o

ACCES®ION NBR: 8612300217
FACIL:8TN-50-530 Palo Verde Nuclear Station,

AUTH. NAME
HAYNES, J. 6.
RECIP. NAME

KNIGHTON, 6. W.

SUBJECT:

AUTHOR AFFILIATION

Unit 3

REGUL’ATDRYQNFDRMATION DISTRIBUTION .ST™WEM (RIDS)

DOC. DATE: 864/12/19 NOTARIZED: NO
Arizona Publi

DOCKET #
05000530

Arizona Nuclear Power Project (Formerlg Arizona Public Serv

RECIPIENT AFFILIATION
PWR Progject Directorate 7

Forwards changes to FSAR Section 18 & other ref sections
updating info in response to TMI Items II.B.2, II.D. 3,II.F.1
& III.D.3. 4. Changes update descriptions to represent current
plant conditions &% will be included in next FSAR amend.

S66
53/

DISTRIBUTION CODE: BOO1D COPIES RECEIVED:LTR J_ ENCL _L, SIZE: _,Jc;éz___

TITLE: Licensing Svbmittal:

NOTES: Standardized plant. M. Davis, NRR: 1Cy.

RECIPIENT COPIES RECIPIENT
ID CODE/NAME LTTR ENCL ID CODE/NAME
PWR-B EB 1 1 PWR-B PEICSB
PWR-B FOB 1 1 PWR-B PD7 LA
PWR-B PD7 PD 1 i LICITRAE 01
PWR-B PEICSB 1 i PWR-B RSB
INTERNAL: ACRS 41 6 6 ADM/LFMB
ELD/HDS3 1 0 IE FILE
1E/DEPER/EPB 36 1 1 IE/DQAVT/QAB 21°
MNRR BWR ADTS 1 0 NRR PWR~B ADTS
%L 1 1 NRR/DHFT/MTB
REG FIL 04 1 1 RGNS
/MIB 1 0o
EXTERNAL: BNL(AMDTS ONLY) 1 1 DMB/DS5S (AMDTS)
LPDR 03 1 1 NRC PDR 02
NSIC 05 1 1 PNL GRUEL,R

NOTES:

TOTAL NUMBER OF COPIES REQUIRED: LTTR

37 ENCL 32

PSAR/FSAR Amdts & Related Correspondence

CORPIES
LTTR ENCL
2 2
1 1
2 2
1 1
1 o
1 1
1 1
1 0o
1 1
3 3
1 1
1 1
o1 1

05000530



SEELLINE 5 I ‘.w ATKTL L T rOTORDTTN LT T Atk

58 [ )
b \
AR RTY SV R L N SN VOOPLE e, T T LR
A o] LY A T T SO PR T T T P TR [T
AT I LV 1 L et
UL N AT BN “oBNET - R A I A S U TR, SN R
AL ST SRR TPRS LI Coagln e T
LAt T B I T A B2 AT RIS BT
N U I It T R 3 S R Y (IPY oY RTINS P & P VPR S ’
PR { S BN IEVE T 1 TER TS AT A A T & R P
LRI BT FOAUI FLLL I catieliaaesh et ay v A3 N 0 el s
Dty rdd 0 xon e basulong v SAane Y caa vabaon b !
. . ,
[ W 44 CONRT AT T n AT TSN IRt T G e My L "
A Ge g ar T Dty e G prhndy BAR NI i E b ade s iRty oy g e T g
i
. Y BT PRIV S LRI T I TR NI IV
|
T G TEs U T T L D270 b R TN |
Wyt CUOOINTM Y T IRV I L T N I O

~

L4

“ - LRI LA I3 ] TR SRS K i
¥ i PV ¢ A o . i WP e )
\

v x L - ' I3 '

: . 14} CoAL L DT k AR A
- ey g e . ,

% § « ! E,'"J"!-m“' : s B s i K, ‘“v y.:

€ i L INDK & A -

¥ ¥ o SEA AT g t

y BTN TG v ot

w { LVUA Al 5 C

. LMY S G : |

< ] A I ) nR l
- ‘

: ot v BND t : P TS R S A

] g. * - i"i f)‘u‘:m ( , Qe 3 AR ﬁ

F ) AR AL . “ . e |

. I N AT FHI R LS IR RS I B L BT B A S




@ @
L]

o A\

Arizona Nuclear Power Project
P.0.BOX 52034 o PHOENIX, ARIZONA 85072-2034

December 19, 1986
ANPP-39455-JGH/JKR/98.05

L &Y

Director of Nuclear Reactor Regulation
Attention: Mr. George W. Knighton, Project Director
PWR Project Directorate #7
Division of Pressurized Water Reactor Licensing - B
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 3
Docket No. STN 530
Changes to the FSAR Concerning TMI Related Sections
File: 86-D-005-419.05; 86-G-056-026

Dear Mr. Knighton:

Attached for your review on PVNGS Unit 3 are FSAR changes to Section 18 and other
referenced sections. These changes involve updating information in response to
I items II.B.2, II.D.3, II.F.l and III.D.3.4. ‘

These changes are justified because they update our descriptions to more accur-
ately represent the current condition of the plant. Many of the changes are
editorial in nature.

For PVNGS Units 1 and 2, safety evaluations have been completed for implementation
of these changes in accordance with the requirements of 10 CFR 50.59. The safety
reviews and evaluations have determined that there are no unreviewed safety ques-
tions involved with the changes. These changes will be included in the next FSAR
amendment.

If you have any questions, please contact Mr. W. F. Quinn of my staff.

Very truly yours

Sl Moy

J. G. Haynes
Vice President
Nuclear Production

JGH/JKR/rw
Attachment

cc: 0. M. De Michele
E. E. Van Brunt, Jr.
E. A. Licitra
R. P. Zimmerman
A. C. Gehr D\
(" Bb12300217 8s1219 T ‘{b”
‘ zDR ADOCK 05000530 ) \\‘
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SITING AND DESIGN

18.11.B.2 DESIGN hBVIéW OF PLANT SHIELDING AND ENVIRONMENTAL
QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS
WHICH MAY BE USED IN POSTACCIDENT OPERATIONS

Position . ,

With the assumption of a postaccident release of
radiocactivity equivalent to that descridbed in Regulatory
Guides 1.3 and 1.4 (i.e., the equivalent of 50% of the core
radioiodine, 100% of'ﬁhe core noble gas inventory, and 1% of
the core solids are contained in the primary coolant), -each
licensee shall perform a radiation and shielding-design
review of the spaces around systens tha; may, as a result of
an accident, contain highly radioactive materials. The
design review should identify the location of vital areas and
equipment, such as the control room, radwaste control '
stations, emergency power supplies, motor control centers,
and instrument areas, in‘yhich personnel occupancy may be
unduly limited or safety equipment may be unduly degraded by
the radiation fields during postaccident operations of these
gsystens.

Each licensee shall provide for adequate access to vital
areas and protection of safety eguipment by design changes,
increased permanent or temporary shielding, or postaccident
procedural controls.- The design review shall determine which
types of corrective actions are needed for vital areas
throughout the facility.

PUNGS Evaluation

A radiation and shielding-design review of the spaces around
systems that may., as a result of an accident, contain highly
radioactive materials has been conducted. -

General design considerations to keep post-accident exposures
ALARA are described in section 12.2.2.4. A summary of
the shielding design review results is provided in

sectionand a description of the source terms used
18.11.B-11  {(PROPOSED))AMENDMENT 35”0
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SITING AND DESIGN /%%%/

in the post-accident'shielding review is provided in
section 12.2.3. Post-accident radiation zones are discussed
in section 12.3.1.3, and presented as figures 12.3-25 through

12.3-45. x}z,/ .
The qualificationg of safety-related egquipment £s provided in
section 3.11.5.2.

The function, operation and design of the radiation

monitoring system are described in gection 11.5.

.

(PROPOSED) ) AMENDMENT ){ 18.11.B-12
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PUVNGS FSAK

PROCESS AND EFFLUENT RADIOLOGICAL
A MONITORING AND SAMPLING SYSTEMS

tems which are provided with gaseous process
monitors to monitor for leakage from the waste
gas compressors and waste gas decay tank valves.

B. Areas in which the new and spent fuel is received and

: stored, specifically the containment and fuel building,
are provided with detectors which indicate and alarm
in the presenéé-oﬁ abnormal radiation levels.

- C. The location of eac quadiPtiqg.detecter-is—indi:
montto.r ocation

catec on he. | At TOM BeRINg~aRd—atcosi~contreY draw-
(j§E§§T—EI;§§§§:§§i;:Z;;§rough{ffva-ee<*~
. —————— ‘"05"50 .
11.5.1.2 Postulated Accidents

The process, effluent, and area monitoring systems, collectivel&
referred to as the radiation monitoring system (RMS), are
designed to perform the following functions in order to meet
the requiremeﬁts of JOCFR50, 10CFR100, and follow the recom-
"mendations of NUREG 0737 and NRC Regulatory Guides 1.13, 1.97
and 8.12 for postulated accidents:

A. Provide the capability to alarm and initiate contain-
ment purge isolation in the presence of high airborne
" radioactivity within the containment which could.poten-
tially cause an offsite dose in excess of 10CFR100
limits. ‘

B. Provide the capability to alarm and initiate isolation
of the fuel building from the normal ventilation system
and actuation of fuel building essential ventilation in
the unlikely event of a fuel handling accident in the
fuel building. ’

C. ©Provide the capability to alarm and initiate isolation
of the control room normal ventilation system and
actuation of control room essential filtration in the

August 1981 11.5-5 Amendment 5

4

—

' 208
. would be the radwaste building ventilation sys- Ll aked

é{ 5/
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Hw 2.3 3¢,
’ou&§~ 233 ENSURING THAT OCCUPATIONAL RADIATION EXPOSURES

ARE AS LOW AS IS REASONABLE ACHIEVABLE (ALARA)

12.1.2.4 General Design Considerations to Keep. Post-Accident
Exposures ALARA

The facility layout will assist in keeping occupational )
exposures ALARA even after a design basis accident. While
exposures will be significantly higher than during normal
operation, required access is provided to vital areas ‘and

systems without exceeding 5 rem/hr. Zone maps- showing expected
\ dose rates in the event of a LOCA with sump recirculation are
providedVim—Seetienr—iirB.2 of thaLirFR. Zone maps for the
hypothetical condition of a LOCA with an.intact primary but ]
with a degraded core are atse providedr;;Tﬁectfvn—+ifﬁve-e£_nha

A
IbEER. A discussion of the source terms for these events is.

provided in section 12.2.3. The dose rates projected for
these two sets of diawings do not assume decay beyond that
corresponding to the onset of recirculation. Even so, virtu-
ally unrestricted access will.be permitted within the control
and diesel generator buildings, as well as portions of the
upper floor of the auxiliary building (such as the area of the
operational support center).

