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EMERGENCY NESEL GENERATOR LOADING SCHEDULE
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3 20 sec. Chwrg\ Puwwpss 4.6 | 600 | 40 40T 405
Covnpuncw‘r Coohh Puwv( N 0.44 | 125 | g..7 8C.7
| N v 2s) 3.y 8¢-7
1, m n Cel*"’ " \2S& 5.7 96-7
Saltwaker Culwa Pues 0.43 | 100} 78 738 78
Mov-720 A and {044 ] 3| 0.3 0.3 0-2
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Boric Acid Bq):(b\TankHuh' 441 |20 |20 \20
Bovic Actd Tvamder RAWP Q.44 \o 6'5' 6.5 .5
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Vechanical and Electrical System Parameters

TﬂBLE 5"1 Table 4.2 ~Sa!'ety Injection System -
T

[A. GENERAL SYSTEM PARANE.’I'E'.}B
Injection Water (refueling water) Temperatwre | 4O F -« 3O F
Injection Water Boric Acid Cancentration 22,200 - 16,750 ppm
. Boric Acid
B. COMPONENTS - MECHANICAL FEATURES
1. FEEDWATER PUMPS
Nunmber of Units 2 '
Design Flow Rate (feedwater service) 7,000 gpm
Design Head 1,825 ft
Shutoff Head 2,%0 ft
Maximum Flow Conditions ‘
(safety injection service)
Flow Required 10,500 gpm
Head 975 ft
NPSH (net positive suction head) 180 . f¢
Temperature of Punmped Fluid:
Feedvater H1F
~ Safety Injection Water lOFP-9F
Basic Material _ Chrome alloy steel
(See punp performance curve, Figure 4.6)
2. SAFETY INJECTION PUMPS
Number of Units ' 2
Design Flow Rate : 10,500 gpm
Design Head 2us fe
Design Pressure . 150 psig -
Design Temperature ' 250 P
Pumped Fluld Boric acid solution
. Temperature or Pumped Fluld |4 F-9F :
Basic Material _ Stainless Steel
(See pump performance curves, Figure 4.7)
3. RECIRCULATION PUMPS
Nmbér of Units 2 ,
Design Flow Rate 800 gm
Design Head i 160 ft
Design Pressure 150 psig
Design Temperature ' 300 P
Purmped Fluid ‘ Boric acid soluticn
e cnbicnn ad® Phamand TN d A mne_Mpr
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EMERGENCY DIESEL GENERATOR LOADING

1.0 PURPOSE

2.0

3.0

4.0 DESIGN INPUT

5.0 REFERENCES

6.0 CALCULATIONS
Table 6.1iQ
Table 6.1.B
Table 6.1.C

- Table 6.1.D

Table 6.1.E
Table €. 1.F
Table 6.1.6
Tabie £

1.H

Attachmerts.

- Load

Load

- Load

- Load

- Load

Load

- Load

Load

- Lnad

Load

- l.oad.

Load

- Load

load

- Load

L=ad

Group 4

CONCLUSIONS AND RECOMMENDATIONS
METHODOLOGY AND ASSUMPTIONS
3.1 Safety Load Determination

E.E,Individuéleaad Calculationsg

Group 1 (10 secs;
Requirements

Group 2 (11 secs.
Requirements

-

Group 3 (21 secs.
Requirements
Reguirements

Group S5 (50 secs.
Reguirements

Group &6 (10 mins.
Requirements

Graoup 7 (2S5 mins.
Requiremenrts

Group 8 (30 mins.
Requirements

(40 secs.

.2 Emergency Diesel Generafur Loading Calculations

S1-6

S1-8

S1-9

after SISLOP)

after SISLOP)

-

after SISLOP)

after SISLOP) .
after SISLOP)
SISLOP)

after

after SISLOP)

after SISLOP)

[owe. no.
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4.0. NO

The purpose of this calculation is to determire the maximum
continuous load on the Emergency Diesel Gererators 1 & & unan
initiation of the Safety Ingection System coincident with a
Lass of Offsite Power (SISLOP) sigrial for the mitigaticr oF 5
Loss of Caonlant (LOCA) or a secondary side Main Steam Lire
Break (MSLB) condition,

Revision & of this calculation, in the form of supplement S1
which completely revises the existing calculation, is -
breoared to document the bossible maximum-laading that could
be imposed or the diesel gernerataor following SISLOP, bhased::-rn
present system.requirements (i.e., loads that ocperate on
automatic or administrative controls), with the results
evaluated against the SONGS 1 Technical'Specifications diesel

generator load limit of 4725 KW (4500 +3%) .

scx oo 3197-8 REV 1e/04 (cw)
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CALCULATION NO. REYV

J4.0. NO . MADEK 8Y A MAT'O“G w DATE G“1Kq CHK. "V m QATIM/7/Xy

The results of the calculations indicate that the maximum
contiruous loading on either diesel generator occurs betweer
23 minutes and 30 minutes following SISLOP initiation, with
51532 KW load on Diesel Generator No. 1 and SO16 KW on Diesel
Gererator No. 2, as shown by Table 6. 1.6. These maxima exceed
the SONGS 1 Techrical Spec1f1;at10ns load limit of 4725 KW
(4500 +5%4).

It is therefore recommerded to (a) raise the Technical
Specifications load limit and/or (b)) re-evaluate load
requirements for possible reduction of the gererator 10ad1nu
to.within the Technical Specifications load limit KW thru °
administrative controls and/or physical modifications.,

SCE OD 397-8 REV 1o/sa {cw)
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SUBJECT: CALCULATION NO. nEv z
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3 .0 METHODOLOGY AND ASSUMPTIONS

SHEXRTS

The continuous load KW calculaticons were performed as
described in the following sub-sections.

The list of safety Loads required following SISLOP were
obtained from the Load Sequerncer Scheduie Drawings
(Reference 5.3) ard imput from Nuclear and Mechanical
Engineering. These locads consist of several load groups
which are started automatically by the Sequerncer as well
-as by system conditions, and loads that are :
administratively controlled.

It should be rivted that 480V Switchgear No. 3, normally
served from 4160V Swithchgear No.o 1 Train 1), is § ‘
transferred to 4160V Switchgear No. & (Train 2) Fullawing§f'
SISLOP. '

R U SO,

The load characteristics were obtained fraom SONGS Statiorn
Equipmert Data manual (Refererce 5.1) ard Design
Calculation DC-1857 Rev 1 (Refererice §.7). As shown by
Tables 6.1.A through 6.1.H, the motor continucus load
kilowatts (KW) were calculated by using the followirg
methodology: :

Bt sblin ¢ oan T o

Kl = 0.746 x BHP / EFF
input '

where :

BHP is the brakehorsepower provided by Mechanical Design
Calculation (Reference §.1) for 4160V arnd 480V switchgear
motor loads. For 480V MCC motor loads, BHP is assumed 75%
of motor rated HP as shown on Design Calculation DC-1857
Rev. 1. '

EFF (Efficiency) and PF (Power Factor) are the rated full
load values for the 4160V and 480V motors cperating aogove
or close to their rated HP and cbtaired from meoteor data
sheets in the Equipmernt Data Manual (Refererce §.6) (o} i
wher rat available, from Westinghouse typical mediuam

voltage motor characteristics (Refererce §.8).

SCK OD 397-8 REV 10/0a (cw)
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CALCULATION SHEET
EMERGENCY DIEGEL GENERATOR LOADING::ox DS~ 1809 2

SUBJECT: CALCULATION NO. REYV

SHEZTS

A-MAT'ONGW.,.,. Wi ... e onre §/7/55

4.0. NO MADEK BY

For MCC motors, typical values of EFF and PF were used
for motors operating at 72% of rated HP (extrapolated
" from Design Calculation DC-1857, pages 25 and 86).

