GENERAL &3 ELECTRIC SR SAS PN

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. Eisenhut
Division of Licensing

Gentlemen :

SUBJECT: IN THE MATTER OF 238 NUCLEAR ISLAND
GENERAL ELECTRIC STANDARD SAFETY ANALYSIS REPORT (GESSAR II)
DOCKET NO. 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 drafl response to a recent Quality Assurance Sranch
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,

/27 €003
dg;f:;;nager

Glenn G. Sherw
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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. 430.09 A review of malfunction reports of diesel-generators at operating
(8.3) nuclear plants has disclosed that in some cases, the information

available to the control room operator to {ndicate the operational
status of the diesel-generator may be imprecise and could lead to
misinterpretation. This can be caused by the sharing of a single
annunciator station to: (1) alarm conditions that render a diesel-
generator unable to respond to an automatic emergency start signal;
and (2) alarm abnormal, but not disabling, conditions. Another cause
can be the use of wording in an annunciator window which does not
specifically i{ndicate that a diesel-generator 1s inoperable (1.e.,
unable at the time to respond to an automatic emergency start signal)
when in fact, 1t 1s {noperable for this purpose.

Accordingly, review and evaluate the alarm and control circuitry for
the diesel-generators in your proposeé nuclear island to determine how
each condition which renders a diesel-generator unable to respond to
an automatic emergency start signal, is alarmed 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 or
mode switch positions which block automatic start. Other conditions
in this category are 10ss of control voltage, insufficient starting
air pressure or low battery voltage. Your review should consider all
aspects of possible diesel-generator operational conditions (e.g.,
test conditions and operation from a local control station). One area
of particular concern {s 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:

a. A1l conditions which render the diesel -generator incapable of
responding to an automatic emergency start signal for each
operating mode as discussed above.

b. The wording on the annunciator window in the control room which
{s alarmed for each of the conditions jdentified in your response
to Item (a) above.

¢c. Any other alarm signals which are not included in Item (a) above
and which also cause the same annunciator to alarm.

d. Any condition which renders the diesel-generator incapable of
responding to an automatic emergency start singal and which
is not alarmed in the control room.

e. Any modifications you propose following your evaluation of these
matters.
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430.22
(8.3.2.2)
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Both the conclusion containeqd in NUREG-0666, *A Probadilige - Safery
Analysis of DC Power Supply Requirements for Nuclear Power Plantg"

and Operating experience indicate that bus ties between redundan:t

dc divistons are a prime contridbutor to dc systenm uﬂreliabllvty.

As a result, we recomnend fn NUREG-0666 eltminatlng the use of a »y,

tie breaker between redundant buses. Based on the findings 1n NURE ;.
0666 ang the fact that bus ties Compromise the 1ndependence 4nd redundgan:
of the onsite electric power supplies required by Criterion 17 o the
GOC 1t 1s our Position to pronibit the use of pys ties detween redungant
dc divisions {n new plant designs, Accordtngly, Justify {n Section
8.3.2.2 of Your FSAR why gc Divisions 1 ang 2 cannat de made completely

independent by elin1nating the 1nterconnecttng bus tie shown in your
pronosed design,

Response

The bus Yies w,/ll be elbminagted

and Tthe GESJ/I‘RI%EX#’ anc/dmn//nys
re b’/;SYE?CJ/ ¢:?C:Z:t?l‘(j‘f/::77:$y/,



DISCUssion T™m®S

430.23 The specific requirements for ®onitoring the dc power System deriye
(8.3.2.1) from the rneri requirements smpodieqd in Section 5.3.2(4), 5.3.4(5)
ond 5.3.3(5) of IEEE Stq. 308-197¢ ang the guidance we provige {n
Regulatory Guide 1.47. In sumary, these 9eneral requirements state
that the dc system composed of batteries, distribution Systems ang
Chargers shal) pe ®onitored to the extent that 1t can be $hown
to be resdy te perform 115 Intendeg function, Accordingly, the guidel ines
- wsed 1n our review of the dc Power system designs are that the following
indications ang alarms of the Class If dc Power system should pe
provided 1n the contro) room: ;

= Battery charger Output curreat (ammeter) .