To provide sampling capability with exposures kept ALARA, PVNGS
will incorporate a post-accident sampling system that meets
the requirements.of NUREG 0737 and Regulatory Guld%BI .97,

Revision 2 as described in° sectlon 9.3.2 and EFEFR—oRebt=B3-.
'poﬂ' accrdeat wx\\

The only other area where access-m*gh% be required is to the
hydrogen monitors/recombiners. Ero;ected‘dose rates without
the recombiners in operation but at the onset of recirculation
are expected to be approximately 10 to 30 rem/hr (sump recircu-
lation). As the recombiners de—met have to be installed until-

Relewr bo Sechon 02 Bvoa

-

') Q..o&w‘q 12,3 -3¢ ??

PVNGS FSAR Heocdh 12.3-4¢
‘2688

é{s’/

15

debeilecd d-s:_y‘.pkgy\ ol-the
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April 1986 12.1-22A Amendment 15
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ENSURING THAT OCCUPATIONAL RADIATION EXPOSURES cfdgi/
. LOW IS ASONABLE ACHIEVABLE (ALARA .Z“ %
v Win 72 h-gv.rsAR AS ] cQreoL i r\ogrs& CSCCL5$-((£ Unln

at—Ieast eme—dax after the DBA, dose rates md due to
decay to about 1/10 the doses noted above. Thus, the instal-
lation dose rate (assuming sump recirculation) will be less
than 5 rem/hr. While the dose rate would be greater than

5 rem/hr for an intact primary-degraded core event, the recom-
biners would not need to be installed since an intact primary
would not be consistent with hydrogen generation inside the
containment. If hydrogen generation were postulated, this
would necessitate a break or opening in the primary. Conse-
quently, sump recirculation would be available with the
concomitant release of noble gases and dilution by-the refuel-
.ing water tank. These consequences would lead to the doses . -
noted above for the sump recirculation mode of cooling (i.e.,
dose rates less than 5 rem/hr).

ESF grade filtered ventilation is provided for auxiliary -
building rooms below elevation 100 feet (refer to .section 9.4).
This will reduce airborne sources due to recirculation and/or
containment leakage. Non-ESF grade filtered ventilation is
available for use to reduce airborne sources above elevation.
100 feet in the auxiliary building (refer to section 9.4). The
use of non-ESF filtration is acceptable since there are no
recirculation components above elevation 100 feet. Thus the
only significant source of airborne activity is containment
leakage. This leakage has already been accounted for in off-
site dose analyses which assumed direct containment leakage to
the atmosphere. Secondly, this filter discharges via the plant
vent. The plant vent will be monitored in accordance with
NUREG 0737 and Regulatory Guide 1.97, Revision 2 to provide
notification of decreased filter efficiency.

Therefore, considering direct and airborne sources, access can
be provided to those vital areas necessary for control of the
plant and personnel exposures will meet GDC 19 and NUREG 0737
limits.

Amendment 5 12.1-22B August 1981
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RADIATION SOURCES | f;é{

v = free volume of the region in which the leak occurs §/fQCN &
in em® ' %%jcg/
Cij(t) = airborne concentration of the‘ith radioisotope at B |

.time t in‘pci/'cm3 in the applicable region .

Fron the above eguation, it is evident that the peak or equi-' '
1ibrium concentration.'cnq'i of the ith radioisotope in the
applicable region will.be given by the following expression:

Cpq,i = (B R) A, (P E); / (V Agy) 2

wWith high exhaust rates, this peak concentration will be reached
within a few hours.

12.2.3 SOURCES USED IN NUREG 0737 POST~-ACCIDENT SHIELDING 1 -
REVIEW.

The post-accident shielding review described in sec-

\\\\"oseé

tion 12.1.2:2;considered‘two~LOCA events. The first was a -
LOCA with recirculation accomplished via the containment

gsump. The second was a LOCA with an intact primary with
recirculation accomplished via the shutdown cooling system. {22
The following core releases were used in the review: '

A. Source A: Containment ﬁirborne: 100% noble gases,
25% iodines - see table 12.2-8. '

‘B.  Source B: Reactor cooclant: 100¥ noble gases,
50% halogens, 1% solids = see table 12.2-9.

C. Source C: Containment sump: 50% halogens, 1% solids - 5
see tadble 12.2-10.

Volumes used for each source were:
A. Source A: Containment free volume of 2.6 x 106 £t3.

B. Source B: Reactor coolant system (RCS) volume of
9.15 x 10° £t3.

initial core releases equivalent o ‘those
fecommended iw '&Jo‘a\-u-} Lides 4 and 13, and
Standard Resiews Plan 15.6. 5 and

February 1984 12.2-21 Amendment 12
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. PVNGS FSAR

- , . RADIATION SOURCES %g '
0 C. Source C:

: The minimum volume of water, 7.76 x 10% f£t3 g M 2082
present at the time of recirculation. (RCS ?2/ s/
+ refueling water tank + safety injection
_ tanks.)

A LOCA with sump recirculation is represented by sources A
and C. An intact primary-degraded core LOCA is represented
by sources A and B (source A was not reduced even though.there
ig no mechanism to assume noble. -gases in both sources). , The
results of the shield review are presented in section 12.3.1.3.}

Decay curves, normalized to initial time equals zero, were
developed for the sources as an aid in developing post~ )
accident access plans. These curves are presented as fig-

ures 12.2=-1 (source A), 12.2-2 (source B), and 12.2-3
(source C).

The ssis*ms assomed to be
opccahns for each event are -

shown in table 12.2-11,

Amendment 5 12.2-22 August 1981
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PUVNGS 'FSAR
o RADIATION SOURCES
TABLE 12.2~9
LOCA SOURCE B = REACTOR COOLANT
(Curies)
Nuclide Activity(“) Nuclide. Activity| Nuclide Activity
Se-84 2.55(+5) ‘Sn=129 1.08(+45) Ce=140 2.00(+6)
Br-84. 1.28(+7) Sb-129 2.08(+5) Ba-140 2.11(+6)
As=-85 5.52(+4) Te=~129m 3.68(+4) La-140 2.11(+6)
- Se=85 3.02(+5) | Te~129 2.03(+5) Xe=-143 2.75(+6)
Br=-85 1.61(+7) I-129 8.05(-1) Cs=-143 4.52(+5)
Kr-85m 3.48(+7) Sn~-131 3.50(+5) Ba=-143 1.47(+6)
Kr=85 1.21(+6) Sb-131 9.30(+5) La=-143 1.81(+6)
Se=87 3.29(+5) Te-131m 1.72(+5) Ce=143 1.83(+6)
Br-87 2.87(+7) Te=131 1.00(+6) Pr-143 1.84(+6)
Kr=87 5.91(+7) I-131 5.65(+7)| Xe~l44 4.03(+5)
Br-88 3.87(+7) . Xe=131lm 6.17(+5) Cs-144 1.25(+5)
Kr-88 3.59(+7) Sn=132 3.08(+5)| Ba-144 8.75(+5)
Rb-88 8.61(+5) Sb=-132 8.24(+5) La-144 1.61(+6)
Br-89 3.96(+7) Te-132 1.15(+6) Ce-144 1.25(+6)
Kr-89 1.08(+8) - 1-~132 5.80(+7) Pr-1l44 1.25(+6)
Rb-89 1.12(+6) Sn~133 5.37(+4%)
Sr-89 1.13(+6) Sb-133 1.10(+6)
i Br=90 3.89(+7) _ | Te~=133m 11.42(+6)
REEEY 1.16(+8) | Te-133 1.01(+6)|
ARb~90 1.31(+6) 1~133 1.16(+8)
Sr=90 6.60(+4) Xe=133 - 2.26(+8)
Y=90 6.57(+4) Cs=134 1.28(+4)
Kr=91 8.95(+7) | Sb=134 5.69(+5)
Rb=91 1.45(+6) Te=134 2.14(+6)
Sr=91 1.49(+6) I-~134 1.27(+8)
Y=91lm 8.80(+5) ‘Sbh~13% 1.80(+5)
Y=-91 1.49(+6) Te~135 1.09(+6)
Sr=95 1.64(+6) 1-135 1.10(+8)
Y=-95 2.02(+6) Xe~-135m 6.38(+7)
2r=95 1.99{(+6) Xe=135 5.31(+7)
Nb=95 1.95(+6) Cs-135 2.50(-1)
2r=-99 2.61(+6) Cg=136 1.32(+4)
Nb=99 2.61(+6) I=137 7.20(+7)
Mo=~-99 2.69(+6) Xe-137 2.09(+8)
Tc=99m 3.23(+5) Cs=137 4.84(+4)
Mo~-103 1.46(+6) Ba~137m 4.52(+4)
Tc=103 1.53(+6) I-138 4.39(+7)
Ru~103 1.53(+6) Xe-138 2.05(+8)
Tc-106 6.72(+5) Cs~138 2.07(+6)
Ru=106 5.27(+5) Xe-140 1.16(+8)
a. Numbers in parenthesis denote powers of ten

Amendment 5

August 1981
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12.2-11 /
Sys! TABLE B2 ‘
SOURERS USED IN !’OST-ACCIDENT SHIELDING REVIEW(GNb)
. LOCA - Degraded Core =
Source Type LOCA with Sump Recirculation Intact Primary
A e Containment Air e Containment air
e Hydrogén control gystem ¢ Hydrogen gontrol system
= - ) = ’
B e Safety Injection System
e Containment Spray System F
- ® Shutdown Cooling System /
e Post-Accident Sampling Systen :
¢ Letdown Systemn(®)
c e Safety Injection SYBtem~
e Contaimment Spray System
e Shutdown Cooling System -
e Post-Accident Sampling System H
e Letdown System(S)
"|' a. ¥here redundant systems exist, both are assumed in use.
b. Radwaste systems not used post-accident. . i
C. Portions up to pur1£icat1on filter inlet.
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RADIATION PROTECTION

DESIGN FEATURES
) 012.3.1.2 Design Radiation Zoning and Access Control

Access into the plant'structures and plant yard areas
is regulated and controlled.