The static load KWs as well as the data used to calculate
transformer and cable KW losses were extrapolated from
the one—line diagrams and Design Calculations DC-1809
Rewv. 1 and DC-13931, Rev. 0. The data used in the
calculation for the KW input to MOV-8S0C UPS was
extrapaslated from Design Calculation DC—-343 Rev. 1
(Reference 5.12).

The sum of the individual loads of each safety load group
(i.e., SUM A and SUM B) were used to cbtain the operating
load totals for the subsequent loadingtime intervals (SUM
C and SUM D), as shown aon Tables 8.1.8 thru 6.1.H. :

The sum of the peak operating load and the carresponding
transformer and cable losses represent the highest
continouws loading on the diesel gernerataor,

Upon SISLOP initiation, the following are assumed:

A. As a conservative appFoach,'the.deiliary Feedwater
pump is actuated after 40 seconds.

B. The Waste Sump pump mperates after 10 minutes
(based on relay time delay setting). ‘

C. The Recirculating pump and associated MOVs are
manually activated after 25 minutes, during
transition phase from injection tao recirculation.,

D. The Safety Injection pump, the Feedwater pump and
the Feedwater pump lube oil coaling fan operations
are secured after 30 minutes.

E. The Emergency Siren and the Thunderbaolt evacuation
system are turned off after 30 min.

F. The contraols for the diesel gereratcr starting air
system auxiliaries are placed in the rnon—auto mode
after 30 minutes. '

6. Motor operated valve (MDV)'strﬂke time is betweern 9
- and 11 seconds. :

H. As a corservative approach, all other intermittent
loads operate continuously.

SCE OD 3978 ARV 10/04 [ w)



- « D&BION CALCULATION NO.

DESIGN INPUT SHEET K] OrionAesierens [§i4]si-15] [octBor—gev.2]
EMERGENCY DIESEL GENERATOR LOADING | San ONOFRE GEN.STh. UNT 1|
éu:;l-‘.' R SRISMIC CLASS A .’.cl"c‘N?‘/o.A..'...nﬁ.

4,0 DESIGN INPUT

The purpose of this calculation is to determine the maximum
continuous load in kilowatts that would be imposed on Diesel
Generators 1 and & upon irmitiation of SISLOP.

Prior to start of the calculation, it was recessary to
determine and identify all the loads that could turn an
and draw power from the diesel generators. The following
documents and their associated one-line diagrams arnd
elementary diaagrams were reviewed and used to derive the
groups of loads in accordance with their sequerce of
coperation. ] '

Dwg. S$149957 Rev. 11 — Emergercy Operating Conditiorn
' Train No. 1

Dwg. 5149358 Rev. 10 - Emergency Operating Condition

Train Na. 2
‘Dwg. 5146828 Rev.

Dwg. 351492178 Rev.

n
w
I

Main One Lire Diagram

V1]
|

Load Sequernce Schedule
Load Train Neo.o 1

Dwg. S149173 Rev. 11 - Load Sequernce Schedule
’ Load Train No. 1 :

Dwg. 51439181 Rev. 10 - Load Sequerce Schedule
: ‘ : Load Train Na. 2

Dwg. 5149182 Rev. 11 - Load Sequence Schedule
toad Train No. &

System Description Manual Dwgs:

SD -501-580-1-1-1 - Safety Injgection System P&ID
SD-S01-580-1I-1-1 - Recirculation System P&ID
SD-S01-580-111-1-0 - Containment Spray System P&ID

Loads that'operéte on permissives or are marnially éontrolled
and rnot locked—-out by the sequencer which could start were
also identified in the load list.

AL +

a%ﬂ.k( ENGINEER [27;;,{{ INDRYENSENT HRVIRW "‘"f‘“'

DATR GROUP LEADEN IOATI

s/17/R| . M~ Y1

7
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DENIGN CALCULATION NO.

DESIGN INPUT SHEET JBY esion Requirements -1 |ag ocuo‘l— Rev.2

Dahn"mutdump

ysJseY PROIECY

EMERGENCY mesel.eiﬂenmn LOADING sAn ONOFRE GEN. STA. UNIT 1

QUALITY CLASS SEISMIC CLASS SPECIFICATION REFERENCE

SAFETY RELATED A N/A

Design Input

The brake horsepower of the motor—-driven loads were
estimated, based on reguired wperating conditions, from
available data (referernced in the calculaticn) and converted
into kilowatt (KW) values in order to obtain a more realistic
loading on the diesel gererators. The brake horsepower
requirements of the feedwater, safety injection, chargirng,
auxiliary feedwater, and compovent cnol1hg pUMPS were
obtained from Design Calculation DC-2930, Rev. A, dated
S/27/88 (subseqgquently revised on 6/15/88 +to charige the
Charging pump wequ1rement to €70 BHRP) .

AV N

258 t6-00 muyv ¢/91




SHEET

ENGINEERING DEPARTMENT IS BT 4

CALCULATION SHEET |

SHERTS

. SURJECT:

J.0. NO._

EMERGENCY DigGEL GENERATOR LOAMNG:::::.LMRE" 1809 nevion_ &

MADE BY A. “A“ONG d‘}“\::m'rl Gfﬂm cHK. -; % DATE ‘// /&

®

5.0 REFERENCES

§.1 Mechanical Design Calculaticon DC-2990 Rev A, LAQCA
Injection Mode Pump Loads, dated S5/27/88 (subseauently
revised on €/15/88 ta change the Chargirg pump
reguirement to 670 BHP)

ny

Latus 123 Computer Applicaticn Ariogram

(&

Load Sequencer Schedule Drawirigs:
5149178-9 S149179-11 5149181~-10 5149182—11

5.4 Emevgencvaperating Condition, 4KV and 480V, LOpP-
SIS-SIsLOoP Drawirgs:

S5149957-11 5143358-10

B.5 0One Line Diagrams:
S5146828-25 5103168-15 I108163~-15 5148062—8
5148063-9 S102165-37 S102166-29 3118200-7
S5149306~-12 - S102167-27 S5102168-19 S102169-36
S149307-11 S1028170-31 S108171-25

5.6 SONGS 1 System Description Manuals

5.7 Design Calculation DC-1857 Rev. 1 San Orofre Unit 1
4160V and 480V Ruxiliary System Lcad Calculation

5.8 Westinghouse Medium Voltage Motors Typical
Character;stics (Rttachment A)

5.9 Elgar Unintérruptible Power System Techrnical Data

5.10 IEEE Std 399-1980, Recommended Practice for Industrial
and Commercial Power System Analysis, Section 4.9.2.1

5.11 Emergency Operating Instructior (EOI).
5.18 MOV-830C UPS Battery Calculation DC~943, Rev. ©

5.13 Design Calculation DC-1931, Rev. O, SONGS 1 Auxiliary-
System Short Civconit Duties : ‘

SCE OD 3978 REV 14/04 {cw)
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‘ SUBJECT:
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DATE

SCE 0D 1978

Using the methaodology and assumptions of Section 3.0, the
following calculations were performed and the calculated
motor and static loads are shown on Tables 6.1.A thru 8. 1.H.
The transformer and cable losses are added to the peak
continuous KW to represent the maximum continuous laaging arn
the diesel generator. ’ .

—— e —— s e ——— -

Feedwater Pﬁmg Motor: 4100 BHP, 96.5% Eff.

Kl = 0.746 x BHP / Eff. = 3169.53 KW
input

Ty

All the other motor loads were calculated similarly by‘the
computer (Reference §.1, 5.8 and §5.10). ’

KW = KVA x PF = 3.00 x 0.86 = 2.58 kilowatts

(Reference §.7, page 35 ard E/D Dwg.  4S6016)

Elgar URS 373-3 Data (Reference 5.3 and 5.12)
Inverter input Inverter cutput
I = 40 amps (no load @ output) V. = 480 volts, 30
dc ' _ E , , ac
V = 135 volts . | . pf = 0.80

dec
Effective DC power = Effective AC power

V o x I =1.732 x V x I x pf
de ‘de ac ac

Substituting the values above,'l = 7.39& amps (UPS output)

ac owa. no.

