TENNESSEE VALLEY AUTHORITY
CHATTANOOGA, TENNESSEE 37401

400 Chestnut Street Tower II

January 4, 1980

Director of Nuclear Reactor Regulation

Attention: Mr., L. S. Rubenstein, Acting Chief
Light Water Reactors Branch No. 4
Division of Project Management

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Dear Mr. Rubenstein:

In the Matter of the Application of ) Docket Nos. 50-327
Tennessee Valley Authority ) 50-328

Enclosed are our responses to the Instrument and Control Systems Branch
questions transmitted by your letter to H. G. Parris dated December 3,
1979. These responses will be incorporated into the Sequoyah Nuclear
Plant Final Safety Analysis Report by Amendment 64. If you have any
questions, please get in toucn with D. L. Lambert at I'TS 854-2581.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

LN

P =

L. M. Mills, Manager
Nuclear Regulation and Safety

Enclosure
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ENCLOSURL

RESPUNSE TU INSTKUMENT AND CONTRUL SYSTEMS BRANCh QUESTIONS

: 45 Seismic Qualification of Westinghouse Supplied Class 1E Equipment

We found the response to Question 7.60, particularly Table Q7.60-1
unacceptable as follows:

1. Specify the lot number for the Barton 763 and 764 Transmitters.

. You state in Table Q7.60-1 that the qualification of ASCO solenoid
valves is given in a letter to Westinghouse PWR-SD. Provide for
our review a copy of tt.s letter. Should it not contain informa-
tion on monitoring of the equipment's operation during and after
the test and the test results, you must provide this information.

3. The Safeguards Actuation Racks were omitted from the table. Pro-
vide information in the table showing their seismic qualification
or justify and provide bases for not providing this information.

4, Provide more complete identification of the Safeguards Test
Cabinet. State if it is the model described in Westinghouse
reference drawing number 1054E95. If not, provide the drawing
number and complete information on its seismic qualification
testing.

D Verify, by note or otherwise, in the table that the Limitorque
valve motor operators supplied by Westinghouse are the same as
those supplied by TVA. 1If they differ, identify the differences
and show that the differences do not affect the seismic qualifi-
cation. Also revise note b to reference the latest seismic test
reports (Lockheed 3521-4811 dated June 17, 1974, and Aero Nav 5720
dated January 6, 1975) furnished for our evaluation.

6. Identify the pump motors (Centrifugal Charging, Safety Injection,
and Residual Heat Removal) and for each motor type provide a copy
of the seismic qualification report for our review.

1. The Containment Spray pump motors were omitted from the table.
Identify them and furnish for our review a copy of the seismic
qualification report for these motors.

Resgonse

| A Lot number of Barton 763 and 764 Transmitters for Sequoyah unit 1:

Barton 763: Pzr. Press., Wide Range: Lot 1
Pzr. Press., Trans. (4): Lot 1

Barton 764: Main Steam Flow, D/P: Lot 2

S/G Level, Narrow Range: Lot 2 90022258

Pzr. Level, D/P: Lot 1
S1S8 Autoswitchover D/P: Lot 1

1. The requested information on qualification of ASCO solenoid valves
is attached.



Refer to revised Table Q7.60-1.

The drawing number for the Safeguards Test Cabinet supplied for
Sequoyah is 1057E21. Westinghouse has performed a review of the
design changes and determined that they do not affect the quali-
fication reported in WCAP-7817 and Supplement 7.

Refer to revised Table Q7.60-1.

Westinghouse is obtaining the required documentation which will be
provided as soon as it is available.

TVA has contacted the motor manufacturer and will supply this infor-
mation as soon as it is available.

90022259



CATEGORY

Instrumentat 1on

09222006

Heaters

Valve Operators

D,

Table Q 7.60-1

WESTINGHOUSE NSS5 SUPPLIED 1E SAFETY-RELATED ELECTRICAL EQUIPMENT
(SEQUOYAH - IN-CONTAINMENT)

EQUIPMENT

Narrow Range RTD's

Wide Range RTD's

Differential Pressure
Transmitters

Pressure Transmitters

Power Range Neutron
Detector
Hydrogen Recombiner

Gate Valve Motor
Operators

Globe Valve Solenoid
Arr Operators

MODEL

Rosemount [

(16)

Rosemount [

(8)

Barton| 1
(23)

Foxboro [
(12)
Barton| |
(6)

Westinghouse

Westinghouse

Limitorque

(6)

ASCO
(10)

FUNCTION(S)
PERFORMED

RCS By-Pass Loop
Coolant Temperature
Detection

RCS Main Loop Coolant
Temperature Detection

Monitor: Pressurizer Level
Steam Gen. Level
Steam Flow

RC Flow

Monitor Pressurizer Pressure
RCS Pressure

Provice Fe>dback on
Neutron r'ux Density

Maintain Sa. e Containment
Hydrogen Coucentration

Activate Safety Related
Motor Operated Gate Valves

Regulated Air Supply to
Arr Operated Safety Related
Globe Valves

QUAL. REFERENCE
_1EEE-323-1971

QUAL. REFERENC!
TEEE-344-1971

WCAP 9157

WCAP 9157

NS-THA-1950

(e)
NS-THA-1950

(e)
wCAP 7820
Supp. 1-4
WCAP 7744
NS-CE-692
NS-CE-7506

N5-CE-755

WCAP 8234 A

W Test Report 11/7

NS-TMA-1950

WCAP 7817 & 8541

NS-TMA-1950
W Test Report 1/79
WCAP 7820
Supp. 1-4

b

Revised by Amendment A

Hew20 1210
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Table @ 7.60-1 (Continued)

WESTINGHOUSE NSSS SUPPLIED 1E SAFETY-RELATED ELECTRICAL EQUIPMENT
(SEQUOYAH - IN-CONTAINMENT)

FUNCTION(S) QUAL. REFERENCE QUAL. REFERENCE
CATEGORY EQUIPHENT MODEL _PERFORMED _ IEEE-323-1971  _TEEE-344-1971
Diraphram Valve Solenoid ASCO Regulate Alt-Supply to NS~CE-755 c
Air Operators (3) Air Operated Safety Related
Diaphram Valves
Gate Valve Solenoind ASCO Regulate Air Supply to NS-CE-755 c
Air Operators (2) Air Operated Satety Related
"OUTﬁate Valves
Instrumentation Pressure Transmitter - Foxboro [ ] Monitor: Steam Pressure e WCAP 7817 &
(18) Containment : Supp. 8
Pressure WCAP 2541
' lst Stage
Turbine Pressure

Differenti1al Pressure Foxboro[ - .1 Monitor Feed Water e WCAP 7817

Transmittal (8) Flow Rate WCAP 8541
Panel Mounted Hydrogen Recombiner Westinghouse Control of Hydrogen e WCAP 7820 &
Logic and Control Panel Recombiner Supp. 7
Switch_ear
Equt ment Process Control Foxboro Monitor Operating Parameters, e WCAP 7817

