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2. Letter from A.P. Grande to A.l. Sistcs, Subject: Staticn
Blackout Scenaric. Electrical Heat Loads. SONGS 1,2 & 3 dated

4/10/89

3. E-mail from T.Rames to Ilya Shlafman, subject : Station

Blackout- Lihgting Load for DAC Rooms Units 2/3.
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2.0 Results/Conclusion

The results of these analyses are summarized in Table 1 below:

Table 1

Room Ambient Temperature After Station Blackout

Coping durations of 1 and 4 hours

S Rogf Name ; ToTp;f-i lhr
Faget e o e i
2. Distribution Rm. } 95 :

53. Computer Rm, { 72 !

§4. AFW Pump Rm { 104 :

'S. Control Rm. Cab. Area i 75 ; 111
ge. Contrel Room Area ! 78 ! 114

4 hrs

118.5

163.9

107.4

Graphs on pages 5 thru 10 show the air temperature
time for the above subject rooms.

The results of this analyses have
Specificatons or Surveilance Procedures.
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TEMPERATURE ( P)

TEMP. RESPONSE DURING UNIT 23 BLACKOUT
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3. Assumptions:
The following assumptions were made in the calculations:

.1 All plant eguipments are in their normal operating
conditions prior to station blackout.

«2 Charges for bztteries a.Je not operating. Batteries are
supplying powver to users.

.3 Heat transfevr is due to convection and conduction through
the walls and ceiling in one direction,.

.4 Alr temperature in surrounding rooms is not changed.

.5 For this analysis Distribution Room #31.b and Switchgear
Room #302A were analyzed as the rooms with highest heat lcad
(ref. Attachment 2).

.6 Due to the fact that no personnel expectsd In areas cof
concern but Contrel Room and emergency lighting load 1is
relatively insignificant ir these arcas of concern(see Att.)),
it was assumed that heat lovads from personnel and emergency
lights are negligible for all r-oms except Control Room Area.

| .7 The emergency chillers are aligned to the Unit experiencing
| blackout and it will take 1 hour for the cperator action to
| switch emergency cnillers ESF buses frowu cone Unit to the other
| by using avajilable Kirk-Key interlocks and realign CCW valves
| from the train A chillers to the train B chillers or visa
| versa. Therefore the Control Room and Control Roeom Cabinet
| Area wi'l only Prave a cone hour Staticn Blackout ceoping
| duration.

| .8 The Station Blackout will only occur at cne U. it with the
| other Unit having at least one Diesel Generator available and
| running.

.9 The only walls, ceiling and room air are considered as a
heat sink in heat transfer analyses.

.10 Rear sides of the Control Room control panels are facing
Control Room Cabinet Area. Therefore for Control Room Cabinet
Area heat transfer analysis it was conservatively assumed that
50% of the heat losses from Control Room panels are dissipated
to Certirol Room Cabinet Area.

SCE Q0 "97-8 REV 0784 (CW)
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3. Assumptions (cont'd)
«11 For Control Room Area heat transfer analysis it was

conservatively assumed that 100% of the heat loss from control
panels is dissipated to Control Room Area.

SCE Q0 397-8 REV '0/B4 (CW)
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4.0 Methodology

The finite difference method was developed for transient -
heat transfer analyses and used to evaluate the ambient roon
temperature and wall temperature within concrete slab.
Cenvection, conduction and heat storage in the concrete slab
were considered in the analyses.

As result of drawings review (ref.10) and walkdowns, the
walls, ceiling, floor, cabinets, cable trays, ductwork and
hangers support were identified as the heat sinks. However per
NUMARC 87-00 (ref.i4) recommendations the only walls and
reiling are cvonsider.d in heat transfer analyses.

The heat transfer equations were entered into LOTUS 1-2+3
program to perform temperature response analyses for vaJ. us
rooms during station blacksout.

The output results from LOTUS program were verified by
performing sample calculaticns for each analyzed room and
compare results between manual calculation and computer
output.

The LOTUS "Printgraph" program was used to develop graphs-
"Temperature Response During Station Blackout" for rooms
listed under Table 1 Section 2.

SCE 00 3978 REV 10/86 ()
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7.0 Nomenclature

« area through which heat flows
= volume

« length along a heat flow path

A

v

L

K -~ thermal conductivity
h - surface conductance

Q - rate of heat generated/transferred
v = heat transfer coefficient

R = thermal resistance

3 = interior node number

F, « Fourier number

Bio = Biot number

Tyir = Alr temperature

T ~ surrounding surface temperature

i - time
sd = time gradient

g - specific heat at constant pressure
m -~ mass

it - temperat ire difference

'} - length increment

’ - density

v H=222-018_wv._ )

oare: $722°20

square feet

cubic feet

feet
Btu/hr-ft-deq F
Btu/hr-fti-degF
Btu/hr or Kw
Btu/hr-ftiedeyf

dec F/Btu-hr-ftf

deg F
deg F

minute
minute

Btu/lb mass-deg F
lb

deg F

144

1b/ cubic ft

Dwg drawing
UFSAR Updated Final Safety Analysis Report
UFHA Updated Fire Hazards Analysis

SCE 00 3978 REV 10/% (OW)
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c.Transient heat flowvw through the partition.

To define the temperature T, at different times after SBO event,
the finite diffevence method
The concrete slab is divided into equal finite slices of thickness

was applied(ref.ll,

4x apart and separated by "nodes”.

3

e

Analyzing the first Node,

T.tt
.

the adjacent half slice gives:

PA (Toie, 101

|
|
|
|
|
|
|

B

(A‘x) ('.ngc’ .m) (TO 8.4 = T‘"J'l)/z‘i

For approximation, the temperature at Node 0.5 is replaced by
that a3t the surface:;

Tor ©®

Tea *

201/ 2 000eCp come 8 XN [Ty oy

~™
4o.1%1

k/‘x('r..p; - T],;-])]* TO.L‘X

SCE G 3970 R0/ 10/84 (OW)

section 5.8.1).,

.

