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RESULTS OF AN ACCIDENTAL SPENT FUEL ASSEMBLY DROP LOAD OF 2500 lbs.

. ! Calculated Allowable

Straight Drop on Top of Storage Cell Value Value

Weight of Fuel Assembly (kip) 2.75 B!

Maximum Drop Height (in) 59.0 -

Kinetic Energy of Drop to : '

be Absorbed (in-k) 162.25 --

Maximum Strain in Storage

Cell (in/in) . 0.00813 0.485!

Maximum Cell Axial Deformation

(in) . 1.37 —

Maximum Stress in Cell (ksi) bb. €5 36.00%,
(103.00)

Maximum Transmitted Reaction Load
(kips) 142.64 .

Maximum Punching Shear Stress in
Liner Plate (ksi) 13.98 23.04%

Maximum Local Bearing Stress
on Concrete Floor (ksi) 1.07 3.57

Inclined Drop on Top of Storage Cell

Maximum External Kinetic Energy per )
Storage Cell (in-k) 25.78 < 162.25 -

| Ultimate strain for stainless stee!

The allowable stress value represents dynamic yield stress for stainless steel.

won

Ultimate stress for stainless steel.

4.  Allowable punching shear stress = 1.6x0.4Fy
= 1.6x0.4x.2x30 = 23.04 ksi



Calculated Allowable

raight Drop Through the Storage Cell Value Value
Maximum Drop Height (in.) 227.0 --
Maximum Free Fall Impact Velocity |

(f1/sec) 34.9 -
Maximum £ xternal Kinetic Energy Gin. k) 567.5 )

Meaximum Unsupported Plate Thickness
That May be Periorated by Missile
Free Fall Velocity, (in.) 0.25 --

BRL Formula 0.20 0.50

Maxmum Transmitted Reaction Load
(kips) 21.4 e
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ACCIDENTAL SPENT FUEL ASSEMBLY DROP ANALYSIS

Fuel Assembly

—

The fuel assenbly drop analysis has been
performed to determine the resulting structural
damage to the storage racks. The fuel assexbly
is assumed to fall frem a beight of &§8"
above the top of this storage rack and impact
the rack at & location where the critical amount
of damage will result. Three fuel drop cases
are considered:

1. Straight drop on top of rack
2. Subseguent tipping anzlysis
3

K 3 Drop through storage cell and impact &t
' storage cell base plate location i
This analysis conservatively neglects the
-{ga" energy losses in the local deformation of the
spent fuel assexbly which results in a more
AR conservative analysis of the damage done to
I the storage cells. 2
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CASE #1 STRAIGET DROP ON TOP OF RACK

Assuming uniform storage cell compression, the external kinetic
energy developed in the fall = (fall height) x (weight of fuel assembly).
Neglecting any buoyant or drag forces on the falling assexbly -

Drop Beight = 37
Fuel Assembly Weight = "[x3300 = zaspK &aef Secnon 33-4
) Cals F.&.no7‘ﬂfuﬂ:

External Kinetic Energy - \€2.20 ko

The maximum reaction loads are generated when the fuel assembly
izmpacts & KACK at the intersection of the £77R4&Kell. (stiffest
region of 7#E KRACK ). The fuel assembly is assumed to impact &n
eres eguivalent to that of a storsge cell, transzitting and absorbing
the kinetic energy genmerated during the fall. During impact, the
lead-in guides will collapse absorbing some percentage of the external
Kinetic enmergy. The storage cells are extremely rigid dbecause of
their configuration and therefore is cozservatively assumed to transmit
the reaction loads into the yielding ok i base plate. i

‘Comservatively nmeglect the emergy losses due to the local »
deformation of the flare at the top of the cell. The local deformation
vill reduce the damage to the cell; therefore, there will be less damage
to the liner plate and reinforced concrete floor under the storage cell.

LOAD FROM IMPACT ON TEE Z£4iL

Assume axial compression over one storage area. Find the
force by setting the internal energy absorbed equal to the extermal
energy of the falling fuel assembly.

