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1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this Startup Manual is to provide the guidelines and 
startup plans for the Solar One Generating Station. The manual 
includes the functions and responsibilities of the participating 
organizations, and has been approved by the management of Southern 
California Edison Company (SCE), the U.S. Department of Energy (DOE) 
and the other participating organizations. 

The purpose of the Startup and Test Program is to provide planned 
and systematic methods and procedures to conduct the overall startup 
integration of the Solar One Generating Station Systems. 

1.2 Scope 

The Startup and Test Program will include all testing activities 
beginning at the completion of construction and ending with all 
systems and equipment fully operational and released to SCE Steam 
Generation Division. 

2.0 STARTUP AND TEST PROGRAM ORGANIZATION 

2.1 Participating Organizations and Responsibilities 

2.1.1 SOUTHERN CALIFORNIA EDISON COMPANY (SCE), co-owner and 
operator of the facility, has overall management responsi
bility for the organizing and scheduling of Solar One 
Generating Station startup. 

SCE will assign the Project Startup Engineering Supervisor 
(PSES) who will act as Chairman of the Test Working Group 
(see Exhibit I). In addition, SCE will be represented in the 
Test Steering Committee. SCE will provide Test Procedures 
for the Electric Power Generating Systems (EPGS). 

2.1.2 THE UNITED STATES DEPARTMENT OF ENERGY, (DOE), majority owner 
of the facility, will provide the Chairman of the Test 
Steering Committee and the Co-Chairman of the Test Working 
Group. 

2. 1. 3 MC DONNELL DOUGLASS CORPORATION (MDAC) , the Solar Facilities 
Design Integrator, will be represented in the Test Steering 
Committee and Test Working Group and will provide the Chair
man of the Test Analysis Group. MDAC is responsible for the 
preparation of Preoperational Test Procedures and Acceptance 
Tests. 

2.1.4 TOWNSEND AND BOTTUM, INC. (T&B), Site Construction Manager, 
will be represented in the Test Working Group and will assign 
a Startup Engineer to act as interface with DOE Contractors 
to coordinate their activities and verify compliance with SCE 
Startup Standards. (Reference Section 5.0) 
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2. 1 .5 MARTIN MARIETTA CORPORATION (MMC) designer of the Collector 
System will be represented in the Test Working Group and will 
assign a Startup Engineer to interface startup activities 
involving the Collector System. MMC will be responsible for 
the preparation of Test Procedures, as assigned by SFDI. 

2.1.6 SOUTHERN CALIFORNIA EDISON COMPANY, STEAM GENERATION 
DIVISION, will be responsible for the safe and proper 
operation of systems and equipment after acceptance from SCE 
Startup. In addition, SCE Steam Generation will support 
Startup and Testing as follows: 

2.1.6.1 Provide chemical support 

2.1.6.2 Issue clearances 

2.1.6.3 Assign and administer Operating Foreman and 
Operators 

2.1.6.4 Perform electrical, instrument and control testing 
in the Electric Power Generating Systems (EPGS). 

2.1.6.5 Prepare operating and emergency procedures. 

2.1.6.6 Develop and administer the Plant Safety Program 

2.1.6.7 Comply with SCE Startup Standards - Section 5.0 

2.1.6.8 Assign a Supervisor of Operation and Maintenance who 
will act as Co-Chairman of the Test Working Group. 

2.2 Test Steering Committee 

2.2.1 Members: 

U.S. Department of Energy (Chairman) 
southern California Edison Company 
McDonnell Douglas Corporation 

2.2.2 Responsibilities: 

Provide policy and direction to the Test Planning and Test 
Working Groups. 

2.3 Test Working Group 

2.3.1 Members: 

Southern California Edison Company (Chairman) 
U.S. Department of Energy (Co-Chairman) 
McDonnell Douglas Corporation 
Martin Marietta Corporation 
Townsend and Bottum, Inc. 

-2-
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2.3.2 Responsibilities: 

Startup: 
Sequence Charts 
Schedules 
Procedures 
Manual 
Construction Interface 
Coordination 

2.4 Test Analysis Group 

2.4.1 Members: 

McDonnell Douglas Corporation (Chairman) 
(Others - Later) 

2.4.2 Responsibilities 

Design and Results Analysis 
Test and Design Change Recommendation 
Analysis of Operating Problems 
Test Reports 

-3-
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3.2 · 

DESCRIPTION I NO. 
EL_ECJR_ICAL s·r$TEH 

DC SYSTEM 
1861 

OFF SITE POWER SYSTEM 806. 
HAIN TRANSFORMER SYSTEM 1801 I 

I 
AUXILIARY POWER SYSTEM 811 . 

4160 V PLANT SYSTEN 81Gb 
STATION SERVICE TRANSFORMER . I AND 480 V BUS 831 

LOAD CENTER "A" . 1838 I I 
COOLING TO\IER TRANSF & BUS- 841 

4180 V COLLECTOR FIELD SYS.~ 821 

MOTOR CONTROL CENTER •A• 847 

MOTOR CONTROL CENTER •c• 849 

POWER PANEL •A• 848 ... ; .... • .. 
MOTOR CONTROL CENTER •e• 848 

MOTOR CONTROL CENTER •L• 860 

208 V COLLECTOR FIELD SYSTEM_ 828 

PREPARED BY T.J. HAYS; EXT 2795 

r ., ............. 

STARTUP 1£ST SCHEDULE PA8E, I 

ffVAC A 
OPER ~ 

I 

-~. ,, 

-1-

Flush!). A . ARec, Bypass 
Turntng 
Gear 

REVISION 1: NEW ACTIVITJES ADDED ON 
PAGE 9 AND 10 
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-----------··• ~-- . -----"------"----------/--: -------
3.2 

DESCRIPTION 

ELECT_RICAL SYSTEM CONTINUED 

PLANT LOW VOLTAGE SYSTEM __ 

PLANT LIGHTING SYSTEM ___ _ 

HEAT TRACING SYST~M ___ _ 

STARTUP tEST SCHEDULE 

NO. 

::: I : ;:::: 
811 . I I I -1 --;---. 

lJNINTERRUPT ABLE POWER SYSTEM -1 866 1--~---------__,,_, 
GROUNDING SYSTEM _____ _ 

COMMUNICATION SYSTEM ___ _ 

881 I' '\ i.lJ REQ'D 

876 A8 REQ'O 

e!:ANT WATER SYSTEMS 

RAU AND SERVICE WATER SYSTEM_ 911 1--------------
DEMINERALIZED WATER SYSTEM_ 916 · 
DEMINERALIZED WATER TANK sYs. _ 917 I I I I r 
DEMINERALIZED WATER TRANS SYS 918 n 

l J I I CIRCULATING WATER & COOLING 
TOWER SYSTEM ______ _ 

601 ------------
COOLING TOWER CHEM. FEED SYS-I 6061 1 ~ 

COOLING TOWER FAN SYSTEM·~ I 61 t f f . J 
COOLING WATER SYSTEM _____ _ 9S I ,--_-;------:---------_J:J 

PREPARED BY T.J. HAYS, EXT 2796 

r. r "'i 
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~ DETAIL STARTUP -,iEST SCHEDULE PASE, s 

3.~ }iflk APR MAY JUN JUL AUG ( SEP OCT NOV DEC 

• /. 
5113"'"11:ll: n .. ,.11:z•11 ,11 .. -~~~ .. 1 tlliCll"-""n' 11•••71:Z•PI 1711•1Zl•n1141111fn..,..,. 111ll1112lll.• .. a lies""'""" 1111111111: .. ,1 DESCRIPTION NO. 

COMPRESSED AIR AND NITROGEN SYS 

SERVICE AIR SYSTEM ____ 901 r-, 
INSTRUMENT AIR SYSTEM ___ 90• r-7 
GN 2 SUPPLY SYSTEM____ 906 I I I n 

TURBINE SYSTEM I I I I 
EPGS GN 2 SYSTEM _____ 776 r, 
TURBINE GENERA TOR LUBE OIL l I l I TRANSFER AND STORAGE SYSTEM _ 73 t r, 
TURBINE GENERATOR LUBE OIL 

COND/PURIFYING SYSTEM ___ 726 r7 
TURBINE GEr;. LUBE OIL ·SYSTEM_ 721 j I I j r7 
TURBINE HYDRAULIC CONTROL svs_ 716 

t 1 

' 
GENERATOR EXCITATION & VOLTAGE I t r 1 1 REGULATION SYSTEM _____ 7•6 

1 1 

TURBINE GENERATOR CONTROL & INTERLOCK SYSTEM _____ 761 
1 1 

GENERA TOR LEADS & ELECT: SYS. 751 I t I t I I r-7 
GENERATOR STATOR COOLING SYS. 741 r-, 

I t I f f 
PREPARED BY T.J. HAYS# EXT 2796 

f' ..... ;t~ 
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I DETAIL. STARlUP t'EST SCHEDULE PA8E, 4 

I 3.2 }.flk APR MAY JUN JUL AUG SEP OCT NOV DEC 
5 llll~-~••; 11111171<:•11 I• nn..,..LIZIII 11:il'll•--n•: 11811,--L~, 7 1t4r.?1~ .. , 11 I lln~-• i 111 nn...,,...., II H,.r.!81Z71 11111ll~ft• I 

DESCRIPTION NO. 

TURBINE SYSTEM CONTINUED 

TURBINE DRAIN SYSTEM 711 r-, 

TURBINE SEAL STEAM SYSTEM_ 706 .-, 

TURBINE GF.N~RATOR SYSTEM __ 701 I I 

TURBINE GENERATOR FIRE I I I t . I 
PROTECTION SYSTEM 771 n 

CONDENSER AIR REMOVAL SYSTEM _ 556 r-, 

I [~EDijATER & CONDENSATE SYSTEMS I I ' CONDENSATE SYSTEM 541 r-7 I I 

TEMPORARY VELOCITY FLUSH SYS _ 991 ti 

TEMPORARY STEAM BLOW SYSTEM- 98t I I I I I ., 
TEMPORARY CHEMICAL CLEAN SYS_ 986 r, 

RECEIVER FEEDWATER SYSTEM .;..._ 501 I I I I Ir, I I 

TS FEEDWATER SYSTEM 521 .·· r, I I 

INLINE POLISHING DEMINERALIZER l t I I f l r-, SYSTEM 546 

OEMINERALIZER AREA CHEMICAL f 1 I l I l 
SAFETY SYSTEM 928 r, 

I I I I 
PREPARED BY T.J. MAYS, EXT 2796 

' .,.." ·, 
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DESCRIPTION NO. 

FEEDYATER & CONDENSATE SYS CONTINUEC: 

DEMINERALIZER CHEMICAL STORAGE 
AND TRANSFER SYSTEM 

SAMPLE SYSTEM 

H.P. FEED\IATER HEATER VENT AND 
DRAIN ~':STEM __ 

CONDENSATE DRAIN SYSTEM 

L.P. HEATER VENT & DRAIN SYS 

FEEDYATER/CONDENSATE CHEMICAL 
FEED SYSTEM 

REC FEED PUh? LUBE OIL SYSTEM 

FEED PUMP SEAL WATER SYSTEM 

RECEIVER AND STEAM SYSTEMS 

PREHEAT SYSTEM 

BOILER SYSTEM ___ 

RECEIVER VENT & DRAIN SYSTEM 

RECEIVER GN 2 SYSTEM 

I RECEIVER FLASH TANK SYSTEM_ 

PREPARED BY T.J, MAYS, EXT 2795 

919 

956 

506 

S36 

551 

526 

511 

516 

001 

006 

816 

021 

811 · 

r ., 
r 
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- DETAIL.STARTUP tEST SCHEDULE PAGE, e 

3.2 .- w:~ APR MAY JUN JUL AUG SEP I OCT NOV DEC -
IJ ll3121i1Kil IHIII IIZ41 I 8 II lhm1112111I UIHl#l241111 7 11412112&1 11111111 .... 12 ru na"""'"'"' " "".,.,""" ll1118oza•I DESCRIPTION NO. 

RECEIVER AND STEAM SYSTEMS g)NT 

STEAM DUMP SYSTEM ~ 406 n I I 

MAIN STEAM SYSTEM 401 n I I 

AUX BOILER/TS FEEDWATER SYS_ 531 I I I t nf -
AUXILIARY BOILER SYSTEM 426 ri 

AUXILIARY STEAM SYSTEM 421 I I I I n I I 

THERMAL STORAGE AND ADMISSioN 
.STEAM SYSTEMS 

ADMISSION STEAM SYSTEM 411 n I I 

TS CHARGING STEAM SYSTEM 216 n I I 

TS CHARGING HEAT EXCHANGER SYS 211 
t I J I I n 1., I 

TS CHARGING HEATER VENT AND I l 1 · I I DRAIN SYSTEM 221 n 
TS FLASH TANK SYSTEM 226 n I I 

' I J I I TS TANK SYSTEM 201 ,--, 
CAlORIA MAKE-UP SYSTEM 286 '" 

,--, 

\ 

PREPARED BY T.J. MAYS~ EXT 2795 

r . r "\ ' .• 
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._. , ( ________________ _ 
STARTUP 1EST SCHEDULE PAGE, 7 

3.2 

DESCRIPTION I NO. 

J_tlERMAL STORAGE AND ADMISSION 
STEAM SYSTEMS CONTINUED 

TS GN 2 SYSTEM I 266 

l TS FIRE PROTECTION SYSTEM--! 261 

ULLAGE MAINTENANCE SYSTEM--! 241 

TS TANK EXTERNAL PIPING SYS - , 206 

TS CHARGING OIL SYSTEM 231 

TS EXTRACTION OIL SYSTEM ~ I 246 _ 

TS STEAM GENERATION SYSTEM _ j 256 I I t 
TS EXTRACTION H-X VENTS~ l I 

BLOWDOWN AND DRAIN SYSTEM _ 1
_. 251 I J 

BLANKETING STEA~ SYSTEM ------- 431 L __ _.;;.. __ ....:....--:-___;.;-----;----:------;:----;---,----, 
~ISCELLANEOUS SYSTEMS 

HVAC CONTROL ROOM & RS4 __ _ 

HVAC CRS i) --""---------
HVAC CRS 2 & 3) _____ _ 

:::G 
973~ 

TURBINE EXTRACTION STEAM SYS- I 416 t----..;_.;....._..;_ __ ....;._ _____ _,;. _______ ..;.,_ ___ ---" _ __, 

PREPARED BY T.J. MAYS1 CXT 2795 

.~ 

' 
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------:-~-~ SCHEDULE PAGE:, I 

! ·3.2 

DESCRIPTION rNO; 

MISCELLANEOUS SYSTEMS CONTINUED 

PLANT DRAIN SYSTEM 941 AS REQ•D 

OIL UATER SEPARATOR SYSTEM_ 946 

MAINTENANCE OIL SUMP SYSTEM-1943 

DIESEL PUMP FUEL SYSTEM 1~3 

DIESEL PUMP FIRE PROTECT. SYS.j932. 

DIESEL FIRE PUMP AND f~• t -I 
I . I 

DIESEL ENGINE 

PLANT FIRE PROTECTION SYSTEM-1931 

MISC. HVAC SYSTEMS 

19
1

• 1 

I I AS flEQ'D 

COJ..,1,;. ECTOR SY ST tit_ 1 I I HELIOSTAT READINESS 
101 I I 

HELIO ARRAY CONTROLLER CHAC)/ l H£LIO FIELD CONTROLLER CHFC> 
INTERFACES 106 

HELIOSTAT ARRAY CONTROLLER 
If I I I l I ·t (HAC) INITIALIZATION 

HELIO TARGETING VERIFICATION_ 116 

PREPARED BY T.J. MAYS_ EXT 2795 

r r . ' 
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I C DETAIL STARTUP 4f.sr SCHEDULE PA9£• ,· .-I 

3.2 l-flk I APR MAY JUN I JUL I AUG t SEP I OCT NOV I DEC 
, ll31Z111tz713 ltllll il241 I 1111,lii"'"'Kl:II ii 11211812813 11811 ilZ413I I 7 114121 .,. .. I 4 1111111,_I Z'I B 118"""'"8 8 IIS""IIIC/14111118..n, I 

DESCRIPTION NO. 

BE~M CHARACTERIZATION SYSTEM ,,. 

BEAM CHARACT. TARGET SYSTEM-'- 121 I I 

BEAM CHARACT . CAMERA SYSTEM _ 126 I I 

SYS DISTRIB. PROCESS CONTROL I I 
SYS DIST PROCESS CONTROL SYS_ 301 I I 

DATA ACQUISITION SYSTEM 321 I I 

DATA ACQUISITION REMOTE MULTI- J I I I I I 
j PLEXING SYSTEM 331 I I 

METEROLOGICAL AND COLLECTOR 
FIELD DATA SYSTEM 345 I. I 

OPERATING CONTROL SYSTEM 

SYSTEM DISTRIBUTED PROCESS 
CONTROLLERS/OCS INTERFACES~ 303 I I 

I OPERATIONAL CONTROL SYSTEM-·_ 311 I I 

DATA ACQUISITION SYSTEM ANO l t I I 

I I f 
OCS INTERFACE I 

INFRARED SCANNING SYSTEM __ 360 I I 

PREPARED BY T.J. MAYS# EXT 2795 

t' ,•--. - ... ·• 

I 
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--:·--- DEr.::rL ST ARTU, 4EST SCHEDULE PAOEi • --
3.2 ~t~ APR MAY JUN JUL AUG t SEP I OCT NOV DEC 1111.>!Qllil:-• 118117.,.••I 8 llbli"':il'UHI j l1711Ail:>III 11811111!:'•1111 7 114121121114 HI 11N.,.,.,l2'18 1181i!313l!I, 811,..,...,,,.. 111118""""• I 

DESCRIPTION NO. 

t-lELI0STAT ARRAY CON.ROLLER . 
HELIOSTAT ARRAY CONTROLLER 

CCONTR0L ROOM INTERFACE) __ 114 I I 

OPERATING CONTROL SYSTEM/ I I I f I t HAC INTERFACE 311 . I I 

DATA ACQUISITION SYSTEM/ l I I I 
I t I HAC INTERFACE 32f 

I 

METEROL0GICAL AND COLLECTOR l ~ I I t t FIELD DATA SYSTEM 345 I I 

RECEIVER TRIP/HAC INTERFACE_ 356 I 
I 

PLANT.SAFETY I I I I I I GENERAL PLANT SAFETY 995 ,· 

I 
FI~~ PREOPERATI0NAL TESTS I I I I I L RECEIVER ST AND ALONE TEST _ 1010 . -

THERM ST0R ST AND ALONE TEST_ 1020 •, 

I I 

. I t I I I I I COLLECTOR/REC. INTEGR. TEST_ i080 
I I 

INTEGRATED SOLAR SYSTEM TEST.;. f 
I 

1040 
I I 

i 
' I PREPARED BY T.J. MAYS_ EXT 2795 

t 'f . , 
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• PLANT ACCEPT ANC~EsT' SCHEDULE ,-
I 

: 3.2 

I DESCRIPTION ,----
! ACCEPTANCE TESTS CMANUAL 
J OPERATION I-------
1 
: PRELIMINARY ACCEPTANCE 'TEST _ 
i 
t ' 
j MODE 1 - BASIC NORMAL 

j MODE 2 - BASIC NORMAL ANO 
l - CHARGING --------

1 MODE 3 - STORAGE BOOSTED __ 
1 MODE • - IN-LINE FLOW __ _ 

MODE 5 - CHARGING ONLY __ _ 

MODE 6 - STORAGE DISCHARGING 

MODE 7 - DUAL FLOW ___ _ 

j ~CCEPTA)'lCE TESTS COCS 
1 CO~JROLLED OPERATION 

CASCADE CONTROL AND PLANT 
TRANSITIONS ______ _ 

COORDINATED CONTROL AND 
PLANT TRANSITIONS 

CLEAR DAY SCENARIO ___ _ 

I PREPARED BY I T. J. MAYS., 
l EXT. 2795 

~~v 

NO. 