AX/;w I aX/?
X

- ‘r.,‘.;) - M(T.',., - TL..,)/M‘ -

= To.i01)

-

0 to 1 and considering a heat balance,
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Designating the dimensionless modulus:

Bio = hax/k; F, = asi/ax?* where a = k/,c and:
2hai/scex = 2BioF,;  2aik/scex® = 2P,

To ® 2F,(BiOT,, ;s * T, ..)) + (1 = 2BieF, = 2F,) (T, ,.1)
(Equation No. 3)

To retain stability of the solution to the above egquation, it is
required that [1 - 2BioF, - 2F,) be greater than or eqgual to zero.

1 = 2BieoF, -~ 2F, 2 0

F, (1 + Bio) 5 1/2

1
F. $ (Equaticn 4)

2(1 + Bio)

d. Interior Nodes:

=1 ) il

Energy Equation, assuming onn dimensional heat transfer:
1/a x dT/dT = &* T/4%°
a'T/dx? | & [(dT/dx ,,, = AT/dx ,.,)/sx (ref.1l pg.l4d)
aT/dx ;o ™ (T4, = T,)/a%x ¢ AT/dx ., % (T, = T,.,)/sX

Substituting:

d't/ax? , = (T, = 2T, + T,.,)/sx' , then the energy
equation
becomes:

SCE D 397-9 REV 10/84 (CW)
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(3/@)(Tyy = Ty /04 ® (Tioy i * Tiiey = 2T, )/ 0%}
Therefore:
Tiu ® @l (00 * Tipin ® 20500 ) * T4
Ty ® Fo(Tongen * Ty i) * (1 = 2F)T, 4
let F, = 1 = 2F,, Then
Tys ® FolTior, 00 * Tyogiar) ¢ Pl(Ty50) (Equation §)
Equations 1 2, 3 and § were entered into the LOTUS program and the
results are tabulated in the computer printouts.
Gensral Thermil Properties:
8 concrete
Cp eonc. ™ 0.21 Btu/lb F (ref.é)
Peone ®143.58 1b\ft’ (ref.é)
Kiowe ®1.04 Btu/hr ft F (ref.?)

® air
Cp aie® 0.24 Btu/lb F (ref.7)
bes® 0.07 1b\ft' (ref.7)
h,,*1.47 Btu/hr ft* F (ref.?7)

SCE 0D 397-8 REV 10/84 (Ov)
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sample Calculation
From Equations 1 and 2, at { = 1 minute
Toir,ien = Fy/Fp  * Toir,i00 where: (ref. Eq. 1 pg.17)
Fy = Qal = 7232/60 = 120.%3 Btu/min, and
F; ® 04ieVairCpair ® (0.07) (44218) (0.24) = 406.9% Btu/deg F
Tair,ior ® 120.53/406.9 + 95 = 5., ‘eg F
At i = 2 minutes:
Teir,iop ® [Py = Fy(Toirinr = T))/Fp + Tyie, 01y (ref, Eq. 2 pg.17)
where: Fy = nh,, Asl = 1.47 x 4222 x 1/60 = 102,43 Btu/deqg F
Teir o2 ® [120.53 = 103.43(95.3 = 95))/406.9+95.3 =95,52 deg F
By, =hax/k= 1.47x 0.0833/1.04= 0,117 say 0.12
F, =ket/pcex® = (1.04 x 1,60)/143.58 x 0.21 x 0.0833° =
= 00,0828

Stability criter.on requires that the coefficient fcr T, ., in
egquation 3 be creater than or equal to zero

1-2B4F, = 2F, 2 0 or (ref. pg. 19)
Fo (1+ By) S 1/2 or F, § 1/2 (1/1 + 0.12) s 0.45

or ast/ex’ § 0.45 ; a = k/pc

ot £ 045 X axz/a or ot € 0.45x0.0833°%143.58%0.21/1.04
sts 0.0905 hr (5.4 min) ,

therefore, +t=]1 minute satisfies the stability criterion.

Te calculate the wall temperature and interior "node" temperature
ve used eguations 3 and § from general calculations.

i=2 min, T,,» 2 x 0.0828(0.12 x 95.3 + 95] +
+# (1= 2 x 0.0828 x 0.12 - 2 x 0.,0828) x 95 = 55.01
F

SCE Q0 397-8 REV (ow)
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from equation 5, F, = 1« 2F, = 1 - 2 x 0,0828 = 0,8344

T 00,0828 x (95 + 95) + 0,08244 x 95 = 55 F

Tiq® 0.0828 x (95 + 95) + 0.08344 x 95 = 95 F  ETC..
For this iterative cuiculations, the egquaticns 1,2,3 and § were

entered into LOTUS program and the results are tabulated on pages
24 thru 32,

SCE @ 397-98 REV 10/84 (CW)
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ENGINEERING DEPRRTMENT

CALCULATION SHEET

Room Temperature Nesponse During
et ! station Blackout e, M=73-316 wv.__ )

//’ -
som0 g2y wot ot L Shlagman oate:§=4-90 cuecees oy '.éizjch:movul'?};i'o
8.3 Ristribution Room (J10B)

Room Heat Transfer Area

Wall

a) 3/4" plaster wall (nerth)

Avorth o™ 18(W)x19 = 342 ftf

Ceiling

a) 1' cencrete

A ®18 x 14.88 =276 ft?

Atotai nest transter sres®d42 ¢ 607 w609 2!

Room Volume (ref.l)

Viotal roon®14.52 X 17,378 x 18.75 = 4730 ¢!

Voioet.con® Viray* Vaut* Vasnger®207+1084125+80358 ft’ (refl)

Vet roen®™ 4730 = 358 =4372 ft?