Externs) Kinetic Energy of Fuel Assembly = 162.25 K—in

Internal Strain Energy of Storage Cell (et 20% stress increase)
Reference "Final structural design of a fuel storage well crash pad
for the LACBWR Nuclear Power Plant', page A -1§

B4 = 116.9 o 120 pyixx

3.4
where € = strain in storage cell
A = cross-sectional ares of cell
C 2835y ax0-08 = 2.195 w*
1 = lenzth of cell
K = Number of cells = 1.0

>
o
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x ENERGY SERVICES INC. n «==AD LOAD OF 2500 1bs.
OIVISION KD.

NEe £Tw PN & L (=3 ot

: )
Ei = Ex ) /(.:..
A % 62,3
& 1.2 €y J/L: bl < = 0002125
*1® N1k.8 aciv J HéSX 345 xKa x|
Ca;culate 2 Ultimste Szrain

Z Cyi= ix 100 = ©-002)28 xi10e = [.6% '2‘
Eu! [T

“..D. Defomticn of the cell = 5,

€x = ixl = 0.002125 x142 = 1.%%>

in

Mzx Stress in the cell

c.2 o2
G =/e?6 " oS toung) = 4465 K

Using €ynazic yield stress sor stainless - s'eel = 1.20% of yield
® L2a30%5 = 3 #S/
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CASE #2 FUEL ASSEMELY DROP AND SUBSEQUENT TIPPING

 After a fuel assexbly impacts the rack, it will tip over and fall
onto several adjacent cells. Conservatively assume that the fuel
assexbly will fal] diagonally impacting the minimur mumber of cells.

Length of fuel assembly = [¢OF

= -

Number of cells on diagonal

Nz 1/ 256 = ISUS /
Assume | cells max. are impacted - J
therefore \/|S of fuel assexbly > g

izpacts the |s-= <ell | e

R.E. = _ 2= _150 o | L \ 28.92 \:v — | : B
18- - \:!1 : o

Since the kinetic emergy per cell =5 -52 is less than the
kinetic, energy genersted in rﬁt straight drop .{€2.2€ , the -

structural damage will be less severe than the fuel nssa‘nly drop.
See Case 1.

CASE 3 STRAIGET DROP THROUGE A STORACE CELL AND IMPACT A
STORAGE CELL BASE PLATE

The fuel assexbly is assumed to fell from & height 4-9 feer
above the storage rack, enter into & single storage locsation and
continue down through the storage cell impacting the stcorage cell base
plate. The analysis conservatively neglects any drag or buoyant
forces acting on the assexbly.

Maximum kinetic energy at impact = =-5 (‘68+5'§) = 5€%.5 Kew

. I v
Ve = Maxiouz impact velocity = (264 )%= (2« 322"_’_:‘."")‘/": 34.9 &|wc.
! .

The fuel assembly is assumed to act as @& missile striking the

stainless steel base plate. The thickness of plate that a missile,
' represented by the fuel assembly, can just perforate is calculated
using the Ballistic Rnurch laberatory (BE.R.L.) equation given in
reference D, 2.
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Te prvs2)2/3 - | : r
T
672D
25 " 3
Where - M = Mass of the missile = ‘220 . 7764 Lo
- q.

T = Thickness just perforated (in.)

Vs= Striking velocity o 3«.9 {4\1«:-

D = Diameter of missile

Chenging area. into equivalent diameter circle R.52¢ zg -~ 5s 5-5b=.
. (-’ ' ! d ? — 3 > ]
Thickness = T = VAT euua-r’)-‘ R
632y 2.5

Recommended thickness to '
Prevent Penetratiocn = 1.25T = 0.2 8

ConceSPN:  THE e RESTMBY Wik WoT PENETRATE
T™E VL' eate  BRE PLMTE.
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THE MAXIMUN REACTION LokD GENERKTED BY Tne
cUEL  ASSEMBLY  IMPACT  WiLL BE ESTIMKTED  BY
CALLVLAT NG THE ColLLResT LORD FoR ®
RECTANGULEE PLATE S\MPLY S\ P POLTED Pt ALl
FOUR  ED=ES. '
S = BoNI2:  36KkSy
a4 v 0 (€eF. Romex | P 387, ec Ie) -
= G 5426
—
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Question B.4:

Provide a more detailed discussion of the assumptions and
methodology used to calculate the decay heat loads for normal refueling
and emergency fuel core offload at North Anna.