1105 

1110 

1120 

1130 

1140 

1150 

1160 I 
I I 

1170 

1210 r---:---;-------......;...~...;...-""""'7_..._;.~-;......-----L==:=:1 

i 2201 I I l I ~ 
1230 _ : I _ 7 

' . ; ./ ~ ... ·r\: 
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- 4.1 -
SOLAR ONE 

PROPERATIONAL TEST PROCEDURE INDEX 

000 Receiver System 
001 Preheat System 
006 Boiler System 
011 Receiver Flash Tank 
016 Receiver Vent and Drain 
021 Receiver GN2 System 

100 Collector System 

150 

101 Heliostat Readiness 
106 Heliostat Array Controller (HAC)/Heliostat Field 

Controller (HFC) Interfaces 
111 Heliostat Array Controller (HAC) Initialization 
116 Heliostat Targeting Verification 

Beam 
121 
126 
311 

Characterization System 
Beam Characterization Target System 
Beam Characterization Camera System 
OCS/HAC/BCS Interface 

205 Thermal Storage Oil System 
201 TS Tank System 
206 TS Tank External Piping System 
231 TS Charging Oil System 
236 Caloria Make-up System 
241 Ullage Maintenance System 
246 TS Extraction Oil System 

250 Thermal Steam System 
211 TS Charging Heat Exchanger System 
216 TS Charging Steam System 
221 TS Charging Heater Vent and Drain System 
226 TS Flash Tank System 
251 TS Extraction Heat Exchanger Vents, Blowdown 

and Drain ·system 
256 TS Steam Generation System 
431 Blanketing Steam System 

-1-

PREPARATION 
RESPONSIBILITY 

SFDI 
(Rocketdyne) 

Martin 

SFDI 
(MDAC) 

SFDI 
(Rocketdyne) 

SFDI 
(Rocketdyne) 

IMPLEMENTATION 
DATE 

August 1, 1981 

August 7, 1981 

June 1, 1981 

July 17, 1981 

August 10, 1981 

• 
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905 Nitrogen 

930 

266 TSS GN2 System 
776 Turbine Generator 
906 GN2 Supply System 

Fire 
261 
771 
931 
932 
933 
934 

Protection 
TS Fire Protection System 
TG Fire Protection System 
Plant Fire Protection System 
Diesel Pump Fire Protection System 
Diesel Pump Fuel System 
Diesel Fire Pump and Diesel Engine 

405 Main/Admission Steam System 
401 Main Steam System 
406 Steam Dump System 
411 Admission Steam System 

420 Miscellaneous Steam Systems 
421 Auxiliary Steam System 
426 Auxiliary Boiler System 

505 Condensate 
416 Turbine Extraction Steam System 
526 Feedwater/Condensate Chemical Feed System 
536 Condensate Drain System 
541 Condensate System 
546 Inline Polishing Demineralizer System 
551 L.P. Heater Vent and Drain System 
556 Condenser Vacuwn System 

4.1 -

919 Demineralizer Chem. Storage and Transfer System 

550 Feedwater 
501 Receiver Feedwater System 
506 H.P. Feedwater Heater Vent and Drain System 
511 Receiver Feed Pump Lube Oil System 
516 Feed Pump Seal Water System 
521 TS Feedwater System 
531 Auxiliary Boiler/TS Feedwater System 
416 Turbine Extraction 

+ 

PREPARATION 
RESPONSIBILITY 

SFDI 
(S-R) 

SFDI 
(S-R) 

SFDI 
(S-R) 

SCE 

SCE 

SCE 

IMPLEMENTATION 
DATE 

July 24, 1981 

May 15, 1981 

August 10, 1981 

July 20, 1981 

August 1, 1981 

August 7, 1981 

• 
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600 Circulating Water 

705 

601 Circulating Water and Cooling Tower System 
606 Cooling Tower Chemical Feed System 
611 Cooling Tower Fan System 

Turbine Generator - Mechanical Systems 
701 Turbine Generator System 
706 Turbine Gland Seal Steam System 
711 Turbine Drains System 
741 Generator Stator Cooling System 
716 Turbine Hydraulic Control System 
721 Turbine Generator Lube Oil System 

4.1 -

726 Turbine Generator Lube Oil Conditioning/Purifying System 
731 Turbine Generator Lube Oil Transfer and Storage System 

750 Turbine Generator - Electrical and Control Systems 
746 Generator Excitation and Voltage Regulation System 
751 Generator Leads and Electrical System 
761 Turbine Generator Control and Interlock System 

901 Instrumentation and Service Air Systems 
902 Service Air System 
904 Instrument Air System 

910 Water Supply Systems 
911 Raw and Service Water System 
916 Demineralized Water System 
911 Demineralized Water Tank System 
918 Demimeralized Water Transfer System 
919 Demineralizerd Chemical Storage and Transfer System 
920 Demineralized Area Chemical Safety System 
936 Potable Water System 

940 Plant Drains and Sumps 
941 Plant Drain System 
943 Maintenance Oil Sump System 
944 Sanitation and Sewage Disposal System 
946 Oil Water Separator System 
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PREPARATION 
RESPONSIBILITI 

SCE 

SCE 

SCE 

SCE 

SIDI 
(S-R) 

SFDI 
(S-R) 

IM.PLEMENTATIOH 
DATE 

May 29, 1981 

July 3, 1981 

August 7, 1981 

June 12, ·1981 

May 12, 1981 

May 29, 1981 

• 
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951 Cooling Water System 

956 Sampling System 

960 Mechanical Support Systems 
961 Tower Elevator System 
962 Building Elevator System 

970 

966 Tower Crane and Hoist System 

HVAC 
971 
972 
973 
974 
975 

Systems 
HVAC {Control Room & RS4) 
HVAC (RSl) 
HVAC (RS 2 & 3) 
HVAC (RS 5) 
Miscellaneous HVAC Systems 

980 Flushing and Steam Blows 
981 Temporary Steam Blowing System 
982 Temporary Chemical Cleaning System 
991 Temporary Velocity Flushing System 

805 Main/Auxiliary Power Tra~sformers 
801 Main Transformer System 
806 Off-Site Power System 
811 Auxiliary Power System 
816 4160 V Plant System 

820( Collector Power 
821 4160 V Collector Field System 
826 208 V Collector Field System 

4.1 --
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PREPARATION 
RESPONSIBILITY 

SCE 

SCE 

SFDI 
{S-R) 

SFDI 

SFDI 
{S-R) 

SCE 

SFDI 
(S-R) 

IMPLEMENTATION 
DATE 

June 2611 1981 

September 11, 1981 

November 15, 1980 

March 13, 1981 

August 5, 1981 

May 10; 1981 ('l) 

May 29, 1981 

• 
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-
Load 
831 
836 
841 
846 
847 
848 
849 
850 
886 
889 

Centers and MCC's 
Station Service Transformer and 480 v. Bus 
Load Center "A" 
Cooling Tower Transformer and Bus 
Power Panel "A" 
MCC "A" 
MCC "B" 
MCC "C" 
MCC "L" 
Construction Power System 
Warehouse POwer jPanels 

855 Low Voltage Systems 
851 Plant Low Voltage System 
853 RS Power Distribution System 
856 Plant and Aircraft Warning Lighting System 

860 DC and UPS 
861 DC System 
866 UPS System 

871 Heat Tracing System 

876 Connnunication System 

880 Grounding Systems 
881 Grounding system 
882 Equipment Grounding System 
883 Instrument Grounding System 
884 Collector Field Grounding System 

305 System Distributed Process Controllers (SDPC) 
301 System Distribution Process Control System 
321 Data Acquisition System (Interface) 

4.1 -

331 Data Acquisition Remote Multiplexing System (Interface) 
345 Meteorological and Collector Field Data System (Interface) 
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PREPARATION 
RESPONSIBILITY 

SCE 

SCE 

SCE 

SFDI 
(S-R) 

SCE 

SFDI 
(MDAC) 

IMPLEMENTATION 
DATE 

June 12, 1981 

May 10, 1981 

June 19, 1981 

March 6, 1981 

July 1, 1981 

-
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340 Operating Control System 

303 System Distributed Process Controllers/OCS Interface 
311 Operational Control System 
321 Data Acquisition System and 00S Interface 
350 Infrared Scanning System 

360 Heliostat Array Controller 
114 Heliostat Array Controller (Control Room Interface) 
311 Opeating Control System/HAC Interface 
321 Data Acquisition System/lfA.C Interface-
345 Meteorological & Collector Field Data System 
355 Receiver Trip/RAC Interface 

995 General Plant Safety 

1010 Receiver Stand Alone Test 

1020 Thermal Storage Stand Alone Test 

1030 Collector/Receiver Integrated Test 

1040 Integrated Solar System Test 
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PREPARATION 
RESPONSIBILITY 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

T&B (?) 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(!IDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

IMPLEMENTATION 
DATE 

July 1, 1981 

July 1, 1981 

March 1, 1981 

October 1, 1981 

September 7, 1981 

October 10, 1981 

November 6, 1981 

• 



- 4.i -~-

SOLAR ONE 
ACCEPTANCE TEST PROCEDURE INDEX 

1100 Manual Operatrion 

1110 Model 1-Basic Normal 

1120 Mode 2-Basic Normal and Charging 

1130 Mode 3-Storage Boosted 

1140 Model 4-In-Line Flow 

1150 Mode 5-Charging Only 

1160 Mode 6-Storage Discharging 

1170 Mode 7-Dual Flow 

1200 OCS Controlled Operation 

1210 Cascade Control and Plant Transitions 

1220 Coordinated Control and Plant Transitions 

1230 Clear Day Scenario 
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PREPARATION 
RESPONSIBILITY 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(!,lDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

SFDI 
(MDAC) 

' 

IMPLEMENTATION 
DATE 

December 1, 1981 

January 5, 1982 

February 9, 1982 

January 20, 1982 

December 18, 1981 

December 18, 1981 

March 5, 1982 

April 1, 1982 

April 20, 1982 

)lay 7, 1982 

• 
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4.2 PREOPERATIONAL TESTS 

4.2.1 General 

Test procedures are formal documents which provide detailed 
step-by~step instructions for tbe conduct of individual 
tests. 

4.2.2 Purpose 

This instruction provides the method for preparing, 
reviewing, approving and changing test procedures. 

4.2.3 Scope 

Procedures for Preoperational Tests shall be prepared in 
accordance with this instruction during the Startup Test 
Program. 

Generic Tests for Electrical, Mechanical and Central 
Components are referenced in the SCE Startup Standards 
Section 5.0 and will be documented in attachments to the 
Preoperational Tests. 

Special test procedures may be used during the test program 
for investigative purposes resulting primarily in data col
lection. These procedures shall be prepared, reviewed and 
approved in accordance with this instruction during the 
Startup Program. Sections within Preoperational Test Proce
dures can be dedicated to data collection instead of using a 
special procedure. 

4.2.4 Test Procedure Responsibility 

4.2.4.1 Preparation 

Systems are identified in Attachment I using the 
Alpha-Numeric designators established by the scoped 
P&ID drawings .• 

Responsibility for the preparation of procedures is 
assigned primarily to the respective design 
organization. 

More than one system can be included in a test 
procedure when the systems are clearly interrelated, 
i.e., Turbine Lube Oil System and Seal Oil System. 

4.2.4.2 Review and Approval 

The Test Working Group will review and approve all 
Preoperational Procedures. 

_,_ 
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4.2.5 Procedure Format and Contents 

Test procedures shall include .a title page with a signature 
block, a table of contents and the main body Which shall be 
in the format shown below: 

1 .o 
2.0 
3.0 
4.0 
s.o 
6.0 
1.0 
8.0 
9.0 
10.0 

4.2.s.1 

OBJECTIVES 
ACCEPTANCE CRITERIA 
REFERENCES 
PREREQUISITES 
LIMITS AND PRECAUTIONS 
TEST EQUIPMENT 
INITIAL CONDITIONS 
PROCEDURE AND DATA COLLECTI.ON 
SYSTEM RESTORATION 
ATTACHMENTS 

Objectives 

This section identifies the objective (s) the test 1s 
to accomplish. The objectives should be. clearly 
stated, providing a concise non ... quantitative 
description of the intent of the test. 

The objectives will normally include some or all of 
the following: 

a) Normal system and component startup (manual and 
automatic). 

b) Normal system and component shutdown (manual and 
automatic). 

c) System and component operation during appro
priate operating modes. 

d) Manual and automatic component operation from 
local and remote control stations. 

e) Loss of instrument pneumatic fluid for safet:y 
related systems . or if such loss causes some 
automatic function,. 

f) Loss of motive and control power, if the 
consequences of such losses are required by 
design document commitments. 

g) Verification of system alarms both local and 
remote. 

h) Verification of major system parameters .• 

1) Verification of system capacities (heat 
exchanger, battery, pump capacities, etc.) • 

... 2 ... 
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4.2.5.2 Acceptance Criteria 

4.2.5.3 

The Acceptance Criteria section identifies the 
criteria which must be met to verify that system 
prformance is acceptable. Each listed criterion 
should identify the appropraite reference source and 
the step{s) in the .procedure that verify the 
criterion has been satisified. 

Acceptance criteria may be either quantitative or 
qualitative. Quantitative acceptance criteria 
specify system or equipment design values in accord
ance with design requirements {equipment specifica
tions, etc .• ). These criteria state design values of 
process variables and equipment operating character
istics such as flows, temperatures, pressures, 
currents, voltages, etc., required under specified 
conditions. Such values are specified as maximums, 
minimums, or design values with appropriate toler
ances provided. Quantitative data may appear with 
data collection as an attached data sheet .• 

Qualitative acceptance criteria spec'ify system or 
equipment design fUnctions (an event does or does 
not occur) sueh as automatic start, sequencing, or 
shutdown oocuring under sp.eci.fied conditions .• 

I 

References 

The Reference section lists those documents 
necessary to support the procedure's objectives and 
acceptance criteria, •. 

References are i.denti.fied by document title, number, 
and revision (number and/or date), as appropriate .• 
Documents which have not .officially been logged as 
project documents should not be used as refer-
ences. This section may include the .following 
documents:: 

a) Pilot Plant ~stem "Desor.ipti.on {RADL 1'.tem 2-1) 

b) Logic Diagrams 

c) Fl ow Diagrams 

d) Single Line Diagrams 

e) Single Line Meter and Relay Diagrams 

f) Piping and Instrument Diagrams 

g) Electrical Elementary Diagrams 

-3-
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h) Instrument Index 

i) Material Requisition and/or Specification 

j) Supplier Data 

Additional reference 
re-qui"?'e¢.----- -- --- -

4.2.5.4 Prerequisites 

headings are added, 
- ---- ----

as 

The Prerequisites section identifies those activi
ties (tests, inspections, calibrations, etc .• ) 
required to be completed, at anytime, prior to per
formance of the test. Initial conditions (those 
conditions which must exist at the start of 
testing), system alignment, temporary modifications, 
and support system requirements are not prerequi
sites but are considered in the Initial Conditions 
section. 

The Prerequisites section also identifies those 
activities required to be completed on the system 
prior to performance of the test. This section will 
normally .include the following specific prerequi
sites and descriptive paragraphs: 

a) Master Tracking ~stem (Turnover Punch List) 

The MTS has been reviewed and outstanding items 
(if any) will not affect this test. · A summaey 
list of outstanding items is attached. 

b) Temporary Modificatiol)S 

The log of 
reviewed, is 
this test. 
Circuits,.") 

c) System Tes:bs 

temporary modifications · has been 
current, and is satisfactory for 

(See "Abnormal Equipment & 

Additional system level prerequisites are added 
as required. 

d.) Component .Level Prerequisites 

Identifies those activities required to verify 
completion of prerequisite and generic testing 
on components. 

--·4·-
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e) Turnover Documentation 

Ensure system turnover for preoperational 
testing is in accordance with 5.4 Equipment 
Release Procedure. 

4.2.5.5 Limits and Precautions 

The Limits and Precautions section provides fore
warning of' hazardous situations that may develop and 
equipment operating limitations to be observed 
during performance of the test. Only those pre
cautions that are generally pertinent to the entire 
test are listed in this section. Specific pre
cautions are included in the text of' the proced'l,l?'e 
as CAUTION statements just prior to the step which 
they apply. Technical Specification Limits shall be 
specified as CAUTION,. 

The section may also include General Administrative 
Notes which provide additional information necessary 
or useful for the successful performance of the 
test, such as testing philosophy, special instruc
tions, definitions, etc. General Administrative 
Notes may be included in the body of tfie procedure 
just prior to the steps to which they apply and are 
designated NOTE .• 

4.2.S..6 .Test Equipment 

This section identifies the temporary equipment 
required to conduct the test and collect data. 

Test equipment ins .. talled or used in the performance 
of the test is listed by descriptive name (including 
range, accuracy, and service conditions) or by manu
facturer make and model number. This section may 
include the following sub-section headings: 

a) Indicating Instruments 

b) Sensors and/or Tr,ansdueers 

c) Recording Equipment 

4. 2. 5. 7 Initial Conditions 

The Initial Conditions section describes those 
conditions necessary before testing can start. this 
will normally include:: 

a) Temporary installations necessary to the start 
of the test. 



4.2.5.8 

-

b) Identification and o~rational status of inter
facing systems and components necessary to 
support the testing of the systems .• 

c) Specification of the initial alignment and 
status of the components within the system under 
test. 

d) Environmental conditions whioh simulate those 
the system will experience during normal or 
accident situations when necessary to adequately 
test the equipment. Normally, environmental 
conditions will be ambient~ 

e) Requir-ements to ensure that the plant is capable 
of supplying water of acceptable quality and 
quantity for the test. 

Procedure and Data Collection 

The Procedure and Data Collection section provides 
the detailed step-by-step instruc~ions required to 
demonstrate test acceptance criteria are satisified 
and to obtain baseline operating data. The instruc
tions must include activities that demonstrate 
system and component performance meet acceptance 
criteria,. 

This section is subdivided by headings for the pur
pose of procedure organization and clarity at the 
writer's option. However, it is recommended these 
subdivisions follow the physical characteristics of 
the system and the various modes of testing. Each 
subdivision consists of a continuous series of 
operations prepared under the assumption tha.t 
testing, once started, will be carried to completion 
without interruption. 

System performance parameters should be determined 
QY one of the .following methods, listed in order of 
preference: 

a) Directly measuring the required parameters using 
installed permanent plant instruments.~ 

b) Directly measuring the required parameters using 
test instruments .• 

c) Calculating the required parameters directly 
from measured variables (e.g .• , calculating pump 
flow by measuring the time required to pump a 
measured quantity of liquid). 

When the Startup Engineer iS expected to 

-6-
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calculate the value in the field, an equation 
must be provided. 

d) Calculating the required parameters indirectly 
from measured variables (e.g., measuring pump 
head and obtaining pump .now from a certified 
pump curve ) • 

Test data is normally recorded in the body of the 
procedure immediately following the steps that set 
up the required test conditions and adjacent to 
acceptance criteria where practicable. However, 
where extension or repetitive .lists of data are 
required, data sheets may be used,. 

Where appropriate, the Procedure section should 
reference the Station operating or emergency 
procedures to accomplish certain Evolutions. 

4.2.5.9 System Restoration 

This section contains steps to return the system to 
a condition that satisifies existing plant operating 
requirements. Temporary modifications shall be oon
trolled by "Abnormal Equipment and Circuits", . 
5.2.6.2 

4.2.5.10 Attachments 

This section contains data sheets, pertinent 
references, applicable equations, necessary 
consultants, and oalculational techniques, etc., as 
required. 

4.2.6 Test Procedure Format 

The test procedure main body is prepared using the format 
described below: 

4.2.6.1 Layout 

There are various levels of beadings in the test 
procedure denoted as follows: 

1.0 MAJOR SECTION (UPPER CASE) 

1 • 1 Subsection (Upp.er & Lower Case) 

1.1.1 Sub-SUbsection (Upper & Lower Case) 

1.1.1.1 SUb-Sub-SUbsection (Upper & Lower Case) 

-7-
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• 

• 

Procedure items or a,teps are provided mider any of 
the above headings by using lower case al:phabetic 
characters. 

