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' PREl.1HINARY EVA1, VAT!0!i 0F $0!!CS DL.ACKOUT SCISARIO
5

*
'!. Purpose / Scope

.i'

A. Verify that ..oring a Blackout Scenario the duty aycles for the Unit 2 t.,

and Unit 3 Class 1E *A*, *S", 'C' and *D* batteries are at least
t four (4) hours. Because of sta11arity botveen units, only Unit 2

has been evaluated,,, ,

'' 5. Because the Unit 1 Emergoney Safo shutdovn Die sel Cer.o rator is h
'

ia available within the present Unit 1 Class 1E battery duty cycles,
Unit 1 blackout battery evaluations are not required,

13

e4 C. Identify the heat due to DC powered electrical equip =ent losses in *

each unit by area, except for those loads added by DCP's during the,,
Cycle $ outage,

se ,

11. Blackout Scenario },,

t
is A review of the one line drawings (30101,30107,M 3/,30109 and 32109) i

indicates that Main Control Room HVAC can be maintained by operatir.g a Kirk f,,

Key $ witch and associated circuit breakers to change the povar supply for ,
88 the Auxiliary Building Emergency Chiller from the blacked out unic to the f
3, operatins unit. t

:

A review by SCE has estabitsbed that the following equipment is either not [
88*

as operated or can be Js. energized by operator action: t

t
8'

DC Current Blackout operating h*

it 81,, . Imad Deserf etion Chennel ( Ane s F Time Perici [

"
1 HS$$ Protection operator action prior

at Cabinet A 33.1 to 30 minutes will open !

,, (4 breakers per B 40,3 the associated DC supply !
channel) C 40,7 breakers ;

D 33,8 |
8'

so I
2 Shutdom Cooling i'' System Isolation C 60,00 Valve operation not

[: Valves D 60,00 required
,

{ss

f
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'@ CALCULATION SHEET

50HC5 263 18740 298
PA0 JECT __ JOB NO. - CALC. NO. - E4C.017

SUBJECT 125 Vol.T BAMEAY_ D. C. $YSTEM SIZING SHE ET NO. T110
atv o n_i_c is a v o n oart "curexam ~"oArc --

'

~

_n a v omioiuntoa o*TE cutexce catc ~

h =WWW Sb!N hdb/ hh b _ _

/\ /\ 's
i

DC 81sekoit 0;eratis.;
8 L tend Deserfetien Channel Current Tir's Pe ried

_

3

3A Reduction in
# Vital Aus A Note IB 1.28 Reduction applies to
, Inverter Current B Note 15 2.04 the entire d sty syclo

Due to Averaging C Note 1A 6.96
' The Duty Cycle D Note 1A 6.10
t Voltago

'
33 Reducticn in R. duction applies to

e Shutdovn Cooling C Note 1A .69 the entire duty cycle
System Isolaston D Note 1A .70,,

Valve I nve r'.e r
8' Current Due to

Averaging The,,

Daty Cycle Voltage
es

4 Diesel Cenerator Reduction applies tou
Control Panel A 12.60 duty cycle after (1)

" Tuel Pri=ing B 12.(0 one minute
is Pump

''
5 Mesel Cenerator Load addleton to

se Starting at End A (75.60) account per starting
of Blackout B (75.60) of the dieselg

Generator and closing
so the diesel generator

breaker during3,

blackout recovery
: (i.e. last minute of

gi the blackout duty
cycle).

,,

as Notes: 1 The initial battery open circuit voltage was determined from the
Average capacity of Mean. Size Cells curvo in calculation E4C.017.

,,
This va'.uc and the end of duty cycle voltage are then averaged. The

4: resultant averge voltage is used to determine an average inverter
current,,,

as A. For the 'A' battery
se '

Vn,- (107.8 * 105.4)/2 - 106.6
,,

38
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__ ,

,
e

S. Tor the "B* batterya

8 V,,, - (109.0 + 105.4)/2 - 107. 2
4 .

C. Tor the 'C' battery

e V,,, - (121. 0 + 10 5.4)/2 - 113. 2
' D. For the 'D* battery

V,,, - (121. 3 + 105.4)/2 - 113.4,

to. The above lead reductions vere applied to the present duty cycles
contained in calculation E4C.017 Rev 9 (issued for review) to obtain,,

the Load Profile Tables Cell sizing sheets and 1. cad Profile Curves
it shovn in Figures 1 to 4 and Tables 1 to 7.

