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October 30, 1985
ST-HL-AE-1422
File No.: G9.17

Mr. George W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 and 2
Docket Nos. STN 50-498, STN 50-499

Responses to DSER/FSAR Items Regarding Section 3.11

Dear Mr. Knighton:

The attachment enclosed provides STP’'s response to Draft Safety
Evaluation Report (DSER) or Final Safety Analysis Report (FSAR) items.

The item numbers listed below correspond to those assigned on STP's
internal list of items for completion which includes open and confirmatory
DSER items, STP FSAR open items and open NRC questions. This list was
given to your Mr. N. Prasad Kadambi on October 8, 1985 by our Mr. M. E.
Powell.

The attachment includes mark-ups of FSAR pages which will be
incorporated in a future FSAR amendment unless otherwise noted below.

For the responses marked with a (P) the attachment contains a partial
response to the item to account for separate statements addressing NSSS and
non-NSSS scope. Other unmarked items are complete responses.

Attachment Item No.* o Subject
1 D 3.10-1 Section 3.11: Environmental Design
D 3.10-5 (P) of Mechanical and Electrical
D 3.11-2 (P) Equipment
D 3.11-4 (P)
D 3.11-5 (P)
D 3.11-6 (P)
D 3.11-7 (P)
D 3.11-8 (P)
D 3.11-9 (P)
* Legend
D - DSER Open Item C - DSER Confirmatory Item &V
F - FSAR Open Item Q - FSAR Question Response Item
L1/DSER/ag ' ,{
511040284 851030



Houston Lighting & Power Company
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At*-achment Item No.* Subject

1 (Cont’d)
If you should have any questions concerning this matter, please

contact Mr. Powell at (713) 993-1328.
Very trul yours,
\(\R,\( Vis;
Manager, cloct Licens

CAA/bL

Attachments: See above

* Legend
D - DSER Open Item C - DSER Confirmatory Item
F - FSAR Open Item Q - FSAR Question Response Item

L1/DSER/ag



cc!:

Hugh L. Thompson, Jr., Director
Division of Licensing

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

Robert D. Martin

Regicnal Administrator, Regicn IV
Nuclear Regulatory Commission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senior Resident Inspector/STP

c¢/o U.S. Nuclear Regulatory
Commission

P.0. Box 910

Bay City, TX 77414

M.D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J.R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
Washington, DC 20036

Director, Office of Inspection
and Enforcement

U.S. Nuclear Regulatory Commission

Washington, DC 20555

E.R. Brooks/R.L. Range
Central Power & Light Company
P.0. Box 2121

Corpus Christi, TX 78403

H.L. Peterson/G. Pokorny
City of Austin

P.0. Box 1088

Austin, TX 78767

J.B. Poston/A. vonRosenberg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296

ST-HL-AE-1422
File No.: G9.17
Page 3

Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P.0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W. #304
Washington, DC 20008

Oreste R. Pirfo, Esquire

Fearing Attorney

Cffice of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety &
Licensing Board

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dr. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J. Shon

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20555

(3 Copiles)

Advisory Committee on Reactor Safeguards
U.S. Nuclear Pegulatory Commission
1717 H Street

Washington, DC 20555

Revised 9/25/85
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3.11 ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRICAL EQUIPMENI

Safety-related mechanical and electrical equipment is designed to remain func-
tional during and following design basis events. In addition, eestedr <
certain post-accident monitoring equipment, is
also designed to remain functional during or after specified design basis
events, or to not fail in a manner which could prevent .lti.flctﬂty accom-
plishment of thc plant safety functions. v ’ 38

Dclign bllil events consist of normal operation and plant lhutdovni?;ooo-oﬁt

~SaonsaletyesolorediVdey loss of offsite power (LOOP) and design basis acci-
dents (DBA). equipmot /C“ NSSES passive mechan/ cal

as (\’C”ad ]
The following sections provide information to demonstrate acceptable perfor-
mance of Non-Nuclear Steam Supply System (NSSS) (i.e., balance of plant)
equipment under the specified conditions. Environmental qualification for 4b
NSSS equipment is discussed in Section 3.1IN,