Answer:

The assumptions and meunodology used in calculating the decay heat

loads are listed in our report entitled "A Summary of Information

In Support of Increasing the Spent Fuel Storage Capacity of North

Anna Unit Nos. 1 and 2", which was attached to our letter of August 20,
1982 (Serial No. 450). In order to expand upon the information contained
in this report, attached to this response is a copy of the decay heat
calculations.
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subTotal fwom Table I(unrT} 0.000539 528 2079

t,/s cone (3 SO hr + 45days
.,( qfe;’;;‘ ), L30% 108 ‘Z, 0.000030 0.30 52

13 tor2[332) 1S0A + &Sd
/ (?2&5’3 - I.6/x/?¢?s¢¢ D.0cc027 0.27 52

I3 coref3p) I50%a + 45day -

. GJCQA = ,.?‘(Xloésec 0.000026 0.26
/2 Coref3 150 b+ ‘1.)"4079
| ( 13%«»» - 2.25x10%5. ! ©.0000245 0.24
I3 cone(3yr) 150 r + 45 days

( ‘Ti)a e 2.57x %539:, 0.000 0235 0.23
I3 coze (3312 50 bn + 1S Ao

Iy = 289% 10 sec| 0.000023% 0.4

|3 cone (292) 150HL 1 454

( ‘?.')m.f“- 3.20)“0&#:&_ 0.000023 | 0.428
VE uw(szn) ISOhn + 4S |

+lyy = 35)x108¢8 | 0.000712 0.218

TOTAL UNIT *I tHC 1332 .26




CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

4.0./W.0. /CALCULATION NO.

REVISION

amioe 13929. 26 ~ | o 1o & XS
’ ?!lull./'l?l REVIEWER /CHECKEN (DATE INDEPENDENT ilVIl"lllolY! /
TR i (s ke s foiltn |t G 2 i
SUBJECT/ TITLE QA CATESOC. <ODE CLASY
’ FUEL POOL DECAY HEAT LDAD
CASE_2  (cont)
TABLE 1V N.A.* X
T
UNIT %2 P|Pe Mbt‘u//n ffi?:a;zu
subtstad ﬁwm‘?auer 0.001238 12 Q4 26]
/3 eong(3n) 150Ah+ 5
/ /54) - 152x%108 sec | 0.0000275 0.27 52
13 wee.(saz) |50kt & .
= L9ox108sec 0.0000206 0.20 2
Y3 0079{33(1) 150 b + 7
= 2.2/1X108 sec 0.0000245 0.24 52
I3 cve (34z) 150 b + 8 )
= 2,53x(0'® 0.0000 238 0.235 ]
13 cone (3 50fn + 9
/ 3&)= R.84 X |©C Z’gec, 0.000023%3 0.23% Si
I[3 coze (3 15000t 10 g%
( ( 3)2)._. 2 \6 % 104 sec 0.0000225 0,222 Sa
lls cone (5 ) 1SCohn 4 1)
ZQ) .47 X :983:“, 000002 | & 0.216 85
TOTAL UNIT =2 0.001407 13.91 €26
Su,rnmafg_:
Tetal MBEw/hn f-u-r Units%| &2
N.ANNA © T7.26 4+ 13.91 = 21.17 MBta//vz
Suvyy = 2.9 "
“ToTal 24 08 Mstu/h&
Total locstins ~ ©326+626+ 496 = 1748