"
III. DC tiectrical Equipment Heat loads During the Blackout

n
,

is The 125VDC. 250VDC and 120V AC Inverter one Line D143 rams vere reviewed
against general plant layout drawings and the Circuit er.d Racevay schedule" to establish heat loads by area. Since the DC or inverter loads are purely

,

o resistive their load values were directly converted to heat. The lead '

values vere obtai..ed f rom the appropriate ba ttery sizing calculations." Vhere the battery calculation used a c>easured current for a distribution
n panel, the heat for each panel load was distributed in proportion to its

circuit breshe rating,,, ,

si The resultant heet loads were entered into a 14tus table so that total
heat loads by room could be determined. These heat loads are shovn in,,

Table 8 for Unit 1 and Tablo 9 for Unic 2.
23

,, I V,. Conclusion

'' By implementing the load reductions discussed in Section II above, blackout
as duty cycles for Bacteries 'A', 'B", 'C', and 'D' were extended beyond the

,

nintuu: 4 hours as calculated in Tables 4 through 7 and summarized below: :
47

as Battery Plackout duty evele

''
A 261 min or 4.4 hrs.

i 30
! B 271 nin or 4.5 hrs.3,

38 C 751 min cg 12.5 hrs.
. :)
| D 860 min or 14.3 hrs.
! 34
I
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'
All DC povered electrical equipmJnt heat losses were sun.: arized by area

8 and are shown in Tables 8 and 9 for Unic 1 enil Units 2 & 3 respectively. t

3

v. References
a

S1. Calculation E4C 017 Rav 9 -(+ sewed-for rrek4
41|%

i

2. Unic 2 and 3 FSAR Chapter 0
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* GNM. CS unA Z |by gh CALCULATION SHEET !
$W N N0'P ROJE CT . JO B NO. CAL C. NO. UC.0D ;

$U8 JECT U$ Vol.T BATiERY D. C. SYSTEM $1:lNC
SHE & T NO.

Fi t y o n$o sA af ort CIIv r ~ CHtcArn pais n./ tr ticiN a to n patt | ~c w t e n t n '~ ~o7tW"7
4kg 4dde h/ f#[U fh_

u sa -- - .

I
*

n ot.istental 9

3

0.C. testert
4 |

t
0 0.1 1.03 1.10 78.40 13.12 0.C4 N.lt 1.00 33.19 til.61

'

'
O.1 0.4 1.00 1.10 ?8.40 28.11 0.00 79.19 1 00 33.59 193.41

p 0.6't.0 1.04 l.10 15.40 18.12 0.C0 M.lt $.50 33.59 130.41
1.0 1.1 1.b3 1.50 ft.c3 11.12 0.C0 79.19 5.03 10.59 306,11

8 1.1+1.5 1.C3 1.10 ft.03 II.11 0.00 79.19 l.00 30.59 106,gt
1.4 G.5 1.C0 1.50 #8.03 28.1! 0.00 M.it 5.00 30.19 145.31,

3.5 $.0 1.C) 1.10 33.C3 !$.12 0.33 M.St 1.tro 33.$ 9 163.1)
is 3.9 9.1 1.00 1.50 31.03 !$.11 0. t '? M.lt 5.C0 33.59 tts.It i

5.t+8.1 1.03 1.10 33.03 28.12 0.t) * * 19 1.C0 30.59 148.21'' 4.1 10.0 1.03 1.10 33.t3 28.11 0.c4 M.it 1.C3 30.17 168,3t
,g 10.0+10.1 31.C3 1.50 ft.c3 !$ 12 0.M M.it 5.03 13.19 173,31

10.1 11.0 1.03 1.30 II.C3 18.11 0.03 PF.lt 1.00 30.19 163.tt
83 15.0 11.1 4.00 1.10 23.00 !$ 12 0.C0 M.lt S.C3 30.59 1 8.21

15.1*20.0 l.C3 1.30 28.00 18.12 0.00 M.lt 5.00 30.19 141.21g
20.0 23.l 4.03 1.10 28,00 ff.it 0.C0 M.lt $.00 30.19 tas.I'

is 20.1'il.0 1.00 1.$0 18.00 1A.11 C.00 M.it 5.03 33.lt 143.1
fl.0 25.1 6.C3 1.50 18.00 28.11 0.00 M.it $.03 30.19 148.)1'' ,

25.t*)3.0 1.03 1.10 !$.0ft 28.11 0.C4 M.lt 1.03 10.59 163.11
p 33.0 23.1 4.00 1.50 23.00 28.12 0.C4 ?t.lt 5.C0 30.19 144.11

33.1 35.0 1.C3 1.10 28.03 24.12 0.C3 M.lt 1.00 30.59 143.11
't 35.0 31.1 4.00 1.50 74.03 28.12 0.03 N . l't l.03 30.19 148.11

31.1 34.0 1.C3 1.30 28.00 28.12 c.C3 M.lt 5.00 30.59 141.11g
36.0 ep.0 1.00 1.$6 28.00 18.12 0.c0 ?"9.19 5.00 30.59 143.16

39

at . g4|,yg,g,,g 43 g,gg,py ,ggg,, ,,g,ggggg,g
it

" The 4.16 kV Initchgese 6td 480V switchesse turrent has t.een rodilled to show that the flesel 9merster e

43 daes tot start h the first mirute.16e broener estlees in the first tm snorts of the first alrvte
'

