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GUIDELINES AND TECHNICAL BASES FOR NUMARC INTTIATIVES SUMARC 8t

DETERMINE THE ESTIMATED FREQUENCY OF LOSS
AS FOLLOWS

Determine the total smount of smowfall in (nches which falls on the site in any
vear. NOAA data for smowfall are provided (n Table 33 Label the dats used by

DECINe the expecied frequency of 1. tornadoes per square mile for the
Vte uning plant-sp cific data NSSFC data e also proyided in Table 3.3, Label the
dste used a by

Determine the expected frequency of storms with winds between 78 wnd 124
mph A the sie. NOAA dats are Aso provided in Table 3.1 Label the deta used

by

Determine the txpecied frequency of hurricanes and tropical storms with
significant salt spray for the sim NOAA data for sites vulnerable o the offects of
salt spray are also provided in Table 3.3 uwmuum-n

Calculae the estimated frequency of loss of off-site due to severe wenther,
f. o events per year

Use Table 34 10 determine the Severe Westher Growp (SW Oroup)
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tracks sre bioken ivteo segments that sre dencted by segment numbers aw.unsm;mms-mo-—s— et
i__.,,’__.(;!!gc”.‘__m_m..ﬂf. for sach seperete segment The statistics in the tabies are based aniy on thr imil:ial btewchdown

s
]
. The Latitude and Longitude of the m nd endimg points of vach tormede are showr followed By the asverall length e

| wigth  Desths snd injuries for ssch segment gre listed. followed by Damege Class ECassge Class npmber. ronge from | ta ¥ and
provide an estimete of the dasage according to the table (81} below

T ihe teolumns labeled FPP provide the FujyitaPearson scele estimates of Force. Path Leryth and Path Width ALl three scales are
lwmwz ranging from -1 for the seallest categerg to 5 fer ths T orgest
|
l

fal t & [ r Path Uzete values reprasent estimatcos o3 to
..u&u!”“Mc“tMﬁm For instance. 1% o terrade Sad an overall length of 45 miles Sut made
Il agtusl grovnd comtact only 80 pergent of the time the Path Lemgts ~cale value wouid 8¢ 5 3 i E

__The AZRAN column indicates the siimuth and range from the ctenter poist 129/87 indiceles the toreado toochdown was 129 drgrees
' umu at 83 navtical ®iles from the center point

A civewlar plot of tornada towchdown pornts is enc losed The city of interest 13 at the center af the .lot . merth 13 et the t_.;.’

wﬁmm&mw!nm Squete srea. atewt I miles on 8
what might be pletted as 21 actually represents 2 touchdowns in o e sgeare and | teuchdown in the ad acent square

The four frequency tables provide detailied informetion sbout the time of day. time of year and iength and width charecteristics
of tornadnes 1n the area of interest

' The Path Width vs Path Length teble 1s computed from the Pl and Pu dats Alsc. the mesn gatt length ond mean path sveas are

computed from the Pl and Pu datas When the length and width scale values are converted back te lemgth and width figures the
| sinimce velues in ‘“‘. racge ere vied Feor esample. & Pl value of 3 13 comverted tec a largth of 16 miles in the calcwviation

The monthly and howrly distribution tablies indicate the favered times of day snd gear foi turmedoes in vech area Monthiy and
¥ percentages arve en bourlg 42 thution table Pear Limes are shown for each menth and for the entive gear
. ___These times should be intergreted and wsed in congunction with the hourly percentages in eramining the diwranal trend of
tormadoes All times 10 these tables are Cent al Standard Time

'
. The latitude and long:tude of the center point of the search wo'v- i% listed at the upser raight hand side of the Mowrly

‘ Bastribution Table These figures are in degrees end bundredths The ®mep scale osed 15 the civculor pleot ot compatable wath
! the WER 57 radar map. 125 navticel mile renge

Tatle 81 (DAMAGE CLASS) 1 tatie 82 (FPP SCAE)
: S € F odmphl DaArACE Pi tmiles) Pu tmrath)
1 Less than $50 H - Less than 40 (1sttie or Less thens 3 Less than &
- 2 950 to $500 S S . ML e T s
| 3 #500 to 5. 000 H o 40-7T2 Laght 2 30 &7 wards
4 #5.000 te $50.000 s f %8 3302  Soderate 1921 1855  gards
5 #50.000 te $500.000 2 2 113157 Consideranie 3399 56175 gerds
B _9500.000 tc $5 millien : 3 49829 = Severe o a-n . 176-506 gerds =
‘ 7 85 Miilion to 950 Mallien t - 207-260 Devastating =9 QO 3D 9 eiles
6 950 Million to $500 Millien °

s -8 Incredibie 100215 t 93 1 eiles
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48 Effects of Uos of ventilation

The purpose of this eva) ation is to determine the sverage steady state
temperature in areas contiining equipment necessary to achieve and maintain
safe shutdown during & sta'ion blackout.