Cabinets Initiate Reactor Trip and

Safeguards Actuation Signals

Solid State Protection Westinghouse Initiate Reactor Protection e WCAP 7817
~O System Functions Supp. 2 & 3
| -
— Nuclear Protection Westinghouse Initiate Indicating Control, e WCAP 7817
;:; Systenm and Alarm Signals for Reactor Supp. 2
~NO Control and Protection WCAP 88230
SZ: Reactor Trip Switchgear Westinghouse e WCAP 7817
Type DB Supp. 6

Revised by Amendment 6



CATECORY

Valve Operators

Pump Motors

¢9222006

Table Q 7.60-1 (Continued)

WESTINGHOUSE NSSS SUPPLIED 1E SAFETY-RELATED ELECTRICAL EQUIPMENT
(SEGQUOYAH -0OUT-CONTAINMENT)

QUAL. REFERENCE
TEFE-344-1971

FUNCTION(S) QUAL. REFERENCE
EQUIPMENT MODEL _PERFORMED IEEE-323-1971
Safeguards Test Cabinet Westinghouse Verify Safeguards e
Integrity

Safequards oo e

Actugtion W In1t1atg Reactor

Cabinet Protegtlon

Functions
Globe Valve Motor Limitorque Actuate Safety Related e
Operators (6) Motor Operated Globe Valves
Gate Valve Motor Limitorque Actuate Safely Related e
Operators (40) Motor Operated Gate Valves
Diaphram Valve Solenoid ASCO Regulate Air Supply to . e
Air Operators (7) Air Operated Diaphram Valves
Glove Valve Solenoid ASCO Regulate Air Supply to e
Air Operators (9) Air Operated Gate Valves
Centrifugal Charging Westinghouse Charge RC Pumps, e
(Hi-Head S.1.) (2) Emergency Care Cooling
Safety Injection Westinghouse Emergency Care Cooling e
(2)

Residual Heat Removal Westinghouse Supply Constant Flow Through e
(Low Head S.1.) (2) Residual Heat Exchangers,

Emergency Care Cooling

wWCaP 7817
Supp. 7

WCAP-7817 &
Supp. 2
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a.
b.

TABLE Q7.60-1 (cont.)

Numbers in parentheses indicate the number of that item supplied by Westinghouse (if greater than 1).
Seismic tests performed for Limitorque documented by Lockheed Report 3521-4811 (5/17/74) and

Aero Nav Report 5720 (1/6/75). The Limitorque valve motor operators supplied by Westinghouse

are the same as those supplied by TVA.

Seismic testing was performed by ASCO, a lctter summarizing the results has been provided to
Westinghouse PWR-SD.

Seismic analysis of the pump motor structural assembly to demonstrate structural integrity was
conducted by the vendor. A copy of the reports is retained by Westinghouse PWR-SD.

There is no change in the eavironment due to any accident for which protective
function is required.
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L OISTAIGUTED TO:  [aTY, REPORT NO, 144
L SCISMIC TEST REPORT FOR
Valve Service = ] ’ WALDRON INDUSTRILS (AWV) PROJECT NO, 1607“ (R E’
, M.uv.Enwu- P.O. W-1210 AsSIGNED 10_Fe K.« }’13‘-“-

ATTENTION: B.ll. Sellers, P.A.| .1 [/[5/7,}

]
LNO 3159 S.0. 46595% ‘ i

| ’
FSUBJECT OF THIS REPORT:  nv2n0-921-2RF, 120/60 '

ol INTRODUCTION: " s

‘nk

An ASCO valve HV200-921-2RF, 120/60, contalnlng Buna N gasVeLs
and seats, was rfunctionally and scismic tested per requirements
of Waldron Industries (Division of American Warming and Venti=-
lating, Inc.) P.O. W-1210 according to TVA 34-820197, Supple-
mental Requirements, June 30, 1976 Page S, Para 9A, and
TVA 34-220197 hppendix B, Page 23, Para 4.1.2.3: "Assuming a
valve whose lowest natural frequency exceeds 33 Hz", and r
sub-para (a): "the seismic loading shall be that which results -«
from input accelerations of 3g horizontal and 2g vertical".

’ These values were applied simultancously resulting in 3.6g at
7~ , 34° . inclination of the normally vertical solenoid axis, when

, tested in acenrdance with Seismic Test Procedure TP- 1-024,

; Item 1, attached.

? .

oS
& RESULTS:
Energized, the valve had zero leakage (for all positions) to
40 cps (12.3g), the limit tested. De-cnergized, the valve
showed no leakage over the allowable lcc/min. above 34 cps
(8.9g), when tested at inlet pressures of 150 and 1/4 psi, i
Cylinder tank pressure through 40 c¢ps remained at zero when
de-encrygized and at inlet pressure when energized. Functionally,
therefore, the valve is satisfactory up to the 12.3g - tested.
b i O CONCLUSIONS:
The valve, 1IV200-921-2Rr, 120/60 is satisfactory for use in
a seismic ecnvironment up to 8.9g under ASCO static leakage
requirements. Functionally the valve is satisfactory up to -
the 12.3g tested. 900222()4 -
r 1 FEB—i 1978 APPROVED . &
I oot v o FOR APPRONAL § swoomat dos ot s et | °
ﬁ CarAraALL ¢ 71L\ ,} g(;‘ a7 .5 for tha coroctrem of detign, ecialy and
5 . amensions.
g JANZO 1078 TENNESSEE VALLEY AUTHORITY
i :—-.:..l... a(lxv nﬂ/ — A’\ﬁl P‘(\A(\J \/\, ,’\ﬂ..‘,lf\a Dots rf”\f)'\ l (q—z%
i S‘}: AND VENTILATING Iy ¢ lw.::ﬂ (NGG BR) By: v R PATTTRSON
i { Ans'd S5 Lie 8
d
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v/ esutomatic Switch Co,
g+ F VALVE CHGIHCLRINS DCPT.
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SEIGHIC TEST PROCEDURE:
AGCO IN-NOUSE CAPABILLTY

o 0

an OO O | DAL I55UED /

Sl «/916 s

OF 3

N

1. ruipost: -

Wt ol L3

2. SCOI'R:

i* 13, SUBJLCT:

4. EQUIPMENT

vo ABSCUDBLY:
pAL 2o

’sl

TLSTS:

I
(2 _(HDY
( o _

Vi o=

FUNCT LONAL

To qualify a valve or other component for structural inteprity and
operationdal functioning during and alter a seismic disturbance. .