REV 10/8s (cw).
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ENGINEERING DEPARTMENT SI-l0  5i-35

CALCULATION SHEET

ALCULATION NO. RRV

‘serer EMERGENCY DIEGEL GENERATOR LOADING:ssen  DC-1809 2
1.0. MO | uroe av N -MATIONG KJA.,",MN I cnnov_ @ onve /1752

The UPS maximum DC amps available = 400 amps
Therefore 10% of available UPS amps is beirg utilized.
The UPS efficiency, based on marnufacturer technical data,
is 75% 2 23% lcad and it is used to calculate the upPs
input current. :

I =1 / Eff. = 7.32/0.7% = 10.03 aups

ac input ac output

UPS input pf = 0.75

W

KW = 1,732 x 0,48 x 10,02 x 0.75 = 6.25 KW
input
C. Iransfaormer and Cable Losses
I = KW / (1.738 x KV % PF) —e—mmmmeem - amps
input
R = cable or transformer resistance ———- ﬁhms
KW = 3 I R/ 1000 = lags in kKilowatts

Using Train B parameters for cable data (Reference §.13,
calculation sheets 22 thru 25 and Attachment A.1 pages
R.1-1 thru A.1-4),

I = 5431 kva 7/ (1.732 x 4.16 ) kv = 733.75 amps

a
]

0.00391 / 1000 x 30 = 0. 00001 ohms
2 :
KW = 3 x (753.75) x 0.00001 / 1000 = 0.017 kilowatts

Safety Injecticn Pump:

I = 516.10 / (1.732 x 4.16 x 0.88) = 87.35 amps

R = 0.016 7/ 1000 x 260 = 0.00416 ahms

KW = 3 x (87.35) «x 0. 00416 / 1000 = 0.095 kilowatts
7 DwWa. NO,

SCE 0D 197-8 REV 19/0s (cw)
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ALCULATION NO. REVISION

1.0. NO MADK BY A. MA’I’IONG m[v;Avl.M___cnk- l; @Z/ DATEK ‘//7/11

I = 3169.53 / (1.732 X 4.16 x 0.94) = 467.98 amps

R = 0.018 / 1000 x 89 = 0.0016 ahms

)

KW = 3 x (467.38) x 0.0Q016 / 1000 = 1.033 kilowatts

I = 3286.13 / (1.732 x 4.16 x 0. F) 8i.14 amps

R = 0.0238 7/ 1000 x 387 = 0. 0052 ohms

(=9

KW = 3 x (81.14) x 0.0092 / 1000 = 0. 1828 Kilowatts

The transformer load KW and KVAR is first determired
by subtracting the 4160V motor load KW and KVAR frem
the total diesel generator load KW and KVAR. These KW
and KVAR loads are calculated in tabulated form in the
following pages and the resultant transformer MW and
KVAR are shown in the table for the ZS-minute period,
The transformer KVA and Primary current are then
. calculated as follows:

<4

2
KvA \/Kw + KVAR

' =
KVA = j792.40 + 345.01 = 864.&85 kilavaolt-amos

fu

I = KVA / (1.73&8 x KV )
pri ; pri

I = 864.85 / (1.732 x 4.16) = 119.55 amps
pri

R = 0.0153 / 1000 x 249 = O.0038 chns

KW = 3 x (113.95) x b.OOEB / 1000 = 0,164 Kilowatts

>

SCR OD 197-8 REV 14/04 {cw)
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SHEETS
ENGINEERING DEPARTMENT 5i-12 5{4§
| CALCULATION SHEET
| DC-|
waseer SMERGENCY DIEGEL GENERATOR LOADING:zzo, DC-1809 5
4.0. NO : MADE BY A MA‘"ONG DATE Qh?lgq — - CHK. BY a)z/ i:m'rl:_é[/7/JJ
LCAD OATA (FCR CALCULATICN OF TRANSFCRMER LOSSES)
LOAD GROUP t (10 SECONDS AFTER SISLCP) LOAD REQUIREMENTS
DIESEL GEN. DIESEL SEN
INPUT KW LOADING KVAR LOADING
LOAD DESCRIPTION KV . KW P.F. KVR M. 1 NO.2 MOt NOL 2
COMMUNICATION POWER DISTRIBUTION PANEL 0. 44 2.58 0.86 3.00 2.58 2.3 1,33 .33
BATTERY CHARGER SET A/B 0.44 130,00 1,00 130.00 130,00 130.00  0.00 0,
MANUAL TRANSFER SW.#7 0.4 2.2 0.85 1440 0.00 12.2% 0.00 7.33
BATTERY ROOM SPRCE HERATERS 0.48 4.30 1.00 4,30 0.00 430 0.00 0. 00
AUX. AIR COMP, & TRASH SYSTEM 0.46 16,46 0.86 19.13 16. 46 - 0.00 XL 0.00
TURB-BEN TURNING GEAR MOTOR X320 0.46 27.98 0.83 33.70 0.00 27.98 0,00 18,80
UPS FOR MOV-850C 0.48 6.25 0.73 8.3 -0.00 6.23 :0.00 33
MOTOR OPERATED VALVE MOV-850R 0. 44 0.73 0.62 .21 0.00 0.73:  0.00 0.9%
MOTOR OPERATED VALVE MOV-8508B 0. 44 1. 34 0.82 1.63 1.34 0.00 0.93 0,00
REHEATER STERAM DUMP VALVES:
MOV-23 THRU MOV-34 (1.6 HP EACH - LUMPED) 0.46 13.3 0.82 16.29 13.36 - 0.00 9.33 0,00
D.6. AUXILIARY LOADS: : _ :
STANDBY LUBE OIL PUMP MOTOR G69/670 0.46 65,82 0.80 82.28 0.00 0.00  0.00 0,00
_ INSTRUMENT RIR COMPRESSOR MOTOR KSA/KEA 0. 46 .42 0.69 2.05 1,42 1.4 1.49 1.43
INSTRUMENT AIR COMPRESSOR MOTOR KSB/KEB 0.46 1.42 0.89 2.03 1.4 1.4 1.49 1.43
JRCKET WATER RAD, FAN MOTOR A-13A/R-14A 0.46  18.86 0.84 22.45 18.86 18,86 12.18 12.18
JACKET WATER RAD. FAN MOTOR A-~13B/A~14B 0.6 18.86 0.84 22,45 18.86 18,86 {2.18 12,18
JRCKET WATER RAD. ‘FAN MOTOR A-13C/A-14C 0.46 18.86 0.8 22.45 18.86 168,86 12,18 12.18
JRCKET WATER RAD. FAN MOTOR A-13D/A-14D 0.46  18.86 0.84 22,45 18.86 18,86 12.18 12.18
FUEL OIL TRANSFER PUMP MOTOR 6744/G74B 0.46 .42 0.63 2. 03 .42 .42 1,49 1.49
FUEL OIL TRANSFER PUMP MOTOR G7SA/675B 0.46 1.4 0.69 2.05 l.4 1,42 .49 .43
EMERGENCY VENT FAN MOTOR EF-1A/EF-20 0.46  16.46 0.86 19.13 16,46  16.46 9.7 .75
EMERGENCY VENT FAN MOTOR EF-1B/EF-2B 0.46  16.46 0.8 19.13 16. 46 16.46  9.78 9.76
EMERGENCY VENT FAN MOTOR EF-1C/EF-2C 0.46 16,46 0.86 19.13 16,46 16,46 376 9.76
EMERGENCY VENT FAN MOTOR EF-lD/EF—ED 0.46 18.86 0.84 22,45 18.86 18.86 12.18 12.18
BATTERY CHARGER SET C/D 0.46  44.00 1.00 44,00 44,00 44,00 0.00 0.00
FUEL OIL WASTE PUMP MOTOR 0.46 0.75 0.62 1.20 0.75 0.75 0.% 0.%
PERIMETER LIGMTING PANEL @ MCC 1B 0.48 16,90 .00 16.9% 16.90 - 0.00 0,00 0,00
PERIMETER LIGHTING PANEL @ MCC 2B 0.48 17,30 © 1L.00 17.30 0,00 17,30 0.00 0.00
STARTING AIR COMP, -MOTOR K3R/KARA 0.46 27.98 0.83 3370 2.98 27.98 18,80  18.80
STARTING AIR COMP. MOTOR K3B/K4B 0.46 27,98 0.83 - 33.70 27,98 27,98 18.80  18.80
RFTER COOLER FAN MOTOR E-18A/E-198 0.46 0.59 0.60 0.9 0.59 0.39 0.79 0.79
YFTER COOLER FAN MOTDR E-18B/E-19B 0.46 0.59 0.80 0.99 0.39 0.59 0.79 0.79
STARTING RIR DRYER X3R/X4R 0.21 0.15 .00 0.135 0.1 0.15 0.00 0.00
STARTING AIR DRYER X3B/X4B 0.21-. 0.15 1,00 0.13 0.15 0.15 - 0,00 0.00
SUM 1A = TOTAL LOAD (WITH MOV) 432.14 453.10 {57.82 170.65
SUM 1B = TOTAL LOAD (WITHOUT mQv) 87.45 452,35 147,56 163.63
DwWa. NO.
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. CALCULATION SHEET .
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J4.0. NO i . MADE BY A ° MAﬂoNG okvlm_cnx. leoavl 6{ ﬂz f?
LOAD DATA (FCR CALCYLATICN OF TRANG!—CRMsP\ LOSCES)
LOAD GROUP 2 (11 SECONDS AFTER SISLOP) LOAD RECUIREMENTS
DIESEL GEN. DIESEL GEN.
INRJT KW LOADING KVAR LOADING
LOAD DESCRIPTION | Kv KW P.F. KVA. N1 N2 M1 NO. 2
SAFETY INJECTION PUMP MOTOR GSOB/GS0A © 416 S16.10 0.82 629.19 S516.10 516.10 360.26  360.2%
FEEDWATER PUNP MOTOR 63B/63A , 416 3169.53 0.9 3371.84 3169.53 3169.53 1150.39 11%50.39
FEEDWATER PUMP L.0. PUNP MOTOR G3BLO/G3RLO 0.4  0.19 0.66  0.28 0.19 019 021 ozt
FEEDWATER PP L.0. COOLING FAN MOTOR AL7B/A17  0.44  0.72 0.5  1.38 0.72 072 118  {.1a
EMERGENCY SIREN MOTOR 0.46 6.5  0.87  7.48 651 651 369 3.8
THUNDERBOLT EVACUATION SYSTEM 0.46 20,00  0.85 23.53 20.00 20,00 12.39- 12.39
MOTOR CPERATED VALVE LCV-1100B 0.4 0.2  0.60  0.87 0.2  0.00 0.69  0.00
MOTOR OPERATED VALVE LCV-1100C 0.4 052 0,60  0.87 0.2 0.2  0.69 - 0.65
A ¥OTOR OPERATED VALVE LCV-1100D 0.44  0.52  0.60  0.87 0.00 0.2 000 0.63
. MOTOR OPERATED VALVE MOV-20 0.4 142 069 205 L4  0.00 1,43  0.00
YOTOR OPERATED VALVE MOV-21 0.4  1.42  0.69  2.05 0,00 1.4 - 0,00 1.43
MOTOR OPERATED VALVE Mov-22 0.4 1.4 0,69  2.05 0.00 L&  0.00 1.48
MOTOR OPERATED VALVE  MOV-850C 0.4 1.3 0.82 1.63 0,00 1.3  0.00 0.53
MOTOR OPERATED VALVE MOV-1204 D 0.4 142 0.9 205 L4 0.00 1.49  0.00
SUM 2 = TOTAL LOAD (NITH MOV) ) 3716.92 3718.26 1532.46 1533.33
SUM 2B = TOTAL LOAD (WITHOUT MOV) - 3713.06 371304 152810 1528.10
OPER. LOAD TOTAL (BROUPS [ THRU 2): - :
~ FROM {i+ SEC. TO 21 SEL. (SUM 2C) = SUM 1A + SUM 28 4149,06 4171.36 1690.28 1704.04
fowa. no.
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4.0. NO . MADE BY A h MATIONG c“l\,:u'rt &l”lg« CHK. BY e”lf OATE 1/7/88

A0 DATA (FOR. CALCULATION CF TRANSFCRMER. LCSES)

LOAD GROUP 3 (21 SECONDS AFTER SISLOP) LOAD REGUIREMENTS

LOAD DESCRIPTION Kv
CHARGING PUMP MOTOR 658B/68A 416
CHARGING PUMP L.0. FAN MOTOR GBBF/BEAF 0. 44
COMPONENT COOLING PUMP MOTOR 615A/615B 0. 44
COMPONENT CCOLING PUMP MOTOR 613C (Note 1) 0.44
SALTWATER COOLING PUMP MOTOR G13A/513B 0.48
REFLELING WATER PUMP MOTOR G27A/627B 0. 44
HYDRAZINE RDD PUMP MOTOR G200R/G6200B 0.44

MOTOR OPERATED VALVE MOV-720B/720A 0.44

SUM 3R = TOTAL LORD (WITH MOV)
SUM 3B = TOTAL LOAD (WITHOUT MOV)

OPER. LODAD TOTAL (GROUPS 1 THRU 3):

Note:
. Administratively locked-out.

SCR 0D 197-8 RRV 19/04 {cw)

INPUT

K

36, 13
0.39
79.36
0.00
81.09
101.36
0.73
0.24

p.F.

0.90
0,80
0.91
0.91
0.88
. 0.91
0.62
0.50

FROM 21+ SEC. 7D 30 SEC. (SUM 3C) = SUM 1B + SUM 2B + SUM 3A
FROM 30+ SEC. TO 40 SET. (SUM 3D) = SUM 1B + SUM 2B + SUM 3B

KVA

584. 58
0.9
ar.21
0.00
%R. 14
111.38
1.20
0.48

DIESEL. GEN, DIESEL GEN.
KW LOADING KVAR LOADING
M.IONL2 M1 M. 2
26,13 526.13  254.81 25681
0.5 0: 07 073
7.3 793 %46 3.1
0.00 000 0.00 0,00
B1.09  8L09 4377 477
10L36 10L.36 4618 4615
0.75 - 0.73 . 0.%  0.%
0.2¢ 026 - 0.8 0,42
789.51 789.51 383.07 383.07
789.27 789.27 36265  382.ES
4320.00 4956.91 2038.73 2080.86
491976 495467 2058.31 2080.44

bDwa. NO.
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sHEET or SHEETS
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CALCULATION NO. REV
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LOAD DATA (FCR CALCULATICN ofF mq«sﬁcm:& LOSSES)

LOAD GROUP 4 (40 SECONDS AFTER SISLOP) LORD REGUIREMENTS

LOAD DESCRIPTION RV

AUXILIARY FEEDWATER PUMP MOTOR 6105 0. 44
SUM A = TOTAL LORD (NITH MOV)

SUM 4B = TOTAL LOAD (WITHOUT MOV)

OPER. LOAD TOTAL (GROUPS | THRU 4):

LOAD GROUP 3 (50 SECONDS AFTER SISLOP) LOAD REGUIREMENTS

LOAD DESCRIPTION Kv

MOTOR OPERATED VALVE MOV-1202 0. 44

SUM A = TOTAL LDAD (WITH MOV)
SUM 5B = TOTAL LOAD (WITHOUT MOV)

OPER. LOAD TOTAL (GROUPS | THRU 5):

5CX OD 397-8 mERV 14/54 (cw)

INPUT

KW

" 168,45

INRUT

KW

IIQ

P.F.