STONE & WEBSTER ENGINEERING CORPCRATION
C‘LCULATlou SHEET J.O.I'.O.ICALCULIYIOI NO. REVISION PASE
‘ 13929, 26 = ! o [P

' af0r08

: PREPARER /DATE REVIEWER /CHECKER /DATE |”l’!l0ll? REVIEWER /DATE
L. srem /)82 |Gt G Zoake s12Y/13- ué%: 7 il /5
QA CATEQORY/ CODE CLASS

SUBJECT/ TITLE
FUEL POOL DECAY HEAT LDAD

é. CASE 3
Same o Case | axepl Lail wﬁ«dmﬁ Py
a full core disharge . (hssume for Unit®2).
From Ee;é ] fm a ol a;sm?e/
The fuel 4sto be Lruamshenad 2o he poe
at a wale O'f &Omt’n,fwz CZ&Om’o%.:
.Sfa)?fc"ng 150 hr> Clplt'e'z /ééuldo—u)w

TRANSFER OF ONE FULL CORE TO THE POCOL

Time to move Fuel wnTo Pool!
20 minules

(1 core) (157 assembu'eé/cme)( asimbly

= 3/40 minutes = /88'400 sece

= 52,33 Aw = &I8 days.

Squation @ is o wveult of a comcwalive
assumplion Frat Fhe f—u(’l conl W moved
inte the Fuet Rt ad a rale ofr
80 mimules As guven el assenioly .
Fe Pecay Heat of @ M eone déxff'.wzfe Lo @
o 0»6' Plfo Raginm |, & £3. and 72 eﬁucl'.ug
@ 4 frrwdvfrzd
® Mbtultr = 2500X 3.447
sea %waph o pape &3

l
/
0
oY
»

[ a3

\l
} Eeg |




STONE & WEBSTER ENGINEERING CORPORATION

CALCBLAT'ON SHEET JO.I'.O.ICALCULAYW. NO. REVIBION PAGE
© 7 amne 12929. 26~ ! o 124 &5
: PREPARER /DATE REVIEWER /CHECKER/ ATE IMDEPENDENT REVIE ER/CATE
€T/ TITL ‘ . LAV*A TE 2 . ‘/Z
i FUEL POOL DECAY HEAT LOAD e
CASE 3 lcont) '
TABLE Y - HEAT DECAY N.ANNA
|
. Qu ot '
UNIT P [P Mbtu (A1 .:%T: >
From Carse | payeé
Sultolal 0.000 534 5,28 209
Unik*® 2
|
| fudl toe (3y1s) 150hn o | (00007 0|
+ 20 mun m’g = 728x107s&| ) 0,00092 (X))
0.00083 3) b, 02 157
0.00269
\
/3 e (Bts) 150 A + 1
=32/x [07s 0,000095 0.94 52
I3 tone [29%) 150 Pas + 2
/ dw)—.— k.36 X lo’Jgec, 0.000049 0.48 3]
subtotadd 0.002934 aA8.0¢ 26!
Total 0.003368 33,32 470
Note !
Toolwsles (1),[2)(3) cousgford To Regeew I 2, 3




. STONE & WEBSTER ENG!# ZERING CORPORATION
CALCULAT|°~ SHEET 4.0./W.0. /CALCULATION NO. REVISION PASE

PRy 13929.26~ 1 0 13 428
. REPAREIR /DATE REVIEWER /CHNECKER JDATE INDEPENDENT REVIEWER/D
'_.:L.,_.SI:_’n,b.di % =%y, wrjvﬁz 4 '_é‘,ﬁ;; /2.