34 are the sarne es Cettvletten (4C.01F. At ten seconds, the elesel generster to ie r doe s ,not sles e ned
the tags m l007 tectne the tent f rwus teses, hten the elesel generator sis': does Newt eller

88 4 hwes. the breaker settens are telmillated 10 setores (rite testart. this has to ret ef fHt m the
sueleus first altwte Leed.g

87
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SUBJECT m WT m W fi- t M ulf1 511tfl0 $Ht tt t40. _Tll $
- c aE* **g'any o nic is a t o st oatt C H f. c M a n c Al s nty o n s citi a t o n' pAtt C H t t a t si

h ?>t%) M749 /d~A.fs _ dy).f). /\ fi|
-/\ /\ t._. - -

' * Af f eretsf f
a

3 inie 2

18 tilV tt te64 Profile Af ter litt0A
Distritmet te lettshtaars 7?l3

( A 6ere t 8 tattert 18033
4

i

# kill Au. te*ixet lead'
fare 4.14 tv lli (60d lif of esel te. 8 ster feb, teatter Irlp vital avt &&f4titnal AfW tetri. 10 tat

,

(lessM el W.4 IAM f.",4 llM JG003 IL ?l 26 365 (tf 6tt 102 tus for vies. uvatte t astwlog

i lit crat 4 t t C# 8 5 (Atl. ##NL 2L 421 tab. ?L.31 levrte 1001 twtwee Otts & av47tl s a%st t e n.s

le

0 0.1 4.t3 F.40 f t.8 0 71.12 3.83 119.10 1.03 248.t!
gi

0.1 0.4 11.t 3 31.50 78 M 23.11 3.10 119.1f1 1.00 197.33

il 0.6.t.0 81.t4 81.10 16.40 18.12 3.80 119 10 1.00 314.34

1.0+1.1 41.M 81.30 ft.C3 28.11 1.43 119.10 5.03 4:4.93
83 1.1+1.6 11.00 11.13 91.03 28.12 3.63 119 $0 5.00 269.92

1.4 341 11.00 11.50 19. 0 43.12 3.10 119.10 1.03 194,13
,,

3.5 5.0 11.03 11.$0 15.40 Is.it 3.40 119.$0 1.00 194.32

as 5.0 1,1 11.00 11 $3 15.40 18.12 3,40 119.30 5.00 1:.t.33
1.1 6.1 161.t4 1.10 11,80 18.12 3.M 119.$ 0 $.C0 334.32

'' 6.1*10.0 11.t4 1.50 11,40 23.12 3.20 189.30 1.00 194.32

10 10.1 1.03 1.$0 11.40 18.11 3.40 119.10 5.03 176.32
,,

10.1 11.0 1.00 1.50 tl.st 18.11 3.t3 119.50 1.00 174.32

e 11.0 15.1 1.C0 1.50 11.40 !!.12 3.M 119.50 5.00 174.32

11.1+20.0 1.00 1.50 15.40 28.12 3.60 119.50 5.03 174.32

to 20.0 20.1 1.to 1.50 13.40 28.17 3.63 119.$0 1.03 174.32 >

20.l*tl.0 1.00 1.10 15.40 18.12 3.60 119.50 1.00 174.32
I*

tl.0 fl.1 t.00 1.50 11.40 28.12 3.80 119.10 1.00 174.11

ll.1 33.0 1.'33 1.$0 11.40 18.12 3.M 119.10 1.00 174.31
3,

30.C 33.1 1.00 1.50 11.40 14.11 3.80 119.10 1.03 174 32

at 30.1 35.0 1.00 1.50 - 15.40 is.12 3.M 119.10 S.00 tFt.32
35.0 31.1 1.00 1.$0 13.49 18.12 3.40 119.10 1.00 176.31

83 35 A 34.0 1.00 1.50 15.40 #8.12 3.60 119.10 1.00 174.11

34.0 84.0 1.00 1.10 15.40 24.12 3.64 tit.lJ 1.00 14.67 174.32
g,

loin.3: rain 1.th3 1.$0 15.40 78.17 0.00 119.50 1.00 34.67 170.51

at
Cont t revs 1.00 1.50 15.40 18.11 0.00 79.20 5.00 34.67 150.!!

!
to gw
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SUONCT AvotT BATTE.RY D. . C. SYSTEM $17.D;C - SHEETido. Tid '
CHECMYa cAtc- m s v ' o nic[ti A ro n DAvt CHECncn unt ,Cnr E fem ~oAft-ngv

NWY .kff6l Y//N$
_ * '

/\, I---~ A !