0.9

P.F.

0.69

L KVA

187.17

FROM 40+SEC. TO 50 SEC. (SUM 4C) = SUM 1B + SUM 2B + SUM 3B + SUM 4B

KvA

2505

DIESEL GEN, DIESEL GEN.

KW LOADING KVAR LOADING

NO. L ND.2 NO. ! MNDL 2

168. 45 0.00 81,38 0 i

16845 000 BLEE 0.0

3088.21 4934.67 2139.90 2080, 44

DIESEL GEN, DIESEL GEN.

KN LDADING KVAR LOADING

NI NO.2 ML L NG 2

L& 0.00 143 0.00

1.4 0.00 1.49 0.00

FRCM 50+ SEC. 7O 60 SEC. (SUM SC) = GUM {B + SUM 2B + SUM 3B + SUM 4B + UM SA  S5089.63 4954.67 2141.38 2080.4
FROM 60+ SEC. TO 10 MIN. (SUM 5D) = SUM 1B + SUM 2B + GUM 3B + SUM 4B + SUM SB  5088.21 4954.67 2133.90 208044

owe. no.



e or A MATIONG i al1fes

4.0. NO DATI

ENGINEERING DEPARTMENT

CALCULATION SHEET
EMERGEN CY DIEGEL GENERATOR LOADING sxsic

ALCULATION NO.

SHERT

5!!0» S1-35

DC-1809

CHK. B8Y m—‘

SHEETS

REVISION 2

DATE 4/7/32

LCAD DATA (FCR CALCULATION CF ‘I‘FLANSFCRMEK LOBSES

LORD GROUP 6 (10 MINUTES AFTER SISLOP) LOAD REGUIREMENTS

INPUT
LOAD DESCRIPTION Y KN P.F. KVA
WASTE SUMP PUMP MOTOR 673A/G73B 0.4 142  0.69 205

SUM 6A = TOTAL LOAD (NITH MOV)
SUM 6B = TOTAL LOARD (WITHOUT MOV)

OPER. LOAD TOTAL (EROUPS 1 THRU 6):
FROM 10 NIN. 10 25 MIN. (SUN GD) = SUM SD + UM 6B

LOAD GROUP 7 (25 MINUTES AFTER SISLOP) LORD REGUIREMENTS

INPUT
LDAD DESCRIPTION KV KW PF. KvA
RECIRCULATING PUMP MOTOR G45R/GASB 0.4 48,08 0.8 55.70
MOTOR OPERATED VALVE MOV-BEER/MOV-856B 0.4 014 0.5  0.27
YOTOR OPERATED VALVE MOV-19/MOV-18 0.4  0.40 0.0  0.80
MOTOR OPERATED VALVE MOV-356/MOV-357 - © 0.44 052  0.60  0.87
MOTOR CPERATED VALVE MOV-358 0.44 0.2  0.60  0.87
MCTOR OPERATED VALVE WOV-883 0.44 0.2 0,60 0.87
SUM 7A = TOTAL LOAD (WITH MOV)
SUM 7B = TOTAL LOAD (WITHOUT MOV
OPER. LOAD TOTAL (GROUPS | THRU 7):
FROM 25+ MIN. TO 25+ MIN. & 10 SEC. (SUM 7C) = SUM 6D + SM 7R
FROM 25+ MIN. & 10°SEC. TO 30 MIN. (SUM 7D) = SUM 6D + SUM 7B
% 1 1
TOTAL D.G. NO. { KW =JKH + KVAR .=/5131.7o‘+ 2169.91 5577, 144
TOTAL D.6. NO. 2 KA =/5004. 6% euo.t.s" 5430. 9%0
480V OPER. LOAD TOTAL = TOTAL D.6. OPER. LOAD - SUM 4160V LDAD
FOR D.6. NO. 1 1010, 43
FOR 0.6, NO. 2

864, 23

SCK OD 397-8 mEV 14/04 (cw)

DIESEL GEN. DIESEL GEN.
KW LOADING KVAR LGADING
M.t ML 2 MDY ML E
L& L4 L8 L4
L& L& L 143
S089.63 49%.09 2141.38 208:.43
DIESEL GEN. DIESEL GEN.
" KW LOADING KVAR LOADING
N. ! N2 NI AN 2
48.08 48,08 28,53  28.57
0.14 - 0.1  0.26  0.2¢
0.40  0.40  0.69  0.53
0.52 0.5  0.69  0.55
0.00 0.5  0.00 0.59
0,00 0.5  0.00  0.63
§3.13 50,17 30.15  3i.53
48,08 48,08 28.33  28.53
5138.76 5006.26 2171.53 2113.47
S137.70 5004.16 2169.91 2110.48
%5.% 792.40 404,47 345.01
[owa, no.




SHEET (-] SHEETS

ENGINEERING DEPARTMENT cl-11 ' 4[-26

CALCULATION SHEET |
e EMERGENCY DIEGEL GENERATOR LOADING::: DS~ 1809 2

ALCULATION NO, REVISION

J4.0. NO MADE BY

A.MATIONG ™A, G\ 7t . lyyy7s

Ratings (fram Statioﬁ Equipment Data Marual Sectionm 339
1230 KVA, 4160V-480V, 3¢, 14.2 KW total losses
v

KVA = 864.25 kilovalt-amps

KW = 14.2 x 864.35 / 1350 = 3.82 kilawatts

—
I

119.95 x 4160 / 480 = 1039, 56 amps

A
L]

0. Q00366 / 1000 x S1 = O.00002 ohms
2

KW = 3 x (1039.56) x 0.00002 / 1000 = 0.061 kilowatts

Component Cooling Water Eume=

I = 73.36 / (1.732 x Q.44 x O.91) = 114, 44 amps

0. 00903 / 1000 x147 = 0.00133 chms

o
i

r

KW = 3 x (114.44) x 0.00133 / 1000 = 0.0S2 Kilowatts

I =81.09 / (1.732 x 0.48 x 0.88) = 110.84 amps
R = 0.0255 / 1000 x 261 = 0.00666 ahms

KW = 3 x (110.84) x 0.00866 / 1000 = 0,245 kilowatts.

I

101.36 / (1.732 x 0.44 x 0.31) 146. 16 amps

R

Q.00474 /7 1000 x 121 = 0. 00087 ochms

=

KW = 3 x (146.16) x 0.00057 / 1000 = 0.037 kilowatts

~

5CE oD 397-m REV 10/04 (cw)



N

SHEET o SHEETS

ENGINEERING DEPARTMENT - 5-18  4-26

\ CALCULATION SHEET
' SUBJECT: EMERGENGY D'EGEL GWATOR LOAOING:--M DC‘ '809 z

ALCULATION NO, REYV

wocw A-MATIONGE, G . e /iy

J.0. NO

Recirculating Pump:

[ = 48.08 / (1.732 x 0.44 x 0.86) = 73.36 amps

R = 0.00774 / 1000 x S1 = 0.00033 ohms

KW = 3 x (73.36) x 0.00039 / 1000 = 0.006 kilowatts
TOTALS:
Train B: KW losses = {1.736 kilowatts #

z 2 :
Train B: KVA - =[925.94  + 404.47 = 1010.43 KVA . .
load '
. A Transformer losses = 14.2 x 1010.43 /7 1250

11.48 kilowatts
For simplicity of calculation, it is assumed
that Train A cable losses are not significantly

different from that of Train B. Therefore:

KW losses = 13, 40 kilowatts =

* conservatively rounded off to 14 KW (D.G. No. 1) and
12 KW (D.B. No. 2) to allew For losses of cther
miscellareous smaller loads.