WIEET
- 3.11.1 Equipment Identification and Environmental Conditions '
A complate provialeal A Yhe 10cFREC. 49 Subnital, .\
lList Zquipment required to be qualified is,d+ieted—tnTeble—3+i~2. Environmental NSERT |
of conditions for each area in which thc subject equipment is installed are

listed in Table 3.11-1..'The conditions are based on the following:

Safely
:/cleﬂ'll'w onel 1. Normal parameters are those which will be maintained during routine
plant operation, shutdown, hot standby, and system testing. The
range is based on the limiting conditions of peak outdoor tempera-
ture together with equipment design heat loads and minimum outdoor
(mc,é.d‘.z NSSS temperature together with no heat loads. 38
possiv ""c‘amtﬁgg Abnormal parameters are those which may be caused by such events as
loss of nonsafety-related HVAC. The majority of qualified equipment
areas are served by safety class HVAC, for which outages due to LOOP
are not postulated.

3. Accident conditions are those plant conditions resulting from the
most limiting pipe failure for that location during which safet  -re-
lated equipment must operate to mitigate the consequences of r  ac~
cident.

"-—-l&ﬂt‘ht?‘.a

4. Normal cumulative radiation doses are the totals projected for a 18
40-year plant life, utilizing the shielding assumptions of Section Q312
12.3.1. Accident cumulative radiation doses are based on the source 04 :
terms of Section 3.11.5.2 and are totaled through the period of 180
days past initiation of the ac~ident.

5. ——The non—esciamic vibration of safcty-related equipment ronforms to L. 38
+he reguirements of the following stenderde or requirementa+l.
/NIBRT 8

3.11-1 Amendment 46
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Equipment Standard or Requirement

Diesel engine geaerators DEMA Standard Practices
for Low and Medium Speed
Stationary Diesel and Gas

' Engines
Electric motors NEMA MG-1 -
. Safety~telated pumps Hydraulic Institute Stan-
dards

The length of time that each item of equipment is required to operate in the
accident environment following accident initiation appears in the equipment
specification.

3.11.2 Qualification Tests and Analyses

MSELT pf Equipment and components are qualified by tests, analyses, and/or documented

operating experience or a combination thereof
meets the intent of NKUREG-0588, Rev.l./ Qualification testing is accomplished
either by tests on the particular equipment or by type tests performed on
similar equipment under environmental conditions at least as severe as the
specified conditions fEquipment which performs its required function in a
(’ wild environmen 7 be accepted by meeting lesser requirements to the extent

ﬂN;R that an item of equipment does not have to be pre-aged prior to & seismic
’ 5 T test, qualification testing may be wvaived. preventative maintenance program
use guarg agains +5al wear and degradation for the life of the

plant. Qualification tests for the electrical portion of equipment are speci-
fied in accordance with the guidelines set down in the 1EEE Standards as noted

ecti 11.2.1 and 3.11.2.2. 7

Project compliance vith environmental qualification criteria can be found in
the following sections:

¥SAR Sections

10CFR50, Appendix A, GnC 1 3.1.2.1
GDC 4 3.3.2.1
GDC 23 3.1.2.3
GnC 50 3.1.2.5
10CFRS50, Appendix B 17.2
USNRC Regulatory Guides RG 1.3 < /. 3.12
RG 1.4 L aue 3.12
RG 1.63 3.12
RG 1.73 3.12 3./2
RG l.aq,__..-pc/.97 3.2 -
RG 1.131 3.1

3.11-2 Amendment &0

38
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3.11.2.1 /Equipment in the Applicant's Scope of Supply. Suppliers of '
(i:fiii;to a equipment listed in Table 3.11-2 are required to qualify equip |38

ment in accordance with requirements listed in Tables 3.11-3 and 3.11-4.