= DC bus voltage (vo)tmeter) ‘

- Battery Charger output vol tage (voltmeter)

- Battery discharge

= DC bus undervoltage ang Overvoltage alarm

= DC bus ground alarm (for ungroundeq systems)

- Battery breaker(s) or fuse(s) open alarm

= Battery charger Output breaker(s) or fuse(s) open alarm

- Battery Charger troudle alare (one alarm for 4 numbder of
abnormal condftions which are usually indicated Tocally)

We conclude that the monftoring cfted above, augmented by the perfodic

test and surveillance requirements fnclyded in the T2zhnical Speciﬂcotions.
provide reasonadle assurance that the Class 1E gc pPower system {g ready

to perform 1t intended safety function, Indicate your compliance

with these provisions for ®onitoring the Class 1E prower system,
Muﬂutluly. Justify any deviation.
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238 NUZLEAR ISLAND Rev. P

9.3.2.2 Analysis
$.3.2.2.1 Gonoial DC Power Bysta=s

!‘n.llo VAC pover supplies fov the givisional battery chargers

ars from the individusl Class 1E MoC to which the particular

3125 VDC syste= belongs (Figuze §.3-1), In this way, sepazation
between the independent systezs is paintained and the AC power
provided to the chargers can ba fZrczm either preferred or standdy

AC powar scurces. The DC syste= is 80 arzanged that the
prebability of an {nternal systar failare resulting in loss of

that DC power systex i3 extrezely low. Izportant syestex components
are either self-plarming on faiilure or capable of clearing faults
or being tented during service to detect faults. Each battery set
4s located on its own ventilated battary room &s shown in Fig-
uzes §.3-8, 8.3-9, and £.3-13. Al adnorzal conditions of
dzportant Systaxm paraneters suzh as chazger failure or low bus
voltage are annunciated in the Main Contrel Roomy ond Jer \ewl \
( s«e Tab\e ..5-12). Y
Cross conrection betveen the infdependent 125 VDC systems is limitel
to manusl breskers between Divisicn 1 and Division 2 distridbution
panels. Key interlocks are used to enforce cperating procedures.
One breaker is furnished at each end of the cross tis tO meet
single-failure raguirezents. A cow'n/ reom wecatin o provis
dod Aor taih Ta. breadsr in Mc chr® posihes.

AC and DC switchgear power cirsuit breakers in each division

receive control power frcc the batteries in the respective leoacd
grours emsuring the fcllewing:

(1) Tre unlikely less cf cre 125 VDC systex does not
jecpardize the suppiy of preferrec snd standby AC
pover to the Class 1E buses of the other load groups.

(2) The @:fferential relays in one division and all the
interlocks assccisted with these relays are from one

8.35-101
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SUPPLEMENT To TABLE ®.3-12

CowDITION INDICATI& A LOCA-TION
Dw.3 Condinwovs bus voHage Voltweyr locak owd
(WPes) Coulvol yoom.

';3:’594(; Hery odpd” cuvvent | Ammedey Local

*z;g.,ge%é,,&:;; o gl s
g -Fo.u.H‘ SV DC sjsﬁ-ew\ condvel veon
Eus @" wndevvoltaye j +ronbkle  alaym
Co.d*vol Power —(u«\uv-g 40| Condval power #.(‘lhve co~t A voon
3G cont. pul. g af G L«'{:;DG Tvoub'€
Lew Batte ry Chargcr,q,,,ﬁ Locstl
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-’A-Q«D Q)Mya;v .F‘“ luve bouble alavm
i(mc.lud,mj “'3-" voliage oud
round fauté)
gﬁhvsu owfpuf voNage | Vo4 meter rocal
(o Cioﬁcv oudpt curvesT | Amvieder local
@chavyer ground fault | evowd indicadion Light | Local
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DISCusSSign Trem w0

430.04 The undervol tage relaying described in Section 8.3.1.1.7 of your
— (8.3.1) FSAR, by 1tself, will not protect the Class 1E equipment against a
degraded voltage condition. Branch Technical Position PSB-1 contained
fn Chapter 8 of the Standard Review Plan (SRP) requires that a second
—eeeee. 10981 Of undervol tage protection be provided to protect Class If
equipment against degraded voltage conditions. Describe your
compliance with this position for Class 1E, Divisions 1, 2 and 3.
Response
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Provide the following additional information regarding the protection
Fegerding-theprotection of contaimment electrical penetrations:

8. You indicate in Part 1.2.13 of Section 1.8 of your FSAR that an ]
analysis 1s required for circufts normally protected by small fises ‘
Or breakers such as contro! circuits, alarms and solenofds. Provide
this analysis.

