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GENER AL h ELECTRIC NUCLEAR POWER

CYSTEMS DIVISION

GENERAL ELECTRIC COMPANY,175 CURTNER AVE.. SAN JOSE, CALIFORNIA 95125 MFN 061-83
MC 682 (408) 925-5040 JNF 019-83

March 23, 1983

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555

Attention: Mr. D.G. Eisenhat
Division of Licensing

Gen tlemen :

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND |

GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (GESSAR II)
DOCKET N0. STN 50-447

REVISED DRAFT RESPONSES, RESPONSES TO DISCUSSION ITEMS AND
TEXT CLARIFICATIONS

Attached please find proposed resolutions to Power, Containment, and
Instrumentation and Control Systems Branch discussion items. Also attached
is a revised final draft response to a recent Quality Assurance Granch
question. The following are provided:

Attachment
Number

1 Proposed Resolution of Power Systems
Branch Discussion Items

2 Proposed Resolution of Containment Systems
Branch Discussion Items

3 Proposed Resolution to Instrumentation and
Control Systems Branch Discussion Items

,

4 Draft Responses to Quality Assurance Questions;

Sincerely,

@3| g
Glenn G. Sherw od, Manager
Nuclear Safety & Licensing Operation

cc: F.J. Miraglia (w/o attachments) C.0. Thomas (w/o attachments)

|
D.C. Scaletti L.S. Gifford (w/o attachments)

,
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ATTACHMENT NO. 1.

PROPOSED RESOLUTION OF
POWER SYSTEMS BRANCH

DISCUSSION ITEMS
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A review of malfunction reports of diesel-generators at cperating

nuclear plants has disclosed that in some cases, the infomationavailable to the control room operator to indicate the operational
430.09.

(8.3)

status of the diesel-generator may be imprecise and could lead toThis can be caused by the sharing of a single
-

misinterpretation.
(1) alarm conditions that render a diesel-annunciator station to:generator unable to respond to an automatic emergency start signal;Another cause

and (2) alarm abnormal, but not disabling, conditions.
can be the use of wording in an annunciator window which does not

specifically indicate that a diesel-generator is inoperable (i.e., unable at the time to respond to an automatic emergency start signal),

when in fact, it is inoperable for this purpose.

Accordingly, review and evaluate the alarm and control circuitry for
;

the diesel-generators in your proposed nuclear island to determine how
each condition which renders a diesel-generator unable to respond to
an automatic emergency start signal, is alamed in the control room.
These conditions include not only the trips that lock out the diesel-
generator start and require manual reset but also control switch orOther conditions

mode switch positions which block automatic start.in this category are loss of control voltage, insufficient startingYour review should consider all
air pressure or low battery voltage.
aspects of possible diesel-generator operational conditions (e.g.,One area
test conditions and operation from a local control station).
of particular concern is the unreset condition following a manual
stop at the local station which terminates a diesel-generator test
and prior to resetting of the diesel-generator controls to permit
subsequent automatic operation.

Provide the details of your evaluation, the results and your conclusions,
including the following information:

-

;

All conditions which render the diesel-generator incapable of
responding to an automatic emergency start signal for eacha.

operating mode as discussed above,

The wording on the annunciator window in the control room which
is alarmed for each of the conditions identified in your responseb.

to Item (a) above.>

Any other alarm signals which are not included in Item (a) above
,

and which also cause the same annunciator to alarm.! c.

Any condition which renders the diesel-generator incapable of
responding to an automatic emergency start singal and whichd.

is not alarmed in the control room.

Any modifications you propose following your evaluation of thesee.
,

matters.

M
.

W
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d) Conditions which render the HPCI D-G incapable of responding to an automatic
emargency start signal.

Other .

Alaru in '

Condition Actuating Alarms
CRdevic e

DE in Maint.
Auto Maint SW. Switch MSI HPCS sys not

ready for Autostart posi .cR
.

in Maint. Pos - Diesel Engine

2. Loss of 125VDC BF1,2,3,4,5 HPCS sys not trouble - CR Mready for Autostart ,

ccntrol power via common count pwr fail-

alarm (-70X11 ~ ' ' ' 'at DGP

3. Brk R1 in closed 52/a contact n sic : ti Pc s s s
but--Me- g**d h..iienpf,

ym
from bkr #1position p::1:is; i..(SWGR Cubes 3

Gen trip

4. G:.n lockout K1 lockout HPCS sys Lockout - c.R
relay (H22-PCS) Not ready

(Via K3)Not reset for Autostart
Gen trip

5. Energ. Shutdown SDR HPCS sys
LockoutNot ready
(Via K3) -c.R.Not reset for Autostart

6. Voltage Reg- VR mode HPCS sys q
Not ready

ulator Mode sw for Autostart
cot in
Auto pos. esone

7. C:nt pwr flr 74F1, F2 (Cu':;02) HPCS sys

to SWGR 74F1, (Cui-;03) Not ready

(,CubOO2, 3&4') 74F1, (Cui'.04) for Autostart
_

O vswwwcd cde Mt. V HPCS i}i4tyn
C}

N e. CO t v- U*}wAls6v ata c s+4vt " a6 m ,not ve#43

%dg ak pssuxe" W " Fue.("
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Describe in Section 8.3.1.1.2 of your FSAR, the interlocking s h( 8.3.1 )
provided on the crosstie circuit breakers between Division 1c emeF1 and Division 2, bus El.
are interlocked with the bus supply breakers. State whether these circuit breakers

. Dus

that bus ties compromise the independence and redundancy of thIt is our position
onsite electrical power suppites required by General Design Criterione
17 of Appendix A to 10 CFR Part 50.

eliminating this crosstie.1 and 2 ac power supplies cannot be made completely independent bAccordingly, justify why Divisions
y

b 5 P 4 5-4-

s hes asi// Le e//minohs dThe bu
and rke GessA R .E fext c;rnc/ '

dra whys ren&ed accordhg yl

.

.
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Both the conclusion contained in NUREG-0666, "A Probabilistic S f-(8.3.2.2)
Analysis of DC Power Supply Requirements for Nuclear Po er Pla ety

de divisions are a prime contributor to dc system unreliabfittand operating experience indicate that bus ties between redundant
ant"w

As a result, we recommend in NUREG-0666 eliminating the usey.

tie breaker between redundant buses. of a bus
0666 and the fact that bus ties compromise the independence abased on the findings in NUREG-
of the onsite electric power supplies required by Criterion 17 of thend redanaancy
GDC it is our position to prohibit the use of bus ties betwedc divisions in new plant designs. en reduncant

8.3.2.2 of your FSAR why de Divisions 1 and 2 cannot be madindependent by eliminating the interconnecting bus tie shown in
Accordingly, justify in Section

e completelyproposed design. your
,

,

|

haponse i

-- Q y a +,,s wi // he e Win 4 ~
and f4e
ne vised accodir|y)I ^GE=ssA,RWf "'dd'*"*l"

.

4
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DiscosnoV mM3430.23
The specific requirements for monitoring the de power system derive

.!
(8.3.2.1)

from the generi, requirements autodied in Section 5.3.2(4)and 5.3.3(5) of IEEE Std. 5.3.4(5)308-1974
-

and the gutdance we prov,ide inI Regulatory Guide 1.47.

that the de system cmposed of batteries, distributton systems a din summary, these general requirements state
chargers shall be monttored to the extent that it can be shown

i
n

to be ready te perform its intended functfon.i

used in our review of the oc power system designs are that the followingAccordingly, the guidelines
-
.

provided in the control room: indications and alarms of the Class 1E de power system should be
~

_

- Battery current (anneter-charge / discharge)
~~

'

- Battery charger output current (ammeter) ,,-

- DC bus voltage (voltmeter) -

- Battery charger output voltage (voltmeter)
^, ,.