The following information and requirements wer: specified in equipment pur.

chase specificatiors. - My -

1.' Vendors have been required to submit a description of the method of qual-
“ification performed on each specified safety-related item located in the
Containment and elsewvhere to assure it will perform satisfactorily in the

ccident environment of temperature, pressure, humidity, chem-
ical, and\radiation doses.
rnemray/, pébnermal an&

2. Vendors have been required to provide evidence concerning the satisfac-
tory behavior of proposed materials under the environmental conditions
specified. Data on changes in material properties have been evaluated
for adequacy.

Acceptable qualification programs, at the minimum, demonstrate the end-of-1life |33
qualification.

Qualification programs which do not demonstrate the qualification of equip-

ment for its specified period of design life are identified with a supporting
maintenance, replacement, and surveillance program. Acceptable qualification |38
programs include prototype tests and/or analysis under conditions simulating

the environmental conditions expected over the 40-year life plus the 30 days 38
post-accident period for temperature and pressure and 180 days post-accident Q312.
period for radiation in accordance with standards listed in Tables 3.11- 3 e )

3 llbomnad 3 /- 44,

The conditions imposed for test and/or analysis include normal, abnormal, and |38
DBA environmental conditions postulated to occur during the period of life for
which the equipment is qualified.

Class 1E cables, field svlices, and terminations for use on the STP with the
exception of single conductor high temperature silicon insulated cables meet

the requirements of I1EEE 383-1974 as modified by RG 1.131. Single conductor 49
high temperature silicon insulated cntglco vhen used in a class 1E circuit are [Q430.
installed in conduit only. 109N
3.31.3 Qualification Test Results Jl/
ALY e results of qualification tests for the equipment in the applicant's lcopc) |46
7 / supply are provided in Table 3.11-5. Iz
3.11.4 Loss of Ventilation

The majority of qualified equipment areas are served by safety class HVAC.
These HVAC systems are designed to the single failure criteria and are sup-
plied from the Onsite Ltandby Power System. Consequently, the normal environ-
mental conditions which they provide will be maintained during all plant 38

modes.
vy N
6!,/// A small amount of qualified equipment is in areas served only by nonsafety
HVAC. For these areas, the abnormal ranges of environmental conditions are
based on the loss of HVAC.

3.11-3 Anendment 49
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Table 3.11-1 provides a listing of the vorst-case environmental conditions for
various areas ir the plant. These conditions vere determined by the criteria
listed in Section 3.11.1.

3.11.5 Estimated Chemical and Radiation Eanvironment

3.11.5.1 Chemical Environment. Safety-related systems are designed to
perform their functions in the temperature, pressure, and humidity gondi-
cions listed in Table 3.11-1 and Section 6.2. In addition, components of
safety-related systems are designed to perform their functions on long-term
contact with boric acid and sodium hydroxide solutions recirculated through
the Emergency Core Cooling System and Containment Spray System. Containment
spray pH and sump pH are described in Section 6.5.2.

The Containment atmosphere is maintained below 4-volume-percert hydrogen con-
sistent with the recommendations of RG 1.7, as discussed in Section $:d:.5.
Chemical environment conditions are listed in Table 3.11-1.

3.11.5.2 Radiation Environment. Safety-related systems and components
are designed to perform their safety-related functions after normal opera-
tion radiation exposure plus a DBA exposure. The normal operational expo-
sure is based on the design basis source terms presented in Sections 11.1,
11.2, 11.3, and 12.2.1 and the equipment and shielding configurations given in
Section 12.3.

Safety-related system and component radiation exposures are dependent on
equipment location and the particular DBA {nvolved. In the Containment and
control room area, ejuipment exposures are based on the DBA LOCA, For
{n-Containment equipment, the DBA LOCA source term is based on a release of
100 percent of the core noble gases, 50 percent of the halogens and 1 percent
of the solids. This is consistent with the guidance given in RC 1.89. Con-
trol room exposures following a postulated LOCA, based on the source term
specified in Section 15.6.5.3, are controlled to 5 rads or less consistent
with the requirements of GDC 19 of 10CFR50, Appendix A.