SUBJECT/ TITLE FUEL POOL DECAY HEAT LDAD QA CATEGORY /CODE CLASS

case 3(cout)

Total #eat for Units 14 2 North Anna
Summary. £F.88 + 2804 = 33.32 Mbtu,//w

Su{z}% 2.9] b

Total Heat 36.23 MBtu|mr
Tota! locaTions 470+ 496 = 966 aasemblits,

Nole : \Mww Heaok o Hbtu}e\n3 Lﬁuﬂiow ®
Bane T"-af%g-@i tiwme oﬂ»a core = a-b O




STONE & WEDRSTER ENGINEERING CORPORATION

CALCULAT|ON SHEET J.O./'.O./CILCULAYIOC NO. REVISION PAGE
"L atorod 13929.26-1 o | hgal
’ PREPARER /DATE REVIEWER/CHECKER /DATE INDEPENDENT REVIEWER /DATE
" srem 2 |Gt 0 Lk AYEE BT O ke s//12
SUBJECT/ TITLE | QA CATEGORY /CODE CLASS
FUEL PD”L DECAY HEAT LDAD
7) CASE U4

Same as Case X excpl WW
4sa full eowe discharge.

See Case 3 ¢ a‘sémwﬁl?m and
Won dés&/:aﬁg@ Aime. de-
terminaliory.

TABLE V7 HEAT DECAY - NORTH ANNA ¥

N'f‘.
UNIT %I P[Pe MBeu / hr f::»r/o:t

Same av Case 2
See Table T | Fa 9

Total Unit®! 0.0007332 7.26 €26




CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

4.0./9.0. /CALCULATION NO. REVISION PASE
Ay R [3929.26 =1 o |5 oS
PREPARER /DAT REVIEWER /CHECKER AT INDEPENDENT REYIEWER /DATE
T e [hm el e Bl ke s
SUBJECT/ TITLE UEL POOL DECA\( HEAT LOAD QA CATEGORY / CODE CLASS
Cave Y [ont) .
TABLE ViI NOBTH ANNA 22
: wani -
Unct *2 P‘Po Metw/ha, Laac;:n'a:é
Sec Table ¥
| g ll cnggau) 15D hrs 7
+ Q0 mwm] ;7 =  7.28x0054&| 0.00209 6.6 157
1]3ene [334) ISOm + 1
3,2/ x 1073 0.0000895 0. 94 S
I3 cone 3n) 1SOM + '
i) e 0.000043 0. 48 52
113 Core Isobn +3
l (5@) 2.5/ x o7 7;'& 0.000035 0.35 572
I3 core (3un) 150 + M
(?h)' 1.27» ?& 0.000030 © .30 L+ 1
1/3 cone IS0 + S
éﬁ): 1,56 x 10%s5¢ 0.0000L)5 0.27 e
/3 cone (347) 150 i + 6
z (,90 x 10¢ 0.000020 0.6 Sa
I3 Core(3wr) ISODm +7
(ﬁ) 2.9/ % 108 .522 0.0000245 0.24 S
I3 Copg[30n) SO + 8
/ JZ) = 2,53 X |08 {p 0.0000238 0.23 5.
3cone(3%) 1SDAr 1 9
/ ? = 2.84 % 108 @m 0.0000233 0.229 33
TOTAL ~UNIT*2 0.00302 29,91 b
Su g
"7 Total Heat  fer Uwmite 142 |
Neith Anna ! 7.26 + 2991 = 37.17 NBtu/lvz Locat s !
626x2 + 496
.swng 2.9 = /748
Total 70.08  mezu/in




© |PREPARER/DATE

STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET 9.0./9.0. /CALCULATION NO, REVISION PARE )
4801061 IBQ_ZLQ.ZQ -/ (@) loaf=s

.lw('ll/a‘llClll /OATE ‘/avlga :D(’IUD&CIT .‘v'.:'./;-‘/:t//j'a_

W%UEL pDDL DECRY HEAT LOAD QA CATEGORY/ CODE CLASS

8) CASE 5
Same as Case 2 with no .Sww# asse mblies.,

Approach:
5l the ol with Nowth Anna Umit! él

496 qesemblies, Use eW @ fm.

Decayy Heal calcwlalion.