®

"~ [owa. no.

SCE oD 397-n REV 10/0a (éw)



- T : sHEET ° sSHEETS

ENGINEERING DEPARTMENT : Slolﬁ - 5126

' | | CALCULATION SHEET = .
| wnner EMERGENCY DIEGEL GENERATOR LOADING :::';1::.,.,25? "1809 ... 2
‘ . A. MAﬂONG M\DA.YI e ‘n ’% CHK. 8Y e _é‘[/"? }7d

OATE

J.0. NO MADE BY

TABLE 6. 1.A

LOAD GROUP 1 (10 SECONDS AFTER SISLOP) LOAD REQUIREMENTS

R A T E D REQUIRED DIESEL G&EN.

BRAKE  INPUT . KW LOADING

LOAD DESCRIPTION _ . KV P.F. KVA KN WP EFF. HP KW N0 1 NG, 2
COMMUNICATION POWER DISTRIBUTION PANEL 0.44 0,86  3.00 2% 2% 2% .
BATTERY CHARGER SET A/B ' 0.44 100 130,00 130.00 130.00 13000 -

HHANUAL TRANSFER SN, #7 0.48  0.85 226 0,00 12,24 |
+BATTERY ROOM SPACE HEATERS 0.48 ° 1.00 4.50 ' 450  C0.00 450
UL AIR COMP. & TRASH SYSTEM 0.46  0.86 25.00 0.830 1875 16,46  16.45 . 0,00 °
- 4TURB~GEN TURNING GEAR MOTOR X30 0.46  0.83 40.00 0800  30.00 27.98 0.0 27.% :
HJPS FOR MOV-850C 0.48  0.75 0.750 6.2 0.00 6.5
MOTOR OPERATED VALVE MOV-850A 0.44 0,62 L0 070 075 0.75 T 0.0 075 :
MOTCR OPERATED VALVE MOV-850B 0.46 0.8 O LB0O 0670 .20 .34 L3 0.00 |
REHEATER STEAM DUMP VALVES: _ .
-25 THRU MOV-34 (1.6 HP EACH - LUMPED) 0.46 0.8 16.00 0.670 " 12.00 - 13.35 13.36  0.00
AUXILIARY LOADS: - - o ' ' ;
DBY LUBE OIL AP MOTOR GE9/670 (Note 1) . 0.46 0.8 100.00  0.850 75.00 65.82 . 0.00 0.0
INSTRUMENT AIR COMPRESSOR MOTOR KSA/KGA 0.46  0.69 00 0.7 1.5 L& née 1.4
*INSTRUMENT AIR COMPRESSOR MOTOR KSB/KSB 0.46 0,69 200 0.7% 1.0 142 L4 142
JACKET WATER RAD. FAN MOTOR A-13A/A-14R 0.46 0,84 30.00 0.8% 2250 18.86 18.85  18.86
JACKET WATER RAD. FAN MOTOR A-13B/A-14B 0.46  0.84 30.00 0.8%0 2250 - 18.86 18.86  18.85
JACKET WATER RAD. FAN MOTOR A-13C/A-14C 0.46  0.84 30.00 0.890 2.5 18,86 18.86  18.86
JACKET WATER RAD. FAN MOTOR A-13D/A-14D 0.46  0.84 30.00 0.890 22.50 18,86 18.86  18.86
FUEL DIL TRANSFER PUMP MOTOR 574A/5748 0.46  0.69 200 0790 L0 L& L4 14
#UEL OIL TRANSFER PUMP MOTOR 6754/675B 0.46  0.69 200 0.7% 1.50 1.4 .82 (.4
EMERSENCY VENT FAN MOTOR EF-1A/EF-29 0.46-  0.86 , &5.00 0.850 18.75  16.46 16,46  16.4G
EMERGENCY VENT FAN MOTDR EF-1B/EF-2B 0.46  0.86 25.00 0,850 18.75 16.46 16.46  16.46
EMERGENCY VENT FAN MOTOR EF-1C/EF-2C 0.46  0.86 - 25.00  0.850 1875 16,46 16.46  16.45
EMERGENCY VENT FAN MOTOR EF-1D/EF-2D 0.46  0.84 30.00 0.8%0 22.50 18.86 18.86  13.36
BATTERY CHARGER SET C/D 0.46 1,00 44.00 44,00 44,00
#UEL OIL WASTE PUMP MOTOR - 0.4 0.82 L0 070 07 075 0TS 073
PERIMETER LIGHTING PANEL @ MCC 1B 0.48  1.00 . , 16,90 16,90  0.00
PERIMETER LIGHTING PANEL @ MCC 28 0.48 100 ' ’ 1730 0.0 17.30
STARTING AIR COMP, MOTOR K3A/K4A 0.46  0.83 - 40,00 0.800 30.00 27.98 27.98 27.98
STARTING AIR COMP. MOTOR K2B/K4B 0.46  0.83 40.00 0.800 30.00 27.98 27,9 27.98
*AFTER CODLER FAN MOTOR E-18A/E-194 0.46°  0.80 0.7 0,710 0.5 059 0.5 .59
#AFTER COOLER FAN MOTOR E-18B/E-198 - - 0.46 0,60 075 0710 0.5 059 0P 0.5
*STARTING AIR DRYER X3A/X&A 0,21 1.00 0.15 0.15 - 015  0.15
*STARTING AIR DRYER Y3B/X4B : .21 100 . Q.15 0.15 015  0.15

OF THE MITOR - DRIVEN PUMP |
= TOTAL LORD (WITH MOV) §32.14 453,10

SUM 1B = TOTAL LOAD (NITHOUT mMOV) : ) ' 417.45 432,35

AETE |, OpzeaTion o EHAPT- DRIVEN IS CREDITED To
‘ oN oF THE VEN pump

# DENOTES LOAD NOT INCLUDED IN PREVICUS REVISIONS OF THE CALCULATION,

.lcx OO 397-8 mevV 10/e4 (cw)



ENGINEERING DEPARTMENT

CALCULATION SHEET

. susJECT: EMERGENCY D.“EL GM“ATOR ‘aﬂmﬂannmn
J.0. NO i MADE 8Y A. MAT'ONG

M‘zm Glps

ALCULATION NO.

sSHEET

Sl

DC-i1809

or

SHEKTS

S[-3%

REVISION z

CHK. I.V. m DATIH,7/8$

TRBLE 6. 1.B

LCAD GROUP 2 (11 SECONDS AFTER SISLOP) LOAD REWIREMENTS

LORD DESCRIPTION

SRFETY INJECTION PUMP MOTOR GS0B/GS0A
FEEDWATER PUMP MOTOR G3B/G3A
FEEDWATER PUNP L.0. PUMP MOTOR B3BLO/G3ALD
FEEDWATER PP L.0. COOLING FAN MOTOR A17B/A17
EMERGENCY SIREN MOTOR
#THUNDERBOLT EVRCUATION SYSTEM
MOTOR OPERATED VALVE LCV-1100B
MOTOR OPERATED VALVE LCV-1100C
OR OPERATED VALVE LCV-1100D
‘R OPERATED VALVE MOV-20
R OPERATED VALVE WOV-21
MOTOR OPERATED VALVE MOV-22
MOTOR OPERATED VALVE MOV-850C
#I0TOR OPERATED VALVE MOV-1204

SUM 2R = TOTAL LORD (WITH MOV)
SUM 2B = TOTAL LOAD (WITHOUT MQV)

OPER. LOAD TOTAL (GROUPS | THRU 2):

DIESEL GEN.