- Battery discharge-

- DC bus undervoltage and overvoltage alarm
'

- DC bus ground alarm (for ungrounded systems)
- Battery breaker (s) or fusels) open alarm ,

- Battery charger output breaker (s) or fuse (s) open alarm
- Battery charger trouble alars (one alarm for a number of

,

abnormal conditions which are usually indicated locally)

We conclude that the monitoring cited above, augmented by the periodic
-~ ',

provide reasonable assurance that the Class 1E de power system is readytest and surveillance requirements included in the Technical Specific ti
- - - - -

a ons.to perforn its intended safety function.
with these provtsions for monitoring the Class 1E prower system. Indicate your compliance

i
- - -

Alternatively, justify any deviation. ,.

. .

.

R.sopem
.

. . - - - - - -

. .

. _ _ _ . .
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. . . - -
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23I NU:1 EAR III.AND R3v. Fi
.

9.3.2.2 Analysis

(* ,

,

h 5.3.2.2.1 General DC Pcwor Systa=s'

The.480 VAC power supplies for the divisional battery chargers
are from the individual Class 1E Mcc to which the particular'

'

125 VDC system belongs (Figure 5.3-1). In this way, separation

between the independent systa=s is maintained and the AC power
provided to the chargers can be frca either preferred or standby

The DC systa= is so arranged that theg AC power sources.

probability of an internal systa= failure resulting in loss of |

that DC power systeo is extre=ely low. Z:sportant systa= components

are either self-alazz.ing on failure or capable of clearing faults ,

'

er being tented during service to detect faults. Each battery set
4

is located on its own ventilated battery room as shown in Fig-
ures 3.3-5, 9.3-9, and 8.3-13. All abnormal conditions of |

|
important system parameters such as charger failure or low bus

,

voltage are annunciated in the Main Control Roomg oed/ar les.d.\ l

'( t. s . e. n i e s . 3 - 0 .
Cross connection between the independent 125 VDC systa.ms is limited

:to manual breakers between Divisien 1 and Division 2 distribution!

panels. Rey interlocks are used to enforce operating procedures.
''

Doe breaker is furnished at each and of the cross tie to meet ,

single-failure require =ents.4 g M M M M M h8M* A F #*~

de/ Ar ses4 %. w ar ate %4m ' p**h* - j

AC and DC switchgest power cir:uit breakers in each divisionl

ireceive control power free the batteries in the respective load
groups ensaring the fc11cwing.-

|

|

(1) The unlikely loss cf cne 125 VDC system does not
jeopardine the scpply of preferred and standby AC-

power to the Class 1E bases of the other load groups.

(2) The differentisi relays in one division and all the

f) interlocks associsted with these relays are from one
v -

(
I

.

g.3-101

-_ . _ _ . . - . . _ . _ _ _ _ _
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The undervoltage relaying described in Section 8.3.1.1.7 of your(8.3.1) FSAR, by itself, will not protect the Class 1E equipment against adegraded voltage condition.
Branch Technical Position PSB-1 contained

. _ .

--

in Chapter 8 of the Standard Review Plan (SRP) requires that a second --

level of undervoltage protection be provided to protect Class 1E
equipment against degraded voltage conditions. Describe your
compliance with this position for Class IE, Divisions 1, 2 and 3.

-

'{- - .-.
. ..

Kes p av sc. ~ ~ ' ~
-

~

_
_ __

- - -

Gss s M-T
___ The A dazig.v is b ased

.

on a. sNble getd

_ __ _ yoltage candi b ons un%. m=4 m um [helaah o.v .S t s- 7. at the.
~

inhrhte poink(2)<fo Weim 4 y fig. 6.3 2 " Coo v s/4 Suse FI' F $
~

Tkm Aypu omat fuk.* . wifage. an a. [c 9 .sted +.
-

i.

f-- k sis *$ his system and parao te a. Set ha can, m e..A h.

_

y

.

[ abw. y % ent:
. .

ciR ve{Lesnce 4. A branck Te.cA ;e ) 142. ho.s , e.s a - i,
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- A- = gyk B. I
.

- -~ - sessno r.
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.31 Provide the fallowing additional infcreation rsgar' ding the protection

1.3) d;d;;; 0; p.em;;;.. of containment electrical penetrations:
-

You indicate in Part I.2.13 of Section 1.8 of your FSAR that ana.
analysis is required for circuits normally protected by small feses
or breakers such as control circuits, alarms and solenoids. Provide

-

~

this analysis.
.. . _ . . - . _ _ . . _ . - _ .. ._

. . .

N de faf &|M
.

. . |.. %
$ &I.3*I3* atff$$ $ 5 * .i

se,

_. . @ M '* . .

c

430 3I b. In this same portion of the FSAR, you also indicate that where
very low currents are involved such as in instrumentation circuits.
thermocouples and annunciators, no action is required and that

-

conformance with the provisions of Regulatory Guide 1.63 is
accomplished by inspection. Explain what is meant by the phrases
"no action required" and "conformance by inspection." It is our

- --- - - - - -

position that if the fault current available from these circuits. . . . _ _ _

is greater than the continuous current rating of the penetrators.'

the penetrations must be protected by at least two fault current
. interrupting devices.

i i
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,13 Regulatory Guide 1.53, Revision 1, Dated May 1977 (
(continued)

-

.'

of the redundant protective elements so that no event
~ causing a need for the protection can disable'the-

protective function..
...

'

2.2.13.1 Analysis of circuits penetrating primary containment. |

A. 6.9 kV cricuits for recirculation pump motors are protected ,-

by two circuit breakers in series. In t he- C,9 M v cofffy circ uir

The recirculation pump motors are also fed from the low frequency
This feed is directly protected by one

motor generator sets. If this single breaker should fail to trip6.9KV rated breaker.
on a fault within containment, the penetration is capable of with-
standing the maximum theoretical generator fault current for 250

The fault current which could be as highseconds without damage.
as 13.5 times rated current would be tenninated in less than 250
seconds by one or more of the following:

Overtemperature failure of the generator output winding. ,

1.
,

2. Overcurrent in the field circuit.

3. Tripping of the mg set drive motor breaker on overload.

3. Power circuits for motor control center loads are protected
;

Theby a circuit breaker and a fuse per phase in series.
application of penetration wire protecting devices is shown

-

on the MCC. single line diagrams.
fwo e per control circuit,'

C - MCC control circuits have 4 -cir.gleefusep
,

which we-consider-adequate-to-maintain 4he-electrical-
penetration-integrity;

conclusion is based on the following study.

We used NEMA size 4 starter in thi h study as the limiting case,
since larger size starters have auxiliary contactors an'd smallerA

(CPTs). Foba NEMA size 4 starter,
Control Power Transformers
the standard CPT size is 250 VA which means that the rated
secondary current is 2.08 Amps (250 + 120).-

N
The field cable used between the CPT secondary and the containment
penetration is size 14 AWG, which is rated for 22.75-Amp continuous,

N
at 40' C (104* F) ambient. N

N

____ _- - - -
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\ CPT c[n lot thkough,

maxicum chort circuit cur $nt that tho \
.