Radiation source terms for safety-related components which are exposed to
post-accident recirculation fluid are consistent with the recommendations of
RG 1.89 (i.e., 50 percent of the core halogen inventory and 1 percent of the
remaining core solid fission product inventory are mixed in the recirculation
wvater).

Normal and accident radiation doses for the various plant areas are presented
{n Table 3.11-1. Safety-related equipment design doses are the sum of normal
plus accident exposures. s

Organic materials in the Containment are identified in
sign radiation exposures delineated in Table 3.11-
beta radiation. Radiation source terms for safety-related ¢
Containment are based on gamma radiation. ) For the organ ¢ coating-materials
used inside Containment (see Section O.l1. .1), irradiation tests performed by
Dak lid;cgllattoul Laboratory have been performed for an integrated gamma dose
of 1 x 10° rads (which exceeds the desig: calculated value in Table 3.11-1).
These doses conservatively account for the surface exposure due to beta radia-
tion 4n the design basis LOCA environment.

3.11-4 Amendment &6

|38
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Page 3.11-5 has
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Section 3.11:
3.11-1 "Methodology for Qualifying Westinghouse WRD 38

Supplied NSSS Safety-Related Electric Equipment,”
WCAP-8587, Rev. 5 (April 1982).
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Table 3.11-2 has been deleted. diwill bo-provided—iateric

3.11-15 Amendment 38




ui nt

Class 1E electric cables

Electrical penetra.ion
assemblies

S.‘oa° related

valves

STP FSAR

TABLE 3.11-3
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SAFETY-RELATED EQUIPMENT (INSIDE CONTAINMENT)

OPERATIONAL AND QUALIFICATION REQUIREMENTS

Purpose

Supply power, instrumentation,
and control of those devices
required to function during
and after an accident

Provide means of electrical
sccess into Containment
without impairing Containment
integrity

Containment isclation and
Yarwovus ©

“‘tﬁ- rolabed HRenctions,

ther sygshem - depamdent

ggltuutlon ;_l_a_@r!ums

aneadibah IEEE 383-1974, RC 1.131

and mm{{ls;; Rev, 1
ovee

[AVTSEPVIS TS
1EEE 317-1976, R 163 and

NUREG -O98, Bav. |

1EEE 382-1972, RC 1.73, and
NUREG-0.,88, Rev. 1

38

ko

Reactor Containment fan Containment heat removal CORLLLAL bbbt reteT €.
cooler motors 1EEE 33«-1971, and NUREG-0588

Rev. 1 RC |.40

38

Containment hi-range Pont’//:csdem radiation 'nem]ltt! 323-1974,R¢ 1.97
area radiation monitors monitoring and NUREG -©G8B, Rav. |
Containment Water Level Postic:tdent Monitoring W.’"
Instrumentstion 1EEE 323-1974, and NUREC-0588,

Rev. 1 RG | 97
Resctor Vessel Water Pon%ci«nt [PUTPRPIFPTEPEE S SRS A St
Level Instrumentation monitoring 1EEE 323-1974, and NUREG-05886,

Rev, 1 RG .87
Pou-[ccuent Monitoring Pou&cetdent Sonbineditobitnisnalvetr
(tunnuunlumou F monitoring Soné 1EEE 323-1974, ,8nd
RG 197, Ghogory 1 o NUREG - 0588, Rev 1D 40
Gbupery ' ’\N\.g-,

an

Lefes & §

sw 3231074, RG .