41 tat utul 9 ['
,

a
;'

t
t

8 0.5. testart
e I

0 0.1 1.43 1.t a 18.40 28.12 0.C0 M.20 5.00 14.67 193.22 j
0.t.0.6 1.00 1.50 18.40 20.12 0.00 79.20 $.00 34.67 tv3.22 }

* 0.61.0- 1.00 1.50 15.40 28.12 6.00 M.20 1.00 34.61 130.22 y

1.01.1- 1.C0 1.50 ft.00 78.12 C.c4 M.20 5.01 24.67 201.42 e

1.1.t.4 1.to 1.30 91.03 28,12 0.00 M.20 $.f4 34.67 205.t2 fI

1.4 3.5 1.CC 1.50 29.00 24.12 0.00 79.20 5.00 34.47 tt2.t2 |
,

3.J 5.0 - 1.u3 1.50 33.00 28,12 0.60 M.40 ' 5.C4 M.4T 147.42 !
,-

s 1.0*$.1- 1.C0 1.30 33.00 23,12 0.tc M.20 5.00 M.67 147.62''
,
'

J.1 4. t ' t.0G 1.50 33.00 26.12 0.C0 M.20 $.to 34.6 7 147.u
f8'' . 4.1 10.0 - 1.00 1,50 33.C0 28.12 0.00 M.20 3.00 34,67 147.t2

,, ' 31.00 1.50 28.00 28.12 0.00 M.20 f.C0 34.47 172.12 ,10 10.1
10.1 11.0 - t .C'3 1.50 28.C4 26.i2 0.00 N.20 5,0(1 -36.67 162.62 i

3 15.C.l5.1 4.C0 1.30 28.00 28.12 0.C0 79.20 5.00 34.67 147.82 i

88 20.0 20.1 -4.00 ~
1.50 28.00 23.12 0.00 M.20 5.00 34.67 142,t2 '!15.1 10.0 1.00
1.10 28.C4 28.12 0.C4 N.20 S.C0 34.4? 147.62 I

7 20.1.15.0 .l.C4 1.50 78.00 28.12 C.C0 M.20 1.00 34.67 112.52 i
''' 23.0 !!.1 6.00 1.50 28.c4 23.12 0.60 79.20 5.00 34.47 147.42

is 25.1 30.0 ~ l.c4 ' .5 0 21.00 28.12 0.C0 M.M 1.C0 34,67 142.t2
1' 30.0 30.1 6.00 1.59 to.CC 28.12 0.FJ 79.W 5.00 36.47 14?.L2

ss 30.1 31.0 t .CC . b 23.C4 24.12 0.C0 M.2U $.S0 34.67 142.7.2 1

35.0 35.1 6.00 1 40 #4 e3 28.12 0 c0 - M.20 5.00 34.47 147.f.2 ;
'I 3$.t.34.0 t.C4 ..iG rs.00 28.12 0.00 79.20 S.00 H.67 142.82

-,!34.G40 0 1.00 1.10 28.00 28,12 0.60 79.20 S.03 34.67 162.12
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' 1 Mirute toad in Osttery siting cattutstien
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" the 4.16 kV switchseer med 160V sultchgest everent has t4en treified ta show that the dieset generator
'

,j; 3,
#es ret start in the first etsute. The breaker ottime in the flett tm serends of the first strwt. -;

i '

| 23 are the smas et Catsutstion (&C 0tT. At ten sectruss, the diesel fe".erster breiter ooes twt 4tose arvt
the it, ads on BC.A tecem the contfreus toeds. iAen the dieset gemrator start ooes occur ef ter

-
II % hosr*, the twester actleria are retnittsted 10 seconds lete restart. This has to twt ef fect en the

ass Urst al.ute lead, i
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CALCULATION SHEET
OW 20 4 0M*

PA0 JECT .tOB NO. C A L C. NO. .
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125 VOLT BATTERY D. C. SYSTEM SIZINGSUBJECT . SHE ET NO.
ncy ouiciNaron oatr' -~cMccxca cave se r v o nIcin a t o n oatt cwrewen can N
C' .[Scd G.I 8|9 E9 bYh hh|

. ..- _-_
t

*
3 AttaC O =f 9

3

4
16ble 3

1

18 121V CC Load Profile f or Bleekowi
,

y ' M (AHP3) Disti f tulles 5.Itc>tzart| 203 Olstritution tvitthtcard 234
Che w t C iettery 28007 Cheval 0 8sttery 60t0

t

'

fire (siNt es t flee (elrutes)
to 01 1 30 Coastsat 01 1 30 C estant

I l
'' teatter trip Cirewit | 3.H 0.C0 0 ='O | 3.M 0.00 0.C4

trester C4Mre s 24'33 | |12
1 1

13 6111 Aelllary teley | 0.20 0.2; 0.20 | 0.20 0.20 L.J3
C atirw .* 2t' ?) | |,,

! I
is Centrats of tw blee of | 2.C0 2.C0 2.00 [

e

Iwrtim Criven Alv { |''
I !

