Public Service Company ©7 Colcracc

12015 Sast 46th Avenue, Suite 440; Denver, CO 80239

June 17, 1981
Fort St. Vrain
Jnit No. 1
P-31158

Mr. George Xuzmycz, Project Manager
Special Projects 3ranch

Division of Project Management
0ffice of Huclear Reactor Requlation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Nocket Yo, 50-257
Subject: Environmental Qualification
of Class 1E Equipment
IE Bulletin 79-018
Refarence: P-80350, 10/3/80
Dear Mr. Kuzmycz:

The following information is being submitted to assist you in the
raview of PSC's responses to [E Bulletin 79-013:

1. Summary of FSAR and Other Documentation Pertaining to High Energy
Line Breaks and Dasign Basis Accidents 1 and 2.

A. Design Basis Accident Number 1

“Permanent Loss of Forced Circulation (LOFC)"

The analysis of this accident is contained in section 14.10
and Appendix D of the FSAR.

B. Nesign Basis Accident Numher 2

“Rapid Deprassurization/Blowdown"

Tha analysis of this accident is in section 14.11 of the
FSAR
w AN,
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C. Response to DRL Question 6.1

(Supplied as Attachmen® 1 to this letter)

D. ggglification of Fort St. Vrain Safe Shutdown Equipment for
team Environment Resulting from Pipe Ruptures

Gul f General Atomic Report - GA-A12405 published May 30,
1972.

E. Evaluation of the Consequences of Postulated Pipe Failures
Dutside of the Reactor Building for Fort St, vrain Unit Mo,
1
This was provided as Attachment C to Amendment 26 of the
FSAR.

Summary of DBAl and DBA2 and Environments

The opening discussion pertaining to DBAl and DBA2 are quoted
from the FSAR and supplied as Attachment 2 to this letter.

Temperature Environments

Comparison of the DBA and steam line rupture temperature tran-
sients are provided by Figure 6.1-1 of Attachment 1 to this
letter. [t can be seen from this figure that the Steam Line Rup-
ture Temperature environment envelopes the DBA Temperature
cnvironment.

Steam line rupture temperature transient curves for distances of
20 feet and greater from the leak source are provided by Figures
6.1-2 and 6.1-3 of Attachment 1 to the letter.

Steam Line Rupture Temperature Transient curves for distances of
iess than 20 feet were provided by figures 3 and 4 of Attachment
D to our letter P-80350 dated October 3, 1980. These curves are
provided as Attachment 3 to this letter for ease of reference.

Radiation Environments

The following is excerpted from pages 7 and 8 of our letter P-80250.



P-81168
Page 3
June 17, 1981

"Radiation:

There are no radiological concerns directly associated with a high
energy line break at FSV. That is, the process fluid (steam or feed-
water is not contaminated. To postulate a radiological incident DBA
#1 "Permanent Loss of Forced Circulation" and DBA #2 "Rapid
Depressurization/8lowdown" were considered. NBA #1 provides the
worst case radiological conditions, but the overall radiological
concerns are minimal.

Complete details of this accident may be found in Section 2.1.6.b
(Attachment C) of P-79312 (Swart to Varga) dated December 1979.

In summary, the peak doses in the Reactor Building following DBA #1
are as follows:

Peak Gamma 180 Day Accumulated
Location Cose Rate Time of Peak Dose (REM)
Reactor B8uilding 1.4R/hr - 24 hours 4i

In conclusion, the reactor building will be accessible for short-term
operations following such an accident. The accumulated doses indi-
cated above would have no operational effect on the Reactor Building
equipment."

As indicated during our phone call of June 9, 1981, the above doses
represent the worst case in the reactor building. The 400 REM dose
includes the contribution from the gas borne activity in the reactor
building along witn the contribution from the activity of the gas in
the refueling penetrations.

Equipment at other locations in the reactor building would be subject
to radiation fields from gas borne activity only. Therefore, the
resul tant accumulated dose would be less than 400 REM,

3. How to Determine Temperature Transient for Each Equipment [tem.

The following fields from Enclosure 3 (P-80350, October 3, 1380)
define the time temperature qualifications for components.

Field Description
LOC (35) Defines general environmental iocation.