There are siz heating ventilation and air conditioning (MVAC) systems at
WCGS. They are (Section 9.4, Ref, 4)

Contro! Building HVAC
bue! Building HVAC
Auxiliary Building
Turbine Building HVAC
Radwaste Buiiding MVAC
Centainment WVAC

- & O O O o

The turtine and radwaste b.11ding MVAC systems serve no safety relsted
functions or eguioment (pg. 9.4-47 and 5.4-56, Ref. 4), Safety related
equipment in the containment is desigred to withstand & loss of coolant
accident event which far exceeds containment conditions during a station
blackout (pg. 718, Ref. 3). The fuel building contains no safety relates
equipmant for the reactor.

Hence, 'oss of ventilation to the two remsining buildings, the contro)
building and auxiliary building, are adiressed below.

Control 8yilging

Loss of control butlding HVAC will not acvearsely affect contre! room
habitap!ity a8 explained in NUMARC 87-00 (pg. 2-12, Ref. 3), for the coping
duration of four hours,

The NUMARC concliusion 18 based on supuorting data that the contrel room
compien steady state air temperature «i'! not excees 120°F,

2833 10/ 040408 o8
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The remaining cabinets are 1isted in Taple 45, Table 4-5 also includes the
NSSS and BOP demultiplexers, which are not safety related or required
instrumentation to maintain safe shutdown. They are included per WONOC
request.,

ATl the equipment identified in Table 45, are locaed in the cuntro! reom
capinet ares, room 3605. The cabinet ares is shown in Figure 1.2-25 of the
VSAR. The arge size of the room, ample afr circulation and 1imited sou=ces
of heat generation, support for WCGS, the genera) NUMARC conclusion that the
dres steady state air temperature will not exceed 120°F.

Of the cabinets 1ist in Table 4-8, westinghouse recommends that the
vestinghouse supplied equipment cabinet doors remain closed. This
recommendation s based on equipment qualification tests with the cabinet
doors closed, which show sufficient cabinet cooling for the coping duration:
and the knowledge that opening the cabinet doors would eliminate the forzed or
natural circulating air flow inside the cabinets (“"chimney effect’). The
equipment qualification tests were performed at 120°F for two 12 hour cycles
(Ref, 29). Loss of the “chimney effect’ will reduce the air flow over the
components and hence reduce the component cooling.

In summary, loss of control building ventilation can be tolerated for the four
hour coping duration. The action required is that certain vital contro)
capinet doors should be cpened within 30 minutes.

Tyrbing=Driven Auxiliary Feedwater Pump Room

Loss of auxtliary butlding ventilation will only have an sdverse impact on
locations where a large heat scurce 1s present during the station blackout and
where decay "er* removal eguipment is present. The only location subject to
these conditions is the turbine-driven qux1liary feecwater pump room (room
number 1331). The following 45 a calculation of room 1331 amdient steady

e
L J
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The heat penerated by the turbine s determined by using the formula developed
in NUMARC 87-00 (pg. 7-20, Ref, 3) whi:r approximates the turbine as a sphere:

Rl AT TR S S

Q» 0.2 ¢ 3,01, - T L

air

¢ “V gl g &
14110 (T' Y.‘r )

where

Q = The heat generation rate of the turbine in watts

D =  The eguivalent diameter of the turbine in meters
T. = The surface temperature of the turbine in °K

T i, The air temperature of the room at station blackout onset in °K
The turbine surface temperature it assumed to be the maximum operating
temperature of the steam, S65°F (568°K) (Ref. 20). The effect of insulation
on the turbine, which reduces the surface temperature, s neglected, The
initial air temperature s 113°F (318°K).
The equivalent diameter of the turbine s estimated from its weight, The
turbine weight is 3,000 'bm [Ref. 20). The densit, of steel is 488 Tom/ft°
(Ref. 21). The turbine solid volume is 3000/488 = 6.14 fts. Estimating the
internal air volume as 2 £ gives & net turbine volume of B.14 1%, The

eguivalent spherica)l diameter is

D v 6/ o ((8.14) /)13

D = 2,50 ft » 0.761 meter

0633s 10/040489 32
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Now the turbine heat generation can be calculated from the above formula,