To assure satisfactory operation of the valve at minimum and maximum
rating under test conditions, while vibrating the parts at frequencies
and displacements specified, within the range
Basic paramelers tested will Le physical damape, excessive seat or
external leakage, cycling ability, locating ol resonant [requencies,
durability at resonant frequencics or at the highest frequency required,
and c¢ffect of orientation with respect to shaker motion. ‘Additionally,

" if leakage is encountered on J-way and U-way valves in excess of ASCO
standard allowable rates, the chanpe in pressuce at the cylinder port(s)
will be reported. After seismic shaking the valve is [functionally
tested and inspected for damape.

{ngrg. Job Project Shop Order

Lvo Report No.l Customer
1 ¥

of the equipment available.

& nl g

3i50 [ 4 Y WALLReN IND,

1595C

I {

4590 &

I | /‘57f : Iy

Test
Procedure

77ic

Parts List €
(Change Ltr.)

h;rAQcoﬂol(ﬁB

Catalog
Numbe

Assembly
Procedure

IN.

Electr.. |Form

f.’

Hin,

m—— —

/S
RIS 122/00 /12 T,

Rated Press
Max -

/50

l‘l‘

——— e

MO0 ) -
1 % RV 53

B2 N i 2

Zfi D05 20 Z:j _Zg_OJ'D =

20907

A. The seinmic vihration simulator.was manufaectured by All American
Tool and Manufacturing Company, Model Nuwmber 100HA-D.

!,‘l
C.

The mwachine has a total load capacity of 100 pound -t 10g.

It has a displacement from zero to .150 inches, which
adjustable. Table travel iz horizontal,
and acceleration.

is infinjtely
with sinusoidal motion
D, The frequency range is 9 to b0 hertz.

Le g = ,04]11 Df?, where g = acceleration, D =

Displacement and
f frequency. "

The valve shall be assembled per the above ASCO Aasenbly Procedure.

Included shall be:
Ai
B.

A Check for solenoid noise at full )ine voltage.

A chicck of valve operatisn at minimun and maximum pressure at
test voltage or current.

C. A check for internal leakage at minimum and 10% aver maximum

i :@*‘-’t,_,jr:c e :,..:lr;btﬁ‘i?ff/‘ p 0

90022265
AR

The valve =hall be functionally tested per the above ASCO Test Procedure.

-~
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Aulomalic; Swilch Co. B o o (O *TP- u-omk

VALVE ENGINCCRING DEPY. ¢« [w Ok g’m;/a{//d// CIHANGE LETTER

I', N \ -
r,/ RE  Cp1SHIC TEST PROCEDURL: y Olan O

-~

!
an O 0| DAL ISSUED PAGE 9 oF 3

AGCO IN-UHOUSE CAPARLLITY Olrs O 4/9/76
s .
£ PP %g%%%igﬂﬁk D. A Check for external leakape per the test procedure. .
i b (Continued L. Pecord the above test results, page and instrument ealibration

inturmation, such thot they are available to Lhe customer.

2, 17, HOUMIING: The test valve shall be ripidly mounted to the vibration table. For

‘ T testing simultancously in horizental and vertical directions relative

to the "valve inztalled position”, mount the valve with the core tube at
an angle 8 from the installed position, 1n a vertical plane delined by
the shaker motion:

A 0 tan gy, - Ya e b7 23,7°
' where nhc:5

™

horizental acceleration, in multiples of’
86 in/scc.2

vertical acceleration, in multiples ol
306 in/sec.?

(W

Unless the second nrientation is not required bocause of symnetry,
rotate the valve about its normal vertical (eorve tube) axis by 90°
for the two orientations of vibration at a reasullant g-loading:

=
% : B \/(g,h)z v = /;;f_;::j’,gj

A. A frequency search shall be performed 0D 5787, [51” doubte amplitude
S in the @ =35 heetz ranps. The valve zhall ‘e teated with the
solenoid de-onerpizad and cuorpized At test valtape, foy maoiimom and
minimum design pressures, AT A 56ARCH ;f’L_CD 0 6,REATCEIL T'/MN
QLT PHAI:.F L Creees 1-3s-

B. Dwell tests sball be run jL the dax Linumn vvl Ln;nlmum and
maximum peoassure) for a minimm of N)ﬂnunﬂu.n chnvnmnmnt
frequency (indicated by ueat Jeakape) Tound in 'A' I none s
found, the dwell test shal) be performed at the hiphest frequency
for which the valve i5 to be qualilied. Cycle the valve severa)
times at Lhe same points,

@
=E
-0l

g

C. During aud after the testing indicated in Favapraphs A and 018,
sulficiont monitaring equipiaent sha)l be used Lo i|v|irntc-.uf!yeﬁpr‘[xllv/
valve malfunetion, asuch ag exeessive seat Teakave, ateactueal failure,
brohen ov Joosened parts, fmproper opestat von, el Calilration
informition of the equipment shall bhe recopded,

U. Leak Gesting shall be pevformed during smweep and dwell Lests, at
max immm and minimum pressurs, enerpized and de-encrpized.

A POOR ORIGINAL 90022266

’
q - —
kN

The mazitean p=devel for the duetl tests i that pelevel, above which
failure occurs lor the particular orientation and pressupre,

-~ — ~
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FORt i VALVE ENGINEERING DEPT, - w Ol 0 A.W 4 // CHANGE Li (TEn
o [TITLE MTE TIAT PlROCE " 4 i hy Olan O (N oA% w
N SCISHIC TLST PROCEDURLE: . N BATE ISAUEG
5 ASCO H=HOUSE CAPABLLITY G Cfl 61916 il Tl ™

TLY O

L0, REPORT:

9.POLTFSEISNIC

LolE

-

Alter the aeismic teasting has heen completed, the valve shall n_qaix}
be tested in accordance with Paragraph 6 to assure that the valve is
still functioning properly.

The valve shall be dinassembled and thorourhl, examined after completion
of texts,  Any physical damage or failure to function properly shall be
recorded in the test report. :

A [ormal report shal) be furnished to the custowmer at the completion of
the alove tests, in accordance with IELE Standard 3uu. TG

-2 00570 M-t e 25 IS =t 0L B FES T

7tt:#%%n::zﬁﬁ&nﬁf::aczbhHJVm“*ﬁm’—ﬁmﬂ7vz=zwt%
PATED—praaSURE ZK /’

(D) povRTING A5 pEisw !