4.2 .• 6.2 Sign Off 

In_ the margin beside each test procedure stop., for 
whiab a significant action must be taken, a 
verification and date bloc.k is provided as follows-: 

INITIAL / :DATE 

11.2.6.3 Page Numbering 

The text is . paginated SEtquentiall,y using AN:bic 
numerals. The procedure number, revision num):)er, 
page _ number, and total number shall appear in •tbe 
bottODl right hand corner of' eaab·page. 

4 .• 2 .• 6 .• 4 Notes and Cautions 

Where used in the text, a nqte statement is preceded 
by the word NOTE typed in ~pi tal J.etters and 
centered ,above the no·te statement,. When -a oau.t±on 
is required, the enti~ statement will be typecj. •. in 
~pital letters with the word CAUTION oentered-above 
the statement, • 
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000 RECEIVER SYSTEM 

180 COLLECTOR SYS1tH 

158 BEA_H CHARACTERIZATION SYSTEM .. 
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985 NITROGEN SYSTEH 

930 FIRE PROTECTION SYSTEH 

405 HADVADHISSION STEAM 
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505 CONDENSATE SYSTEM · 

560 FEEDVATER SYSTEM 

688 CIRCULATING MATER SYSTEH -
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758 TURBINE GENERATOR 
- ELECT AND CONTROL SYS 
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910 VATER SUPPLY SYSTEMS 

940 PLANT DRAINS AND SUMPS 

951 COOLING VATER SYSTEM 

956 SAMPLING SYSTEM 

960 HECHANCIAL SUPPORT SYSTEMS-· 

979 HVAC SYSTEHS 

980 FLUSHING AND STEAM BLO\IS __._ 

895 HAIN/AUXILlARY POVER TRANSF._ 

828 COLLECTOR POIIER 

830 LOAD CENTERS AND HCC'S 

855 LOW VOLTAGE SYSTEMS 

860 DC AND UPS 

871 HEAT TRACING SYSTEM 

878 COMMUNICATION SYSTEM 

888 GROUNDING SYSTEM 

0
0
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10 MWe SOLAR PILOT PLANT PA8E• 3 4.3 PROCEDURE DEVELOPMENT SCHEDULE Sept. 24, 1980 
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305 SYSTEH DIST. PROCESS CONTROL_ 

340 OPERATING CONTROL SYSTEM __ 

360 HELIOSTAT ARRAY CONTROLLER_ 

995 GENERAL PLANT SAFETY 

1010 RECEIVER STAND ALONE TEST_ 

1020 THERM. STOR. STAND ALONE TEST • • A 

11838 COLLECTOR/RECEIVER INTEGRATED 
TEST 

1040 INTEGRATED SOLAR SYSTEM TEST_ 

l "05 PRELIMINARY ACCEPTANCE TEST_ 

1110 HOOE I - BASIC NORMAL 

1120 HOOE 2 - BASIC NORMAL AND __ . 
CHARGING 1 I 1130 HOOE 3 - STORAGE BOOSTED ____ I 
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1158 110DE s ~ CHARGING 0NL y . · I I t 
1160 MODE 6 - STORAGE DISCHARGING_ : • • A 
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SCE STARTUP STANDARDS 

SECTION 5.1 

ORGANIZATION AND RESPONSIBILIT.IES 



CONTENTS 

5.1.1 GENERAL 

5. 1 .2 PURPOSE 

5.1.3 RESPONSIBTI.ITIES 

5.1.3.1 PROJECT STARTUP ENGINEERING SUPERVISOR (PSES) 

5.1.3.2 STARTUP DESIGN ENGINEERS 

5.1.3.3 LEAD ELECTRICAL STARTUP ENGINEER 

5.1.3.4 LEAD I&C STARTUP ENGINEER 
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5.1.3.8 SERVICE ENGINERS, GENERAL 

5. 1. 4 NIGHT ORDERS 

- 5.1.5 ORGANIZATION CHART 



- 5.1 ORGANIZATION AND RESPONSIBILITIES 

5.1. 1 General 

Plant Startup is defined as that period of time between the 
final stages of construction and the date of firm operation. 

The Startup Organization consists of a Project Startup 
Engineering Supervisor and a number of Startup Engineers to 
supervise the initial placing in service and operation of all 
systems and equipment. The Project Startup organization will 
be assisted by Design Engineers and other Engineers as 
required to bring the startup to a successful conclusion. 

5. 1 .2 Purpose 

This section proposes to clearly define the responsibilities 
of the Startup Engineers, Contractors, Vendors and other 
individuals associated with startup. This section also 
proposes to define the organizational relationships required 
for a coordinated and comprehensive startup program. 

5.1.3 Responsibilities 

The Project Startup Engineering Supervisor (PSES) has the 
- overall responsibility for startup .• 

The PSES is responsible for startup operations, performance 
tests and demonstrations and final functional check of all 
systems and equipment. Startup will begin during the final 
stages of construction and continue through firm operation. 
The PSES 's responsibility will terminate when all equipment 
and uni ts are placed on a firm operation status .• 

5.1.3.1 Project Startup Engineering Supervisor (PSES) 

a) The PSES, or his designated representative, will 
remain "onsite" or "on-call" continuously from 
the initial operation of the first system or 
equipment through to firm operation of the final 
unit. 

b) The PSES and his assistant will plan, coordin
ate, direct, and supervise all startup opera
tions. These activities include, but are not 
necessarily limited to the following functions: 

1) Plan, coordinate and supervise all startup 
operations. 

2) Schedule all startup operations consistent 
with the Master Construction Schedule. 

-1-
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3) Coordinate Contractor and Vendor startup 
activities. 

4) Maintain a current schedule of Startup 
Engineers and Vendor Representatives to 
insure adequate startup coverage. 

5) Maintain a current address and telephone 
list of all personnel associated with 
startup. 

6) Coordiante with the Supervisor of Operation 
and Maintenance (SOM) to insure adequate 
operator manning requirements. 

7) Verify that all startup activities are 
conducted in accordance with established 
and approved procedures. 

8) Maintain safe working conditions and insure 
strict adherence to safety rules and 
regulations .• 

9) Monitor systems and equipment perform
ance. Insure that all systems and equip
ment meet the performance design criteria. 

10) Analyze and identify equipment problem 
areas and initiate action for correction. 

11) Provide necessary maintenance for all EPGS 
equipment to insure continuous and reliable 
service to firm operation. Such mainte
nance provided to be that beyond the scope 
or reasonable capability of the Station 
Maintenance and Technical Forces. Initiate 
requisition to purchase service, equipment 
and materials. 

12) Process in service equipment outage re
quests on an approved Edison Form (OD-16). 

13) Prepare and distribute programs and 
instructions for major startup activities. 

14) Schedule and chair all Test Working Group 
Startup Meetings. 

15) Prepare and distribute Weekly Startup 
Schedules and Weekly Progress Reports .• 

16) Maintain chronological diary of all startup 
activities. 
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17) Conduct demonstration and performance 
tests. 

18) Prepare Startup Reports 

c) All Contractor Vendor Representatives associated 
with Startup will report to the PSES for 
coordination. 

d) The PSES will accept systems and equipment 
released for startup from the Project Construc
tion Engineer. All systems and equipment shall 
be released from Construction on an approved 
release form with boundaries, parameters and 
deficiencies defined. Released systems and 
equipment will be checked out by the Startup 
Engineers and if sufficiently complete will be 
placed in a startup mode, after being released 
to startup for operation and testing. 

5.1.3.2 Startup Design Engineers 

The Startup Organization will be supported by SCE 
Design Engineers as required. While assigned 
directly to Startup, these Engineers will report 
directly to the PSES for assignment. 

5.1.3.3 Lead Electrical Startup Engineer 

Coordinates and directs electrical testing by SCE 
contractors, vendors and/or Southern California 
Edison Company personnel. Reviews test results by 
DOE Contractors to confirm acceptability for 
Equipment Release. 

5.1.3.4 Lead I&C Startup Engineer 

5.1.3.5 

Coordinates and directs all instrument and controls 
functional testing by SCE contractors, vendors, 
and/or Southern California Edison Company person
nel. Reviews test results by DOE Contractors to 
confirm acceptability for Equipment Release. 

Lead Mechanical Startup Engineer 

Coordinates and directs initial startup of all 
mechanical equipment, preoperational cleaning of 
piping systems and vessels. Directs Southern 
California Edison Company personnel, vendor 
representatives, Service Enginers and certain craft 
labor in the fulfillment of startup operations and 
related functions. Reviews test results by DOE 
Contractors to confirm acceptability for Equipment 
Release. 
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5.1.3.6 Concept 

All major equipment vendors and contractors are 
responsible for the proper installation of their 
respective equipment within the scope of their con
tracts with DOE or SCE. Any deviations shall be 
approved by the respective engineering depart
ments. The PSES shall be notified of all changes. 
The installation of systems and equipment will be 
monitored by Construction Engineers and the PSES to 
insure compliance with contractors and vendors con
tractual obligations. All contractor and vendor 
drawings, instruction manuals, information bulletins 
and other material shal1 be available to the PSES 
for his information and files. 

5.1.3.7 Station Operating Personnel 

The station operating personnel will operate all 
permanent plant equipment under the supervision of 
the SOM as directed by Startup Engineers. Operation 
by plant personnel will begin when the system and/or 
equipment is released from the PSES to the Station 
for operation. The SOM is responsible for the 
following: 

a) Provides sufficiently trained operating person
nel to operate all permanent plant equipment for 
the beginning of startup through firm operation. 

b) Accepts equipment formally released from the 
PSES, providing such equipment meets the 
standard requirements for operatic~. 

c) 

1) Posts release tags on all released systems 
and equipment. 

2) Maintains records of released equipment. 

3) Issues necessary clearances on released 
equipment and posts clearance tags. 

4) Maintains 
clearances. 

records of outstanding 

Provides technical 
maintain chemical 
during the entire 
standard practices. 

assistance 
limits in 

startup 

to monitor and 
process systems 
consistent with 

d) Assists the Project Engineer in defining proce
dures and rules for general housekeeping and 
safety. 
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e) Provides competent maintenance and technical 
personnel to maintain, calibrate, tune and 
adjust equipment released for startup opera
tions. Such services to be rendered to the 
limit of Station resources and to be provided 
from first date of release for startup opera
tions to firm operating date. 

5.1.3.8 Service Engineers, General 

All DOE Contractor(s), Subcontractor(s), Vendor (s) 
and Consultant(s) participating in the startup pro
gram are included in this category. General respon
sibilities applicable to all Lead Service Engineers 
include: 

a) Provide a current print file and technical sup
port information on the equipment for which he 
is responsible. 

b) Provide written procedures far enough in advance 
of initial start of equipment to give the PSES 
time for review and comment of the procedure. 

c) Provide technical personnel to meet equipment 
operational schedules and operator training .• 

d) Adjust and tune instruments and controls from 
initial operation to completion of contractual 
obligation. 

e) Provide a current personnel call list to the SCE 
Field Office Administrator. 

f) Provide a current information for the Mechanical 
and Instrument Data Sheets. 

g) Provide instrument set point data for control
lers, transmitters, receivers, indicators and 
pressure switches. 

h) Within the scope of contractual responsibility, 
originate requisitions against appropriate pur
chase orders for replacement parts and expedite 
delivery to meet Startup Schedules. 

i) Maintain a work item list which includes 
estimated material delivery date and type of 
outage required for the work. 

j) Be prepared to provide coverage with technical 
personnel as required during critical periods of 
operation. 
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k) Attend and participate in 
planning meetings called or 
PSES. 

information and 
scheduled by the 

1) Coordiante all engineering design and "as-built" 
discrepancies. 

m) Coordinate release of all equipment for which 
they are responsible. 

n) Work in close cooperation with the PSES and his 
representative. 

o) Perform mechanical equipment check out, instru
ment calibration, set point adjustments and 
electrical check out prior to operation. 

p) Provide operational supervision as required by 
respective contracts. 

5.1.4 Night Orders 

Night Orders will be issued by the PSES to SCE Operations and 
all concerned contracto personnel covering startup activities 
after normal working hours and/or weekends. These orders are 
issued to coordinate startup activities and will detail any 
specific startup requirements .• 

SCE Operations will return their copy to the PSES py 
7:00 a.m. the following day. 
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STARTUP NIGHT ORDERS 

SOLAR ONE GENERATING STATION 

The instructions listed below are to be carried out during Evening Shift 
hours: 

Signed.__ __________________ _ Date ________ _ 
Project Startup Engineering Supervisor 
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5.2 Administration and Records 

5.2.1 General 

The administrative procedure for Startup provides the means 
to accomplish these objectives: 

a) Maintain design and construction information, 
instruction, prints, plans and procedures in 
and readily accessible condition for the 
responsible for startup activities. 

operating 
a current 
personnel 

b) Record and maintain the results of preoperational check 
out tests and initial operation of plant equipment., and 
the progress of startup activities for continuous 
evaluation of the startup program. 

c) Record actual and. equipment performance data during 
startup for comparison with design data and comparison 
with later operating results. 

5.2.2 Purpose 

This procedure describes the administrative practices, 
recording and reporting requirements for startup .• 

5.2.3 Responsibilities 

5.2.3.1 Project Startup Engineering Supervisor 

Is responsible for the administration of startup 
activities and recording and reporting startup 
information. In addition, the PSES is responsible 
for providing information and data on equipment and 
acti vi ti es for the completion of the records and 
reports described in this procedure. 

5.2.3.2 The Southern California Edison Company 
Steam Generation Division 

Is responsible for: 

a) Collecting and maintaining the normal ll'lit 
operating records. 

b) Submitting maintenance work lists on a daily 
basis for all systems released for operation. 

c) Maintaining an adequate force to operate and 
maintain equipment and systems according to the 
current Startup Schedule and requirements of the 
PSES • 
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d) Maintain temporary records as required. 

5.2.3.3 The Lead Service Engineer/Contractor Representatives 

Are responsible for: 

a) Checking out the equipment prior to the 
operational release. 

b) . Preparing work orders to accomplish necessary 
completion and maintenance work on systems and 
equipment. 

c) To provide instrument and Equipment Data Sheets 
and update them weekly. (Blank forms are 
available fran the PSES.) 

d) To provide all necessary facts and data 
pertaining to the formulation of a trouble or 
incident report prepared by the PSES. 

5.2.4 CoI1111unications 

Camnunications are essential throughout the startup period to 
disseminate information, coordinate startup activities and 
for the protection of personnel and equipment.. As startup 
ac ti vi ti es progress, formal and information meetings will be 
scheduled to discuss procedures, methods, and the participa
tion of groups and individuals in startup activities. 

a) Formal meetings will be scheduled by the PSES prior to 
the initial startup of any major equipment, prior to the 
scheduling of an event involving several manufacturers., 
and whenever an event occurs which affects a timely 
scheduled completion of start-up activities. 

b) Informal meetings will be held daily QY the PSES, after 
startup activities commence, to discuss planned opera
tions and any details for the ensuing 24 hours period. 
Prior to any test or unusual operation, the details, 
limitations and safety precautions will be discussed with 
the plant operators and contractor representatives. 

c) Minutes of formal startup meetings will be maintained by 
the PSES. 

5.2.5 Reports 

5.2.5.1 Daily Progress Reports 

Daily Progress Reports, if required, will be pre
pared beginning with initial startup and continue 
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through firm operation.. Daily reports will cover 
developments of the proceeding 24 hours and forecast 
activities for the succeeding 24 hours. 

5.2.5.2 Weekly Progress Report 

The Weekly Startup Progress Report is prepared to 
provide all startup and management personnel wtih an 
official documentary on startup progress. The 
report will continue each week until commercial 
operation. This report will be keyed to the Master 
Startup Schedule. 

Originator 

PSES 

Distribution 

a) Steam Generator Division 

b) Project Manager 

c) Project Construction Superintendent 

d) Field Office Administrator 

e) Station SOM 

f) Field Personnel, as required 

5.2.5.3 Field Startup Schedules 

These schedules will be required when deviating from 
the Master Startup Schedule or when startup circum
stances require interim schedules. 

Originator 

PSES 

Distribution 

a) Project Construction Superintendent 

b) Station .SOM 

c) Field Personnel, as required 

5.2.5.4 Memorandum for File 

This represents the equivalent of a trouble .or 
incident report. A "MemorandllDl for File" shall be 
prepared as soon as practical after incidents such 
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as equipment failures, plant malfunctions, and 
accidents occur. 

Originator 

PSES 

Distribution 

a) Project Construction Superintendent 

b) Field Personnel, as required 

5.2.5.5 Plant Work List 

A plant completion and maintenance work list wll be 
maintained at all times. This list will include 
work description, name of originator, outage 
requirements, and approval signature. No work will 
be accomplished unless approved by the PSES. 

Originator 

PSES 

Distribution 

a) Project Construction Superintendent 

b) Station SOM 

c) Field Personnel, as required 

5.2.6 Records 

5.2.6.1 Chronological Diary 

The official Startup Diary will be maintained by the 
PSES. Daily entries will be made to reflect 
pertinent plant start-up activity and progress. 

5.2.6.2 Abnormal Circuit Log 

Southern California Edison Company Operations, under 
the direction of the Lead Electrical Startup Engi
neer, will maintain a current abnormal circuit 
log. This log shall list all jumpers installed, 
leads lifted, or other circuit abnormality, name of 
the responsible party, reason for abnormality and 
date. 
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5.2.6.3 Mechanical Equipment Data Sheets 

Individual equipment data sheets will be maintained 
by the PSES. The appropriate Lead Service Engineer 
is responsible for supplying equipment nameplate 
data and for performance data on equipment for which 
he is responsible. 

Distribution 

a) PSES 

b) Station SOM 

5.2.6.4 Hydrostatic, Pneumatic and Static Test Sheets 

Hydrostatic, Pneumatic and Static Test Sheets will 
be initiated and completed by the Responsible Con
struction Engineer.. The completed sheets will be 
transmitted to the PSES who will maintain them in 
the files until completion of the Project. Copies 
of Hydrostatic, Pneumatic and Static Test Sheets 
should accompany equipment releases. 

5.2.6 .5 Instrument Set Point Data Sheets 

Initial calibration of all plant instrumentation is 
the responsibility of the appropriate contractor 
representative. The instrument calibration/setting 
will be transmitted to the respective data sheet 
maintained by the PSES on a weekly basis .• 

Distribution 

a) PSES 

b) Station SOM 

5.2.6.6 Electrical Data Sheets (Form 142) 

The Lead Electrical Startup Engineer is responsible 
for delivering to the PSES a Form 142 for each cir
cuit completed. The individual circuits .te be 
included are itemized in the Electrical Startup 
Schedule. Two categories of construction completion 
are recognized: (a) that completed by the Test 
Crew, and (b) that completed by Construction (see 
test responsibility). Form completion after testing 
is the responsibility of the PSES. 

Originator 

Lead Electrical Startup Engineer 
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Distribution 

a) PSES 

5.2.6.7 Rotating Equipment Alignment Data 

Project Construction Engineer will 
rotating equipment alignment data. 
Equipment Alignment Sheet will 
Construction Release Sheet. 

originate the 
A copy of the 

accompany the 

5.2.6.8 

Distribution 

a) PSES 

Equipment Release Sheet (Refer to Section 4) 

This document is prepared by the contractor and 
passed on to the Project Construction Engineer and 
includes the items listed on the Master Startup 
Schedule and is accordingly numbered. All construc
tion deficiencies shall be listed. It is trans
mitted to the PSES, who will check out the released 
equipment or systems. Next the PSES will pass on 
the release to the Station Superintendent, or his 
representative, who will again check out the equip
ment of the systems, at the same time noting any 
deficiencies not previously listed, and hanging 
Equipment Release Tags. Signatures of Contractor, 
Construction Engineer, Startup Engineer and Station 
Representative are required on the release form 
before operation of equipment or systems. 