FROM 11+ SEC. TO 21 SEL. (”28)851!190”29

* DENOTES LDAD NOT INCLUDED IN PREVIOUS REVISIONS OF THE CALCLLATION

SCR OD 397-8 REv 10/44 (cw)

4149.06

ot

R A T E D REQUIRED
BRAKE  INWUT KW LORDING
WoORE KRR W W R W W ML N
416 0.82 70000 0.95% 660.00 S516.10 51610 Si6.1d
LIE 0.9 (300,00 0985 4100.00 3169,53 316353 3169.53
0.4 0,66 0.85 0.7 019 0.9 019 0.19°
04 0.8 .00 0.780 075 072 - 072 0%
0.4 0.87 10.00 0.860 7.5 650 ' 65 6.5
046 0.85 20.00 20,00 20,00
0.4 0.60 0.66 0710 0.5 0.8 0% -0.00
04 0.60 0.6 0.710 0.5 0.5 0.3 0.5
0.4 0.60 0.66 0.710 0.0 0.5 0.0 052
0.4 0.69 200 0.7 L0 142 L& 0.0
04 0.69 200 0.7% L5 L& 0.00 142 -
0.4  0.69 200 0.7% 130 142 0.0 L.42 .
0.4 0.8 LEO  0.670 L2 L3 000 1.3
04 0.69 200 0.7% LS L2 Le 0
TME.R 37182
306 13,06
ML

owa. NO.



SHEET

or

SHEETS

SCR OD 197-9 ngv |;/u {cw)

ENGINEERING DEPARTMENT AU 518
CALCULATION SHEET |
| ‘ SUBJECT: m“GEN CY D'EGEL GMTOR ‘OAD'NG""COU"LATIOEOC '809 rREV 2
J.0. NO MADE 8Y A. MA‘"ONG DATI ”l% 4cm(. sy ert o,,,j/?/a’y
TABLE 6. 1.C
LOAD GROUP 3 (21 SECONDS AFTER SISLOP) LOAD REQUIREMENTS
R A T E D REQUIRED  DIFSEL GeN.
} BRAKE ~ INAUT KW LOADING
LDAD DESCRIPTION KV - A.F. KvA KN W EFF. Hp KW ML N2
CHARGING PUMP MOTOR G8B/GAA 416 0.9 600,00 0,950 670.00 526.13 526.13 S06.13
1CHARGING PUMP L.0. FAN MOTOR G8EF/GAAF 0.64 0,60 0.75 0710 0% 0.5 - 0.8 0.3
COMPONENT COOLING PUMP MOTOR 615A/615B 0.4 0.9 125,00 0,940 100,00 73.36 79.3 79.36
COMPONENT COOLINS PUMP MOTOR GISC (Note 1) 0.4 0,91 125.00  0.%40 10000  0.00  0.00  0.00
SALTWATER COOLING AUMP MOTOR G13A/G13B 0.48  0.88 100.00  0.920 100.00 81,09 81.09  81.09
UELING WATER PUMP MOTOR G27R/G27B 0.4 0.9 150.00 0.920 125.00 101.36 101.36 101.36
RAZINE ADD PUMP MOTOR G200A/G200B 0.4% 0,62 .00 0750 075 075 075 0TS
UTOR OPERATED VALVE MOV-T20B/7208 0.4 0,50 0,30 0,700  0.23 0.6 0.2 0.2
SUN 3A = TOTAL LORD (NITH MOV) 789.51 769.51
~ SUM 3B = TOTAL LOAD (WITHOUT MOV) 789.27 789.27
OPER. LOAD TOTAL (GROUPS 1 THRU 3): -
FROM 21+ SEC. TO 30 SEC. (SUM 3C) = SUM 1B + SUM 28 + SUM 3R 4920.00 4954.31
FROM 30+ SEC. TO 40 SEC. (SUM 3D) =.5UM 1B + 5UM 2B + SUN 3B §919.76 4954.67
* DENOTES LOAD NOT INCLUDED IN PREVICS REVISIONS OF THE CALCLLATION _
Note:
1. Rdainistratively locked-out.
[cwa. wo.



. sSHEET SHEETS
ENGINEERING DEPARTMENT 5)- ,2« 5[ ’16
CALCULATION SHEET
DC-|
‘ weseer EMERGENCY DIEGEL GENERATOR LOADINGozsien,  OC 809 .2
g it'. 1 1. lorsm
4.0. MO MADE BY A. “AT'ONG DATE G/’ ,gg CHK. BY Ent. OATK 6/
TABLE &. 1.D
LOAD GROUP 4 (40 SECONDS AFTER SISLOP) LOAD REQUIREMENTS
R A T E D REQUIRED  DIESEL GaN.
BRAKE  INRUT KW LOADING
LOAD DESCRIPTION - KV A.F. KVA KN KR EFF. HP KW N0t ONDL 2
#AUXILIARY FEEDWATER AUMP MOTOR 6105 0.4 0,9 250,00 0,930 210.00 168.45 168.45  0.40
SUM 4A = TOTAL LOAD (KITH MOV)
SUM 4B = TOTAL LORD (WITHOUT MOV) 168.45  0.09
OPER. LOAD TOTAL (GROUPS 1 THRU 4): ,
FROM 404SEC. TD 50 SEC. (SUM 4C) = SUM 1B + SUM 2B + SUM 2B + SUM 4B 5088.21 4954.67
.TES LOAD NOT INCLUDED IN PREVIDUS REVISIONS OF THE CALCULATION
TRBLE 6. 1.E
LOAD GROUP 5 (S0 SECONDS AFTER SISLOP) LOAD REQUIREMENTS
R A T 3 D REGUIRED  DIESEL 6N
BRAKE  INPUT KW LORDING
LOAD DESCRIPTION . KW P.F. KvA KW W EFF. Hp KW MO L ML 2
sMOTOR OPERATED VALVE MOV-1202 0.4  0.69 2.00 079  L.50 1.4 1.4 .00
SUM SA-= TOTAL LOAD (NITH MOV) .42 0,00
SUM SB = TOTAL LOAD (WITHOUT MOV)
LOAD TOTAL (GROUPS | THRU S5): - ' :
FROM 50+ SEC. TO 60 SEC. (SUM 5C) = SUM 1B + SUM 2B + SUM 3B + SUM 4B + SUN 58 . 5089.63 4354.67

FROM 60+ SEC. 70 10 MIN. (SUM SD) = SUM 1B + 5UM 2B + SUN 3B + SUM 4B + SUM 5B

. 5CX OD 397-8 REV 14/¢q (cw)

3088.21 4954.67




ENGINEERING DEPARTMENT | 51-30 5118

CALCULATION SHEET

wexT SHEETS

[ $311 1.} Dc ® .809

‘ SUBJECT: E“EKGEN CY D'“‘LGWTOR LOAmNG:ALCULA'I’IOH No. REYV 2
J.0. NO . MADE BY A hd MA“ONGO’J';AT' 0/'1/“ CHK. BY m’ DATE L//7/28
TABLE 6.1.F

LAD GRCUP 6 (10 MINUTES AFTER SISLOP) LOAD REGUIREMENTS

R A T E

D REGUIRED DIESEL GeN.

LOAD DESCRIPTION KV B.F. KvA Ko
WASTE SUMP PUMP MOTOR 673R/E738 _ 0.44  0.69

SUN 6A = TOTAL LOAD (WITH MOV)
SUM 68 = TOTAL LOAD (WITHOUT MOV)

R. LOAD TOTAL (GROUPS 1 THRU 6): »
~ FROM 10 MIN. TO 25 MIN. (SI.HGD)=SUH$+SUHGB

*DENOTES LOAD NOT INCLUDED IN PREVIOUS REVISIGNS OF THE CALCULATION

SCKE OD 397-8 ARV 14/04 {ew)

BRAKE  INPUT KW LOADING

HP EFF. HP Ke Nt MO G

200 07% 150 1.4 L& 143

l.42 1.4

J089.63 4356. 0%

[ owa. NO.