Initial temperature = 95 deg »

Initial wall temperature = 9§ deg ¥

Coacrete wall and slad thickness: For conesrvative approach,
:s:uTigg.that north wall is concrete and thickness is equal to
Heat Gain:

Qeceer, = 3914 wt x 3,413 Btu/hr wt = 13359 Btu/hr (Ref. Att. 2)

2anple Calculation

From Equations 1 and 2, at 1 = 1 minute

Teir,inr = Py /Py * Tyiring where:
Fy = Qal = 13359/60 = 222.65 Btu/min say 222.7 Btu/min
Fa ® 04i¢VairCpeir ® (0.07)(4372)(0.24) = 73.4 Btu/deg F
Toie,ior ® 222.7/73.4 + 95 = 98.03 deg F

At 1 = 2 minutes:
Toir,ioa ® [Py = FilToir. i1 = To) J/Fy + Tair, 101+ Where

SCE O 397-9 REV 10/84 (CW)
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Fy = hy, Atl = 1.47 X 609 x 1/60 = 14.9 Btu/deg F

T.”.'.' - (22207 - 1“9("103 g '5’ )/‘061’*9'003 .100-“ c F

By whax/k= 1.47% 0,0833/1.04= 0.117 say 0.12
F, =ket/pcex’ = (1.04 x 1/60)/143.%8 x 0.21 x 0,0833% &
- 00,0828

Stability criterion requires that the coefficient for T, ., in
equation 3 be creater than or equal to zero

1-2B4F, - 2F, 2 0 or

Fo (1+ By) $ 1/2 or F, § 1/2 (1/1 + 0.12) § 0.45

or ast/ax? S 0.45 ; a = k/pc

st S .045 x ox’/a or ot S 0.45x0,0833%°x143.58x0.21/1.04
ets 0.0905 hr (5.4 min) ,

therefore, «+t=]1 minute satisfies the stability criterion.

To calculate the wall temperature and interior "node" temperature
we used equations ) and 5§ from general caiculations,

i=2 min, T, 2 x 0.0828(0.12 x 98,03 + 95) +«
+ (1= 2 x 0.0828 x 0.12 = 2 x 0.0828) x 95 = 95,06
:ron equation 5, F, = 1= 2F, = 1 -~ 2 x 0.0828 = 0.,8344
T 2= 0.0028 x (95 + 95) + 0.08344 x 95 = 95 F
Ty® 0.0828 x (95 + 95) +» 0.08344 x 95 = 95 F ETC...
For this iterative calculaticns, tle eguations 1,2,3 and 5 were

entered into LOTUS program and the risults are tabulated on pages
35thrudy .
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sueet k48 or B ey
ENGIMEER ING DEPARTMENT

CALCULATION SHEET

Room Temperature Response During
SUBJECT | Station Blackout cAc w0, M=73-116 wev._ )

! P
Jo.n0. 711 waok 8v: L.Shlafman oare:S5=4-90 cuecken s %ﬁf{éwu: (23 Fo

8.4 Computer Room EL 30'=-00Q"(Room 232)
Room Heat Transfer Area:

Wall (ref 9% pg.17A)

a) 3/4" plaster wall (west)

Asii wi® 350 26°

b) 2 ft concrete wall (north)

Aooren wai® 230 f£tF

Ceiling
a) 1 ft concrete slab

A.,..=1028 ft?

A, ®290 + 230 + 1025 = 154% ft?
Room Volume (ref.9)

Viorsi roee™ 19288 ft' (inluded suspended ceiling and raised floor
volumes)

Vieines®1519 ft' (ref. Att.1)

Assume 2% of total volume are taken by beams, suspended ceiling and
raised floor structures.

Viet roon™ (19285 x.98) - 1519 = 17380 ft’
Initial temperatures = 72 deg F (Reference 9)
Wall average C“P-, TUOH awrg (Tur,x-ﬂ* To-‘u.do)/’z (ref.l4)
Teall oveg = (724 75)/2 = 73,8 F = 785.0 P
Concrete wall and slab thickness: For conesrvative approach,
assuming that west wall is concrete and thickness is equal to
L =1 f¢t.
Heat Gain:

Queer = 37.86Kw x 3413 Btu/hr kw = 129212 Btu/hr (Ref. Att. 9)

SCE 00 397-8 REV 10/84 (CW)
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CALCULATION SHEET

Room Temperature Response During
SUBJECT ! Station Blackout /,uuc . M=73-116 mev.__ 1

Jom0. 4710 waot ov: L.Shlafman oare: S«4-90 cuecked m& Aﬁmz [eé3-70
-

sample Calculation

From Equations 1 and 2, at { = 1 minute

Tio i * /T * Tusim where:
F, = Qal = 129212/60 = 2153.5 Btu/min say 2154 Btu/min
Fi ® 04, Ve -Cpaur ® (0.07)(17380)(0.24) = 292 Btu/deg F
Toie 1oy ™ 2154/492 + 72 = 79,37 deg F
At i = 2 mirutes:
Tair et ® (B = Ps(Toieios = T 1/ Fy ¢ Tyir i0i0 WHEre
F, = h,,, Aei = 1.47 ¥ 1545 x 1/60 = 37,85 Btu/deg F
Torioz ® (2154 = 37.85(79.37 = 75))/292+73.37 =86.18 deg F
B, =hax/k= 1.47¢ 0.0833/1.04= 0,117 & 0.12
F, skat/pcax’ = (1.04 x 1/60)/143.58 x 0.21 x 0.0823° =
= (0,0828
Stability <riterion requires that the ccefficient for T, ., in
equation J be creater than or egual to zero
1-2B,F, = 2F, 2 0 or
F, (14 B,) s 1/2 or F, S 1/2 (1/1 + 0.12) € 0.45%
or ast/«x’ € 0.45 ; a = k/pe
$ 045 x ox’/a or st € 0.45x0.0833°x143.58x0.21/1.04
ats 0.090% hr (5.4 min) ,
therefore, st=1 minute satisfies the stability criterion.