- — pa— - — —
- - . - .

o T.2:13-] an QESSARI. Ref: A,
a0z AJ < -

b. In this same portion of the FSAR, you also indicate that where
very low currents are fnvolved such as in instrumentation circuits,
thermocouples and annunciators, no action {s required and that
conformance with the provisions of Regulatory Guide 1.63 is
accomplished by inspection. Explain what 1s meant by the phrases
"no action required” and “"conformance by inspection.” It s our
posfition that 1f the fault current available from these circuits
1s greater than the continuous current rating of the penetrators,
the penetrations must be protected by at least two fault current
interrupting devices.

% "‘WE,
mp 4 %«—m fz./s./.
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) of the redundant protective elenments so that no event

causing a need for the protection can disable the
protective function.

2.2.13.1 Analysis of circuits penetratirnj prisary containment.

A. 6.9 kV cricuits for recirculatio
n pump motors are protected
by two circuit breakers in series. /n the ¢ 9/ vpﬂfb//.c’;fw’
/

The recirculation pump motors are also fed from the low frequency
motor generator sets. This feed is directly protected by one
6.9KV rated breaker. If this single breaker should fail to trip
on a fault within containment, the penetration is capable of with-
standing the maximum theoretical generator fault current for 250
seconds without damage. The fault current which could be as high
as 13.5 times rated current would be terminated in less than 250
seconds by one or more of the following:

1. Overtemperature failure of the generator output winding.

2. Overcurrent in the field circuit.
3. Tripping of the mg set drive motor breaker on overload.

B. Power circuits for motor control center loads are protected
by a circuit breaker and a fuse per phase in gseries. The
application of penetration wire protecting devices is shown
on the MCC.single line diagrams.

+

) wo S

C - MCC control circuits have a-singlecfuse,per control circuit,
which we consider adoquate~to»naiﬂtaia the electrical
penetration integrity.

r conclusion is based on the following study.
Q
We ugsed NEMA size 4 starter in this study as the limiting case,
since larger size starters have auxiliary contactors and smaller
Control Power Transformers (cPTs). For a NEMA size 4 starter,
the standard CPT size is 250 VA which means that the rated
secondary current is 2.08 Amps (250 + 120).

The field cable used between the CPT secondary and the containment

penetration is size 14 AWG, which is rated for 22.75 Amp continuous
at 40° C (104° F) ambient.



N\

\
maximum short circuit curz;nt that ‘the CPT can let tﬁrough.
suming 5% impedance, tO pe Sonservative, is -

By'tqnoring the field cakble impedance, (coheervetive). the
maximum short circuit current at the containment penet:etion
is 41.6 Amp.

The x’ t curvys of the Heetinghouee penet:etion indicates that
the pebetretion yeal can carry 60 Amps for 1000 sec (16.7 minutes)
and nintein its mechan and electrical integrity, The enatraton

\wel can carry 110 Amps for 10 seconds without
insulation Aamage.

/& 18 Conc toded thoTl”

: From the above, the CPT will fail much faster
than the field cable. W or the penetretion
seal, should the CPT secondary fuse fail to open the circuit
under an overload or 2 short circuit condition.

The CPT may fail and act either as an open circuit or a closed
circuit. 1£ it acts as ap open circuit, the penetration will be
isolated. On the other heand, if it acts as a closed circuit,
the MCC feeder preaker/or fuse combinetio: will trip and open
the, Sizeyie; poLssipg, the ZEIOSEN S Tha A T
pased on the above, the present design is considered toO be
adequate to maintain the electrical penettetion integrity.

N
- 125V 4-c instrument and control circuits will be protected by a
2-pole circuit breaker and a fuse in geries wnere needed.

- 120V a-cC instrument circuits and space heater circuits will have
one single pole preaker and one fuse in series. '

~
~

a

p. Specific eircuits, having a limited power source, that canns
produce any short circuit current, damaging to the conductol
insulation, do not require & protective device.

fncluded in these special circuits are:

'Ihernocouole circuits

® sgnielded cables for low level sigpals | 4 to 20mA = LPRY,
IRM, SRM, RPIS instru mentation circuits)

*Annunciator circuits
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p Summary Table of Conformance with Rcéulltory Cuide 1.63
: L for Circuits Penetrating Primary Containment

Very Low Currents

Use of Two Involved .
Interrupting —doAetiomReguired—
Devices in Analysis —Gonformance—by— :
Series Required -IRspestion — TS
f;‘ Recirculation . :
¥ e x No inferrupting

device 7equrrecl,
CrrewrF 15 self
prolectimg.

