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INTRODUCTION: 

In 1965, Westinghouse supplied two 600 HP motors to Southern 

California Edison Company which are installed at San Onofre Nuclear 

Generating Station, Unit 1. These motors (S.0.# 65F15619) drive.  

charging pumps and have the following name plate ratings: 

600 HP, 4160 V, 3580 RPM, 3 Phase, 60 HZ, 72 AMPS, Locked KVA 

Code J, Insulation Class B, SF 1.15, 40*C Rise at SF 1.0.  

The motors were also required to run under accident condition 

at 860 HP for 1 hour and 770 HP for 6 months at a minimum of 90% 

voltage.  

The new proposed continuous rating is 700 HP at 1.15 service 

factor and the new "accident" condition requirements are 796 HP for 

6 hours and 694 HP for 30 days. (See Appendix V) 

The motors were built at the Westinghouse Buffalo Plant with design 

life expectancy of 40 years. One of the charging pump motors is 

always in operation. Approximate run time for each motor is 92,000 

hours for the 21 year period, as stated by customer. One of the 

motors was rewound in 1972. The rewind was due to the mechanical 

seizure of the pump that caused the motor windings to burn out.  

(See Appendix VI) 

Southern California Edison Company by their letter of August 15, 

1988, (Appendix IX) has asked for recertification of these charging 

pump motors from 600 HP at 1.15 service factor to 700 HP at 1.15 

service factor. This analysis is based on the requirements defined 

in this letter.  
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II. GENERAL: 

An induction motor is an electromechanical device that converts 

electrical energy into mechanical energy. This energy conversion, 

however, is not 100% efficient and the difference between the 

mechanical output of the motor and its electrical input is lost in 

the process. This difference constitutes the losses in the motor.  

Some of these losses are mechanical in nature, such as friction and 

windage, but the bulk of the losses are electromagnetic.  

The electromagnetic losses consist of the "copper" losses which are 

caused by the flow of electric currents in the windings, the iron 

losses in the electrical steels caused by the setting up of the 

alternating magnetic fields, and the stray losses, which are due to 

harmonic and physical proximity effects in the machine construc

tion.  

The losses in the motor manifest themselves as heat which causes 

the temperature of the windings to rise above the ambient 

temperature.  

Any given motor designed for a specified horsepower can be uprated 

to a higher horsepower within the limits of its maximum or pull-out 

torque capabilities for stable operation. The increased load, 

however, is accompanied by an increase in the power input to the 

motor and hence by an increase in the stator current. This causes 

additional losses in the stator windings, resulting in an increase 

in the winding temperature.  

The degree to which the power output from the motor can be 

increased depends on the difference between the safe maximum 

operating temperature for the winding insulation system and the 

winding operating temperature for the base load for which the motor 

was originally designed. Equally important are mechanical 

considerations such as increased mechanical stresses in individual



components at higher loads and the suitability of these components 

to function reliably at these loads.  

All these factors are examined in the following sections to 

determine whether the 600 HP motor can be uprated to 700 HP.  

III. MECHANICAL CONSIDERATIONS: 

The torque in a motor is generated in the air gap and travels along 

two paths. One of the paths is through the rotor laminations into 

the shaft, along to the coupling and to the pump. The other path 

is through the stator core, into the frame structure and into the 

foundation. The major mechanical components to consider in this 

transfer of torque are as follows: 

1. Shaft extension 

2. Shaft extension key 

3. Shaft journal 

4. Interface between rotor laminations and shaft 

5. Stator core welding to frame 

6. Stator foot bolting 

The above components were analyzed in terms of uprating the motors 

to run continuously at 700 HP, 3579 RPM and 1.15 service factor.  

Following are the results of this analysis; (Note: Modern motors 

are built with safety factors of 4.0 or greater) 

1. Shaft extension diameter - The safety factor at the uprated 

loading condition is - 9.39.  

2. Shaft extension key - The factor of safety at the new rating 

is 6.15 in shear and 4.65 in compression. This analysis does 

not account for the coupling press fit as carrying any loading 

and as a result the analysis is conservative.  
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3. Shaft journal diameter - Safety factor is equal to 10.8 based 

on the new rating.  

4. Interface between rotor laminations and shaft -

a. Press fit capability - 25.3 times rated torque 

b. Key shear - Factor of safety of 70.17 

c. Key compression - Factor of safety of 53.02 

The press fit and key loading were calculated separately.  

5. Stator core welding to frame - Safety factor is equal to 220.  

6. Stator foot - Force per bolt is 1037.5 lbs. at 700 HP vs.  

clamping force preload of the existing bolts of 52380 lbs.  

Bearings - Uprating of the motor from 600 to 700 HP continuous 

operation affects the bearings primarily from the increase in 

temperature of the bearing housing due to the higher motor 

temperature. This increase in temperature will be somewhere 

between the new AT of the windings and the new AT of the motor air 

temperature. If we consider the higher of these which is the 

winding AT, the new surrounding temperature for the bearings would 

be 57.C. For a sleeve bearing, since the oil viscosity changes 

with temperature, the total bearing temperature is not directly 

related to the ambient temperature. Past experience has shown that 

a rise of 1 of ambient results in a 0.7* rise in bearing 

temperature. For the 700 HP operation, the bearing temperature 

would increase by 11.9C. This would result in a bearing 

temperature of 59.9*C based on the original test data. The 

standard limits for this type of bearing is 90C total temperature.  

There is thus considerable margin in the operation of the bearings 

at the 700 HP rating.



Discussion 

The mechanical analysis reveals that there is adequate margin in 

the motor design to be able to run continuously at the new rating 

of 700 HP, 1.15 service factor, 3579 RPM. This margin is due to 

the following reasons: 

1. Original overdesign of motor. A number of motors were built 

on this frame size in the past with ratings of 1000 HP.  

2. A number of the motor components are designed for short 

circuit torques which are significantly greater than the 

normal running torques. These short circuit torques will not 

change with the uprating of the motor.  

IV. THERMAL EVALUATION AND ELECTRICAL PERFORMANCE: 

1. Thermal evaluation was made on the design for the new 

continuous and accident conditions. The thermal analysis 

indicates that temperature rise of motors when operated at 700 

HP, SF 1.15 will not exceed 65C. With the ambient temperature 

of 80F (27C), the maximum total operating temperature of 

winding will be 92C. This motor has Class "B" insulation 

which has 130aC total temperature capability. Since the new 

accident condition of 796 HP is less than 700 HP at 1.15 SF or 

805 HP for the same ambient condition, the temperature rise 

under accident conditions will also be less than 65C.  

2. The above conclusions are based on the following: 

a. Computer studies at 700 HP, SF 1.15, which indicate a 

temperature rise of 49C.  

b. Evaluation of expected temperature rise based on test 

data on two similar motors, one of which is an exact 

duplicate.



c. The subject motors did not receive any temperature tests 

as these were not specified by the customer. They were 

tested only for routine commercial test. Copy of test 

reports are attached. (Appendix II) 

d. Test Report #1 (Appendix III) relates to S.0. 27N7703, 

which is a duplicate of the subject motors. This test 

shows a temperature rise of 26.5C at a load of 600 HP.  

Test Report #2 for S.0. 18N6403 (Appendix IV) gives a 

temperature rise of 29C at 600 HP. Based on these two 

tests, we expect a temperature rise of 38C when the motor 

is operated at 700 HP SF 1.15. (See Appendix VIII) 

Test Report #1 indicates the motor loading as 299 HP (See 

Appendix III). Review of other data such as air tempera

ture rise, (the machine will have approximately 4000 CFM 

of air flowing through it), KW input, phase amperes, and 

speed (RPM), indicates that the heat run test was at 600 

HP. We are satisfied that 299 HP was entered on the test 

report in error. The test conducted on S.0. 18N6403, 

which has a temperature rise of 29C at a load of 601 HP 

also confirms this conclusion.  

The calculated temperature rise at 600 HP at 1.00 service 

factor is 32C.  

e. Taking a very conservative approach and assuming that the 

test reported on Test Report #1 was at half load 

(299 HP), the temperature rise calculation for operation 

at 700 HP, 1.15 SF (Appendix VIII) indicates a rise of 

less than 65C. Total temperature of winding with 27C 

ambient will be less than 92C which is within Class B 

insulation limits.  
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3. Electrical performance data at new 700 HP rating is as 

follows. (Completed motor data sheets at old and new ratings 

are attached as Appendix VII): 

Efficiency P.F. Inrush Starting Rated Speed 

(Full Load) (Full Load) % F.L. Torque POT Amps (RPM) 

600 HP 94.3 91.6 888% 166 382 72 3583 

700 HP 94.5 92.3 770% 142 326 83 3579 

The motor has pull-out torque of 153% at 70% voltage on 700 HP 

rating base. It is suitable for operation at 700 HP without 

any damage for 15 seconds at 70% voltage as required per Spec 

BSO-356, Para. 3.06.03.  

Electrical calculations at 600 HP and 700 HP are attached as 

Appendix I.  

V. INSULATION LIFE: 

The subject motors were built in 1965 and have been in operation 

for 21 years. The qualified life of the original designs is 40 

years.  

There are two motors on this application. One of the two motors is 

always running. If both motors had equally shared the operation, 

each would have run for 92,000 hours. Of these two motors, 

however, one was rewound in 1972. The actual operation time seen 

by the motor insulation is therefore 92,000 and 66,000 hours 

respectively (assuming the other motor was not in operation when 

the first was being rewound). The motors have been started once 

a week. The number of starts for these motors has been estimated 

by SCE as 1100 and 780 respectively. Additional customer 

maintenance data indicates that the insulation resistance of the 

stator windings has been in excess of 1000 megohm, and that the 

polarization index has been 3.2 and 4.5 on the two motors.



The actual load at which these motors were run was not provided to 

WMC by SCE. The actual operating temperature rise of the motor is 

not known because these motors do not have temperature detectors 

installed in them.  

Analysis of Insulation 

Based on the thermal evaluation, the expected temperature rise of 

the stator windings at 700 HP and at a SF of 1.15 is less than 65C.  

Based on the customer stated ambient of 27C, the expected total 

operating temperature of the winding is thus 92C at the new load.  

At this temperature, the insulation system will have a qualified 

theoretical total life of greater than 40 years. (See Appendix X) 

Normal thermal ageing is only one of the many phenomena that 

eventually cause the failure of an insulation system. Some of the 

other factors that come into the picture include overtemperatures, 

overvoltages, steep fronted voltage surges, contamination and the 

absence of proper preventive maintenance. Excessive number of 

starts, bus transfers and other phenomena that may impose severe 

stresses can and do result in the failure of weak spots in the 

insulation system.  

The insulation resistance and the polarization index of the motors 

indicate that the insulation was in good condition when these 

readings were last taken. The stated acceptance values by Southern 

California Edison per EQCN-1 page 6 for these two parameters are 

5.17 megohm and less than 2.0 respectively. The readings of 1000 

megohm, and 3.20 and 4.5 represent adequate margins.  

The number of starts that the motors have seen is not excessive.  
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VI. CONCLUSION 

Foregoing discussions conclude that these motors have an adequate 

design margin and can operate satisfactorily at 700 HP, 1.15 

service factor with required safety factors in the mechanical parts 

and within permissible temperature rise of the winding insulation.  

Because of the original design margins, the total temperature of 

the windings even with the increased loading will be well within 

the Class B (130C) insulation limits.  

Since total temperature will not exceed 92C, the insulation system 

will have a qualified theoretical total life of more than 40 years.  

However, because of the influence of environmental and other 

factors on insulation life (See discussion in Section V), it is not 

possible to certify the remaining life of the insulation system.  

On the other hand, if the motors have been well maintained over 

their life and the adverse factors indicated in the discussion in 

Section V have been absent, then the windings would be expected to 

have their normal total qualified life to be more than 40 years.  
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DISCLAIMER: 

This report and the analysis contained herein are based on the 

original design information and the maintenance, operational, and 

other information given to WMC by Southern California Edison.  

The conclusions of this study represent our best opinions and are 

NOT to be interpreted in any way to include warranties, explicit or 

implicit, OR assumption of any responsibilities or liabilities for 

and due to the operation and performance of these motors.  
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* PA:GRAH ME1137 IENT 58363 S.O.65F 15619 50. CAL. EDISON DAFE-88-07-12 ENGR-BANSAL PAGE I 200 

H4A!IC SPFCIFICATIONS 

HORSF-POWER 600.  
POLES 2.  
LINI VOL FAGE * 4160.  
FRANE SIZE = 608.5 
moTOR TYPE = CF 
w CESIGN * f 
ENCLOSURE - WPI 

EXCEPTIONS 

1 ls 1 21 1 31 4 41* 1 61 1 is I 8s 1 93 1101 call 
PHASE FREQA FREQ2 O.VOLT POUTFL TSIFLF KVA/HP IsjIN ISINAI EFF 

3. 60.0 0.0 80. 175. 60. 6.30 0.0 2.5 94.1 

6111 Il)* 1148* 6153 1163 f17l I168 41930 4200 613t 
P.F. *SO WKK ALTITUDE IABI NAX (AN68IN TIME S.F. 1alSEISF IRISEIFL 
91.2 1. 224.0 3300. 40. -30. 24.00 1.00 60. 0.  

1721 4230 6248 42580 12630 6273 1283 4298 6308 6313 
RES IEMP RISE CAL HARMONIC ILTININ ILTINAX SR 8ORE STa e.g. RT4 0.0. STR TYPE SR VENT 

85. 1. 0.0 1. 1. 0. 15.500 15.300 0. 0.  

