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Response

Essential systems are those critical to the immediate mitigation
of the consequences of a LOCA. Also identified as essenfial are
those systems that could be useful, although not critical, in
mitdyating an accident that results in containment isolation.
tsscngill systems are not automatically isolated by accident
signals.

Nonessential systems are those that are not required or used in
the mitigation of an accident that results in containment
isolation. All nonessential systems are automatically isolated
by the containment isclation signal,

Taser) A

Essential and nonessen*ial systems are identified in
Table 6.2-16.

Diverse parameters are sensed for the initiation of automatic
isolation of nonessential systems penetrating primary
containment. See Section 6.2.4 for a discussion of containment
isclation signal sensed parameter diversity.

As required for post-accident situations, each nonessential
penetration, except instrument lines, has two isolation barriers
in series that meet the requirementy of GDC 54, 55, 56, or 57, as
clarified by SRP Section 6.2.4. 1Isolation is automatic with no
credit taken for operator action. All manual valves are sealed
closed so as to qualify as an isclation barrier. Each automatic
isclation valve in a nonessential penetration receives
independent i(sclation signals, derived from diverse parameters.

The design of the controls for automatic containment isolation
are such that the resetting of the isolation signals will not
result in the automatic reopening of containment isclation
valves. Reopening of containment isclation valves will require
deliberate operator action on a valve-by-valve basis. Ganged
reopening of containment isclation valves is not used. Isolation
valves in the RHR process sampling line, reactor water sample
line, HPCI and RCIC suction and steam supply line, and the TIP
system ball valve are being modified to reflect this criteria.
These modifications will be incorporated into the HCGS design
prior to fuel locad

The primary contaiment isclation logic setpoint pressure is

1.0 psig. This pressure is far enough above the mazimum expected

pressure inside containment during normal operation that

inadvertent containment isolation does not occur during normal
ration from instrument drift fluctuvations due to the accuracy

of the pressure sensor.

1.10-48 Anendment 5
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TABLE 1.11-1 (comt)

Specific SRP

i1.3.e

The sxtarnal design pressurs
of the containment
structure provide an
adeguats margin above the
saxisus sxpected extsrnal
pressure.

1l.6.9

pelief valves used as lesola-
tion valves should have &
relief setpoint greater than
1.5 times the containment

design pressure.

11.6.4

Valve nearest the contaln-

mant and .A.:x between the
contalnsent the ficgst walwve,
when both valves are located

outside pcimary contalnment,
sihould be enclosed in a leak-

tight or coatrolled lsakage
housing

“ ..

rollowing & LOCA, repressu- i~
zation of the containment
should be limited to less
than 508 of coatalament
design pressuis.

“pDesign of Lnstrumentation for
LSF atmoesphere clesnuy systess
1o the guidelines of Reqularoty
Guide 1.52 and to the recos~
sendations of ANSI NS09 as
summacried in SRP Table 6.5.1-L.

BUuRSar
Description of

tornado depressurization ie
not designed with sny margin
asbove the saxiousm sxpec
external presiure as stated
ir. kegulatory Guide 1.76.

Relief valve setpoint is not
grester than 1.5 times the
contalnment design prsssurs.

Pressure increase due to main
stean isolatior valve (ASIV)
inleakage after a LOCA will
resalt in vepressarization of
more than 50% of the contair-
ment dealgn pressure.

Complianca with the ainisus
instrumentatlon reguirements
fox the CREF system are
discuseed in Table 6.5%-%

and tor the FRVS aystems ir
Table ‘..'5

Page 130t 20
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vater seal for at least 10 days. The ECCS and RCIC
jockey pumps can be used to maintain pressure and to
provide makeup or to £ill up the feedwater system
niping in the eniikely event that

—

~eontaiAnenis (} 8 necessary .
Deleted

High pressure coolant injection (HPCI) turbine steam
supply =~ The drain pot line is maintained full of water
by condensation on the turbine steam supply line.

Chilled water from and to drywell coolers - The lines
in the reactor building are seismically analyzed with a
vertical rise from the containment penetration of
approximately 8 feet.

RWCU supply = The lines in the primary containment are
Seismic Category I and form a loop whose vertical leg
is approximately 49 feet.

RCIC turbine steam supply = This is similar to b.
above.

Main steam line drain - The line to the isolation valve
is Seismic Category 1. Steam would condense in the
line and form a water seal during normal coperation.
Closure of the inboard and outboard isolation valves
upon receipt of a containment isolation signal and the
water seal provide a barrier to bypass leakage.