That is, either turbine building (T82) or
reactor building (RX2) steam 1ine break
environments

TEST-DIST(10) Defines the time-temperature

curve utilized for qualification
of equipment
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Components at a distance of 20 feet or greater from a steam
1ine were qualified to the 20 foot curve. Items between 15
and 20 feet were qualified to the 15 foot curve. The same

logic holds for the remaining curves.

Basis For Not Qualifying Equipment to Category 1 of NUREG-0538

As indicated during our phone call of June 9§, 1981, NUREG-0588
was written for LWR technology and postulated accidents.

It is PSC's position that the only items in NUREG-0583 that apply
to the Fort St. Vrain HTGR are the environmental conditions out-
side of containment. [t does not seem prudent to commit to a
document in whicn the vast majority of the requirements do not
apply to Fort St. Vrain.

PSC is not taking exception to qualifying equipme:t environmen-
tally, we are stating that it is our intent to continue
qualifying equipment to the accident environmental conditions ap-
plicatle to Furt St. Vrain. These accident conditions and our
environmental qualification programs have been presented to, and
reviewed by, the NRC Staff many times. It is PSC's position that
thepresent program is adequate for providing environmentally
qualified equipment.

Very truly yours,

/#J- 2 Ler A??-‘-<(Qh’77l

Frederic E. Swart
Nuclear Project Manager

FES/MEN: pa
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6.0 ENGINEERED SAFETY FEATURES

6.1 Question: Identify all Rezctor Protection and Zngineerad Safety
Feature equipment and components (e.z. mctors, switcngear, cables,
f1lcers, pump, seal) located in the reactor or turbine buildings wiaich
are required to be operable during and subssquent o a loss=of-coolant
(depressurization), feedwater line Lreak, or a steam line break
aczident. Describe the gualification tests which have Seen or will De
performed on each of these items o ensure their availabilicy in the
resulting eanvironmencs (i.e. helium, cemperature, pressurs, numidicy).

Answer; FCavironmental steam tests have "aen performed to verify that all
Safe Shutdown Cooling Equipment locatad in the reactor and turbine
buildiags will operate during and £follcwing a design basis accident (DBA),
feedwater line dreak ov steam pipe ruptura.

A listing of the Safe Shutdown Cgoling Equipment is presented in
Table 6..-.. The tast requirements and dascription of the test facilicy,
as well as the complete results of the environmental steam tasts ara
presented ia Gulf General Atomic Report GULF-CA-ALl2043, "Qualification
of Fort St. Vrain Safe Shutdown Equipment for Steam Zavironment

7

Resulting from Pipe Ruptures,” dated May 1972, The results of the tasts
show that all components cested have been qualified either unprotectead

or protected. The components which required some protactisn or minor
design change in order to survive the temperaturz transient following a
steam pipe rupture accident are listed in Tabla 6.1-2. A nore detailed
description of the required changes is given in GUI -Ga=a12045.

With the slanned incorporation of these changes, it is concluded cthat the
environmental steam test program has successfully demonstrated that the
Safe Shutdown Cooling Equipment has sufficient high-temperature endurance
to survive any anticipated steam nipe rupture azcident in the reactor

or turbine buildings.

w
ov

1

The temperature transisncs used for the environmental steam tests
were analytically determined. The results of that analysis led to the
conclusion that a ccld reheat steam pipe rupture in the reactor building
and a hot reneat steam pipe rupture in the turbine tuilding are the worst
postulated accident concitions. Although the reactor building atmosphere
temperature is considera.ly higher for a DBA (rapid depressurizationm of
the primary cooling system) than for a steam leak accident, the reverse
is true for the surface temperatures of the czomponents. The reason is that
the heat transfer coefficient for sti:am is much larger than for helium.
Because the surface temperature of a component and not the bSuilding atmosphere
tamperature detarminaes the temperature endurance limit of the component,
the cold reheat steam pipe rupture is repre.zntative Jf the worst case and
was salected for the environmental %est program. The results cof the
comparative analvsis between the temperatures of a DBA sznd a cold reheat

steam pipe rupture are shown in Figure 5.1-l.
POOR GRIGNAL
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CONTEMPT-G computer code was used to analvze the reactor and turbine
building atmosphere response following a steam oipe rupture accident.
This is a modified version of the original CONTEMPT code which has
been adapted for high-temperature zas-cooled reactors. For the analysis

the building pressure was assumed constant because the building pressure
relieves through the louvers which open at tihree inches water gase

pressure., The results of the analvsis are shown by a family of curves in

Figure 6.1-2 and 5.1-3 for the reactor and turbine buildings, respectively.
The complete analysis and the rationale for selecting these two sets of
curves for the environmental steam tests are given in the refer

enced
report. Each curve represents a temperature transient fer

fcr a specific distance

from the postulatad steam leak. In both the re2actor and turbine buildings
the ainimum distance from the st2am leak of any Safe Shutdcwn component
is approximately 20 ft.