10 -ncorvativ43,
umini,St impedance, to be\. \{\3 \ yc

250 VA
,

.45x120 " 41'.6 Amps
s

s'

the 'N\ (conservative)', 's

Cy ignoring'the field cable impedance, current at the contai'ument penetration\
maxianum short circuis

\ indic}ates that10 4'.6 Amp.
curu s of the Westinghouse penetrationfor 1000 sec (1.6 7 minutes')!s

ity. Tith' pewfmf Arn
the pe etration ,ieal can carry 60 Ampscnd maintain its mechanip 1 and electrical integr

tThe I
d it hout 4

M MJC 'pif. i1 e W can c,arry 110 Amps \for 10 secon s w\ \ \ x

a\ A
\ |t 96 Corsc|wderof fhot~the CPT will fail much 'f aster

xinsulation damage. ~

i' tor the penetrations

From' the above, - i t

than the' field cable, O.;' p nct :tir p g nil 'to openhhe circuiti'
seal, sh'ould the CPT secondary fuse fadition. \

\ \

under an ' overload or 'a short circuit con\ j

kTheCPTmayfailandacteitherasanopencircuitoraclosed
\

\ the penetration will be
;

'

\
If it acts as'an open circuit,dn the other hand, 'if it acts as a\ closed circuit,will trip and open ycircuit. i

the MCC feeder breaker /or fuse'combinat on
f

/ ,isolated.
i olagig,,n t gv,-r c<rr r~f.mggkved, A r c

fenetiration. 74 syn \tha c

1t b
ve, the pres'ent design is considered to' etheegc3e,m e

tion integrity,.vero

adequate to maintain the electrical penetra \Based on the .

\
\

\
\ \ \

t cted by a

125V d-c instrument and control circuits will be pro ein s'eries wnere nee'ded.\

\
\\

2-pole cirbuit brea'ker and a fuse \ \'
s ill have

ent circuits and sp' ace heater circuits W\ L\x es.- 120V a-c inst and one fuss in ses reake
onesQglepol

\

that cann5
D. Specific circuits, having a limited power source, damaging to the conducto2

.

produce any short circuit current, insula, ion, do not require a protective dev ce.
i

t

Included in these special circuits are:
* Thermocouple circuits 4 to 20 inA - LPRM,

** ' Shielded cables for low level signals (IRM, SRM, RPIS instru mentation circuits)
' Annunciator circuits

.
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13 regulatory Guido 1.63, R^ vision 1, Dated May 1977.g (continued)
_yy -

-

Sussnary Table of Conformance with Regulatory Guide 1.63.,

/ for Circuits Penetrating Primary Containmente
,

i /

/i

/
/ Very Low Currents,

Use of Two Involved, *

Interrupting - M .' tier. L s. iredDevices in Analysis 0;..':.. 2r0:
,

by k -|- Series Required .Irrper'4aa -

|

Rec culation
g y, ,pjg,,,yf ,fyyf

cit ys c e T e q u r.' t C s, . i.

CtYCui/ iS
j?ra/cc //mg . Jc/fPower Circuits on .

actor control
centers X

*

.-

Control circuits, '

alarm, solenoids,
etc. - circuits, -;

.. ( normally pro-
tacted by small

'* fuses or breakers X
. .

' .

Instrumentation
circuits, thermo-

-

couples,
,

annunciator - all
low-current-level
applications

X>

..

&

.

+

O.
i

\
-

1.8-43
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Provide the fault current clearing-time curves of the primary andsecondary current interrupting degices for the penetrations plotted
-

E c.

against the thermal capability (I t) curve of the penetration.
Our concern in this matter is the maintenance of mechanical integrity.

^

-

Provide a simplified one-line diagram showing the location of the
-

-

protective devices in the penetration circuit and indicate the
_

'
If the overcurrent

maximum available fault current of the circuit.protection is not fault current actuated. identify the power source
_

(- It is our position that the power source
-

to the trip circuits.for the primary protection device should be from a division different,

from that supplying the secondary protection device.
_ -.
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.

Provide the following additional information regarding the exceptions
you take in Section 1.8 of your FSAR, to Regulatory Guide 1.75:430.17 -

_ 1.8)( ~

You state with respect to Position C.1 in this regulatory guide that
interrupting devices actuated only by a fault current are not considered

~

a.

to be isolation devices unless acceptable coordination can be verified
However, you should first provide justification whyby tests.

the non-Class 1E load must be connected to the Class 1E system
and cannot be tripped on an accident signal. If suitably justified, -

such a design must provide two isolation devices in series, each
_

' -

coordinated with the upstream bus feeder circuit breaker, and periodic_

testing of the coordination of these devices must be performed.
Provide a complete list of the non-Class 1E loads connected to

_

-

Class 1E systems and identify those loads which are not tripped
on a signal indicating a loss-of-coolant accident (LOCA). ---

You state with respect to Position C.4 of this regulatory guide __

b. that associated circuits will be subject to the same requirements
as Class 1E circuits unless it can be demonstrated that the Class

--

1E curcuits are not degraded below an acceptable level by the- _ _

Identify each area where thisabsence of such requirements.
exception is taken and provide an analysis showing that the absence

~~of Class 1E requirements will not significantly reduce the--
~~-

a ~-
availability of the Class 1E circuits.

The exception you take to Position C.6 of this regulatory guide
.. _

Specifically, identify all areas where indeM1dence -
~c.

is unacceptable. 384-1974.
- or separation is less than that required by IEEE Std. _

_

Provide an analysis based on tests.
-

Justify the exception you take to Position C.7 of this regulawy
guide by an analysis demonstrating that Class 1E circuits are

-
- d. . _ _ _ _ _

Provide this analysis,
not degraded below an acceptable level.

Explain the exceptions taken to Positions C.8 and C.11 of this
_ _ _

regulatory guide since they appear to be only a slightly reworded --
e.

- - - - statement.of the criteria in the guide. . _ _ _ _

_ _ _ _ _ _ _ _ _
9Lu. 3 p on _3L _. _ _ _ _

h_Gs s S dw E._ckm oc>wmeh. )j
hojoy 09 C. _ _ _ _ _

__ _ _ _ _

4,% __ _W. Owe t t_CJL gn

Wkh_ wha ~d.,_4L 4_bce4%_Gw& id 55cf A l_4e A u.uuC_. _

% s S. w
_ ch Aawh A.A.m ' 7c %d [..dSMtoy p1.1.'75 ( cLOA -

_J4 shoM M wo_M dhd _ S c chi m 18-
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1.8.75 Regulatory Guide 1.75, Revision 2, Dated September 1978

Title: Physical Independence of Electric Systems

This guide describes a method acceptable to the NRC staff of

complying with IEEE 279-1971 and Criteria 3, 17, and 21 of

Appendix A to 10CFR50 with respect to the physical independence

of the circuits and electric equipment comprising or associated

with the Class 1E power system, the protection system, systems

actuated or controlled by the protection system, and auxiliary

or supporting systems that must be operable for the protection

system and the systems it actuates.to perform their safety-related

functions. This guide applies to all types of nuclear power

plants. *

This guide addresses only some aspects of defense against the

effects of fires. Addtk twd dis % p dw a (&k
e g gm g a u t q s.:.a i.im.m

The guide also states that the guidance of IEEE 384-1974 is
acceptable to the NRC staff when supplemented by additional

I requirements included in the guide.

Evaluation

A5 d(54* sad b , . , 7. l .1.8 A 9'l 1 *1 Oj

iheGESSARIIdesignmeetstherequirementsoftheregulatory
position with interpretation and clarification as enumerated

below for specific paragraphs of Regulatory Guide 1.75. '19se

.y +.u ws(1) Position Clf (basis) - GE -: i r: : the position stated
inRegulatoryGuide1.N hicN early excludes the

combination of a LOCA, LOOP (Loss of Of f-site Power) ,
and a fire which has been postulated in the basis of
Position C.1.

u tst pk o n do Po C.) ckstcdsu'Tk e% t s owt er

k bhw) wksch i su.,s 4 4 k e w vge weg $ a
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d< pk twdetru. , mR

, .. ; , , . e.e. , IEE E
3

! 3 6 4 - i v14 There are now.