Qv 0.1 12« 37,0 (369-018)*% (0.761)%%) (0.761) (569-318)
o 10107 (0.761)% ((869)* - (31"
Q% 2,330 + 7,660 + 9,999 watt (34,100 Btu/hr)
This is a very conservative calculation, because

o The insulation will reduce the surface temperature and hence both the
ragiation and convection terms in the formuls.

o The steam temperature wil) most 'ikely be less than S68°F,
Depressurization of the steam generators, called for in the procedures
(Appengix B), will redute the in'et steam temperature below S65°F,

The turbine driven pump ‘s passing condensate at a maximum temperature of $5°F
(Ref. 20). This temperature is below the air temperature of 113°F, HKence,
the pump will net be & heat source in the room. The cooling effect of the
pump on the room is neglected.

The heat generated by (he three high energy pipe 'ines in the room can be
calculated several ways, First a calculation is done using the NUMARC
formula, thet the piping design specifications are used to show that the
NUMARC formula overpredicts the hzat input. The piping desigr specifications
are used n the final evaluation,

The NUMARC formula for heat generation from pipes is (pg. 718, Ref, 4).

Q¢ (0,110.4 ¢ 15'7(YS‘T‘1r)1/601/L

.

10,3011 0Tt ) @ L0 Tt

atr s air
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*  The heat generation rate of the pipe in watts
*  The dismeter of the pipe ‘n ueters
*  The surface temperature of the pipe in X
* The afr temperature of the room at statiocn blackout onset in °K
*  The length the pipe in meters

*  The surface temperature of the wa'l in %k

The lengths of pioing in room 1331 are sbtained from isometric drawings
Figure 3.6-1 Sheet 46 and Sheet 49 of the USAR (Ref, 4),

for 91-0BC-4"

L

L

¢ (545« 10,28 0,65 1444+ 38740 ft

* 60,1 ft » 18.3 muter

for 048 - MBC - 10"

L

L

.

# (4 +B.92+17,6+2(1.78)+2 (5:18)) ft

= 50.4 ft = 15.4 meter

for 078+ HBD - 4"

L *» (23,5« 3 « 10,5 ft
L= 37 ft = 11.3 meter
0633x 10/060488 34
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The pipe nominal inside and outside diameters obtained from Crane (Ref. 22),
are given in Table ¢ 6,

The piping Insulation and fluid temperature characteristics from Appendix D of
Ref. 23, are also given in Table 4-6., The tota) outside diameter is
calculateo from

01 L Dp » 2(‘})
s 4,5+2 (2.9
+ 9.5 inch = 0.24] meter

The insulated surfuce temperature of the pipe can be calculated for the
fnitia) room conditions by & conduction heat balance through the pipe
(pg. 100, Ref. 21)

.

. fina)’
* tn (OJ/D’Q) + lN(O’fo’l)
“ml;rr "'hﬂ, ol by

where the notation is defined in Table 4-6. The final steady state air
temperature (7310‘1) is assumed to be 150°F, This assumption is

confirmed later when Tfing] fs actually calculated. The pipe and insulation
thermal conductivities are obtained from Ref. 21 and Kef, 23. The natural
convection heat transfer coefficient is estimated from the simplified
correlation for air (pg. 206, Ref, 21).

(TF'T

Q

.

PIRRYY LA TR ILL

hoe 0,28 [(Tg - T
Finally the surface temperature of the insulation is

*
ls L T"ﬂ‘1 . O/ﬂ Dx L h

0633x 1 2/040489 1%



Solving iteratively for TS gives the initial surface temperatures in
Table 4-6 and the heat generation in Table 47,

Now the steady state heat generation from the pipes can be calculated using

the formula developed by NUMARC, The wall temperature is equal to the initia)
air temperature, hence a1l the varisbles are aiven in Table 4-6, The

caleculation is
Q0+ (0.1 (0.4+185,7 (370-318)% (0.241)}/2
¢ 170.3 ((370-31a)"’ (0.241)) (370-318)
! -7 . ] e ot
* 1.4x10 ° (0.241) [(370)" - (318)")) (18.3)
Q » 21,300 watt = 72,700 Btu/hr
The resultant hest generations are summarized in Table 4-7, The NUMARC
formula jives heat generation an order of magnitude greater than the steady
state estimate,
A third estimate of the heat generation can be made by restricting the heat
flow to below the design specification for the pipes. This value is 65 Btu/hr
v'tz at the insulation surface (Ref. 23. The tota) heat
generation for nominal conditions is simply
9" (68 Btu/hr ftz) - oI L
¢ (68) (=) (9.5712) (80.1)

1 3,720 Btu/hr o 2,850 watt

The cesign specification heat generations are also listed in Table d4-7.

