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Washington Public Power Supply System
A JOINT OPERATING AGENCY

P. O. BOX 955 3000 GCO. WASHING'CON WAY RICHLAND, WAIHINGtoH 99352 PHONC (509) 375 5000

Docket No.. 50-397 March 26, 1980
G02-80-81

Director, Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington D.C. 20555

Attention: Mr. L. Rubenstein, Chief
Branch No. 4
Division of Project Management

Subject: WPPSS NUCLEAR PROJECT NO. 2
RESPONSES TO ROUND ONE QUESTIONS
SET 7 - MECHANICAL ENGINEERING BRANCH MEB

Dear Mr. Rubenstein:

Attached please find sixty (60) copies of the responses to Round One,
Set Seven (Mechanical Engineering Branch). These responses are to
be incorporated formally into the FSAR in the next amendment.

The responses have been delayed due to efforts related to our work
on Three Mile Island Lessons Learned and the realization that your
review of our docket had been temporarily suspended due to similar
reasons.

Very truly yours,

DLR:CDT:ct
Attachment
cc: JJ Verderber, B&R, w/o attachment

RC Root, B8R, w/o attachment
RE Snaith, BKR, w/o attachment
J Ellwanger, B8R, w/attachment
A Lageraaen, BSR, w/attachment
JR Lewis, BPA, w/attachment
E Chang, GE, w/attachment
FA Maclean, GE, w/attachment
NS Reynolds, DI|L, w/attachment
ND Lewis, EFSEC, w/attachment

D. L. RENBERGER
Assistant Director-Technology

80041 70~~7



'TATE'OF'WASHINGTON) WPPSS NUCLEAR PROJECT NO. 2

) ss RESPONSES TO ROUND ONE,(UESTIONS .

COUNTY OF BENTON SET 7 — MECHANICAL ENGINEERING BRANCH (MEB)

D. L. RENBERGER, Being first duly sworn, deposes and says: .That he is the
Ass'istant Director, Technology, for the WASHINGTON PUBLIC POWER SUPPLY

SYSTEM, the applicant herein; that he is authorized to submit the fore-
going on behalf of said applicant;'that he has read the foregoing and
knows the contents thereof; and believes the same to be true to the
best of his knowledge.

DATED ~+ +4, 1980

D. L. RENBERGER

On this day personally appeared before me D. L. RENBERGER to me known to
be the individual who executed the foregoing. instrument and acknowledged
that he signed the same as his free act and deed for the uses and purposes
therein mentioned.

GIVEN under my hand and seal this QSZLday of , 1980
'

ary Public in and.for the State
of Washington
Residing at c-cc.d~
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Q. 010.011'
(3.5)

We require you to provide an evaluation, of the environmentaL
ef fects resulting from a postulated,failure of 'he mai~steam
Lines and the main feedwater lines. Your evaluation should
demonstrate conformance with our requirements that:

a. Those compartments and tunnels which house the
main steam Linesr the feedwater Linesr "including
the isolation valves for these Linesr're designed
to withstand the. environment'al effects (pressurer
temperature and humidity) and the potential fLood"
ing resulting f rom a postulated crack equivalent
to the f Low area of a single"ended pipe rupture
in these Lines.

b. The essential equipment" Located within these com-
partmentsr including the main steam Line isola-
tion valves and the feedwater valves and their
associated valve operatorsr are capable of opera"
ting in the environment resulting from the crack
postulated in Item (a) above.

c. If the forces'esulting from this postulated crack
'could cause the structuraL failure of these com-
partmentsr the consequent failure of these compart-
ments wiLL not jeopardize the safe shutdown of the
plant.

d. The remaining portion of the pipe in the tunnel
between the outboard safety valve and the Turbine
Building meet the guidelines of Branch Technical
Position APCSB 3-1i "Protection Against Postulated
Piping Failures in Fluid Systems Outside Contain-
ment"r with respect to the stress Levels in this
por'tion of the pipe and with respect to the Location
of 'the postulated break points.

We further require that you submit an analysi s of the sub-
compartment pressure buildup following a postulated pipe
breaks including the structuraL evaluation of the affected
subcompartmentsi to demonstrate that the design of the pipe
tunneL conforms with our positions as stated above. If you
cannot demonstrate conformance with our positions in this
matterr indicate any design changes which may be required to
comply with our positions ~ This evaluation should demonstrate
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that the methods used to 'c'alculate the pressure transient
in the subcompartments .outside of the primary containment
are the same as those used for. subcompartments inside the
containment for postulated pipe break.,Demonstrate .that
the margin against a structural failure resulting from the
pressure transients are the same as those in subcompartments
inside the primary c'ontainment. If you propose to use
methods of analysis for subcompartments outside of contain-
ment which are different from those used inside containmentr
demonstrate that the methods of ana lysis for subcompartments
outside containment assure adequate design margins. Identify
the computer codes and the assumptions regarding the mass
and energy release rates which you used in your analysis.
Provide sufficient design data so that we may perform
independent caLculations.