T2 calculate the wall temperature and interior "node" temperature
we used equations 3 and 5 from general calculations.

i=2 win, T,,» 2 x 0.0828[0.12 x 79.37 + 75] +
+ (1= 2 x 0.0828 x 0.12 = 2 x 0.0828) x 75 = 75 F

from equacvion ®, F, = 1« 2F = 1 - 2 x 0.0828 = 0.8344

SCE 00 397-9 REV 10/84 (CW)
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Room Temperature Response During
SUBJECT ; Station Blackout _y CALE w0, M=73~116 eev.__1

Z :
om0, g711 waof 0v: L. Shlafman oate:S=4-90 cuecced s vé;‘ézmm FZ’ 7

T,,= 0.0828 x (75 + 75) + 0.08344 X 75 = 75 F

T,,® 0.0828 x (75 + 75) + 0.C8344 x 75 = 75 F¥  ETC...

For this iterative calculations, the eguations 1,2,3 and & were
entered into LOTUS program and the results are tabulated on pages
thru ‘

SCE QD 397-8 REV 10/8 (CW)
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COMPUTER ROOM UN!IT 273

Heat Transfer Prograr ROOKT EmP
concrete et Room vol .
---------------------------- i iAok s B Steady Staie Temp.
A dt x rho p Q v by MUARC
(fv 2) (h) (Brushr -F-€2)  (ib/ic 3) (Bru/io-t) (Btushr ) 1ty Tremarcs (C; 1) TSefumil= 1.928E+02
iwFuTSs 1.545€+03 1.687¢ 02 1. OL0E <00 L A35E 402 2.100¢ -0 1.2926+05 V. T38E <04 3. 78604
LIS 7 TN
e Mall Thack. steel 2. 38% .-
| e ax rho Cp L] i p L]
I 13 (f1y b/t 3) (Brwib-F3 (2rwhe-"-ft 2) (fr) (Btu/lb-F) (i)
INPUTS 7. 200k «01 8 333 02 7. 0coE 02 2 _400€ -0 1.470¢ <00 1. 000€ +00 1.040¢€ -0 0 _900¢ +08
slphe Fl<=_41%) Brot Tuwail(f) fi= 2= 3= 4=
------ - - - e LR L et 2.154E+03 2. 9208 +02 3. 785¢ 01 8. 345¢-01
CALORATED 34458 02 8.277¢ 62 1.178¢-01 7.500¢ 01
t (min) Tair Tuwall (x=0) 1 2 3 " S [ 7 8 9 L
0. 000€ + 00 7. 2008 +01 7_500¢€ -0 7 S06% 401 7.S00€+01 7. S00€ «01 7.500€ 21 7. S00€ +01 75008 «01 7.500¢ +61 7. S00€+G1 7 .S00€ « 01 7_500¢ «01
1. 0008 + 00 7 9388 +01 7 494+ 7 _S00€+01 7.500¢ +01 7.S00+01 7.500¢ +01 7.500€+01 7 _S00g <01 7.500€ +01 7 SO0« 7 _SO0E +01 7.500¢ «01

2 . 000E+00 8. 6186+ 7.5u4E+01 7. .500€ 01 7 _SOUE 061 7.500¢+01 7.500¢ « 01 7.500¢ «+01 7 _S00€+01 « . S00E+01 7.500¢ «01 7.5008 +01 7. S008 <0




3. 000€ «00
4 . DOOE +00
5 .000€ +00
6. D00 «00
70008 + 00
8 _000¢ +00
9. 000¢ +00
D00E + 01
L Y0GE+01
L 200€ 01
. 300€ + 61
ADOE -0
_SO0E 01
HO0E + 91
. TO0E +01
.BOOE+0)
Q00 +01
. 0DE <01
CihEE.0
2.2006+01
2. 300€ +01
2.400€+01
2.5006+01
2. 600E +01
2. TO0E+01
2.800¢ +01
2.900E+01

B v et ot b ab o o e e

~
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9.2116+00
Q_730€ 9
1.019€+02
059 «02
JO9E 02
L1252
LIS3Ee02
ATBE 02
. 200E +02
2198002
.23TE 02
25302
L26TE02
. 280€ +02
.292€«02
302802
3126402
321802
. 3298 +02
.336€+02
3438402
-350€ +02
356402
3616402
3668 +02
3702
AT6E+02

B T S e

e T T R,

7.525€-01
7.5548 01
7. 587¢+01
7 6256 +01
7 66LEDY
7. 704 +01
7. 7648 +01
7.785¢+01
7.825+01
7 _BssE«01
7. 963 +01
7.9618+00
7.97T+01
B 013£+01
& OLBE+01
8 _082¢+01
8115801
8. 1476400
8. 178e+01
8_208e+00
B8.2376+01
8. 2668 +01
8. 294 +01
8. 321t
B 347661
8.3738+61
8 399 +01

7.500€+01
7.562¢+01
7.506€+01
7.5126+00
7.52% 01
7.53+«M
7.5436+01
TUSS56E+01
757161
7.587¢ 01
7. 6845 +01
7 8226401
7 640€+01
7 659 +01
7.6 +01
7 6988 +01
7. 7186 +01
7.738E+01
7.7588+01%
7.77SE+0)
7_798€+01
7 818k +01
7.838¢+01
7. 858 +01
7.8B78E+01
7. 897621
7 916€+0

7.5008+7)
7.5006+0%
7.500E+C1
7.501€+01
7.502£+01
7.503€+01
7.505€+01
7_5S08¢ +01
75101
7.515€+01
7.520€+01
7.5268 01
7. 532601
7 539¢+01
7. 5466000
7.5545+01
7.5636+01
7.57T1E+01
7.581 01
7.5906+01
7.60%+01
7.61160
7.622¢6+01
7.632€+01
7 6ALE+DY
7.655¢+01
7. 666E+01

7. S00€E+01
7.500€+01
7.5006+01
7. 5006 +01
7500 +21
7 5006 +01
7. 500€+01
7.50% 061
7.59% 00
7.502€+01
7.503c+01
75046 +01
7.506€ 401
7.507e«00
7.5«
7.5126+01
7.515¢e+0
7.5186+01
7.521+01
7.5246+21
7.528¢+01
7.5336 01
7.55%¢«0
7.542¢ 1
i 547+
7.5526+
7.557E+01