3.11-16

Amendment 40
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TABLE 3.11-4
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- harsh EBavironmend

uipment

OPERATIONAL AND QUALIFICATION REQUIREMENTS

Purpose

1{fication nts

sel generators

4.16 kV Switchpear

4BN V Load centers

&80 V Motor control
centers

120 vac Class 1E distridbu-
| tion panels

| 125 vdc Batteries

125 vdc Dis
panels

but‘on

¥ vac/125 vdc
ttery chargers

Provide emergency electrical ac
power after loss of all offsite
power

Class 1E power distribution

ass 1E power distribution

Class 1E power distribution
and motor contro

Test, analysis, or combined, 3
TEEE 323-19% 8

Test, analysis, or g
experience and
1EEE 323-197

rating
tenance,

—— e o———————————

Test, prfalysis, or operating
expetience and maintenance,
EE 323-197

Test, analysis, or operating
experience and maintenance,
I1EEE 323-1974

Distribution control © Test, analysis, or operating '
Class 1E ipstrumentation experience and maintenance
power IEEE 323-1974
]
pply power for instrusenta- Test ,\gnalysis, or maintenance, | 38
tion ac inverters, solenoid 1EEE 323974
valves, svitchgear control,
etc.
Distribution and control of Test, analysis, or comliined,
vital ESF dc power TEEE 323-1974
Supply dc power to 125 vdc ESF Tesi, analysis, or combined, l

batteries

1EEE 323-1974 |

Class 1E Electric cables

Supply power, instrumentation,
and control to those devices
required to function during
and after an accident

W
JEEE 383-1974, 1EEE 323-1974

as modified by RC 1.131 NURES 38
OF8E, Rev. |

Motors Drive for pumps, fans, etc. Wt"
1 334-1971, RG | .40, NUREGC
Nssar S gi[ pev.) ' ’
’

IEEE 323-197

Load sequencers — — — ——.Pravide sequenced start
——setected EST loads

naslr 10

S.#dv’ cvtlabed
qh‘*Mh ¥

Vavievr sgibtan -
n‘d‘ wilakd Fmchons

TEEE 3331974 NuLEG 0586,
Rav. |.

# Sema W#-m.au, Locatad in aonild amurreaest.

3.11-17 Amendment 38
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= TABLE 3.11-4 (Continued)

POSTACCIDENT EQUIPMENT (OUTSIDE CONTAINMENT)

OPERATIONAL AND QUALIFICATION REQUIREMENTS

yipment Purpose Qualification repent s
N8R W Containment isolation and L e et
9 valves g S.h{,.n\ﬂd various other system-depen- 1EEE 382-1972, agzc 1.73,
(e NUREG - OF BE, R

dent safety-related functions.

9 in control board

(in {ng post-accident

Inverters

Voltage Regulators

Relay Panels

on ITransformers

Control of Class 1E equipment Combined test and analysis and
and postaccident monitoring 1EEE 323-1974 /
//

d test and analysis and

EEE 323-1974

Supply 120 vac vital bus power C

Combined test and analysis and
1EEE 323-197%%

Supply 120 vac

-

—~Protect distribution sysiem ined test and analysis and

1EEE 323-1974
Isolate Class 1E from Combined test m
EQ.S!!MI 1EEE um

ﬁdro;en Monitors

INSERT

Tr

Po-t"ncldent Monitoring
tux.-utculunlon

(RG 197, Ghagery £
c.m.n, )% ’

Poséfﬂdcnt hydrogen
ponitoring sndehpdsopenet.

Sest-wmd 1ELE 323-1974 NURES
056A, Rev.|

IEEE 323-1974 WULES -ofes, e |

Pos

ccident monitoring

1EEE 32)/197,

ltorln/
/

PosthAccident monitoring Combined—tost—ond—oneiveisans ™
and ventilation system 1EEE 323-197, RG 1.7, NukEse
control post-DBA CTE%, R,

and analysis and

A.vu. h;ry Shutdown

stahnn posilas

Clode |E and A G 37
Catagovy 1 and C"*“A"Y ¥

TEEE 8a3-197%
4o Sechen Bilia,

Ceontvel % Claes /€
v photdon Fem o

Side,
mais Centyef Yoom

Amendment 40
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TABLE 3.11-4A
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m(' Mildo Envirenmeant
CONTAINME