Plant areas are categorized as design radiation zones according
to ekpected maximum radiation levels and anticipated personnel
occupancy with consideration given toward maintaining personnel
exposures as low as is- reasonably achievable and within the

. _standards of 10CFR20. Each design radiation zone defines the

radiation level range to which the aggregate of contributing
sources must be attenuated by shielding. Each room, corridor,
and pipeway of every plant building is evaluated for potential
radiation sources during normal, shutdown, spent resin transfer,
and emergency operations; for maintenance occupanhy require-
‘ments; for general access regquirements; and for material expo~
sure limits to determine appropriate zoning. The design
radiation zone categories employed, and their descriptions are
given in table 12.1-1. The specific design zoning for each
plant area is shown in fiqures 12.3-1 through 12.3-~20. Fre~
quently accessed areas, e.g., corridors, are shielded for
design radiation Zone 1 or Zone 2 access.

The control of entry or exit of plant operating personnel to
controlled access areas, and procedures employed to ensure that
radiation levels and allowable working time are within the
limits prescribed by 10CFR20 is described in section 12.5.

12.3.1.3 Radiation Zones - Post-Accident A 4//}L/
S

(Ra jon zrone maps were developed in accordance wath

NUREG 073 eview potential access throughout the plant
post accident. (Re PVNGS LLIR Section 11.B.2.) Two
events were considered as no in_section 12.1.2.4 using
the sources described in section 12.2. e events were

& LOCA with gump recirculation and an intact pri ~degraded

core LOCA.}A.stimated radiation levels in vital areas were

based on radihtion sources from the post-accident

mseetT (B
February 1964 12.3-11 Amendment 12
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INSERT (B) TO seCTioR 12.3.1.3 .(rs (?.3—(\3 . 348

0 veviews potenh &
Zhe faczlzty layout-w&%} asszst° n keep;ng occupational

-R ()J-‘s"\uvx. M IR . w-fe\ N 2.-(.& 7
o o Y g de ,ﬁ‘i&? P ool vecdedeniogt OB

exposures ALARA even, after a desxgn basis accident. While

exposures will be szgnzflcantly»hzgher than during normal

operation, required access is provided to vital areas and

systems without exceeding 5 :em/hr. Zone maps showing

expected dose rates in the event of a LOCA with sump -

12.3-2%

recirculation are provided as flgures-iiva—e-éyzhrough
12.3-35.

44*8*3‘331L Zone maps for the hypothetical condition of a

LOCA with an intact przmary but with a degraded core are
12:32- 3 12.3-4
provided as figures, Mrougrkw The

12.2.5,
source terms correspond to those noted in sectzon-%%dhé#@’

The dose rates projected for these two sets of drawzngs do
not assume decay beyond that corresponding to the onset of
fecirculation. Even so, virtually unrestricted access

will be permitted within portions of the upper floor of the
auxiliary building (such as the area of the operational
support center) and the lower levels of the control building.
Continuous occupancy will be permitted in the control

room, satellite Technical Support Center (TSC), TSC,

diesel generator building and emergency operations facility_

)

(EOF) as dose rates will be 15 mrem/hr or less.
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RADIATION PROTECTION %
A . DESIGN FEATURES oo
o operation of the following systems: containment, safety ,q{ &/
injection/shutdown cooling/containment spray, chemical and
volume control system (up to purification filter inlet),
post-accident sampling, and hydrogen recombiners. The gaseous
radwaste system will not be used post-accident. Palo Verde .
does not have a standby gas treatment system or equivalent.

As a resiult of this rev;ew, p;p:.ng used for

hcku{?rgz s J
pling in the hot lab sample room area vs&m eadW
c keep operator doses ALARA. m—&hr&the-pmmoot—acc;dens-l-

©12.3.2  SHIELDING

The bases for the nuclear radiation shielding and the shielding ‘ =
configurations are discussed in this section.

.
.
-
-
|
" [}
3

5] Amendment 5. 12.3-11A August 1981







’ ' PVNGS FSAR

- RADIATION PROTECTION
‘ﬂl’ DESIGN FEATURES

12.3.2.1 Design Objectives

| The basic cbjective of the plant radiation shielding, in con-
junction with a program of controlled personnel access to, and
12] occupancy of, radiation areas, is to reduce personnel and popu-
“lation exposures to levels that are within the dose regulations
of 10CFR20 and 10CFRS50 and are as low as is reasonably .achiev-
able (ALARA). Shielding and equipment layout and design are
- -considered in ensuring that exposures are kept ALARA during
anticipated personnel activities in areas of the plant contain-~
ing radiocactive materials, utilizing the design recommendations
given in Requlatory Guide 8.8, Paragraph C.2, where practical.

‘iT—.Four plant conditions are considered in the nuclear radiation
- ghielding design: normal, full-power operation; shutdown;
' spent resin transfer; .and emergency operations (for required
%g access to safety-related equipmgnt).
\)

|

i

The ghielding éesign objectives for the plant during normal
operation, including anticipated operational occurrences;- for
shutdown operations; and emergency operations are:

A. To ensure that radiation exposure to plant operating
personnel, contractors, .administrators, visitors, and
proximate site boundary occupants are ALARA and within
the limits of 10CFR20. “

B. To assure sufficient personnel access and occupancy
time to allow normal anticipated maintenance, inspec-
tion, and safety-related operations required for each
plant equipment and instrumentation area.

C. To reduce potential eguipment neutron activation and
mitigate the possibility of radiation damage to .
materials.

Amendment 12 - 12.3-12 February 1984
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R An analysis of the PVNGS yhieldinq degign was perfomed to
determine if TMI level source strengths would inhibit mainten-
ance access or violdte 10 CFR 50, Appendix A, Genen;l Design
Criterion 19 (GDC 19). The review demonstrated that personnel
radiation exposures in vital areas@/g:ring post-acf:‘%:l:ignt

"activities will meét the criteria of NUREG 0737 and’Gpc-19
design bas:i..e:.'3 ‘

Cahe design review of plant shielding discussed fulfills
the NRC requirements outlined in NUREGUO{ 0578 and 0737 as
in '
“. well as,Regulatory Guide 1.97, Revision 2.
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PVNGS FSAR

RESPONSE: The response is given in amended sec-
tions 12.1.1.2, 12.5.1.1, figure 13.1-6, figure 13. 1-7,
13.1.2.2.2.2, and 13.1.3.1.

The Radiation Protection Section is a separate‘organi;ation
from the Chemistry Section, ‘and the Radiation Protection
Supervisor reports to the Engineering and Technical Services
Manager who is indepéndent of the Station Operations and
Maintenance Departmenfs. The Radiation Protection Super-
visor has direct access to the Manager of Nuclear Operations
"in matters relating to radiological protection and ALARA
programs as authorized in the Station Manual. He is a
permanent member of the Plant Review Board.

QUESTION 12A.3 (NRC Question 471.2) "(12.5)

You should describe your plan to provide backﬁp coverage in
the event of absence of the RPM, -and you should outline the
qualifications of the individual who will act as the backup.
The December 1979 revision of ANSI 3.1 specified that the
temporary replacement for an RPM should have a BS degree in
science or engineering, 2 years experience in radiation protec-
tion, 1 year of which should be nuclear power plant experience,
6 months of which should be onsite. It is our position that
this experiente be professional experience.

RESPONSE: The response is given in amended sec-

tion 13.1.2.2.2.2. The minimum requirements for the
position pfoviding'backup coverage in event of absence of
the RPM is discussed in section 13.1.3.1.

QUESTION 12A.4 (NRC Question 471.3) (12.3)

You should provide information in response to TMI Lessons
Learned review for the following NUREG-0737 areas: 1I11.B.2 Post
Accident Shielding and Vitzl Area Access; 11.B.3 ALARA for .

Amendment 5 12A-2 August 1981

508?
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APPENDIX 12A % ‘

Post-Accident Sampling; II.F.1 High Range In-Coﬁtainment Radia-

tion Monitors; .D.3.3 Post-Accident Iodine Sampling and
Analysis. 13.0.82, I8.7.8.5, IS-EoF‘I,GnJ [BIM.p,3.3

1ons

RESPONSE: The response 1s prov1ded in £;;>PVNGG-555R\SL.
'Addltlonal information is prOV1ded 1n aect1ons 12.1.2.4

and 12.3.1.3 for' Items II. B. 2 and II B.3, in sectlon 11.5 and
f;gure 12.3-4 for II F. 1, and 1n sect;ons 9 3.2.2.2 and 11.5
Ior I11.D.3.3.

QUESTION 12A.5 (NRC Question 471.4) (212.1)

Paragraph B, of Section 12.1.2.1.2, stating that "as minimum,
shielding is designed to reduce gamma dose rates from sources
external to a radioactive compartment to levels comparable to
dose rates resulting from equipment'within that compartment,"
is not clear.

It appears that this could refer to shielding between two
adjacent compartments in which radioactive equipment is
located. 1If this is the case, then shielding should be
designed to reduce radiation from the operating equipment in
one compartment to levels below that which is expected in the
adjacent compartment from the shutdown equipment to be main-
tained or repaired: Please clarify.

RESPONSE: Paragraph B of section 12.1.2.1.2 has been
revised to provide the requested clarification.