7.500¢ +01
7 .59 «01
7.500¢+01
7.5008+0
7 S00€+01
7 . 500€ +01
7.500¢+00
7.500¢ «01
7.500¢ +01
7.500€ +01
75008 1
7.501w«m
7.50% €+
7.Se1 <0
7.502¢+01
7.502¢+01
7.50% -0
7.5046+01
7.5066+00
7506 +01
7.507e«0
7.508¢ +01
7.5106+0
7.5M1€+01
7.5136+01
7.515&+0
7.517c+0%

7.500¢ +0)
7.500¢ «01
75008 +01
7. 500¢ +01
7.500€ +01
7.500¢ «01
7.500€+01
75006 «Mm
7.500¢ «01
7_S00¢€ +01
7.500¢ «01
7.500¢ +0%
7 500¢ 01
7.500¢ +61
7. 500€+01
7 .500€ +01
7. .500¢+01
7.50%% <0
7. .50 -0
7.501+01
7.50% -0
7.502¢-01
7.562¢ +01
7.503£+01
7.503¢ «01
7.504¢ +01
7. 5048 +01

revision. _!

By L. Suenrmano, o c!nh-
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7.500€ +01
7.500¢ «21
7_500¢ «01
7_500¢ +01
7.500¢ «01
7.500€+91
7.500€+«01
7_500€+01
7.500¢ +01
7.5006+01
7.500¢ «01
7500 +G61
7.500¢ +01
7 S00€ +01
7.500¢€ +01
7.500€ 01
« . S00E +01
7 _500¢€ +01
7. 5008 «0Y
7.500€ 0
7 _500¢€ +01
7.500€ «01
7.500€ +01
7. 500
7.501€+61
7.50%+01
7.501 - a3

7.5006+«+0
7. 500 +01
7.500e 01
7.500€ +01
7.5008 «01
7.500¢€ +01
7.500¢ «01
75006 +01
75006 01
7.500¢ @1
75006 +01
7.500€+01
7 .S00€ 01
75008 +0%
7.506c«0n
7.500€ +01
7_S00€+6»
75008 +01
75008 +0)
7.500¢ «01
7 500 «01
7 _500e-01
7 _S00£+01
7. 560¢ «0Y
7.500€+01
7.500¢ + 01
7 _500¢+91

7.500€+01
7500601
7.500¢ +01
7.500¢ +61
7.500¢ +01
7.500€+01
7.506¢ +01
7.500¢ +013
7.500¢€+01
7 .500¢ +01
7.500¢ .01
7 .500€ +01
7.500€+01
7.500% «+01
7.500¢ +01
7 . S00€ +01
7.500€+01
7.500¢ «01
7_.500¢ «01
7.500€+01
7.500¢ +01
7.500¢ «01
75008 +01
7.500€+01
7500 «0n
7.500€«01
7. 500€+61

75006 +91
7 S00¢+61
7.500¢ <0
7.500€ +0n
7.S00€+01
7. 5008 +01
7.500¢+«00
7_.500¢ «G1
7_S008 +01
7.500€ <01
75008 +00
7 _S608 01
7.S008 «01
7.500€+01
7500801
7.500€+01
7.5006+01
7.500€ «01
7. S00€ 01
7.560¢6 01
7.S00€ 01
7_500€+01
7.50CE»1
75008 +01
7.500€ +61
7_500¢ «01
75008 -0

7. S006 00
7.500¢ «01
7_500¢ 01
7 .500¢ +01
7.500¢ +01
7. 5U0E «01
7 5006+
7 . S00¢ «01
75006 «01
7 _SO0DE 01
7500 +51
7.500¢ +01%
75008 <01
7_.500¢ 2
7.’ 6o -0
7 _500¢ +01
7 5008 +61
7.500¢ 01
7. S00% «01
75008 «01
7. 500¢ « 01
7.500¢ «01
75008 «01
75006 <01
7.500€ «1
7.500¢ <61
75008«
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3. 200€ «01
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-
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. Y00E 01
. 200 «01
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DO0E +01
100€ +01

L0 +01
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700€+01
BO0E +01
Q00E +01

S00¢ +01

-S00€ + 01

7O E+0%

. BODE DY
900K +0Y
. D00E <01
- VO0E « 01

200€ +01

. 300¢ « 0
- 400€ + 01
-S00¢ «01
. 600€ +01

1.380E+02
1.384¢+02
1.3888 +02
1.392¢+02
1.395¢+02
1.398 02
1.402€+02
14056402
1.407E+02
1.4108 402
T 413602
1.4Y68402
1. 4188402
1.42% 02
1.423e02
1.425€+02
1. 428802
1.430¢ «02
1.432¢+02
143462
1 4366402
1. 438€«02
1 4L0€+92
16426402
1 ALLE 02
1. 448802
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8. 42380
B 4LTEDY
8. 47V+01
B 9eEe
8.5176+01
8.539¢+01
8. 561601
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8 L0% )
B8 624800
8 64460
8 6646 +01
8_5683¢«01
8 7036+
B8.7226+01
B 740e+01
875900
8. 77760
T9SE+0
BIZE-00
.B30¢ +M
BLTE0N
(BoLE 40
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JB9TE«0N
9NE-D
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T.
7.
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r.
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o> 003030000 >

Y368+ 01
FESE 0
V7LE 0
V92601
011E 00
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0L78- 0
0658+ 01

(OB3E 01

100€ «+ 01
S18E <01
135€ 01

15260
ClevE D)
1858 +01
L2028 +01

2186+ 0
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266K +01
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298E+01

-513e+01
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SHEET R\-SEQ, 85 SHEETS

ENGINEERING DEPARTMENT

CALCULATION SHEET

Room Temperature Response During
SBUECT ! station Blackout . L eac w0, M=73-116 wev.__ )
. 4 i
J0M0. 871 waok ov: L.Shlafman oate:S$5=4-90 cuecken oy ‘éﬁ_‘fé‘om; f’z_j_-;Z‘*‘
8.5 AUXJLIARY FEED WATER FUMP _ROOM

Room Heat Transfer Area (ref.3)