ENGINEERING DEPARTMENT | 3'-24» 'el_ig‘"rs
: | CALCULATION SHEET
@ |- EMERGENCY DIEGEL GeneRATOR LoADING 0071809 | 2
2.9 ”; MADE BY A. MA“ONGMJ}:ATtQ (Hm _CHK.BY et oATE _é//7/73
TABLE 6. 1.6

—————— ——

LOIQD GROUP 7 (25 MINUTES AFTER SISLOP) LOAD REGUIREMENTS

R A T E D REQUIRED DIESEL &EN.

BRAKE  INPUT KW LORDING

LOAD DESCRIPTION K AF KWA KN HP  EFF, HP KW MO 1 MO
RECIRCLLATING PUMP MOTOR G45A/64%B (Note 1) 0.4 0,86 7500 0,300 58,00 48.08 48,08 48,08 _
MOTOR OPERATED VALVE MOV-B66R/MOV-B668 0.4+ 0.5 0.17  0.700  0.13  0.14 0.16° 0,14

MOTOR OPERATED VALVE MOV-19/MOV-18 0.44  0.50 0.50 0,700 038 0,40 10.40 0,40
OTOR OPERATED VALVE MOV-3S6/MV-357 . 0.4 0.60 0.66 0.710 0.5 0.8 ;0.5 0.5

MOTOR OPERATED VALVE MOV-358 0.64  0.60 0.66 0710 050 - 0.82 30,00 - 0.5 -
MOTOR OPERATED VALVE MOV-883 0.4 0.60 ~0.66 0710 0.3 0.2 000 - 0.3
& = TOTAL LOAD (WITH MOV) _ ‘ 49.13  50.17
= TOTRL LOAD (NITHOUT MOV) ‘ 48,08 48,08

OPER. LOAD TOTAL (GROUPS 1 THRU 7):

FROM 25+ MIN. 7O 25+ MIN. & 10 SEC. (SUM TC) = SM 6D + SN 7R 138,76 S5006.25
FROM 25+ MIN. & 10 SEC. 7O 30 MIN. (SUM 7D) = SUM 6D + SUM 7B S137.70  5004. 16

2 8
PERK LOAD = SUM 7D + SUM I R LOSSES (WITHOUT MOV)@ , 5151.70 301€.16

*DENOTES LOAD NOT INCLUDED IN PREVIOUS REVISIONS OF THE CALCULATION
#SEE DETRILED CALCULATION FOR LDSSES IN PRECEDING PAGES

Note:

. Recirculating pusp data obtained from SONES | Equipeent Data Manual
‘Section 3, pages 3-4 and 3-5. '

owa. NO.

SCK OD 397-8 WEV 10/0s (cw)



SCK 0D 197-8 MRV 14/8 {cw)

sHEET or SHEETS
ENGINEERING DEPARTMENT 51-25 5; Y4
CALCULATION SHEET
' DC-i
‘ SUSJECT: E‘G‘N CY D'EGEL G“EKATOR;\OAD'NG °‘"c.u"LAﬂ°l no. 809 ARV 2
» 4.0. NO MADE 8Y A. MA‘I’IONGW DATE [” gg CHK. BY m"‘ DATI/L//7/JX
TABLE 6. 1. H
LCAD GROUP B (30 MINUTES AFTER SISLOP) LOAD REQUIREMENTS
R A T E D REQUIRED  DIESEL GeN.
BRAKE  INPUT KN LOADING
LOAD DESCRIPTION - KV AF KvA Kn W EFF. Ha Kd N0 1 NO. 2
CHARBING PUMP G8B/GEA ADD'L LORD (Note 1) 416 600.00 0.950 8400 65.% 65.%  65.%
SUM 8A = TOTAL LOAD (WITH MOV)
SUM 8B = TOTAL LOAD (WITHOUT MOV) 65.%  65.%
annmu.(snmnsxmms): o
BEYOND 30 WINUTES (SUM BC) = SUM 7D + SUN 8B - SUM #89 1433.19 1299.65
##% LOADS ASSMED TO HAVE SINCE BEEN TERMINATED (SEE PARRGRAPH 2.3 FOR DESCRIPTION OF THESE LOADS)
Note:
1. Additional power (65.% KW) is required by the charging pump
to increase the flow rate during recxrculatxon.
[ DwWa. NO,
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ENCLOSURE 2

ilure
l [
na ySlS ENGINEERING AND SCIENTIFIC SERVICES
bt . 2225 EAST BAYSHORE ROAD, P.O. BOX 51470
ASSOC]ateS PALO ALTO. CALIFORNIA 94303 (415) 856-9400 TELEX 704216
®

FaAA-PA-R-88-06-06
June 15, 1988
Mr. David Pilmer

Southern California Edison Company
P.0. Box 800 '

Rosemead, California 91770 RECEIVED
RE: Analysis of Piston Skirt Integrity JUN
pelaval Diesel Engines ’ 171388
San Onofre Nuclear Generating Station, Unit 1 D. F. PILMEF

FaAA Project No.: PA12842

Dear Mr. Pilmer:

integrity of the modified AF piston skirts in service at San Onofre in the
pelaval diesel engines. As you are aware, Failure Analysis Associates®
performed an analysis of the modified AF piston skirts intended for use at the
Shoreham Nuclear Power Station. These engines were rated at a BMEP of 225
psig at 100% load, and our results concerning the integrity of the modified AF
piston skirts was that "cracks will initiate and may propagate in the AF.
However, any cracks in the AF are predicted to arrest at depths less than 0.5
inch" (pg. iii of FaAA-84-5-18). These results are in accordance with the
field observations of the modified AF Shoreham pistons. These pistons were
suitable for their intended purpose at. Shoreham in that they did not impair

the operability of the engines.

‘ This letter is in response to your letter of June 13, 1988 concerning the

Subsequent to the analysis of the Shoreham pistons, I aiso performed a
corresponding analysis of the San Onofre pistons taking into consideration the
reduced BMEP rating of 154 psig (from the factory test log). This reduction
in the BMEP provides a reduction of the peak firing pressure. The peak firing
pressure is the major contributor to stress in the piston skirt and is also
available from the factory test logs of the engines. The results of my
analysis on the San Onofre engines were, to my knowledge, never transmitted in.
writing to either Southern California Edison or the TDI Owner's Group. The
results of my analysis were that cracks are likely to initiate in the piston
skirt, and, under worst case conditions, the cracks could grow but would
arrest at a depth of less than 0.45 inch. This is somewhat less than the
predicted arrested crack depth of the Shoreham piston skirts.

. : In your letter of June 13, you requested an analysis of the piston skirt

integrity at 135 psig * 5%. Since the 135 psig + 5% (= 142) BMEP is close to
the value of 154 that 1 previously analyzed, the conclusion concerning the
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piston skirt integrity at 142 would be virtually the same as that at 154.
Consequently, the conclusions for the Shoreham (at 225 BMEP) and San Onofre
engines (at 142 BMEP) are nearly the same, with the arrested crack depth for
San Onofre being more favorable, ' '

The above analysis, and conclusions drawn therefrom, consider the final
state of the cracks in the piston skirts after a very large number of stress
~cycles. If fewer cycles were placed on the piston skirts, then the depth of
cracks present would be less than the final arrested depths mentioned above.
The depth of such cracks after a limited number of stress cycles following
crack initiation could be calculated by fracture mechanics procedures. The
reduced size of cracks resulting from fewer cycles of operation would provide
even more favorable crack depths. .

Sincerely,
Dl 0. Munne.
David 0. Harris

- Managing Engineer
Fracture Mechanics

cc: J.M. Thomas/FaAA, PA

Failure

Assochtes