POOR ORIGINAL
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Table 6.1-1

SAFE { "TDOWN COOLING SQUIPMENT LIST
N - T

Systeam | P r—— lastrmentation

or | g ot | or Equipment
Dmeceion Notes Equisment Number Location
Buffar Two loogs-equip~ 3u. fer He recirsulas POIC-2143 Teactor Bldg
Ha Systes | zent for snly one zor bypass valve POV-2143 %sactar 3143
| loop noted ‘ | !
| | |
! | Rmcdirculacor ialec v-213 Reaccor 8ldg
{ |slock valve 45-2193 Zontrol Roow
| l | :
! | Recirculacor walet HV-21213 isactor 3ldz
! | block valve 48-2121 Control Rwos
Searing i Two loops-equip~ Tearing wacer >aps P-~2101 Rmacz 7 3ldg
Water | semt for onlz 2ne P=-21015 Reacz v 3143
Systen | loop soted | ?=1106 Raactor 3ldg
2 | Surge tank emergency LC-2124% leactor 3ldg
g ! | drasn sacrol L7=i1249 Raacrar 3ldg
| i '
| | Neraal surge tank LG=2133 Reaczor %ldg
| | lavel controls LV-2135-152 sactor 3143
- ! |
|Surge tank level i  LSL=2137 %eactor 314
| fewiteh 5 fsolatiom Lv-21l3? Raactor 2ldg
i | valve
| | 3aaring vater puap 25-2131-1,25) Control Room
al ! | switches !
~ ' i ; |
| Bearing vacer aake-; ?-2105 Awaczor 8ldg
up pumps § switches, P-2108 Reactor 3ldg
as-21311 | Control Room
| ES-21394 | fsactor 3ldg
| .
Lov flowbypase bdear+. F5-21213 Rmactor 31dg
ing vater aaxke-up | FV-21313 .hnc:or Bldg
s | !
Low flow Sypass FSL-21297 | Raactor 31ldg
| | (bearing vater pumps) FV-21297 Reactor 3ldg
:l Turbice ! Turbice vater re- LC-21119 Resactor 8ldg
Watar zoval low-prassure LVv-21119 Reastor 3143
Remov 1l separator oackup
! | draln comutrols (to
| | turbige water irain,
i | cank)
: ' Drain costrols (%o LS8-2111 fsactor 31ldg
', rsactor Suildiag Lv=231118 2sactor Bldg
Lol
~ sump) LI-2118

POOR GRIGINAL
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Table 9.1-1 (comutinued)
it
System lastrumatation Instrmentation|
or or | or 2quipment |
Pmcsicn Notes Zauizoent Suber Locacioa
| |
Turbine Pressure relief ?8-2112 Reaczor 3ldg
Water curbine water idraia! ?V-21120 { Rsactor 3ldg
Ramoval header i
(continued) ! |
Tusbine watar drais MV-11277-1,25] | Rsactor 3l.g
tank equalizacica |
1
Standby pump scars tSH-.L132 | Reactor 3ldsg
(turdbine vatar
remsoval pus ‘
i }
Normal pump sctars Lo-2112 eaccor 3143
(turdine water L38-21129 Raactor 3lds
resoval pump) 1
Normal curbise watez LC-I111l4 ‘?.uctar 3ldg
removal tank leve.l L7=21316 Reaczor 313
comtrols !
! |
| Backup turbine wvaters  Reacsor 3ldg
removal task level Resaccor 3ldg
concrals. ’ ;
|
Tuidine wacer remo- | 2-1101,13 {Reacear 314
val sumps & switches 45-21111 | Concral Rwca
i 45-21112 catrol Reom
Zquallizacion llne | HV-21277-4,5, |Reactor 3143
valve %o turdige | 547 l
| Water drals fank ! !
Circula~ |Four circulacors | Bearing wvater supply] 73-2133 Resaccor 3143
tor bear- | ~equipment for | lsolacien {
ing vater | culy one circu- !
control lacor soted-cyp-  Mala drala comeral | PDT-I175-1 Reactor 3lqg
ical of four PDC-217% {
circulators POV-2175
Scasm/vater draia oT-2179-1 Reactor 31dg
control PDC-2179
POV-2179 |
PM-2179 |
{ {