Power Circuits on
motor control

centers

Control circuits,
alarm, sclencids,
etc. = circuits,
| normally pro-
tected by small
o fuses or breakers ks

Instrumentation

circuits, thermo-

couples,

annunciator - all

low-current-level

applications X

(L

1.8-43
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I
/ﬂ,_____;;_ c. Provide the fault current clearing-time curves of the primary and
secondary current {nterrupting deyices for the penetrations plotted
Premmmm—— against the thermal capability (1*t) curve of the penetration.
I Our concern in this matter is the maintenance of mechanical intearity.
t provide a simplified one-11ine diagram showing the location of the
protective devices in the penetration circuit and indicate the
[ — naximum available fault current of tne circuit. 1f the overcurrent
fault current actuated, fdentify the power Source

protection is not
to the trip circuits. It is our position that the power source

for the primary protection device should be from a division different
from that supplying the secondary protection device.

Besppns= e
- e cur/E

- Tﬁééu/#-;;;md'r[m.z_zgj
- , o
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d. Justify the exception you take

Discussion * 4

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

You state with respect to Position C.1 in tnis regulatory guide that
interrupting devices actuated only by a fault current are not considered
to be isolation devices unless acceptable coordination can pe verified
by tests. However, you should first provide justification why

the non-Class 1E load must be connected to the Class lE system

and cannot be tripped on an accident signal. 1If suftably 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 1ist of the non-Class 1E loads connected to

Class 1E systems and {dentify those loads which are not tripped

on a signal indicating a loss-of-coolant accident (LOCA).

position C.4 of this regulatory guice
that associated circuits will be subject to the same requirements
as Class 1E circuits unless it can be demonstrated that the Class
1€ curcuits are not degraded below an acceptable level by the
absence of such requirements. ldentify each area where this
exception is taken and provide an analysis showing that the absence
of Class lE requirements will not significantly reduce the
availability of the Class 1E circuits.

You state with respect to

The exception you take to position C.6 of this regulatory qu* de
{dentify all areas where {nde:2"dence

{s unacceptable. Specifically,
or separation is less than that required Dy IEEE Std. 384-1974.

Provide an analysis based on tests.

to Position C.7 of this regulz ary
t Class 1E circuits are

guide by an analysis demonstrating tha
Provide this analys's

not degraded below an acceptable level.

C.8 and C.11 of this

Explain the exceptions taken to Positions
only a slightly rewcrd2d

regulatory guide since they appear to be
statement of the criteria in the guide.

Rﬁs%om se. ,
W ith  owne zxq_g_‘,-)r\vn *
- 4dlhe GESSAR T c&Q.j\‘ w VoW v~«11££*25
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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 1lE 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. Mix{m& l:\:tuu Ln. ‘\'wl‘m or,.;.,(. o
et of Lrma ana puavidd o 0.,.,.4.».35..4. e,

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

requirements included in the guide.

Evaluation

b ckans

As l(swa&w,\»-m 721. L8 and 1..1. Ao,

he GESSAR II design meets the requirements of the regulatory
position with interpretation and clarification as enumerated
below for specific paragraphs of Regulatory Guide 1.75. m™m

) fou
(1) Position leykbasxs) - GE nicrs the position stated

in Regulatory Guide 1. 125 hlch u&early excludes the
combination of a LOCA, LOOP (Loss of Off-site Power),

and a fire which has been postulated in the basis of
Position C.1.

Thewe \'s One QJ(Q&'Y¥\UW-‘¥0 Pos\quv~ C.\ A&;t(\

w\'\'\« 4-\\4 Qwvjn\\cj \\3\A1|.‘\\3 \A,\'\\CL Vs o ‘)
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“-) T e nra Yl ot g Vaaady ad el ot o I!EE
h 38y~ . € 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. -AlsS wee-Swbseptions 3ste?. 8

and—7 1710,
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e. Allowable harmonic cont:ent.
f. Allowadle frequency fluctuation,
g. Grounding requirements, and
h. Power supply assignment.
3. Provisfons included for the sensors and their instrument 1ines

associated with the SSWS (and additional cooling capacity, 1f any required)
that provide inputs to satisfy station safety functions:

a. Range (including accident conditions),
- b. Measurement accuracy,
€. Repeatable accuracy,
d. Kaxisum expected transient,
e. Response time (maximum allowable time to achieve sensor.
output after reaching trip level for measured variable), ‘ 0"
f. Trip setpoint, &
g. Snubbers, 1*
h. Orifice, and gfs \'ﬁ
f.  Arrangement for instrument lines. / " [r
8. ELECTRIC POWER
8.2 Offsite Power System //,
8.2.3 BOP Interface /

1. A listing of all the design criteria including codes, standard:,

- General Dui'gn Criteria, and regulatory guides applied to the portion of
( the design of the offsite power system included within the BOP.