Drywell floor drain and drywell equipment drain sump
discharges - The lines to the isolation valves are
Seismic Category 1, and the sump water acts as an
effective vater seal.

Reactor auxiliaries coolant system (RACS) supply and
return - There are seismically analyzed lines in the
auxiliary butldtng, with a vertical leg approximately
6-feet long that forms a water seal.

Deleted

6.2-17 Amendment 4
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(n addition to the third isolation valve, there are isclation
valves on the high pressure coolant injection (HPCI) and reactor
core isolation cooltn? (RCIC) discharge lines, and on the reactor
wvater cleanup system (RWCU) return lines that connect to the
feedwater lines between the outside containment isolation valves
and the . third isolation valves. Those isolation valves can be
closed by operator action from the main control room.

See Section 5.4.9 for a further discussion of the design of the
main steam lines and the feedwater lines.

6.2.4.3.1.3 :utdual Heat Removal Shutdown Cooling Suction
ine

The residual heat removal (RHR) shutdown cooling suction line
penetrates primary containnent and taps into one of the two
recirculation loops. Isolation is provided by two normally
closed motor-operated gi valves, which are maintained closed by
a containment isolation signal. One containment isolation valve
is located inside primary containment, and the second valve is
located outside primary containment.

; v : Lo

6.2.4.3.1.4 :oﬂduu Heat Removal Shutdown Cooling Return
ines

Conntch 4o 13 }
The RHR shutdown cooling return)lines penetrate the primary ave Connected Yo

containment and dtscharge-inte, thg discharge side of each
recirculation loop, which mﬂﬁo RPV. Each

line is isolated by a single, normally closed, motor-operated
primary containment isolation valve that-receives—a-containnen
leolatton signal. onts.de Primary Continment and be O

destable check walve NS de Prmar conhf'\mcgd. he Mo*&'-opﬂ'q
. mmvflﬂ"r‘"' “usttfiedonm the—
WWWW
d

i
WW&MW
e Srepection—

/
e ane inber\ocked. clsed by e reactker high pressore
&.gna\ dir:ny nermal o;:lv\h and are e tained cloved
dor:ng an ac.dent b\) a sw waler lewd isdadieon 5:igne
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6.2.4.3.1.9 Residual Heat Removal Low Pressure Coolant
Injection and Core Spray Discharge Lines

The RHR low pressure coolant injection (LPCI) and the Tore spray
:*schatgo lines penetrate the ?ttlary containment and discharge
rectly into the RPV. Each li .e is isolated by a single, usd primary
normally closed, motor-operated containment isolation valve thetds
containment and a. desiable

i
Cj::: vaWe ins de QVﬂnQ:!’-:oaf\a
g=%125;:;:f:gt:::Il_and—coz.—spcay—loot—%h0—00qv+f002:::::::55::r--

/e+ooo6—cyo0on—ou4o#d.—ol_9s&aoey-eonecfﬂncne———*ceoaotft!-.-
,.4oo%cttuu—tI—not—7eovfdve*b'ctust—vrvItIr"!tft#y—#.—onoucad_byﬂ—-
inittating-e-—<cooling water supply to-the reactoca -

In addition, there is a HPCI line which discharges into the RPV
by way of one of the two core spray lines downstream of the
containmert isolation valve on that core spray line. rhtngllax‘?ﬁ

aen nment

is isolated by a normally closed motor-operated gate valves
of—'-o&uQ+o—Lao1AL1nn—vt¥vv—fs*tvlfn—joottffvd—on‘thv—bo.+1r£hoe*—-
th’~“’€*‘iyl&‘lwll_l~cl0.0‘—17!%'.—00"#‘0ﬁ"#l‘0¥—€Oﬂt.fﬂl’ﬂff"——
Automatic—isota ‘becouse greatersafely 46—
™ for bed vawe W 4o deteble chek val
is woter.opira va 3 N SQE W 2 e ble Ch ve Ve,
or e Care spray line v das Lhe stcond { i35 e
"6.2.4.3.1.6 (dn Pressufs Coolant Injection an “;;;:v:t.Co¥3 " arrie
Isolation Cooling Steam Supply Lines

The high pressure coolant injection (HPC1) and reactor core
isolation cooling (RCIC) steam supply lines have two major
containment isolation valves in series that are normally open,
located inside and outside of the primary containment. The third
containment isolation valve on these lines is a 2-inch, normally
closed globe valve, on a 1-inch bypass line around the inside
major containment isolation valve. These valves do not receive a
containment isolation signal when a LOCA is detected. This
permits these ESF systems to function during a LOCA. However,
these valves automatically close when a break is detected in the
portion of the steam supply line outside primary containment of

*he respective systen.