Originator 

Construction Engineer 

Distribution 

a) PSES 

b) Station Superintendent 

5.2.6.10 Startup Work Requests 

All work to be performed by the Construction forces 
after construction equipment release must be 
approved by the PSES. This mandate starts when the 
Construction Engineer delivers the "Release Sheet" 
to the PSES. Work requests will be initiated by the 
Lead Service Engineers, Operating Foremen, Startup 
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Engineers, and Design Engineers. Determination of 
payment for work accomplished lies jointly between 
the PSES and the responsible Construction Super
intendent and appropriate Lead Service Engineer .• 

Originator 

Lead Service Engineer, Operating Foremen, Startup 
Engineer, Design Engineer 

Approval 

PSES 

Distribution 

a) Project Construction Superintendent 

b) Project Cost Engineer 

c) File 

5.2.7 Final Startup Records 

The PSES will prepare the final Startup records, containing 
the following: 

a) Sunmary of startup, including chronology of key 
activities and jobsite personnel 

b) Startup schedule record 

c) System and equipment cleaning records 

d) Steam blow records 

e) Hydrostatic, Pneumatic and Static Test Records 

Distribution 

a) Station SOM 

b) Engineering files 
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5.3 Clearance Procedures 

5. 3. 1 General 

After startup operations are initiated, equipment and systems 
will be transferred, as they become available, fran a 
construction to an operating phase. At this time, construc
tion workers are accordingly restricted in their activities 
with respect to equipment on which they can work and must 
obtain a suitable equipment clearance before working on such 
operating equipment. 

5. 3.2 Purpose 

This procedure is designed primarily to protect personnel 
from injury and, secondarily, to prevent damage to plant 
equipment after startup operations are initiated. 

5.3.3 Responsibilities 

5.3.3.1 Southern California Edison Company Projec.t Startup 
Engineering Supervisor 

a) Provide a current list of personnel authorized 
to take operational clearances and issue craft 
clearances. 

b) Administer and control the clearance procedure 
and insure compliance with its provisions. 

c) Take, hold and release operational clearances. 

d) Keep Southern California Edison Operations 
advised of crai't clearances in effect .• 

e) Issue all craft clearances required before any 
work is performed on the equipment or systems 
turned over by Construction. 

f) Direct the restoration of operational status of 
equipment and systems following the release of 
operational clearances,. 

5.3.3.2 Southern California Edison Company Operations 

a) Issues operational clearances to the Startup 
Engineer, and accepts their release when 
rendered. 

b) Maintain the official operational clearance l.og. 

c) Maintain a current file on all operational 
clearances in process and in ei'fect. 
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d) Perform all operational work required to effect 
operational clearances and to restore systems 
and equipment after clearances are released. 

5.3.3.3 Contractor Personnel 

a) Submits clearance request to the Startup 
Engineer in the form of a craft tag properly 
filled in and signed. Every effort should be 
made to submit clearance reques.ts to the Start
up Group 24 hours in advance of the scheduled 
work. 

b) Upon receipt of the craft clearance stub, 
assures safe-to-work conditions and supervises 
corrective work. 

c) Defines boundaries of craft clearance to 
construction personnel. 

d) Inspect systems and equipment at the conclusion 
of work and verifies operational integrity 
before releasing the craft clearance. 

5.3. 3.4 Southam California Edison Company Maintenance 
Personnel Assigned to the Project 

Whenever Southern California Edison Company 
maintenance personnel require a clearance to perform 
work on equipment or systems., the same procedure set 
forth in Section 5 •. 3.. 4 will apply .• 

5.3.4 Clearance Procedure 

The procedural steps in taking and releasing operation and 
craft clearances are stated below and outlined in the flow 
chart accompanying this procedure (Appendix A). 

5.3.4.1 Clearance Requester 

Submits clearance request to Southern California 
Edison Company Startup Engineer in the form .of a 
craft tag with two attached stubs, properly filled 
out and signed. 

5.3.4.2 Startup Engineer 

Receives the craft clearance request and checks the 
effect on operations. Determines that the craft 
clearance will not interfere with operations, and 
requests an operational clearance. 
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- 5.3.4.3 Operations 

Clears equipment. Hangs operational clearance 
"Buddy Tags" and craft tag. Notes number and 
location of "Buddy Tags" on back of operational 
clearance tag. Makes t,Og entry and files opera
tional clearance tag. Informs the Startup Engineer 
that clearance is ready for issue. 

5.3.4.4 Startup Engine~r 

Verifies boundaries and safety clearance. Remove 
craft clearance stubs fran craft clearance tag. 
Attaches craft control stub to operational clearance 
stub and issued craft clearance stub to requester. 

5.3.4.5 Clearance Requester 

To release a craft clearance, he receives the craft 
clearance stub from Craft Foreman, inspects the 
system or equipment for completion of work and 
operational integrity, and returns the craft 
clearance stub to the Startup Engineer. 

5.3.4.6 Startup Engineer 

Verifies the completion of work and lifts the craft 
clearance tag. Releases the operational clearance, 
and instructions Operations as to required equipment 
status. CAUTION: ALL CRAFT CLEARANCES MUST HAVE 
BEEN REMOVED PRIOR TO RELEASE CF OPERATIONAL 
CLEARANCE,. 

5.3.4.7 Operations 

Removes all operational clearance tags. Files or 
destroys tags and stubs. 

5. 3.5 Precautions 

a. Before equi.pment is turned over to Southern California 
Edison for the first Ume, all construction tags will be 
removed. The Startup Engineer shall be responsible .for 
obtaining clearances on valves, switches, circuit 
breakers, et.c. , isolating all sources of energy in such 
a manner that untagged equipment cannot become 
hazardous. 

b. Construction or SCE maintenance personnel cannot perform 
any work on equipment tagged with a release tag 
reading: "This Equipment Has Been Turned Over to the 
Southern California Edison Company," unless they hold a 
craft clearance on the equipment., • 
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- NOTE: lN SOME INSTANCES, LIMITED WORK CAN BE ACCOMPLISHED 
UNDER A "PERMISSION." PERMISSIONS FOR WORK ARE 
ISSUED BY THE OONTROL OPERATOR (WITH APPROPRIATE LOG 
BOOK ENTRIES ACOOMPANIED BY SIGNATURES OF SCE MAIN
TENANCE PERSONNEL OR SERVICE ENGINEER) FOR WORK THAT 
IS ORDINARILY PERFORMED WHILE EQUIPMENT IS ROTATING, 
ENERGIZED OR PRESSURIZED. EXAMPLES: ADJUSTING PUMP 
PACKING. CERTAIN INSTRUMENT WORK. PERMISSIONS MUST 
BE RELEASED 00 THE DAY THEY ARE GRANTED .. 

c. All clearance tags shall be filled out completely. 
Blank tags are not to be .used and shall be considered 
not valid. 

d. Contractor and SCE Personnel requesting clearances shall 
be given the craft clearance stubs of the tags to hold 
in their possession until they are ready to have the 
equipment released. The stub numbers shall be matched 
with the tag numbers be.fore the tags are removed. Only 
the man originally obtaining the clearance shall release 
the equipment. Craft tags shall be hung last and 
removed first-• 

e. The craft tag shall be attached with the operat·ional 
clearance "Buddy Tag" on the electrical breaker or where 
the isolation ef the system or equipment can be certi:
fi ed as safe for work within the boundaries of the 
clearance as determined by the clearance requester. 

f. More than one craft clearance may be issued under one 
operational clearance-. 

g. NO CRAFT SHALL WORK UNDER THE CLEARANCE OF ANOTHER 
CRAFT-. 

h. No service organization or company shall work .under the 
clearance held by another service organization or 
company. 

i. Clearing mechanical equipment, such as motor driven 
pumps, shall require that the motor starter or circuit 
breaker be cleared by opening the disconnect-s of the 
starter or racking out the circuit breaker; also, the 
control circuit must be cleared by opening the co.ntrol 
switch at the starter or breaker compartment. In every 
instance fuses shall be pulled where provided. 

j. Under no circumstances shall there be a craft clearance 
tag hung without an operational clearance tag. 

k. The Startup Engineer removing the last craft clearance 
tag is responsible fer releasing of the operational 
clearance, the operational clearance is not to be used 
to keep equipment out of service .• 
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1. No clearance boundaries shall be altered without the 
approval of the Startup Engineer .• 

5.3.6 Release of Systems and Equipment by Construction to Startup 

a. When the construction of a system or equipment has ben 
completed, a release signed by the Contractor noting all 
construction deficiencies will be forwarded to the Pro
ject Construction Engineer. The Project Construction 
Engineer will transfer the system or equipment to Start
up with a wr.itten release to the Startup Engineer .• 
Copies of hydrostatic, pneumatic and static test data 
sheets and alignment and mechanical data sheets shall 
accompany this release if applicable. A P&ID marked to 
clearly show boundaries of the release shall accompany 
the release. 

b. The Project Construction Engineer Receiving a release 
shall check out the system or equipment to satisfy him• 
self of its operational integrity, list any deficiencies 
not previously listed, endorse the release and relay it 
to the Startup Engineer requesting boundary clearances 
as appropria:te .• 

c. The Startup Engineer will inspect the released equip
ment, list any deficiencies not noted previously, and if 
satisfied with its operational readiness, release it to 
operations. 

d. Southern California Edison Company Operations will 
inspect the released equipment and, if satisfied with 
its operational readiness, tag the equipment with 
release tags reading: "This Equipment Has Been .Turned 
Over to the Southern California Edison Company .. " 

d. Initial operation can be accomplished only when the 
foregoing Steps "a" through "d" have been completed. 
WARNING: BE SURE YOU ARE FAMILAR WITH THE CLEARANCE AND 
TAGGING PROCEDURE. WHEN IN DOUBT, ASK!! 11 l ! UH 

5 • .3.7 Electrical Test Clearance 

After the construction forces have completed work on electri
cal equipment and its associated circuits, the system will be 
tested in accordance with Startup Procedure No. 7, titled 
"Electrical Testing~" At this time testing activities must 
be restricted by a special clearance procedure to allow 
limited energization of the circuit only by the holder of the 
"In-Test" clearance. This procedure is designed to protect 
personnel from injury and to avoid damage to plant equipment 
while allowing for adequate and complete testing of equip
ment. 

~5-



-

-

5.3.7.1 Preparation 

a) Before any testing may be started all craft 
clearances and operational clearances must be 
removed from the circuit to be tested. 

b) All testing will be done with circuits in the 
"Test Position" only, except the .following.: 

1) Motor Operated Valves 

2) Power Receptacles 

3) Motor Heaters 

4) Solenoid Operated Valves 

5) 4 kV Breakers may be tested in the racked in 
position under an "In~Test" clearance if the 
switchgear is o.pen .• 

6) 13.8 kV generator breakers will be considered 
in the Test Position when the 13.8 kV 
disconnect switch is .open .• 

c) The "Test Position" is defi.ned as follows:: 

1) 4 kV switchgear, 4 kV starters and 480 V 
breakers: This is a position identified in 
the switchgear as the "Test Position" .for 
testing the closing and tripping of the 
circuit breaker,. 

2) 480 V starters and equivalent devices: these 
are considered in the "Test Position" when 
the load side leads are lifted at the starter 
or equivalent device. 

5. 3. 7. 2 Responsibilities 

a) Project Startup Engineering supervisor 

1) Maintains a current file on all "In-Test" 
clearances in process and in,effect. 

2) Approves equipment in service to be placed 
"ln~Test .• " 

3) Schedules and monitors all rotation check and 
initial operation of motors. 

b) Station Operations 
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- 1) Issues "In-Test" clearances and accepts their 
release when rendered. 

2) Maintains the official Test Clearance Log. 

c) Start-up Engineer 

1) Upon request from Test Personnel determines 
if testing can be performed. 

2) Accepts or denies request for "In-Test" 
clearance .• 

3) Removes all craft clearances per normal 
clearance procedures. 

4) Defines test parameters and effects of test 
on Station Operations .• 

5) Defines limitations on testing precedure to 
Test Personnel. 

6) Is available for technical assistance to all 
personnel invelved in testing. 

d) Test Personnel 

- 1) Align the circuit by racking in circuit 
breakers, installing fuses, and energizing 
control circuits as neceasary to perform 
tests after he has received "In..;Test" stub. 

2) Canpletes the Form 142 with any data per
tinent to the circuit or equipment and 
returns it to the Electrical Startup 
Engineer. 

3) Keeps the Electrical Startup Engineer fully 
informed ,with respect to the status of 
testing, any probl~ that arise, and pro
vides a written report covering faulty or 
inadequate components .• 

5.3.7 • .3 Electrical "In Test Clearance Procedures 

a) The procedural steps in taking an "In~Test" 
clearance, performing electrical curcuitry test, 
recording the results, and releasing the 
clearance are stated below and outlined in the 
work flow chart accompanying this procedure 
(Appendix A) .• 

Test Personnel: Requests "In-Test" approval on 
a specific circuit. Fills out "In-Test tag .• 

-7-



-

-

-

Startup Engineer: After approving "In Test" 
clearance, removes craft clearances as outlined 
in the General Clearance Procedure. 

Startup Engineer: Submits "In-Test" tag with 
its stub and operational clearance stub to 
Station Operations of the circuit to .be tested, 
including pertinent data on the condition of the 
equipment, the alarms which will be initiated, 
and the effects of the test on the tested equip
ment and on associated equipment. Releases 
operational clearance on the circuit to be 
tested. 

Station Operat.ions: Make entries in "In_;Test" 
log .• 

Station Operat.ions.: Transmits "In-Test" s.tub to 
the test personnel informing him of any limiting 
conditions to his testing .• 

Test Personnel: Places a circuit and equ1pment 
to be tested in the "Test Position." Performs 
the test. Upon completion of the test he 
returns the "In-Test" stub and Form 142, filled 
in with the data .of the test to the Startup 
Engineer. Yellow lines the record prints to 
identify the circuits or the parts of the 
circuitry tested. 

Startup Engineer,: Checks Form 1'4:2 for complete
ness. Gives Form 142 to the Lead Startup 
Engineer. 

Start-up Engineer: Verifies job completeness. 
Determines preferred equipment disposition. 

IF M'.>TOR IS .TO BE CHECKED FOR ROTATION AND/OR 
. RUN: 

Test Personnel: Submits "In_;Test" tag and signs 
o.ff log .• 

Startup Engineer: M::>nitors all motor bumping 
and initial runnin.g. Completes motor running 
data on Form 142 .• 

IF THE CIRCUIT AND EQUIPMENT IS TO BE RETURNED 
TO FUIL CLEARANCE STATT:JS: 

Startup Engineer: Requests a clearance from 
Southern California Edison Operations. 

-8-
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Station Operations: Issues new clearance on the 
equipment, hangs clearance tag and checks that 
the equipment is in the cleared condition. If 
"In-Test" tag has not been removed, Operations 
should be removed "In-Test" tag when the 
clearance tag is hung. 

IF THE CIRCUIT AND EQUIPMENT IS READY FOR 
SERVICE: 

Operations: Remove "In-Test" tag. Leaves 
circuits energized. Returns tag to Star.tup 
Engineer and signs off log. 

Test Personnel: Returns completed Form 142 to 
Electrical Startup Engineer. 

Electrical Startup Engineer: Checks the yellow 
lined record print. Signs the Fonn 142 and 
indicates its distribution. 

WARNING: BE SURE YOU ARE FAMILIAR WITH · THE 
CLEARANCE AND TAGGING PROCEDURE. WHEN IN DOUBT, 
ASK !IIIH U 

NOTE: 

TEST PERSONNEL INCLUDES: SCE STARTUP ENGINEER, 
SCE TEST TECHNICIANS., SCE TEST SUPERVISORS, SOE 
INSTRUMENT TECHNICIANS AND SERVICE ENGINEERS 
APPROVED FOR TAKING SCE CLEARANCES. 

Emergency Clearance Release 

In the tmusual instance that a clearance must be released 
when the clearance holder is unavailable, the following 
procedures Will be followed: 

a) I'f the clearance holder is a contractor: 

1) The Startup Engi.neer will provide notice of cra:fct 
clearance release the the next higher level o:f 
contractor supervision on site, or at the emergency 
phone number provided by the contl'lactor. 

2) The supervis.or notified will assume all the respon
sibilities of the original clearance holder. That 
is, he Will be responsible for notifying the 
original clearance holder and craft personnel that 
the clearance has been released. This information 
must be communicated by the contractor to the craft 
personnel before the work resumes the following day. 
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- 3) After the contractor has been notified, the Startup 
Engineer will release the clearance. 

4) Barrier tape and a sign labeled: "Emergency Release 
Has Been Made On This Equipment - Check With Control 
Operator Before Resuming Work" will be placed on the 
equipment by Operations. 

b) If the clearance holder if rom the SCE Maintenance 
Group: 

1) The SCE Startup Engineer initiating an emergenqy 
release will make every effort to call the clearance 
holder.. If this is unsuccessful, he will notify the 
Opeating Foreman who will assume the responsibili
ties of the clearance holder. 

2) After this notice has been canpleted, Steps 3 and 4 
from Section .A above will apply. 

5.3.9 Exceptions 

When a new or unusual situation that is not provided for in 
the Clearance Procedure Section arises, the Operating Fore
man, Startup Engineer and Clearance Requester must work out a 
reasonable and safe .method for get ting the task accom
plished. .This rule applies to operational and "ln-Test11 

clearances. The objeoti ve is to place the plant in s.ervice 
with minimum delay while maintaining control and personnel 
safety. 
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SCE STARTUP STANDARDS 

SECTION 5,.4 

EQUIPMENT RELEASE PROCEDURE 



-
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-

5.4 GENERAL 

5.4. 1 

S.4.2 

S.4.3 

CONTENTS 

CONTRACTOR OR VENDOR 

SCE PROJECT CONSTRUCTION SUPERINTENDENT 

PROJECT STARTUP ENGINEERING SUPERVISOR (PSES) 

5.4.4 SUPERVISOR OF OPERATION AND MAINTENANCE (SOM) 

5.4.S PROJECT STARTUP ENGINEERING SUPERVISOR (PSES) 

5.4.6 DESIGNATED REPRESENTATIVES 

S.4.7 DEFICIENCY OR COMPLETION ITEMS 



-

• 

-

5.4 General 

When the construction of a system or piece of equipment is completed 
sufficiency for startup operations, a release (SCE Form E5-389) 
shall be provided for the Project Startup Engineering Supervisor 
(PSES) and the Station Superintendent as follows: 

5.4. Contractor or Vendor 

1. Fills out and signs an Equipment Release Sheet, Form E5-
389,. 

2. Enters en the release 
deficiencies .• 

all lmown construction 

3. Attaches a P&ID marked so as to clearly shc,w the 
equipment or system being released and the released 
boundries,. 

4. Attached copies of hydrostatic pneumatic and static test 
forms, mechanioal and electrical equipment data sheets 
and instrument calibration cards when applicable. 

5. Submits the (signed) release and all applicable forms to 
the SCE Project Construction Superintendent, • 

5.4.2 Responsible Construction Superintendent or Contractor Start
up Engineer 

1. Assures himself of the operational integrity of the 
syste:n or equipment., noting any equipment or system 
deficiencies. 

2. Cheeks that the P&ID accompanying the release clearly 
shows the release boundaries and that all applicable 
data sheets accompanying the release are properly fi.lled 
out, and properly signed,. 

3. Endorses the release and passes it on the the PSES. 

4. Submits era·ft clearance tags to the PSES as needed ·to 
maintain safe working conditions outside of the release 
boundaries •. 

5 .• 4.3 Project Startup Engineering Supervisor (.PSES>) 

1. Assures himself of the operational integrity of the 
system or equipmen.t. 

2. Checks that the P&ID accompanying the release shows the 
release boundaries and all applicable data sheets are 
correctly filled out and properly endorsed. Adds any 
deficiencies not previously noted,. 