TTTABLE
HoT 10N
s
. 33.7°
POOR ORIGINAL
-~

90022267

FRY 72290 = Initlal lusue = 4/9776 = L8,

Foren VF INA NIB
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g bat— - 1 | *
e e s e S o bl o= hew B o L] 1s 220 oy NO. UJSUL, BAUZ, |2/
/{ e AU[()muhC S\\'”Lh CO. W @len 04 I'{tzeimoons | TP-B8315 ( P4
244 VALVE ENGINEERING DEPT, i “hw Wpa Gla CHANGE LETTER
" TITLE . wv & 0l // ‘7%:'/ r
: ,! TEST PROCEDURE: BULLETIN €300, 8302, O (1| DATE I1SSULD PAGE OF ~_
= 8315 o] o] 1/1/e B Wil
She _ L it A e Wa Vo SR il L dE
. . bt kWt 0 i AR e
s RO R (R
I DESCRIPTION: 3-Way lcvcr opcratcd solenoid valve. .Rcailicnt and nctnl seating, & )
 Eern s e DR R O R s ian oo o
; CENERAL: 1. Check general construction and appecarance of valve. T ﬁ
? p 2. Check nameplate data for conformence to shop order specificetions. .
%|ZEST MEDIMM: | 1. Alr "t
[ —— T ARt s AN s Ml | O
2% A 2. Mentor OLL if uhop order apccifica oil only. 7 R
g ' 3 - WY Pl Ot o MR .“.: '.‘ b e
% RESE TA=981-1144 . 7-9075 ’
:" :%E.—:. IXTU'I‘.ES :,TA 981 116 8 ) s P37-V01V03 5'"""!-'"-'\":";}' lTJ 53 90 PIRTICE ,_....-7 .,\o.uo&um' U ;-e‘_?.
1 AT-8300C-F-1 TA~ 905 9984 P38 Valves ’
b TJ-905-10168 . : 3
.‘.'f ) .
i |TEST voLTAGE -
A |AMD CURRENT: | 1. All D.C. valves are to be tested using the test cugrept listed under .|,
ot the specificd voltege on Data Sheet o, 26. TR P 0 B
3l i :-.!"A'& e
e 2. All A.C. velves gre to be tested using the teet voltage listﬂd on. "';_’.S,
IR “e - Test 2rocedure TP=1-003. ,uviwbanton  Lame o peesvagtine ‘*“e”“ "' % 'g;';“;"‘f? e
.: * A:' : ! ' o :t't IS .-‘:1 n'u )\“f ‘f”
SV IENTERIAL ¥ *_f'_" " "1'.3:', K
~"'i.leKA(,“' Test for cxternal leakage as follows: ) ~;/ ¢
¢ i (2a) Brush seamtest solution around all joints. _-" ’
Y]z, P i 1 B
o [y (b) " Pressurize valve to 1 7/2 times maximum operating preacurg.o'lsr\/~' ERRS 173
a0 - bubbling or foaming, unless otherwise stated, is reason for rctcccion "
‘ : (Ref. TP-1- 009) o '
. ,.; f R . oar; 2 v \‘ PP 'W‘ %
7, [NOTE: To avoid scat leaL‘.c,e or noisn caused by thn ro:.siblc prcscnce of dirt *iu|
3 or loose chips, blow air a2t maximum pressure at which valve will. opexa (c & ‘k".
Ak thru the valve before proceeding with tests below. L -"-‘{",'—‘f.:_ *
.a: 5
‘r_ SEAT LEAK- Check valve for seat leakage at maxiinum operating pressure, Allowaalc.""r‘, Y
_;,"‘.' ﬂ }mgg. leakage: ) Buna 'N' - 0 | o4 ,.",;r;:.
\I‘. FL:’.S.)(H..; RCSllich ‘)eﬂ:s - Ca‘:C ULL‘.ChI\HC = 50 CC/"‘inn ' ¢ i .."; -‘-.
fetal Scats = 1.5 SCFH it e R
§ 01l tested valves must be dripless. e g A
.r:-". % it I'V" !
: p.0ISE TEST: buring the operationel tests, check valve for noise. Any chattering or )
o rattling in exceon of normal A.C. hum 13 reason f{or recjection. Valva 5
" ehould be tested et test voltage, first, but voltage may be increagsed to 5
o S full line voltage 1f necessary to:pass t:hc JNelse Teot Onl,. (Rcf.,'rP ~-1-015}% ;
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Environmental Qualification of Westinghouse Supplied Class 1E Equipment

Your response to Question 7.60, particularly Table Q7.60-1 was incomplete
in these respects.

1. The information contained in NS-CE-755 did not address the qualifi-
cation of the ASCO 8300 series solenoid valves for use inside the
containment, We require that:

a. a test report showing these valves to be qualified for
service in the worst case environment in the containment
be provided for review, and

b. these five items from I&E Bulletin 79-01A be complied with
for all solenoid valves used in safety-related applications
inside the containment.

(1) The parts of the solenoid valve made of acetal plastic
material should be replaced with similar parts made of
metal which can be provided by ASCO.

(2) The valve seals and gaskets which are made of Buna "N"
material should be replaced with viton elastomers,
considered by ASCO as suitable for the service intended.

(3) Review and determine that the coils of the solenoid
valves installed inside containment are Class "HT" or
"HB" as required for high temperature environmental
conditions.

(4) Review and determine that the solenoid enclosures
installed inside containment have at least a NEMA &
enclosure rating.

(5) Establish a preventive maintenance program to assure
replacement of those valve parts identified above in
the time period recommended in the appropriate ASCO
valve bulletin.

The acceptable alternative to the above program is to replace
all the unqualified valves used in safety-related applications
inside the containment with qualified valves, provide a copy
of the environmental qualification report, and institute an
appropriate preventive maintenance program similar to that
identified by (b5) above. Provide a response showing how the
requirements of this position will be met.

2. Foxboro F13DH differential pressure transmitters are located
inside the containment to provide the low coolant flow trip.
Provide information showing that these transmitters are envi-
ronmentally qualified to conform to our position that safety-
related equipment shall remain functional in the accident
environment for a period of at least one hour in excess of
the time assumed for its operation in the accident analysis.

90022277



I The Safeguards Actuation Rack, Containment Air Return Fans, and
Containment Spray Pump motor were omitted from Table Q7.60-1.
Also the following listed equipment, located outside the con~
tainment, did not have any documentation listed in the table
that presents the environmental specifications and shows that
the equipment meets them. This equipment includes: (a) Foxboro
E11 GM pressure transmitters, (b) Foxboro E13 DM differential
pressure transmitters, (c) Hydrogen Recombiner control panel,
(d) Foxboro Process Control Cabinets, (e) Westinghouse Solid-
State Protection System, (f) Westinghouse Nuclear Protection
System, (g) Reactor Trip Switchgear, (h) Safeguards Test
Cabinet, (i) Valve Motor Operators, (j) ASCO solenoid valves,
and (k) the Centrifugal Charging, Safety Injection, and Residual
Heat Removal pump motors. Revise the table to provide references
to documentation that shows the qualification of this equipment
to survive and operate in its worst case environment.

Response

i o

The environmental qualification of ASCO valves for Sequoyah will be
addressed in response to L. S. Rubenst=in's letter to H. G. Parris
dated October 17, 1679. L. M. Mill's letter to L. S. Rubenstein
dated November 13, 1979, provided a schedule for responding to the
October 17, 1979, letter.