(.2.4.3.1.7 Reactor water Cleanup System Line

|  Reactor water processed cChrough the RWCU system is taken out of
containment from the reactor recirculatica loops. The RWCU line

Cash Pesradle cheek valve is previded w.Th a bypess ling fer tavhn
purpeses . These /.res arc s seladed by an a.r -operated, Fo.l ‘elosed, 3/.61 valve.

6.2-47
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outside primary containment that closes on a containment
isolation signal.

6.2.4.3.1.13 Post-Accident Liquid Sampling System
-

There are seven post-accident sampling lines that penetrate the
cimary containment. Only one of the seven forms part of the
:crl as wvell. See Section 6.2.4.3.2.16 for a discussion of the

containment isolation provisions for these lines.

6.2.4.3.7. 14 Instrument Lines

The instrument lines that peneirate the primary containment and
form part of the RCPB are designed to optimize their monitoring
function and to minimize uncontrolled releases of radiocactivity
*o the environment. These instrument lines have a flow
restriction orifice inside the primary containment and an excess
flow check valve outside the primary containment for automatic
~ontainment isolation in the event of an instrument line break.
If an instrument line develops a leak of 1.5 to 2.5 gpm outside
containment, the resultant differential pressure of 3 tc 10 psi
across the excess flow check valve will cause the check valve to
close automatically. If an excess flow check valve fails to
close when required, the restriction orifice and the main flow
path through the valve have a resistance to flow at least
equivalent to a sharp-edged orifice of 0.250 inches in diameter.
Each valve is also provided with two limit switches that operate
lights that indicate valve position and » solencid valve for
remote reset. The capability for remote operation has not been
provided since there is no remote indication of failure of a
specific line,

w | Lasers lbﬁﬁ?‘
6.2.4.3.1.05 Conclusion on L1 ]

To ensure protection against the consequences of accidents
involving the release of radioactive material, piping systems
that form the RCPB are shown to have adequate isolation
capabilities on a case-by-case basis. In all cases, a minimum of
two barriers are shown to protect against the release of
radicactive materials.

In addition to meeting the isolation requirements stated in
GDC 55, the pressure-retaining components that comprise the RCPB
are designed to meet other requirements that minimize the
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be reliable boundaries against containment leakage, and that the
system is maintained by visually checking for leaks during normal
instrument calibrations.

the instrument lines that sense suppression sool water level have
a remote manual valve for isolation. Their design is justified
on the "other defined basis® because system reliablility is
greater with a single isolation valve and because these systems
are closed systems outside containment that can accommodate a
single failure vithout loss of system re  iability as a boundary
against containment leakage.

6.2.4.3.2.22 Conclusion on GDC 56

To ensure protection against the consequences of accidents
involving release of significant amounts of radiocactive
paterials, fluid lines that penetrate the primaty containment
have been demonstrated to provide isolation capabilities on a
case-by-case basis in accordance with GDC 56.

In addition to meeting isolation requirements, the pressure-
retaining components of these systems are designed to the same
quality standards as the containment.

6.2.4.3.1 Evaluation Against GDC 57

6.2.4.3.3.1 Chilled Water S{.t.l Lines and Reactor Auxiliasries
Cooling System Lines

The chilled water and the reactor auxiliaries cooling system
(RACS) lines are closed systems inside primary containment.
However, greater safety is achieved by meeting the requirements
of GDC %6. Therefore, two redundant motor-operated isolation
valves that isolate on a containment isolation signal, one inside
and one outside primary containment, are provided.

(243 /8 T nsert D
bedvd i 232 Control Rod Drive Lines

The CRD system has multiple, insert and withdrav lines, that
penetrate the primary containment.



L aseryr O el

g ! T' the classification of these lines is quality group B, and they

ace designed in accordance with ASME BiPV Code, Section 111
Class 2. The basis upon which the CRD insert and withdraw 11nes
are dool?nod {s commensurate with the safety importanceg of
maintaining the pressure integrity of these lines.