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

a. Steady-state load, Sev Tagle £.21-)

b. Inrush kVA for motor loads, .l/
c. Nominal voltage,
: | s
d. Allowable voltage regulation, S .uei¢ Line Fia. & 3-2
1s%
A-32
-
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3g
e. Nominal frequency, O~ . /*A::,
f. Allowable frequency fluctuation, * 295 (_ ?{&:‘\-
§. Maximum frequency decay rate and 1imiting underfrequency
value for reactor coolant p coastdown, and
APPLIES gLy To Pl Ty Pe bLl\N'-?Q
h. infmue number of FSF trains to be energfzed simu aneously
(1f more than two trains provided). T Wo MINImUR b

.
"

NOTE: For complete offsite a.c. power requirements, the BOP designer
. should also include the NSSS requirements.

8.3 Onsite Power System

- oo ¥
8.3.17 A.C. Power Systems /“.She arge €o0-\
8.3.1.5 Bor lnurfnce( AA B AAAAA .
1. A listing of al) the design criteria including codes, standards,

.General om’n Criterfa, and regulatory guides applied to the portion of
the design of the onsite a.c. power systems included within the BOP.

2. For each BOP system, ‘nquirenem.s for onsite a.c. power:
¥ a.  Steady-state load, S TARLLE 2,310
» b.  Inrush kVA for motor loads. n
€. Nominal voltage, SEE€ Sing(F LINE F'6,. 8.3-2

d. "Allowable voltage drop itc achieve full functional capa-
bility within required time period), Sev¢ TAme @.2-10

e. Lload sequence, Rer 2o, icaBir
f. Nominal frequency, and &~
g- Allowable frequency fluctuation. + 2 9%

v

NOTE A: For coﬁeu onsite a.c. power requirements, the BOP designer
should aTso include the NSSS requirements. /VA _

NOTE B: This interface assumes that the onsite a.c. diese) generator
system 1s Utility-specific. v

e ut’i.litc”rdli?‘t“n of the design of the diese) generator room with
y-applicant. A n

A-33

(A
.
M
3
%
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8.3.2 D.C. Power Systems

8.3.2.3 BOP Interface

lovm' r 1978

2

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

General Deﬂ’n ‘Criterfa, an¢ re . atory guides applied to
the designof t

the portion of

he d.c. power systems included within the BOP. SEE 748LE 8-/~

2.  Provisfons included to accommodate the needs of the SSWS (and
additional cooling capacity, if required) by the d.c. power systems:
~a. Steady-stete load, cce TARLe &.2-10
b. Surge loads,-~ "
c. Load sequence, - /V/A
d. Nominal voltage, and - u Lt

e. Allowable voltage e;? (to achieve full functional capa-
t

bility within requi fme period). Qp =
9. AUXILIARY SYSTEMS

9.2 Water Systems

9.2. BOP Interface

1 A{sting of all the design criteria includ’ng code

Geneui Design Sgiteria, and regulatory guides applied to
the design of the SEWS included within the BOP.

TABLe €.3-10

; standards,
portion of

2. Integrated heqt Toad (decay heat and stajfon heat load for all

NSSS and BOP systems, as nction of time for the various

modes of plant

operation and 1imiting accide conditions) thet must be transferred to
the ultimate heat sink, maximum and minimum t€mperature 1imits, pressure,

flow rate, plant SSWS pressure drop, etc.

3. Coolant flow, pressure, temperdtyre, and integrated condensate
storage capacity to satisfy total/plant neds during normal operation,
shutdown, and accident conditipa§. Cooling water requirements for the
diese)] generator system shoulg/Bbe coordinated with™she utility-applicant.

4. Limits on qualify of makeup water to the s
conductivity, pH, oxygeR, chlorides, fluorides, solfds, c

on, including
bon dioxide,

particulates, and ca; and 1imits on makeup waterflow, Tegperature,

and pressure,

5. Reafirements for location and arrangement of potable and sa itary

water systefls to preclude adverse effects on safety systems
in the nt of failure.