13230 1331* 134 1351 1363 1371 6368 1393 4408 44380 
So STR PCHG RID STA IRON SP HIR TN GAD S.L. WEDGE IRt TYPE iCOmol 

48. 1. 0. 0. 0.0 0.0 0.0 0. 0. 2.  

64780 1438 6440 1458* 1468 6473 £40 1498 £50$ 6518 
ICOND)B RTR VENT 52 RTR PCMG E-RING-F E-RING-R RER IRON Ri SORE SHAFT SKEW 

1. 0. 87. 2. 0. 0. 0. 2. 0. 0.0 

is]$* 1541* 6558 (568 I5? 6600 f61 1623* 1633 6443 
BAR FXT RING 0H RING SPr *S* TEMP IF*MINL INS TYPE IMS VOLT SR MIRE SCO01s1 l1t 
7.680 2.2 0 0. 0. 0. 2. 3.1 12. 1.000 1.000 

665) 166) 1671* 681* 6698* 6708* f718 1720 6730 t748* 
Min.VOLt PH BELTS THROW COHN PAR (TPCII 1/2 TIURN 4Mill M211 Italia 

1.0 1. 20. 1. 1. 7. 0. 0.204 0.204 0.001 

1T5)* 3768 1718 6788* 6791 6608 68ll 62 fall 6 648 
IPil I1K281 IPtal 141 IIPCIZ KO 111112 M22 Mtz82 4P12 

1. 0.0 0. 1. 0. 0.0 0.0 0.0 0.0 0.  

1053 1868 (Oro (RS 469* 8900 6968 6970 6981 
4IK22 IP212 f12 COIL MI I-SPEC UNITS *SHAFT* By-PASS TYPE CAL 
0.0 0. 0. 0. 20u .0 a30011. 0.  
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200 
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PHIGRAM 4I I I? IDFNT f 363 S.0.65r 15619 SO. CAL. EDISON DATE-86 -0 1-12 ENGR-BANSAL PAGE 2 
rYPF FRAME H.P. POiLES 8FPU ENCL IRISEISF S.F. TINE DESIGN VOLTAGEIINSICLASS cr 618.5 600.0 2. 60.0 iPI 60. 1.00 24.00 a 4160. a 

IlNE WIRE WIPE WIRE PHASE * * * CORE LENGTH * * * STA OR ROOR SINGLE PHASF VILIA;f TYPE COND WEIGHT RELTS TOTAL SFAIORIIRONIROFOR 1.0. 0.0. AIR-GAP 5. 4160. 61152CL 1.075 0.915 60. 14.000 13.000 12.500 15.500 15.300 0.1000 

ASSEMBLY PUNCHING VENTS SLOTS IRON THICK IDENI.IEND-aINGIDMG & ITEM SIATOR 2309694HO 2xO.500 48. 10502PF 0.018 00 UPPER 3860379402 ROTOR 222Al53HO 3x0.500 67. 10502PF 0.018 00 LONER 3060319N02 

NOISE LOCKING I*ICUSP 1-ICUSP SHAFT IF*WINL SKEW RING CONo CONDIBR$LENGIN MIDTHISARIUEPTN 
M 7897. 0.0 0.4000* 1.000*** 20.000 .250 1.250 

UNIT P UNIT E UNIT I UNIT I UNIT T UNIT N 
441600. 2401.8 62.171 36.663 875.31 3600.  

LB-CU THROW RALANCE CONN PAR TPC MCL YCUI VR VB CAL.ILOETIMAX.  346.14. 70. YES V 1. 7. 49.208 1038.256 392.041 537.225 42.740** 44.000 

WI M2 TKI P1 IKZ P2 N SPACE-V SPACE- *RR IVAR IPFIFLC .204 .204 .081 1 .0 0 1 0.010 0.110 0.00229 112.0 96.1 

I7%.C)RTrI 8sS.cI I1NL IWINL *xM *CORE IBIAG SIt1 IBIT2 MSICI 461C2 igIT5x 0.4868 0.5994 20.415 1S673. 2.98739 0.01653 40.39 91.67 124.65 65.47 121.51 136.57 
SLIP RPM EFF P.F. IMPIOUT IflOUT INPUT LOSSES 4l1L CUtILS LOCKED ROTORII 1500.00- 75C 0. 0.0 24.3 0.0 1459.31 111276. 1112768. 634.916 1014.52 LOCKED ROTORIZI 1oo.oo- usc 0. 0.0 24.7 0.0 1460.89 1127696. 1127696. 433.013 1043.47 RREAK DOM4 3.98 3457. 87.7 68.8 2209.35 3356.56 1878699. 231006. 3VO.953 373.01 

1-1/4 LOAD 0.61 3578. 94.6 97.4 750.43 1101.53 S9115s. 32044. 80.653 20.51 1.15 LOAD 0.56 3560. 94.5 92.2 690.22 1012.62 544714. 29946. 81.990 17.46 
FULL LOAD 0.49 3563. 94.3 91.6 599.95 89.50 474529. 27004. 71.699 13.43 3/4 LOAD 0.36 3587. 93.6 89.3 450.05 658.93 358667. 23042. ss.721 8.06 
1/2 LOAD 0.24 3591. 91.9 83.4 299.61 438.14 243273. 19625. 40.500 4.26 

*RI *R? *XI *12 *IHPIOUT *IFlUt *$INPU *LOSSES filL 0/0 SAT.  
IOCKE D ROTORIIIO.o0051 0.01611 0.06352 0.03169 0.0 1.66726 2.48608 2.48608 10.22144 76.3 LOICKED ROTORIZIO.00775 0.01648 0.06354 0.03176 0.0 1.67814 2.51943 2.51943 10.20294 76.4 
BREAK DOMW 0.00775 0.00427 0.06709 0.04935 3.68224 3.83472 4.19727 0.51610 *.1002? 93.3 1-1/4 LIsAD 0.00715 0.00427 0.07208 0.05264 1.25072 1.25646 1.32197 0.07159 1.43033 99.9 
1.15 tOAD 0.00175 0.0042Y 0.07208 0.05265 1.15037 1.15688 1.21697 0.06690 1.31965 99.9 FULL LOAD 0.00175 0.00427 0.01208 0.05267 0.99992 1.00480 1.06016 0.06051 1.15741 100.0 
3/4 LiaD 0.00175 0.00477 0.07208 0.05266 0.75006 0.75280 0.80136 0.05148 0.89697 100.0 
1/7 LOAn 0.00115 0.00427 0.01208 0.05269 0.49935 0.50056 0.54351 0.04429 0.65896 100.0 

IO(fSrt IWAISI CORF ICUl1 ICU1Z F*W S.L. TOTAL X TRANSIENT *XD *MD' (9l0C EVISc I.IS -L1AD 7401. 6044. 2955. 7765. 5182. 29941. X 40 KVAR 3.059 0.11037 1.89 0.0682 
FUL-LIIAD 7401. 4648. Z219. 7783. 5033. 27084. X MITH KVAR 13.413 0.11353 6.01 

CUI/LA IC/Sal CUR/LB IC/SIR CUB/LB fC/SS ALL DATA ON THIS PAGE ARE CALCULATED lOCKED NOTOR 1014.5 6.04 4205.29 23.96 1285.78 7.32 

NAXIJM SAFE RISE PERfORMANCE PfIT/FLT ISIFL IEFFIFL IPFIFL S/FLI IKVA/HPIS SCOPE IRISEISF SIR E-R BAR SPFCI I F I 0.:J- 2.5 94.1 91.7 0.60 4.30 60. COLO iSS 200 300 CAt(litlAI C) 3.8? 0. 94.3 91.6 1.66 7.63 -63 32. HOf 123 176 276 
IRECORD rILE C7337FE 74-08-25. PROGRAR VERSION 74f34/1tl REVISION DATE 83-11-201 a



IHMirA14 Mrt7t? IOFI sMtb I S.O.65 15419 50. CAL. FDISON 0ATE-88-07-Iz FNGR-RANSAL PAGE 3 199 IlI V INE SF INS INS MAX FEC MI TYPE FRAMF H.P. PULES P4ASE VILTS FRFQ ENCL RISE S.F. WINE DESIGN VOLT CLASS KVAR PF MKK 
rF 648.5 600.0 2. 3. 4160. 60. .01 60. 1.00 24.00 a 4160. 8 112.0 98.1 

a') SLIP RPM EFF P.F.. IHPIOUT IfIOUf LINE AMP 
IIJfKEI PO[IJRIl1 100.00- 7SC 0. 0.0 24.3 0.0 1459.37 634.98 
Il'1 n RIiRII 100.00- RSC 0. 0.0 24.1 0.0 1468.89 633.81 
RMEAF K nlWN 3.99 457. A7. 7 68.6 2209.35 3356.56 378.95 
1-1/4 LOAD 0.61 3578. 94.6 92.4 . 150.43 I101.'53 868.85 
1.15 LOAD 0.56 350. 94.5 92.2 690.22 1012.62 G1.99 
FULL LOAD 0.49 3583. 94.3. 91.6 599.95 079.50 71.90 
3/4 IOAD 0.36 ]587. 95.6 89.3 450.05 658.93 55.72 
1/? 1IIA4 0.24 Is5l. 91.9 83.4 299.61 438.14 40.50 

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

I3 LINE VOLTS = 4160.1100.0/U.SIR 40C.RTR 40CI ALL DATA ON tHIS PAGE ARE CALCULATED 

I1 11111 ICS I0 fEl IF) oi IS J1 l L mp SOC SOT 
SIp RPM FFF P.F. (HPIUUT ETIOUT INPUT LOSSES LINE AMP IVILOAD ISECIA ISECIT SEC SEC 

100.00 0. 0.0 23.0 0.0 1424.13 1058932. 1056932. 639.092 0.0 0.0 0.0 6.52 7.42 
9S.00 140. 3.4 22.6 47.54 S1F.21 1035829. 1000507. 634.986 2.22 0.093 0.093 
90.00 360. 6.6 22.4 93.09 1358.06 1016665. 947441. 610.733 8.07 0.096 0.189 
85.00 540. 8.7 22.2 117.11 1139.01 1000045. 913697. 626.354 19.96 0.106 0.295 
80.00 770. 12.8 22.0 169.70 1237.82 987970. 061599. 623.865 35.48 0.113 0.400 
15.40 900. 16.9 22.0 221.97 1295.26 977805. 012430. 617.266 55.44 0.107 0.515 
10.00 1300. 20.6 21.9 266.69 1296.87 967404. 768663. 611.689 79.3 0.807 0.622 
65.00 1260. 24.1 22.0 110.11 1292.56 960322. 129190. 606.243 108.65 0.109 0.131 
60.00 1440. 27.1 22.1 354.70 1293.61 956015. 691621. 600.726 141.92 0.112 0.643 
55.00 1620. 11.3 22.3 400.90 1299.67 954319. 655457. 995.136 179.61 0.111 0.958 
50.00 1800. 15.1 22.5 446.70 1309.11 954447. 619925. 5*9.494 228.14 0.119 1.077 
45.00 1940. 38.8 22.6 495.42 1314.06 952319. 583003. 583.949 266.31 0.123 1.199 
4+n.o0 210. 42.6 22.9 544.87 1324.60 953290. 541024. 576.276 319.31 0.128 1.327 
15.00 7340. 46.6 23.3 599.62 1345.76 959363. 512259. 572.357 314.74 0.132 3.459 
30.00 2520. 51.1 24.2 675.98 1408.79 986413. 482345. 565.454 434.61 0.3S 1.594 
25.00 2100. 56.0 25.5 169.11 1496.02 3025450. 4S917. 557.814 490.92 0.133 3.127 
20.00 7880. 61.? 27.4 888.45 1620.14 1062620. 420000. 540.926 567.66 0.128 1.811 
11.00 1060. 67.1 30.2 1051.25 1607.67 1170814. 365350. 537.123 640.04 0.319 1.974 
10.00 3240. 74.0 37.1 1386.?' 2241.05 1382000. 346149. 5I.330 18.49 0.100 2.074 
9.50 3758. 15.8 311.4 1443.21 2326.43 1419964. 343641. 513.389 726.45 0.000 2.082 
9.00 3216. 76.8 39.6 1504.96 2412.64 1461033. 330656. 508.880 734.50 0.008 2.090 
.50 3294. 17.9 41.4 1570.33 2503.60 1504194. 333057. 903.801 742.59 0.000 2.098 
.00 1112. 18.9 43.2 1639.35 2599.51 1549345. 326752. 496.043 750.73 0.007 2.t05 