QUESTION 12A.6 (NRC Question 471.5) (12.1)

In accordance with Section C.2.e, ?Crud'cOntrol," of Regula-
tory Guide 8.8, it is our position that consideration should
be given to the selection of corrosion resistant, low cobalt
content alloys to reduce the concentrations of radioactive
corrosion product buildup in systems.

Section 12.1.2.3, YEquipment General Design Considerations for
ALARA," of your FSAR, should be revised to reflect your éesign
considerations for selectlon of low cobalt alloys.

August 1981 12A-3 Amendment S
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\8.11.D.3 DIRECT INDICATION OF RELIEF AND SAFETY-VALVE POSITION

Position . :

Reactor coolant system relief and safety valves shall be provided:
with a positive indication in the.control room derived from a
reliable valve-position detection device or a reliable indication

of flow in the discharge pipe.

PVNGS Evaluation

'PVﬁbS dées not ufilize power operated relief valves. The PVNGS
primary code safety valves, located at the top of the pressurizer,
are headered intd the reactor drain tank (RDT) inside contain-
ment. Upstream of the common header each code safety wvalve is
monitored for seal leakage by an in-line resistive-temperature

“[ ¢,+e-:*'5 «
—device— (RTD) (refer to FSAR Figure 5.1-1).

Indirect indication of code safety wvalve leakage isvprpvided
by an increase of RDT pressure and a decrease of pressurizer
pressure and,pressurizqr level, monitored by safety~grade
instrumentation. L

i
Positive indication of safety valve position -will-be- provided
in the control roém. Moniéoriné-wiii—be provided by an acoustic
monitoring system consisting of an accelerometer (acoustic sensor)
mounted downstream of each valve. The sensing instrumentation
*é&iibe environmentally qualified to function in a post-LOCA
environment in accordance with Regulatoré Guide 1.89. A plant
annunciator alérm~wi%§ibe'provided to alarm valve opening.

IS
The acoustic monitoring system wili-be powered from a religble

August” 1981 8. I1.D.3-1 Amendment

-
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PVNGS -E5IR— . 7 7 :

instrument bus with Class IE backup power. The system is —..

designed to meet the requireménts of Revision 2 to Regulatory

Guide 1.97.

Installation of positive pressurizer safety valve position

Qe
indication and development of emergency p;pcedures-wi%&—be

completed prior to fuel loading(§§~;;£;;;zgzzti)

. €, endh of the PUNGS unitsS
o o o ’ - -

\

»

Amendment 1 \6,1I.D.3-2 u Augnst 1981
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Noble gas effluent monitors shall be installed with an

. A I Y 2227 R
2286r ) w aa?&‘Rl

SITING AND DESIGN

1
\
\

18.1I1.F !NSTRUHENTATION AND_CONTROLS
18.1II1.F. 1 BDDITIONAL ACCIDENT~-MONITORING INSTRUHENTATION
|
|

A human £acto: analyszs will be performed to ensure that the
displays and controls added for additional-accident monitor-
ing do-not ingrease the potential for operator et:oz (see
section,fza gi'b 1). 1Installation will be completed prior to

« ..MA-'

2081t10n : .

extended range designed tolfunction during accident
conditions as well as during normal operating conditions.
Multiple monitors are considered necessary to cover the
ranges of interest. -

(1) Noble gas effluent monitors with an upper range capacity -
of 105 uCi/cc (Xe-133) are considered to be practical
and should be installed in all operating plants.

(2) Noble gas effluent monitoring shall be provided for the
total range of concentration extending from normal
condition (as low as reasonably achievable (ALARA))

.concentrations to a maximum of 105 uCi/cc (Xe-133).
Multiple monitors are considered to be necessary to
cover the ranges of interest. The range capacity of
individual monitors should overlap by a factor of ten.

PUNGS Pvaluation

section 11.5 provides detailed descriptions of the effluent
ponitors installed at Palo Verde Units 1, 2 and 3. This
includes the additional monitors that have been added
specifically to address NUREG-0737 and Regulatory Guide 1.97,
Rev. 2 requirements for radiation monitoring. A description
of the calibration sources, frequency of calibration, and

—
18.11.F-1 @POSED) AMENDMENT 15

A
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Seomel = 22867 : 2098
. SITING AND DESIGN o
‘ it.5-1
" technique is provided in table 3i-5-Yand sections 11.5.2.1.6.2
) and 11.5.2.1.6, respectively. The instrumentation is described

in detail in table 11.5-1.

Sanpling of effluents meets the criteria of ANSI N13.1-1969 as
discussqé in sections 11.5.2.1.1.7.2 and 11.5.2.2.1..
Section 11.5.2.1.1.7.2 also describes the sampling assembly.

ﬁﬂdu,gy%. A description of effluent :adiation'nonitotinq is presented

x;43£4@44f§n'section 11.5.2.2.4. 1Included in this section ate —(+4 jnoi,g
e

a*dé“ H%fiscussions of monitors locate%Lon the plant vent’, main
condenser/gland seal exhaugp,dtuel building vent  and-theS— & Y

pnaéa~szoaa—lias;xﬁmhese monitors operate in conjunction with

other monitors, as described in section 11.5, and fulfill th
requirements as outlined in NUREG-0737 and Regulatory

GUide 1097. R‘ev' 2. s '
~ !

ane areq nuevujpfs pgﬁyuf&uﬂ
 dor pvfé‘—a.c,uo!emﬁ mmﬁrwcg ond are diseussed ™
AkétbovL 1. s, 2.1 5.

-

o _
. PROPOSED) AMENDMENT 15 8.11.F-2 .
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' 22861 ) “ _
_ ‘ ‘ (jigii;;;‘ 5"5551‘;j55i;;
18.11.F.1.2 EAMPLING AND ANALYSIS OF PLANT EFPLUENTS - :?Léggm
Position - ' c o : . ,. |

Because iodine gaseous effluent monitors for the accident
condition are not considered to be practical at this time,
- capability for effluent monitoring of radioiodines for the
~~accident condition shall be provided with sampling conducted -

by adsorption on charcoal or other media, followed by onsite
laboratory analysis.:"

zgucs‘gvaluation
The ' Qg,
| ,tftluent noa;Lar;ng.ni.rnd;n;nd;noeyis dzscussed in

section 11.5.2.1.1.7.2. ‘For particulate and
{odine channels, the sampler is a lead shielded filter assend b1y
Four-++aJP31e1d1ng is furnished £or all process and effluen:

detector::_‘\\\__
/i

Alrborne partzculate and iodlne monitors and samplers.

(XJ- SQN-RU-OB. -RU-14. -RU-141. -RU—142. -RU-143. -RU 144, and
XJ-SQB-RU-145 and -RU- 146) sample isokinetically in accordance
with the prlnclples and methods of ANSI N13 1-1969. Guide to
Sampllng Airborne Radioactive Materzals in Nuclear Fac1lit1es.
The particulate ‘and iodzne sample flow is maintained constant
over the normal expected range of filter paper and/or charcoal
cartridge differential pressure by an automatic control systemnm.
Local flow indication and high- and low-sample flow alarm
signals are provided. These signals actuate local alarms and
the channel failure alarm. Two parriculate,monitors
(XJ-SQN-RU-08 and -RU-14) are moving paper filter type and
incorporate microcomputer-controlled step advance, and feed

- ¢

failure channel failure alarm. Sampling assembly fittings are
provided which allow grab sampling of the monitored

airstreams. The automatic control system maintains isokinetic
flow based on a comparisog of sample flow to HVAC duct flow.

The HVAC duct flow input is performed manually for XJ-SQN-RU-08
and -RU-14 and automatically for XJ-SON-RU-141 through -RU-144,
and XJ-SQB-RU-145 and -RU-146. . '

-~

A flow»integrating'elapsed\sample volume indicator is provided
downstrean of each particulate and/or iodine channel. It has
a local digital readout and is resettable to zero. ' o




El
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: @ Monitors are des:i_g;ed to x;:;eet a 90% efficieg‘z’ievel for partic-
'?LEEE;' ‘ulates and éoz efficiency for iodine as :gquired by NUREG-0737

Wiei Table 1I1.F.1-2. They are also designed to conform with design
‘:*- ' basis shielding envelopes for sampling media as discussed in

: £c.
! »
-P-&:Id-g}/ection 12.1.2.4,4&6‘—i-$em—1-;-x-9-2-ﬁ/nonitors are designed -

to allow personnel to remove, replace, and transport sampling
General Tesun Crideiontd
media without exceeding the criteria of;eae&e’of 5 rem whole-

body and 75 rem to the extremities.

_
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Cs1TiNG AND DES;E§:>
" 18.11.7.1.3 CONTAINMENT HIGH-RANGE BADIATION MONITOR /7
Position : 1&5

In containment radiation-level monitors with a naxinum«iange
of -10° rad/hr ghall be installed. A minimum of two such

. ‘monitors that are physically separated shall be provided.
Monitors shall be developed and qualified to function in an
accident environment.

This requirement was'zevised in the October 30, 1979 letter

from H.R. Denton to All Operating Nuclear Powéer Plants to

provide for photon-only measurement with an upper range of
7

10 R/hr.

PVNGS Evaluation ) .

As noted in table 11.5-1, in-containment area monitors
XJ-SQA-RU-148 and XJ-SQB-RU-149 are provided to measure
y-photon activity with an upper range of 107 R/hr.

£

(PROPOSED) AMENDMENT 15) 18.11.F-4 ’
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SITING AND DESIEE)

+I1.F.1. ' PRESSURE MONITOR %
18.1I1.F.1.4 CON?AINHENT 527/ o

Position X

A continuous indication of containment p:essu:ershaii be
provided in the control room of each operating reactor.
Measurement and indication capability shall include three
times the design pressure of the containment for concrete,
four times the design pressure for steel, and -5 psig for .all
containments.

PVUNGS Evaluation

Wide range containmeni'pressu:e measurement is provided as
described in section 7.5.1.1.5, and the Appendix 6A response

to Question 6A.14.