0633x 1D/040409 36












Pescription

BOP Instrument Racks
RVLIS Equipment
Subcooling Monitor
ESFAS Cabinets

30lid State

Protection System*

Process Protection
Cabinets*

BOP Demultiplexer
for Control Board
Announciators

Westinghouse
Dezultiplexer®

westinghouse Nuclear
Instrumentation NIS*

TABLE 4-5

Potential Cabinets Requiring Open Door
During A Station Blackout

Component Number Room Number
RPOS3AA, RPOS3AB, RPOS3AC 3605
RPOS3BA, RPOS3BE, RPOS3BC
RPOGB, SBO78, SBO7? 1308
RPOB1A, RPOBIB 3605
SAD36A, SAQ36B, SA036C 3605
SAQ36D, SAQ36E
SBO29A through D 3603

SBO32A through D
SB037, SBO38, SBO41, SBO42 360%

RKO45A, RKO45SB, RKO45SC 3605
SBO46 3605
SEOS4A through D 3605

* Westinghouse Supplied Cabinets

0833« 10/040488
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spec. Number

Ref .28
J=110

Ref. 29
ESE-S1

Ref. 28
ESE-46A

Retf, 28
J=104

Ref, 2%
ESE-16

Ref., 28
ESE~13

Ref. 28
J=108

Ref. 29
ESE-16

Re®, 28
SE-10



Fipe Inside Diameter (Dy))
Pipe Outside Diameter (D)
Ins.iation Thickness (ty)
Insylation Diameter (D})
Pipe Length (L)

Fluid Temperature (T;)

Air Temperature (T _. )

air
Assumed final air
Temperature TS inat?
Heat Transfer Coef. (h)
Insulation Conductivity (xx)

Pipe Conductiity (kp)

Surface Temperature (TS)

0633x 10/040488

TABLE ¢-6

Room 1331 Piping Data

Units

inch
inch
inch
inchim)
ftim)
"y
*F(*°K)

of
Btu/hr/fooF
Btu/hr/ft°F
Btu/hr/ftoF

*F(*K)

48

91-0BC-4" 0dg-HBC-10" 078-HBD-4"
4.0 10,0 4.0
6.5 10.78 4.5
2.% 1.9 1.0
9.5(0.241) 13.7% (0.349) 6.5 (0.165)
60.1(18.3) 50.4(15.4) 37(11.3)
565 260 212
113(318) 113(318) 113(318)
150 150 150
1.06 0.79 0.87
0.0332 0.0333 0.0333
25 &8 2%
206(370) 182(3%6) 172(381)
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TABLE 4-7

Piping Meat Generation In Room 133l

Units 91-08C-4" 048-MBC-10°  078-HAD-4"
Nominal Steady State  Btu/hr(watt)  6,050(1772) 3,345(980) 852(250)
NUMARC Formi 1a Btu/hr(watt)  72,700(21,300) 58,400(17,100) 17,400(5,080)

Design Specifications  Btu/hr(watt) 9,750(2,850) 11,800(3,460) 4,090(1,200)
Values used in Btu/hr(watt)  19,500(5,700)  23,600(6,920) 8,180(2,400)

heatup calculation
(2 times Design Spec.)

|
|
| 0833x 1D/040489 50
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TABLE 4-8

Room 1331 Maximum Air Temperature

Reguirement

Turbine design specivication (Ref. 20)

Turbine with alectronic
governor equipment operabi'ity (Ref, 3)

Salcylated
NUMARC formula with door closed

NUMARC formula with doors open

| 0633x 10/060488 §1
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lemperature

150°F

160°F

170°%F

150°F
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SIDE VIEW
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TOP VIEW

REFERENCES: FIGURE 12-1l 1.2-16, 3.6~1(46), 3.6~1(4®
OF USAR (REF. &

FIGURE 4-2 AUXILIARY TURBINE-DRIVEN FEEDWATER PUMP ROOM
DIMENSIONS (RODM 133D
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