7.50 333 . 40.0 45.1 1711.88 2699.86 1596261. 319549. 491.472 756.91 0.007 2.12 
7.00 341. 1.1 47.2 176F.59 2804.11 1644531. 311348. 483.919 167.14 0.001 2.119 
6.50 1366. 82.2 49.5 1865.81 2911.15 1693454. 301934. 475.174 115.41 0.006 2.125 
6.00 3384. 83.3 52.0 1945.33 3019.08 1743910. 291076.. 464.973 703.73 0.006 2.138 S.5n 3402. 84.4 54.8 2024.21 3124.87 1788162. 278497. 452.979 792.09 0.006 2.131 
S.00 3420. 85.6 57.9 2099.32 3223.77 1829566. 263678. 438.767 600.49 0.006 2.142 
4.50 48se. 86.8 63.3 2365.86 3308.s3 16219. 2466t. 423.02 606.94 o.0os 2.14a 
4.00 3456. 81.9 65.0 2216.5F 3368.36 3660234. 227069. 401.406 61.43 0.005 2.153 
3.50 3414. 89.3 69.1 2240.78 3367.51 1875366. 204157. 376.740 015.97 0.00s 2.350 
3.00 1497. 90.3 71.5 2223.21 3343.72 1836073. 177914. 346.790 054.55 0.001 2.163 
?.50 3510. 91.5 T1.3 2141.08 3203.60 1745175. 14830. 310.231 643.18 0.005 2.160 
?.00 s5zR. 9A.1 87.8 1974.16 2938.71 1581789. 116415. 266.252 851.65 0.006 2.174 
1.50 3544%. 93.8 87.3 t688.98 2501.47 1343284. 83604. 213.465 860.56 0.007 2.101 
1.00 1564. '14.7 91.2 3263.37 1861.67 995201. 52941. 151.500 869.32 0.010 2.191 
0.50 1S12. 94.1 9.1 685.51 1005.10 539922. 28637. 61.31Y 616.12 0.023 2.215 - --------------------------------------- --------------------- ~ * ------------------

14) RP4 WKK 15CIT SKW-SlIL IKW-S11 IRISEJI IKM-S5R (RISEIR (KW-SI ERISEI8 8 
4CritAIIIN 3582. 2?4. 2.21 1118.6 577.9 10.9 491.9 23.1 278.9 9.9 

I1II)R0F 111 I 37FE 74-08-75, PROGRA4 VERSION 14/33/11, REVISIO DAE. 63-11-200



PRc(OGRAM MEF337 1DFN S81E.l S.O.65F 156 19 SO. CAL. EDISON DAIE-88-07-12 ENGR-BANSAL PAGE 4 199 

III IN[ VOLTS = 144.( 90.0/U.5TR 40CRIR 40C0 ALL DATA ON THIS PAGE ARE CALCULATED 

JAI Jab ICl ID I[$ IF1 IGI IMS fJi (MS ILI 4N sotC SOIN 
SLIP RPm EFF P.F. IHPIOUT ITIOUT INPUl LOSSES LINE A0P ITILOAD ISECIA ISECIT SEC SEC 

100.00 0. 0.0 22.7 0.0 1123.06 834573. 834573. 566.915 0.0 0.0 0.0 10.72 9.42 
95.00 lan. 3.4 7Z.4 11.50 1094.24 16569. 186766. 563.336 2.22 0.118 0.118 
90.00 360. 6.8 22.1 73.45 1071.53 801678. 747055. 559.629 6.67 0.122 0.240 
65.00 540. 8.7 21.9 92.43 898.92 79429. 720647. SS5.614 19.96 0.13S 0.315 
R1.00 720. 12.8 Z5.4 133.96 977.16 779510. 679740. SS.902 35.48 0.144 0.516 
75.00 900. 16.9 21.7 175.27 1022.78 771723. 641135. 547.695 55.44 0.137 0.656 
70.00 oOmo. 20.6 21.7 210.65 1024.35 763800. 606818. 543.033 79.83 0.137 0.792 
6S.00 1760. 74.1 71.7 245.01 1071.25 758491. 5758z. 538.285 106.65 0.141 0.933 
60.00 1440. 21.7 21.8 280.32 1022.35 755375. 546420. 533.474 141.92 0.146 1.079 
55.00 1620. 31.3 22.0 316.92 1021.41 754330. Sl0e. 528.596 179.61 0.151 1.231 
50.00 1800. 15.1 22.2 354.80 1035.19 754726. 490210. 523.673 221.74 0.158 1.369 
45.00 1980. 38.8 22.4 391.63 1039.31 753379. 461234. 516.831 268.31 0.165 1.554 
40.00 71 60. 47.6 22.6 431.04 1048.03 754393. 433000. S13.874 319.31 0.175 1.728 
45.00 2340. 46.6 23.0 474.47 1064.88 759517. 405129. 506.704 314.74 0.185 1.913 
I0.00 7520. 51.1 24.0 515.10 1115.18 781351. 362334. 502.460 434.61 0.191 2.104 
25.00 2100. 55.9 25.3 609.11 1184.80 812772. 356549. 496.015 490.92 0.192 2.296 
20.00 2000. 61.2 .27.1 704.07 1283.91 858727. 333674. 488.263 567.66 0.881 2.483 
15.00 3060. 67.0 30.0 835.43 1433.84 929589. 306557. 478.496 640.64 0.175 2.656 
11.00 3743. 74.0 36.8 1101.01 1785.96 1099419. 27709. 460.15 718.45 0.146 2.604 
#.S0 3258. 15.8 38.1 1147.52 1849.79 1130050. 274241. 457.325 726.45 0.012 2.016 
1.00 3276. 76.8 39.6 1197.16 1919.19 1163234. 270406. 453.396 734.50 0.011 2.827 
8.50 1294. 17.8 41.2 1?49.78 1992.61 1190170. 266091. 448.973 142.59 0.011 2.838 
R.00 3312. 78.9 42.9 1305.43 2070.02 1234794. 261209. 443.952 750.73 0.010 2.040 
1.50 3330. 79.9 44.8 1364.03 2151.26 1272950. 255655. 438.216 756.91 0.010 2.858 
7.00 3148. 81.0 46.9 1425.35 2735.88 1312330. 249301. 431.620 761.14 0.009 2.67 
6.50 3366. 82.1 49.2 1488.88 2323.04 1352403. 241992. 423.973 775.41 0.009 2.875 
6.00 3184. 84.2 51.7 1553.71 2411.30 1392307. 233542. 415.040 783.7S 0.006 2.004 
5.50 1402. 84.4 54.5 1618.32 2498.26 1430687. 223729. 404.522 792.09 0.008 2.691 
5.00 1420. 85.5 57.6 1680.21 2580.26 1465457. 212293. 392.039 600.49 0.000 2.899 
4.50 3438. 86.Y 61.1 1735.75 2651.50 1493484. 198940. 377.104 88.94 0.007 2.906 
4.00 1456. 67.9 64.8 5118.95 2703.35 1510127. 183357. 359.115 617.43 0.007 2.913 
A.50 3414. 89.1 69.0 1801.28 2123.10 1508682. 165252. 337.302 625.97 0.007 2.920 
3.00 3492. 90.3 73.4 1707.59 2680.47 147745?. 144234. 310.510 834.55 0.007 2.927 
2.50 3530. 91.4 76.1 1727.80 2585.21 1409494. 120063. 278.247 643.18 0.007 2.934 
2.00 3528. 92.6 83.0 1596.02 2375.06 1285680. 95327. 230.988 651.69 0.006 2.942 
1.50 3546. 93.7 87.7 1370.26 2029.44 1091016. 69039. 191.85S 860.56 0.010 2.952 
1.00 3564. 94.6 91.7 1025.9? 1511.78 809453. 44250. 136.125 869.32 0.014 2.947 
0.54 3580. 94.6 93.3 602.68 884.03 475475. 25979. 76.569 877.34 0.037 3.003 

141 RPI WKK (SFCIT SKW-SITL IKM-Sil IRISElI SKM-SIR IRISEIR IK-SI8 IRISEIS 
ACCIt ERATION 3580. 274. 3.00 1462.6 613.9 11.9 517.6 24.7 292.9 10.9 

IRECORD FILE C7331FX 74-08-25, PROGRAR VERSION 74/4111, REVISION DATE 83-11-208 
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k 11".9,II 943I1A IDE)NI SR161 5.0.654 15619 SO. CAL. EDISON DatE-ga-07-iz ENGR-SANSAL PAGE 5 199 

I II LI'JF VOLIS 3328.1 I0.U/O.STR 40CRIR 40CO ALL DATA ON THIS PAGE ARE CALCULANED 

tA IRS lCI lot SE) I II GO IMS "J3 SK1 ILI S SOIC SOr" 
SlIP RPN EFF P.F. IHPIOUI ITlouT INPUT LOSSES LINE ANP ITILOAD SECIA ISECII SEC SEC 

100.00 0. 0.0 22.4 0.0 862.08 640515. 640515. 496.496 0.0 0.0 0.0 14.02 12.32 
95.00 310. 3.4 22.0 28.60 840.16 626851. 605502. 493.420 2.22 0.154 0.354 
99.00 160. 6.8 21.8 56.41 822.92 615579. 573628. 490.234 6.61 0.156 0.312 
85.00 540. .8.7 21.6 71.00 690.50 606340. 553503. 486.955 19.96 0.1 0.469 
80.00 720. 12.8 21.5 102.93 750.76 598892. 522236. 463.593 35.46 0.169 0.676 
75.00 900. 16.9 21.4 114.69 185.96 593065. 492729. 480.150 55.44 0.181 0.859 
1o.00 1080. 20.6 2.4 161.92 767.38 561201. 466539. 475.910 19.13 0.102 1.041 
S6.00 1260. ?4.1 21.4 188.31 785.16 563332. 442928. 471.666 109.65 0.189 1.230 

601.00 1440. 27.1 21.6 215.56 186.17 51146. 420462. 467.149 141.92 0.198 1.428 
55.00 1620. 31.3 21.7 243.175 790.20 560555. 39840. 443.553 119.61 0.209 1.631 
50.00 1600. 35.0 21.9 272.93 796.32 561071. 377594. 459.315 221.74 0.221 1.656 
45.00 1980. 38.8 22.1 301.46 799.68 560244. 355480. 455.144 268.31 0.237 2.095 
40.00 2160. 42.6 22.4 331.67 806.43 561245. 333940. 450.814 319.31 0.257 2.352 
35.00 240. 46.5 22.0 305.14 819.52 585423. 313149. 446.419 314.74 0.281 2.633 
10.00 7520. 51.0 23.7 411.93 858.49 602551. 295377. 441.235 434.61 0.301 2.934 
25.00 2100. 55.8 25.0 469.09 912.45 627135. 277322. 435.499 496.92 0.313 3.241 
20.00 ?880. 63.0 26.8 542.54 969.34 63041. 256455. 426.626 547.64 0.31 3.562 
15.00 3060. f6.9 29.6 644.32 105.63 736408. 237696. 420.430 640.84 0.296 3.660 m 
10.00 3740. 14.6 36.4 853.40 1360.19 851202. 216178. 405.192 718.45 0.244 4.103 
91.50 3258. 15.6 37.7 A17.16 1430.09 615224. 213566. 402.244 126.45 0.019 4.123 
9.00 1216. 76.6 39.2 925.95 1484.41 901288. 210719. 398.867 134.50 0.018 4.141 
R.50 3294. 77.1 40.6 967.13 3541.97 928113. 207487. 395.060 742.59 0.017 4.857 
5.00 3112. 18.1 42.5 1010.76 1602.76 957645. 203822. 390.73 750.71 0.016 4.113 
1.50 3130. 19.8 44.4 1056.78 1666.68 98795. 199645. 385.197 156.91 0.019 4.188 
1.00 3348. 80.9 46.5 110%.04 1733.43 1019005. 194851. 380.10Y 741.14 0.014 4.202 
6.50 3366. 82.0 48.8 1155.19 1802.40 1050685. 169336. 373.505 175.41 0.013 4.ZiS 
6.00 184. 83.1 51.4 1206.54 1872.50 1082785. 182938. 365.73 763.73 0.012 4.226 
5.50 3402. 64.3 54.2 1257.95 1941.96 1113681. 175486. 356.41 792.09 0.012 4.239 
5.00 3470. 15.4 51.3 1307.56 2007.92 1141971. 166472. 345.852 800.49 0.011 4.250 
4.50 3438. 86.6 60.1 1352.43 2065.95 1165249. 15454. 332.879 608.94 0.011 4.261 
4.00 3456. 87.8 64.5 1366.06 2109.33 1179862. 144642. 311.213 811.43 0.010 4.271 
1.50 3474. 80.9 68.6 1404.99 2121.99 1178362. 130492. 297.896 825.91 0.010 4.281 
1.00 3497. 90.1 71.2 1399.69 2105.39 1150592. 114517. 274.166 834.55 0.010 4.292 
7.50 3510. 91.3 78.0 1355.39 2026.01 1107265. 96377. 246.425 643.16 0.011 4.302 
7.00 357. 92.5 62.9 1255.06 166.30 1012512. 76t. 231.901 656.65 0.012 4.314 
3.50 3546. 93.5 87.8 1080.80 1600.73 86206. 55966. 110.341 860.96 0.015 4.329 
1.00 3564. 94.1 91.9 810.26 1193.96 640607. 36489. 120.930 869.32 0.025 4.354 
0.71 I574. 04.4 93.5 606.44 891.03 479078. 26111. 88.917 814.42 0.044 4.390 

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

141 RP4 WKK ISECIr IKW-SITL (KW-SIt fRISEll, Kw-SIR IRISEIR 6KW-SIB IRISEI8 
ACCLFPAIION 1514. 224. 4.40 1605.6 685.9 12.9 556.8 25.7 319.9 11.9 

IRECORO FILE C7337FX 74-08-25o PROGRAM VERSION 74/04/11, REVISION DATE 63-11-201



Pl4fiokA4 MFisF IDENI 51363 S.0.65Fl5619 50. CAL. EDISON DAIE-88-07-12 ENGR-BANSAL PAGE 6 199 

oi LI4F WILIS - 1IZ0.6 15.fl/O.SIR 40CRTR 40CI ALL DATA ON THIS PAGE ARE CALCULATED 

(A4 [R Ics 401 IES IFS IGD MS 4J" fil SLI I") SOC 50l 
SLIP RPM EFF P-.F. IMPIOUT ITIOUI INPUT LOSSES LINE AMP ItILOAO ISECIA ISECIT SEC SEC 