) ‘ is
‘Wide range containment pressure neasurement;ui&%-bo’S}ovided

consistinq of redundant pressure transmitters whose signels of

containment pressure-vtil-bogEBntlnuously dzsplayed within the

control room. Continuous recordmgA provided: for one
channel over §he entire range of pressure measurement. The
transmztteréihe’ 1ocated outside of the containment structure
and-ué%&’ﬁeasure the containment pressure through sensing lines
penetratzng the containment structure. The range of the system

is
-ut%%—beyzrom -5 to 180 psig, three times the containment

apressure.

The transmitters-ué&%zbe’;hysically geparated, redundant,
environmentally qualified to function in a post-LOCA environment
in accordance with Regulatory Guide 1.89, and seismically
qualified to-functieﬁ during and following an SSE in accordance
with Regulato;y Guide 1.100. The safety grade pressure instru-~

sentation is powered from redundant Class lE buses. ‘The

instrumentation is designed to meet Regulatory Guide 1.97, Rev. 2.
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SITING AND DESIGN -2

18.11.F.1.5 CONTAINMENT WATER LEVEL MONITOR 5;7?

Position

A continuous indication of containment water level shall be

,p:ovided;in the control room for all plants. A Rarrow range

instrument shall’ be provided for PWRs and cover the range
from the bottom to the top of the containment sump. A wide
range instrument shall also be provided for PWRs and shall
cover the range ftointhe bottom of the containment to the
elevation equivalent to a 600,000 gallon capacity. For BWRs,
a wide range instrument shall be provided and cover the range
from the bottom to 5 feet above the normal water.level of the
suppression pool. ' '

PVNGS_Evaluation

‘Narrow-range water level instrumentation monitoring the

. Caiwaste . o .
containment -RoEmal- sunps, and wide-range containment water -
level instrumentation are discussed in section 7.5.1.1..5.

\ | ‘ v b»‘ nar oL ranqe

instromentation,

Yeve

conXarnment R
Continuous indication of the, radwaste sumps (conta:.mnent?
normal sumps) water level is provided in the control‘:oomA

, 1% .

-Each.chmp-uéi%;pésionitored from 6-inches above the bottom
of the sump to 6-inches above the top of the sump by a
sensor environmentally qualified to function in a post-LOCA
environment in accordance with Regulatory Guide 1.89. The
’ V5 . .
instrumentation -wi = povwered from a reliable instrument
bus with Class IE backup power. The instrumentation is
designed to meet the requirements of Regulato:y'cﬁide 1.97,

Rev. 2.
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Continuous control/room indication is provided for contain-
ment water leve}kfrom 6-inches above the top of the rad-

waste sump to 6-inches above the maximum expected flood

level, providing a total range of 11 feet. The sensors

qualified to function in a post-LOCA environment in
accordance with Requlatory Guide 1.89, and seismically

qualified to function during and following an SSE in

accordance with Regulatory Guide 1.100. The safety grade

level instrumentation is powered from redundant Class 1E

buses. Recording for one channel is provided in the

control room. The instrumentation is designed to meet

Revision 2 to Regulatory Guide '1.97, Rev. 2.
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CTSITING AN AND- Dasm)_—

18.11.F.1.6 CONTAINMENT HYDROGEN MONITOR Ia;

Position . ' . . 45_@

qA continuous indzcation of hydrogen concentration in the
.containment atnosphere shall be provided in the coatrol
room. Measurement capability shall be provided over the
:ange of O to 10% hydrogen concentration under both positxve
and neqatiye ambient. pressure.

PVUNGS Evaluation

A ?escziption of the containment hydxogen monitoring systenm
is provided in section 6.2.5.2.2.2. The range and accuracy
of the hydrogen analyzer is given in table 7.5-1.

o ——
- The analyzers ome per

6_--._

are tach frain
Ml-bc" in standby dunng normal operation and can provide /

continuous indication of hydrogen concentration in less than
30 minutes after activation £rom the control room. The

can
analyzers-ui%}’bperate under containment design conditions from
-5 to 60 psig, the.containment design pressure. The analyzers
are environmentally qual}fied to function in a post-LOCA environ-
ment in accordaﬂce‘with Regulatory Guide 1.89 and seismically
qualified to function ddriné and following an SSE in accordance
with Regulatory Guide 1.100. The safety grade hydrogen analyzer

instrument channels are powered from redundant Class lE buses.

The instrumentation is designed to meet Revision 2 to Regulatory

Cuide 1.97. .

.
- m—
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CONTAINMENT SYSTEM°

fests have verified that the hydrogen-oxygen recombination is (’
not a catalytic surface effect associated with the heaters, but }3/'<5
occurs due to the lncreased temperature of the process gases. gﬁab
As the phenomenon is not a catalytic effect, saturation of the '
unit is not predicted to occur. Results of testing a prototype’
electric hydrogen recombiner and production unit test results

are given in reference 1. There is no difference between the

hydrogen recombiner units to be installed in PVNGS and the

unit for which the tests were conducted.

6.2.5.2.2.2 Hydrogen Monitoring Subsystem. The hydrogen
monitoring subsystem for each unit consists of twe completely
redundant ‘trains. Each train consists of a hydrogen sensor,
an electronic subassembly and local and remote readout/alarmes.
The electronic subassemblies for trains A and B are housed

separately in cabinets located in the.auxiliary buildiﬁﬁ?A

A bottled nitrogen and hydrogen supply is used to calibrate
the sensors at those intervals specified in section 16.3/4. :

Hydrogen measurement is accomplished by using a thermal con-
ductivity cell and a catalytic reactor. The sample gas first
flows through the sample section of the cell, ther passes
through the catalytic converter where hydrogen in the sample

is catalytically combined with free oxygen to form water vapor,
then passes through the reference section of the cell. The
hydrogen content is indicated by the difference in thermal con-
ductivity between the sample and reference sides of the cell.
Oxygen, in an amount sufficient to combine hydrogen at the
highest range of the analyzer, is added to the sample gas, prior
to passing through the sample section of the‘cellfﬂ:rhe range
and accuracy of the hydrogen analyzer is given in table 7. S-1.{*€§§§;;
A single failure analyszs is given in table 6. 2. 5.2

‘i#j?%br fb'jzgﬁpn 18. E.F I G ‘for I re o o
as Codairent Hy fatool n uch:
| P""‘/ Moun-/ec/ on the M"'n' \

A remote comtrel
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DISPLAY INSTRUMENTATION £

control system. Redundant analog instrument channels
provide the required information.

(o for manual actuation of the containment combustible gas & '

Control room indications are provided to allow 'the
opérator .to monitor and evaluate the operation 'of
active system components during system operation,
including periecdic tests and the post-accident periogd.
Table .7.5-1 lists parameters monitored in this system.

Control of the containment combustible gas control
system is local and indication of system air flow ang
- tenmperature is provided at the local panel.

C. Monitoring of Auxiliary Feedwater System

Refer to section 7.3.1.1.10.7. 1Information is provided
in the control room to allow the operator to monitor
and evaluate the operation of the active system -compo- .

(" nents during system operation including periodic tests
" and the post-accident period. Table 7.5-1 lists
‘ ' parameters monitored in this system.

7.5.1.1.4 CEA Position Indication
Refer to CESSAR Section 7.5.1.1.4.

InserT ©

7.5.1.1.5 Post-Accident Monitoring
Refer to.CESSAR Section 7.5.2.5 and Table 7.5-3, {e.

7.5.1.1.6 Automatic Bypass Indication on a System Level

A status monitoring panel in the control room displays the
availability of the CESSAR ESFAS, the one-out-of-two ESFAS,
all the ESF systems (including the NSSS ESF systems and the
containment combustible gas control system), and the automatic

£

October 1981 7.5=-7 (:§§E£EESEE:E§L_
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11.5.2.1.1.7.2.2 For liquid and process channels, the

( February 19835 11.5-25
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PROCESS AND. EFFLUENT RADIOLOGICAL
MONITORING AND SAMPLING SYSTEMS #/5'

Ma:eriaIS’fgr fasteners of stainless steel parts (bolts or . i;aﬁa
nuts) and pump wearing parts (wear rings or sesls) are auste-

nitic stainless steel or other ASTM specified material suitabdie

for the water chemistry and/or radiation environment of the

sampler. ’

12.5.2.2.1.7.2 Bampling Assembly .

11.5.2.1.1.7.2.1 Each process or effluent channel includes a
sampling assembly which consists of a sampler and the associ-
ated pipihg.‘fittings. and other components as requireé to
transport the sample through the system. The sampling assembly
is 2 closed sealed system and includes a sampling pump, valves,
interconnecting piping, filters, fittings, flow and pressucre

transducers, and other local control and instrumentation ele- ‘ _
ments as. required. Samplers, with the exception of - ‘ "
XJ-SON-RU-14)1 and XJ-SQOB:RU-145 particulate-iodine sampiers, . l

house radiation detection equipment and check source(s).
sampler piping and connections are welded except where mzin-
tenance considerations make flanged or Swagelok joints
necessary. Sampler otvtlet piping connections are located tc
minimize cleaning requirements and background buildup due teo
the.adherence of radiocactive particles to the sampler walls.
For liquid samplers, welding of pressure-containing compcnen:s
is performed in accordance with ANSI B3l.1. For ESF monitors,
ueldin& of pressure-containing components is performed in
acco:dance with AWS D1.1-1972 (w;»b 1973 revisions). Welding
of other equipnent is- performed in accordance with industry
standards.

sanpler is a lead-shielded steel chamber. ¥For particulate and
{odine channels, the sampler is a lead- sh.elde* tzlter assemblvy.
Four-ﬂnﬂb’yﬁ1eldlng is furnished for all process and effluent:

detecto::-.\
- ¢ ” ﬂ
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PROCESS AND- EFFLUENT RADIOLOGICAL -3°78R]
MONITORING AND SAMPLING SYSTEMS

-‘o Airtcxne particulate and iodine monitors and samplers, l{ i
- 43-SRW-RT-L éﬁ

€, -RU-14, -RU-241,- -RU-142, -RU-143, -RU-144, .2n2
35 and ~RU-146) sample fsokinetically in accordasnce
% th2 pcinciples and methods of ANSI N13.1-1969, Guide to
Bazyiing A;zbozne Badioactive Haterials in Nuclear Facilities.
-- Tha pesticulate and iodzne sample flow is maintained constant
over the normal expected range of filter paper and/or charcoal
cartridge diffezential pressure by an automatic control systen.
_14! Local flow indication’and high- and 16w-sample flow alazm
signals are provided. These signals actuate local aslarms and
14’ the chrannel failure alarm. Two particulate monitors
(XJ-SON-RU-0E and -RU-14) are moving paper filter type and
inccrpcrate microcomputer-controlled step advance, and feed
failure channel failure alarm. Sampling assembly fittings ace
provided which allow grab sampling of the monitored
airstreams. The auvtomatic control system maintains isokinetic
. flow based on ‘a comparison of sample flow to KVAC duct flow.
3 The HVAC duct flow input is performed manually for XJ-SQN-RU-OE'
0 anéd -RU-14 and automatically for XJ-SQN-RU-141 through -RU-144,
and X5-S02.RU-145 an? -RU-146.