Walls Areas (concrete wall):
Asourk war™ 903 ref
Avary i ® 903 ftf

s
Agastavest waL ™ 378 ft

Ceiling (concrete slab):
Acerig® 1715 £t

Argra®(903 x 2) + (378 x 2) +1718 = 4277 fel

Room Volume:
Volume of empty room =64.5 x 27 x 14 = 24381 ft’ (ref.3)

Assume that volume Of equipment, pipe and hanger supports
equal to 5% of total volume

Vier vone™ 24381 x 0.95 = 23162 tt’

Initial room ambiert temperature = 104 deg F (ref.2)
Conservately assume that initial wall ambjent temperaturs =104 F
Heat Gain (ref. 3 pg 1%¢):

Total heat dissipated to the room 1s equal to

Qtog.{ - 13635 BtU/hr

sample Calculation
From Equations 1 and 2, at i = 1 minute

TMr,rﬂ = F/F, + T.,f‘,.o where:

F, = Qai = 13635 .,0 = 227.25 Btu/min, and

F; = ., VyrCpair = (0.07)(23162)(0.24) = 389.12 Btu/deg F




SHEET E\-S'?o, 35 SHEETS

ENGINEERING DEPARTMENT

CALCULATION SHEET

Room Temperature Response During

SUBJECT ¢ Station Blackout , CALC %0, M=73-116 v, 1
s.0.80. 6211 wae 0v: L. Shlafman oare:S5=4~90 cueckep v - DATE ; J “L: 'Z'O
Toir,iay = 22 “ 289,12 + 104 = 104.6 deg F

At i = 2 minutes:
Toir,ing ™ [Fy = Fy(Toir, i1 = To) J/Fy +  Tyir,im1s Where
Fy = h,, Asi = 1.47 x 4277 x 1/60 = 142.57 Btu/deg F
Toir a2 = [227.25 = 142.57(104.6 ~ 104))/389.12+104.6 = 105 degF
By, =hex/k= 1.47x 0.0833/1.04= 0.117 = 0.12
F, =sket/pcex? = (1,04 x 1/60)/143.58 x 0.21 x 0.0833% =
= 0.0828

Stability criterion requires that tne coef‘icient for Te,j-1 4N
equation 3 be creater than or equal to zerc

1-2BF, - 2F, 2 0 or

Fo (1# By) S 1/2 or F, s 1/2 (1/1 + 0.12) S 0.45

or aot/ax2 s 0.45 ; a = k/pc

4t £ ,045 x AX{/Q QT &t £ 0.45x0.08332x143.58x0.21/1.04
4ts 0.0:105 hr (5.4 min) ,

therefore, st=1 minute satisfies the stability crite. icn.

To calculate the wall temperature and interior "node" temperature
we used equaticns 3 ard 5 from general calculations.

i=2 min, T, .= 2 x 0.0828(0.12 x 104.6 + 104) +
+ "1- 2 x 0.0828 x 0.12 - 2 x 0.0828] x 104 = 104 F

from equation 5, F, = 1~ 2F, = 1 ~ 2 x 0.0828 = 0.8344
T 1,=0.0828 x (104 + 1 ') + 0.08344 x 1"4 = 104 F

Tao= 0.0828 x (104 + 104) + 0.08344 x 104 = 104 F
ETC...

For this iterative calculations, the eguations 1,2,3 and 5 were
entered into LOTUS program and the results are tabulated on pages

pothru £9.
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{13) From: TONEE RAMOS at NESL4 3/15/90 3:08PM (1772 bytes: 30 in)
To: ILYA SHLAFMAN at NESL3, AMBROSIO MATIONG
¢c: RICK ALLEN -+ NESL3, DENNIS EVANS at NESL3, ALLEN THIEL, HARRY GURJALA,
TONEE RAMOS, ALAN KANEKO
Subject: STATION BLACKOUT- LIGHTING LOAD FOR DAC ROOMS UNITS 2/3
Sesssnsrussenssnsssssesscsssees NOSSAGE CONTONLE * *ccccccvscrcsncnanssssssscnse
Ilya,
Please see below revised info on SBO lighting loads based

on additional info gathered on the 3/14/90 meeting. Data

shown are for "The first 90 minutes/After the first %90

minutes". Data for the control room area are for Units 2 & 3

and is based on the most desirable alternative of

cross-tieing Unit 2 & 3 lighting panels 2LP35 and 3LP35

within the first hour.
Tonee 1/15/90

ALLEN,

IN ORDER TO COMPLETE THE CALCULATION FOR LCSS OF VENTILATION
IN THE DAC (DOMINANT AREAS OF CONCERN) DURING UNIT 2
BLACKOUT , I NEED TO KNOW LIGHTING LOAD FOR THE FOLLOWING

AREAS:

1. Control Reocnm Area, Unit 2/3 - S000 watts / 4850 watts

2. Contreol Room Cabinet Area (Unit 2 only) = 422W/72W

3. Battery Room EL.S50 -~ None

4. 125 VDC Distribution Rcom EL.50 -~ 24watts / 24 watts each

for Rooms 2A, 2B, 2C, & 20
S. ESF Switchgear Room =~ 244W/14{4W each for Rms. 2A & 2B

PLEASE PRCVIDE THE REQUESTED INFO NOT LATER THAN 3/12/3%0 T0
MAINTAIN BLACKOUT SCHEDULE.

IF YOU HAVE ANY QUESTIONS, PLEASE CALL ME AT PAX S51331.

ILYA
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ENGINEERING DEPARTMENT

CALCULATION SHEET

Room Temperature Response During
e wo. M=73-126 wv._ )
s ,.'/"
sowo. g7y waoe ov: L. Shlafman oare: $=4-90 cweceed oy r&om: 3* 23___7_«—’
8.6 CONTROL ROOM CABINET AREA (ROOM #229)

Room Heat Transfer Area (ref.l)

SUBJECT :

Walls Areas

East wall- 2.5 ft concrete : Ag,: . * 1650 ft? Ug.y ®.235( 1ef.9
North wall=1" gypsum plaster: Ay rm .u® 1137.4 ftf Uyy.®.25 see
West wall- 3/4 " gypsum plas er’ Ay, ™ 536 el Uy =27 ™ e
South will= 34 " gypsum plaster: Agum ™ 676.91 ftf Us.y®.27 *

Ceiling (concrete slab):
1 £t concrete =Ac n® 3611.3 ftl Uegi, ®. 36 (Ref.$)

Argrac™ 1650 + 1137.4 + 536 + €76.9 + 361..3 = 7611 ft?