-- 1977 and 1981 issues of IEEE 384. GE favors implementation of

|_ _ the 1981 version on the basis that it has addressed all of the
! NRC exceptions to IEEE 384-1974. ArscwdhsbaesttoN. 8
1
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*

SM IWC
e. Allowable harmonic content,

,

'

f. Allowable frequency fluctuation,
- .

g. Grounding requirements, and

h. Power supply assignment.

3. Provisions included for the sensors and their instrument lines
associated with the SSWS (and additional cooling capacity, if any required)
that provide inputs to satisfy station safety functions:

a. Range (including a.ccident conditions),
~

b. Measumment accuracy,

c. Repeatable accuracy,

d. Maximum expected transient, ,

e. Response time (maximum allowable time to achieve sensor.
output after reaching trip level for reasured variable), 9,

f. Trip setpoint, ,

g. Snubbers, ,g \ .
,

h. Orifice, and fd I |

1. Arrangement for instrument lines, f6
8. ELECTRIC POWER

/
8.2 Offsite Power System , i

8.2.3 B0P Interface

1. A listing of all the design criteria including codes, standards, l

General Design Criteria, and regulatory guides applied to the portion of |(, the design of the offsite power system included within the 80P. i

2. For each BOP system, requirements for offsite a.c. power system:.

a. Steady-state load, S Ee tag d 8,1 )

b. Inrush kVA for motor loady, h
c. Nominal voltage, 4 4
d. Allowable voltage regulation, huc Liwe R g,, 8 3 -2,.'~

is%
A-32 -

i -M
N4. & .P ,bi;.c % 7 - E k i...Q::'

-

~. -
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.

e. Nominal frequency, @V .[,r-

f. Allowable frequency fluctuation, -i 2.f6 ( 3 :. $: ;
*

'N I'u."
~

g. Maximum frequency decay rate and limiting underfrequency -

.,. . .

alue for rasctor coolant pump coastdown and.

Appu es' auw To pkJ Tit, TY Ps , thaT3 4,. :F '

h. inimum number of ESF trains to be energized simultaneously
(if more than two trains provided). TWO @Aflg()g -@.

NOTE: For complete offsite a.c. power requirements, the 80P designer
. shou 1TaTso include the NSSS requirements.

8.3 Onsite Power System ,_

8.3.1 A.C. Power systems M (E T A P-L C 2. I - I
8. 3. '1. 5 80P Interface '

4Q,*
1. A listing of all the design criteria including codes, standards,

, General Design Criteria, and regulatory guides applied to the portion of
the design of the onsite a.c. power systems incluced within the 80P. -

For each 80P system,' requirements for onsite a.c. power:2.

I a. Steady-state load, Scer TAT l.C O'3, -i o

w b. Inrush kVA for motor loads n '

e

c. Nominal voltage, EEE' Eme;(c uwd F'C. Es3 ~ 7
: d. * Allowable voltage drop (to achieve full fu'nctional capa-

'

bility within required time p,eriod), Scc TAru.k- 7.1- t o
y e. Load sequence, Mr- Aproev e r

f. Nominal frequency, and d27,v

g. Allowable frequency fluctuation. 2%
NOTE A: For complete onsite a.c. power requirements, the 80P designer

should also include tw NSSS requirements. /Vg ,

NOTE 8: This interface assumes that the onsite a.c. diesel generator
system is utility-specific. g/f,

3. Coordination of the design of the diesel generator room with
the utility applicant.

VA
~

t
-/
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+8.3.2 0.C. Power Systems
.

8.3.2.3 BOP Interface
-

1. A listing of all the design criteria including codes, standards,n
.

General Design' Criteria, and re;ulatory guides applied to the portion of
the design of the d.c. power systems included within the 80P. S E s r e 4r 8,/-l

'

2. Provisions included to accommodate the needs of the SSWS (and
additional cooling capacity, if required) by the d.c. power systems:

C(f8 I4ELir 8,1-10
#a. Steady-state load,

.

#b. Surge loads, -
,

Loadsequence?~Ar[Ac.

d. Nominal voltage, and - L( u

Allowable voltage drop (to achieve full functional capa-e.
bility within required time period). gs 9g gg g

.

9'., AUXILIARY SYSTEMS ,

.

9.2 Water Systems (,

,

1. A ting of all the design criteria includky code , standards,
General Design iteria, and regulatory guides appliec to portion of
the design of the 5 included within the BOP.

2. Integrated t load (decay heat and sta on heat load for all
NSSS and BOP systems, as etion of time for t various modes of plant
operation and limiting accide conditions) t must be transferred to
the ultimate heat sink, maximum minimum mperature limits, pressure,
flow rate, plant SSWS pressure drop, c.

3. Coolant flow, pressure, er re, and integrated condensate
|i_ storage capacity to sat'sfy tota lant ne during normal operation,

shutdown, and accident conditi Cooling w r requirements for the
.

diesel generator system shoul coordinated with a utility-applicant.

4. Limits on qua y of makeup water to the s ion, including
conductivity, pH, oxy ., chlorides, fluorides, solids, c son dioxide,
particulates, and ' ca; and limits on makeup waterflow, ' erature,

and pressure.

5. R 1rements for location and arrangement of potable and sa tary
water sys s to preclude adverse effects on safety systems and componen sN ~

~ ,

in the nt of failure.

A-34
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Table 8.2-1
!

- *
-

NUCLEAR ISLAND AC POWER SYSTEM / BOP INTERFACES ,~

, '
I ,

-

j g*
1 Interface Sfh*N"*l '" 8 ' int-orfacto nametiptirm

- -- .. ..

1 - ; . [,
;

-
..

I E-1 (A-C) Normal Feeder from BOP to AB 6900-480V XFMR e '.hr, 253D M Sde* |'

~7/3Y/F' II' Y~ ~ ~ ~ s*

| E-2 (A-F) Normal Feeder from BOP to Bus C ,

MIPDM ,JM -

| E-3 (A-C) Normal Feeder from BOP to AB 6900-480V XFMR-2C:,"'+ ~

(7,05 # j

Normal Feeder from BOP to Bus D .5 M pp
E-4 (A-F)

(GE) bO
E-5 (A-d) Normal Preferred or Alternate Preferred Feeder. .

^ ''

from BOP to HPCS Bus G SNGR wm 88*7 O '''4t"3 ~

E-13 (A-F) Normal Preferred Feeder from BOP to Bus E SNGR
'h- -

##
< E-14 (A-F) h1 ternate Preferred Feeder from BOP to Bus E SNGR 397 -

. ..
|

/ E-15 (A-F) Normal Preferred Feeder from BOP to Bus F SNGR * 3M7 N ## '.
; #

$3MM '.

Alternate Preferred Feeder from BOP to Bus F SNGR ,
.{ v E-).6 (A-F) ' /37N '/7N

.
~

/E-41 (A-C) Normal Feeder from BOP to RN'6900-480V XFMR
.,

/.778M8 IN '' ' "

/ E-43 (A-C) Normal Feeder from BOP to RN 6900-4807 XFMR i;. ~ |

% 60M4 -%
vcArN. J $ 'C* u. eg

& SS (h b) .tte <bc FMt. YaA.
. %

w _

d ce with_ _ . .. . .

*See Figure 8.3-1 for interfaces identified in accor an
- . . . . ,

,

These interfaces are nondivisional.c.- 5 / 1:,z _ 4
~

.

' * - ~ - =hars . .
|

-- -
- - . - , - . . . - . -
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$O Table 8.3-10
NUCLEAR ISLAND ONSITE AC POWER SYSTEM / BOP INTERFACES !