It has been an accepted practice not to provide automatic
isolation valves for the CRD insert and withdraw l1ines in order
to preclude any Tocstblo failure of the scram function. The
lines can be isolated by the solenoid valves provided on the
hydraulic control units (HCUs) that are located outside the
primary containment. The lines that extend outside the ptlllr{
containment are | inch or smaller and terminate in systems tha
are designed to prevent outleakage. The solenoid valves are
normally closed, but thox open upon rod movement and during
reactor scram, In addition, & ball check valve located in the
CRD flange noustn? automatically seals the insert line Lf there
is & break., Finally, manual shutoff valves are provided outside

the primary containment.

!

|

2.4 2332 Deleled
6.2.4.3.4 " Evaluation Against Regulatory Guides

6.2.4.3.4. Evaluation Against Regulatory Guide 1.11 (Safety
Guide 1Y)

Compliance with lcqulleor¥ Guide 1.11 (Safety Guide 11) is
discussed in Section 1.8.11,

6.2.4.3.4.2 Evaluation Against Regulatory Guide 1.141

Compliance with Regulatory Guide 1.14) is discussed in
ction 1.8.1.1040,

Regulatory Guide 1.14) is not & requirement for HCGS. However,
our assessment is that the other defined bases for complying with
GDC 54, 53, 56, and 37 that were implemented on HCGS meet

Regulatory Guide 1.141 requirements.
$.2.4.3.4.) Failure Mode and Effects Analyses

A single fallure can be defined as & fallure of & component in
any safety system that results in & loss or reduction of the

‘o’.“
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systen's capability to perform its safety function. Active
mechanical components are defined in Regulatory Guide 1.48 as
components that must perform a mechanical motion during the ™
course jof accomplishing a system safety function. Appendix A to
10 CRF 'S0 requires that electrical systems be designed against

ssive single failures as well as active single failures.
Sections 3.1 and 15.9 describe the implementation of these
requirements as well as the requirements of GDC 17, 21, 35, 41,
44, 54, 55, 56, and 57.

6.2.4.2.5 Evaluation of Other Defined Bases

when the reliability of an ESF systen is increased by using only
one containment isolation valve, a closed system outside primary
containment is used as a second isolation barrier to accommodate
a single active failure. In the case of a single failure, the
closed systea accommodates the b an extention of gg
the contaimz ent, Table 6.2-28.identifies those penetrations
isolated with only a single isolation valve., Figures 6.2-45,
6.2-46, 6.2-47, and 6.2-48 shov the limits of the extended
~ontainment boundary. All manual valves at the stem bounda

:at valves, test valves, and drain valves, arelunder administrative
-ontrol to assure the integrity of the extended containment
boundary. Isolation provisions for the extend 2
boundaries are identified in Teble 6.2-277 Table 6.2-%also ‘
evaluates the ability of check valves and safety/relief valves to
raintain the extended containment boundary. All extended contain-
ment boundaries are Quality Group B (i.e. ASME B&PV Code Class 2
piping), Seismic Category 1, and designed to temperature and
pressure ratings at least equal to that of the containment as
identified in Figures 6,2-45 through 6.2-48.

Missile protection for plant systems and structures is discussed
in Section 3.5.

6.2.4.3.5.1 Conclusica on Other Defined Basas
when greater safety is ensured by using a single primary containment
isolation valve, a dependable closed system outside primary

containment is provided to act as a second barrier against the
release of radiocactive materials.

6.2-62 Amendment 2
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setpoint is greater than 1.5 times the containment design
pressure.

For relief valve PSV-F0$7, shcwn on Figure S.4-13, the-relief
setpoint is less than !.5 tines the containment design pressure.
lgvorthcles:, this is acceptable since valve F097 discharges into
the suppression pool. Any increase in valve backpressure due to
an increase in suppression champer pressure resulting from an
accident will tend to better seat the valve, thus enhancing its
containment isclation capabilities.

TTnsery C
6.2.5 COMBUSTIBLE GAS CONTROL IN CONTAINMENT

Following a postulated loss-of-coolant accident (LOCA), hydrogen
gas may be generated within tie primary containment as a result
of the following processes:

a. Metal-water reaction involving the Zircaloy fuel
cladding and the reactor coolant

b. Radiolytic decomposition of water in the reactor vessel
and the suppression pool (oxygen also evolves in this
procees)

c. Corrosion of metals and paints in the primary
containment.