100.00 0. 0.0 72.2 0.0 746.19 554407. 554407. 461.894 0.0 0.0 0.0 16.1t 14.22 
95.00 IRO. 3.4 21.9 24.94 727.30 542646. 524163. 459.058 2.22 0.178 0.176 
90.00 360. 6.8 21.6 48.84 112.45 532957. 496635. 456.122 6.61 0.183 0.361 
85.00 540. 8.7 21.4 61.47 597.86 525026. 479279. 453.102 19.96 0.204 0.566 
80.00 720. 12.8 21.1 69.13 650.10 516451. 452212. 450.004 35.40 0.220 0.789 
75.00 900. 16.9 21.3 116.64 680.65 513697. 424789. 446.831 59.44 0.211 0.996 
10.00 1080. 20.6 21.2 140.23 681.93 508695. 404t31. 442.980 79.83 0.213 1.210 
6S.00 1760. 24.1 21.3 163.16 680.06 505426. 363815. 459.216 108.45 0.223 1.433 
60.00 1440. 27.7 21.4 186.72 680.98 503620. 364435. 435.403 141.92 0.236 1.666 
55.00 1620. 31.3 21.6 211.15 684.51 503199. 345788. 431.9535 179.61 0.259 1.919 
50.00 1000. 35.0 21.8 236.44 689.85 503143. 327466. 427.627 221.74 0.269 2.86 
45.00 1980. 18.7 22.0 261.16 692.71 503112. 308392. 423.781 268.3t 0.293 2.482 
40.00 2160. 42.5 22.2 287.34 698.64 504069. 289819. 419.642 319.31 0.326 2.007 
35.00 2340. 46.5 22.6 316.35 710.01 507191. 271901. 415.733 374.74 0.366 3.174 
30.00 2520. 50.9 23.5 356.93 743.85 522773. 256616. 410.953 434.61 0.406 3.50 
25.00 2700. 55.7 24.6 406.52 790.74 544252. 241096. 405.664 498.92 0.437 4.017 
20.00 2880. 61.0 26.7 470.29 657.61 575609. 224890. 399.516 567.66 0.452 4.469 
15.00 1060. 66.8 29.5 558.76 959.00 623943. 207231. 391.775 640.64 0.435 4.903 
10.00 3240. 74.5 36.2 739.19 1198.18 739931. 18649. 377.740 718.45 0.349 9.252 
9.50 3258. 75.5 31.5 770.33 1241.75 760946. 164440. 375.024 726.45 0.026 5.278 
9.00 3276. 16.5 39.0 804.20 1289.23 783762. 183994. 371.913 734.50 0.024 9.303 
8.50 3296. 77.6 40.6 840.18 1339.56 607842. 161235. 368.403 742.59 0.023 5.326 
e.00 3312. 78.6 42.3 R78.33 1392.76 833161. 17102. 364.417 750.73 0.021 5.347 
1.50 3330. 19.7 44.2 918.61 1448.77 859634. 174526. 359.S59 756.91 0.020 5.366 
7.00 3348. 80.8 46.3 960.91 1507.33 667076. 170425. 354.608 761.14 0.018 5.365 
#.50 3366. 81.9 48.6 1004.91 567.92 935160. 165689. 348.111 775.41 0.037 5.402 
6.00) 3384. 83.0 51.1 1050.05 1629.63 943331. 160193. 341.376 183.13 0.016 5.418 
5.50 1402. 84.2 53.9 1095.34 1690.94 970709. 153765. 332.956 192.09 0.039 5.433 
5.00 3420. 85.3 57.1 1139.19 1749.37 995911. 146284. 322.938 600.49 0.014 5.4 
4.50 3438. 86.5 60.5 1119.04 1601.09 1016830. 137403. 310.919 608.94 0.013 5.460 
4.00 3456. 87.7 64.3 1210.98 1840.24 1030336. 127160. 296.390 637.43 0.013 5.473 
3.50 3474. 88.9 68.4 1227.05 1855.00 1030092. 114928. 276.486 825.97 0.013 5.486 
3.00 3492. 90.1 73.0 1223.60 1840.25 1013646. 10052. 256.967 834.55 0.013 5.499 
2.50 3510. 91.2 11.8 1185.74 1774.17 949627. 85265. 230.565 843.18 0.014 S.S13 
7.00 1528. 92.4 82.9 1100.76 1638.62 89015. 68031. 196.500 651.6s 0.015 5.528 
3.50 '546. 93.4 67.8 948.26 1404.43 757269. 50046. 159.604 860.56 0.020 5.547 
1.00 5564. '4. 2 92.0 11.30 1046.15 563466. 32956. 113.352 869.32 0.036 5.564 
0.82 3571. 94.3 93.1 602.82 886.68 477055. 27452. 94.837 872.50 0.049 5.633 

141 RP4 MKK 45ECIT IKW-SITL SKW-SIl IRISESl IKI-SIR IRISEIR SKW-S8 IRISEIS 
ACrrLFRATION 3511. 224. 5.63 1741.5 755.9 13.9 592.7 27.6 344.9 11.9 

IRECORD FILE CT337FM 74-08-25, PROGRAM VERSION 14/04/11, REVISION DA1E 83-11-201 199 
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PuprRAM. MEI1T7 1I)9ENI SB363 S.0.65F15619 SO. CAL. EDISON DATE-88-07-12 ENGR-84NSAL PAGE I 200 

AIC SPECIFICATIONS 

HORSE-POWER a 700.  
POLES a 2.  
LINM VOLTAGE * 4160.  
FRAmr SIZE m 688.5 
MOIOR TYPE * CF 
W DESIGN * 
ENCLOSURE I 

ExCPtiONS 

I Ii I 28 1 31 1 40 I 61 I it I BS 6 91 4101 (ill 
PHASE FREGI FREQ2 O.VOLT POTIFLI IS/FLI KVAIMP (lNs SINAX EFF 

3. 60.0 0.0 80. 175. 60. 6.30 0.0 2.S 94.3 

(l 4130 1140 I15 fi6) f173 I16s 6193* 4203' 6211 
P.r. *S* WKK ALTITUDE IANSINAX (A11ININ TIME S.F. IRISESSF IRISEOF L 
91.4 1. 224.0 3300. 40. -30. 24.00 1.15 70. 0.  

(223 4231* 424) 12510 Z680 6278 1286 6298 6303 4311 
RES TFMP RISE CAL HARMONIC LI1IN ILLTIMAK SIR 80E SIR 1.0. RH B.D. STR TYPE SIR VEiT 

95. 1. 0.0 1. 1. 0. 15.500 15.300 0. .  

1320 1338* 1348 1351 4361 1371 fil6 6395 6403 4110 
S STR PCHG RIO SIR IRON SP "IR TN GOO S.L. WEDGE RI TYPE ICONDIa 

46. 1. 0. 0. 0.0 0.0 0.0 0. 0. 2.  

447)0 443) 14480 44580 4411 473 648 6493 I00 Os1o 
ICONDIR RTR VENT S2 RTR PCHG E-RING-F E-RING-R RTR IROS RT BORE SHAFT SKEM 

I. 0. By. 2. 0. 0. 0. 2. 0. 0.0 

I 45380 (5410 455) (6357 IsTi 460* 613 1628* 6633 164 
OAR EXT RING woH RING SPT *S TEMP IF*MINL INS TYPE INS VOLT SIR MIRE ICONOSI I1T1 

.Pon ?.750 0. 0. 0. 2. 3.1 12. 1.000 1.000 

1658 (668 467)0 8680 690 f70* fill 4723* Il73* 6743* 
NM.VOLT PH BELIS THROW CON PAR ITPCI1 1/2 TURN (will 61211 (1511 

1.0 1. 20. 1* 1* 7. 0. 0.204 0.204 0.081 

1751* 1761 1778 4780 479) l603 O613 f62 6633 6843 
IPill ITK211 IP21l (N) (IPC2 KD (Milt (212 $5Kl12 (Pt2 

1. 0.0 0. 1. D. 0.0 0.0 0.0 0.0 0.  

d85) 1861 6871 to8n 6690 69030 6961 49730 6901 
ITK232 IP2? 1012 COIL mI I-SPEC UNITS ISHAFT 0-PASS TYPE CAL 
0.0 0. 0. 0. 2. I. 0.0 110011. 0.  

** WESTINGHOUSE PROPRIETARY INFORMATION 
Zoo 
200 
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PIlr.RAM mrF731y IDENT SA363 S.O.%F9 1%619 SO. CAL. EDISON DATE-88-07-12 ENCR-84NSAL PAGE 2 
AUG 31,68 IYPI IRAt4 H.P. POLES FREQ ENCL IRISEISF S.F. TINE DESIGN VOLTAGEIINSICLASS 

OF 688.5 700.0 2. 60.0 .'i 70. 1.15 24.00 a 4160. 6 

LINE WIRE WIRE WIRE PHASE * * * CORE LENGTH's * * * 5TA0 ROTOR SINGLE 
PHASE VillI A11 IYPE CUND WEIGHT aFLS TOTAL STATORIIRONIROTOR 1.0. 0.0. AIR-GAP 

1. 4160. 61152CL 1.0?5 0.975 60. 14.000 13.300 12.500 15.500 15.300 0.1000 

ASSEMBlY PUNCHING VrNTS SLorS IRON THICK IDENI.(END-RINGteMG & ITEN 
STATOR 2309694H01 ZXO.500 48. 10502PF 0.018 00 UPPER 3860379H02 
ROTOR 222AI53H01 3x0.500 67. IOSO2PF 0.010 00 LWER 3160379N02 

NOISE LOCKING I*ICUSP I-ICUSP SHAFT IF*WINL SKEW RING C3NO CONDI34RILENGI NIOTNIBARIDEPTM 
N 7897. 0.0 0.400O** 1.000*** 20.000 .250 1.250 

UNIT P UNIT F UNIT I UNIT Z UNIT T UNIT N 
522700. 7401.8 12.474 33.140 1021.19 3600.  

LA-CU IHR(IW BALANCE CONN PAR TPC NCL VUl VR VS CAL.ILOETIMAX.  
346.14 20. YES Y 1. 7. 49.208 1036.256 392.041 537.225 42.740*** 44.000 

MI W2 IKI Pl TK2 P2 N SPACE-M SPACE-D *RR KVAR IPF)FLC 
.204 .204 .081 1 .0 0 1 0.013 0.110 0.00271 112.0 91.6 

1?5.CIRITI 95.Cl IIINL IMINL *MM *CORE (614G IBITI (3812 IBCI ISIC? 1TIX 
0.4868 0.6182 20.415 35685. 3.48529 0.01417 40.39 91.61 124.65 65.47 121.57 136.57 

SLIP RPM EFF P.F. IHPIOUF ITIOUI INPUT LOSSES AIlL CutILa 
LOCKED ROTOR11 100.00- 75C 0. 0.0 24.3 0.0 14S9.37 11126. 1112766. 634.976 1014.52 
OCKED ROTnt121 100.00- 95C 0. 0.0 25.1 0.0 1478.11 142425. 1142425. 632.654 1072.19 
BPFAK DOW4 4.01 3454. 87.5 68.9 2202.74 3349.62 181 632. 236064. 370.531 383.05 
1-1/4 LOAD 0.74 3573. 94.6 92.6 875.08 1286.18 669952. 31321. 103.457 28.67 
1.1 tLA0 0.68 3516. 94.6 92.5 605.44 1163.05 635147. 14456. 95.262 24.31 
FULL LOA*) 0.56 3579. 94.5 92.3 699.69 1027.03 552516. 30541. 83.119 16.91 
3/4 LOAD 0.43 3584. 94.0 90.7 525.19 769.50 416795. 25114. 43.740 10.19 
3/7 LOA3 0.79 3590. 92.6 66.1 350.00 512.06 281913. 20086. 45.451 5.93 

*RI *R2 *xI *X2 *IPIOUT *(llOUT *INPUT *LOSSES S41L 0/0 SAT# 
LC(KF. ROTUAiI10.00876 0.01903 0.07411 0.03697 0.0 1.42906 2.13092 2.13092 8.76142 76.3 
LOCKED ROftR200.00933 0.01942 0.07414 0.03713 0.0 1.44149 2.16772 2.16172 8.72939 16.4 
BRFA< DOW4 0.00933 0.00510 0.07828 0.05756 3.14671 3.260e1 3.59792 0.45210 5.22307 93.3 
1-1/4 LOAD 0.00933 0.00510 0.08409 0.06140 1.25012 1.25949 1.32124 0.07147 3.42750 99.9 
3.15 LOAD 0.00933 0.00510 0.08409 0.06141 1.15063 1.15650 1.21629 0.06598 1.31443 99.9 
Fill 0loa 0.00933 0.00510 0.08409 0.06143 0.99985 1.00572 1.05805 0.05849 1.34667 100.0 
3/4 1D40 0.00933 0.00510 0.08409 0.06145 0.75021 0.75353 0.79815 0.04609 0.87960 100.0 
1/2 LOA) 0.00933 0.00510 0.08409 0.06146 0.50000 0.50144 0.53986 0.04000 0.62714 100.0 

