST POINT EXTRACTION BLOCK VALVE 
HOV 626 - 2ND POINT EXTRACTION BLOClC VALVE 
HOV 628 - 3RD POINT EXTRACTION BLOCK VALVE 
HOV 630 - 4TH POINT EXTRACTION BLOCK VALVE 
MOV l 030 - RS TO TSS 
MOV 1031 - RS TO TURBIN£ 
HOV l 132 - TSS FEEOWATER PU~.P OJSCHARCE: 

NOTES1 

1. lHIS ORAHING DOES NOT SHOH ALL LINES. VALVES 
ANO OTHER MISC. COH?ONENTS. BUT IS ONLY INTEt«O TO 
GIVE AN OVER VIEW OF THE HAIN PROCESS FLOW PATHS. 
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