To preclude the possipility of a combustible mixture of hydrogen
and oxygen accumulating in the primary containment, the
containment atmosphere is inerted with nitrogen gas before power
operation of the reactor.

To ensure that the hydrogen and oxygen concentration in the
?rtnary containment is maintained below the lower flammability

1-1:dzévcn in Regulatory Guide 1.7, the following features are
prov :

a. A containment hydrogen recombiner system

b. A hydrogen/oxygen analyzer system (HOAS) .

‘o 2-‘5
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HCES - FSAR

e TABLE 6.2-16
—_——-—— i
(1) Vvalve type:
o

Ball BL
Butterfly BF
Check valve x
Gate valve 6T
Globe o8
Pressure relief ¢ PSY
Stop check SCK
Safety relief SRY
Explosive (shear) xP
Excess flow check XV
Ball check cLex
Hydralic control unit HCU
Restriction orifice . FO

(2)

(3)

(4)

- (8)

See Figure 6.2-28. Numbers in this column refer to details
in the figure.

AC-operated valves required for isolation functions are powered
from the AC standby power buses. OC-operated isolation valves
are powered from the station batteries.

Normal valve position (open or closed) is the position during
normal power operation of the reactor.

Table of isolation signal codes:

A - Reactor Vessel Low Water Level - L2
8 - Main Steam Line - High Radiation
Not used |
Main Steam Line - High Flow
Main Turbine Inlet - Low Steam Pressure (Run hode)
Main Condenser - Low Yacuum (Main Stop Valve Greater than 0% Open)
Main Steam Line Tunnel - High Temperature
Orywell m?n Pressure
Reactor Building High Radiation
Reactor Vessel Low Water Level - L3
Reactor Vessel Low Water Level - Ll
Reactor Water Cleanup System - Area High Temperature in the
system's equipment compartment
Reactor Water Cleanup System - Area High Differential
Temperature across the system's equipment compartment
ventilation duc's
N - Reactor Water Cleanup System - High Differential Flow between
the system influent and effluent piping outside the drywell
0 - Standby Liquid Control System Operating
P - Reactor Water Cleanup - High Temperature at Outlet
of Nonregenerative Heat Exchanger

= Fﬂ&.-—-:h"‘mo?
e 9 68 5 00 0

11002775 | Amendment 6, 6/84
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HCES - FSAR
TASLE 6.2-16 (Cont'd)

(%) Power source:

C.‘\amnck

Electrical Separation Souscae:

A - Class 1E electrical channel

B8 - Class 1E electrical channel

C - Class 1E electrical channel

Class 1E electrical channel
Reactor protection system (RPS)
electrical separation channel

RPS electrical separation channel
RPS electrical separation channel
RPS electrical separation channel
Non-Class 1E

LI B B

& N> x£o

Page 29 of 32

For explanation of electrical separation channels, refer to
Section 8.1.

(7) Remarks:

n'
a.

c.
or

}ﬁin steam isolation vaue r:guiresthat
be deenergized to close Valves.

both solenoid pilots

Accumul ator air pressure

plus spring act togetrer to closé€tbalves when both pilots are
deenargized. Voltage failureg”ag only one pilot does not
cause valve closure. The valve€ are®designed to fully close in
less than 10 seconds, but in no less than 3 seconds.

A separate pressure interlock closes the
reactor pressure,

vnvef%;o:high

clae Hig
Separate HPCI system isolation provisions isetate—these vnved‘)—
haust pressure high, area temperature high, steam pressure

X
Tow N and steam flow high.

clase .
d. Separate RCIC system isclation provisions 1004“0-&&40 valvu)’

or

low, and steam “low high.

gn exhaust pressure high, area temperature high, steam pressure

‘)’ r cloges
e. Valve fesdate on HPCl system steam line

pressure mrgn,—and-drywett—pressure—highe— (s cnd do:‘-.adl p'asaft

e e e

T1002778

Valve clvses on RUC pqsiem she
od .u‘..u.ll prenvie 1:5L.

A
w Lae pressure low

Mmendment 6, 6/54

hah.
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here no Appendix T, Tpec jest i3 indcched, see
. 7eble 6.2-24 Sfor Ao Her ol scusson.
- Fae Page 30 of 32
TABLE 6.2-16 (Cont'd)

9. Valvq‘fETBSQZOn HPCI system high discharge flow.
h. Valve closes on RCIC system high discharge flow.

. Valvemrm closeson RHR system
high discharge flow.

closes

’on core spray system high discharge

j. Valve
flow.

k. This penetration is a boundary between the drywell and the
suppression chamber. It is not a path from the primary
containment to the enviromment.