A M tioNL to wn | 5.00 5.00 | 5.00 $.C0 5.00gy
for fwtwre D;7s

| |
tt

| |
lurblae Stop Velve for | 14.17 14.97 * |
Afw tw pleg av.6714 *

| |
r

zo | I
Vital 84 inverter | 93.T6 f3.58 12.M | 54.M M.14 46.3&

I'
| I

: UC lastation | 9.31 9.31 f.11 1 9.30 9.33 9.31
vene in.orier | |

28
I I

, | |
*

10f at (estisfirg rudra lead) | 114.29 110.C9 49.37 | 94.64 94.67 60.25
85 1 1

tet. e s 4:a t o+4 | 16.57 '6.57 1 0.00,,
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Q CALCULATION SHEET'

10NCS JOI NO. 1sn o.298 CALC. ido, tec.017PROJ8CT

$UEJECT .__ MS VOLT RATTERY D. c. SYSTEM $121NC SHE ET NO. _ T122
_

mEv o n t olH At o ft Daft CMtcMtp OATg nKV cneClHATOR DATC C M C C M t rl DATE g

h 44iVr6%) Mike (2Jild Ph//1 h ?*
b

t ..

2 AllACamfkt 9

3

8 Table 4
'

ill*WC 8411tti ll2ING CALCutaticut 8411887 8007
6

towest tapHted tiestrolyte ts pt minleus Cell Yeltages Cell af s Colt typet Poe, platestt

t 60 * f 1.45 WC Ez!:t C4 15 7
.

4

tegatred $ntim $lte
' Change in Dura t t e fles to Ird C?pelty et (3)/(6) e Positive Flates

teef toed of Pericd of testion I m!n tete
'' Period (Amores) (A v res) (m iraa t e s) (alrist e s ) Arps/ Pes, Pt Pos. Ystwo bes. Vatwe

-l
(1) (2) (3) (t) (5) (6) (73

it
intim 1. first Period only . Id A2 is greater thes A1. so to section 2

13 1 Al e A1 0 e at e i e M1 e
443.1 41.3.1 1 1 Itl.to 4.60

Id Sett|M 11 Ietet 4.60

''' lettim 2 . First Ivo Perleds Osty . If A3 is treater 946 A2, so to settim 3
it I Al e At.Oe Mt a 1 e M1.r2 a

&&3.1 413.1 1 30.00 ti.00 3 . 73
.,, 2 Al e At . At e n2 e i e >2 a

163.7 319,4 29 29.C0 85.00 3.76
1e Ser,lm 24 $ * tetsi 1.75 3.76

88 total 1.99

38 teetlen 3 . First three Pericos bity . If At la greater thm A3 se to lectim 4
1 A1 e At . O e at e i e Mt.m2.m3 e

#'
143.1 40.1 1 260.00 33.00 14. 4

2 A2 e A2 . A t . . m2 e r e m2.m3 e::
163.7 319.4 29 259.00 33.00 9.68

33 3 A3 e A3 A2 e m3 i e m3 -

130.4 33.1 230 230.00 35.00 0.95
24 sectim 3 s * 1 stat 14. 4 10.62

3'
. Tetel 4.02

. SNtim 4 . First f our Periods only . If A5 is greater then A4. so to settim 5
29

1 At . . At . 0 = mi e T * M1.m2.al m4-e
' 27 &L3.1 47.3.1 1 261.00 33.00 14.64

2 A2 = A2 . A1 e at a 7 a m2.m3.mt e
. 's a 1&3.7 319.4 20 240.00 33.00 9.68

3 A3 e . A3 . A2 4 - m3 i e m3.n4 e
a' 130.6 . 33.1 230 231.00 33.00 0.95.

4 A4 e gs . A3 e at i e M4
3' 206.2 73.6 1 1.00 1C5.00 0.72

settle 48 $ * Tetet 14.64 9.903g

32 I83*I 4.I4

33

34

33

Si

taoisese i e.a s
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p' '.g'bJ 5,C.'50HCS 2&3 JOB NO. 18740 298 CALC. NO. E4C 017
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SUBJECT' 125 VOLT RATTERY D. C. SYSTEM SIZING $H E ET NO. __T12 3

RCv CRICIN ATOR | OATE CHECNER DATE ,R E ' ~ O RIGIN A T O R
~

'

DATE C H E C K E ft

A n e=ttlL.J Mp4s AJ,El t/n}M b Q|
/\ /\ _ 1_

. ..
3 AflACMMiti 9

3

avukra teed Cnly (If mee$ed) (MtWrlh8 SIler I|f 8134 SM.)
d

4 Me A4 + 0 * Me T e Mt s
30.6 30.6 1.00 1.00 105.00 0.29,

...................................................................................................................
g Mas. Sec t. A s%n lect. * Urserrested

$lte llat * Slas+

? A.74 0.29 5.C3 (Pas. Plates)

8 Ale
UrWorrHted Carrett( m I gep. r g t ye, gegd,q

' li8e I fatter I faster e site
5.C3 1,1) . 1.11 6.97 (sos. #Letes)go

A*4ll*DLe teeted Avellable 3 usegint
( 8ise site ) / sige x 1:3 % * Capacityo

42 I 4.tI ? 0.37-
.

43

' 14 clars snt { m glge nog es$eq, get getr4{ dent with first M!riste ras.
- |

15

le

17

18

19
+

30

Il
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33

34

Il

34

37
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Il

30

at

.