POOR ORIGINAL
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Tabls S.1-l(contiaued)

23
System lostrumencacion Iutr-suun'
o ar -] 4 tﬂ\l‘”‘ |
Notas _ Zquipment | umber | tocatice
| | |

Circulator! Pour circulacars | Cirsulatss | ce2101 {Rraceor 31dg

Vatar ~equipmmac Jor | !

Turbine caly one cirzu~ ; Circulator watar | 25-2109 Rasctoy 3ldg
lator noted- tuzbiae block V-2109-1,2 |Reacesr 3ldg
typical of four | valves ‘ :
circulators ! |

| dacar curbice son~ | 30-2109 Control Roos
| tvol valve | 2c-2109 |Reactor 3ldg
! | 3V-2109 faaczor 3ldg
!nw-ynuun segar~ LC-21103 faactor 31:;
| atar lavel comesal | LV-2120) laactor 31
' 1 |ctrewlatar serrice Doasezigrer |
' ' ‘system lsolaticn aru -oe=4d oucrol Awea
l | valves, zirzulatar as-21192, & !
b+ Fbrm amd scacic -21203 Control Wwem
seal | #S-2137-1
| ! thry -3 Pasctor 2ldg
i | §V-21192-14-2
| -2120% 162 Peactor 3143.
f-srpna :oudessace] 35-21237 |2aactor 314y
| ad=igsion valve o | AV-21157 Raactor 3ldg
circulator vacer ’
turbice '
Plant Protactive | ?DI5-21109 {Pasctor 3ldg
Syscem (P?5) zirsu- | ToIs-2151 |2eactor 3ldg
lator trip laputs | ?DIS-211353 {Reactor Bldg
PDIS-211/3 Reaczor 3143
PDIS-21178 Reactor 3ldg
PDiS-21177 Reactor 31ldg
PDIS~-21319 Reactor 3ldg
POIS-21321 Reactor 31ldg
PDIS-21323 Reactor 3ldg

Zamrgeacy Two loops-equip~ Zmergency condensase| 39-2237 Concrol 7 om

Condensace "un: for only one headur admission | 8V-2237 Fursuu Bldg

Header |loop noted valve 2o steaz ! i

generacor ; '
| | |

Feedvacter Tvo loops —equip~ l'.'néuur seasuresmet ™ -1208 Turbine 3ldg

Control pmeat for caly one comtrol ™-2205-1 Control Zocm
loop noted ! PC-2205 Concrol 2wWom

M=-2205-2 Coucrol wom
‘ M™M-2205-7 Coatrol vom
7-2205 Turdice 31ldg

POCR ORIGINAL
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Table 6.1-l (contiaued) 25
Syatem lastrumantation tmuua‘
or or or Zquipeent =
Dmgcicn Jotes ____ fguioment Sumber Locatica
Stem Two Lmo-«u.a-' Superheatar :unrq TT-2225-1 :-6| Raactor Jldg
Cenerator !zent for only ond ture lsdicacar | TT-2225-1 m~6| Control Rw.w
Control | loop soted D=2225~1, -2| Control wom
| TI-2225 | Contzol Rwom
| Stem generator ?T-22129 | Turbice 3ldg
2 | pressure concrol | PC-2229 | Control Rwom
| PY=2229 | Turdbine 3ldg
I PT-22129-1 |Turbize 31dg
| PI-22129-1 'Control Rwom
l | PM=2229 Control Room
| pr-22129 |Comeral woa
i 3ypass block valve | 27-2293 Turdine 3ldg
| 45-2293 |Conezol Rom
Superheater outlac v-222 | Turdine 3ldg
L 3to0 chack valve 38-2223 Zoncrol Rwccm
Zaargeacy !?Jo locps=agquip~ | Zaergency ::ndoucu; FT-2235 |eactor 3ldg
Condensace (zent f{or only 2cel flow =omeral | ™=-2239 !Coneral Rooam
loop nocad | | FC-2239 “amtrol Recom
w.2239 {Reactor 3ldg
Zzargency coundensate| 45-2291 Comerol Room
block valwe | 4v-2291 (Reactor 3ldg
|
Staan Cold reneat i{scla- 45-2249 Ceatrol Room
enecator ticn (inlaet) | BV-2249 Reactor 31dg
“omtrol
(Rahaatar) Cold reheat isola- 4s-2251 iControl Room
tion (inlec) qv-2251 jln.ctar 3ldg
Cold reneat (sola- V-2243 Reaactor 3ldg
tion(ialet) PM=2243-1 'Ca:rol Room
PC-2243 Control Rocwm
l— ;
Steasa Two loops-equip- |Raheat bypass pres- r?"' 226‘ !Turbtu 3ldg
Generator mant for only oneisure contrsl PC-22 Control %00m
Concrol loop ncted l PV~2267 !Tuntn- 3ldg
(Reheacer) | |
Steam Two loops-~equip~ ‘hhutu Sypass ] BV-22131 !Turbt:.n 3ldg
Generator |ment for only onelpressure comtral | «$=22131 Control Room
Coutrol loop noted ‘ !
(Reheater, Raheater (outlet) | 8V-2253 'Turbine 3ldg
stop check valve | 35-225) [Concrol won