: Delded .
used-dy—thecontainment—hydrogen—recomdiner—sysiem:

m. Sealed penetration

n. Relief valve set pressure - 410 psig
0. Relief valve set pressure - 68 psig
p. Relief valve set pressure - 495 psig
qg. Relief valve set pressure - 500 psig

r. Locked closed valve

s. System defined as essential per the gefinition in HCGS' response
to NUREG-0737, Item I11.E.4.2

t. System defined as nonessential per the definition in HCGS' response

to NUREG-0737, Item I1.E.4.2
Bes.ered and nshlled Regvivlory Gude |l & discvesed

o L8011 .
v. Penetration P-22 and P-220 share primary containment isolation provisions. |

w. Penetration P-70 and J-202 share primary containment isolation provisions. |

x. Manual override of the isolation signal is provided to enable the operator i
to change the post-accident position of the valve,

Y. Hhis wie wll be dested a3 pd of e MV sxling
‘1’“‘" por d‘f“' e "‘B""rm'\h‘ éﬂoa.amonQ

T, Rel-ef valve set pressvre - (480 P8 Y iselatien

pr.vlilons’

11002775 aa. Rl ef vt sd?m':m.. 150 Ps:§ Mmendment 6, 6/84

, - 27
bbb, funcimd sns p.2n IAQJA cnd P-au3p Skra P7™ 5
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HCGS - FSAR

TABLE 6.2-16 (Cont'd)

(s) P&l ")'iublishcl as FSAR figures depicting the penetration configuration.

Figures

—t -t N — —

&6 & e s ' && 55 Y . &6 & &V & S5
- & .~ mmmm™m - ™~ - - nn - - .l.iln ~ — 000“”3 - - -t & -
MM e ™ vt ol oot et vt P ol ol et 4 QD ™) N O P ) et et Wedot XM OO T & PN NN ™M™
g 5 .8 9 .c......o.o...-....ooco.o......‘.‘vo--....
1171“3‘“3332"1432233332563“32131‘2 MMM N e

s e S-S e i St Sk Y B S0 e N B B e Il T 0 N N g L LW o) © & & & & & & O
55655565556‘695555966999999“556"’5“‘1’559“55

2« = o w wesenwix = cacmar osan-.3B88Y E 3

Amendment 6, 6/84

71002775



; Page 32 of 32
HCES - FSAR
TABLE 6.2-16 (Cont'd)

{9) Post-Accident valve position (open or closed) is the rosition during the
fnitiai 10 minutes after an accident. -

$10) Shutdown valve position (open or closed) is the position beyond the initial
10 minutes after an accident,

(11) The ESF System designation is applied to primary containment penetrations
that are a part of n ESF System and where that part of the system provides
or aids a function that is characteristic of an ESF System. Although re-
activity control systems are not usually characterized as being ESF Systems,
in this table reactivity control system penetrations are given the ESF
system designation.

(12)  Manvel indicatts remese smencve/ . he Aon
of vkt chsre foomm Hhe powin cortro/
roem , onkss indecfed orheransé.

| (13) The veke s crosed A/ remte  mrenva/
/7 /c/oo /om SAE NN (dn/fb/ 70077,

(/4 49(,,/-.-4 /s é,“ d/;x-om/ hand wheal.

(15) The wvihe cliswm Jfmes are sadche
of He wihes rafd Copedifhes owmnim
Ve/re chsvre /kxes vre _oiken 2 C%/b)éf A

Valve. ok dunaq ﬂoﬁ%

(7) RKamek prcavel sntuhen Cﬂ;’qé‘//, ;5 prev.ded i
11002775 4¢Pt Corrtra] Fodm A G . G5s34d mf’e‘s{'sm