A-34

and components

SK3FE



Interface
Numbher *

E-1
E-2
E-3
E-4

E-5

— E-13
~ E-14
v E-15
T E-16

-

- E-41

i
\

s E-43

g 20 p HS

— e

(A-C)
(A-F)
(A-C)
(A-F)
(A-C)

(A-P)
(A-F)
(A-F)
(A-F)
(A-C)

(A=C)

) GESSAR I1I

22A70 )
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Table 8.2-1

NUCLEAR ISLAND AC POWER SYSTEM/BOP INTERFACES

E- 58 (A-D)

sgee Piqure 8.

P e ymheTrSs,

Tnterfare Neacription
ler Peeder from BOP to AB 6900-480V m ; -"-‘7“"0
Normal Feeder from BOP to Bus C K
Normal Feeder from BOP to AB 6900-480V XFMR 2=
Normal Peeder from BOP to Bus D ey
Normal Preferred or Alternate Preferred Feeder -.
from BOP to HPCS Bus G SWGR
Normal Preferred Peeder from BOP to In;?;‘g;égi!v‘
Alternate Preferred Feeder from BOP to Bus E SWGR
Normal Preferred Feeder from BOP to Bus F SWGR -
Alternate Preferred Feeder from BOP to Bus F SWGR
Normal Feeder from BOP to RW 6900-480V XFMR
Normal Feeder from BOP to RW 6900-480V XFMR . .~

'

acovDe PR T \WVERTER 2s.8°€" gk

——

jfied in accordance with
nondivisionu}.
—— 4 3.2

. L

> -

3-1 for interfaces ident

These interfaces are &

2550 A
7735

2550k

7955 »
(<)

s327 R

gar1&v/A
137{‘”
1275 KA

TINnRUsE
KA

3t39t.ﬂﬂ
3400
a,58 ¥
&a

10,423
10,423
r0, 423
to, 423
1769
(g
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g

; MAX
Reference e AULOWABLE
Interface Figure or [|* c mA- FRee.  BoP
Number Interface Description Drawing No. |HP/ksk VLY. | N2 v D
B-8 (A-C) 6900V Feeder from Bus E, SWGR to BOP Pigure 8.3-2 |zoz”* | 7590 | G200 cotaX| 87
Div 1 ESWS SWGR
E-11 (A-C) 6900V Peeder from Bus P, S/GR to BOP rigure 0.3-2 |20z % | 7590 €go0 8/
Div 2 ESWS SWGR aa
‘ B N
E-12 (A-C) 480V Peeder from Bus Gl-2 to BOP &iﬂ ¢o 9% | #o .57
Div 3 (HPCS) ESWS Pump
’; l', —" N m ,.".
E-17 480V Feeder from Bus El-2, MCC to BOP 5:.“6“-.‘ s 15
Div 1 DB Pual O{1 Tranafar Pump .
A ry.nar PRy
E-18 480V Feeder from Bus El-2, MCC to BOP &m 3 15.5"| 4%0
Div 1 Back up CG Fuel 0il Transfer
, A £.3-K7 o 3 5
E-20 400V Feeder from Bus Pl-2, MCC to BOP 32‘4.-« 3 5.8
Div 2 DG Fuel Oil Transfer Pump
‘ " ,o," ’ )’7‘
E-21 460V Vacder from Bus Fl-2, NCC to BOP &M‘ 3 5.5 | 4lo
Div 2 Back up DG PFuel 0il Transfer
Pump ﬁr-‘. F.9%.088 -5 q80 3;'7-
=23 4807 Yesder irom "ua Gl-2, MCC to BOP 2 o )
2iv & (IPC87 OG Pu=' Uil Transfer Pump "ﬂ
o, L B ’
B~ 21 sea weots: feom Bre Gl-2, MCC to BUP 3 3 |as85| 40 4T
Piv 3 (IPCS; Bach wp DG Fuel 01l qi
fiansfe = Pumg i ) o
&% 480% Yeeder frusm dus Gl-2, MCC to BOP  SWeFTass | 3 | 420 ‘ 3264 N\
piv 3 (HPCS) ESWS Strainer Motor l

C ]
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Table 8.3-1¢
NUOCLEAR ISLAND ONSITE AC POWER SYSTEM/BOP INTERFACES

K Allowas /e Vo/fa;-o /’79 ,‘;-"~ Zée BS07 ,‘V’g"" o’