M
- pdAW g

Reference pared R R. AU.oidA8 # l.
'

#' 8 bopInterface Figure or
Number Interface Description Drawing No. }P[A4 V88I- /G VD fi

#' 8

! E-8 (A-C) 6900V Feeder front Bus E, SNGR to BOP Figure 8.3-2 /201 7590 6900 48f8% 87 ,

Div 1 ESMS SNGR g

E-ll (A-C) 6900V Feeder froga Bue F, EMGR to BOP Figure 8.3-2 /202 I "fSJID #M *'

! Div 2 ESNS SWGR
s 2.Kf || S p~?'""'" 3'E-12 (A-C) 480V Feeder from Bus Gl-2 to BOP - - - CO 1We 48

' f
'

*
Div 3 (HPCS) ESWS Pump

E-17 480V Feeder from Bus El-2, MCC to BOP 1" 3 2*T & *
#

g
nlv 1 na risal niI Travinfer Piisup ,

J' 3 dAp"I
--

- - 3 ff# M 3ff,,
^ ^ ' ~ ~ " ~ jE-18 480V Feeder from Bue El-2, MCC to BOP

Div 1 Back up OG Fuel Oil Transfer f
Pump 3. '~l.np~ - - f.3.K,P j

E-20 400V Feeder from Bus F1-2, MCC to BOP : .- _;,T::" 3 25.f [
{ Div 2 DG Fuel Oil Transfer Pump

E-21' 480V Pender free Bus F1-2, MCC to BOP 3 #f.3' 4 80 I

Div 2 Back up DG Fuel Oil Transfer I*
i Ixx- -

Pump Syu t.*s rw , i s.y7
2-23 48tW Feeder from tu G1-2, MCC to BOP ; 2' S 5 '""" 3 '' *

3
y- 'sDiv 2 01PC872DG Fuel'011 Transfor Pump E-i I' c ,

I?!i (' '-^3
3y,q' N l'

'

\ c-'
i

,

,

~\.Nii. Di.y -3 (EPCB) Bach sp M Fuel Oil '

3 291' N -t' E-2C ; 2*0** Yes*:t fccM Fes Gl-2, MCC.to BOP

<(g *'
N s

\ tzansfs: Pump . . C' '
'

| , 7
,

, w-- . . t c .

3 fro P S /d. sd a-Es stav reader''f'rc.mi aus Gl-2, MCc to Boe sw e seet- f ,

. '

'

'M Div 3 (NPCB) , ESWS Strainer Motor' (-

Y kNOWa N Vo/Ya; e e/q , fj, , fd, .peder ' p,| f/N in$kee . ced/e,~~
j

1 .
. . s w~.



___. x- - . - - - _, _ _ - . _ _

.

,
---

,

i s s',

hl hI(, h( ) / \ '''
'

s;s ,

,,

-
' y' ~ l-s, ,; .. . m _

_

/ ''?, ,'y ;, 1 f.s''j4,.d p3g, pg ,4gy L|q ,' '

1 %-

,

q
,

y< ypa y ,,4 wa, ; g g 't 1
t

- .

< .

! ', E-44 480V Feeder from Bus G1-2; W.C-to BOP 200 sits 350' 3 sr.f @ dok.rj g pfy, i -

'

'

Div 3 f.RPOS) ESWS Inckwash Streiner < ; 779 f.JJL8'' '

> s
'

+
,

(|
,

%, Valve (
-

.s ( ,.
7

. .,'
.

iB.%fe,r
9,i

| y.pgy*i, . . ' -

'A P -T'Tl
'

<

C - / 8 lE-49 ,\ 400V Feeder from Bus Cl-2, MCC to BOP < . . , ,
i

( ',Div 3 (NPCS).ESNS peturn Header '

ss-
,

,

'

|| 3,57Isolation Valve'
.fy; as r s .

Ii ,
,

<|< '
\

- <~
. ,

.

400V Psedelt froa Ass El-2, MCC to BOP h 0:; .5 A - i/5 .'
IE-59 -

I' *
; Div 'l Fuci 'cil'ptorage Tank _

'
,

lReceptacle-' -'
x s .s~. f % t&P ; l 3 $~/,'' *

^

' Ay^ ^ /''! 9- |
1

_

,

E-60 480V Feeder front 3us F1-2, MCC to BC? " _ /r '-

Div.2 Fuel 011 Storage Tank..
' ~

:*
'

f S.1 Deceptacle < s

f.s et/ ! | 3 =Sy
;,

' 0E-61 480V Feeder from Bus Gl-2, MCC to 50F --^ ^ ^ * * '. I ', , If i.~

l IDiv 3 (HPC8) DG Fuel 011; Storage Tank.
'

.
i

,

'
i Enceptacle 4 f.2.x,eiD .

) E-50 - 430V Feeder frors MCC B1-1 to steams- s M".--; f.f ' M8
' g !

E-55 line Drain valvee .i
i'

~ ''

[ s.s ,

E-62 M F r fr Bus BV-2, t BOP E025 I641 X ! j
, s

yi Fuel il Tr ofer 1 |
' I

f //ent ''an B /
E-63 48 F from a El to 23/I il !'

,
'

D 2 DG nel 0 Tran er
tF B

E-64 4807 eeder rom B F1 , NCC BOP R 5/I 1
Div DG 1 011 ans r
Ve Fanq

A E-65 480V F rf Bus 1-2, to BOP E02 /I6 1 h
h Div Fue 011 T nsfer upp

Ven Fan B

[4 F r from a Gl , MC to 028/ 25E-66
N iv3( )F 1 011 T sf r

Boom V t Fan .



(,) g) I
' 'g)- '

>

.

A'I""*b # ' T280S.5 w
7 ,,eja,a un w. we v.a.,

|

E-67 A M,/48 F r from Gl , IICC O/12 f.
D 3( ) 10 Tr er

I,

Ve Fan A

E-68(A-C)/ 48 Feede from Bu 2- gare 3p ;

12 VAC real r( ) '
.u,p.3 -3 A gj;o11/ -

4)344a u SA
--

E-74 From Bectre Pump "A" Current Trans-
,,

former to BOP awitchgear Device (
f/ 2 -J'

A y 30E37 8A i

~

B .--

43 -

E-76 From Becirc Pump "K" Current Trans- *

former to BOP Switchgear Device .

);p" S.LM1 .y. pg)* y

E-82 B8N Pump 8tation Div 3 Area Supply -- 2; 2 to 488 :

from GE Div 3 DECC-G1-2 {'$1.'

}if 8 5.4f 4go
| I-

-

7#E-24 (85) Power Feed for Excess Water Pump 4400
l P

A, (B) (Radwaste) G17 T m M AS-l
Sp r.s n# n, y .;- jfo y 3, A-f |

P y,r r*=d ,rnr Mov "n" ("n") ett 7"-"' '"71 *
,,

| F~y$' JekN/ c$pg my
I
u-

i
E-93 - 120 Vent Feeder from Bus J1 to Audio I211 #jw/ /.b

,

- -
,

E-lli Alarms
b

6Aff!NY l' $r EW *'4 @ M 0**'o 35eA tas vo<. 4f,

6 3 4 (A Oh MbOL E _

p
cw. i .sorrear te) r. sw ) i.'; w -

i * e.,sa-o ark .os,w ,ra,nao a m m.a s. .es isa
;.

A w s e r ri m e tw> rs es y'
Q C-.56(A.o) oarsec A4rraar raar fed'066 J'A**4 Fy ! 3 !E 2suA --

hDWS B Arragtf ff:-) 1~r desP '

Are A yMW $}*msn. 8 3 *)O
=

3'" /.3rroc. derrWAf T'fs7
_ _. r,.~. . . -

- - - - - - - - - --
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- IMb p
The acceptance criteria for the bypass A/VE for the drywell at 3
psig is less than 10% of the A/VR value of 1.45 ft2, as calculated

in Subsection 6.2.1.1.5.5. Figure 6.2-39 shows the expected pres-
sure decay for the drywell, assuming several leak rates and rates-

of-temperature changes. The figure demonstrates that the low

pressure leak rate test can be completed within the 30-min period
and the gross effects of temperature change can be accounted for.