_,_ 
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3. Endorses the release and submits it to the SOM 
accompanied by a sufficient number of "release tags" to 
be attached to every valve, switch and disconnect within 
the release boundary. The release tags shall be 
assigned a release number by the PSES. 

4. Retains any craft clearance tags submitted by the 
Project Construction Superintendent. 

5.4.4 Station Supervisor of Operator and Maintenance (SOM) 

1. Assures himself or the operational integrity of the 
system or equipment. 

2. Checks that the P&ID accompanying the release clearly 
shows the release boundaries and that all applicable 
data sheets are correctly filled out and that the 
release is properly endorsed. Adds any deficiencies not 
previously noted. 

3. Endorses the release and returns it to the PSES. 

4. Hangs a release tag on each valve, switch and disconnect 
within the release boundaries. 

5. Enters a 
Notifies 
Releases. 

release in the Controls Operator's Log. 
dispatcher of applicable Electrical System 

5.4.5 Project Startup Engineering Supervisor (PSES) 

1 • Makes copies of the release and marked up P&ID 
accompanying the release and distributes one copy to the 
Station SOM. The original release and marked up P&ID 
will be retained by the PSES. 

2. Checks over the craft clearance tags and after assuring 
himself they are proper, approves each one. Retains the 
craft control stubs and passes the craft tag and craft 
clearance stub to the Control Operator to issue 
clearances as requested to the clearance requester. 

3. Request Responsible Construction Superintendent to close 
all vessels immediately after release inspections are 
complete. 

4. Appraises Station Operations of action to be taken on 
released and tagged systems and equipment. 

5.4.6 Designated Representative 

For the purpose of continuity of startup operations and to 
- assure smooth, continuing release of systems and equipment, 
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the responsible Construction Superintendent, the PSES and the 
Station SOM can designate certain qualified personnel as 
representatives to process and sign equipment releases. 
Qualified personnel are listed below: 

1) Construction Superintendent 

a) Lead Construction Engineers 

2) Project Startup Engineering .~pervisor 

a) Startup Engineers 

3) &lpervisor of Operation & Maintenance 

a) Operating Foremen 

5. 4. 7 Deficiency or CO?Dpletion Items 

All deficiencies listed .in releases will be entered on 
Deficiency List Forms and will closely monitored unt11 
corrected. 

Deficiencies or complet.ion items will be monitored during 
Startup Meetings,. 

Deficiency Lists will be updated and distributed as part of 
the meeting minutes. 

-3-
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EQUIPMENT RELEASE SHEET 

Date ----------Solar One Generating Station 
SCE Job Order No. ----To: Supervisor of Operation and Maintenance 

The following equipment has been check and is released for operation. A 
Release Tag accompanies this release for placement of the equipment .• 
Equipment ______________________________ _ 

Further construction work is required as noted ______________ _ 

Signed _______________ _ 

SCE Construction Eng. 

Signed ____________ _ 

Date --------------- Date -------------Signed _____________ _ Signed ____________ _ 

Contractor 
Date ---------------

Date _______________ _ 

Steam Generation Division 



-
Date Equip. 
Released 

Release 
Number 

-
SOLAR ONE GENERATING STATION 

DEFICIENCY LIST 

Deficient Item 

-
Responsibility Remarks 
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SCE STARTUP STANDARDS 

SECTION 5.:5 

ELECTRICAL TESTS 
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5.5.1 

5.5.2 

5.5.3 

5.5.4 

CONTENTS 

GENERAL 

PURPOSE 

RESPONSIBil.ITIES 

5.5.3.1 

RECORDS 

5 .• 5. 4. 1 

5.5.4.2 

5.5.4.3 

5.5 .• 4.4 

5.5.4.5 

SCE ELECTRICAL TESTING 

ELECTRICAL STARTUP SCHEDULE 

EQUIPMENT RELEASE SHEET (FORM ES-389) 

ELECTRICAL CIRCUIT TEST RECORD AND 
EQUIPMENT DATA FORM (FORM 142) 

DIARY 

ABNORMAL CIRCUIT LOG 

5.5 • .5 . OUTLINE OF ELECTRICAL TESTING 

5.5.5.1 

5.5 • .5.2 

5.5.5.3 

PROJECT STARTUP ENGINEE,R 

VENDORS, CONTRACTORS AND SCE CONSTRUCTION 

OOMMUNICATION SYSTEM 
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5.5 Electrical Tests 

5.5.1 General 

Section 5.5, Electrical Testing, defines the responsibilities 
of the various personnel involved in testing electrical 
circuitry associated with the project. Electrical testing 
will begin during the final stages of construction and con
tinue ll'ltil the integrity of all circuits and devices is 
proven and is reliable. Functional controls testing will be 
performed in such a manner as to include maximum circuitry 
and components, i.e., normally from the initiating device 
through to the fi.nal action or results. 

5.5.2 Purpose 

This section defines the coordination, assignments, control 
and recording of the electrical test work during construction 
and startup of the project,. 

5.5.3 Responsibilities 

Electrical testing will begin as soon as practical.. The Lead 
Electrical Startup Engineer is responsible to schedule .. , con
trol and maintain records of all electrical testing. This 
responsibility includes:: 

a) Assign and direct all personnel associated with 
electrical testing. 

b) Schedule circuit and equipment testing consistent with 
the Master Startup Schedule and startup requiremente .• 

\Iii' 

c) Monitor electrical testing procedures of the V,endor 
Service Engineers. 

d) Establish a procedure to become appraised of all 
problems associated with electrical equipment and 
initiate necessary corrective action. 

e) Maintain strict compliance with the clearance procedures 
and establish safety standards .• 

f) Supervise the initial o.peration of . all electrical 
equipment. 

g) Maintain an up-to-date file on electrical print·s and 
other material for test pers0nnel. 

h) Maintain records of all electrical testing including 
yellow-lined prints on circuits tested,. 

i) Monitor the Master 
electrical systems 
requirements .• 

Schedule and . the progress ef' 
constructian pertinent to startup 
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j) Schedule personnel to witness formal functional and 
performance tests of major electrical systems. 

k) Coordinate with and obtain from the Protection Engineer, 
desired protective device settings (OD-43 Forms) .• 

1) Calculate electrical auxiliary system transformer taps 
(115,000 - 4160., 13,800 - 4160, 4160 - 480, 480 -
120/280) .• 

m) Obtain desired generator main transformer taps from 
system operations .• 

5.5.3.1 SCE Electrical Tes.ting 

a) 

b) 

The Lead Electrical Startup Engineer is 
responsible for testing all circuits and 
devices, except those tested by the vendor, 
necessary to insure reliable protection .and 
contro1. 

SCE Test Technicians will maintain records of 
all circuits and devices tested and forward 
those records to the Lead Electrical Startup 
Engineer.. Those records include;: 

1) Electrical Circuit Test Record and Equipment 
Data Sheet (Form 1•42? .• 

2) A complete set of Elementary Diagrams for 
each unit shall be ~urnished as check-off 
records.. The Test Technician shall ye1low
line each circuit on this elementary as it is 
checked .• 

3) When drawings have been .revised to the extent 
that is is not practical to yellow-line on 
the existing drawing, yellow-line information 
shall be transferred 'to a new drawing and 
checking procedur.es will be fallowed on a new 
drawizig .• 

4) The Test Technicians shall keep a record of 
annunciator alarms .Qy using the Annunciator 
Window Engraving drawing as a check-off 
print. He shall yellow-line each initiating 
device for each window as it is tested. 

5) All check off prints shall be kept at a 
mutually agreed upon location available to 
personnel concerned .• 

d) The Test Technici:ans will insure that all circuit 
modifications have been accomplished before 



-

5.5.4 

• 

e) 

f) 

Records 

releasing circuits and equipment to Startup. The 
circuit will conform with the latest Schematic, 
Elementary and Connection Diagram. 

The Lead Electrical Startup Engineer shall schedule 
and arrange for high potential tests when equipment 
to be given such tests is ready .• 

Advise the Project Startup Engineering Supervisor of 
discrepancies or problems on circuitry, .devices or 
equipment failures. 

5.5.4.1 Electrical Startup SchedU:l~ 

The Lead Electrical Startup Engineer shall develo.p 
this schedule as soon as practical. He shall 
include all .of the electrical 1 tems which will be 
tested. Revisions to this schedule will be 
reflected in the Weekly Rolling Schedule .• 

5. 5. 4. 2 Equipment Release S'heet (E5~369i) 

5.5.4.3 

The Project Startup Engineering Supervisor shall 
endorse the .Equipment Release Sheet on each major 
item of electrical equipment after it has been 
tested for construction integrity and is read•Y .for 
operation. Electrical equipment which is a part of, 
or is directly connected wi·th, a mechanical piece of 
equipment shall be released with and on the same 
release form as the mechanical equipment with which 
it is associated. Equipment releases will be 
initiated .by the Project Construction Engineer. 

Electrical Circuit Test Record and Equipment Data 
(Form 142) 

An individual record of each circuit shall be 
maintained. This reco.rd is the "Electrical Circuit 
Test Record ad Equipment Data" (Form 142, see 
attached table). Forms 142'·s will be initiated .by 
the Test Technicians,. 

After (and only after) this information .is entered 
on t.he Data Sheets, the forms will be returned to 
the Electrical Star.tup Engineer for further 
processing. The .Fonn 142 for a circuit will be put 
into the "completed" file kept by the Lead 
Electrical Startup Engineer when the circuit has 
been completely tested .• 

When testing has been completed, the circuit wi:11 be 
released for operation. If testing cannot be 
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completed, the reasons shall be noted on Form 142 
and the form shall be put into the "incomplete" file 
maintained by the Lead Electrical Startup Engineer. 

When a circuit is changed after the original test 
work is completed, the review circuit will be tested 
and the test results will be entered as a revision 
on the Form 142 of the original circuit. 

5.5.4.4 Abnormal Circuit Log 

The Project Startup Engineering Supervisor shall 
maintain a historical log of all circuits made 
temporarily abnormal to expedite continuance of 
operations.. The Abnormal Circuit Log book will .be 
kept on the Control Operator'·s desk in the Control 
Room. Only the PSES or his representative shall 
authorize temporary changes in the circuit.. All 
lifted leads will be tagged (Form E5-384) and tags 
will be dated and initialed by the T.est Technician 
or vendor service engineer performing the work. 
Jumpered circuit will be logged in the Abnormal 
Circuit Log along with t.he reason for the jumper. 

Outline of Electrical Tests 

5.5.5.1 SCE Lead Electrical Startup Engineer 

The general outline of tests to be performed by SCE 
Test Technicians is as follows:: 

a) Transformer:s 

1) Test control circui.ts of cooling fans and 
pumps .• 

2) Test protective devi·ce circuits. 

3) Test annunciator circuit.s. 

4) Monitor for combustibles after energizing .• 

5) Make settings on all .protection devices. 

6) Check ration and polarity of all .instrument 
transformef!s .• 

7) Check and set tap changers. 

8) Check transformers while in service. 

9) Make o.il hi-pot test after filling. 

10) Transformer turns ratio tes:t .• 
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- 11) Megger tests, grounding systems. 

12) Impedance & resistance tests. 

13) Transformer Oil Dobble Tests 

b) Switchgear 

1) Test all air circui't breakers in accordance 
with, but not limited to the following: 

a. On 480 V breakers, check calibration and 
set trip points of solid-state tri.p 
devices., and check minimum trip currents. 

2) Test all bus metering circuits and label all 
devices in accordance with the .Elementary 
Diagrams .• 

3) Test all control circuits, and label all 
devices in accordance with the Elementary 
Diagrams .• 

4) Check ratio and polarity or all current 
transformers and potential transformers. 

5) Perform saturation tests on current trans
forme.rs,. 

6) Set the tu•s tie pr.otection and transfer 
relays for the .reserve auxiliary transformer 
and the auxiliary transformer. 

7) Perform functional operation of the transfer 
circuits from the auxiliary transformers to 
reserve auxiliary transformer. 

8) Set all overcurrent and ·trip relays or the 
4.16kV circuit breakers. Also undervol.tage 
and ground relays,. 

9) Set all trip relays associated with the 480 V 
tie and main circuit breakers. 

10) Test .all control circuits on 4 kV and 480 V 
tie and main circuit breakers. 

11)Perform a final relay trip test on all 4.16 
kV circuit breakers before initial operation 
of the equipment. 

12) Hi-pot 4160 V buses and ca.bles. 

-5-
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13) Spot check bus bolt torque valves. 

c) Generators 

d) 

1) Test ground detector relays and circuits. 

2) Check ration and polarity of current and 
potential transformers. 

3) See that phasing is correct. 

4) Set all protective relays and meteri:ng,. 

5) Rest all protective relay circuit-a .• 

6) Perform high potential test. 

7) Perform high potential tes.t on 115 kV buses. 

8) Functionally tri:p test all protective .relays 
before energizing machine,. 

Excitation Switchgear (To be accomplished in 
collaboration w:1:th Apparatus Personnel) 

1) Set and adjust all protective relays. 

2) Megger exciter,. 

3) Functionally test main generator voltage 
regulators and check response .• 

4) Functi,onally test exciter and ·exciter DC 
system. 

5) Check exciter for proper .voltage build up .• 

6) Check mechanical condition of all devices,. 

7) Check contrc,l circw;;ts and perform 
operational test of fie1d breal~er ..• 

8) Check wiring of all control circuits. 

9) Perform operational check of all control 
circuits. 

10') Make polari~y check. 

e) Moto??s 

f) Cables 

g) Switchyar;d 
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h) Miscellaneous 

1) Set all trip relays on relay board. 

2) Test oscillographs. 

3) Test synchronizing circuits. 

4) Check chemical control circuits and chemical 
instrumentation. 

i) SteamTurbines 

1) Test all protective devices and protective 
relay circuits. 

2) Trip test all protective devices before 
initial roll as witnessed and directed by the 
PSES. 

3) Check control wiring. 

4) Check thermocouples and temperature 
recorders. 

5) Check and set all turbine supervisory 
instruments. 

6) Test and prove all annunciator circuits. 

5.5.5.2 Vendor, Contractors, and SCE Construction 

a) Individual vendors and contractors are 
responsible for testing, calibrating and setting 
up electrical equipment that is within the scope 
of their contracts. This work includes 
initiating and entering test and calibration 
information on appropriate SCE forms. Vendors 
and contractors are responsible to the SCE Lead 
Startup Engineer in the performance of testing 
as set down in this manual. 

b) Work listed in this item includes {but it is not 
necessarily limited to) electrical testing, 
calibrating, and setting up that which will be 
performed by Contractor personnel on equipment 
that is within the scope of their contracts. 
Contractor will perform all electrical functions 
listed here on the equipment within their 
contractual jurisdiction. 
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ELECTRICAL TEST FORM MATRIX 

EQUIPMENT FORMS 

220KV BREAKERS-- -~------1--f-,--,---f--,-~f----1 
4160V MOTOR-- ---- t--,----¥---,---,-~--t----, 

I ' I I I I I I I 
4160V FEEDER BREAKER--- - • 4 --..;x--x-x---x---+--4---x 

I I I ·' I I I I 4160V INSTRUMENT COMPARTMENT- • l - X---4- --!---x---+--~*---..;x 
I I I J I I I ' I 4160V CABLES--·--------1+-•--+--+--:]f--_.,_.__,_.& 1" 

I! I ·7·' I I ·1' 480V MOTOR (SWGR)---·----t--t--:J--t- --t-.;.._t---
1 f I I + I I .I 480V MOTOR (MCC)-----·-t--J- • I --'--1----4-f 

' I I I I ' I I 4aov SWGR. BREAKER-------1--~x-x- I •--4 -~--4---x 
I I I I I I I I 

480V INSTRUMENT COMPARTMENT---+,-----~,- • t--7--t--r-~1--t 
480V MCC BREAKER- -- -- ,-t---t-1 ---; ---f t--· 1 
240/120V MOTOR-·---------.J•,--t-~--f- 1-•--f~--+---f--f 
MAIN TRANSFORMERS~- - ---- ---1--f· 1 --!--i--~--f----4 
AUX. TRANSFORMERS--·--·--+---x-x---x---x-_..;.J:--t----x 

I I I I I I I I 
I I I I I I I I STATION SERVICE TRANSFORMERS I I I . I 1 I I 

(4160 - 480V)----·------t_ -J.--;---1---J-~--4--.._ 
I I I I L· I I LIGHTING TRANSFORMERS-----•--•-•i-• -~~--~1---'- Y--•+-.L I I I ., I I 

I ·--+-- I I I I 
GENERATORS-- ---;--f-~-1---1-1- 1-~-i--•~ 
GENERATOR BREAKERS (13 .• SKV)- 7---x--- ,·---'T-x---+-~x--.x 

I I I I I 'l I I I I I I · I 
GENERATOR PPT---. -- -- 1 l 11---i---r-T-- ---r 
GENERATOR SCT----- -• · --1--•r--- J 1---1--•-t·--•t--1 
GENERATOR 13. 8KV BUS DUCT-- . • ii -- t---1--~--tl --1,--t--t 
GENERATOR VOLTAGE REGULATOR J ' : I I I I I 
AND EXCITER-- ------ -t, -i--1--1- -r--i1---T--1 
OSCILLOGRAPH-- • -- -11--l 1·-7---- ,, -17 

t · I I I N I 
I. - I - I -cl" I 

I I ~ N' ~ ,!.. ~ ,!.. 
. I :El N -cl" 0 ~ M 
I I i= ""' """ -cl" -ct I ~ ~ :! ~ ~ -~ 

- N ~ ~ '-' 50 
~ -~ ~ !j i Ii-I i ~ f i 
?E 1 ~ e - e ! ie :s e ~ t; ! ei -~o· i:;~ 
~~ = ~ ~ Po. ~~ <- ~ IQ t t.) =~ = . ~ = ~ t ~~ IH3 i. t = .~ o :z: ~-i .ti) ~ ..., u t.) u ~ .... ~ Po. 



. -SYNCHRONOUS MACHINE OVERVOLTAGE REPORT 
DIVISION ________ _ STATION ______ _ 

NO. DATE ____ _ 

- \ MAKE ____ _ lf.P.KV --- MVA --- SEFIAL NO. 

( 

• 

ROTOR IN_ our_ IN AIR_ c~- B2 PRESS._LiS. BEFORE OH_ BEFORE CLEAN_ AFTER_ 

WDG. TEMP .__:_c AMBIENT ___ c WEATHER ------ HUMIDITY _______ _ 

INSULATION RE$ IS TAN CE TEST (Prior to O.V. Test) TIME ---
INSTR. MAKE DC VOLTS MACH. OFF LINE DAYS HRS. HEATERS ---- -
TO GROUND A(l(BC BCI CCI FIELD 
MegohJQS 

! 1/2 min : 
I 

1 min I 

: 

"' '5 min 

10 min "' Cale One !~ (in RJ,nr(3 
P.I. This 

"' Te.st ( 4) 
) r.1. Last I ~-Test (5) I 

DATE LAST TEST : i 

---
STATOR TEST INCLUDES CABLE_BUS_OCB __ 

OU'!'DGOR PORC_CLEANED_GREASED DC-5 __ 

FLD TEST ACB_ EXC_SWBD_OSCIL OFF_ 

STA GND TO TEST SET_TEMP DET_C'!- SEC_ 

'FIELD_RO'l'OR_STATOR CONN TO TEST SET __ _ 

CALC (When P.I. is below 2.0) 
(lJ MillIMt.M Rm M!DOHMS (TABLE I) 
( 2) TEMP. COEF, (Fig.. l, Page 6.AJ.-1~5 )~Kt;~4o-c_ 
( 3) CAI&. l MIN. RJaoc -= l MIN. R x Kt40C 
(4) POL Ilf~EX = 10 MIN R / l MIN.R 

Fl MIii. MICRO AMPS/10 MIN. MICRO AMPS) 

0 V E R V O L T A G E P R O O 1 T E S T 
A-C ~C RISE KV/MIN. TIME . ........_. ~ ___, TEST SET MAKE _____ . KV ___ VOL'DIETER ftAJGE USED ___ SPHEM: DIAM __ _ 

TO GROUND A<ICBC 
Test Kv 
(Table I) 
Prot. Gap 
(Table I) 
Test Set 
Tri'D kV 
H.V. Cur. 
.Amps • . n A. 
Time "'Appl. 
Min. 
Test 
Result 

BCI CCI 

' 
; 

' 

' 

FIF.LD 

~ 

DO NO'l' MAKE OVEJ(VOL'?AGE l'ROO'F TEST if the 
Polvization Ind•x is less than 2.0. Show 
the oba~rved J. min.Res. Calc.t.o 40 C (3). If 
less then the min. shown a'bo'Ve in ( 1), 
or it the P.I. is sisniticantly less than in 
previous t.sts { 5). '!'he ~•an ror a lov 
Yalue should be determined. '!'he decision 
to proceed or to dry out will be made by 
•n~nHring superrlsion. Pleue advise the 
Apparatus Divi,sion whea possible. Give 
details below. Use other side or this sheet 
tor data on ~c tests and d-c curve. 