33
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34

33

36 ,

kau.svg e a p.es

A.

e- v- - a w w wg , w 9 -ca-yts =p + +74- s? m yr 7--=9 0F



, _ - - , , - - - - - - - - , - - - - - - , - - - - - - - - - - - - - - - , - - - , -

* ,

:.

,

$ N & L O S U /2 A 2 ?A 6 e /1-
CALCULATION SHEET

SONCS 263 JCB NO. 1R7t.0 298 CM.C. NO, EI.C.017M0 JECT -
,

SUtJECT 125 VOLT BATTERY 0. C. SYSTEM SIZINC SHEET NO. 7124
!

MCv o miclH A T o st DAfr CHECwan DATE ' rt t v ' calclN ATOR DATC~~ CHECdER - b A T s- g

b /W4L-t 9/nk: SS W!'llI h thA A W :_

t **
;

3 AttAc utui 9 ?

3 N

* tette 5
8

125MC LA11ttf stilts CALCmallCNs SAttitY 80M ,

'S
testst isN cted llectrolyte t o : Minism Celt vettage Cett af 1 Call type Pos. Pletes:t *

7 60 * F 1.&4 V7C IIt!! C4 1$ 7 +

!
s' i

t equir ed S ec t ion 8 t t e
8 Cha. age in Ovra t im flee to trd Capacity at (31/(4) e festtlve Plates

tsu . t eM of Period of testica 1 Min tale
'' Perled ( As pre s ) {A geres) (mirwtes) talrules) A ms/Pos. P1 Pes. Yetwo Leg. Yatw r

-- i t
(1) (2) (3) (4) ($) (6) (7) ,

i: !
tectica 1 * First Peded Cnty . If At is greater than A1. go to sectim 2 ;

43 1 Al e' A1 * 0 * M1 e i e M1 =
409.9 &M.9 1 l 111.00 3.49

84 Section 1: 1stal 3.49

'I
sectie 2 * first fwa Pericos only * If O is greater than 42, se te sectlen 3

1 At e A1 O e at e - 1 e M1.m2 eg,

409.9 409.9 1 30.00 8F.00 4.71 y

it 2 A2 e A2 At e M2 e i e M2 e
170.5 +239.4 29 -29.0C 4.3.00 2.72 i

te section 2 s a tet t 4.71 2,72
;

88 Totat ' 1.99 i
,

to sectica 3'* First three Periods Cnty . If At is steater skm A3, se de sectlen 4
~

,

.1 Al e A1 * O e M1 * I e Pl*M4*O cI' .

409.9 409.9 1 270.00 .3.00 12.42
:: 2 A2 e A2 e Al e A2 e i e m2 4 e

170.5 2.39.4 29 249.00 33.C4 7.26 ,

23 3 A3 e A3 * A2 = 4 i e M3 :
130.2 *t0.3 240 240.00 35.00 *1.15 !

'2e sectim 3: 54.tetst 12.42 4.41 ;

!- .

Total 4.02
II

section 4 * First Four 9erlees only = If A3 !s greater than A4. go to seulen 5, *,,

' 1 Al e A1 * 0 e Mt 1 1 e mien 2 *3.>4 e 8

Sy 109.9 409.9 1 271.00 33.00 12.42 +

2- A2 e At a Al e at e T = x2*n3*mA e .

- to 170.5 2.39.4 29 - 270.00 13.00 '7.24 i
l.

3 A3 e A3 . A2 e m3 -t e x3.y.4 e ,

28 130.2 40.3 240 241.00 31.00 +1.15 !

!I 4 A4 e A4 . A3 e k4 1 e E4
*

3'
205.8 73.6 1 1.00 111.00 0.64

3, Settlen 4: SA. fetal 12.42 *?.73
r

3 total 4.70 !
f
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CALCULATION SHEET f. b .. , . . o y
' g-[CT _ shwht 1A1
*

;
-

JOB NO. 18740 298 CA LC. NO. E4C.017
. .; s , ,

;

T SUBJECT 1' WT " "Y h 'i' SY' ITEM SIZINC $HEET NO. T,lM
ohsc8HATom DAff C H E C '< t n oAft arv o n i c t w r. T o m oATE c M t e n t ri ~~ ME'~msv

/d\ M&L4 0|t>fM OdrN ||nlli A ;

|T||
|A A

,_ -

'

I _ . _

's

3 t

AlfAciuntui 9

[I3
,

t eru$ce ( s.ad tmt y ( i f twe eded) ( oc c.ur ir*3 a f t e r f i r s t 34 s et . ),

t At e A4 + . Mt e ieue
u.7 u.7 i... i.e. iii. .. r,

...................................................................................n ;.
................................