"g" factors for:
3/4" (1") gypsum plaster with 6" air space:

Ry R;
1. Inside filn 0.68
2. Gypsum plaster 2/4"(1") 0.64 (0.90)
3. Non-reflect ai. space 1.014.
4. Gypsum plaster 3/4 (1") 0.64 (0.90)
§. Inside {.1lm 0.68
3.65 (4.17)

Usl/R; U= 1/3.65 = 0.27 BTU/hr ft° F
U= 1/4.17 = 0.23 Btu/hr £t F

Oue to the fact that walls and floor composition are different, it 1
required to determine the egquivalent thickness of concrete:

AgyUgy= 1650 x 0.235 = 388
AqyUiyu= 1137 x 0.25 = 284
Ag ,Ugyu= 677 x 0.27 = 183
Ay Uyu® 536 x .27 = 145
Acgr. Usgr, ®3611 x 0.36 = 1300

AUgoy‘L.z 300

SUE Q0 3978 REV 10/84 (W)
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ENGIMEREING DEPARTHEN!

CALCULATION SHEET

Room Temperatuve Response Juring
waaEc 1 ;.;uun_:hmax_ oMW, M=23-116 Wv._ 1
J 0.0, 4711 ADE WY1 h!&é!!.‘.le ATE: 8=4-90 cncken 8 ré/z’;_\ pargs 323 7@

Ugo.® AU /Arpa, ® 2300/7611 =»,302 SAY 0.3 Btu/hr F ftf

Ue.® [Rigioe* Reo cone.® Rigipe] '™ [ 0.88 ¢ REgg cone + 0.68) '=0.30
Regcouc ® 1/0.3 = 0,68 = 0,68 « 1.95 | Koo cone® 1/Reo conc ®0.51 Btu/hr F £t
Keoue, ®1.04 Btu/hr F £t%) @ Keowe./Keo.conc,®1 0470 81w 2.92 ft

Room Volume (ref.l) :
Veasit targ®397.5 £t
Vst 60 0303 ¢8!

Ve sucr®3341.1 £¢d

Voo, cann, 7898, £t

R T 11456.0 £t

Vean®68638 £t}

Veer vouse™ 68638 ~ 11486 = 57092 ft’

Heat Gain @
Total heat dissipated to the room is equal to :

Qrorac™ Qeasinet anga® Qera.am sang /2 (assumption 3.10)

Qyoy“ s (63470.19 wt + 10000 wt,/2) X 3.413 Btu/hr wt =
= 2336R88.11 Btu/hr (ref. Atth.2)

Initial room ambient temperature = 8§ deg F;
Wall average temp., Toi swe.™ (Toir ie0* Toutsioe) /2
Tuii ovrg.® (78¢ 98)/2 = 08 ¥

SAanpie Calculation

From Equations 1 and 2, at i = 1 minute

SCE QU 3878 REv 10/84 (OW)
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ENGINEER NG DEPARTMEN

CALCULATION SHEET

Room Temperature Response During
SRECT dtation Blackout SOMC W0, M=732026 wv._ 1

> ’
$0.90. ot 4 MAN_ 04t 5=4=90 cucae ﬂéé‘wn_rzé t oy
Al i.shlat o ¥ i

Toiryot = F/Fy + Tyr i Where!

Fy = Qad = 233688,/60 = 3894.8 Btu/min, and
F2 ™ 04iVeirCoair ® (0.07)(57092)(0.24) = 959,14 Btu/deg F
T”,J“ = 1894.8/959.14 + 75 = 75,06 deg F

At 1 = 2 minutes:
T.n,nz . ['1 - 'S(T.tr,uﬂ - Te)]/rt * T.w,-ﬂv whare
Fy » hy, Ael = 1,47 x 7611 x 1/60 = 186.5 Bty /deqg F

Toir,iag = [38094.8 ~ 186,5(79.06 ~ 85))/959.14+ 79.06 = 84.27 degf
By =hax/ke 1.4/x 0.0833/1.04= 0,117 say 0.12

Fo sket/peax’ » (1.04 X 1/60)/143.%8 x 0.21 x 0.0823% =
- 0.0828

Stability criterion requires Lhat the coefficient for T, .. in equatiocn
be creater than or equal to zerc

<=2, = 2F, 2 0 02

F, (1+ By) § V/2 or F, 8 1/2 (1/1 + 0.12) § 0.45

or ast/ex’® § 0. 4% a = k/pc

ot § 045 x ox’/a Or ot § 0.45x0.0833°%143.58x0.21/1.04
ats 0.0905 hr (5.4 min) ,

therefore, +t=]l minute satisfies the stability criterien.

To calculate the wall temperatura and interior "node" temperature we use
equations J and 5 from generwl calculations.

i=2 min, T, 2 X 0.0828(0.12 x 79.06 + 85) +
* (1= ® x 0.0028 x 0.12 -~ 2 x 0.0828) x 8L = 84.7)
from equativii 85, F, » 1= 2F, = 1 ~ 2 x 0,0826 = 0.8244
T 0 0.0828 x (85 + 84.81) + 0.08344 x 85= 84.98 F
Ty™ 0.0828 x (85 + 85) + 0,08344 x 85 = 85 F BTC.: ..

For this iterative calculations, the eguations 1,2,3 and 5 were entere
into LOTUS prograr and the results are tabulated on pages 72 thru 7 .