A flow-integrating elapsed sample volume indicator is providec
downstream of each particulate and/or iodine channel. 1t has

a local digital readout and is resettable to zero. Q
Particur

e collection effici is greater than for
0.3m partichilates. Volatile iodi adsorption efficien is
dgcezter than ALJI— .

11.5.2.1.1.7.3 Detector Assembly. The detector assembly is
a completely weatherproofed assemdly, housing a detector,
prezaclifier, and radiation check source. The assembdbly is
capaile of withstanding the design pressure and temperature of
the piping system of which it is a part, without leakage,
collapse of the tube walls, or damage to the detector.

The detector assembly is incorporated in the sampler

assembly o .
G Reler {0 section 18.1.F. 1.2 .‘lv(* Mz rdaoted w-{-n-w.qllw

¢ adsemBon Cuert - .
encment 1 @&m‘@% Qbruaty @)h
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a PROCESS AND EFFLUENT RADIOLOGICAL /
L i MONITORING. AND SAMPLING SYSTE:s %
‘. shut at 4 to 6 psig to protect the wmonitor from significant

pressure.and temperature transients inside the containzent.
Additional containment isolation valves (refer to section 6.2.4)
(:) shut on.ClAS when containment pressure reaches the containment
isolation pr essure setpoint. _Thezelore the CB-E monitor is

- é; designed to function ptopezly subeegueat to an event where

i? pressure is applied, to the sanpler piping.

N .

! 1175.2.1.4 - Effluent 'Radiatisi Monitoring - -
11.5.2.1.4.1.Condenser Vacuum Pumn/Gland Seal Exhaust (CVSE,

12
CVER) (XJ-SON-RU-14) anc XJ-SQN-BU-IA:Z) Menitoz. The vasuun:
pumps and gland seal condenser remove gases from 'the secondary -

system. The exhaust is continuously monitored for gaseous -
activity resulting from primary-to-secondary system leakage.

The exhaust is continuously and isokinetically sampled for -
airborne radioactive particulates and icdipnes. Since the
exhaust is piped to its own separate exhaust from the build-
0‘ l ing. no other airborne monitors are provided for the tucbine
brilding. The monitor/sampler provides automatic initiation of

121 filtration of condenser vacutnm pump/gland seal exhaust whenever
the monitor channel is in a EIGH-HIGE alarm condition.

Sax pled air is prlled froax the csnde-se' vacuux pump/gland
steaa exhaust piping at concztion- of 1257 and 190 peccent
relative humigity. l%gg;e:s p:ovzded bq—tatse—%he—tenpefa-
tura—of—the—air—to-137F-ané—an-R¥-0f ~70-pezcent-at-the-ialet—to>- iy
- > the szaplec pipiang in order to prevant degradation of pasticu-
| lata ané 1-131 sampler filtacs due to excessive moisturze. Th
downstrean gas chaznel detestor is desiqnedqto withstand these

saaple conditionz 4n coenzinuous gezrice.

5 . A low aad a high range monitor is used to cover a range of

14! eleven decades with one decade of overlap.‘ Particulate/iodine
] carctridge samp’es exist in the low and higk range monitor and’
are removed for analysis. Eigh range cartridge sample:s are

o shielded.

g LA
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A The effboent rsdhaton

%)

A'-om‘.tors have complete digital readout and control from-g.he Health

Physics Office and the main control room. The high range monitors

automatically switch to a newOparticulate/iodine cartridge pair

. when the cprrent Eartrié e reaches a preget radiation level.

AFilter=materials_used minimize absorption of noble gases.
Samples are preconditioned as nbcessar§ to assure accurate
results without damaging the sample assemblies. Each:monitog
is controlled by a remote microprocessor. This microprocessor
is linked by a "daisy chain" to a minicomputer which piovides
multiple informational displays on request by the operator.

A dedicated alarm status line is maintained on the CRT displéy.
This status line does not move with each change of CRT displays.
Thus -alarms are p;ovidéd regardless of the status of the
displays in the Health Physics Office and Main Control Room.
Monitors are provided with an open s;ruciﬁral construction

that provides for easy maintenance and good heﬁt dissipation.
Backup battery power is provided to assure continued micro-
processor memory during & loss of external power sources.
Multiple éetectors are used io achieve the dynamic range

required. Hard copy readouts are available from dedicated

6ot ety )

printers in the Health Physics office and the control room. ciat, gnd

CEI.Qg4@r to  Aectiown K. F. (.1 1%q~ ™I retofed D%F&VNAﬂzagéyhuﬂmb



-
! L)
v
.
.
N -
- =
< . -
v
»
o
¥ - ' - i
® 5
N » n
, . . | .
. -
.

. . ! ! .
B
. - ' .
&
» f e
3
»
5 . "
5




1 EES\AY I T O

PVNGS FSAR
PROCESS AND EFFLUENT RADIOLOGICAL
MONITORING AND SAMPLING SYSTEMS

a HIGH-HIGH dose rate alarm. Redundancy and diversity are
provided by the fuel building ventilation exhaust
(XJ-SQB-RU~-145) gas monitor. Refer to section 7.3 for a dis-
cuss}on of the safety function of the monitor. :

11.5.2.1.5.5 Refueling Area Monitor, Channel "A".(RMAA)
{(XJ-SQA-RU-33). The monitor is located on a wall overlooking

" the refueling cavity where it monitors for a release of activ-

ity due to a fuel handling accident in the containment.

11.5.2.1.5.6 Power-Access Purge Area Monitors, Channels "aV
(PAPA) and "B (PAPB) (XJ-SOA-RU~37 and XJ-SQB-RU-38). The
monitors are located between the containment power-access purge
exhaust duct, and the refueling purge exhaust duct just outside
the containment wall. During power operations, these channels
monitor the duct for airborne radioactivity concentrations
vhich could potentially result in an offsite dose exceeding
10CFR100 limits. These monitors perform the safety function of
isolating the containment building purge supply and exhaust
ducts (initiate CPIAS signals) on a HIGH-HIGH dose rate alarm.
Refer to section 7.3 for a discussion of the safety functions
of the monitors.

]‘ N.5.2.1,5.7

11.5.2.1.6 Inspection, Calibration and Maintenance

11.5.2.1.6.1 Maintenance. Outdoor sampling systems are
housed in outdoor-type weatherproof enclosures. The enclosures
are designed to permit. performance of all control and routine
maintenance and cleaning operations from the front or top of
the enclosure. Lifting eyes or other devices are provided for
hoisting the unit, to facilitate replacement if it is ever
required. Interior wiring is run in conduit to terminal boards

-mounted in junction boxes.

L Twed®

February 1984 11.5-43 Amendment 12
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SHRCN # 20988,
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/), 5.2.057

| .
® Lcer© teowo #Srttr)  (Pyge 15

W52t Mo Steam Line (XT-SaN-RU-139 opd

XT- SON- RU - 140) 'Mai,%r) |

R . i
052157 - .- '

(Onearea monitor with a collimating lead shield is mounted

«

adjacent to each main steam line in the Main Steam Support
Structure approximately one foot upstream of the atmospheric
e == |].5 - .
dump valves. Refer To -P-Sfd?/t/igure 'se monié’r's ’
. nea;ure direct dose rates from the main steam line to identify
0 effluent from the atmospheric dump, main steam relief valves,
and auxiliary feedwater pumﬁ discharge. An extra 2 inches
of shielding is placed on fhe‘containment side of the detector
shield. There are a total of 4 detectors with one remote,

microprocessor for each 2 detectors. The ion chamber covers

. a range from lmr/to 10jar/be
v"‘ »
.
4

The detector is designed to operate

in a post-accident environmental condition with a background

of 10 R/hr -

Bfer 4 el BILELI o T retafed inforsuotion
GQXM 1o meble gan —eﬁz;ﬁwamt acwictsrs . |
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APPENDIX 11a

filters and disposable crud filters are related to their cor-
responding input activities provided in table 11l.4-2.

RLSPONSE.

The followzng assumptions were utilized in establ;shzng
‘SRS output activities in table 11l.4-6:

L Evaporator. concentrates are solidified and stored
in the high activity storage area for one month. (i.e.,
1 month decay) prior to shipment.

2. Spent resin beads are stored for 6 months prior to
solidification. Solidified resin is stored in the
high activity storage area for 1 month (i.e., 1 month
aecay) prior to shipment.

3. Cartridge filters are solidified and stored in the

high activity storage area for one month (i.e., 1 rcrnth

decay) prior to-shipment.

4. Uisposable crud filters are stored for one month
(i.e., 1 month decay in the high activity storage
area prior to shipment.

QUESTION 11A.12 (NRC No. 460.18) (11.5)

Wwe have reviewed your submittal dated April 6, 1981, relating
to %M1 Action Plans II1.F.l, Attachments 1 and 2, and 111.D.1l.1
of NURLG 0737. We find your information scant and very inacde-
gquate. Please provide the information on these action items
as required by NUREG-0737. For guidance, you may refer to
submittals on these action plans for other PWRs such as

San Onofre, Lnits 2 and 3, and Summer Ruclear Station, which
have been found acceptable by the staff.