Lhe inlowvirce cobte

. - —— ——— -



g43 IHS

L C
: e i Tl
E-44 480V Peeder from Bus Gl-2, WiC *o BOP &
Div 1 (HPITS) ESWS Zackwash Strainer "fw 1.53.45
Valve
R T
B-49 480V Peedor from Bus Gl-2, MCC to BOP m‘l
Div 3 (H2CS) ESWS Return Header
Isolation Valve
Srwal 3 - NP
E-%9 480V Paeder from dus El-2, MCC to BOP  SEIS7IS®)
Div 1 Fua' €Ll Storage Tank
Receptacle & ’3.00P
v-£0 480V Peeder frox 3us Fl-2, SCC to BC® D
Div 2 Puel 01l fitorace Tank
! o r.5.-nur
E-6]) 48057 Peeder fxoe Fus Gl-2, ACC to BOP
Div 3 (H?C8! DG Puel 01l Btorsge Tank
‘“’t.cl‘ %‘. " '.““o
E~-S0 - 430V Peeder from MCC Bi-1 to Steam- RN e o
B-55 1ine Drzin Valves
E-62 E025/1641 {‘v
B-63
BE-64
E~-65
E-66

c')

—

'
.

]

<

L &5 laemk| @M. ) comy A\f&*bk. |
h.!‘ 3.'/‘ KA vela, ue % t
3 | 255| 400 b0t =752
: e i § 3.257,
| } ? 3.5/
/> i :
| " N
| ‘ s.5s7. .'
s - !
, 3.5/ ;
5 o ‘ g x
3.5,
75 | 48 L

< —

by

3R7
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Moy ¢
. ‘lbd’t*
S5 Zarsb| HoW- | zme0 0¥ g
wpja| WIA | vour W | o i
!.
!
]
&) - |eosz/ - '
E-74 From Recirc Pump "A" Current Trans- FHigmdb 5A " .
former to BOP Switchgear Device i
8 Fpore. l3-3a A - - a '
E-76 Prom Recirc Pump "X Current Trans- =37 5 .
former to BOP Switchgear Device :
‘ s " J. 1_’... '
B-82 ESW Pump Station Div 3 Area Supply ;';‘-ﬂ- 2 20 | 480 :
from GE Div 3 MCC-G1-2 , - |
ﬁ”’ ‘ " .“’ , w »
E-R4 (8S5) Power Feed for Excess Water e 25 49 | }
A, (B) (Radwaste) G17 frou NCC A3-| :
v oag (A7) Prwer v.-clAhw MOV *A" ("R") 17 F,—u g3y NF| & =3 ~Fo 3.751 .
[ LR D -
- Dekettd reeder

E-98 De mncm -Lor-LhaKpw !
E-93 - 120 Vent Feeder from Bus Jl to Audio 1211 ‘ - - - :
B-111 Alarms . e 4 - - :
£.34(aD) usWOC BATTERY TEST FoEOsR Feory  Fgum 83-18 | 35oA |~ |asvec| . 4% :
- D | BArTERY (E) To 80P q
- ¢ . - '
X g a5 (A-B) rasvo BArsey resr FECose FeoM  Fpe83-13 Y - .
| Dv 4 @arrewy (¥) To Bol 3

Q  £-2lAs) aCwer Strrew Smv AEOSE FRON)  Fipac 8.3-18 | 2504 | - ~

Diva PrRrreey (F) T 8ol .

lo® A - -

00 g.839 (4 7)

IAS VD BATIEA) TEST LEEOOR o] ﬁ,a-u- 8 3.8
vy BR7IEmris) 7® - Dl
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ATTACHMENT NO. 2

PROPOSED RESOLUTION OF
CONTAINMENT SYSTEMS BRANCH
DISCUSSION ITEMS
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The acceptance criteria for the bypass A/VK for the drywell at 3
psig is less than 10% of the A/YK 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 dcmonstrates 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
will be verified by position-limit switches on the valves, after

the valve &as been activated locally or remotely. Acc€sS/8ct Porrisny

éﬁ“w VACUUM RECIER SYSTUA My0tocln Air by SYITem L PAp N PiLge TysTea
n~ VA WASS QLR Sy rAM Wit ‘H‘Unssy 1t épfeTRp Tiolv(;.,,.‘,‘ Tuar Tuoy ALl FALs on ‘
For descriptions of the countainment inteqrated leak rate test "'*¢¢~

o/ g,
(ILRT) and other post-operational leakage rate tests (IOCF
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

2f the containment will remain essentially the same as originally
accepted.