LOSSFStWATTS) CORE ICUll ICU12 F*M S.L. TOTAL 1 TRANSIENT *M0 *MD* ITIOC (IlSC 
1.15-,14D 7401. 8415. 4163. 7737. 6740. 34456. X NO AVAR 3.569 0.12871 3.65 0.0667 

lt-140lAO 7401. 6406. 3112. 7760. 5863. 30541. X WITH KVAR 15.646 0.13246 7.64 

rall/L (C/Sil CUR/LB IC/SIR CUB/LR IC/588 ALL DATA ON THIS PAGE ARE CALCULATED 
IlCKED ROTOR 1014.57 6.04 4205.29 23.96 3285.76 1.32y-- .------------ ---------

NAXINUM SAFE RISE 
PFkFURMANCE P0lT/FLF ISFiL IEFFIFL IPFIFL TS/FLT AIKVA/HPIS SCORE IRISEISF STIR E-R BA 
11cIfIDro 1.75 0.0- 2.5 94.1 91.4 0.60 6.30 70. COLD 155 200 300 
.Arttilr fl) 1.76 0.6 94.5 92.3 1.42 6.54 -3l 49. HOf Air 171 273 

(RfCORD FIF C7ItFFE 74-08-2S, PROGRAV VERSION 74/04/t1 REVISION DATE 83-11-201 
oa



PR(RA4 MEi?) IiENI SR363 5.0.65f1 5619 SO. CAL. EDISON DATE-88-07-12 ENGR-BANSAL PAGE 3 199 
II &INE SF IlS INS AEX FLC Ria IYPF FRAME H.P. POLES PHASE VOLtS FREQ ENCL RISE S.F. WINE DESIGN VOLF CLASS KVAR PF MRK.  EF 68R.5 100.0 2. 3. 4160. 60. WPI T0. 1.35 24.00 a 436). 112.0 91.6 

g8 StliP RPM EFF P.F. (HPOIDI TIDOUI LINE AMP 
6iCKED ROf0il3 100.00- 75C 0. 0.0 24.3 0.0 1459.31 634.98 

LOCKFI Rla(RS21 100.00- 95C 0. 0.0 25.1 0.0 1476.11 632.65 
BRFAK DOWN 4.01 3454. 87.5 68.9 2202.14 3349.62 316.54 
1-1/4 LOAD 0.74 3573. 94.6 92.6 as.06 3266.18 103.46 
1.15 LOAD 0.68 3576. 94.6 92.5 605.44 1163.05 95.26 
FULl LOAD 0.56 3579. 94.5 92.3 699.69 1017.03 63.12 
1/4 LUAD 0.43 3584. 94.0 90.7 525.19 169.50 63.19 
8/7 LOAD 0.29 3590. 92.6 86.1 350.00 512.06 45.45 

-- - - - - ------------------------------ - - - - - - - - - - - - -- ---- ----- -- --- -----
Ill LINE VOILS = 4160.0I00./0.SIR 40C.RITR 40CO ALL DATA0O THIS PAGE ARE CALCLATED 

(Al Il ICs (D 1 I ED 161 E01 lip LAS its E11 SOIC SOT" 
SLIP RP4 EFF P.F. IHPIOUT IDOUT INPOT LOSSES LIMF AMP It ORD ISECIA ISECI! SEC SEC 

100.00 0. 0.0 23.0 0.0 1424.13 1056930. 3056930. 639.091 0.0 0.0 0.0 6.52 1.22 
95.00 180. 3.4 22.6 47.54 306.21 3035621. 10056. 634.966 2.59 0.093 0.093 
90.00 360. 6.6 22.4 93.09 3356.06 1036662. 941438. A30. 10.31 0.096 0.369 
65.00 S40. 8.7 22.2 I1l.1t 3139.01 3000645. 913691. 626.354 23.34 0.106 0.29S 
80.00 720. 12.8 22.0 169.10 121.63 9996. 63596. 621.164 41.49 0.13 5.409 
75.00 900. 16.9 22.0 221.91 329S.27 971604. 632429. &17.72" 64.63 0.300 0.516 
Y0.00 1080. 20.6 23.9 266.69 3296.81 961402. 16662. 631.686 93.36 0.106 0.6Z4 
65.00 1260. 24.1 22.0 310.11 3292.56 960320. 129167. 606.241 121.06 0.111 0.1311 
60.00 1440. 21.7 22.1 354.70 1293.63 956014. 691620. 600.726 165.96 0.114 0.649 
55.00 1620. 31.3 22.1 400.90 179.66 954337. 655456. 59.111 230.06 0.31s 0.961 
50.00 1800. 35.1 22.5 448.70 3309.17 954445. 619924. 569.493 29.34 0.122 1.009 
45.00 1980. 38.8 22.6 495.42 334.06 952376. 563001. 561.946 333.60 0.126 1.237 
40.00 2160. 42.6 22.9 S44.47 3324.60 953266. 547022. 1.214 373.45 0.39b 1.353 
35.00 2340. 46.6 23.3 599.62 3345.16 959361. 532256. 512.356 436.26 0.141 1.492 
30.00 2520. S.3 24.2 675.98 3406.79 966411. 462345. 561.413 500.30 0.145 1.631 
25.00 2700. 56.0 25.5 769.11 1496.02 3025446. 453911. 151.1 563.53 0.365 1.183 
70.00 2880. 61.2 27.4 88.45 1620.14 3062625. 420016. 146.925 663.90 0.143 1.922 
15.00 3061). 61.1 30.2 1053.25 3607.67 310614. 365349. 531.723 149.46 0.3 2.053 
t1.0 3Z40. 74.0 37.1 1366.26 2247.05 31991. 346146. 511.329 640.25 0.310 2.362 
9.50 1259. 75.8 38.4 1443.21 2326.43 3439961. 343639. 513.380 649.63 0.009 2.112 
9.00 3776. 76.8 39.6 3504.96 2432.63 1463032. 336656. 501.679 659.03 0.009 2.360 
91.0 3294. 11.9 41.4 1570.33 2503.68 3504391. 333056. 503.600 166.49 0.006 2.166 

8.00 13*2. 78.9 43.2 1639.34 2599.51 1549342. 326731. 496.042 616.03 0.006. 2.196 
1.50 3330. 80.0 45.1 171.88 2699.65 3596259. 339S49. 493.473 661.56 0.00? Z.204 
7.00 134R. 81.1 47.2 1781.59 2004.30 3644526. 311341. 463.939 697.20 0.001 2.233 
6.50 1364. 87.? 49.5 1865.80 2933.34 3693450. 301933. 41S.174 906.66 0.00Y Z.217 
6.00 3384. 63.3 52.0 1945.33 3019.06 1741909. 291015. 464.912 936.60 0.006 2.224 
5.50 3402. 94.4 54.8 2024.21 3324.67 1166363. 216496. 452.976 926.36 0.006 2.230 
5.00 3420. 85.6 57.9 2099.32 3223.16 3029565. 263616. 436.167 936.23 0.006 2.236 
4.50 1411. 06.8 61.1 2165.65 3306.53 3662176. 2466. 423.801 946.09 0.006 2.243 
4.00 1456. 87.9 65.0 2?16.56 3368.35 3660211. 227066. 403.405 956.02 0.005 2.241 
1.50 1474. 89.1 69.3 2240.77 3361.50 3615363. 204157. 376.140 966.01 0.005 2.252 
1.00 3492. 90.3 73.5 2223.27 3343.71 1636013. 371936. 346.169 976.04 0.01 2.256 
2.50 1530. l3.5 18.1 Z1343.08 3201.59 3745313. 146330. 330.230 966.13 0.006 2.263 
7.00 1529R. 97.7 17.11 1914 16 2930.16 15617. 136435. 266,252 996.21 0.006 2.210 
1.50 1546. 93.8 87.1 1688.97 2501.41343263. 63604. 213.465 1006.46 0.008 2.27 
3.00 1564. 94.7 93.2 1263.31 163.61 995201. 52947. 313.500 3036.13 0.011 2.241 
0.51 IS"?. 94.1 92.2 700.22 3076.11 553321. 29062. 62.913 1026.11 0.030 2.319 

--------------------------------------------------------------------------------------------------------.-------

441 RP4 WKK ISECIT lKM-IL IKW-Sil IRISEDI IAN-SIR IRISEIR IRK-Sto -5seDTL 
ACCFLERATION 3587. 224. 2.32 1435.1 600.9 30.9 509.6 23.7 267.9 10.9 

INITORO FItl C?331FX 74-06-75, PROGRAM VERSION,14/34/13. RFVISION 0*13 43-11-201



enerA4 Mr7947 InFNI S8361 S.0.65r 15619 sn. CAL. tDISDN DAfE-88-07-12 ENGR-BANSAL PAGE 4 199 
--------------------------------------- -------------------------------------------------- --------------------------------------

fiI IIF VOLTS = 3144.1 90.0/0,SIR 40CRyR 40C 4LL DATA ON THIS PAGE ARE CALCULATED 

4A) In) IC) (0) IE) IF Is$ IHg iJI KSI IL I (I 5OTC STH 

SLIP RP04 EFF P.F. IHPI0Ur ITIOUT INPJT LOSSES LINE ANP ITILOAD ISECIA (SECIt SEC SEC 

100.00 0. 0.0 22.7 0.0 1123.06 834570. 83451o. 566.914 0.0 0.0 0.0 10.12 9.22 

95.00. 180. 1.4 77.4 317.50 1094.73 816567. 16165. 563.335 2.59 0.11 0.116 

90.00 360. 6.8 22.1 13.45 1071.53 601676. 747053. 559.628 10.31 0.122 0.240 

85.00 540. 6.1 21.9 92.43 898.92 769421. 720646. S11.113 23.34 0.135 0.31 

RO.00 720. 12.8 21.8 13.96 911.16 719509. 679739. 551.901 41.49 0.145 0.520 

75.00 900.. 16.9 23.1 15.27 1022.18 771721. 641133. 547.894 64.83 0.138 0.658 

10.00 1080. 20.6 21.7 210.65 1024.35 763798. 606617. 541.032 93.36 0.139 0.796 

65.00 1260. 24.3 21.7 745.01 1071.25 756489. 57581. 536.264 127.08 0.143 0.940 

60.00 1440. 27.7 21.8 260.32 1022.35 155374. 546419. 533.413 165.96 0.150 1.069 

55.00 1620. 31.3 22.0 316.92 1027.41 754328. 518070. 526.597 210.06 0.116 1.246 

%0.00 1800. 35.1 22.2 354.80 1035.19 754726. 490210. 523.673 259.34 0.164 1.410 

45.00 1980. 38.0 22.4 393.63 1039.31 753377. 463233. 516.830 313.80 0.114 1.565 

40.00 7160. 42.6 22.6 43.04 1048.03 754393. 432999. 513.874 373.49 0.161 1.712 

35.00 2340. 46.6 21.0 474.47 1064.86 ?59516. 405128. 506.703 436.28 0.201 1.913 

30.00 2S20. 51.1 24.0 535.10 1115.18 781350. 382333. 502.619 506.30 0.212 2.185 

25.00 2700. 55.9 25.3 609.11 1184.80 612170. 358548. 496.014 563.51 0.217 2.402 

70.00 7880. 61.2 271.1 704.07 128.93 658125. 333614. 488.262 663.90 0.215 2.611 

15.00 3060. 67.0 30.0 835.43 1433.84 929567. 306556. 478.497 749.48 0.202 2.819 

o1.00 3743. 74.8 36.6 1101.60 178s.96 1099417. 277106. 460.155 640.25 0.160 2.967 i 
4.50 3754. 15.8 38.1 1147.52 1849.78 1130046. 274241. 457.324 849.61 0.013 3.000 

9.00 3776. 16.8 39.6 1197.15 1919.19 1163232. 270406. 453.398 659.03 0.013 3.013 

8.50 3294. 77.8 41.2 1249.78 1992.60 1196168. 266091. 446.972 668.49 0.012 3.025 

8.00 1317. 16.9 42.9 1305.43 2070.02 1234192. 261206. 443.951 878.01 0.011 3.036 

1.50 3130. 79.9 44.8 1364.03 2151.25 121294?. 255654. 436.217 88.56 0.011 3.047 

l.00 3348. 81.0 46.9 1475.35 2735.67 1312326. 249300. 431.620 697.20 0.010 3.051 

6.50 1366. 87.1 49.2 1488.88 7321.03 1352400. 241991. 423.973 906.8 0.010 3.067 

6.00 1184. 83.2 51.7 1553.71 2411.29 1392305. 233541. 415.040 916.60 0.009 3.076 

5.50 3402. 84.4 54.5 1618.32 2498.28 1430683. 223726. 404.923 926.36 0.009 3.084 

5.00 3420. 85.5 57.6 1680.21 2560.26 1465455. 212292. 392.036 936.21 0.008 3.092 

4.50 3438. 86.Y 61.1 1735.74 2651.50 1493461. 198939. 317.106 946.09 0.008 3.100 

4.00 3456. 87.9 64.8 1718.95 2703.34 1510126. 183356. 359.114 956.02 0.006 3.100 

3.50 3474. 89.1 69.0 1801.28 2723.09 1508680. 165252. 33T.302 966.01 0.007 3.3tS 

3.00 1497. 90.3 73.4 1787.59 2688.47 1477455. 144233. 310.510 916.04 0.008 3.123 

7.50 3513. 91.4 76.1 1727.79 2565.21 1409492. 120663. 27.246 966.13 0.008 3.331 

7.00 3528. 92.6 83.0 1596.02 215.86 1285681. 95127. 236.968 996.21 0.009 3.139 

3.50 3546. 93.7 81.7 1370.26 2029.43 1091015. 69036. 191.654 1006.46 0.011 3.350 

l.00 I564. 94.6 91.7 1075.91 1511.16 809413. 44250. 136.125 1016.11 0.011 3.166 

1).65 357?. 14.7 93.3 709.43 1041.17 557844. 29666. 92.353 1023.92 0.036 3.203 
- --------------------------------------- --------------------------------------------- --------------- ---------- ----- ---