KRESPONSE: Amendment—l—to—the—PWNGE—T0600ne—Loarned—Inploe——

. LLIRY b 3 2 5 1953 1o a
—etntuin;?;n expanded discussion of noble gas monitoring

and eIfluent sanmpling, pexr Attachments 1 and 2 to NLRLG-0737> ‘

ltem 1I.F.1l, is prov.du\ " .

sec g IRl .\ and 1I8B.TW.F L2, . o
@Fﬁ%@—p 11A-7 Amendment 14 I
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PVNGS FSAR 9
APPENDIX 11A }
0 Sechon 12:1.3.6 . 4460.

AM&]:‘O addresses leak reduction design measures
per Item 111.D.1.1 of )IURBG;O737. Measurement and testing

of covered systems will not take place until the startup of
these systens. ‘A'ccordingly, expansion of the LLIR for opera-
tional leak reduction testing can not be. provided until after

startup.

e

AT e e 11A-8 (Getober 1861y
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APPENDIX 12A

Post-Accident Sampling; II.F. 1 High Range’ In-Contalnment Radza-

tion Monltors, and 111.D.3.3 Post—Accldent Iodine :
Analysis. Sedums (8.11.8.2,
Y818 IB-LBB.lSJFla:ML
« .. e 8Tb3 3
RESPONSE: . The response is_ provided iV =

.Aﬁd&tlanal_ggformatlon is pgov1d¢d in s sectlons 12.1.2.4
and 12.3.1.3 for Items- .,:Lnsecta.on115and
figure 1 ~for II F. 1, and 1n sect;ons

111.'D.3;'§: J -

.- e . - s

QUESTION 12A.5 (NRC Question 471.4) . ' (12.1)

Paragraph B, of Section 12.1.2.1.2, stating that Yas minimum,.
shielding is designed to reduce gamma dose rates from sources
external to a radioactive compartment to levels comparable to
dose rates resulting from equipment within that compartment,®
is not clear. :

It appears that this could refer to shielding between two
adjacent compartments in which radioactive equipment is 5
located. 1If this is the case, then shielding should be
designed to reduce radiation from the operating equipment in
one compartmeht to levels below that which is expected in the.
adjacent compartment. from the. shutdown equipment to be main-
tained or repaired. Please clarify.

RESPONSE: Paragraph B of section 12.1.2.1.2 has been
revised to provide the requested clarification.

.
- . » C—

QUESTION 12A.6 (NRC Question 471.5) e (12.1)

In accordance w1th Sectlon C. 2 e, "Crud Control," ‘of Requla-
tory Guide 8. 8, it is our position that consideration should
be given to the selection of corrosion resistant, low cobalt
content alloys to reduce the concentrations of radioactive
corrosion product buildup in systems.

Section 12.1.2.3, YEquipment General Design Considerations ‘for
ALARA," of your FSAR, should be revised to reflect your design
considerations for selection of low cobalt alloys.

August 1981 ‘ '12A-3 . ‘Cafenament 55 15
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! .~ J¥.III1.D.3.4 CONTROL ROOM JHABITABILI'I‘Y REQUIREMENTS

Position

In accordance with Task Action Plan item III.D.3.4 and control

room habltablllty, llcensees shall assure that control room
operators will be adequately protected against the effects of
accidental release -of toxic and radioactive gases and that the
nuclear power plant can be safely operated or shut down under

design basis accident conditions (Criterion 19, "Control Room," -

of Appendix A, "General Design Criteria for Nuclear Power

Plants," to 10 CFR Part 50).

PVNGS Evaluation

‘._ Potential hazards in the vicinity of the site are discussed in
FSAR Section 2.2. The operators in the control room are ade- .
quately protected from these, hazards and the release of radio-
active gases as ‘discussed in FSAR Section 6.4. The required
information provided below is in the format suggested by

Attachment 1 to NUREG 0737 Section III.D.3.4.
INFORMATION REQUIRED FOR ‘CONTROL-ROOM HABITABILITY EVALUATION

(1) Control-room mode of‘operatien: automatic filtered recir-
culation with filtered makeup for pressurization for radio-
logical accident isolation. Automatic filtered recircula-
tion without makeup for chemical accident isolation.

Manual smoke removal mode (operators alerted by smoke

detector).

}¥.111.D.3.4-1
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PVNGS BEEIR

(2) Control-room characteristics:
(a) air volume control room:

(b) control~room emergency zone (control room, critical

files, kitchen, washroom, computer room, etc.):
140 ft. elevation, Control Bldg.

(c) control-roém ventilation system schematic with normal

and emergency air-flow rates:
 see FSAR Figures 9.4-1 and 9.4-2
‘Zq'QGO 3
normal rate 3 367000 /ft /min
emergency rate = 28,600 ft3/min
(d) infiltration leakage rate:
170 ££3/min

(e). high efficiency particulate air (HEPA) filter and

charcoal adsorber efficiencies:
HEPA = 99.57% of 0.3 micron particles
charcoal > 95% of particulates and Iodines
(£) cloéest'distance between containment and air intake:

150 ft, approximately

[3.111.D.3.4-2

-
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"\._/:

(g)

(h)

(1)

=
-
~~

(3

(k)

(1)

. ESAR il
PVNGS LLIR 7%&9

layout of control room, air intakes, containment
building, and chlorine, or other chemical storage

facility with dimensions:
see FSAR Figures 1.2-7 and 6.4-1 .

control-room shielding including radiation streaming

from penetrations, doors, ducts, stairways, etc:

automatic isolation capability-damper closing time,

Sec FOAR L.4.4.36) )

damper leakage and area:
cloéing time = sec.
leakage = zero leakage (by bubble test)

area =sq ft U&r%cs*; domper )

chlorine detectors or toxic gas (local or remote):

.

nser bR

for-nanual—eperation

self-contained breathing apparatus availability

(number), refer to FSAR Section 6.4.2.2.2 Item M.

bottled air supply (hours supply)., refer to FSAR
Section 6.4.2.2.2 Item M.

42, I11.D.3.4-3
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I

" (n) control-room personnel capacity ‘(normal and ":.

-emergency) :
Refer bo sech o "——__iE3ﬁGs—rcspUnse—t0—i%emS'k'—i-‘ﬂﬁ&‘ﬁ‘&fe‘“née*gcing‘Q-
L 3¢ v e prsonnel . N vl -5 thepersomret-manning
Cap ac'o\‘a of Hi¢ comtrol |

NOMO 0 L
Fogurenmenrts—of—3e0tioR—l-ItvAvlva-.

(m) emergency food and potable water supply (how many

days and how many péople):

Presehtly, the PVNGS'control room design has ' :
emergency food and water 'supply for 6 people-
for 7 days (within the closed control room).
- R - ¢ orioded
Wmm. .

A

o’
[}

‘. (o) potassium iodide drug supply:

Sufficient potassium iodine will be maintained
in a central location at the station to supply
6 persons for 7 days, as noted in FSAR

Section 6.4.4.3.D.°

(3) Onsite storage of chlorine and other hazardous chemicals:

NOTE: No onsite storage of liquid or gaseous

chlorine. It is stored as sodium hypochlorite
a (liquid). |
(a) total amount and size of container:
hydrogen:
0 125,000 SCF @ 2200-2450 psi is stored ‘ x\€

in fourteen steel cylinders

~_Anmendmeate—2- 13, I11.D.3.4-4 “November—19o8Y
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sulfuric acid:
55,000 gal. in five 11,000-gal. tanks
8,000 gal. in two 4,000-ga1: tanks
50,000 gal. in two 25,000-gal. tanks
22,000 gal. in two 11;000-gal. tanks .
carbon dioxide:
180 tons in four 7 ft. diameter tanks ‘ -
(b) closest distance from control room air intake:
hydrogen: >600 ft (and obstructed)

sulfuric acid: closest is >500 ft.

most are >3000 ft.
carbon dioxide: >3000 ft.

Offsite manufacturing, storage, or transportation’ facili-

ties of hazardous chemicals
(a) identify facilities within a S5-mile radius; None

(b) distance from control room; N/A

(c) quantity of hazardous chemicals in one container;

N/A

(d) frequency of hazardous chemical transportation
traffic (truck, rail, and barge); N/A, >5 miles

from site.

(? ,I1I1.D.3.4-5
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(5) Technical specifications (refer to standard technical

specifications)

(a)

(b)

chlorine detection system:

—SeeESAR-Fectioms—tmi—rmmi—i=5. Relor ko He duscusSion

Provided in t\—un?. .
control-room emergency filtration system includ?ng

the capability to maintain the control-room pres-
surization at 1/8-in. water gauge, verification of
isolation by test signals and damper closure times,

and filter testing requirements:
. comtrots—witt—re-develeoped-prior—to—RRNG5—Bnitt—1
-fu&—}ead- Redler b Taedhni col Spm(-\co)novs 3H N 'l
C-m*vo\ Room Cssenbiad Wikl o\\%\lskm.

3. 11I.D.3.4-6 )
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.operator occupancy are also shown in figure 7.5-1.
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HABITABILITY SYSTEMS

J. Design Basis Ten

The control room essential HVAC system shall be
. designed to remain functional during and after a safe
"shutdown earthquake (SSE).

Air ducts and thelr supports shall be Seismic .
Category I. .

The control room normal HVAC system is described in

" gection 9.4.1.

Protection of the habitability systems in the control room
from wind and tornado effects is discussed in section 3.3.

- Flood design is discussed in section'3.4. Missile protection

is discussed in section 3.5. Protection against dynamic
effects assoriated with the postulated rupture of pipiné is
discussed in section 3.6. Environmental design is discussed
in section 3.11. 'The fire protection system is discussed in
section 9.5.1. '

-

Codes and standards applicable to the control room emergency
ventilation system are listed in table 3.2-1. The system is
consistent with the recommendatlons of Air Moving and

.Conditioning Association (AMCA) standards and NRC Regulatory
‘Guide 1.52, except as noted in section 1.8.