POOR GRIGINAL
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Table 6.1-1 (continued)

Control panel for
tagine driven pump

e - —
Syscem i lastrumentacion !Zu:r..auunl
of | ot ‘ or Zyulpment |
Pmcticn | Notes Zquipment ! Nuzber | Locatiocn
Rmactor I PCRV Cooling ? s iP-MOl.:S.:.:S Raaccor 3ldg
?lant | |
Cooling | Cooling water out- TE-4637-1,18-1 'Rmactor 3ldg
o1 Watar . let temperacure TE-4617-3,38-] Raactor 3lig
| TT-4637-1,38-1 | Conezol Roca
i |{T1=4637-1,38-1 Coatrol Roca
| ! |
Hydraulic | Sydraulic pusmps P-9101X, 35X Reactor 3ldg
Systan ! ! | |
l | Bydraulic pump AS-9101-1 centrol Rwoa
; | switches 45-9103-4 Control Rwom
! » -
‘ | lastrument Alr S-3211-1,-2, . siel. Bie
las trumenc | Compresscrs and -3 WRRRAS S
ol Ade | afzarcoolers c8201 Turbise 3143
i |C82013 Turbine 3ldg
| [C3203 Turbize 3143
! | { |
Fire Watan | Pire vater pump P-4501 fFire Water Pump
| | | . House
| | | AS=b 504-2 | Cowerol Poom
! { |PS=4504 Turbioe 31dg
| | | L3-4506-1 Turbize 3143
| i [L5=4504=2 Turbine 3143
‘ ]
| : | Bagine driven fire P-4301-3 Fire ater Pump
| | pump and coutrols | House
l' : S-4504~1 ontrel Room
| i

POOR CRIGINAL
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Tabla §.l-l(comtiaued)

changer

23
Syscem lascrumentation trmentacion’
or or or Zquipment :
Dmcsicn, Soces Sguipoeat Numpes Locaticn
|
Dlesel Fire water backup = PIC-22%6  Turbine 31dy
Ganerator to service water 231 POV-CL58 ,Turbine 3lig
Coolers diesel geserator i
cooiers PS~4lbo | Turbice 3ldg
PICeelt6 ;?un'.u 8ldg
PCV=el66 ‘?ul‘buo 8ldg
|
Diesel l Pire vatear backup l Nona
Caneracor | to lostrumac air {
Alr Cooler | coolers Il
1 1 ]
Clrsula- T ! ' Pumps A,3,C [Clrcsulating <acter
tiag W“atar| } | Makaup 7mp douse
Maka up ‘ | | !
l | Cireulacing vater 124102-1 | Contrel Room
! {uuw pump & . 25-4102-2 'Control Roca
| | guizches { |
| | | |
Service i | Sarvice water pumps | ?-el01,1,185  Service s v
Water ! | and zontrols | | Pump House
| ; ; 45~ Zu-l..‘..ll':anuol %00
| |
Servica | ! Isolacion to dacay | HV-422 | Turbine 81dg
Water | heat removal ex- i AS=42258 tencral Roca
|