141 .PM MKK ISECIT KW-Sift. fKW-SIt fIRSEIl (Ku-SIR IRISEIR IR-SS (RISElB 

ACCFLFRATION 357. 224. 3.20 1536.8 650.9 11.9 538.6 24.1 306.9 10.9 
(RFCORO FILE C?1l7FX 74-08-25, PROGRA4 VERSION 74/04/11, REVISION DATE 83-11-201 

03
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Il LIIEi VOLIS =5170. 15.U/O.SIR 40C.RTR 40C ALL DATA ON THIS PAGE ARE CALCULATED 

IA) (R) ICe fDe .FI U (FS IGO 4"* Jil IRK (LI IS SOIC 50y 
SLIP RP4 FF - P.F. IMPIOUT ITIOUT ImPJT LOSSES LINE AMP IOILOAD ISECIA ISECIT SEC SEC 

100.00 0. 0.0 22.2 0.0 146.19 554406. 554406. 461.893 0.0 0.0 0.0 16.12 13.82 
95.00 10. 3.4 21.9 74.93 727.29 542644. 524162. 459.051 2.99 0.178 0.11 
90.00 360. 6.6 21.6 48.84 712.45 532955. 496615. 456.121 10.31 0.184 0.362 
85.00 540. 8.7 21.4 61.47 597.56 525027. 479216. 453.101 23.34 0.205 0.567 
80.00 720. 12.8 21.3 89.13 650.10 514652. 45221Z. 410.004 41.49 0.221 0.766 
75.00 900. 16.9 21.3 116.64 680.65 513696. 426166. 446.631 64.63 0.214 1.002 
70.00 1080. 20.6 21.2 140.23 681.93 508695. 404106. 442.919 93.36 0.217 1.219 
6S.00 1260. 24.1 21.3 163.16 680.06 505425. 363815. 439.216 127.08 0.229 1.446 
61.011 1440. 27.1 21.4 186.72 680.98 503620. 364415. 415.402 165.98 0.245 1.694 
55.00 1620. 31.3 21.6 213.15 684.51 503198. 345767. 431.535 210.06 0.265 1.956 
50.00 000. 35.0 21.8 236.44 689.85 501143. 327466. 427.621 259.34 0.289 2.246 
45.00 1980. 38.7 22.0 261.16 692.71 503112. 308391. 423.760 313.80 0.323 2.571 
40.00 260. 42.5 22.2 287.34 698.64 504069. 289819. 419.642 313.45 0.372 2.943 
35.00 2340. 46.5 22.6 316.35 730.00 507790. 211900. 41S.732 436.28 0.439 3.381 
30.00 2570. 50.9 23.5 356.92 743.85 522772. 256616. 410.952 506.30 0.516 1.196 
25.00 2F00. 55.7 24.8 406.52 790.74 544250. 241097. 405.663 563.51 0.594 4.491 
70.00 2880. 61.0 26.7 470.29 657.61 575601. 224889. 399.515 663.90 0.617 5.149 
Is.00 3060. 66.0 29.5 558.76 956.99 623941. 201236. 391.774 749.46 0.656 S.00 
1).00 3240. 74.5 36.2 739.19 1198.18 739926. 186649. 377.740 840.25 0.505 6.311 
9.50 175R. 75.5 17.5 770.33 1241.15 160944. 166440. 375.024 849.61 0.03S 6.346 
9.00 3776. 16.5 39.0 804.19 1289.22 783160. 183994. 311.932 659.01 0.032 6.376 
8.50 3294. 71.6 40.6 840.18 1339.55 00841. 181234. 368.403 868.49 0.029 6.401 
R.00 3312. 78.6 42.3 878.33 1392.76 633159. 118102. 364.411 670.01 0.027 6.434 
7.50 3310. 79.7 44.2 918.61 1444.77 659633. 174528. 359.859 681.56 0.024 6.456 
7.00 1348. 80.8 46.3 960.91 1507.32 681076. 170425. 354.606 891.20 0.022 6.481 
6.50 3366. 61.9 46.6 1004.91 1567.92 915356. 165686. 348.510 906.66 0.021 6.501 
6.00 1104. 8.0 51.1 3050.05 1429.63 943330. 160193. 341.315 916.60 0.019 6.520 
5.50 3402. 64.2 53.9 1095.34 1690.93 9710701. 153164. 332.955 926.38 0.016 6.S36 
5.00 3423. 85.3 57.1 1139.19 1749.36 995910. 146203. 322.937 936.21 0.017 6.554 
4.50 s 418. 86.5 60.5 1179.04 1801.09 30166836. 13143. 310.918 946.09 0.016 6.570 
4.00 1456. 81.? 64.3 1210.98 1840.24 1030336. 121360. 296.390 956.02 0.015 6.565 
3.50 3474. 88.9 68.4 1227.05 1655.00 1030091. 14928. 278.466 966.01 0.015 6.600 
1.00 3412. 90.1 13.0 1723.60 1840.74 1013644. 101052. 256.967 976.04 0.015 6.615 
7.50 3510. 91.2 77.8 1185.14 1774.17 969626. 85265. 230.565 966.13 0.016 6.631 
7.00 3528. 92.4 82.9 1100.16 1638.61 889014. 68031. 196.500 996.27 0.016 6.649 
1.50 1546. 93.4 87.8 948.26 1404.43 757289. 50046. 159.604 1006.46 0.025 6.614 
1.00 3564. 94.2 92.0 711.30 1048.15 563466. 32956. 113.352 1016.11 0.061 6.735 
0.91 1565. 94.2 92.2 693.16 1021.10 548938. 31956. 110.171 1017.36 0.041 6.762 

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

448 RPM WKK tSECIT IKW-SITL 4KW-SI1 IRISEI KIW-S8R IRISEIR SKM-SIS GRISESS 
ACCFLRAI I ON 1565. 224. 6.78 2009.5 895.9 15.7 659.6 30.5 394.9 13.9 

IRECOR3 FILE C1337FX 74-08-25, PROGRA4 VERSION 7413411l REVISION DATE 63-11-201 199 
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September 9, 1988 

Mr. L. Elder: 

SUBJECT: Chargin Pump Motor Recertification 
San Ono re Nuclear Generating Station, Unit 1 

Reference: 1. Memo from G. J. Stawniczy to W. W. Strom 
dated August 15, 1988 

2. Letter from L. E. Elder (W) to G. J. Stawniczy 
dated July 15, 1988 

The above references provide information on overload 
and normal 

loading conditions for the charging pump motor recertification 

effort. To further clarify these references, the following values 

are stated: 

796 HP for 6 hours 
694 HP for 30 days 
600 HP for normal operation 

The attached memo for file provides information on the 
rewind of the 

south charging pump motor in 1972.  

All J. Thit
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SAN ONOFPE NUCLEAR GENERATING STATION 

MEMORANOUM FOR FILE 

June 21, 1972 

SUBoEcT: SOUT C IlGtiM A2_MOTOR FAILURE 

On April 33, 1972, a rot:irle unit startup was in progress with 10 unlusjal conditions existirg. '"' unt~t wal On the linf at A5 Mi-e and the a, xiliiries on A & B transfor-ters. The unit tripped on high steam generitor level at 12:53:24 a.m.  

One rinute after the trip, the south charging omp was running and PumPIng fro the volume contro tank. Four minutes later the low level in the voluire control tank initiated an "Open" signal to the refueling water storage tank suction valve and a 1oee sinal to the volume control tank suction valve fOVLCV 1100 C). However, lectrical bus 2C was de-energized and the motor for r4V-LCV 1100 C had o power. Consequently, the south charging pump continued to pump from the olumie control tank until power was restored to bus 2C (about four minutes). t Is estimated that the pump cavitated for three Pminutes under h wdrosen pressure f9r the voliin rnntrlon Tho o j4,P! Pjr1p was vente tweve minutes after the trio but eventsully failed some twenty two minutes after ventingo 

Subseqouent i ovusti9abo reveal that the pump had seized and caused the motor to burn up., The motor was shipped to Westinlghouse In Los Angeles for repair. The pump was dismantl ed, inspected, and repaired on station.  
The pump was found In the following condition: 
1. Pressure break-down sleeve fused to the pressure breakdown bushing.  

2. The th, 8th, 9th, 10th and 1th stage impeller wear rings fused to the inter-cover wear rings.  
3. Inboard and outboard bearings and mechanical seals had excessive clearances.  

Repair of the pu.ip requjired 49 shi fts, 123 mandays and the foflowing parts: 

1. New pump shaft 
2. New Impeller wear rimgs 
3. New Inter-cow~ wear rings
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4. New inter-cover bushings 
5. New imnpeller spacers 
6. New impeller lock nut 
7. New thrust runner 
8. Now inboard and outboard mechanica1 sea1% and bearings.  

Tho pump was returned to service May 22, 1972. Bearing oil 
temperatire and pump vibrations were nonnal. The motor was drawing 59 
amps at 87 gpm.  

KSF:Kk
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ESTIMATION OF TEMPERATURE RISE BY RESISTANCE 
(From Test 1, S.0. 27N7703) 

Ref. Test Rating New Rating 
600'HP SF 1.00 700 HP SF 1.15 
(S.0. 27N7703) (S.O. 67F15619) 

49.21 MCL 49.21 

71.5 % End 71.5 

28.5 % Core 28.5 

9.68 11
2R + LL 15.16 

2.76 Core Portion 4.32 

7.40 Core.Lois 7.40 

10.16 E in Core 11.72 

6.92 Loss in Ends 10.84 

2.22 12
2 R 4.16 

7.78 FW 7.74 

27.08 Total Loss 34.46 

Reference Temperature Test Data 

Air Out - 38.5*C Air Rise a 12.5*C 

Air In a 26"C Rise by Resistance - 26.5*C 

Core Length W 14 inches 

Air Rise New Rating 

(1) Air rise of Reference - 12.5*C 

12.5 
Average Air Rise 2 6.25*C
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(2) Ratio as total losses per inch of core 

34.46 14 
Air rise - (6.25) 27.- x 1 8gC average 

Total air rise - 8 x 2 - 16*C 

Rise by Resistance New Rating 

Rise by Resistance of Reference - 26.50*C 

Less Average Air - 6.25 

Difference - 20.25 

Rise by Resistance of New Design 

10.84 11.72 14 
- 2.2x 6.92 ~ + 10.16 14 

2 + Average Air 

* 27.54 + Average Air 

+ 27.54 + 8 - 35.50C 

Symbols 

MCL = Mean length of stator conductor in inches 

% End - Percentage of end turn portion of stator conductor 

Z Core = Percentage of core portion of stator conductor 

I 2R+ Stator copper loss in kW 

LL * Stray load loss in kW 

Core portion (11
2R + LL) loss is separated in direct proportion 

& end turn loss = 
to the length of mean conductor (MCL) in core and 

end turns.
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ESTIMATION OF TEMPERATURE RISE BY RESISTANCE 
(From Test 2, S.0. 18N6403) 

Ref. Test Rating New Rating 
600 HP SF 1.00 700 HP SF 1.15 
(S.O. 18N6403) (S.O. 67F15619) 

48.5 MCL 49.21.  

73. % End 71.5 

27. % Core 28.5 

13.84 I1
2R + LL 15.16 

3.74 Core Portion 4.32 

3.13 Core Loss 7.40 

6.87 Z in Core 11.72 

10.10 Loss in Ends 10.84 

3.64 12
2R 4.16 

8.80 F 7.74 

29.40 Total Loss 34.46 

Reference Temperature Test Data 

Air Out - 38.C Air Rise = 96C 

Air In W 29*C Rise by Resistance - 29*C 

Core Length * 13 inches 

Air Rise New Rating 

(1) Air rise of Reference 9*C 

Average Air Rise 2 4.5.C 

02
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(2) Ratio as total losses per inch of core 

34.46 13 
Air rise = (4.5)29 x - 5*C average 

Total air rise = 5 x 2 - 10*C 

Rise by Resistance New Rating 

Rise by Resistance of Reference - 29.00*C 

Less Average Air - 4.50 

Difference = 24.50 

Rise by Resistance of New Design 

10.84 11.72 13 
10.10 2 6.87 1 + Average Air 

32.55 + Average Air 

+ 32.55 + 5 - 37.5.C
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ESTIMATION OF TEMPERATURE RISE BY RESISTANCE 
(From Test 1, S.O. 27N7703) 

Ref. Test Rating New Rating 
299 HP SF 1.00 700 HP SF 1.15 
(S.O. 27N7703) (S.O. 67F15619) 

49.21 MCL 49.21 

71.5 Z End 71.5 

28.5 % Core 28.5 

4.02 1 2R + LL 15.16 

1.15 Core Portion 4.32 

7.40 Core Loss 7.40 

8.55 E in Core 11.72 

2.87 Loss in Ends 10.84 

.56 122R 4.16 

7.84 FW 7.74 

19.81 Total Loss 34.46 

Reference Temperature Test Data 

Air Out * 38.5*C Air Rise = 12.5*C 

Air In - 260C Rise by Resistance = 26.5'C 

Core Length - 14 inches 

Air Rise New Rating 

(1) Air rise of Reference - 12.5*C 

Average Air Rise 12.5 6.25*C 

.02
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(2) Ratio as total losses per inch of core 

34.46 14 
Air rise - (6.25) 19.81 x - 11*C average 

Total air rise - 11 x 2 - 22*C 

Rise by Resistance New Rating 

Rise by Resistance of Reference 26.500C 

Less Average Air - 6.25 

Difference = 20.25 

Rise by Resistance of New Design * 

10.84 11.72 14 
2.87 8.55 1 4 2 8+ Average Air 

2 

- 52.12 + Average Air 

+ 52.12 + 11 .* 63.1C
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Southern Californ/a Edieon Compoany 
P.. Mox goo 

2131 WALNUT 0POVI AVENUS 

RQSEMtAD, CALPOANIA 11770 

August 15. 1988 

Mr. Lee Elder 
Westinghouse Electric Corporation 
9095 Telstar Avenue 
El Monte, California 91731 

Dear Mr. Elder: 

SUBJECT: Recertification of Charging Pump Motors 68A/OB 
San Onofre Nuclear Generating Station Unit 1 

Reference: 1. SCE letter from R. L. Phelps to 0. Nastasy, dated 
July 22. 1988 

2. Westinghouse letter from J. 0. Nastasy to L. E. Elder, 
dated July 26, 1986 

3. Westinghouse letter from J. 0. Nastasy to L. E. Elder, 
dated August 2, 1988 

As discussed with you and Mr. Don Fellows of SCE on July 22, 1988, we are 
requesting that Westinghouse immediately begin recertification of the existing 
charging pump motors (8A, S8S) from 600 HP/Service Factor 1.15 to 700 HP/SF 
1.15. Westinghouse is expected to provide a letter of certification with 
backup analyses for the charging pump motors and a certificate of conformance 
to the original Specification No. 850-356 (Attachment 1) and the equipment 
qualification requirements in the Reference 1 letter. Please also provide a 
completed motor data sheet (Attachment 2) and supply existing test 
data/drawings for these motors. SCE is not requesting a new warranty on these 
motors.  