6.2-72
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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 becen activated locally or rorotely.

For descriptions of the containment intcgrated Jcak rate test
(ILRT) and other post-operational leckage rate tests (10C:R50
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 assure 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 atiention 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 stcel 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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6.2.1.7 Instrumentation Requirements (Countinued) ' -

e containment. Similar transmitters, which sense containment-to-
shield-annulus differential pressure, are initiating inputs to

the Containment Vacuum Relief System. Vacwuwm RELER yaL/ &5 l

Al cMEe il Fol OFPEAaG L TY AT LEast onlos o MordT™s,
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LY T ar OA Liamicd DAL,
\=vitvawy L2 ERaA8ntaltinent Ré@“&oﬁ“f&nﬁer‘a&gﬁwg;e: hputs 2t

-
-

lo-ofp

Gt ¥

to the Leak Detection em. oGE*EE;;;;;;uples are mounted at
y approrriate elevations of the drywell space, and 12 thermo-
n, couples monitor drywell HVAC differential temperatures. Six-
i teen thermccouples are mounted in the containment RWCU rocms.

Four suppression pool-level sensors are immersed in the sup-
pression pool water, and the assocaited level transducers are
mounted abcve the water level. The level signals are transmitted
to SPMII System logic in the control room. Eighteen thermo-
‘couples are immersed in the suppression pooi water. Suppression

pool temberature readouts and alarms are located in the
control room.

Two hyarogen analyzers are mounted in the drywell, and two {

.-

€l U..ni.l in the containment. Each analyzer d-aws a sample
from an appropriate area of the drywell or containment.

D Hydrogen concentration alarms and recorders are located in
( the control room.

Radiation agetectors 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 LR ) |

description of containment and drywell pressure, containment-to- |

6.2-74




Ttem9c) It was agv;_g%qct'fgt we would add the following words to GESSAR
Section 6r#6+32, "Leakage testing of the closed ESF systemsoutside
containment is performed in accordance with Section XI of the ASME Befv
code,but will comply with the testing frequencies and leakage
reporting requirements of Appendix J of (0CFRSD.



GESSAR II 22A7007
238 NUCLEAR ISLAND Rev. 0

:'tr’\qg,

6.2.6.4 Scheduling and Reporting of Periodic Tests (Continued)

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

LEanact tastide or the closed ESFE cyclens cuts oe covradmasy s perioamed

In ACcetOANcE W dh Facreo X 62 ASME Betv c.dc.,bu" well comply wiFh tThe

6.2.7 Suppression Pool Makeup System <sesbiue {rejuencies A0 repodiug
fc,.....n«.v\' $ o1 Aprev o » Jef Jockago,

The Suppression Pool Makeup System provides additional water

from the upper containment pool to the suppression pool by gravity
flow following a LOCA. The 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-
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.

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

6.2-149
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It was agreed that the following note will be added to Table 6.2-Z,
“Test, vent and drain connectionsused to facilitate local and
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 ANCHOR 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 gquencher 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 l4-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. 1In design of the quencher, all of these forces
shall be considered as acting simultaneously in directions

presenting a maximum loaging condition. The ZJeslyn d{ymwc stress on the
vencher arm, fue moment on the arm, will net be (ess

than S000,si, (n accora(ucc with NUREG -0802 Appendix B,
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 (ESF) 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-
ucts have been evaluated.

Coatings used on exterior surfaces within the primary containment
are suitable for the environmental conditions expectfy-eﬁy-no—

estisweat Jdosulation. 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 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
principal pressure-retaining materials and the appropriate material
ions on the plant ESF.
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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. =%AMAGL 4TRGRNTY tests shall Be gerformed om the coutauncdt

BoLATIa0 VALULE Wisth vasrhieat tewls 1n (8) active punec/van? gyibems at laast

o-.u- everHy +\voc. MH\J awnd B) Potiive Purqe SYSTEAS ©F Llagr oNGR Cvany
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Combustlble Gas Control in Containment

During normal power generation, combustible gas (namely, hydrogen)
is not present in the containment. In the case of a LOCA, hydro-
gen concentration begins to build up in the drywell due to metal-
water reaction and radiolytic decomposition of water. 1Initial 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-
tive, hydrogen recombiner equipment is activated. A t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>