The reactor coolant flow transmitter (Foxboro i 1'H) is only required
to perform a safety function for contained faul. There are no

adverse environments present when this instrument must perform its
safety functien.

The Safeguards Actuation Cabinet was included in Table Q7.60-1 by
the response to Question I(3) above. The remaining information
requested will be provided in response to L. S. Rubenstein's letter
to H. G. Parris dated October 17, 1979. L. M. Mill's letter to

L. S. Rubenstein dated November 13, 1979, gave a schedule for
responding to the October 17, 1979, letter.
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II1I. Table 3.11-2 Concerns

Table 3.11-2 is incomplete and certain portions are unacceptable. The
following additional information is required for us to complete our
review,

1. In several places in Columns 7 and 8 of Table 3.11-2 the entry
"NA" is given. This entry is unacceptable since the normal opera-
tion radiation dose rate and total integrated normal operation
dose applies and should be given for each of the nonaccident con-
ditions. Revise the table to include these values.

24 For the entries in Column 9 of Table 3.11-2 identify the time
period over which the dose is integrated. It is not clear from
the table if the integrated accident dose includes the "normal
operation" integrated 40-year dose in addition tc the integrated
dose resulting only from the postulated accident. In some cases,
the "normal operation" integrated 40-year dose amounts to as much
as 50 percent of the indicated accident dose. Therefore, if the
integrated accident dose does not include this "normal operation"
40-year dose you must justify that the equipment is qualified to
function in the accident environment. Revise Table 3.11-2 address
this concern and revise FSAR Section 3.11 to clarify and justify
your response.

By Table 3.11-2 does not consider the effects of a steamline or feed-
water line break occurring in the Auxiliary Building near the
penetrations or in the vicinity of the Auxiliary Building venti-
lation air intake which is located immediately above both the four
main steamlines and the four main feedwater lines for each unit.
Revise Table 3.11-2 to include consideration of these occurrences
for safety-related equipment located in these areas. Table Q7.60~-1
should also be revised to ensure that these occurrences have been
considered in the reference to qualification documentation for
safety-related equipment located in these areas.

Response

3

Table 3.11-2 has been modified to delete "NA" for normal operation
radiation dose rate and total integrated normal operation dose for
each nonaccident condition.

Section 3.11.2.1 has been modified in response to this question.

Doors Al01 and A105 at the entrances to the main steam valve rooms
have been designed to withstand the pressure resulting from a break
in the main steam or feedwater lines in those rooms. Therefore, the
affects of such a break would not be transmitted to the rest of the
Auxiliary Building.

Temperature sensors are provided in the Auxiliary Building ventilation
air intakes to initiate closure of isolation dampers upon high tempera-
tures resulting from an MSLB in the vicinity of the air intakes. FSAR

Section 6.2.3 has been revised to describe this fea§U022279
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TABLE 3.11-2

SUMMARY OF OPERATIONAL ENVIRONMENTAL CONDITIONS

Opera- Pressure Peak Peak Normal Integrated Integrated Analytical
Plant Building tional Extieme Temp Humidity Dose Rate 40 Yr Dose Accid. Dose Reference
Location Location(s) Condition (psia) (F) 2) (mrad/hc) (RADS) (RADS) In FSAR
Outside - 2 ATM 97 100 <1.0 <5 x 10?2 2 NA Sect 2.3
3 1.4 NA NA ML) O NELSXID NA Sect 3.3
Contain- Upper Compartment 1 ATH 85 98 107 4 S ox 102 o~ NA Sect 9.4.8
ment 5 26.4 170 100 pac 7oy u(g‘)‘"r sq108 Sect 6.2.1
Vessel 6 18.8 140 100 ¥ 10 waS X/ NA Sect 06.56
Ice Condenser Compartment 1 ATM 15 100 5 x 10% F 2 x 10/ g NA Sect 6.5
5 26.2 170 100 RES X0 w2 Y10 3x108 Sect 6.5
Lower Compartment 1 ATM 120 98 5 x 10% 2 x 10 5 Na Sect 9.4.8
5 26.4 244 100 n 5 X/0 AL X0 sx108 Sect 6.2.1
6 18.8 327 100 » X0t w2 x9? NA Sect Q6.56
All Compartments 4 13.9 NA NA ncsyof N X 707 NA Sect 6.2.6
Shield Annulus 1 ATM* 120 98 5 x 104 4 2 x w0 7 NA Sect 6.2.3
Bldg. 3 AT NA NA u'fx/o4 NK 2Xi0 LT} Sect 3.3
4 12.4 ¥A NA WX /D Ba2X 0 NA Sect 6.2.6
5 ATM* 150 100 w s xro? BAD y7? 5 108 Sect 6.2.3
Auxiliary Ceneral Spaces 1 ATM* 164 98 1.0 5x 102 ¢ NA Sect 9.4.2
Bldg. 5 ATH* 115 100 Nl © e - 104 Sect 6.2.3
Individually Cooled Rooms 1 ATM* & 104 98 2 x 103 3 109 z NA Sect 9.4.2
5 ATH* 110 100 BA2 470 S0 iy Sect 9.4.2
Board Rooms, Aux. Control 1 ATM** 75 50 1.0 sx 102 o NA Sect 9.4.2
Room, Mech. Equip. Rooms 5 ATM** 86 50 NC)LO S Xio 103 Sect 9.4 2
Reactor Aux. Board Rooms, 1 ATM** 104 98 1.0 5 x 102 NA Sect 9.4.2
Battery Rooms 5 ATM* & 104 90 B0 s Pm" 103 Sect 9.4.2
Shutdown Board H ATH 104 98 1.0 S x 10 . NA Sect 9.4.2
Transformer Rooms S ATM 104 80 » )0 S-S X0 103 Sect 9.4.2
Control Main Control Room, 1 ATH* 75 50 0.5 2 x 102 4 NA Sect 6.4
Bldg. Mechanical Equipment Rooms 5 ATM* = 75 50 oS N.2X70 162 Sect 15.5.3
Aux. Instr. & Computer Rooms 1 ATM** 75 50 1.0 5 x 10 * NA Sect 9.4.1
Communication Room, Battery Rooms s ATMa* 75 50 p< D pas /e 103 Sect 9.4.1
Diesel Diesel Generator Rooms, 1 ATM 100 98 <1.0 <5 x 102 % NA Sect. 9.4.5
Cenerator Diesel Aux. Board Rooms 3 11.4 NA NA wm</L0 Xé‘[” <103 Sect 3.3
Bldg. 5 ATM 104 %0 <)o g s a0t 10} Sect 9.4.5
NOTES:

A. Operational Condition Definitions:
1 - Normal Average Day

- Hot Day, River Cooling Water at 83 F

- Tornado (Judden Pressure Drop of 3.0 psi)

- Erronecus containment Spray Initiation Accident

- Loss-of-Coolant Accident, Hot Day, River Cooling Water at 83 F

-~ Main Steam Line Break (worst case small break)

B. AT indicates a pressure equal to atmospheric pressure will be present.
Normal atmospheric pressure at the Sequoyah Nuclear Plant site is 14.4 psia.