TABLE Vii- HERT DECAY

Unit % | P[Pe Metulh f’éﬁﬁaa
from Summay of Case 2 | 0.0007332 7.20 o106
13 core/3 ) IS0 + Y5 days
ﬂ (3¢ + 12305 = 38?3?&5{0,&, 0.00004.17 0.214 53
/3 core[3y) 150 % 4 qs
+13 g = 4,19 R 10%e O.oooo:u} 0.all Sa
i[5 cow 3) 15Om + 45d
+ 149 Y = 4.96% 10 %o | 0.0000210 ©.208 v3
I3 conel3wr) 1500+ 45
/ 7‘) /5?0-47 fue| 0.000020S 0.204 52
0.24 tore[3w) ISD + 1S
d wwe»m =5.09%10 5:_. D.0000a0% 0./144 38
Total - uth“l 0.0008379 8.24 874

For 0.2¢ Cote modified 648/.4473&71@ :

(@ Mbtw|ha= 2900 X PFP %34T % 0.29%3




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

01081 . /
PREPARER /DATE

4.0. /W 0. /CALCULATION NO.

-1

REVIBION PAGE

(@) | 7efas]

. | s 5//2/82 llewl'll /CllCl’l /.l'lﬂykL
SUBJECT/ f"*

TNOEPENOENT AEVIEWER/DATE
s fay L

FUEL PODL DECAY HEART LOAD

QA CATEGORY /CODE CLASS

Case 5 (onT)

TABLE [X (cont)

Swummald '

. &
Zl’l&t - 2 P, Po Mbtu.}'h'l QO;QL:E;qu
From Summay af Cowe 2 0.00/1407 13.9] 626
I3 Cozefsya) 150 bt 12 years
= 378x 0% sec | 0.00002% 0.218 53
I3 coze(saq) I50hu+ 13 Y25 |
= 4.0 x 108 sec 0.00002 14 0.212 52
I3 cowe (3yr) IS0 n+ 14
) 150 Ut | oooain | om0 | 52
3 Cone (332) 150t 15 |
/ d - 4.7‘/xloé‘a:?c, 0.0000201 | 0.205 55
0.24 tore[34 ) IS0t 16
ppisont e e | ooocoros| o145 | 2
Totel 0.01513 14.90 874

~
Total Heat léz Unils /é.z
B.2% + /4,90 = 23. 14 MBtu/m

Total localiorns =874+ 87% = 1748

Nofe: For 0.24 Cone ,uAed 3‘6 @. poGe 12




STONE & WEBSTER ENGINEERING CORPORATION

' CALCULAT'ON SHEET 9.0./79.0./CALCULATION NO. REVIBION PASE
'. ‘§:~o;v ) ‘éﬂ;ﬁ%"’ (®) ’S %‘?r
CPARER /DATE REVIEWER /CHECKER /DATE INDEPENDENT REVIEWER/DATE
: , S+ 2 ¥2 w fﬁ‘(/@a f(ﬁ . clay/f =2
T Y
SUBJECT/ TITLE FU EL me DECAY HERT w‘D QA CATEGORY /CODE CLASS
8, LASE &

Same as Cwe 4 At Nowth Anma assembies

&;/gwad.
Y96 assemblics Dgzm \SLJV?, divded W
fof N dnna Uwil ®! and 2
Cavh, umt will bave 626+ Y92
=274 adsemblees.
Used e%(uz:'m 6"\ deal Kood calcwlodiow,
Utilaed Tokky ¥l amd T from Cace Y aud
reraleidated Fhe 496 awnds  from Swny.

For 0.2Y core uwed C%omz-cm @, %%L”




STONE & WEBSTER ENGINEERING CORPORATION

CALCVULATION SHEET
-
" [Preranen/.are

L I%#e! sluz’gz
SUBJECT/ TITLE

4.0./79.0. /CALCULATION NO.