Turbine 3ldg

lsolatice aou “remlioy HV=4257
Comzrol Roos

tial turbine vater | H3-4257

|
|

jervice

FSV-4211-1 Turbine 3lag
[solation %o instru« [SV-321i-2 | Tusdiae 31dg
mant alr coolers FSV-3211-1 (Turbine Bldg

Temperaturs comcrol | TCV, ™V, TE- :?ur‘atu B8ldg
valve for lastru~- | 4234, 4225,  Turbine B8lag
sant air compressors| 4274

|
|

Diesel geoeracor TIC-4286 | Clesel Gen. Rooms
coolers temperature TIC=42%7 Dlesel Cen. ocoms
instrumentation and ' TIC-4249 | Jlesal Cen, Roonms
control ; TIC-4270 I‘.)tuol Gen. Rooxms
ibtucl generator TCV=-4166 Diasel Gen. focas
| conlers temperature  TOV-<lS7 Jiesel Gen. woms
| control valve TOV-4269 Diesel Cen. Zcoms
! | TCV-4270 Gen. looms
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Tabla 5.1-lizonticued)
¢
1 1
System lastrumatacion Tastrumentacion
or or : or fquipment |
Lmction Jotes Iyaiozest Susber Locstiocn
|
Service , Plesel gezerator  TE-u266 | “lesel Jen. Rwoms
Wacer | coolers temperacure TI-ul87 {Clesel Cen. Rwozs
(coutiauaa Juctlet secsors TE-e289 | 2ilesel Cen. voms
l TE-e270 Jlesel Jen. oms
Isolacion from emer< @S-4221 lsmeral Rwom
sency circulaciang dVeslll-2 Turdine B81dg
L vatar supply
Standbv ,’ | Dtesel 31l ziansfer P=3201X, 5X Clesel Cen. woc+
Generscor | | pumps md soazrals 45-3259 Stasel Gen. 2o0ws
o1l & Atz | l 45-92100 | Diasel Ges. lcoms
!
2 ! Dlesel geveracor ai3 C-3201,15,2, | Ctesel Ces. 2c0ms
Cozy ressc"s and <3
concrols | 28-92101-1,-2Ctevel Gen. lccas
| 02-1,-2
| |
Auxiliacy bSoiler . Pe3404X | Turbine 3ldg
fuel o1l feed pumps ?-35045X { Turbine 31dg
md svitches 85-3427 | Tusbiae 31dg
| #s-3423 | Turbtae 31dg

POOR ORIGINAL
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Table 6.1-2

SUMMARY OF CORRECTIVE ACTION PLANNED FOR SAFE SHUTDOWN COOLING EQUIPMENT TO
WITHSTAND STEAM PIPE RUPTURE ACCIDENT
[Planned CorrectivedAffected
Lest Tag Yo, Component tgtion Comgonent
PIC-4258 Pneumatic Pressure Con- apply insul- PIC-4256
troller ation PIC-<266
TCV=4234 Temperature Controlled none, because (TCV-4224
Valve failure is {n |TCV=6235
safe direction |TCV-4174
None Class All A-C Corbination design modif- [HV-2253
Motor Startar ication (providdHV-2254
for remote bv- |[HV-22131
sass of overloadHV-22132
:ir:ui: iz RV'L%ZS
needed) AV=4257
| |
|
: 3 | ’
s : | |
| ‘ I
| ! i
& | ;
HV=-2312 Motor Driven Valve | design medif- 13V-1290
Operator |  dication HY=2291
| (short out HV=2253
| overload HYy=2234
element in lHV-ZZLJI
valves - over- HV-22132
load prote:tionl
provided else~ |
where)
[
LVv=-21114 1 Contirol Valve Actuator design modif- [PV=2267
TVv-2227 ication (re- PV-2248
! | move pressure
gage)

POOR GRIGMAL
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16,10, CESIGH 34ASIS ACCIDENT NO.

2l L0S3 OF FORCED CIRCUTATION (LOFC)" (Powar Level 379 Mwi(z))

‘-’0-1001 28820 2’352‘.3“

A avsoshetical permanent loss of forced circulation of zrimar ¢golant
helium would require zhe excended failure of all four Relium 22 eslatare,
thelr stean and watar drives or treir mulsiple sources oI molive jowar, oT
failure of Hech the main sceam and renear sceam sectioms of both staam

-y

generacors. Tuis condition i3 an extensian 2f tha 30 mia camporary liss ol

ascrmal shuzdown 2s0ling acaident dederided ia Section 14.-.