C. ATM* indicates & pressure slightly below atmospheric.

D. ATM** indicates a pressure slightly above atmospheric

E. All dose rates and integrated doses shown are upper limits for the summation of the gaems and beta contributions.

F. NA - Not applicable for this operating condition.

ow e
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3.1l ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRICAL EQUIPMENT

Information showing that safety related mechanical and electrical equipment is
capable of functioning properly in the worst possible local environments at the
Sequoyah Nuclear Plant is presented. A listing of the safety related equip-
ment that must function to properly mitigate accidents is provided first. Fol~-
lowing this is a summary of the worst-case local environmental conditions

that are possible at plant locations containing Reactor Protection System (RPS)
and engineered safety feature (ESF) equipment. Accompanying this summary of
worst~case local environments are references to the analyses thet defined these
circumstances. Lnvironmental design criteria utilized for the KPS and ESF
equipment are then given. Policies employed for assuring that properly quali-
fied cquipment was installed to perform these safety related funclions are

next defined and a summary of the environmental trosting pertormed to qualify
these i{tems along with a list of test result documentation is given. Follow=-
ing this is an evaluation of the .environmental effects that would follow a

loss of a plant ventilation system when it is being used for cooling RPS or

ESF equipment.

3.11.1 EQUIPMENT LDENTIFICATION

Salety related mechunical and electrical equipment that must f{unction to prop-
erly mitigate accident effects are listed in Table 3.11-1.

3,11.2 QUALIFICATIUN TESTS AND ANALYSES

Qualification tests and analyses were conducted to assure that engineered
safety feature equipment capabilities are compatible with their particular op-
erating environments. Initlally, environmental design criteria were obtained
from analyses of specific situations that could occur at specific plant loca-
tions containing RPS or ESF equipment. These findings then became a basis for
ESF system design component selection and component qualification.

2.1 Environmental Design Criteria
Tw ‘erent approaches were followed in establishing environmental design
Crit ! for RPS and ESF equipment. One of these included a survey of the en=-

vironmen..l qualifications of available components suitable for use in such
systems, the selection of appropriate environmental design limits and the
sizing of environmental control equipment to maintain acceptable conditions for
the RPS and ESF equipment during the worst possible set of circumstances. The
other approach utilized to establish environmental design criteria began with

a series of analyses of various plant operations, accident condition and nat=-
urally occuring outside environment extremes and concluded with a review of the
analytical results and adoption of the worst case situation as the environ-
mental design criteria f(or LSF equipment installed at that particular plant
location

A summary of the results obtained in these environmental analyses at plant
locations containing ESF equipment is given in Table 3.11-2. References

to specific analyses performed to establish pressure and temperature cri-
teria are also given in the table. The radiological criteria shown are
those for containment air and are upper limits for the summation of the
gamina and beta contribution. The largest accident dose data assume a
duration of accident conditions of 30 days. No attempt was made to com-
bine the expected 40-year integrated dose with the accident dose. In those
cases where the calculated accident dose is large, the 40-year dose is only

3.11=1 9002228‘



a small fraction of the accident dose, in cases where the 40O-year dose is
a significant fraction of the accident dose the latter is so small that the
inherent radiation hardness of equipment exceeds the combined total.

90022282
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the amount of air drawn from this enclosed volume in a manner to keep

the pressure at this desired negative value. This is done with a modulating
damper that is controlled by the differential pressure transmitter to

adjust the amount of outside air introduced into the duct network just
upstream of the constant capacity fan described above. Such action will
bring in sufficient outside air to keep the fan flow rate at its rated flow
at all times. It will also draw enough air from the Auxiliary Building
Secondary Containment Enclosure to establish and keep the desired negative
pressure level,

The cuntrols for the Auxiliary Building Gas Treatment System were designed
to provide twe basic control modes. One control mode has both air cleanup
units in operation simultaneously. The second control mode has either

one of the air cleanup units in operation and the other in a state in
which it can automatically come into operation in the event the operating
unit fails. A low flow signal from the operating unit is utilized in this
control mode to make this failure determination. This operational redun-
Jancy is achieved with spatially separated power and control circuitry
having Jdifferent independent power sources to prevent a loss of function
from any single system component failure., The term "train A" is used to
identify one complete set full capacity equipment and the term “"train B"
is used to identify the other set of full capacity equipment. Power for
both equipment trains is supplied by the Emergency Power System.

Operation of the Auxiliary Building Cas Treatment System begins automatic-
ally upon receipt of a:

) Phase A containment isolation signal from either reactor unit, or a

2, High radiation signal from the fuel handiing area radiation monitors,
or 4

3. Hign radiation signal from the auxiliary building exhaust vent
monitors.

4, High temperature signal from the Auxiliary Building main air intakes.

(To close isolation dampers and prevent entrance of steam to the
Auxiliary Building as a result of an MSLB in the vicinity of the
Auxiliary Building air intake.)

A rapability is also provided to start both trains with a hand switch in the
main control room. Another adjustment capability provided in the hand
switch in the main control room will change the operating mode to the single
train operation with the redundant train in a standby status, Employment

of thig operating mode is expected after the first 30 minutes of operation,
1n this instance the main control room operator has the capability to

select either unit to remain in operation.

6.2.3.2.4 lce Condenser General Description

The function of the post LOCA iodine removal s~rved by the Ice Condenser is
accomplished by chemically controlling the alkaline {ce to a pH range of
8,% to 9,5, This is accomplished by adding sodium tetraborate to the Grade
A feedwater in the solution of Na, B 0O 10H,0 with 2000 + 100 ppm of
Roron prior to ice basket loading? Buang the“accident, the melting ice
provides a medium for removal of iodine from the containment atmosphere anc

tixation in solution.
6.2-72 022285
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Table 3.11-3 Concerns

Table 3.11-3 is incomplete and portions of it remain unacceptable.
The following additional information is required for us to complete
our review.

8 On page 3.11-6 the listing of components for the Reactor
Protection System contains these omissions: (a) containment
pressure, (b) low head flow, (c) accumulator level, (d) steam
generator level, and (e) UHI accumulator level instrumentation.
Revise the table to include these parameters or justify their
omission.

2. On page 3.11-6 the total radiation dose of 2.1 x 107 Rads appears
to be that listed in Table 3.11-2 for the 40-year normal opera-
tion dose. “rovide the basis for this number and revise the
column headed "comments' for the Reactor Protection System entry
to show that this safety-related equipment will remain functional
in the accident environment for a period of at least one hour in
excess of the time assumed for its operation in the accident
analysis.