13929. 26 = | o

REVIEWER /CHECKER /DATE
Vet 7 Zeakep 5121142

REVISION

PASE

1984 RS

NDEPENDENT REVIEWER/OATE
' /2

I

QA CATEGORY/CODE CLASS

FUEL POOL DECAY HEAT LOAD
Cave 6 (eont).
TABLE X - HEAT DECAY N.ANNA #|
Lo Quaut.
Unit * | PR | Matu|m |4 op
Total from Takle VI, pg| 0.0007332 7.26 626
I3 Cone (3(74) 150+ 45
+‘23~_. = 523 x 08se| 0.0000217 |. 0.215 53
1|3 cone () 150+ HE
+ |3 = U4 x 10851 ©,0000213 0.21i 52
I3 Cme(&u(\) | SO/, + 4S !
+H Yw = 4 46 X108k 0.0000210 0.208 : 53
1|2 cone (3un) 150 + 45
| ( ?‘L \53»;-—- Y. % |08%s0e| 0.00002.08 0.2006 S5
0-24 Coze(3p) 150m+ YScla : :
-+ /53«5 -A09 x 108+ | C.00000I 0.143 38
Total ~Unit ® | 0.00079I B8.24 874




i A%06

STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

\

4.0./W.0./CALCULATION NO.

REVISION PASE

oy 0 20 & RS

REVIEWER /CHECKER /DATE

r/,v,{a_ I?DI’IDDCIY IC.W 'll/bl?l/(l

FREPARER /DATE
L M S S ! lll g2

susleeT/TITEE W JEL POOL DELAY HEAT LOAD

QA CATEGORY/CODE CLASE

Swmm av:}L

Total loecatlons

Cact & (cowt)
TABLE X1  HEAT DECLAY N.ANNA v
Uit SA P|Po MBtu|n Quaul, of-
Total from Table VI | 0.00302 29.9/ 626
o eore (3] EOMST 100 lo.oooonas | ©0.223 | .53
0. (32/:):- ‘i)'-::lthO 9222 0.0000L18 0.-216 Gy
b (33”9: ‘3‘3?708&:‘;;";(_% 0.00002l6 C-2l4 S
13 cone |3l 1500 4 158 | 5.0000214|  0-212 53
o2vme(3p 160 bt Nt | voooom| ousi a8
Total 0.00313 30.93 g87Y

Total Heat 60'\. N.A. Units | § 2
B.24 + 30.93 = 39.17 MBtu/h

- 874 +874 = 1748 silex




CALCULATION SHEET

STONE & WEBSTER ENGINEERING CORPORATION

3.0./W.0./CALCULATION NO.

REVISION

108" 13929 .26 ~1 o - @25
PREPARER /DATE REVIEWER /CHECKER /DATE INDEPENDENT REVIEYWER ATE
"L hempel 52/ 82 |G Geakin S/l Debonls Ziokn £hill>
'l M ITL A CATESORY /CODE CLASS
WM EVEL POOL DECAY HEAT LOAD : =
10. TARULATION OF CASES | THRU & )
CASE NO. UNIT NO. MBtu [ ht “LOCATIONS PAGE
/ N. Anna * | 5,28 A09 o
I l 2 12.25 26! (A
[ Swiw 182 2.9 436 7
TJoteal 6 A0.44 966
2 N A * ) 7.26 626 a
2 ! 2 13.9] 626 0
2 Suwwy* 152 2.9 A 7-10
Total wug A4.08 . 1743
3 NA® | 528 209 1
3 ‘I‘ - | 88.04 26l |2
3 Sunuy ® 142 2.91 496 7-13
Total , 36.43 : 366
2 N. A, & | 7.26 ! 626 14
U v % 2 29.9/ | 6l /s
. Sumﬁ‘lé,z 2.9 hie 7- 15
Tg‘t_u NI, ._‘IC.O‘B_- _1._. 1248 .
L’ N.AL® 8.2Y4 274 b
5 Y 1430 a7 | ™
Total
6 No A.“ ‘
6 | * &
Total
N s
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i 5
. Vepco 2L SRR
: APPE ND' x ] VIRS WA IESTR D ANG "‘.:0&' Lomdany
Anrd) 28, 1382
N51-807-005
¥r. C. M. Wildur . 12429-2Y%

Project Engineer

sone & Webster Engineering Corporation
P. 0. Bex 2325
Bostcn, Massachusel: 021C?