(%) 7he valve getusfor 4s o1/y w/% Lxercrse fhe



. HCGS FSAR 1¢/83

Page 1 of 2
TABLE 6.2-25

PENETRATIOUS USING A CLOSED SYSTEM OUTSIDE
PRIMARY CONTAINMENT AS A SECOND ISOLATION BARRIER

Tontalnment -
Penetration _
NumBer Line Isolated Justification(l)
Pdrhy—4B 4 RER—Shutdown€ooling Returs B
P=SA, 5B —to-Reactor R
W%W -
Injection —=—
P- 20l Yacoum Braaker Nehaotk Brnch q ¢
p-202 HPCI Pump Suction ac
p-203 HPCI Minimum Return ac
P-204 . HPCI & RCIC Vacuum Breaker a)J
Network
P-207 VacuJdm 1 acker Netwux Bvanth a, ¢4
pP-208 RCIC Pump Suction a,c
P-209 RCIC Minimum Return a,C
p-211A thru 211D RHR Pump Suction a,c
P-212A, 2128 RHR Suppression pool Cooling a,cC
& System Test
Vacoum Braker Nehax Gach
pP-213A, 2138 WW ac.d
] )
P-214A, 2148 RHR to Suppression Pool Spray a
Header
P-216A thru 216D Core Spray Pump Suction acC
p-217A, 2178 Core Spray Test to Suppression s, C
Pool
P-Z;:; J=209, J-217, Suppression Pool Water Level b
J=-

Anendment 2




of the containment boundary. These instrument

HCGS PSAR 10/83

TABLE 6.2-25 (Cont'd) Page 2 of 2 |
Notes: |
(1) Justifications: .
. a. A single isolation valve is used because the system
N provides or aids the emergency passage of fluids
into and out of primary containment. The addition
of a second containment isolation valve decreases
the reliability of the l{lt‘l providing an
additional source of active failure.
b. A single isolation valve is used because a second

{solation valve would not add to the dependability

lines are a reliable containment boundarf. To add
a1l

a second containment isolation valve wou engthen
the containment boundary without a subsequent
increase in the dependability of the containment
boundary.

¢ The Lne 4o the soppressien por| s alweys

s.obmf_fsCA se +hat the pr:mc\g Conbainment

alnosphere Cannot impinge vpsn Jhe valve

d $He \‘xlgl:m prov.sims 4hat av gred N

cCammosn betuean cortrinment Pm\«\:\mf\%
p.20) , P-20%) P- 297 P-23 A, and P 238,

Can be Shewn +o PYQJZJL iS|atien 53

(e dundant Primery containmedt iso lqkon
valves, as an llernchive. 1o consderiag
dh e Vacoum brauke netuwork as & losed S-‘SJGM.

Anendment 2



[see Leaeno)

RPV PRIMARY
(RECIRC. LOOP) CONTAINMENT
18CPSV 4428
A
8C.v167 BCvie8
L
* LT M
—D<- - :
8c-vo7e 8C-vo71 B8C-V184
8C.vId
P3
8C.viss
DETAIL 3
HOPE CREEK
GENERATING STATION

FINAL SAFETY ANALYSIS REPORT

AMA SHUTDOWN COOLING SUCTION LINE

FIGUAE 0238
SHEET 307 @ AMENDMENT 8, 06/34]




RPV
(RECIRC. LOOP)

-
PRIMARY
CONTAINMENT
ey
CLOSED SYSTEM

ASOCATON ALV ES
PAA ' (]
8Cc 172 viee
scm vin
BC.VME] VIM
8C Vs
sCvOT4] VIEd
-

DETAIL 4

_ISOWATION VALVES
P-4p
Vil
vio
vil?

@c-Vig

HWOPE CREEK
GENERATING STATION
FINAL SAFETY ANALYSIS REPORT

RHR SHUTDOWN
COOLING RETURN LINES

FIGUAE 823
MEITAOr @ AMENDMENT 8. 06/84




PRIMARY
Lol CONTAINMENT

TEST/DRAIN VALVES

u;;!g-von voes | vors | vorr | wesa | voor
psA lecvizal virr | vazo | van uu‘o+ vore
pes 18cviza] vize | vaae | vazs | waee | vors
pac locvizs| vize | vasa | vase | vaas fvim

ISOLATION VALVES
san T[sevons[vooz | VOT2 »80 |BCvi7e| vieo | vasz | vaas | weer] vien
pea |lscvoos|voeS |VIIY CONTAINMENT
see |lscvore|yolT |vi20 PRIMARY
'x .cV“3 v“‘ V.e‘ o' ------------------------------------------------- }
ve0 (| scvior|vioZ [Vi22 :
P58 i
RPYV :
CLOSED SYSTEM !
4 o W ? 8E-V007
BE.VOO0S | BE VOOS ;_..~._~_a ' .
-_BEvors BEVOS
8J-v00
.
8J-v018
BE- VO __en
ovor?
8€.v088
CREEK -
26.V087 GENERATING STATION
FINAL SAFETY ANALYSIS REPORT ‘f
DETAILE AMR LOW PRESSURE
. COOLANT INJECTION
NOTE: COHE SPRAY DISCHRGE LINE
a 'oun&o:“ 3&1 SPRAY b an i
(SEE LEQEND) g ' SHEET S OF & AMENDMENT 8 06/84 )