6.4.2 SYSTEM DESIGN
6.4.2.1 Definition of the Control Room Envelope

The areas, equipment, and materials to which the control room
operator could require access during an emergency are shown in
figure 7.5-1. Those spaces requiring continuous or-frequent

_ A A layout
drawing and a description of shielding required to maintain
habitability of the control room during the course of postu
lated accidents is provided in section 12.3.

pertoining 1o ¥ Control Reom. Habitabi iy Requre

.

6.4-3

Ememmetw 4% Swons

. rmo-i'lo)\

Z



.
. . .
"

. . f .

. . i .

. . i .

5
a ' . . f




D]
s
.
.t .
o
.
.
.
»

 Jem Z1.D 3.7 -  SIRWRNTY

%

INsERT () “To  section catzl  (Page GH-3B) -

et
Gt W m e tem 4 o

ij«om\ aceas incoded on the  Centrsl R

- ?m‘dn‘\as e)em'\%on o'o" arer  whe |

. Sotellite Technio\  Sepport Center (TSC | +he
contwl reom , the Witchen, o.ncl +he
sam*nrj Faca\ ‘(\e‘a .







Ilunwv-—-/ v

PUNGS FSAR -
: AR edl #2117

The closest distance
betiveen the Contninment and the
air intakes 15 approvimotely 150 feet

l/
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6.4.2.2 Ventilation System Design

6.4.2.2.1 General Description

Section.9.4.1 contains an overall description of the control
room BVAC system. The system is shown schematically in

" figures 9.4-1 and 9.4-2.  Figure 6.4-1 shows the plant- lay-
out, including the location of potential radiological
release points with respect to the control room air.:'mtakes.A
Elevation and plan drawings with descriptions providing
building dimensions and locations are located in section 1.2. -
Potential sources of toxic gas releases are discussed in
section 2.2.3. ‘

The volume of the habitability zone served by the HVAC system
in the emergency mode or the isolation mode is approximately
1.6 X 10° cubic feet.

Enviromental qésign critgria for the air purification system
are based on the most limiting conditions resulting from any
of the postulated design basis accidents (DBA) and on their
duration in accordance with Regulatory Guide 1.52, as dis-
cussed in section 1.8. :

Two identical, physically separted high efficiency filtration

trains with charcoal adsorbers are provided to process intake )
air flow and recirculated air flow in the control room.

"Components. are listed in table 6.4-1. Section 1.8 presents

the system design conformance to each position in Regulatory

Guide 1.52. The seismic classifications of components,
instrumentation, and ducting are given in table 3.2-1.

P Eg?er‘ 4o seckion |R.TL.D. 3-4 r TML related information Per’\‘ainim_:

“Control Reom Habitabi ity Requirements”,
6.4.2.2.2 Component Description
The essential air handling unit contains a fan, a prefilter, a
HEPA prefilter, an activated charcoal filter, a HEPA after-
filter, and a cooling coil. Pneumatic-operated dampérs are
provided for system isolation purposes.

6.4-4
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(" under the environmental conditions associated with the

LN ngsfglatﬁcnﬁﬁk 18T D-3.4. For TN reloted inFormation
G. Ductwork . m'm ' C‘?h‘h*c\ Room Habﬂ'abthﬂ
' ’ uiy

-

The system ductwork and dampers are Seismic Cate7
gory I. Ductwork is redundant where reguired to
provide functional ‘support to active components in
meeting the 8ingle active failure criteria. Leaktight
ductwork and isolation dampérs are provided where
required to isolate the system from unfiltered outside
air.

In general conformance with Position C.4 of Regulatory.
Guide 1.52, accessibility and adequate working space =
for maintenance and testing operations are provided in

the design and layout of the air purification system

equipment.
i < 1. Control Access Doors
\‘. To minimize inleakage, the control access doors are
i

equipped with self-closing devices that shut the doors
automatically following the passage of personnel. '
Alarms are also provided to annunciate if any of the
doors are open after a changeover to emergency opera-
tion. Two sets of doors with a corridor between,
acting as an air lock, are‘provide& at each of the two -
entrances to the control room and associated spaces.

. J. Isolation Dampers

System isolation dampers are capable of automatically
"”"7"/7"" 3Weconds after receipt of an actuation
) signal, as verified by testing. The isolation- dampers A
are tested as bubble-tight dampers for zero leakage,
as part of the manufacturer's test program.

/r \'noaomuw\ M
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: a4
atmospheric pressure during emergency operation.
The control room essential ventilation system
maintains the same temperature and humidity
conditions when operating in the isolation mode.’

Safety Evaluation Three

The control room ventilation system is capable of
removing sensible and latent heat loads of 981,552
Btu/h and 13,330 Btu/h, respectively, which includes
consideration of equipment heat loads and minimum
personnel occupancy requirements.

The transfer to essential or isolation operation mode

does not create a hazard for CO, buildup. In case of -
emergency operatlon, there is a supply of outside air o magimum
of 1000 ft /min and the long term equilibrium for co,

will remain below 1 part per thousand for up to

50-person occﬁpapcy. In case of isolation mode opera-

tion, vhere the control room is sealed, the critical

level of 3% would be reached at the following times

for the various occupancies:

6 persons 26.2 days
12 persons 13.1 days
30 persons 5.2 days

Safety Evaluation Four °

Food, water, medical suppliesx and sanitary facilities
are provided for a minimum occupancy of 6 persons for
7 days. Storage locations provided ensure that the
above supplies will not be contaminated as a result of
postulated accidents.

The supply of food and water is sufficient for a pro-
longed occupancy since outside supplies can be pro-
v1ded within the 7~day interval.

Cnc'udlns a po+a.sson ‘od!de dr\-aj Supp‘j)
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~{e’ I. Position C.4.b. "o

See Regulatory Guide 1.52 paragraph K response in
section 1.8. . T

SAechterty 12

- . J. Position'é.4.c

The control building systems do not have peimqpéntly-
installed aerosol-injection ports upstream of the fan.

- - Instead of the aerosol-injection ports, access panels
were provided upstream of the fan.

. K. Position C.5.d .
See Regulatory Guide 1.52 paragraph M response in
section 1.8.
L. Position C.6.a
" See Regulatory Guide 1.52 paragraphs N and O response

in section 1l.8.

QUESTION 6A.7 (NRC .Question 450.3) (6.4)

In your description of the control room's protective features,
provide the time interval between the time the chlorine concen-
tration exceeds 5 ppm at the isolation dampers and the time the
dampers are completely closed.

RESPONSE: -%hc—feapeaae—&s—g&ven—in—umendc&—see—-’“‘

—~tien—6-—4-BrRvi k=" T NSERT ‘i}
QUESTION 6A.8 (NRC Question 450.4) (6.4)

List the areas, equipment and materials to which the control
room operator has access during emergency operation, i.e.,
during the time the control room is serviced by the emergency
ventilation system.

May 19 81 . 6A-5 Amendment 4 ' 4
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sump chemistry control, in kg or moles, and the location of:

the TSP baskets. Calculate the post-injection sump pH. Prelim-
s inary staff calculations indicate that the long-te:n.ﬁﬁ should
:b. at least 8.0 to meet 10 CFR 100 dose gquidelines for the DBA
LOCA.

RESPONSE: The response will be provided on the CESSAR
docket. Also refér to the response to QUESTION 6A.30
(NRC Question 281.5).

- 71 Question 6A.29 (NRC Question 450.18) ' (6.4)

Provide the following information required for the control room .-
habitability evaluation:

(1) control room shielding including radiation streaming
from penetrations, doors, ducts, stairways, etc.:

(2) Self-contained breathing apparatus‘avaiiability
(number)

(3) bottled air supply (hours supply)

(4) control room personnel capacity (normal and emergency)
(5) potassium iodide drug supply

(6) control room emergency filtration system including i
the capability to maintain the control room pressur- ’
ization at 1/8-inch water gauge, verification of
isolation by test signals and damper closure times,
and filter testing requirements.

RESPONSE :

1) The requlred information is provided in sec- -
tion®6.4.2.5 -and-ELiR-Section-ii-B-3> and 12.3.2.2.7.

2) The required information is provided in paragraph M
of section 6.4.2.2.2.

35 The required information is provided in paragraph M !
of section 6.4.2.2.2. .

L | Amendment 7 ‘6A-14 December 1981
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AIR CONDITIONING, BEATING, COOLING, 2
AND VENTILATION SYSTEMS

Normal BVAC System--Control, Computer and .-
Associated Rooms

The control room complex is located on elevation 140' 0Y. The

normal BHVAC system provided for the control and computer roon

includes cooling by an air washer (evaporative) for the outside

air supply which is common for the total control building and -

by a recirculating air conditioning system with cooling coils

served by the normal chilled water system described in .
section 9.2. ) |

Beating is provided by the use of electric zone heaters’ located

;Qn -(-?;: ilalppslgc(a-}?;\dl:%%sih.-b»gﬂ- for TMT reJo.‘l'.eog, informaction pertaining
—t%*‘Cor\-h’ol Room Habitability (quu;remen’i's .

9.4.1.2.1 Design Bases

9.4.1.2.1.1 Safety Design Bases. The -normal HVAC system

provided for the control and computer room has no safety design

bases. Protection of the operator from radioactivity and B
poisonous gases is described in section 6.4. The isolation is
treated as a part of the essential control room HVAC system.

9.4.1.2.1.2 Power Generation-Design Bases. The normal EVAC
system provided for the control and computer room complex has
.one power generation design basis:

A. Power Generation Design Basis One

The normal HVAC system shall supply conditioned air to
the control and computer room during normal plant oper-
ating conditions to provide personnel comfort and to
maintain a suitable operating environment for eguipment.

9.4.1.2.1.3 Codes and Standards. The normal HVAC system
provided for the control and computer room is designed in
accordance with codes and standards set forth in table 3.2-1.

9.4-10
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