T~•r TECHNICIAN _________ iASE SUTION PAX __ _ 

MAIL COPY TO AP;ARATUS DIVISION, ogAL OFFICJ ~,n,g~ 
·B. rt. LOXLEY 
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DATE. ________ _ 

TARE (~ d Onl ) 10 KV as y 

TIME A-PHASE 
'MIN kV. J.tA, BEMARICS 

1/2 

1 

10 PI• 

11 

12 

13 

lb 

15 

16 

rr 

1~ 

19 

20 

21 

22 

2'3 

2b 

25 
,Jt,A 
110 

inn 

9.0 

An 

70 

f:.n 

a;o 

hn 

~n 

~n 

10 

J 

D-C TES'!' DATA 
____ KV PER MIN. 

20 KV 30 KV 

B-PHASE 
tiv ~A REMARKS 

IPI • 

No._ t:J'l!A'J.'.Lurc, _______ _ 

40 KV 50 KV JJ A 
c-PHASE 

l;\.J, ~~ REMARKS 
~ 
-. 

PI= 

)1, A 
Q, 

'~ 

1 

il 

h 

1 

l 

l 

0.. 

n. 
tl 

b 

8 

7, 

6 

5 

4· 

3 

2 

1 

0 

0 

~ 0 

0 

0 

t7 

~ 

c; 

~ 

~ 

1 

b 

C 

C 

( 

2 _, ~ b 8 10 12 14 16 18 20 22 21' 26 2B 30 32 34 -~ f) 3B b0 42 1 ti , :, 1: 5 , J -,~ 1 , , o ~ :, 00 



10 10 ;,iew 10-10 
s.c .e co ELECTRICAL CIRCUIT TEST RECORD 

AND 
EOUIPMENT DATA SHEET 

• EQUIPMENT IDENTIFICATION 
STATION NAME I UNIT NO. S.C.E. J,0. NO, 

CONTRACTOR CONTRACTOR J.O. NO. 

FILE NO. I SCHEDULE N.o. I CIRCUIT NO. DRAWtNG·NO. 

EQUIPMENT, 

EQUIPMENT Ml.ME PLATE'DI.TA 
NAME OF MANUFACTURER SERIAL NO. FRAME 

---·-· TYPE 
'CODE DUT•Y MODEL . . 

S,F. ,H.P. IR;P,M. I AMPS IVOLTS 

START-UP AND TEST DATI. . I MOTOR INSULATION WITH LEADS: TYPE MEGGER. - MEGAOHMS 

MO'rOR RE.SISTANCE (OHMS;: 0 WITH, • WITHOUT LEADS: ___ A-e,_s-c,_c-A 
I---· 
GROUND STRAP LIYESIMOTOR UYES 

LUBRICATION: D FACTORY, O FIELD I LUBE T,AG: D YES, 0 NO CONNECTED: • No COUPLED: • No 

VIBRATION: MILS ROTATION VIEWED FROM COUPLING END: Cl cow, • ow ·-• INRUSH AMP:. NO LOAD AMPS !TYPE OF 
CONTROL: 0 LOCAL, 0 BOARD 

OPERATING TIME IN SECONDS: CLOSE OPEN 

POWER C.ABLE SIZE FUSE SIZE I 0/L SIZE 

COMMENTS. 

---.. -

REV, DATE S.C.E. CONTRACTO,- DATE ST,ART Dt\TE 
NO. DAT£ COMPLl!ToED: 

REMA'RKS REVISION APPROVED OK ASSIGNED 

• 

\ 

- ' 

IL s;::1:G::N:,:E:;:D::,;:~s~.c:.·;,:;E~-.,:s:.:T.,:A:,:R:_T:.;·:,::U:,:P:_:E:N::G::,;1N:,:E,:E,:R~=================:::;JII SHEET _____ oF _____ _ 
DISTRIBUTION 

SERVICE ENG·R. TD'RETAIN ORIGINAL-•• HND I COPY TO 1.c.a. START-UP DIOR. 

l 

' 

. 
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PSSDM 43 NEW 3-71 
S.C.E. Co. WESTINGHOUSE 4160 VOLT A.C.B. 

Type DH-P 

STATION UNIT NO. DATE ·SERVICED BY 

(Equipment Nome) (Cell No.) (Serial No.) (Amps) 

STYLE NO. MODEL ----------- ------------
MEGGER READING 

MICROHM PHASE TO PHASE 

A ____ _ AtoB ___ _ 
e ____ _ BtoC ___ _ 

AtoC ___ _ C -----
CONTACT COMP. AND PHASING 

ARCtNG (1/2 :i: 1/64) 

UPPER MAINS (3/32 - 3/16) 

LOWER MAINS 

MECHANISM ADJUSTMENTS 

TRIPPING LATCH (+1/32 to -1/16'") 

A 

MEGGER READING 
PHASE TO GROUND 

A ______ _ 

8 ______ _ 

c ______ _ 

B C 

COIL READINGS 
OHMS 

SR ____ _ 

TC Trip __ _ 

y Coil ---

CUT-OFF SW. 1. Contact made before end of closing motion ---------
2. Motor limit SA 1/16flovertravel (1/32" to 1/8") ______ _ 

LATCH CHECK SW. (Switch should close 1/8 to 3/16" from its 
completely reset position~) _____________ _ 

TESTS 
MANUALLY _____ _ ALARM ___ _ OPERATION LIGHTS ____ _ 

ELECTRICAL ________ _ 

NORMAL DC VOLTAGE _____ _ MIN. TRIPPING VOLTAGE ____ _ 

MIN. CLOSING VOLTAGE ____ _ CLOSING TIME CYCLES _____ _ 

ON CLOSING COIL ONLY ____ _ TRIPPING TIME CYCLES _____ _ 

REMARKS _________________________ _ 

Signed _____________ _ 



1 

• PS122 NEW 73 
SCE CO. 

CABLE TEST REPORT 

DIVISION Date: - STATION. ______ _ -------- Test ·-by_: _______ _ 

~,RCUIT ------------------- Base Sta.: Witnesses: ______ _ 

Cable Data 

Manufacturer ----------- Year Manufactured ----
Type of insulation (check one): Rubber or Rubberllke , Varnished cambric , 

. Paper ., Other (indicate type) -- ---

Conductor Size ______ Type of Sheath or Jaeket ____ Shielded: Yes_ No_ 

Cable Installation Data 

Number of Conductors: Per Phase · Per Sheath - --
Number of .cables per duct __ 

Weather conditions 

Length .of run __ 

Trench Type of duct ____ _ ---
Moisture conditions in duct ------- -----

Test Data 

Test voltage: __ KV. DC; _KV. AC; Duration_Minutes. Ambient temperature 
F , C • ·- -• T"'c;t Classification: (check one) 

Before Installation_, After Installati'on~• Routine Maintenance_ 

(If "Controlled Rise" DC Test see Attached Fonn PSST 83 for Test Data} 
current Reacnnas CM1cro-1V11ps l w or MIPS ACJ 

Minutes p ~ 
, , , , 

0 
l/2 ' 

1 
2 
3 

5 -

10 

15 
Test Results 
Failures: Phas·e , Voltage KV, Current 

Phase---, Voltage ___ __,KV, Current ___ _ 

Other Test Results: 

. 

---------------------------
\_ 

- _•-._. _.a_r_ks_= __ cc_o_nd_i_t_1o_n_s_of_T_es_ts_,_E_t_c_.>:::::::::::::::::::::::::::::::::::::::::::. 



FORM T ,o REV. 100 PADS·•-69 . 
aoUTHUIN CALIF"ORNlA EDlaON COMPANY 

- TRANSFORMER TEST 
TS9 No. ___ _ 

P.O. No __________ _ 

cu•• '<YA--------'MAIC---------,OR TYl".._ ______ FORM No. S'tRIAL No. ____________ _ 
YCLES--PHASE.--POLARITY----------GALLONa o,..._ ___ % IMPEDANCE 60 c:vc., ____ ( !50 eve.) 

HIGH VOL.TAG OW VOLTAG-----------------
AMl"ERES MPSRE•-------------------
S.C.E. Co. SPEC, NO WIRING 01AG. ON N.P---• LUE PRINT, TUT No-
Fo.._ _______ lN.TM.LATION, METHOD OP' CooLtN M"GR. Sl"EC. No 

M. S. T. N..,_ _____ _ 

RATIO AND POLARITY 
I TTRNO TK•T-RATIO ,1 NOMIN4L. IIA,.10 

11 
AO.I, aT• AP 

H H H H H M 

II 
POL.4• 1T'r Poe. CONNSC1'ION• HV LV RATIO D••·••M 

I X X X X X X 

11 ,, 
' 
! 11 .. 

11 I ,, 
ll ,, 
·i 

I II 
RESISTANCE I INIT. 

WINDIN"' I WlNDIN"' 

IN.8TR. NO •c ! INSTfl. NO. •c 
CONNSCTION• RIEADING K 0NM• j; CDNNSCTION• RUDINa IC OHM• 

ti • ,, 
.. - .... 

• I ·-·-- ·--
I 

f 
. 

i .·--
l 

.. 

~ 
i 

----I 
I 

-----
RESISTANCE CORRECTED TO •c I rNrT 

HIGH VOLTAGE WINDIN"'-----------------•OMMa. co, _________ ... M ... _____ ,.,.,._ _______ _ 
LOW VOLTAGE WINDING HMa, COi M ... _____ , -.._ ________ _ 

IMPEDANCE WINDING$ 
IN.TII, 

TEMI" •c H,V. L.V. No. 

%IMP, VOL.ft It.-- AMP•. IC £/1 WA'IT9 .,. w-·11 TS• T WA'IT9 t. •c 

12fl,WATT• --fi •c 
9TAAT WAn• ,fie •c 
aTIIAT W,1.n• .(;. •c 
12R WAi'TS Ci ~c 

NOIIM41. IMP,·WATTtl-~ •c 
I INI;.-·-

. - . 

INSULATION TESTS 
ou.•c HIGH TO LOW HIGH TO GROUND LOW TO-GROUND I CORIE TO GROUND (OHMS) 

I 
OIL TEST 

P'INAL -MEGOHMS 

{ HIGH TO LOW AND GROUND ICY, P'OR I MINUTE. RUULT• 
HIGH l"OTENTIAL TESTa 

LOW TO HIGH AND GROUND ICY. P'OR I MINUTE. RESULTS 

-' CORE LOSS r .... ~T 

VM No. AM No. 
' •· WM No. 

VOi.Ta K AMPl:111:• AYO. IC WATft K %.·£xc. e.111 

--- -
--·-· 

:;; 
' 



MAK.L.--------------------- ·KVA·------ SERIAL N,.._ _________ _ 

•• C.I'. Co. Tan M ... 11. CGITlrtn TaT MP'.11.GUAII._ lthlAll'ltS 

~-
,. .. L08e 100% YOLTAGIE - itE L.088 110,r. .. 

I 

% DCITINCI CUftltENT 100% YO&.TACIIE 

% DCITING CURRENT I IO"lo .. 
H.Y. RUlffANCIE • •c 

LY. RDllffANCIE • •c 

I'll Lose HIGH YOLTACIE 

I'll 1.088 I.OW VOLTAGE 

WATT8 IEDDY L089 

IMPIEDANCIE WATn • •c 

41/. IMPSDANCIE VOL.ft 

41/. RIEGULATION IOO"lo P. P. FULL LOAD 

,r. .. 80% .. .. .. 
TOTAL L098P 

•c·Rl8S.COPPEft.HIOH VOLTAGE WINDING 

·•c Rl81£. .. -LOW .. ··• 
. 

NOtec LIEV£L (D&Cl• IE&.8) ,· 

EFFICIENCIES AT 100'% P.F. INSULATION POWER FACTOR 

LOAD •• 100 H 'TO 1.-G 

CAP'ACITANC:C fMP') P.P'. 
% CORE L08S ·R&AD K• {'%) 

% IMPIEDANCIE &.088 
I 

DlltlECT 

'% TOTAL &.On 

% EP'P'. - s.c.r. TIEffS Rl:YPIIIED -
'% IEP'P'. - MP'R.'S CIERT, TIE8T 

AYEIIAOIE 
"l(. SP'P. - MP'R.'* GUARANTD 

NO. OP P'AN~ YAC • .PftQe. RELIIEP DIEYICIE---. DH:RO. PltESe. RSLISP' DWICL-. 

TYPE OP'•81:AL: •a.t.LIED- Q1,0A .. •'--- OAS-OIL--- •REATKIE"-- CONNIIY-

TSMPIERATURE IND----------TOTED, ____ _ DRYO~------

'TAP 8IETTING LIEP'T·-------- • USKING TYPE: H,v _____ L,Y· .• -----

TAP CHANGER. HIGH YO&. TAG,£,. ___ LOW YOLTAPE T/4.P CHOR. CFNT&R:•ID:u..--

LOAD RATIO CONTROi- HIGH YOLTAG,al'----.-----,._• OW YOLTAQ, ______ _ 

•ERIU • PARALLEL •TRAP•. HIGH YOLTAG,a;;E------• OW YOLTAQ,.._ _____ _ 

CHl'CKl:D · POii OIL LEAK• o.-.&.. OIL RIEMOVID,_ _______ _ 

LO'TO ·Hl•G H·•LOTOG 

CAP'ACITANc:& (MF) P.P'. C##ACITANC" (MP') I P.P'. 
R&AD K- ('%) R"AD ·K- i ('%) 

I 
I 

l 
. I 

! 

t 
! 
' 

WEIGHTS I INIT. 

CORE,• con:• , •.. 
TANK,••P'lfflNG•,----------&.&.aa. 
TANK1 ,01, _____ ,GAL •••• 
COMP"Ta 0>1~---- GAL,-----•••• 

'l'OTAL•WEIQHT ------------•• 
no,..._ ___________ _ 

MECHANICAL IN• .. IECTION-YALYP • PITTING, ________________ ..,;_ TUT J, 0-----------

CORE REMOVED • Y,• HOP P'OII IN•PECT10,..._ _______ y,-cuuM nu.s ... D,_ ___ _ DA:T&.-----------
\ lMARK••--------------------------------

TDTIID av, __________ _ 

'' e 
CMIECKE..,_ __________ _ 

APPROVED,_ ________ _ 

P'ORM T 81; ______ CHIECICl'D PRINT------ OD'aa._ _____ _ 



I . 

19 
I 

- . 

( · . • 

KO ,,ao Nl:W 11•70 a.c:.E. co. 

STATION 

CIRCUIT NO. 

EQulPMENT NAME 

MANUFACTURER 

PRIMARY AMPS 

RATIO TEST 

PAI. 
TAF' TURNS ,tiMPS 

SATURATION TEST 

MILLI ~•TS 
AMPS 1 2 

POLARITY TEST 

PERFORMED SY: 

TYPE 

SEC. 

AMF'S 

SEC. 
,tiMPS 

3 

APPROVED (SERVICE ENG~\: 
APPROVED (S.C.E.): 

CURRENT TRANSFORMER TEST RECORD 

EQUIPMENT IDt:HTlf'ICATIOH 

UNIT NO. SCHEDULE NO. 

E-
DRAWING NO. JOB NO. 

C-CLASS 

EQUIPMENT NAMEPL.t.'TE .DAT,A I SERIAL NO. RATED BURDEN 

TAP 1 T•AP 2 TAF' 3 TAP 4 RATED ACCURACY 

ST ART-UP AND TEST DA T,A 

S'ATURATION CURVE 

·• 
7 

• 
• 
• 

• 

z. 

>-m 
@ 

~ 
10 j:: 

.J 9 

f • 
II) 7 ... • .J 
g 'II 

• 
a 

2 

I. I, 

I 2 .. ' • • 7 ·• 910 z a ' • e , 
MILLIAMP.$ MUL TIPLl•EO"BY 

REMARKS: 

l:'>ATcE: QA 
l:)ATf;'.: 

DATE: 

OF _____ _ 



-· 

- .· 

SO 1CII' NSW U•70 
a.c.E.. co. INSTRUMENT POTENTIAL TRANSFORMER T.IST RECORD 

EQUIPMENT IDENTIFICATION 
STATION UNIT NO. SCHEOUL.E NO. 

E-
CIRCUIT NO. DRAWING NO. JOB NO. 

EQUIPMENT NAME ~CL.ASS 

EQUIPMl:NT NAMl:f"I..ATI: UAT.A 
MANUFACTURER TYPE SERIAL.·NO. AA TEO BU ROEN 

RATEO PRIM. VOL. TS RATED SEC. VOL. TS RATED RATIO RATEO ACCURACY 

START-UP ~D TEST DAT•A 
RATIO TEST POL.ARITY TEST 

VOL.TAGE VOLTAGE ' 
PRIMARY SECONDARY RATIO PRIMARY SECONDARY TOTAL. POL.ARITY H1-H2 X1-X2 HI-H2 xt-X2 H1-X1 

Hf 
V 

H2 
-

) 

lllllJ. 

V 
l I l 1 T T 

0 
-C.C. RESISTANCE TEST 

X1 
V 

X2 H1-H2 X1-X2 

REMARKS: 

QA PERFORMED SY: DATE: 

APPROVED (SERVICE ENGA.I: DATE: 

APPROVED (S. C .. E.); OATcE: 

I SMEET-----OF------

t 

-

I 

J 

~ 

t 



::~ 

I 
1 

._. 
::=.-...N•ci:.:: ... ,_. Hleotl CO. ~SIUUPPLT 

DIPT. -
'°-----------------0----------DIV 

1
0CATJON, ___________ _ 

RELAY SETTING 8c TEST DATA 
9TATION, _____________ D,.'1'1'-----••-

CIIICUIT---------------KY·-------

PIIOTSCTI 

,,· 

IUUIID .,,_. ----------------

APPIIOVIID ""°'----------------- ---------------,....,.. n ________ ....;. _______ __.., .... ______ _ 

NO CAll80N PAP&II IIIEQUIIIIED 

~01111 c,i, ... j , •.•• , 
MUTHIEliN CALl.,OIINIA IEO .. ON CO. 

flOWp tlffltll.,, 
DIPT. -

n,;._ ___________________ _..IO.-------
DIV 

LOCATlun _____ -:,. ________ _ 

RELAY SETTING 8c TEST REPORT 
•TA.no.._ _________ _. .... ____ ,._ 

CIIICUIT.----------------------
PIIOffCTION. 

P.C.11.r IIN------~ .,.... KV 

CT.t IIN------:n'P& 

IIATlu.. ____________ _ 

PT.I .... :J'Tpg K"I' TIU 

HUY illoDa.lllYYU CUIWS -•s Mtoc. 