uipment

Diesel generators

&.16 kV Switchgear

4870 V Load centers

&80 V Motor control
centers

120 vac Class 1E distridu-
tion panels

125 vdc Batteries

125 vdc Distridution
panels

480 vac/125 vdc
Battery chargers

Class 1E Electric cables

Motors

OPERATIONAL AND QUALIFICATION REQUIREMENTS

Purpose

Provide emergency electrical ac
power after loss of all offsite
prver

Class 1E power distridbution

Class 1E power distribution

Class 1E power distribution
and motor control

Distridution and control of
Class 1E instrumentation

power

Supply power for instrumenta-
.lon ac inverters, solenoid
valves, switchgear control,
etc,

Distridution and control of
vital ESF dc power

Supply dc power to 125 vdc ESF
Satteries

Supply power, instrumentation,
and contrul to those devices
required to function during
and after an accident

Drive for pumps, fans, etc.

-2

11fication ts

W
IEEE 323-197%, Refer 4o Seclum
8.2

Tesi,-analysis or opacating®
axpesienciand maintenance €
1EEE 323-1974.’ Reler & Saclum
‘l“"

e e i L e

R e R o T 3
IEEE 323-1974, Refer & Sedlion
a.na

Tewe roneiveisr o opeiaitng
experisnce and maintenaince.y—=e
1EEE 323-1974, Rejer t Seclum
d.1.a

Tty enerveie o spereibap L
D s L e S
IEEE 323-1974, Rajer ¢ Sediom
alu.e
WM
IEEE 323197, Reer to Sedliom
g8.10.2

W

IEEE 323-1974, Refer Secltion
a.u

Testy-onelysis,or combined—C
IEEE 323-197, Refer ta Selion

| 38

I 38

Combined test, and analysis,
IEEE 3831974, 1EEE 323-1974
as modified by RGC 1,131

Test, analysis, or combined,
TEEE 334-1971

38

£5F Joad sequencers
~

INSERT 1

INSEeT 12

Provide sequenced starting of
selected ESF loads

3.11=17 A

Feoey enelysie, o combioed, t
IEEE 323-19% Refer ® Saclion
duz

Amendment 38
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TABLE 3.11-4 (Continued)

POSTACCIDENT EQUIPMENT (OUTSIDE

Qualification Reguirements

- - .
-

Containment isolation and test and analysis,
various other system-depen- 1EEE 382-1%
dent safety-related functions,

¢ Main control board Control of Class 1E equipment Combined test—end analysis anel
(including pon/;ccldcnt and postaccident monitoring IEEE 323-1974, Refer 2 Sacliemn
monitoring indicators) ¥ a..2
luverters Supply 120 vac vital bus power
INSERT 4 IEEE 323-197%, Refer & Seclom
" ‘..\.‘
Voltage Regulators Supply 120 vac vital bus power MW
1EEE 323-1974, Refer to Sadim
S.ua
Relay Panels Protect distribution systerm Canbined tesi-and-enelysis and L
1EEE 323-197 ) Reber ta Sailum
\ Bouiras 3.2
) 1sclatior Fvenséevmens Isolate Class 1E from

nen-c ass 1E pove amd for Clas 36~ 1EFF 323-197, Refer o Sedlun

i‘ r‘l.ﬂv/['.‘.‘ oA 5123 ’ q‘ _}/
Hydrogen Monitors Post-Accident hydrogen Test and 1EEE 323-
monitoring and hydrogen
recombiner activation

Combined test and analysis and
1EEE 323-1974

Post-Accident toring Post-Accident monitori
transmitters/sensors

Combined test and analyses and
1EEE 323-1974

Main steam safety

relief valve position
indication (non-1E
RGC 1.97, Catego

Post-Accident monitoring Combined test nalysis and
RG 1,97, Category 2 and ventilation system IEEE 323-197%%
iation monitors control post-DBA

Wamar Qualified Display Post-Accident monitoring W
12 Processing Systex (QDPS) IEEE 3231974, Rader t Seclum
awae - B

3.11-18 Amendment 40
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