5 Mas. Sect. IL%33 feet, e Urcor r ec t ed
,

?Slas +

$ts.e
e line

F 4,73 .31 3.Ct (Pes. Plates) i
4 Agt *

vrcerr ec t ed Correttim Imretwre keesed
'| '3ite I faster I fetter a lite$.C\ 1.2$ 1.11 6.M (Pes. Pistes),,

'

in Avalltble- beeded Avaltable z karsin! Site tite 3 / $13e 1 103 x e
' .

Capacity = ila 7 6.9) 7 0.72
13 i

,

' saV:ra sectlen slie ret W. het cofra:Ident with firs t mire.te ras.14
,

f45

14 i
'

$7

1a ;
-

,

is

to i
*
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t

33 L
*
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24
, ,
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( CALCULATION SHEET.
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~ .

pfgjgg7 50NC$ 2&3 JO8 HO. 18740 2'/S C Al.C. NO. E f. C . 017
,

1

. SUBJECT - 125 VOLT MATTEstY'D. C. SYSTD4 S121HC SHEET NO. _ T12G !
'

- ._. m ~ __-.
C M C C M E 84 OAfg gagv omic NATOR DAfr' '''C H E C K E R DATE . REV ORICIN ATOM OATC

A xm:nua um 42 J /No A d' !
b. \ fs
*

3 ..

4 Af!ACEMINI 9

3

4

5 i

i.ui- 6 - -g

, 125 v0C IAtttti 8!!!hG Cate'AAttens sattgaf 3009 [
?

.
. ;

towes't (spected (l*4trolyte f"p Wintnen Cell Volleget Celt kfg Cell 1r74: Pos. Plotst ,
s . 60 ' 7 l.54 V7C III;I CUl? 8 f

10'
*

-r
gg 8e9Jired lectico site . i

(Anage in owc a t iec, IIM 10 (fd Caktity 43 (3)/(4) e Fes(gtve plates
7

.is tems toad -of Petted of sectim f Min ante
PerIDI . ( ATT>e r e t) (4?$We tt ) (MINtes) (8 Lint e s ) 4#@$/E48. PL PC1. Y5tW .bes. V81ue |

13 . . *

(1) (2) (3) (4) (5) (4) (7) .
'"

. Isettim 1 * first Period only * If A2 is sreste* then A1, sa to section 2 ." i Ai e Ai.Os ni e t o .i e ;
114.3 114.~4 1 1 112.00 l.C2g, ,.

Sectico 1: Total 1.C2
FI? -

Settlen 2 * Fltst Two Perlecs Crity * If A3 is srester them A2, so to testica 3 [
:: 1 Al e At . O e al e f e M1 p2 e

114.3 114.3 1.00 31.00 24.00 1.30
' 19 2 . A2 e A2 Al e M2 e f a M2 e . ,

110.1 4.2 30.00 30.00 24.00
.0.05 tI _.to g ,g g |,,g g g g @ fetal 1.30 0.05

| #
I ''

Total 1.25 +

21 r--tection 3 a first three Periods only * If A4 is greater than A3. se to Section 4 i
. 23 1- A1 = At . O e M1 e T e M1+M2*M3 e *
!- .114.3 114.3 1 T51.00 13.00 4.?9 |

24 2 A2 e A2 1.. e h2 e i e M2 m3 e I

110.1 4.2 30 730.00 13.00 0.32 .i33 3 A3 e A3 a A.2 e A3 i e n,3 :
49.4 a40.7 T20 720.00 -14.00 *2.91 |gg

Sectlen 3: $ @ fetat 8.19 3.13 ;
I27

tetet 5.54 7

:* .|
,

1, i
.. i

t
*

. II

35
_

i
3) [

t
34 i
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14
!.

. u .eesee o.e i|.
.

,. . . . , . . , . - - - , , , . - - - - - . . . - ~ ~ - . , - . , - , , - +,



..

W;

pway, ..
'~~ es. I

Exctos use 2 fyse ir
'hj7 < CALCULATION SHEET

;pngg soxcs n+ .,0 un. . imo m cuc. uo. m.onx.n. c .
. .!'($UBJECT ' ' W YO N F M 8Y D. C. SYSTT.M sf21NC.

SHEET NO. T127__

mgy onlGIN ATOM .. DATE _CHECMtm | OATE ACV ORIGif4 ATOR CATC CMECMER' OATC
''

t'

/o\ x, men us, BA &In /\ y!
-

A
~

A 'd- .

1 ..

*3 A11ACKMiht 9

3

Avu$ea toed Cnty (if het"Jed) (ocswring af ter first 34. set ). . o. u.0 n. .. .
, _

17.0 17.0 1.00 1.03 ~ 112.00 0.11
...................................................................................................................

s ra.a. Sett. to issa s n t. * Uncorruted
8tte * 31 e . Site

7 $.56 0,11 - f.71 (Pes. Plates)
e

. Age
umstrM ted Cart w tfon f eccg r a tur e k e,4H

' -time - I factor X isster . $1 e
5.71 1.25 1.11 1.13 (Pos. Plates),,

: Avaltable lie eded Available * Martin
1 Site lite 3 / Stat I 100 % * Capetity

.t3 -8
. "

7.93 8 0.92

43

~ * 8 Nkza settleo slae ret Hues, ust coincident vitti first miru.te ras. f14
i

18 [
t

to [
' '

11
e

et )
+.