• N 

C.T. ltAftO 
PNAN ellOUND 

THIS DC. IT TIMS oc. IT 

,.,.,. la:. ·- AIIN ,.,.,. -· ANN ..... 
l'OUND 

DDIRSD 

1.itri 
TEST OATA 

A• l'SU• MINIMUM TIIIP 9NUNTftff -uv•• 
PNAelt T. cic.-UC.-ff iui .,.,_..,. -· LSn 

.A 
II 
C 

N 
,,, '' ,' 

AUX. HLAfl 011 DIOD ______ ;._ ________________ _ 

APPAIIATW OPUATIID .,, 1111.A.,.., ___________________ _ 

INUD • T APNOVD:PIIOl'=··=-----_-_-_-_-_-_-_-_-_-_-_-_-_-_ ... _-_-_-_-_-_-_-_.,.INlfflAL...-IIOUTIN•----.,..,..., .,,_. ____ ...;... ______ ~~ 
"-----------



-

• 

....... .
a.a.LOO. 

l'OW&tl aUflllL.Y 
DDT. 

·------------··--

,,, _____________________ ,.NK01----------
DIV LOCATlllllN~---------------
MODIFICATION TO PROTECTIVE RELAY EQUIPMENT 

ffA"l"10N DATS-------1•--

c111c:un:-------------------"'v-------
P'P'IIOIIOcnl:Tl'""ICCT1::'lnONON------------J11MOD•-------------

MODIFICATION NUM• Btl: 

"'5=11'710N PP MRDIPICADDNt 

PIAWIN9 nu·•···· ANR/Pft PIMMN•· 

Mm 119Y111R ANRtsm lftSLYPIP; 

1auaD n-----------------•v---------
INffALLSD •Y-----------------w,ATS--------
Dlfflll• UTION: WHIT& 1 ""OTSCTION aac:TION 

Ya.LOW I DIV.· &NGINSIEII 
&US I TEST TSCHNICIAN 
P'INK I Taff KHOOL 

NO CAlltBON PA.-Ellt REQUllltED 
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SCE STARTUP STANDARDS 

SECTION 5.6 

MECHANICAL TESTS 



- CONTENTS 

5.6.1 GENERAL 

5.6.2 PlMPS 

5.6.2.1 INSPECTION 

5.6.2.2 PRELIMINARY OPERATIONAL TESTS 

5.6.3 OOMPRESSORS 

5.6.3.1 INSPECTION 

5.6.3.2 PRELIMINARY OPERATIONAL TEST 

5.6.4 PIPING I PRESSURE VESSELS I TANKS AND HEAT EXCHANGERS 

5.6.4.1 PIPING INSPECTION 

5.6.4.2 PRELIMINARY OPERATIONAL TEST 

5.6.4.3 TANKS 

5.6.5 ~ 

- 5.6.5 .• 1 INSPECTION 

5.6.5.2 PRELIMINARY OPERATIONAL TEST 



-

-
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5.6 Mechanical Tests 

5.6.1 General 

The purpose of this section is to outline the testing and 
checking requirements to prepare the mechanical auxiliary 
equipment .such as pumps, compressors, tanks., pressure vessels 
and piping systems .• 

No equipment shall be installed, tested or operated in such a 
manner as to void the manufacturer's warranty or guarantee. 
Should any test values or procedures, as indicated in this 
section, e.xceed the values or overrule the procedures 
recommended by the manufacturer for the equipment involved, 
the manufacturer's recommendation shall take precedence .• 

Accordingly, general procedure for inspection, check and 
testing are contained in this section. Should changes be 
required, these will be approved by the SCE Project Start.up 
Engineering Supervisor. 

Sane equipment in view of the its complex! ty and special 
requirements shall be covered by a separate special 
procedure .• 

The SCE Startup Engineer will stipulate the equipment/systems 
in this category. 

5.6.2 Pumps 

5.6.2.1. Inspec.tion 

a) Verify by documentation review that the pump 
assembly, including driver and all accessory 
equipment, is installed in accordance with 
drawings, erection instructions, and construc
tion procedures, related piping has had the 
hydrostatic test performed, and the pump 
assembly is ready for preliminary operational 
test. 

b) Inspect the items below as ap.plioable.: 

1) Debris removed frao motor windings., pump 
base, drains and the general vicinity of the 
equipment .• 

2) All equipment piping is connected, including 
primary, balancing, equalizing bearing, 
cooling, smothering, gland sealing, warming, 
recirculating and lubricating oil piping as 
applicable .• 

3) Relief valves as specified are installed. 



-

5.6.2.2 

-

4) Instruments and controls are installed or 
available, and properly insolated or 
protected from damage during tests. 

5) Lubrication of all bearings has been 
completed in strict accordance with 
manufacturer's instructiai book, and 
lubrication tag attached. Grease lubricated 
bearings are not overlubricated and vent plllg 
is removed as specified for run-in. Oil 
lubricated berings are cleaned, .lubricated, 
and oil .rings are .free to rotate. Forced 
lubrication systems are filled and ready for 
operation,. 

6) Electric wiring, switchgear overload 
protection and interlock connections, and 
motors are installed, tested, and inspected., 
and power is available to equipment 
terminals. 

7) Mai:n piping and supports are installed .. 

8) Suction 
temporary 
re.quired, 
identified 

strainers are cleaned and/or 
st·rainers 

pro,.perly 
in the SCE 

Temporary Strainer Log. 

are installed if 
instrumented and 
Startup Department 

9) Verif'.y documentation alignment of motor to 
driven equipment is completed, check that: 

1) Equi·.pment and motor when rotated by hand, 
are found free to turn without rubbing or 
binding .• 

10) Shaft packing is in place and not binding on 
the shaft .• 

11) Coupling guards are installed when specified. 

12) Verify keys are tight and locked. 

Preliminary Operational ~est 

a) Inspection in Section 5.6.2.1 above shall ae 
completed and piping, mechanical and electrical 
equipment is ready for preliminary operational test,. 

b) Where required, or if deemed neccessary by the 
Project Startup Engineering Supervisor, manu
facturer's service representative shall be present 

-2-
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and shall satisfy himself that equipment is ready to 
proceed with preliminary operation test. 

c) Piping and mechanical equipment shall have been 
flushed clean, unless flushing is being performed 
within line equipment, primed and valves arrange.d 
accordingly to actual or simulated service 
conditions. Seal and cooling water, etc., shall be 
turned on if required. 

d) Start pump in accordance wi. th manufacturer's 
starting and run-in instructions .. 

1) During run-in pe.riod., equipment shall be 
attended and observed constantly for any 
malfunctions. R\l'l-in shall continue and 
adjustments shall be made as indicated .until 
proper operation is established to the 
satisfaction of SCE'' s Startup Engineer. Run-in 
data to include baseline vibration level 
indication. 

e) Temporary and permanent strainers shall be cleaned 
as o.ften as required by predetermined maximum 
differential pressure, ciur,ing run-in and .subsequent 
preliminary opera.tion .• 

5.6.3 Canpressors 

5.6.3.1 Inspection 

a) Verify by documentation review that compressors, 
including driver and accessory equipment, is 
installed in accordance wi. th drawings and 
erection instructions, related piping has had 
the hydostatic test performed, and that the 
compressor is ready for premilinary operational 
test: 

b) Inspe.c.tion shall include items listed below as 
applicable.: 

1) Debris is 
baseplates, 
equipment. 

removed from motor windings, 
drains and general vicini:ty of 

2) All auxiliary piping is connected, including 
bearing, jacket, and gland cooling water, 
vents, drains and lubrication piping as 
applicabl,e. 

3) Relief valves, as specified, are installed 
and have been tested. Vent piping is 
complete and obstructed. 



-
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-

4) Instruments are properly isolated or 
protected fran damage during tests. 

c) Lubrication of all points has been completed in 
accordance with manufacturer's instruction book. 

1) All gear cases not lubricated at the factory 
are flushed and relubricated, breather vents 
are clear. 

2) Crankcase, cross head guides and cyclinders 
are thoroughly cleaned and relubricated as 
specified. 

3) Bearings are oorrectly lubricated as 
speci.fied .• 

4) Automatic lubrication system, if provided., is 
correctly filled, primed and delivering oil 
to all parts. 

d) Electrical wiring, switchgear, overload 
protection interlock connections, motor, are all 
checked •and tested; and power is available to 
equipment terminal,s. 

e) Suction piping and supports are installed and 
inspected.. Suc•tion strainer or rut.er in 
place. All loose scale and debris between 
strainer or filter and intake valves are 
removed .• 

f) Suction and discharge valve assemblies are 
correctly adjusted. 

g) Discharge piping and supports 
receivers) is inspected and 
preliminary operational test .• 

(including 
ready for 

h) Valve unloader piping and control $YStem,, if 
spec±fied, are properly tested. 

i) Verify by documentation alignment of motor to 
driven equipment .is correct. 

1) Equipment and motor when rotated by hand are 
found free to turn without rubbing or 
binding .• 

j) Verify keys are tight and locked. 

k) Coupling and/ or belt guards are installed as 
speci.fied. 

-4-
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5.6.3.2 Preliminary Operational Test 

a) Inspection of Section S.6.3.1 above shall be 
completed and compressor and related piping and 
electrical equipment released for preliminary 
operational tes.t .. 

b) Where required, or deemed necessary by the 
Project Startup Engineering .Supervisor 
manufacturer'.s service representative shall be 
present and shall satisfy himself that equipment 
is ready for preliminary operational test .• 

c) Piping and equipment in liquid service shall 
have been nushed clean, unless permanent in 
11.ne equipme.nt is being used for nush:1:ng, 
primed and vented, and valves arranged according 
to actual (or simulated) service conditions. 

d) Start equipment in accordance with 
manufacturer's starting instructions. During 
run-in period., equipment shall be attended and 
observed constantly for any malfunction,, 
including vibration monitoring.. Run-in shall 
continue and adJustments shall be made as 
indicated until proper operation is established .• 

e ) Clean strainers as often as required, by pre
determined maximum differential pressure, .during 
run-in and subsequent preliminary o.peration,. 

5.6.4 Piping, Pressure Vessels, Tanks and Heat Exchangers 

Verify, by documentation, that all pipes, valves, fitting and 
· pressure vessels have been provided in accordance with 
material standards outlined in specifications and on 
drawings. 

Hydrostatic tests, as required, will be performed after 
piping erection in accordance with approved test 
procedures.. Flushing of all piping, pressure vessels, tanks 
and systems shall be in accordance with flushing tes1t 
procedures or approved special procedures.. Construct.ion .to 
perform hydrostatic tests that do not require plant equipment 
operati.on. 

5.6.4.1 Piping Inspection 

a) Verify by visual inspection and documentation 
that piping system is comp.lete and that system 
is ready for filling. This inspection shall 
include: 
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1) Piping is clean - free from debris. 

2) All joints are properly made - flange joints 
complete with gaskets and bolts are properly 
tightened.. Welded joints are canpletely 
welded .• 

3) All terminations are made up of and all 
unused openings are closed .• 

4) Valves are correct'J;y located, packed and 
operable, and identified.. Hand operation, if 
applicable, shall be verified,. 

5) Motor operated valves •are operaole, and 
torque limit, and .interlock switches are 
set. Val:ves must be clean, stems properl:y 
lubricated and free of foreign material, and 
stem covers/position indicators installed. 
In addition, the grease plug should be 
removed and the grease level checked .• 

6) Relief valves are correctly set. 

7) Power operated control valves are correctl:y 
connected and operat.ed ·smoothl:y . with power · 
a vall2fble; • 

8) Instruments are proper,ly isolation or 
protected during tes:t .•. 

9) Code and/or State ins.pections ar.e made as 
specifi.ed .• 

10) Determine that all hangers .and restraints are 
in position and that spring hangers and 
snubbers are operable., verify all lock-pins 
have been removed fran hangers after 
hydrostic test •. 

5 .6. 4 .• 2 Preliminary Opel'lat'ional Tes~ 

a) .Inspection shall be complete., all requi·red leak 
testing and flushing canpleted and ectllipment 
released for pl'leliminal'ly operations7~ 

b) Temporary strainers are in place and logged in 
SCE Startup Depar.tment Temporary Strainer Log 
Book, and gauges are ready for ·service .to 
measure pressure across the strainers,. 

c) During the initial preliminary operational test, 
adjust all packing glands as required .• 
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d) Operate equipment, valves, pressure vessels, 
tanks, etc., in piping to demonstrate 
satisfactory operation. 

e) Check for unusual vi.bration of the piping 
system. 

5.6.4.3 Pressure Vessel and Heat Exchangers 

A) Verify by inspection and documentation that 
vessels are complete, clean 

d) Operate equipment., valves, pressure valves,, 
tanks, etc,., in pi:ping to demonstrate 
satisfactory operation,. 

e) Check for unusual vi.oration of the piping 
system. 

5.6.4.3 Pressure Vessel and Heat Exchangers 

a)Verify by inspection and documentation that 
vessels are complete., clean internally and ready for 
filling. This inspection shall include: 

1) Code and/or State inspections made as specified,. 

2) All appurtenance (trim) items - saf e~y valves, 
level controls, vent's and drains are properly 
piped and. connected and are COUlplete .• 

3) Interior of vessel is clean and free of all 
loose scale, .sand or debr.1:s .• 

4) All internals are :i:nstall:ed. · 

5) All manhole covers .are na:nged joints are made 
up cemplete with gaskets and bolts which are 
tightened .• 

6) All unused openings .are closed .• 

7) Protective linings are installed and are 
undama,ged,. 

8.) Instruments are properly isolated or protected 
fran damages during test. 

9) All personnel are out before closing manholes. 

s.6.4.4 Preliminary Operational Tests 

a) Inspection shall be completed and equipment 
released for preliminary operational test • 
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- 5.6.4.5 Tanks 

5.6.5 Fans 

a) Verify by inspection and documentation that 
tanks are complete and that tanks are ready for 
filling. This inspection shall include: 

1) All appurtenances (trim) items, level gauges., 
valves, etc., are properly piped and 
connected. 

2) Flushing has been completed and interior of 
tank is clean and free of all loose scale, 
sand or debris. 

3) Interior of lined tanks inspected and found 
to be undamaged. 

4) All unused openings are closed .• 

5) All manhol·e covers and flanged joints are 
made up complete with gaskets and bolts. 

6) All .persennel are .out before closing 
manhol;es. 

7) Tanks used for pre-e>perational testing and 
flushing of piping have been recleaned and 
suitable for preliminary operational use. 

8) Code and/ or State .inspections are made has 
speci'f'ied. 

Inspection 

A. Verify by documentation revi.ew that fans, including 
driver and accessory equipnent., .are installed in 
accordance with drawings and erection instructions and 
that fan is ready for preliminar-y operati.onal .test. 

B. Inspecti.on shall :include items listed be1ow as 
applica:ble. 

1) Debris is removed frem baseplates, drains, and 
general vicinity of the equi:pme;nt,. 

C. Lubrication of all points has been completed in 
accordance with manufacturer's instruction book and 
lubrication tag attached .• 

1) Bearings are correctly lubricated as sp.ecified • 
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2) Automatic lubrication system, if provided, is 
correctly filled, primed and delivering oil to all 
parts. 

Electrical wiring, contactors, overload protection 
interlock connections, motors, are all checked and 
tested; power is available to equipment terminals. 

Preliminary Operational Tests 

A. Inspection Section 5.6.5.1 above shall be 
completed. Electrical equipment released for 
preliminary operational test. 

B. Verify alignment of motor to driven equipment is 
correct. 

C. Check back draft dampers are free to operate 
properly. 

D. Start equipment in accordance with manufactuerer's 
starting instructions. Run-in shall continue and 
adjustments shall be made as specified until proper 
operation is established. 

-9-



•• 
EQUIPMENT DATA SHEET 

· -MECHANICAL-
GENERATING STATION= _________________ _ DATE: -------
UNIT NUMBER: _______________ S.~E. J.O. NO.= _________ _ 

EQUIPMENT= _____________________________ _ 
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DATE OF WBRICATION= RPM: ------------- ---------------
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' B 8 
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.· 
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B 
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:OAT£: ____________ _ 

SIGNED: ____ CONT_RAC.....,,,..t"""RE"""P.-----

• DATE: -------------
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5. 7 INSTRUMENT AND CONTROL TESTS 

5.7.1 General 

Instrument and contrdl:s check out and calibration will begin 
during the final stages of construction and continue until 
all instrumentation is in service, f'uotioning properly and is 
reliable. Instruments will be placed in service as required 
during startup.. All instrumentation necessary for adequate 
control and protec.tion will be .in service when system and 
equipment are placed in service for the firs.t time .• 

Prior to 'placing in service, all required .instrumentation 
equipment shall be cal:ibrated and "ttmed" ·in eonjtmction with 
its related plant equipment. This work proceeds in three 
steps: ( 1) stat.ic bench tests and predelivery funct.ional 
check out at factory prior to shipment and bench tes:ts at 
jobsite, (2) .static l0op calibration of field mounted 
elements following erecstion, and ( 3) dynamic calibration of 
instruments soon after portions of the plant are placed in 
preliminary operat10n and actual operating data beeanes 
available. This calibration or ttming j"s continued ·as 
additional parts of instrumentation systems and plant systems 
are eonnected and operated over wide load ranges--maki;ng 
available additional empirical operating dat•a,. 

Upon completion of installation of each instrumentatien 
system, subsystem or loop in the field, including 
interconnection piping, electrical cheek out of wiring., 
testing and flushing of pip±ng, the inspecti0n and static 
loc,p calibration of instrument .. components .. should begin .• 

Procedures in this section appl,7 ·to all instruments such as 
gauges., thermometers, primary measuring instruments, 
controller, and control valves, unless specifieaUy excluded 
in specialized control systems .sections of this procedure., or 
unless further testing is directed by authorized vendor 
representatives in the fi.e1id .• 

1) Testing work will include static calibrati,on of ail.l 
instruments, and all other checks necessary ·to prepane 
erected equipment for service .• 

2) All activities, including design changes, shall be 
performed in accordance, with procedures, applicable 
manufac.turer' s drawings, instruction book and SCE 
specifications .• 

3) In the event that significant equ~pment error or 
evidence of damage or serious malfunction is discvered 
and extensive repair, calibration 0r adjustment is 
needed, it shall be done .only under recommendatian of 
the equipment manufacturer's authorized representative, 
and in accordance with paragraph 2 abo¥e. 
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Purpose 

a) To define the responsibilities of F.ield Instrument 
Technicians. 

b) To define boundaries and interfaces of major vendor 
instrumentation. 

c) To define the responsibilities and requirements of major 
vendor instrument engineers/technicians,. 

d) To descr.ibe the records .for which instrument technicians 
and engineers are res;ponsiblie1. 

RESPONSIBILIT1F.S 

SCE and DOE Contract9rs 

ContractG>rs are respons1ble for the installation,, 
initial calibration and placing in service of all 
instruments and controls in their areas of 
responsibilities are de:fined in their respec;ti:ve 
contracts.. Contractors will provide ins.trument 
technicians and/or engineers to perform the werk 
required to place all contro1s and instruments :i:n 
service, ·necessary for adequate control and 
protection prior to and during startup of' their 
r.especti ve equipment.. These responsibili.ties 
include:: 

a) To insure that instruments ar,e proper],:y 
installed and connected. 

b) To check out and initially calibrate dl 
instrumentation on their equi.pment. 

c) To insure that instrument interfaces are 
properly connectect. 

j 

d) To maintain current records on instrument work 
progress and insure that work progress iis 
consistent with .startup requirementcs .• 

e) To be .responsi.ble for expediting instrument 
repair and parts replacement ·for initi:al 
installati:on to firm o;pera:t:Lon,. 

f') To maintain current records of instruments and 
parts used for other uni ts, by completing and 
Instrument Calibration Data Sheet, to be 
provided by the Controls Startup Engine.er for 
each instrument. 
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5.7.3.3 

g) To provide for tuning and readjusting from 
initial operation to finn operation. 

h) To keep the Controls Startup Engineer appraised 
for current instrument status. 

i) To provide the Controls Startup Engineer with 
initial set point data for respective 
instruments and properly filled out record 
forms,. 

j) To insure that instrumentation in general meets 
the standards required for adequate control and 
protection of their respective equipment. 

k) To provide all tools and special equipment 
required for all their instrument work. 