3. On page 3.11-6a for the Containment Spray System, the piping,
heat exchangers, valves, and pump and motor are all located in
Auxiliary Building cooled rooms but three different values
(115°, 150°, 104°) of temperature are given. Provide the basis
for these values. Also the spray header and nozzles are in the
upper compartment of the containment and have a design tempera-~
ture of 190°F. The Containment Air Return Fan is also located
in the same upper compartment but its rating is 250°F. Provide
the basis for these values.

4. On page 3.11-7 for each of the total radiation dose entries pro-
vide the bases on which this total dose was computed.

. On page 3.11-7 for the Containment Isolation System entries
further identify the containment location as either upper or
lower compartment. If the equipment item is used in both
compartments, confirm that the design conditions envelope the
most severe service conditions.

6. On page 3.11-7, for the airlocks and equipment hatch entries:
(a) Explain why a 700° peak design temperature is used for the
airlocks, but only a 220°F peak design temperature is used for
the equipment hatck. (b) Your inclusion of only the airlocks
and equipment hatch appears inadequate since our requirements
are that the containment retain its integrity for at least 30
days after the accident. Revise this entry to consider the
need for a higher radiation qualification dose that should
include the 30-day accident dose in addition to the accident
and "normal" 40-year doses.

90022284



- On pages 3.11-7, 8, and 9 for those entries where the symbol "c"

is used in the "peak design temperature' and "peak design humidity"
columns provide the values of these parameters that are used in the

equipment specifications.

8. On page 3.11-9 specify the value to which the humidity is regulated

for those entries where the symbol "d" appears.

9. On page 3.11-9a for the equipment in the Auxiliary Feedwater System

furnish the expected dose rate and total dose. For the instrumen~
tation and controls located inside the containment state whether
they are located in the upper or lower compartment. State also if
the specified total radiation dose contains the "normal" 40-year

dose as well as the postulated accident dose. For those instru-

ments used for post-accident monitoring the specified dose should
contain the post-accident period dose. Justify any exceptions to
these recommendations.

Resgonse

1,

Containment pressure and steam generator level instrumentation have
been added to Table 3.11-3. The other items are not safety related.

The governing dose is that to the containment pressure monitors which
must be operational for three months. These sensors are physically
located in the annulus rather than in the containment. The integrated
J-month dose was derived from an interpolation between the l-month and
l-year gamma dose. The similarity of this value to the 40-year inte-
grated dose from normal operating is fortuitous.

The peak design temperature listed for the containment spray system
piping and heat exchangers was incorrectly shown as 115°F. It should
be 190°F. This temperature is the maximum process fluid temperature,
which is greater than the ambient temperature. The peak design tem-
perature shown for the valves and pump and motor are the ambient
temperatures listed in the equipment specifications. Temperatures
listed in equipment specifications may be greater than the expected
ambient conditions and will not necessarily be the same for different
types of equipment. In some cases, conservatively high temperatures
may be listed in the specifications to ensure additional margin in
the design.

The peak design temperature listed for the containment spray header
and nozzles was incorrectly shown as 190°F. That temperature was
intended to represent the maximum process fluid temperature for this
part of the system, 115°F, which is less than the maximum upper com-
partment temperature of 170°F. In this case the components are
insensitive to the temperatures expected in the upper compartment.
They are constructed of type 304 stainless steel. Peak design tem-
perature for these components has been changed in Table 3.11-3 to
the expected upper compartment peak temperature of 170°F.

90022285
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type of service. [t is recognized that the peak temperature expected
in the upper compartment is significantly less than that temperature
to which the fans are qualified. The conservative design of thig
equipment should only enhance the safety margin provided in the
overall design,

The hydrogen recombiner total dose requirement is comnosed of 40 percent
of the free-field 30-day beta dose (~/.3 x 108 Rad) and the external
30-day gamma dose (~5.4 x 107 Rad) for a total of about 2.0 x 108 Rad.
The estimate of 40 percent of the free-field 30-day beta dose is based
on the dimensions of the hydrogen recombiner and the range of 2 MeV
betas,

Total radiation doses given for the componerits of the containment
isolation system should be 108 Rads. These doses are based on the
highest expected l-year gamma dose inside containment (7.2 x 107 Rad
in upper Compartment). TVA ig presently evaluating the beta dose to
sensitive parts of these components and expects to show that it will
be small. [t has been determined that the possible maximum dose,

field dose. Since the equipment is qualified to 108 Rads, operation
at 5 percent of rated Power for six months will not result in possibly

Table 3.11-3 has been modified to distinguish between upper and lower
compartment. Design conditions envelope the most severe service con-
ditions, as can be seen by comparing Tables 3.11-2 and 3.11-3.

. The peak design temperature and total radiation dose were taken from

the original equipment specifications, However, subsequent design
changes have resulted in a change of equipment. Table 3.11-3 has been
revised to reflect the specifications to which installed equipment was

As stated in our response to item 4, the dose should be 108 Rads. Beta
dose to the seals of airlocks and equipment hatch ig negligible since
the seals are protected by the massive hatch covers. The maximum free=-
field 30-day total] gamma dose of 1 x 107 Rads is well below the seal
qQualification of 10 Rads, even without considering the photon attenua-
tion in the hatch covers,

30-day accident gamma dose inside containment and the expected 40~
year dose because of normal operation. Table 3.11-3 has been changed

to specify upper or lower compartment .
90022286
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ENVIRONMENTAL DESIG?

TABLE 3.11-3

i CRITERIA FOR ESF SYSTEM EQUIPMENT

3

ESF Essential Flant
System Cemponents Location
Reactor Instr for Containment
Protection pressurizer lower
System pressure & compartment
level, high
head flow,
accumulator
pressure &
Sump level
Containment pressure Annulus
Instrumentation Auxiliary
for uv & yr building
O Instrumentation Auxiliary
o for low feed- building
=) water control
o
~NY A
By SSPS Aux. Inst. room
Qo
Foxboro Racks Aux. Inst. room
~
Panels Main Gontrol
room

Ice
Condenser

Ice bskt, ice

bskt support
Structure,

ice

Containment
ice condenser

compartment door

& door jambs

compartment

Revised by

Peak Peak Peak
Dsgn  Dsgn Dsgn Radiation Total
Press. Temp Humidity Intensity Radiation
(PS1A) (°F) (%) (Rads /Hr) (rads)
4.7 327 100 5x10° 2.5 4 107
4 7
ATM 180 100 5 x 10 1 x 10
ATM 104 95 * B
ATM 140 98 * *
ATM 120 95 * *
ATM 120 5 * *
AT™ 120 95 * ®
6 7
27.8 250 100 10 1.2 x 10

Amendment

Comments
b ot L L]

Pressurizer pressure
required for 0.5 hour,
Pressurizer level 0.5
hr, high head flow 5
min. accumulator pres-
sure 5 min, containment
sump 3 hrs, containment
Pressure 3 months.