It

- 20 <
,-

3
*34

at S
:

23 !
,

t
24
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|: Il !
l
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l 27 !
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|
|- as

l. I3g

l.
30 ,

'

s

:
32 I

i
33

34 j
?

35 .

!
34 | t

t
'

L...
kao. sees i 3,e s ;.

.

!

. _ . . . . - . - . - - _ . _ _ - . . . _ . . . . . . . _ . _ . . . - . - . - . - . _ . - _ . . . - . . . . _ - _ . _ _ _ _ . - - . . . - . _ . _ . - - . - *



.

...

' ~

. S N c40$ uttG- '2. A4 GE R
CALCULATION SHEET'
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$UBJECT 1 H V01T MATTERY D c SYSTEM Sitil!C $HE ET NO. _ T12 8 j
_ .

atv onio N Af on DAfr cHtckte OATC Inty omiclN ATOR Daft j CHECMER Daft g .

A '7 M A J RWM hk . fb|/l b $$$ |
/\ A t i

**i
,i

3 AttACnMth-f 9 f
.

$*

!.
. 1.sie r ,

3 til*W: B&T!tti tillb3 CALC (F. Atlatt 3Altit? 1010 _j
!',

'4
.

Mints'un Celt Vet teges (ell higg (gl{ typog peg, p|gtegg .jtowest Impected (legtrolyte t y pt
. i

--8 M+f- 1.2,4 VPC (s[$$ CW.17 g. !

iio

i.

.gy 8eostred lettleo lite -;ChaNe in .Curstle6 Ilse to trW Capaalty at (3)/t6) e Posittse Plates
+

lt te+4 temd of Period of sectisn i nin tete (
-Perl44 (Asperes) (Apperes) (Mirutes) (alrutes) Arp:/Pos. pl Pos. Ystwo neg. Value ;

' 13
(1) (21- (3) (') (5) (43 (?) i

14 ;

ledtite 1 * First Period Only * If Al le greater them Al. go te lestloo 2 *

II
1 &i e -l.1 * 0 e M1 e i e at e )

fl.6 - 98.6 1 1 112.00 0.4.3 j. , ,
8ettlao 18 letst 0.&5 -

'It
fettien 2 = first two Periods ety * If A3 le greater t?an AI. So to lettloo 3 *

tt 1 Al e A) * A e M1 e i e pleal ,
.

'

~93.4 98.6 1.00 30.GC f.1.00 1.12 |Is 2 A2 e 'A2 * At e al e T e M2 e , t
$4.7 *&.0 27.00 29.C41 90.00 +0.C4 -30

tettloo it 1 * letal- 1.11 *0.04 [
,

8' tj |ici.i i .e.s
, it '

Settien 3 * first three perleds only If At la treeter thm A3. to to Section & ;
t

33 1 11 e . At * 0 e ht e f e nhui m3 e-

,

[i. - 98.6 . 90.6 1 340.00 - 11.00 8.97 i
| to 2 A2 e A2 A1 = M2 e i e M2*n3 e ;

94.7 +4.0 29 359.00 11.50 +0.3$Is r
3 g, - g,g, g g , ,3 1

ta 30.9 +33.8 130- _830.00 11.$0 +2.f4
'

j 5ettle 3 t e letel 8.97 +3.28
at

total S.64
te ,

t
- 3, i

;
38

| !
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I
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,

t
! -3s t

:
r

tae.nese i t.a s

i
In . - , . .. - . . , . . , , - . ._. -. . . - . , . , ,



_ _ - _ _ _ _ _ _ - _ _ _ - ~ - -

I..

;

|

4

.

. *s >.; ,;v. e

. g $,$N . ' , [N( / 0,$ ()/2,E 2 fg g /7
*

['h. - CALCULATION SHEE T
FROJECT SONGS 263 gos no, 18MO.298 CALC. NO. ,_ E&c.017-.

$UBJECT 125 VOLT PATTERE D. c. SYSTE.4 SIZINC l

'

SHEET NO Tl19 Inrv o.UQlNATom DAtt' CHkCMtp OAft Rtv c itic lS A T C n Daft CHECMER JAfg gh ZWN N|l0 .W YO
/\ A

- VI.

2
AlfACRMINT 9'

).3
,

d tandes toed kly (if reeded) (eccurirg af ter first 34 sec.) I

1 AA e At . O e nt e i e h4 e
0.0 0.0 1.00 1.003

...................................................................112.00 0.00
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, g, ...................................................................... ..........................................
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