SCE Construction Engineer 

A) Ver,ifies all instrumentation properly under the 
contract is properly installed and that instrument 
interfaces are correctly connected .• 

B) Checks out and initially calibrates all instruments 
installed under the contract. 

C) Maintains current records on instrument wer~k 
progress and insures that work progress is 
consistent with startup requirements .• 

D) Canpletes an Instrument Data Card, to be provided bY 
the SCE Controls Startup Engineer for each 
instrument .• 

E) Keeps the SCE Controls Startup Engineer appraised of 
current ins.trument stat.us .• 

F) Provides the SCE Controls Startup Engineer with 
initial set point data for respective instruments 
and pro.per ly filled out record forms .• 

G) Provides all tools and special equi.pment required 
for their work. 

H) Provides qualified personnel to perform instrument 
work within the scope of their contract,. 

Edison Instruction Technicians . . . 

After instruments are installed and connected Edison 
Instrument Technicians will perfonn all work necessary 
to initially check out, calibrate nd place in functional 
service all instruments and controls except thC:>S'e 
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supplied and/or installed by the major vendors. Edison 
Instrument Technicians will work under the direction of 
the Lead Startup Engineer. These responsibilities 
include: 

a) To insure that instruments are properly installed 
and connected. 

b) To verify that instrument interfaces .are properly 
connected,. 

c) To maintain current records and .keep the C.ontrol.s 
Startup Engineer appraised of instrument wor-k 
progre.ss'" 

d) To expedite instrument repair and parts replacement .• 

e) Tune and readjust instruments as required during 
startup,. 

f) Maintain records and forms of instrument set points 
and initial and .final calibration data. 

g) Maintain and be responsi.b1e for tools and special 
equipment provided for their work, also inventory 
and calibrate test instruments .as necessary to 
insure their accuracy and re'libility. 

h) To provide the Controls Startup Engineer with final 
set point data for .respective instruments and 
proper.ly fi.lled out record forms that will be 
provided by the Controls Startup Engineer,. 

RECORDS 

5.7.4.1 Startup Controls Engineer 

a) Will maintain the current instrument schedu1e 
canp1etion status. 

b) Will maintain instrument replacement/repair and 
delivery data. 

c) Will maintain :a list of project-owned 
instrumentation calibration equipment and ·be 
responsible for its use and availability,. 

d) Will re.cord final set point data on Startup Form 
No. E5-249 and E5..;2,51. 
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Calibration 

To maintain integrity of calibrated controls and recorders, a 
plain lead seal may be installed across the instrument access 
openings. This measure has been effectively used to elimnate 
people other than those authorized by the Startup Engineer 
from making adjustments,. In oases of emergency, should it 
become necessary to break a seal and make adjustments, such 
action will be reported promptly to the Startup Engineer for 
correction and resea1in;g .• 

DO NOT TEST OR CALIBRTE WITH MERCURY-FILLED INSTRUMENT 
CONNECTED TO A SYS.TEM WI.THOUT AN !SLATTON CHAMBER BETWEEN THE 
INSTRUMENT AND THE SYSTEM TO PREVENT THE POSSIBLE ENTRANCE CF 
MERCURY INTO THE SYSTEM (MERCURY AND MERCURY VAP.Olt rs 
EXTREMELY CORROSIVE TO COPPER AND TO ALLOYS CONTAINING 
COPPER.) 

a) . Ver.ify by inspection and documentation that the 
instrument or instrument loop is complete, and t.ha:t 
instrument lQOp of instrument system or subsystem 1:s 
ready for preliminary operational test., including piping 
and wiring. The following must be utilized to assare 
completion of instrumentation testing.: 

1) SCE instrument J:i'st 

2) SCE set point lls,t 

3) SCE now diagrams 

4) Vendor manuals and drawings 

5) SCE specif'.ication:s 

6) SCE schematics 

7) SCE installation details 

8) :SOE annunciator list 

b) Pressure switches are cal,i.bra:ted ,with dead weight tester 
as calibrated ·precision test .ga\,\:ge,. 

c) Simple control systems, such as press.ure transmitter and 
control valve, are calibrated together f0r final test .• 

d ) Float operated level meters,, cont-rollers and switches 
are checked for pro.per installation. During operational 
test final calibration will be ma<:ie to the system .• 

e) Differential type level or now instruments are 
calibrated by simulating diff.erential input with a water 
dead eight tester throughout opera ting range .• 
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f) Pneumatic or electrical pressure transmitters and 
receiver gauges are calibrated together as a unit using 
dead weight tester or calibrated precision test gauge. 
Control valves and control valve positioners are 
calibrated to produce linear or nonlinear stem position 
corresponding to input si.gnal change,. 

g) Temperature devices that perform functions such as 
recording controlling or alarming devices will be 
actuated to verify factory calibration. 

5.7.5.1 I>ynamic Calibration 

1) Verify by inspection and documentation that 'the 
initial loop calibration described above ±s 
complete. 

2) With the system or components in operation, vary the 
system over wide load ranges making available 
additional empirical operation condition .• 

3) Changes to bench cali.bration and loop calibration 
data will documented on appropriate data sheets for 
component changes .• 
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5.8 GLOSSARY OF START-UP TERMS 

Acceptance Cri'teria 

Acceptance of Work 

Acceptance Tests 

ANSI 

Approval 

Area of Jurisdiction 

ASME 

Boller Acid Cl,eaning 

Boller Bollout 

Boller Chelate Cleaning 

DEFINITION 

Specific criteria that must be met in ·the 
performance of .a test. 

Denotes conditional acceptance only, for 
the purpose of a test. 

A test of systems., conducted af'ter pre
operational tes"bs to demonstrate the 
capability of systems and subsystems to 
meet desicgn performance requirement•s .• 

American National Standards Institute .• 

The act of endorsing or adding positive 
authorization .or bo:th. 

The danain within which .an organization's 
authority may be exercised,. 

American Society of Mechanical Engineers .• 

Cleaning the internal surfaces of the 
water-side pressure parts of a boiler 
subse.quent to boiler boilout to remove .ndll 
scale .and rus't. An acid solution (usually 
citric acid) heated to approximately 180 to 
2000F is used as the cleaning agen.t.. the 
acid sO:lution reacts w1 th ·the iron scale 
and rust to :form ferric oxide .• 

C.leaning the internal surfaces of the 
water-side pressure parts of a boiler to 
remove oil, grease and protective coat
ing. An alkaline solution of Tr.isodilllll 
Phosphate ('TSP) and wetting agents heated 
to approxi:Dra:tely 1'80 to 200°F is used as 
the cleaning agent. 

Same as boiler acid cleaning ,exee:pt :a 
chelate cleaning solution is used at 
approximately .90 to 1000F .to remove ±ron 
oxide and rust. The chelate solution 
combines with the iron scale and rust so as 
to form a chelate ring .• 
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Boil er Hydro 

Boil er Liglltoff 

BOP 

Calibrat•e 

Cognizant Engineer 

Canponent 

Concurrence 

Construction Tests 

Coordinate 

DEFINITION 

The hydrostatic test of the boiler with the 
boundaries of the test being all piping 
downstream of the economizer stop valve 
through the waterwells, risers, downcomers, 
steam drum, mud drum (if applicable) and 
primary and secondary superheat.er to the 
main steam stop valves (or main tur.bine 
stop valves if steam stops are not 
installed). The cold and hot reheat lines 
and reheater are hydrostatioall,y tested in 
the same time interval but ar~ not pa:rt of 
the boiler hydro,. 

A manual operation by an operator or a 
computer initiated .acti,on to initially 
energize selected ignitors and subsequent 
lighting of oil or gas burners following 
verification that all safety requiremenbs 
have been sat.isfied. 

Balance of plant., all systems and equipment 
necessary to support the steam generating 
systems and 'turbine/generator. 

To apply a measured voltage, current .. , 
temperature, or pressure, or other .variabl,e 
to obtain a required response within a 
specified tol•erance .• 

Individual having knowledge and responsi•
b:ility for a particular disipline or 
system. 

A single piece of equipment such as a run 
of pi.pe., valve, proteo.tive device, 
instrument, wire, he.at exchanger, pimp, 
turbine, et.a .• 

Consent, agreement .in desigri. 

Test and checkouts performed by construc
tion on installed system, circuits and 
components to verify compliance with 
speci.fied or design requirements and 
applicable standards and codes; i.e., 
hydrostatic tests, Hi ... Pot t~sts., etc. 

To integrate the functions of SCE Startup., 
Contractor Construction/Startup and all 
suppliers supporting the startup program • 
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• Engineered System 

Exceptions 

Firm Operation Date 

Full Load Operation 

• Head Hydro 

Hold Point 

Hydrostatic Test 

• IEEE 

DEF IN IT.ION 

A specified grouping of components designed 
to perform a specific function within the 
configuration of the plant. 

Incomplete wonk that is known at time of 
turnover. 

Per FPC/CPUC, this is the date at which 
allowance for Funds Used During Cons.truc
tion (AFUDC) ceases to be applicab1e.. As 
this event occul!s, the unit is placed .into 
the rate base and responsibility trans
ferred from .Engineering and Cons:truction to 
.Power Supply. Concurrently, charges bei·ng 
mde to the Project Work Order are limited 
to those involved with completion work .• 

Full load operation is established prior to 
Firm Operatii,n as the un.it achieves 
consecutive hours of operation in a full 
automatic control mode at site adjusted 
base load .• 

Head hydro is ·pres·sur.izing by filling with 
water or other nuids to demons.trate the 
.tightnes·s of e>pen vessels such as atmos
pheric tanks, condensers, and associated 
piping.. A head pressure is applied equal 
to the highest available static head within 
the system. 

A quality ac;tii.vity wherein a ~ person 
shall make a personal observation of a 
designated step during the performance of a 
process or activity to verify compliance 
with requirements and document acce.ptance 
and permission .to continue the process of 
acti:vit~ .• 

Controll,ed introduction of high pree:sure 
water to a '.filled system to demonstrate 
structural integri:ty of the as.sociated 
piping and pressure vessles. A hydraulic 
test pump i's used to prodice a seleoted 
pressure generally 1-1 / 4 to 1-1 /2 times t·he 
design press.ll!'e. The test will be 
maintained at 1ea·st ten minutes, adhering 
to specified temperat.ure requirements to 
prevent brittle fracture • 

Institute of Electrical and Electonics 
Enginee.rs,. 
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TERM -
Initial Energization 

Inspect (checkout) 

Leak Testing 

Operating Procedure 

Performance Warranty Test 

Plant Stat us 

Pneumatic Tes.t 

Preboiler Chemical Cleaning 

Preoperational Testing Program 

DEFINITION 

The initial energizing of permanent plant 
high voltage transformers and busses from 
normal and/ or alternate offiste power 
sources. 

To check visually for correct installat1on 
and arrangement .• 

Leak testing .i:s the pressurizing with water 
or other fluids to demonstrate the •tigl'rt
ness of flanges, manholes, and other 
mechanical closures of piping and 
equipment. A pressure less than the 
settings of relief devices is applied .from 
permanently installed pumping equipment at 
shut off head .or source pressures of system 
fluid. 

Procedures used by the station staff for 
normal day-to-day .plant opera.tion,. 

The demons,tration and determination that 
the Unit generates the corrected base load 
at the guaranteed heat ra:te .• 

The operating condi.tion of the .pl:ant .• 

A pressure test wtth oil-.free air or inert 
gas to demonstrate the tigh.tnes·s of a 
system. 

The circulation of a hot alkaline water 
solution t.hrough .the preboiler systems 
(condensate, feedwater and feedwater drain 
systems) to remove oil., grease, preserva
tives, inhibitors and possi.ble siliceous 
materials fran oarbon steel piping and 
equipment follawed by an acid or chelate 
solution ·to remove iron oxide and mill 
soa.1e,. 

The period foll.owing prerequisite , testing 
when integrated tests are conducted tG 
demonstrate the capability of systems '.to 
meet engineered performance requirements • 
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• Prerequisite Tests 

Recirculation Flush 

Safety Classification 

Scoping 

• 
Start.up 

Startup Interface Diagram 

Star.tup Milestone Event 

Start up Program 

• 

DEF.INITION 

A test conducted after construction 
activities have been canpleted to veri:f'y 
that prerequisite requirements for 
canponents and equipment such as instrument 
calibration, electrical energi.zation and 
control function logic requirements hacVe 
been demonstrated in order to proceed with 
preoperational tes.ts,. 

Where a sing1e batch ot' water is recircu
lated under pressure at a prescribed 
velocity in a closed pa.th .through .a 
strainer., t'ilter or demineralizer to remo:v:e 
debris and water impurities,. 

All systems and components are .classified 
as either safety related or non-safety 
related .• 

Defining system boundaries usually by 
marking piping and imstrument diagrams 
(P&IDsJ, electrical single line dr.awi·ngs, 
electrical schematics., and other engineer
ing documents to relate and iden,ti:fy 
specific mechanical, electrical ;and 
instrument equipment to a system .• 

' 
The process of p1acing a f'aci1it,y in 
operation for the first time. The process 
·starts with the cbeclwut, test, 
calibration, trial, demonstration, and 
verification steps on individual items of 
mechanical and electrical equipme.nt and 
ends with acceptance .for normal operation .• 

Diagram listing interface activity 
Contractor, 

Start.~p., NSS/ 
responsibili ti,es between 
Construction, Contractor 
,Boner Sup.pl:i\er .• 

A significant event :i.n the .llf·e ,af the 
proJect when a number of activities are 
completed and .subsequent activities can be 
started. 

This program comences at construction 
turnover and continues throu,gh to firm 
operation. The program includes component 
.and system .testing to satisfy requirements 
for acceptance .• 
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TE1™ -
Startup System Schedule 

Steam Blow 

Subs,ystem 

~chronization .o'f 
Generator to Line 

·Sysbem 

System Deseri:ption 

System or Equi.pment 
Condi,ti:on 

DEF.INIT.ION 

The listing of systems with completi:on 
dates presentd on a logical sequence to 
permit a smooth and orderly startup.. The 
sequence is based upon syst.em prerequi
sites, hi·storic 1n·formation fran ot:her 
projec·ts and manpowr loading. The startup 
schedule projects scheduled act'h:ities :ill 
terms of weeks before and af't·er turbine 
roll.. 

A me.thod CiJf .removing fabricat.ion and 
erectioo debris and mill sea.le .by passing 
satur,ated st·eam at sonic ve.looi ties through 
steam :pi:pe,. 

A smaller dinsion of a system used by 
Start.up fa- planm:ng., scheduling and 
turnover ·requirements which associates it·s 
·function ,wi.tb the operation of enly .ene 
speo1fio ,engineered system. The su~ys:tem 
carries the same system identifier.follewed 
ey .an ,addiitiona:i i;denti:fi•er,. 

An o.perationa.l aG.tt•vit:y that takes the :mtit 
generator to synchronous speed, phases ·the 
generator •vol:tage ou,tput to the . el:ecbrj:ca.l 
system, and .e'lec;tri.eally conneo1ts the 
generator and elee,trtcal system for ·the 
first :time,. The si;gnif:ioance of synchreni
zation is that :the F·PC/CP.tJC views it as an 
indicator Cif the .physi.eal status of a 
un1t. I:t also servee as a potnt from whieh 
Ed:is·on ·starts te compute a differential 
credit for •fuel consumed during startup 
versus .pewer generated .• 

A specified groupillg of components designed 
to perform a ·speci:f'i:o function wUhin tne 
configura:.tioo ,et _the pilaz:t.t .. 

A a:> eument that 0descr.tbes systems or 
components de~gn .function and operation .. 

A deser.iption of the ·spe.cif1.c mode of 
operation of individua.l system OT' 

oomponen,t·s, • 

/ 



• TERM -
Technical Direction 

~est 

Test Speoffi'oaticm 

• Turbine Rola. 

Turnover 

'Veloc.ity Fl,Ush 

Verity 

Witness Point 

• 

DEFINITION 

The support provided in relation to safe,, 
orderly., and correct performance o'f 
constructien testing and st:ar.t.qp 
activitites. Technical direction does not 
inc.lude direct management, supervi:si·on,, 
arbitration, · or evaluation .of .eontractor':s., 
suppliers', or SCE';s pers0ime:J... 

"To ap.ply a voltage., current, flui:d or 
mechanical pressure to esta•blish integr:tw 
of ;wirl:ng, pi,pilJS, or m.echan:Lcal linkage,, 
"ta o;btatn the spec±r.:Led func.tion, responBl.e 
or :aperabilit;y of .. :Lndiv:idual component>s .• 

An outline of the tes·ts to be performed and 
the oriteria .to be satisfied (based on 
desigb requiremen'.bs) f·or the safle and 
satist':actory perrtormance of tbe .:system.. It 

• prov.ides necess,aey design :wilues 1.ncl.uding 
operating tolerances., ,se.t po:fnts and 
reference ,maternlls ~or the preoperaticm .of 
detailed preoipenati:onal and/or acceptance 
'test procedu~es~. · 

< ·:~· ,,. ' 

:Deno't,es the ini:,tial 'tllr:blne ro:11 from ·tbe 
normal steam source ,to desiign ;Jll>M .• 

T,he jurisdictional. ·trans.fer of COlllPOnentsl 
•systems to Startup .f'ran Construction !':or 
care,, /custod;y., ,and conbre.Q,~ 

A cleaning tecma,qtie tlilat utilizes :tibe 
capab:illty C>f ,a · rapidl:y n.a:w±ng st-ream of 
liquid to scrub, ·swee,p1, or seour foreign 
mateclai 'fran the internal ,wailS and 
surfaces of the systems.. Particles pieked 
:up by the cirow.atfng l:iquta are .flushed <.to 
waste 'Ci>?' . ,tre;p,ped '8lld ,eo:11ze01t.ed on a fine 
mesh screen .or f':iLte.r.. .Effeo:tive .nustditrg 
,velocit~es shoti1d exceed 'the de.sign n,w 
,ra.te thro.ugh the e.qu:i;\pment .•.... 

To confirm the intended !function, res.poRS<e., 
or operab:d.li'ty under simulated or actual 
condi.t:Lei:is. 

A quali.ty ac.tivit;y cWberei.n a .QA :pe~son 
shou:ld make a personal observation Qf a 
desi:gnated ·step dur.ing the performance (ijf :a 
process or ae·tiv::t.~y to ver:tfy oanplianee 
with re'quiremen,ts • 

-1-
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SECTI0~ NO. 1: 

Group "A" 

lAl: 

1A2: 
1A3: 

Group "B". 

lBl: 
182: 

Group 11 C11 

lCl: · .. 
1C2: 
1C3: 
1C4: 
1C5: 
1C6: 
1C7:· 

SECTION NO. 2: 

Group "All· 

2Al: 

2A2: 

TEST MANUAL 
INSTRUCTIONS AND PROCEDURES 

INDEX 

General Instructions 

Standards 

Revised August 6, 1981 

General Test Instructions for Protective Relays, 
Devices and Equipment 6/80 
Relay Setting and Test Report 7/80 

Procedures 

Phasing Methods and Equipment 10/69 
Trip Cutout Switches 8/81 

Technical Bulletins 

Key to Standard Device Numbers 3/56 
Bushing Gap Settings 6/59 
Rota Test Switches 6/58 
Testing Station Ground Grid 6/72 

Carrier and Electronic Equipment 

General and Technical 

Capacitor Loading-Potential Transfonner
Synchroni zing 
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August 6, 1981 

TRIP CUTOUT SWITCHES 

When working on protective relaying schemes to in-service equipment, 
it is corrmon practice to isolate the relay's ability to affect the in
service equipment by making the relay solid and opening trip cutout 
switches. 

When returning the relay scheme to service, it is necessary to close 
the trip cutout switchesL 

Prior to closing the trip cutout switches, make the relay scheme 
automatic and check that there is no trip present at the trip cutout 
switches. Use either the feedback method or if there is any doubt use 
light bulbs to check for a trip present. 

Close the switches one at a time returning the relay to service. 

NOTE: Operating procedures require pennission from operating personnel 
before removing or returning relay schemes to service . 

182-1 
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