Sear Mr. Wilbur:

FLTL POSL DECAY RSAT CADS

POISON SPEN: FLilL RACK PRO.TCT Np=31.2
NTR-A ANNA POWEA SzAz.ch LNIT NoS. o

You are nerein authorized to prozsed with .the caleulazion ef spent
fuel psol decay heat loads and pool temperastures Enc an assess=ent of
the ippacst on comwpoment cooling and service water systemd in asscrdance
vith the scope of work contaiped in Attachzent I. The estimace for this
werk, provided in your letter of April 22, 1382 (N51-V21-823), is 220
manhours . ¢ ’

All watk associated with this task shall be charged to J. 0. Na.
13929.26. The current ceiling for this project is 15C sathours. The
nev ceiling is 370 marhours. The 1532 insrement for this task is 220
camiouss . .

— The reguired completion cate for this work is May 14, 1382, Plesse
notify us in vriting in the event you should anticipate exceeding the

nev cathour ceiling or be unable to 2éet the reguired schedule.

1f you have any questions on this matter, piease ceontact the project
engineer, ¥r. H, §. McKay ot (8C4) 771-6079.

Very truly ysurs,

Mt R Ll

A. 1. Parrish, 111
Manager
vultiple Power Precjects

HSM:cbs
Aztachzent

ce: ¥r.-G. J. Burroughs, v/attachoents

be; G. B. Flowers M. L, Bowling, .'r. W. T. Davidson
J. C. Rarris, Jr. J. M, Davis ®. L. S=ith
t“R. 8, Mcks L. A. Taylor PSESC Records Management NP3

- i —va "z—-‘ '



POJC“Q ','Lf.;'
Y

ATTACKENT 1

$COPE OF WORK

For cases 1 through € Zescridec below calculate the faliowing:
1. Fuel Pool Dezay Hea: load

2. Fuel ®231 Temperazures for the I:llowing Cecling Systexm -inevp

i. L1 pu=mp 1 codlar
5, 1 pump Z esslers
c. 2 pumps. 2 covlers

“
-

Assessmen: of the Impact en Cocpozent Cooling Water and Service
Water Systess.

ASSUMPTZONS FOR ALL CASES
1. Hea: Leads tc be calculated using ¥RC Branch Techrical Pasition 9-2.
2. North Anna - use stretch rating of 2300 ¥w
3. Surry - use stretch reting of 0545 ¥

L. All fuel assumed to be coved to the pool instantanecusly 130 heurs
after shusdown except for full cere dischecge case wnen fuel i
=oved iwzz the reactor core o the fiel posl at a rate ci 20 mins.
per asse=dly szarting 15C hours after shutdoan.

wn

Service waser tempsrature 8T 1t design Tax. of 105°F.

Tew H1YE ..



Question B.7:

Verify that no loss of fuel pool integrity or cooling function could
occur as the result of a load drop from the maximum 1ift height above
the spent fuel pool and fuel building operating floor during rack
handling and installation operations.

Answer:

An analysis has been performed to evaluate potential local damage
and overall structural effects to the spent fuel storage pool due
to a spent fuel rack drop accident. After the rack is raised to
its highest elevation over the spent fuel pool, the rack drops
straight down and strikes the pool floor. Two fuel rack drop
attitudes have been considered: the rack hitting upright

with its axis vertical and the rack hitting on its corner at an
angle.

Based on the results of this analysis, the rack drop events could
cause minor structural damage to the floor of the spent fuel pool
loading area. There will be some local penetration of the floor.
However, the overall structural integrity of the spent fuel pool
will be maintained. A copy of the report describing the analysis
and the results is attached.