-,

6.2.1.6.2 Post-Operational Leakage Rate Tests

,

The containment vacuum relief valves will be tested once a year.
The leaktightness of the valves will not be tested separately but
will be tested along with the entire containment, during the con-

,tainment leak rate tests. Operability of the vacuum relief valves

willbeverifiedbyposition-limitswitchesontg{ valves, after

thevap*vegasbeenactivatedlocallyorremotely. A cc es rs d u Potts* UJ6**s a, - * vs % w rs , nruca *m< mm
4 M u w aw we.eaan reu u si,sru pens w aar.vso m ysadde(s. froTw s ynt. %c o s m ,Jg ra.c r.u.y m pata es

,

)'''j ' [ , IFor descriptions of the containment inte ated leak rate test

(ILRT) and other post-operational leakage rate tests (10CFR50 A* * t u t **J 6

| Appendix J tests Type A and B) see Subsection 6.2.6. *

}

6.2.1.6.3 Design Provisions for Periodic Pressurization

In order to ascure the capability of the containment to withstand

the application of peak accident pressure at any time during plant

life, for the purpose of performing integrated leakage rate tests,

close attention has been given to certain design and maintenance

provisions. Specifically, the effects of corrosion on the struc-

tural integrity of the containment have been minimized by the use
of stainless steel cladding in the suppression pool area. Other

design features which have the potential to deteriorate with age,
such as flexible seals, will be carefully inspected and tested as

outlined above. In this manner, the structural and leak integrity

of the containment will remain essentially the same as originally
- -

*accepted.

6.2-72
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The acceptance criteria for ths._byp::ss,A/6~ ipr the_dr3.zall at '3
2psig is less than 10% of the A/Cyalue. of L M fL , as ca culated

f
in Subsection 6.2.1.1.5.5. Figure 6. 2-39 sbc.:s the c>:pacted prcs-

sure decay for the drywell, assuming severhl 1._.k rates and ratcs-

of--temperature changes. The figu re dc : c..,t r. : s : %t : Le 1cw

pressure leak rate test can be completed within the 30-nin period

and the gross effects of temperature change can be accounted for.
v s a o eus y r a n's s.r a f * N 6 e * m a w sh e, , Wwt 64 PJ ac,4. p A g ywa,g M r.t.,o m

c a. p At4J = o s v .s c u , 4 6. & v s va ma aosi.ueugt.[-Taan.aa-- . cJc s, s,G f. V.,4.) .
6.2.1.6.2 Post-Operational Leakage Rate Tests Toseccr ?- --- .4.3 64*Jb''

( u4c ess 444 4g **t.st uos an c. m.4ct.e.

s u p 44 e s.4 M r44.*ML.

The containment vacuum relief valves will be tested once a year.

The leaktightness of the valves will not be tested separately but

| will be tested along with the entire containment, during the con-

tainment leak rate tests. Operability of the vacuum relief valves

will be verified by position-limit switches on the valves, after

the valve has been activated locally or rerotely.

For descriptions of the containment integrated leak rate test

(ILRT) and other post-operational leakage rate tests (10CFR50

Appendix J tests Type A and B) see Subsection 6.2.6.

! 6.2.1.6.3 Design Provisions for Periodic Pressurization
:

!

1
| In order to assure the capability of the containment to withstand

the application of peak accident pressure at any. time during plant

t life, for the purpose of performing integrated leakage rate tests,
|

! close attention has been given to certain design and maintenance
1

provisions. Specifically, the ef fects of corrosion on the struc-

tural integrity of the containment have been minimized by the use

of stainless steel cladding in the suppression pool area. Other

| desi'gn features which have the potential to deteriorate with age,
1

such as flexible seals, will be carefully inspected and tested as

outlined above. In this manner, the structural and leak integrity

of the containment will remain essentially the same as originally
.

accepted.

6.2-72
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6.2.1.7 Instrumentation Requirements (Continued)
.

'

( s
'

., j containment. Similar transmitters, which sense containment-to-.

|shield-annulus differential pressure, are initiating , inputs to 4|the Containment Vacuum Relief System. S c.o v % ttE.u s.58 VMS y1

f ac E w s. N W G-Pot T * U o f** uda M ' *Wv 4 t.V t.
' Ass *FM *WTT AT W W * h M M47Y. '.

c isJ tdc t 5v 8 T&2 Ada 4L*.

(-vaiou f /aY8TndN n8a1Nnt 'RhC6YoomT8.mperatUeY UreTnNt.I "' #
~ <ato the Leak Detection ystem. Four thermocouples are mounted at y

,,, u,, g
appropriate elevations of the drywell space, and 12 thermo- *dNt

'

couples monitor drywell HVAC differential temperatures. Six-

teen thermocouples are mounted in the containment RWCU rooms. *

Four suppression pool-level sensors are immersed in the sup-
pression pool water, and the assocaited level transducers are

,

'

,

mounted above the water level. The level signals are transmitted
.

, to sPMU system logic in the contiol room. Eighteen thermo-
'

'

couples are immersed in the suppression pool wate'r. Suppressioni pool temperature readouts and alarms are located in the
_

control room. ~

' ' .
.

..

Two hydrogen analyzers are mounted in the drywell, and two
z.r. r. .LC in the containment. Each analyzer draws a sample
from an appropriate area of the drywell or containment.;

] Hydrogen concentration alarms and recorders are located in
g the control room. .

|
*

Radiation detectors are mounted in the containment ventilation! exhaust ducts. Radiation monitors and containment isolation trip
circuitry is located in the control room.

.

.

\ Refer to Section 7.2 for a description of drywell pressure as an
input to the Reactor Protection System, and Section 7.3 for a
description of containment and drywell pressure,

. .

containment-to-
.

6.2-74
.
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f M 9c) ItwasagrggtgtwewouldaddthefollowingwordstoGESSAR j
Section k ~r. A ht, " Leakage testing of the closed ESF systemsoutside |
containment is performed in accordance with Section XI of the ASME 8tPV l

code,but will comply with the testing frequencies and leakage
reporting requirements of Appendix J. of foCFRSo ,

|

|

!

|

.

___ - -_



- .. . -_ -

GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. O-

.

E em h _ -
. . .

- - -

'

6.2.6.4 Scheduling and Reporting of Periodic Tests (Continued)
; .

results shall be submitted to the NRC in a summary report approxi-

1
mately three months after each test.

;

; 6.2.6.5 Special Testing Requirements

|

|
The maximum allowable leakage rate into the secondary containment

| and the means to verify that the inleakage rate has not been
~

exceeded, as well as the bypass leakage rate, are discussed in
Subsections 6.2.3 and 6.5.1.3.
L a a n s a e n.si e'a s v De c. lo s e .1 E ss cycle ~ evis,4e e.o r4,./m. a r ss ne(. w .1

w .w E A..a E ** Ah t ov N e.d e. ,6s-l .a.11 cae., t y w JS fksw ac.c.tos c.

6.2.7 Suppression Pool Makeup System v.3 4;og, fu . . c , ,,4. ,.p. 4 ;,3-

re p are...e ,r 4 4 ,reaa. , 3 . f loc /4(c.

i

|
The Suppression Pool Makeup System provides additional water

j from the upper containment pool to the suppression pool by gravity

|
flow following a LOCA. Th'e quantity of water is sufficient to

! account for all conceivable post-accident entrapment volumes
| (i.e., places where water can be stored while maintaining long-
1 '

term drywell vent water coverage).