{.
\ .
Main S leam Lines
PRIMARY
e CONTAINMENT
AR-VO41
AB- V042
%
AB-V040
AB- V018
AB.VO19
DETAIL 9
HOPE CREEK
GENERATING STATION
FINAL SAFETY ANALYSIS REPORT
MAIN STEAM DRAIN LINE
FIGURE 629
hlll LEGEND) SHEETIOF @ AMENDMENT 8§ 08/84
. s e




2 °$ K - 3
. ... ' 8CHBV- BCPSV 44318
BC V283 8C.V258 e
DETAIL 27
MOPE CREEK ‘T
GENERATING STATION
FINAL SAFETY ANALYSIS REPORT

RHR RELIEF TO
SUPPRESSION CHAMBER LINES

FIGURE §.2-28

"SEE LEGEND) MEET T OF @

w




: =
] '
PRIMARY
RPV CONTAINMENT
ﬁ&*
. - .
x ol B >
G8-vo82 8- Psi- 1A GB-VO4s
SOVEN GB- V2% GB-V278
} NOTE
. F"i - v
| . ks W
G8 VOos1 GO-Pw- 1522 A GB-VO48
NOTE
)
ISOLATION VALVES TAIL 34 ISOLATION VALVES
PaA GO.VOS2 | GB.VOes [66 PW :of
(> ] Gga.voss | Gavon |68Pw-4523D ge.vosay | Ga.voro BO.PSV-4S2J2 T

G8-vIX

Sigrr | TOAEND)

NOTE:
THIS 'S A TEST TAP ON P.JSA AND P 388

-

HOPE CREEK
GENERATING STATION

FINAL SAFETY ANALYSIS REPORT

s

CHMILLER WATER SYSTEM LINES

METTMOFr @  AMENDMENT § 08/84

.—
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QUESTION 480.14 (SECTION 6.2.3)

provide the following additional information related to potential
bypass leakage paths given in Table 6.2-15. o

a. For each air or water seal demonstrate that a
sufficient lnvontorz of the fluid is available to
paintain the seal 3 days following onset of a LOCA.
Note that the suppression pool cannot be considered a
vater seal. Describe the testing and progoood entries
for the Technical Specifications that will verify the
assumptions used in the analyses.

b. For each path where vater seals eliminate the tential
for bypass leakage, provide a sketch to show the
location of the water seal relative to the systesm
isolation valves.

RESPONSE

BCGS does consider the lupgtosnion 1 to be an effective water
seal. The su cession pool is a re {able source of water that
‘an provide the required separation between the primary
containment atmosphere and the environs. The suppression
chamber's structural design {s discussed in Section 3.8.2. Thus,
wve have considered it to be a water seal as indicated in

Section 6.2.3.

Below is an item by item discussion of the ability of the air and
water seal barriers identified in Table 6.2-15 to maintain
sufficient inventory for 30 days following a LOCA. For those
valves maintaining a water seal, calculations have been done to
verify that there is sufficient inventory for 30 days assuming
leakage rates of 10 ml/h per inch of nominal valve diameter,
unless otherwise indicated below (Reference 1). Except for HPCI
valves FD-V017 and FD-V003, RCIC valves FC-v021 and FC-VO015, and
RACS valves ED-V003 and ED-V004, all valves regquired to maintain a
vater seal are 10 CFR 50 Appendix J, Type C tested. Those valves
that are not Type C tested will be identified in the technical
specifications as requiring periodic leakage testing in order to
ensure the existence of the water seal.

Main Steam - A positive air seal is maintained through the
operation of the MS1V sealing system as discussed in Section 6.7.

Feedvater Line - There is sufficient water inventory for a 30-day

seal.

Figure 480,141 is
provided to show the location of the water seal relative to the
systes isolation valves. The 6 a~dRUC jockey pumps con be used

£ r\du mk‘.,P shevld i} be ﬂt(ﬂlcj.
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