In response to your questions in Reference Nos. 2 and 3 letters. Attachments 
3, 4, and 5 are enclosed to provide the required information.  

Completion of this work is expected by August 26, 1988. A new quotation for 
this work is also required as soon as possible.
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Me. Leo Elder *2* August 15, 1988 

If you have any questions regarding this material, please call me at 
(81e) 302-8522. or Mr. Allen Thiel at (818) 302-7496.  

Very truly yours, 

George J. Stawnicy 
Project Engineer 

00221 
Attachments 

cc: 3. Harim 
0. Nastasy
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MEMORANDUM FOR FILE 

October 27, 1988 

SUBJECT: Justification for Continued Operation of South 
Charging Pump G8B 
San Onofre Nuclear Generating Station 
Unit 1 

PURPOSE: The purpose of this memorandum for file is to 
document the evaluation which provides the justification for 
continued operation for the south charging pump motor (G8B) until 
the cycle 11 refueling outage tentatively scheduled for the first 
quarter of 1991.  

BACKGROUND: 

Discovery of the Problem: 

In mid-June of this year, the Nuclear Systems Engineering Group 
asked the Mechanical Group to evaluate the capability of the 
charging pump motors to support higher flow requirements during 
the initial phase of safety injection. Westinghouse performed 
the evaluation and concluded that the motors are capable of 
supporting the higher flow requirements. Part of the basis for 
the Westinghouse conclusion was that the motors were constructed 
with a frame .size capable of supporting a much higher horsepower 
requirement than needed, even for the new safety injection flows.  

During the same time period the NRC noted that the charging pump 
motors operate beyond their service factor of 1.15 during the .  
initial safety injection phase. The NRC required that the motors 
be recertified to bring the accident operation within the rated 
service factor. To respond to the NRC request, Westinghouse 
asked SCE to provide the maintenance history for the motors.  
During the research into the maintenance history, SCE learned 
that the south charging pump motor was rewound in 1972 after a 
major incident when the pump seized. Continuing research 
revealed a shop data sheet which confirmed the work at 
Westinghouse's Compton Repair Facility. Unfortunately, all other 
supporting records from Compton were routinely destroyed because 
there were no record retention requirements.  

The discovery that the south charging pump motor was rewound 
caused the qualification for it to be suspect. The qualification 
package (7] is based on the materials and shop practices of the 
Westinghouse Buffalo plant where the motor was originally 
manufactured. Review of the north charging pump motor 
maintenance history has revealed no rewind activity, therefore, 
its'qualification status is not suspect. -
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Location & Environment: 

The charging pump motors operate at 4160 V and have a nameplate 
horsepower rating of 600 with a service factor of 1.15. In 
Reference 2, Westinghouse recertified the motors for 700 
horsepower with a service factor of 1.15. The design pressure 
for the pumps is 2735 psig. The charging pumps are located in 
the Reactor Auxiliary Building below the volume control tank at 
elevation 5 ft. The evironmental zone is area "8".  

As defined in Reference 3, the DBA parameters for the charging 
pump rooms are a composite of the LOCA and HELB accidents.  
However, the DBA humidity parameter is the result of a HELB (2" 
steam line MSS-8-2"-EG) which is almost immediately cut off (1 
second duration) by an excess flow check valve installed by DCP 
3341.6TM. Analysis of this break scenario [10] shows a 
stabilized temperature of 102.7 0 F which is within the operating 
ambient temperature range of 104 0F defined for the charging pump 
rooms [3]. Although the humidity increase resulting from this 
break is not analyzed, it is reasonable to assume that effects on 
charging pump motors would be negligible due to their elevated 
temperature (above ambient) from either energized motor space 
heaters or motor selfheating . Due to their elevated 
temperature, condensation within the motor is extremely unlikely.  
Additional credit can be taken for charging pump room ventilation 
which would quickly dissipate the amount of steam released by 
such a short duration break in a 2" steam line.  

Note: Normal Auxiliary Building ventilation would not be 
affected by the subject HELB.  

Therefore, the only harsh environment seen by the charging pumps 
is a slight increase in temperature (104 0F, HELB) and 4.0 x 100 
rads TID (LOCA).  

Safety function of the Charging Pumps: 

A. Normal operation: The charging pumps provide the head 
necessary to inject process fluid from the Chemical and Volume 
Control System against the full system pressure of the Reactor 
Coolant System.  

B. Post - Accident- Per the SONGS 1 original design bases, no 
credit is taken for charging pump flow during the safety 
injection mode immediately post DBA. Credit is taken for long 
term (120 days) recirculation requirements post DBA. However, 
until the cycle 10 refueling outage, consistent with the main 
feedwater system single failure analysis [11], credit is taken 
for charging pump borated water injection immediately following a 
steam line break outside Containment. Beginning with the cycle 
10 return to service, no credit will be taken for charging pump 
flow during the safety injection mode due to the implementation 
of DCP's 3501.OTE, 3501.01TJ, 3501.02TJ and 3501.03TE. These 
DCP's increase the reliability of the main feedwater and 
auxiliary feedwater systems under post accident environmental 
conditions, thus eliminating the main feedwater single failure 
analysis concerns.
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DISCUSSION 
A. Safety Analysis: The following considerations stated in 
10CFR50.49, paragraph (i), will be analyzed to ensure that the 
plant was operating and can be operated safely pending completion 
of rewinding and qualification of the subject motor.  

(1) Accomplishing the safety function by some designated 
alternative if the principal equipment has not been demonstrated 
to be fully qualified.  

If the south charging pump (G8B) fails, the alternative would be 
the north charging pump G8A. G8A is fully qualified by M38305.  

(2) The validity of partial test data in support of the original 
qualification.  

Westinghouse evaluated the rewound motor to assess the impact on 
environmental qualification. Westinghouse noted that all records 
from the Los Angeles Repair Facility had been routinely 
destroyed; therefore, this evaluation is based on information and 
data supplied by SCE consisting of the attached (see Enclosure 1) 
rewind design sheet and insulation specification, and a 
description of the rewind methods and materials used by the 
Westinghouse repair shop in 1972. This methods/materials 
description is supplied by Mr. Eric Hart of the SCE Westminster 
Motor Shop. Mr. Hart formerly worked for Westinghouse in their 
Los Angeles repair shop during 1972. Mr. Hart's description of 
the rewind methods and materials is believed to apply to the 
rewind of the SONGS 1 G8B charging pump motor. This belief is 
supported by the following: 

(1) This rewind was performed using the standard rewind 
specification in place at the Los Angeles repair 
facility. Deviation from this specification and 
methodology would not be expected.  

(2) Field inspection of the subject motor revealed that the 
motor leads are General Electric Vulka-Flex. This 
motor lead insulation material is consistent with that 
which would have been used during rewind work at the 
Los-Angeles repair facility during the 1972 time frame.  

As noted above, the post DBA environment is limited to 104 0F and 
4.0 x 106 rads TID. Based on this environment and the motor 
rewind information supplied by SCE (Enclosure 1), Westinghouse 
determined that the materials used in the rewound motor are 
suitable for the post accident environment and that there should 
be no safety concern through fuel cycle 10 (see Enclosure 2).
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The thermal aging effects induced by overload operation during 
the intitial period of safety injection were evaluated by 
Westinghouse in Reference 2. The results were acceptable (i.e., 
greater than 40 years qualified life) and the overload operation 
has a minor impact on the equivalent age of the motor, which has 
a substantial margin. Since the rewound motor also has a Class B 
insulation system, similar thermal aging characteristice would be 
expected.  

The Westinghouse conclusion is buttressed by the fact that the 
motor has operated satisfactorily for 16 years since it was 
rewound.  

(3) Limited use of administrative controls over equipment that 
has not been demonstrated to be fully qualified.  

No administrative controls are necessary. There is a high level 
of confidence that the motor will perform its intended safety 
function. If the motor should fail, the failure mode will be 
consistent with those anticipated in the Emergency Operating 
Instructions and will not be misleading to the operators.  

(4) Completion of the safety function prior to exposure to the 
accident environment resulting from a design basis event and 
ensuring that the subsequent failure of the equipment.does not 
degrade any safety function or mislead the operator.  

There is high confidence in the post accident operability of the 
subject motor for the full required 120 days. There are no 
credible failure modes related to the subject motor which would 
result in misleading information to the operator or degradation 
-of the safety function of the redundant train.  

(5) No significant degradation of any safety function or 
misleading information to the operator as a result of failure of 
equipment under the accident environment resulting from a design 
basis event.  

As noted above, only one pump operates at any given time and is 
fully capable of providing the necessary flow to fulfill the 
intended safety function. Additionally, the motor is a simple 
on/off device and the pump's flow performance can be readily 
assessed with qualified instruments. Thus, no misleading 
information will be supplied to the operators.
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Safety Analysis Conclusion: 

The insulation system of south charging pump motor G8B has 
suitable material characteristics to withstand and function in 
post accident environmental conditions and is considered to be in 
a justifiable configuration for operation in the past, present 
and until the Cycle 11 refueling outage.  

B. Replacement Schedule Considerations: 

Rewind or replacement for the G8B charging pump motor is 
scheduled for the cycle 11 refueling outage tentatively scheduled 
to begin during the first quarter of 1991. Given the above 
safety analysis conclusion and reasonable confidence in the 
rewind materials and processes, it is considered prudent to wait 
until the cycle 11 refueling outage for the following reasons: 

(1) Per the Westinghouse evaluation and recertification, 
the charging pump motors (including the rewound G8B 
motor) are considered to have sufficient design margin 
to meet the increased flow requirements during initial 
safety injection and still remain within a service 
factor of 1.15, without exceeding the class "B" motor 
winding temperature limit of 1300C. Therefore, the G8B 
motor meets current design/licensing requirements and 
motor rewind is not driven by these considerations.  

(2) During fuel cycle 11, Design change Packages may be 
implemented which will increase charging flow 
requirements. These increased flow requirements will 
necessistate motor rewind but they have not yet been 
fully defined. Until these requirements are defined, 
motor rewind should be delayed so as to avoid redundant 
and costly rewind activity.  

(3) Sufficient data upon which to base a cycle 10 rewind 
decision was not available until October, 1988. the 
length of time involved (from mid June to mid October 
1988) is reasonable considering the range of issues and 
the resultant volume of communications between 
Westinghouse and SCE necessary to resolve these issues.  
This process was further complicated due to the 
difficulty of document retrieval relating to the motor 
rewind work during 1972.  

Given the final evaluation completion date of mid 
October, the potential cost/schedule impact due to 
expanded cycle 10 outage scope would be significant 
(see Enclosure 3).
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CONCLUSION: 

Per the above safety analysis, there is sufficient confidence in 
the rewind materials and process to assume that the G8B charging 
pump motor will perform.its intended safety function under post 
accident conditions until the cycle 11 refueling outage.  

STEVEN W. SMITH 
Engineering Consultant 

cc: 
C. R. HOVER 
L. D. TIPTON 
R. L. PHELPS 
A. C. LLORENS 
CDM FILES 
N.E. FILES
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. Enclosure 1 

Southern California Edison Company 
P. 0. BOX 800 

2131 WALNUT GROVE AVENUE 

ROSEMEAD. CALIWORNIA 91770 

October 24, 1988 

Mr. Lee Elder 
Westinghouse Electric Corporation 
9095 Telstar Avenue 
El Monte, CA 91731 

Dear Mr. Elder: 

Subject: Information on Rewind Methods for 
South Changing Pump Motor 
San Onofre Nuclear Generating Station Unit 1 

O As agreed during our meeting on October 13, 1988, enclosed is a Memorandum for 
File prepared by Mr. Eric Hart of the SCE Westminster Motor Shop (formerly 
worked for Westinghouse at the Los Angeles repair shop) regarding the rewind 
methods for the south changing pump motor G8B.  