6.2.7.1 Design Basis

The following criteria were used in the design of the Suppression
Pool Makeup System:

(1) > The system is redundant with two 100% capacity lines.
The redundant lines are physically separated and
electrical controls are separated into two divisions in
accordance with IEEE-279.

(2) The system is Safety class 2, Seismic Category I, and
Quality Group B.

j (3) Minimum long-term post-accident suppression pool water
! coverage over the top of the top drywell vent is 2 ft.

6.2-149

.
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9(B&C Testing)d

B
It was agreed that the following note will be added to Table 6.2- B ,
Test, vent and drain connection used to facilitate. local and"

: 3 containment integrated leak rate testing shall be under administrative
control and subject to periodic surveillance to assure their integrity".
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3BA.7 QUENCHER AMCHOR LOADS

Figures 3BA-2, 3BA-3, 3BA-5, and 3BA-6 show the general arrange-

ment of the quencher in the pool. The anchor loads for the ver-

tical quencher support method are defined in Tables 3BA-13 and

3BA-14 and Figures 3BA-26 through 3BA-28 for the 238 Standard
Plant. Both air-clearing and water-clearing load cases were

evaluated, since they do not occur simultaneously.

As shown in Figure 3BA-27, the anchor loads are specified at the

base of the quencher and need to be translated to the basemat for

embedment design. An additional adapting pedestal is required

from the quencher bottom flange to basemat.

The analyses considered line thermal expansion. Thermal calcula-

tions for the 238 Standard Plant drywell sleeve show that concrete

temperatures for normal operation do not exceed 200*F and 14-inch

(
Schedule 80 sleeve is acceptable.

3BA.7.1 Quencher Arm Loads and Quencher Loading Application

Table 3BA-13 lists maximum forces exerted on the quencher arms.

Corresponding points of force application are illustrated in

Figure 3BA-26. In design of the~ quencher, all of these forces

shall be considered as acting simultaneously in directions

/ sfress on Re.presenting a maximum loa ing condi ion. The /eshaa rm, dneic.to a in momen on the. tl net be. (es s
90encher arm, loc. accorhac jwi n NUREG -0202,, Aff e,dtr 6,than 5000rsi.,la
Table 3BA-14 lists typical design loads for the Mark III quencher

configuration. These loads consist of allowable inlet line loads,

typical operating loads resulting from water clearing, air -

,

,3BA.7-1
.

- - _ _ _ . _ _ _ _ _ _ _ _ _ __
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6.1 ENGINEERED SAFETY FEATURE MATERIALS ^

.

] Materials used in the engineered safety feature (ESP) components

have been evaluated to ensure that material interactions do not

occur that can potentially impair operation of the ESF. Materials

have been selected to withstand the environmental conditions en-

countered during normal operation and any postulated accident.

Their compatibility with core and containment spray solutions has

been considered, and the effects of radiolytic decomposition prod-

O uote seve deea eve 1ueted-

Coatings used on exterior surfaces within the primary containment

are suitable for the environmental conditions expectedj 07.1; m:

_2111: incu12 tic.. m uoad m _ A C.. m m..~..t, cx:cpt _~ur 'lurt rd
,

: ' 4 mm o i n ci,1 * i nm All nonmetallic thermal insulation employed

is required to have the proper ratio of leachable sodium plus

silicate ions to leachable chloride plus fluoride ions (Regula-

( tory Guide 1.36), in order to minimize the possible contribution
'

to stress corrosion cracking of austenitic stainless steel.

6.1.1 Metallic Materials

6.1.1.1 Materials Selection and Fabrication

6.1.1.1.1 Material Specifications

Table 5.2-5 lists the principal pressure-retaining materials and

the appropriate material specifications for the reactor coolant

pressure boundary (RCPB) components. Table 6.1-1 lists the

principai pressure-retaining materials and the appropriate material

specifications on the plant ESF.
._s
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6.2.4.4 Tests and Inspections (Continued)

A discussion of testing and inspection of isolation valves is,

provided in Subsection 6.2.1.6 and Chapter 16. Table 6.2-25 lists
all isolation valves. Instruments are periodically tested and

inspected. Test and/or calibration points are supplied with each
instrument. L.aniwce. s ortaa.iry hah ska.tl h. gu fems4 .. he e.a (s.a a J \ ,q

,

'

g
... .. m m..m.,,i..s..a,,m.o....- ~ 4.a- ai~4 t,

| o ,i,,s. sw w g + W a e. % 4 W 4 o4 %) f r.c s e de. f u eg s gyJTdet et t t44 v 64 04 C W A41 'g
6.h,s * df<**. Combustible Gas Control in Containment

s
! c.5 n

%
) di

During normal power generation, combustible gas (namely, hydrogen)
is not present in the containment. In the case of a LOCA, hydro- ]
gen concen.tration begins to build up in the drywell due to metal-

water reaction and radiolytic decomposition of water. Initial con-

trol of hydrogen concentration is by diluting the relatively high

hydrogen-content gas in the drywell with that of a lower content in

the containment area (i.e., the hydrogen mixing system). When the

total concentration becomes too great for this method to be effec-! i

tive, hydrogen recombiner equipment is activated. A third mode

purge the containment-drywell space to the annulus. The annulus

exhaust is then processed by the Standby Gas Treatment System
(SGTS).

1

Since there is no design requirement for the Combustible Gas Con-i

trol System in the absence of a LOCA, the following discussion of

the requirements for, and the performance of, a Combustible Gas
T
' Control System presumes that a LOCA has occurred.

,

6.2.5.1 Design Bases

._ . . - . - - . . . - - .-- - --- .- -- ---

Following are generalized criteria that serve as the bases for

. design of the Combustible Gas Control System:

(1) The system is designed to control combustible gas

! concentration in containment to nonexplosive levels when
i

the generation rate of hydrogen is calculated inl

l

6.2-118

l
-

___ _ _ . _ _ _ _
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Amended Draft 3/23/83
ICSB-

.

Testina of the Backup Scram Valves _ taff requestedh

Although not associated with the formal ICSB questions, t e slity of the design and the
additional justification supporting the testabifrequency for testing the backup scram valves, and the r a

i ssociated

solenoids.

dded to Table 1.9-19Response _

The following applicant interface requirement has been a
in GESSAR II, Section 1.9:!

l

" Revise technical specifications to include functiona.

t ge.

testing of back-up scram valves each refueling ou aAlso, add method for confirming back-up scram valve"

operation following each scram occurence.
2 i j which addresses

The Table 1.9-19 entry also references Section 7.2.2..c. .279 (Capability for Test

conformance of the RPS with Paragraph 4.10 of IEEEThe following information has been added to the end o
f

l

and Calibration).
that section:

"The applicants Technical Specifications shall require
independant functional testing of the back-up scramIn addition, operation

d

valves each refueling outage.of at least one back-up scram valve shall be confirmer

i

following each scram occurance.:

"Independant testing of each back-up scram valve duringf the
refueling outages will be performed using one o
following methods:

Tiie power supply to one of the back-up'

d tagging
"(Prefered Method)scram valves shall be interrupted by pulling anThen, with only the other valve functional,

l
's operation

the scram buttonsshall be depressed and the va ve.' Low Scram Air Headerout its fuse.

confirmed by observing the subsequentIn addition, an observer should confirm the
l ir header

pressure drop indication on the local scram va ve aThe scram logic can then be reset, the fusePressure' alarm.
The

reinstalled, and the tag and annunciator cleared.pressure guage. back-up scram

procedure should be repeated for the remaining
valve.