"sa Zacailed dascristiln, consequencss and susslemencarv ilaformaction
sertaining o this accident and supolemencarv accidents ara given in
ippendix D, dazaiied and suzplementa-y i(nformacicon pertaining <o ne
serzanen: loss of forced cirsulazisa (LOFC) fa3r cthe Tor: 3t. Vrain B3GR,
The ..“.c~'s of Appendizx D Lincluda

- 19 I :c'aiLc‘ Sescriscion of Design Jasis Accident No. 1

D.3. Supplemental LIFC Accidant Rwesulcs

0.3. LOFC Aczident Experimental Data and Analwcical Metheds
164.10.1. Cenudicioas of tha Accident

At the time of chis Avpochecical loss of forced cirsulation, the reacs
would 1ave scrammed, Tost prasaoly om "swo-lsepe-trousle’’ as delines In Taol

.1=3. Loss of f {reulacion in ane lsop csuses isolacion of that Lo¢
wnile subsaguent eulation in the sacond loop comstituctes TWi-l:le

troudla.

Jhen it becomes apparan: O the plant Jsperator that the loss of forced
circulatisn i3 permanentc, @.3., after acout 3 hr when resumpticn of cooling
would cause steam gererator damage (see Aprendix D, Sectionm 2.2.%), the
primary coclant system would de dnprcssuri ed o storage (ia a few hourss)
in the normal nmanner tharough the helium purificacion system as described i
Section 9.4.3.5. The reserve shutdown system wo»Ld be cperatad after tals
initial period toc assure an adequate shutdeown =margin.

The PCRY cooling watar system would conctinue in cperstion and would 52
close!v monitored since its operatica Ls vitzal to the PCRV ingegrily durin
the accident. This svstnm i3 descrided in Secticn 3.7 as a Class I svszaenm

connected to tne essenctial alectric ' sus. Two saparate izantizal closes
loops susply zsoling water & :hrse separace zomes of she PCRY ghs %33
head penetratisns; the sore supoort floor; PLRV liner oa Iha sic2 vail a=né
tup head, and the 2CRV dottcm nead and >ctcom pemernrations 2als capazis
couliang (one of twe Llenci laoops operating) is assuzed a§ i@ JonseTUES

tive Lizitiag casa.

The reactor 2lant 7entilaiics avergn would continue o cpearace 3§ 2ot S
duriag che accident in orcer to provide fiitratica and slavacad velaase I:r
any fission product activizy escapiag from the PCRV during the course of ‘ei

accident. This system is descrided ia Sectiom 6.1.3.1.
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No other s»sctar plant squipment is required =0 fusction durinmg this
accident. Continued operation of non-essential equipment, instrumencs and
controls normally operating during reactor shutdown i3 assumed for purposes
of monitoring piamt conditions, but this equipment has no effect on che
course or consequences of tae accident.

The following operator actions have been determined to De either
necessary or desirable %o mitigate the zonsequencas of this accident:

1. Normal post scram operaticss.

2. Actions required tc re-eitadblish helium circulazion (assumed %o de

unsucsessful for chis hypothetical acciden )

3. Prizary coolant systez deprassurization.

<. Operation of the resarve shutdown system.

5. Adjustment of the PCRY coocling systeam watar flow ratas and sover
prassurs to .ncrease cooling adbilicy in areas affected.

None of the adove items reguire rapid operater response and cth these

actions could bde carrvried out ia a logical sad thoughsiul manner.

14.10.3. Acciden: Resul:s and Consecuences

Summary. This accident involves buch core damage and fission rraduct
release causing off-sita doses. The cora not regicns slowly noat up %2
about 5400°F, aaximum, occcurrving after 83 ar. Approximatelvy 250 of tha fuel

particles in cthe core will suffer failed coatiags, resulcting in ralease ¢
atout 28% of che core fission product inventory. Of cthis 28% of “he iaven-
tery, less than 5% remains gas bomne in the PCRV. This il is essenciglly
all noble gas with a small amount ¢f iodine.

Qther cthan melting of the sceel components of the control rod assembly
and some local failure of the PCLY liner insulation, no other failures in
the core or PCRV i{ntermals will occur. The core will remain suberitical
during all periods of the 2ccident due to control rod and reserve shutdown
system poisons.