In addition', an inspection was performed on the motor leads for the motor.  
The following information was found on the leads: "Vulkaflex apparatus lead 
#S1-58709, 500OV, #4AWG" black in color.  

If you have any questions regarding this information, please call 
Mr. Allen Thiel at (818) 302-8339.  

G. 3. STAWNICZY 

GJS:AT:aw:0139i 
Attachments (3) 
cc: Mr. D. Nastasy 

Mr. J. Harim 

bcc: M. L. Merlo 
A. T. Kaneko 
E. Hart 
A. Thiel 
3. Evelyn



MEMORANDUM OR FILE 

October 1, 1900 

South Charging Pump Motor Rewind.  
San Onore Nuclear Generating Station, Unit 1 

During tic- recent effort to recertify the Unit I charging pump motors GSA anId G88, it was discovered that the south chargjing pump motor G88 was rewound in 1972. A memorandum for file date Juie 21, 1972 stated that the charging pump had seized, causing the motor to fail. The motor was .hipped Lo Westinghouse in Los Angeles for r pair.  

A document .search was performed by both Westinghouse and SCE to identify the rewind specification and material used. This information was needed to determine the traceability of rewind material to verify environmental qualification requireients were met. No information was located other than the ;ttached rewind design sheet and insulation specification. This.;' document was located by Mr. Eric Hart of the Southprn California Edison 'Westinister Motor Shop, who formerly worked for Westinghouse in its Los Angeles repair shop during 1972.  

Sincc a detailed specification was not found Mr. Hart has provided the follcowingj descriptiori of the rewind methods 4nd materials used by the WestinghouSe repair shop in 1972, which are believed to apply to the rewind of the San Onofre Unit I south charging pump motor at that time: 
itis rowild was performed using the standard rewind specification in P4u0 at the Los Angeles repair facility, 'and deviations from this specification and methodology would riot be expected. The motor was WOUd with an epoxy rrica insulating material. The lead cable material is General Electric Vulka-Flex. The slot liner is dacron my ar. Ih wedges and filler material are canvas-based micarta. The dipping varnikh is B-17P epoxy. Th connection insulation is the s:ame material as used on the coils. On inspection, if the cable material is not identifiable as Vulka-F'ex, the only other insulation material used )t that te for lezd cable at this voltage wAs glass reiinforced silicon ru:bber, which is red.  

Preparud by: 
A Ten . Ibie 

M I SCFO23/1 
ATTACHMENT
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October 19, 1988 

G. J. STAWNICZY 

SUBJECT: Inspection of South Charging Pump Motor Leads, 
San Onofre Nuclear Generating Station Unit 1 

Reference: Letter to 0. G. Hollaway from G. J. Stawniczy 
dated 

October 14, 1988, Same Subject 

Per your request from the above reference, 
Retrofit has inspected 

the Unit 1 South Charging Pump Motor (MG-8B) motor leads 
at the 

terminal box. The following information was found on the motor 

leads: "Vulkaflex apparatus lead #Sl-58709, 5000V, #4AWG", black 

in color. Attached is the Construction Work Order 88101310000 

f r your documentation.  

If you have any questions, contact me at PAX 87-521.  

Hollawa7 

TElkins:ks 

cc: K. O'Connor 
T. Elkins 
A. Kaneko 
R. Phelps 
A. Thiel 
M. McBIroy



Enclosure 2 

Westinghouse Energy Systems Box 355 Electric Corporation Pittsburgh Pennsylvania l5230,0355 
October 26, 1988 

SCE-88-751 
Mr. George J. Stawniczy 
-Engineering Division G03 SCE P.O. S8000038 
Southern California Edison Company G.O. LA-39867 
2244 Walnut Grove Avenue 
P.O. Box 800 
Rosemead, California 91770 

Reference: Southern California Edison Company Letters: 
1) R. L. Phelps to L. E. Elder - dated 10/20/88 2) G. J. Stawniczy to L. E. Elder - dated 10/24/88 

Southern California Edison Company 
San Onofre Nuclear Generating Station Unit 1 

uth Char in _ Pum Motor 
Dear Mr. Stawniczy: 

Attached is the updated Westinghouse position on the subject motor. This ~ update is based on now and additional information received In a meeting with SCE on October 13, 1988, and confirmed in the Southern California Edison W Company letters referenced above.  

This transmittal completes all outstanding engineering actions related to recertification of the SCE SONGS 1 charging pump motors.  

If you should have any questions, please do not hesitate to call.  

Sincerely, 

L. E. Elder, Project Manager 
Western Area 
U.S. Nuclear Projects I 

JAH/mbs 

Attachment 

cc: A. Worthington - W - 1L lA 
A. J. Thiel - Rosemead - IL, 1A 
R. L. Phelps - Rosemead - 1L, IA 
8. L. Craig - - L, 1A 
H. C. Calton -a.. IL, 1A



Southern California Edison Company 
P. 0. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD. CALIFORNIA 91770 

October 20, 1988 

Mr. L.E. Elder, Project Manager 
Westinghouse Electric Corp.  
P.O. Box 355 
Pittsburgh, PA 15230-0355 

Dear Mr. Elder: 

Pursuant to our action item from the SCE - Westinghouse meeting on 
October 13, 1988, we are enclosing the page from the Retrofit 
General Design Criteria Manual which is applicable for the 
charging pump room, area 8.8.  

The 100% humidity requirement is based on the break of a small 
steam line in the auxiliary building, which is terminated by an 
excess-flow check valve. This event-does not result in area 
radiation or plant trip, so that normal ventilation systems are 
assumed to remain in service. Consequently, the puff release of 
steam would cause only a brief humidity excusion above the normal 
60% RH. The limiting post-accident environmental conditions for 
the charging pumps will therefore be 1040 F, 0 PSIG, 60% RH and 4 
X 106 RADS for a LOCA.  

If you have any questions or require additional information, 
please contact me.  

Very truly yours, 

R.L. Phelps 

Enclosure 
CRH:ts 

cc: B. Craig 

0082L-27
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RCS/ME(88)-561 

SOUTHERN CALIFORNIA EDISON CO.  
SONGS - UNIT 1 

Rewind of South Charging Pump Motor 

This documentation supersedes both RCS/HE(88)-459 Rev. 1 and RCS/ME(88)-523.  

Attachment 3 of SCE/G. J. Stawniczy letter of August 15, 1988 to L. Elder identified the motor (S.O. 65FIS619) on the South Charging Pump (G8B) was rewound in 1972. SCE memorandum of July 21, 1972 indicated this work was performed at Westinghouse Los Angeles Apparatus Repair plant. Subsequent to issuing RCS/ME(88)-459 Rev. 1, liMited detail records (Insulation Spec, Order #C386 dated 5/72) pertaining specifically to repair of the South charging.pump motor were recovered by SCE. The following evaluation is based on those records as supplemented by motor rewind materials and processes identified by SCE/G. J. Stawniczy letter of October 24, 1988 to L. Elder and motor environmental conditions during Cycle 10 identified by SCE/R. L. Phelps letter of October 20, 1988 to L. E. Elder.  

An investigation of all the information referenced above concerning the rewind indicates the materials used in the coils are made of Mica, glass cloth, epoxy and polyester. All of these materials could be expected to * meet SCE radiation requirements of 4 x 106'rads. SCE has identified the other materials used in the rewind such as slot liner, cable, etc. and based on test data of o her similar.materials, these could also be expected to meet'4 x 10 rads.  

It is concluded that the rewind was done with acceptable materials and practices at the time.  

Westinghouse believes there is no basis for a safety concern during Cycle 10 with respect to this rewound motor and engineering judgement would support continued operation through the end of that cycle.  

A. A. Anderson 
NSD/RCS Mechanical Equipment 

Approved:/j' t  da e r .D. Nastasy M er 
NSD/RCS Mechani Equipment



ENCLOSURE 3 MEMORANDUM FOR FILE 
Page 1 of 3 October 27, 1988 

DISCUSSION OF POTENTIAL COST/SCHEDULING IMPACT FACTORS 
FOR REWIND OF THE SOl G8B SOUTH CHARGING PUMP MOTOR 

In light of the indeterminate qualification status and associated 
JCO relating to the SO1 G8B motor rewind in 1972, the following 
discussion of cost and scheduling impact is deemed necessary.  
Potential Cycle 10 outage impact and costs are based on a rewind 
decision date of 10/25/88 (see page 3).  

There are three basic options: 

1) Rewind existing motor 
2) Replace with surplus motors 
3) Purchase new motor for installation during cycle 11 

outage 

Option 1: Rewind existing motor 
Rewinding can be further divide into two paths: 

a) Rewind motor during the Cycle 10 outage to current 
rating (600/700 HP) at a capital cost of 173K.  
Potential outage impact of 10 to 14 day extension at 
80k/day. Total cost is estimated at 973k to 1293k, 
depending on outage impact.* 

b) Rewind motor during the Cycle 10 outage to maximum 
allowed rating of 1000 HP at a capital cost of 260k and 
an estimated outage extension of 28 days at 80k/day.  
Total estimated cost is 2500k.  

Option 2: Replace with surplus 1000 HP motor 

Capital cost 242k. Outage schedule impact unknown but 
there is a high potential for significant impact.  

* Note: Rewinding to 600/700 HP during Cycle 10 still leaves 
the necessity of further rewind during Cycle 11 in order to 
accomodate increased charging flow requirements post Cycle 
11 outage.



ENCLOSURE 3 
Page 2 of 3 

Option 3: Purchase new 1000 HP motor for installation during the 
cycle 11 outage. A new motor is not available for the 
cycle 10 outage.  

Capital cost 37.5k.  

Summary: 

Option 1 (a) -- 973k to 1293k: motor replacement (37.5k) still 
necessary during Cycle 11 outage.  

Option 1 (b) -- 2500k 

Option 2 -- 242k. High probability of significant outage 
extension.  

Option 3 -- 37.5k.  

Conclusion: Given the JCO conclusion of no safety concern, the 
most reasonalbe option, based on cost and 
scheduling, is to delay rewind until the Cycle 11 
outage.
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SUBJECT: Pump 'Motor Load Test for Diesel Generator Loading 
San Onofre Nuclear Generating Station, Unit 1 

References: A. Design Calculation DC-2990, LOCA Injection 
Mode Pump Loads, Revision 0 

B. Design Calculation DC-1809, Emergency Diesel 
Generator Loading, Revision 4 

C. Special Engineering Procedures, S01-SPE-696 
through SO1-SPE-702, Revision 0 

To support the Emergency Diesel Generator loading evaluation, SCE Engineering 
performed a calculation (Reference A) to re-assess motor loads for seven (7) 
safety related pumps. As part of the input data for this calculation, 
Inservice Test (IST) data was utilized to establish the performance 
characteristics of these pumps. The IST program at SONGS 1 is consistent with 
the requirements of Section XI of the ASME Code. In accordance with 
Section XI, inservice tests are performed periodically to assess the 
operational readiness of safety related pumps. The parameters that are 
measured during these tests consist of speed, inlet pressure, differential 
pressure, flow rate, vibration amplitude, and bearing temperature. The 
measured values of these parameters are then compared to acceptable limits to 
confirm the operational readiness of these pumps. Since some of these pumps 
cannot practically be tested at full flow conditions, as is the case for SI 
and RW pumps, a bypass mini-flow is used to establish the reference values of 
the test parameters. This is consistent with Article IWP-3110 of ASME 
Section XI Code.  

For the purpose of calculation DC-2990, the IST data was used to confirm the 
pump performance curves which were then used to establish the brake horsepower 
required for the operation of these pumps during a postulated LOCA. These 
brake horsepower values were then used to determine diesel generator loads in 
Calculation DC-1809 (Reference B).  

In order to confirm that the brake horsepower values obtained from the pump 
performance curves were valid, additional pump motor load tests were performed 
on these seven pumps (Reference C). The objective of these tests was to 
obtain different data points on the performance curves to provide greater 
assurance of the validity of these curves and to obtain pump motor loading 
data to aid in verifying the Diesel Generator Load Calculation DC-1809.  

The Special Engineering Procedures (Reference C) were made exclusively for the 
pump motor load tests and were similar to the pump Inservice Test per



-2

Section XI of the ASME Code. Typically, these procedures recorded the flow, 
and suction and discharge pressures through the normal plant instrumentation; 
additionally, motor voltages and amperages were measured with instruments 
calibrated to +1% accuracy.  

In the case of the main feedwater pumps, the test was conducted with the flow 
orifice for Steam Generator A installed backwards. The orifice was installed 
backwards following the inspection of the line and the orifice during the 
second mid-cycle outage (February through August 1988). This was not 
discovered until the plant was subsequently brought to full power and the 
deviation from previous full power flow data became apparent. Based on an 
evaluation made with regard to the total flow, this deviation was found to 
have no significant impact both on the SG flow requirements or the pump curve 
verification. The test values obtained for the Main Feedwater Pumps have 
demonstrated that the pumps continue to operate consistent with the pump 
performance curve.  

The results of these tests are summarized on the attached marked up pump 
performance curves. It can be seen that the latest test data is consistent 
with the IST data used in the calculation. Consequently, it is concluded that 
the brake horsepower values established in Calculation DC-2990 remain valid 
input for the Emergency Diesel Generator Loading Calculation, DC-1809.  

0578n
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