An observer shall stand between the back-upl scram
"(Alternate Methoc') scram valves while the operator depresses the manua' Low Scram Air Header

The operator then confirms the s from
Pressure' alarm wh!1e the observer confirms air dischargeIn addition, the observer shouldbuttons.

l scram valve air
the exhaust ports of each valve. confirm the pressure drop indication on the loca

___ ___ _ _ _ _ _ ___ _ _ _ . _ , __ ____ _ . _ _ _ _ _
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Amended Draft 3/23/83,

ICSB - Page 2'

,

When air discharges have been confirmedheader pressure guage.
on both valves, the test is complete and the scram logic and
annunciator can be reset.

"After,each scram occurance, the operator shall acknowledgeLow Scram Air Header Pressure' alarm before resettingthe
the scram logic. This confirms at least one back-up scram
valve has functioned properly."

,

!

1
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ATTACHMENT NO. 45

DRAFT RESPONSES TO
QUALITY ASSURANCE BRANCH

QUESTIONS

.
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--- 260.3 Section 17.1.2.2 of the standard format (Regulatory Guide 1.70)
requires the identification of safety-related structures, systems,

~ ~ ~ - ~

and components controlled by the QA program. You are requested to
- supplement and clarify the GESSAR II application for FDA in accord-

_
ance with the following:

,
- A. The following items do not appear in Table 3.2-1. Add the

appropriate items and provide a commitment that the remaining
items are subject to the pertinent requirements of GE's QA
program and Appendix B to 10 CFR Part 50 or justify not doing
so.

(1) Control rod grapple
(2) All containment isolation valves, piping within containment

isolation valves, and piping forming isolation barriers
- (Ref. Table 6.2-25)

3) Drywell
4) Drywell head region
5) Drywell-to-suppression pool vents
6) Reactor pressure vessel biological shield annulus

(7) Containment steam tunnel
(8) RWCU Rooms:

a. Filter /Demineralizers Room
b. Demineralizer Yalve Nest and Holding Pump Rcom
c. Precoat Room
d. Demineralizer Drain Valve Room
e. Backwash Receiving Tank Room
f. Heat Exchanger Room

(9) Weir wall
(10) RHR containment spray piping
(11) RHR containment spray nozzles
(12) RHR strainers
(13) Drywell vacuum relief
(14) Containment isolation leakage detection system
(15) Personnel air locks
(16) Equipment hatch,

(17) 6900 volt switchgeari

18) 480 volt load centers'
. ._.__

19) 480 volt motor control centers
-

20) 120 VAC safety-related distribution equipment including
__ inverters and voltage regulators

(21)
- - ---

Control and pcwer cables (including underground cable
system, cable splices, connectors and terminal blocks)

_ _ _ _ _ . . _ _ .

P

.. .

_ _ _
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|

| (22) Conduit and cable trays and their supports (Raceways
l containing Class IE cables and those whose failure

could damage other safety-related items)
(23) Containment Electrical penetration assemblies
(24) Transfonners
(25) Motors-

(26) Load sequencers
(27) Protective relays and control panels
(28) 125 volt batteries, battery rocks, battery chargers, and

distribution equipment
(29) Roof drainage systems (including drains and parapets)

of safety-related buildings
(30) Scram discharge volume header

B. The following items are in Table 3.2-1 with indication that
10 CFR 50 Appendix B does not apply. Provide a commitment
that the pertinent requirements of GE's QA program and Appendix
B to 10 CFR Part 50 will apply or justify not doing so.

(1) Reactor internal structure - other (I.6)
(2) Pipe restrainings - main steam (II.6)-

C. Add the following items under XLVI, " Diesel Generator System"
in Table 3.2-1 or justify not doing so.

t

! (1) Lube oil system
(2) Combustion air intake and exhaust systems
(3) Fuel oil system (all components)
(4) Diesel service water system (all components)
(5) Starting air system (all components)

D. Provide a commitment that the safety-related instrumentation and
controls (I&C) described in Sections 7.1 through 7.6 of the FDA
application plus safety-related I&C for safety-related fluid
systems will be subject to the pertinent requirements of General
Electric's QA program and Appendix B to 10 CFR Part 50. This

j can be done by a footnote to Table 3.2-1.
I

E. Enclosure 2 of NUREG-0737, " Clarification of TMI Action Plan
Requirements"(November 1980)identifiednumerousitemsthat
are safety-related and therefore should be in Table 3.2-1.
These items are listed below. Add the appropriate items to
Table 3.2-1 and provide a commitment that the remaining. items
are subject to the pertinent requirements of General Electric's
QA program and Appendix B to 10 CFR Part 50 or justify not doing
so.

,

, . . , _ _
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- NUREG-0737
(Enclosura2)f,

Clarification Items

'

Plant-safety-pa'rameter display console. I.D.2
;1;))

.

2 Reactor coolant system vents. II.B.1; ;

,3 i Plant shielding'. /' II.B.2-

'

)4 I Post accident sampling capability. II.B.3 <

,5 l Valve position'fndication. II.D.3
'6 i Dedicated hydrogen penetrations.- II.E.4.1
'7,1 Containment isolation dependability. II.E.4.2

i 8,l Accident monitoring instrumentation. II .F.1 '
9) Instrumen'tation for detectier,of'

! inadequate core-cooling. II.F.2
10) HPCI,& RCIC initiation levels. II.K.3(13)
II) Isola'tton of HPCI & RCIC. II .K.3(15)

(12) Challenges te and #ailure of relief
vaives. .' II.K.3 16)

13) ADS actuation. II.K.3 18)
''

t

14) Restart of core spray and LPCI. II.K.3(21)
RCIC suction. II.K.3 22) \

.

Space cooling for MPCI 8 RCIC. II.K.3 24)
Power on pump seals. II.K.3 25)

18) Ccmon reference, level. II.K.3(27)'
,

19) AOS valve, accumulators, and associated
,

| equipment and instrumentation.. II.K.3(28)
(20) Equipment and other items associated!

| |vith the emergency support facilities. III.A.I.2
,aInplant 1, radiation monitoring. III.D.3.32

Control-room habitability. III.D.3.4
_ _ ,

_ _ .

I
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17.1 QUALITY ASSURANCE DURING DESIGN AND CONSTRUCTION'' ," .'
,

. ,

, . - -
, ,

'
,

17.1.1 organization -.' , L. '
- i

,

'

,. -

See Section 1 of Reference 1. ,

i
'

,

17.1.2 Quality Assurance Program
. , ,,

?...,

s

The identification of safety-related structures, systems, and
~,

'

components (0-list) to be controlled by the quality assurance -,

program is the responsibility of the Applicant. T.'.c J.pplicc...t 's '~ ' ' ' '
"

,

~C-liet vill be barM er the ';" ' 4 '" ---" -- : ::;:ir:x; .t; gicc.. "

ac.-Adc%k4 wsds
h N8 c dple"I aw M c.ka h h I,U swi 4 , ~d M s W i a' % g

4- 's- s a
A 7~

b 2 s o 3. % a. ~

pfc p 44 s4.m.,u,su u mad =J +o NT.t e 2.2-5 - -

.

The remainder of this subsection is covered in Section 2 of
Reference 1.

The. maswswkg 4em s u,dl be'
s'

s u b e c,+ +e + avA myj G G 's " A !''
-

17.1.3 Design Control H. s o ,

A pph wks G. A PYep'r* *p'4
o4bu^ A ,paJ bw MtJJ *

See Section 3 of Reference 1. j
-

17.1.4 Procurement Document Control

See Section 4 of Reference 1.

17.1.5 Instructions, Procedures, and Drawings

See Section 5 of Reference 1.

17.1.6 Document Control

1
l

See Section 6 of Reference 1.

17.1.7 Control of Purchased Material, Equipment, and Services

See Section 7 of Reference 1.
~

|

|

17.1-1

|

|
|