Door rates are for seals
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ESF
System

ilvdrogen
Recormbiner

Containment
Isolation
System

68222006

EXVIRONMENTAL DESTGH CRITERIA FOR ESF SYSTEM EQUIPMENT

Essential
Qogynnents

Heater c¢lement

Sensors,
monitors

TABLE

Peak Peak
Dsgn Dsgn
Press. Temp
(S18) CF)

Plant
Location

Containment 75 300
upper

compartment

Priunary 26.7 327

containment

upper & lower compartments
Elec cables & Primary 26,7 327
penetrations containment

upper & lower compartments
Mech penetra- Primary 26.7 327
rions containment

upper & lower compartments
Isolation valve Primary 26.7 327
operators containment

upper & lower compartments
Fuel transfer Primary contain- 32.1 180
canal valves ment upper & lower

compartments & aux bldg
Airlocks Primacy 26.7 327

containuent

upper & lower compartments

Equipment Primary 26.7 327

hatch

tainment

cog
upper & lower compartments

3.11-3 (Continued)

Peak
Dsgn
Humidity

€3 R

100

100

100

100

100

100

100

190

Radiation
Intensity
(Rads/Hr)

5 x 106

5 % 106

* X

S x 10

* %k

G

Revised by Amendment

Toutal
Radiation
_(rads)

2 x 108

1.3 % 108
10

L

2 x 10

*k

1 x 10

1 x 108

Comments

Withstand water spray
with 2500 ppm boric
acid & sodium hydroxide
giving a pH of 10.5 for
3 months

Seals are the limiting

component



ESF
System

Emergency
Core Cool-
ing System

£

74
|
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TABLE 3.11-3 (Continued)

(

Revised by Amendment

EXVIROSHENTAL DESIGN CRITERTA FOR ESF SYL.EM EQUIPMENT

"Essential

CumEunL‘ﬁ £s

Accumulators

Containment
piping

Pump & motor
assy

Tanks, pipes, &
heat exchangers

Motor operated
valves

Other valves

Pumps & valves

Punps, valves,

& heat exchanger vidually cooled

Plant
i.o«;a_t_mg_

Containment
lowver
compartment

Aux bldg
Aux bldg

general spaces

Aux bldg

coorad rooms

Outside

Aux bldg indi-

room

Peak Peak Peak
Dsgn Dsgn Dsgn
Press. Temp Humidity
(PS1A) (CF) (%)

60

327 100
26.7
ATH 104 90
ATM 104 90
ATH 120 90
AT 150 90
ATH 108 100
ATM 104 90

Radiation
Intensity

Total

Radiation

(Rads /Hr) (rads)
* & *k
E 10’
* x
*x * %
Xk * %
* %
* x

comments

Required function in
water spray
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ESF
System

Component
Cooling

Water System

Emergency

Gas Treat-
ment System

Aux Bldg
Gas Trtmn
System

' .
Regvised by Amendment
TABLE 3.11-3 (Continued)
ENVIRONMENTAL DESIGN CRITERIA FOR ESF SYSTEM EQUIPMENT

Peak Peak Peak

Dsgn Dsgn Dsgn Radiation Total
Essential Plant Press. Temp Humidity Intensity Radiation
Components Location (PSIA) C°F) (D) (Rads/Hr) (rads)
Pump & motor Aux bldg ATM 104 u * *
assy valves general spaces
Heat exchangers, Aux bldg ATM 104 90 * *
surge tank, general spaces
and pipes
Air cleanup Aux bldg in- See next 5 items
units: dividually

cooled rooms
Fans & motors . ATM 104 90 A2 x 10° 3xap’
Filters & adsorbers ATM 170 70 1.3 x 10S 108
Elec Heaters ATM 170 100 E 108
Valves & dampers ATM 170 100 E 3 x 107
Instru & controls ATM 120 90 L s
Air cleanup Aux bldg in- See next 4 items
units: dividually
cooled rooms

Fans & motors ATM 104 %0 *k k&
Filters & absorbers ATM 250 70 1.3 x 10° 108
Dampers ATM 1u4 20 k& i
Instru & controls ATM 120 90 i i

Comments
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Revised by Amendment

TABLE 3.11-3 (Continued)

ENVIROIMENTAL DESIGH CRITERIA FOR ESF SYSTEM EQUIPMENT

Peak Peak Peak

Dsgn Dsgn Dsgn Radiation Total
ESF Essential Plant Press. Temp Humidity Intensity Radiation
System Component s Locaticn (PSTA) (°F) (%) (Rads/Hr) (rads) Comments
Auxiliary Valves Aux. Bldg. ATM 120 100 *
Feedwater
System
Motors, Aux. Rldg. ATH 120 100 *
Assoc. Pumps (Cen. Spaces)
Turbine, Assoc. Aux. Bldeg. ATH 120 100 *
Pump (Cen. Spaces)
Instr. and Aux. Bldg. ATM 120 100 ®
Contrels (Cen. Spaces)
\
S | T 26.7 327 100 E 1x10® 30 day accident dose
Generator Containuwent
Level Lower compartment

¢6¢22006
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Revised by Amendment

TABLE 1. 11-3 (Continued)

ENVIRONMENTAL DESICGN CRITFRIA FOR ESF SYSTEM FOUIPMENT

Qo=T1'¢

Peak Peak Peak
Lsgn Dspgn Dsgn Radiation Total
ESF Essential Plant Press, Temp Humidity Intensity Radiation

System Component s location (P51A) (°F) (%) (Rads/iir) (rads) Comment s
Aux Bldg Instrumentation Aux bldg ATH 120 90 k& xk
Isolation Airiocks, pene- general spaces (B)
Lquipment tration scals ATH 120 90 k& A%
Aux Bldg Fans, motors, Aux bldg ATH 104 90 * *
Ventila-  dvcts, dampers, shutdown
tion aitr-condition—- board room
System ing units
Control Fans, motors, Control bldg ATM 104 90 * &
Bldg ducts, dampers, mech equipment
Ventila- air-condition- room
rtion ing units
System
Control Filters & Control bldg ATM 250 70 x % * &

Bldg adsorbers mech equip -
Ventila- reom
tion

System

Notes:

¢62£2006

A. Temperature limit shown is for the first hour of the LOCA. After one hour, the design temperature

reduces to 220°F for the remainder of the accident.
B. Designed to withstard a 3 psi pressure differential acting from inside to outside.

C. FEquipmen: of this type is uneffected by the types ¢f environmental conditions calculated to be present in

tie area vhere the requirement is located.

D.  Humidity 1s sufficiently regulated as not to effect equipment operation.
E. Hot specified. Integrated dose is controlling.
x Equipment does not see doses high enough to impair operability.

“*  Fquipment not sensitive to dose.