SCE Q0 397-8 REV 10/84 (OW)
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ENG VEERING DEPARTMENT

CALCULATION SHEET

Room Tenmperature Response During

SUBJECT : station Blackout L, St w0, M=723=106 Mv.__ A
JONO. S711 WADE BY! é‘_muxnn_wuu:j_g CHECKED BY ',Léé_a_'—_om: (23 24
8.7 CONTROL ROCM UNIT 2/3

Room Heat Tranosfer Area

Ceiling:

Auuir 23 oo o criing® 1300 £ef (ref.9)

Acra.an.como ® 300 £8P x 2 = 600 f£t? (ref. )

Arora ®1300 + 600 = 1900 ft?

Room Volume:

Velume of Control Room including suspended ceiling:
Vers.aw #1300 x 18 = 23400 f¢’

Volume of Contrel Room Corridor

Vern.am. commp.unit 203 600 x 7 = 4200 e

Viota vouse™ 23400 + 4200 = 27600 ft}

Assunme that volume of electrical cabinets, cable trays and a/c ducts egqua
to 10% of total volume, therefcre the total net volume is equal to:

Vier vouse® 27600 x 0.9 = 24840 ft?

Heat Gain:
Qoecpie™ 250 Btu/hr person x 4 pecple = 1000 Btu/hr (ref. 12)

Quignts™ 5000 wt x 3.413 Btu/hr wt « 17065 Btu/hr (ref. Atth 3)

“Uetect.™ 108515.03 wt x 3.413 Btu/hr wt x 2 =
= 7177%5.4 Btu/hr (ref.Att. 2 for Unit 243 sides)

Qtota™ 1000 + 170685 + 7177% = 89840 say 90000 Btu/hr

Initial room ambient temperature = 7% deg ¥

Initial ceiling surface temperature =75 deg P

SCE 00 397-8 REv 10/B4 (OW)
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ENGINEERING DEPARTHENT

CALCULATION SHEET

Room Temperature Response During

SUBJRCT dsation Blackout mcg Me23-116 wv.__)
Com0. g2y wact oyt L. Shlatman oate:S=4-90 cuecuen o} Z—:_uu f - 3 e
R e EEE  —r—

sample Calculation

From Equations 1 and 2, at { = : minute

Toir,inn = Fy/Fp ¢ Tyr 0 where:
Fy » Qal = 90000/60 = 1500 Btu/min, and
Fa ™ 04itVairCpair ® (0.07)(24840)(0.24) = 417.31 Btu/deg F
Teir,iat ® 1500/417.31 ¢ 98 = 78.59 deg F

At 1 = 2 minutes:
Tur,u: . [’1 i ')(an,|ﬂ - T’)]/I’: * T.H",»l\n wnere
Fy = hyr Ase = 1.47 x 1900 x 1/60 = 46,55 Btu/deg F

Toir, iz ® [598.66 = 26.78,78.59 « 78))/417.31+ 78.59 = 81.8 degfF
By »hex/ke 1.47x 0.0833/..04= 0.117 & 0,12

Fo =ket/pcax’ & (1,04 x 1/60)/143.58 x 0.2) x 0.0823% =
- 0,0828

Stability criterion requires that the coefficient for Te.; 1 4N equation
De Creater than or equal to zero

1=2BF, - 2F, 2 0 or

Fo (14 By) S 1/2 or Fy $ 1/2 (1/1 + 0.12) § 0.45

or ast/ex’ § 0.45 a = k/pe

ot S .048 x ox’/a or ot § 0.45x0.0833°x143.58x0,21/1.04
4ts 0.09085 hr (5.4 min) ,

therefore, +t=l minute satisfies the stability criterien,

Te calculate the wall temperature and interior "node" temparature we use
equations ) ard 5 from general calculations.

i®2 min, T,,® 2 x 0.0828(0.12 x 78.59 + 75] +
# [1=2 5 0.0828 x 0.12 -~ 2 x 0,0828) x 75= 75.07 F

from equation 5, F, = 1= 2F, = 1 = 2 x 0.0828 = 0,.8344

Ty, = 0.0828 x (75 + 75) + 0.08344 x 75 = 75 F

SCE 00 397-9 REV 10/84 (CW)
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ENCINEERING DEPARTMEN"

CALCULATION SHEET

Room Temper .ure Response During
et dtation Blackout CALC w0, M=723=116 Mv. 1

// o o
o0 g2y wot i L Shlagman satet S=4=90 cucarn v 1P panz 2t 7O
—— e .

Teg™ 0.08280 x (75 + 75) « 0.08344 x 75 = 785 F ETC. ..

For this iterative calculations, the equations 1,2,3 and 5 were entere
into LOTUS program and the results are tabulated on pages PO thrufy.

SCE O 397-8 REV 10/Bé (CW)
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CALCULATION SHEET

Room Temperature Response During
(TEE Station Blackout AMc w0, M=22=-216 wv. 1

oo gy woe vt J.Shlafman oate:S=4-89 cuuto & A&é— oare: (- &3 7

Attachments:

1. Size of computer room cabinets

2. lLetter from A.P. Grande to A.D. Sistos, Subject: Station Blackou
Scenario. Electrical Heat Loads. SONGS 1,2 & ) dated 4/10/89

3. E-mail from T.Ramos to Ilya Shlafman, subject : Station Blackout
Lihgting Load for DAC Rooms Units 2/3.
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April 10, 1989

A, D, SIST0S

SUBJECT: Station Blackout Scenario
Electrical Equipment Meat Loads
San Onofre Nuclear Generating Station, units 1, 243

In response to your request of February 22, 1969, attached are the tabulations
of heat loaos for OC powereo electrical eaoulpment under station blackout
conditions by area for Unit 1 (Table 8) and Unit 2 (Table 9). OC and inverter
electrical loads were cirectly converted to hest. For dgistridbution panrels,
the heat olssipation for each panel loao was allocated in proportion to its
circuit bresker rating.

Preliminary coples of this cata were proviced to F. D. Santa Ana on March 13,
1989, 1f you have any guestions, please call me at PAX 28483,

A, P, GRANDE

APGrancde : 06209

cc: M, L, Merlo
A, T. Kaneko
M., A, Wharton
8. Carlise
0. L. Evans
A, J. Thiel
COm™ Files
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