The doses resulting from this acciden:t are orders of magnitude lower
than the guidelines of 10 CFR 100. The total duration (5 month) doses at
she low population zone boundary (16,000 meters) based on initial oparation

of the plant at 379 Mw(c), are listed below.

Whele beody gamma 0.37 mrem
Thvreid 36, mrem
3one 1.0 mrem
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t4.11.  2ESIGN 34313 ACCIDENT M. 2 "34PID DEPRESST ZATION/3LOWDCWN'

(Power Lavel 379 ¥w't))

In zhis section the Desiga Basis Accident Yo. I (Rapid Cepressurizaction)
is :nalvzed and evaluated. This acs’dent consists of a hypothetical suddan
failure of bBoth clasures ia a PCRV penetrazion so that thRe prizary coolant
s78ces i3 vipiily dapressurizad, and any potcntial for air ingrass is
davalopad.

‘H.s accident was originally presenced iz the PSAN as a Maxiawxm
dypothet al Ac:i.an: o illustrata that the essanti-_.ly instantanecus
relaase .f ne ':ac':r sirsulating fission nroduct ilaveatory woeuld net
exceed 10 :?1 0 .a.. .« The doses are at laast an corder of magnitude
Selew cthe 10 C37 .L‘.: . 3t assumed that the coolanmt with {83 activisy
$8 allowed =2 csczp‘ directly Ircm the vuilding into tha acmosphaTe al
ground level without lﬂ? srediz for nold us or filtration by tha "nﬂ:-.azz.ﬁ
srstam, Tha off-size doses resulting from tliis accident, dasec 3 lasign
gsivities, aive given ia Table l4.1l-l. These doses woull Se aven ;-wc:
if Zased on axzectad” prizmasy coolant activities.

e e dizions assumed for the MHA are assumed 237 e
e wind ¢ scabilicy condition G with %he ralsase initiazia
a8 an arTea sourss.

Table 14.11-1
DCSES 7TROM MAXIMUM HYPCTHETICAL ACCIDENT
(Power Laval 873 Mu(z))
elease of "Desizn” primarv -~colant zas-borane activicy aaly)

/

Total Duracticn Lose (rem)

At Exclusion At Low Populaticon
Tvpe of Dose . area 3oundary Zone Boundarv
whole tody gamma (WBG) 2e 3 0.073
*hyroid 3. C 0.30
3ons 0.075 0.004

A mechanical basis was not considered to exist for the Maximum Hygc-
thatical Accident, and thersfore only the hypothetical radiclogical
gtcnsagquences were considered. However, at the vaquest of the DRL the
aypocthetical sudden failure of both closures in any penetracicn was
malyzed, The resultant primary system Jdepressurizacticn ratas were
analyzed mechanistically with vespect td the free flow area ptlluatd to
develop in each penetiaticn as limited by the "Flow Rescricsor” cn;‘"lnrtd
safaguards. The resultii-g analyses showed that even with failure of both
silsures Lz a penatracion:

«+ whe incegrity of the fuel and core configuration are not disturdec
by any chrust fozces develcoped 5y the primary cocolant, and imposed

upon reactor iatarmals, during the depressurization, . lB‘NA[
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16.11-2

2. Adequate primary circuit cooling would be maintained following
the depressurization by use of the circulators on eizhwr stean
or watsr-turdine drive with the reduced coclant densizy. No
damage to the circulators would occur during the depressurization,

3. The continuation of the normal return-flow of clean helium 2o the
PCRY would alamcst totally exclude ingress of air into the PCRY,
However, even if all return flow to the PCRV were elizinated, che

iz ingress would be insignificant Zreom both a heat genaration
and graphite combustion viewpoine.

4, Alchough thera are a number of 1ctions which the operasor could
perfors to furcher ensure or improve the safe shutdown cf the
piant there are no immediate or necessary actions which are
cequired of his.

5. The pressurs diffsrenzials and jet forces due :¢ the depressurizing
prizary coolant will not cazage or overprussurize any required
components of the PCR. or the reactor building

o

The radislogical czonsequences of the rapid
although increased in severity with respec
Hypochesical Accident, would be well withi
by 10 CFR 100,

sressurizacion,
¢ the Maxisu=
he limics prescribed
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