Response:

The compartments'nd tunnels which house the main steam
Lines and the reactor feedwater Linesi including the
isolation valves for these Lines between the primary
containment vessel and the turbine generator bui Ldingi
are the main steam tunnel in the reactor bui Lding and
the main steam tunnel extension in the. turbine generator
building. Overpressurization of the main steam tunneL
and tunnel extension due to a postulated pipe break is
prevented by venting the main steam tunnel and tunnel
extension to the turbine buildingi by way of the tunnel
extensions and to the atmospherer,.by,way .of the ventway
structure. The foLlowing sectionsr tables and figures
addressr either totally or in partr the main steam
tunnels ventway and tunnel extension:

~ a 3 ~ 6 1 18 ~ 3 1r 3 6 1 ~ 18 ~ 3 2~ 3 ~ 6 1 ~ 20'*
3 ~ 8 4 1 1 ~ 4r 3 8 4 1 ~ 3r 3 ~ 8.4 ~ 3 ~ 3fi 3 8 ~ 4 4 ~ 1

b. Tables 3.6-'11 through 3.6-17

c. - Figures 1.2-5r 1.2-6r 3.6-6g through
3.6-6k'.6-38r3.6-39r 3 6-40ar 3 6-40bi 3.6-44r

3 6 49' ' 123 through 3 6 146r 3 8-2r
3.8-30 through 3 '-33' '-38'

8-39'.8-54'nd

3.8-55.

An evaLuation of the environmental effects resulting from
a postuLated pipe break in the main steam Line or the
reactor feedwater Line demonstrates conformance with NRC

*Draft FSAR page chan'ges attached.
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r e qu i r e.m e n t s r a s d e s c r i b e d in t h e fo l L o w i n g p a r a g r a p h s a r b r
c and dr which paragraphs correspond to paragraphs of the
sar."e designa.ion in the question:
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With reoard to fl.ooding resulting from 2 postu-
Lated reactor feedwater Line crack occurring in
the tunneL extensions water will fl.ow directly
upon the mezzanine floor at elevation 471'-0" in
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the turbine buiLding by way of the opening in the
tunnel extension at elevation 501 '-0". Howevers
the water is eventually removed by the turbine
building drainage system. If the postulated
reactor feedwater Line crack occurs in the main
steam tunnel rather than in the tunneL extensioni
'the water w'ill flow through the openings created
by the displacement of the blow-out panels at
the north end of the main steam tunnel and at the
north end of the main steam tunneL east wall. The
blowout panels are designed to blow of f at a
differential pressure of 0.5 psir as noted in
3.6.1.20.3.2. If the blow-out panels were to
faiL to opens in the case of a smaller breaks
the blow-out panel.s wil l open under the water
pressure developed by the water accumulated on
the tunnel floors before the flood Level reaches
any safety-related equipment. The water wiLL
accumulate to a height of 15"inches before faiL-
ure of the blow-out panels and consequent release
of the headwater

occurs.'.

The forces resulting from the postulated crack
do not cause structuraL failure of the tunnels
tunneL extensions or the ventway.

d. The portion of the pipe, in the main steam tunneL
between the outboard safety valve and the turbine
building meets the guidelines of Branch Technical

...Pos.ition APCSB 3-.9~.."Protection Against Postulated
Piping Failures in Fluid Systems Outside Contain"
ment"r with respect. to the stress Levels in this
portion of the pipe and with respect to the Loca-
t i on'f the postulated pipe. break points.

The method used to calculate blowdown is discussed in
3.6.1.20.1.3.* The mechanism which terminates the blow-
down is discussed in the response to Question,030.03.

An analysi s of the subcompartment pressure bui Ldup in the
main steam tunnels ventway and tunnel extension following
a postulated main st'earn Line crack (equivalent to the
f Low area of a single-ended pipe rupture) in the main
steam tunneL or the tunnel extensions and verification
of the structuraL adequacy of the tunnels ventway and
tunnel extension are discussed in 3.6.1.20.3.* The sub"
compartment analysis following the postulate'd crack in
the reactor feedwater Line (equivalent to the f Low ar ea of
a single-ended pipe rupture) i s not di scussed becauser in

*Draft FSAR page changes attached.
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comparing the postulated crack analyses of both the reactor
feedwater and the main steam Linesi the postulated main
steam Line crack is the Limiting case as stated in
3.6.1.20.3.*
The methods used to calculate the pressure tr ansient
in the main steam tu'nnelr tunnel extension and ventway
are the same as those used for subcompartnent pressure
analyses inside the primary containment vessel for a
postulated pipe break. The structural design of the
tunnels tunnel extension and ventway has the same margin
against structural failure resulting from the pressure
transient as the structural design of the subcompartments
inside the primary containment vessel.

-.-. The computer-codes used .in the analysis are identified
in 3.6.1.20 and in 3.12.* The assumptions regarding the
mass and energy release rates used in the analysis are
identified in 3.6.1.20.*

*Draft FSAR page changes attached.
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COHPARI SON OF DES IGN AND PREDICTED ENVIRONMENTAL CONDITIONS

FOR ESSENTIAL'E UIPMENT IN MAIN STEAM TUNNEL
. I

Pago I of 3

E UIPMENT ENVIRONMENTAL CONDITIONS - IN HAIN STEAM TUNNEL

ESSENTI AL EgU IPHENT

IN HAIN STEA14 TUNNEL DESIGN

MAXIHUH PRED I CTED ~

FOLLOHI% POSTULATED

PIPE CRACK IN MAIN

STEAM TUNNEL(2)

NAME

DESIG"
NATION

LOCATI ON

IN TUNNE

TEhlPo

('F)
'PRESSURE

(PSI)
IIUM ID ITY

(g)
TEI IPe

(oF)
PRESSURE

(PSI)

8M
HUMIDITY REFERENCE

(S) DRA)IING REMARKS

Main Steam Body
Drain Shutoff
Valves

MS-V<7A
HS"V<78
MS-V&7C
HS-V<70

South
South "

South
South

340 to 2I2
340 to 212

340 to 212
340 to 212

45

45
45

45
I

100
'100

100

100

307
307
307
307

12

12

12

12

100

IOO

100

100

H695,H697
H695,H697
M695,M697

M695,14697

Hain Steam Drain HS-V-19
Block

South 340 ,-2 to +45 100 307 12 100 H695,H697

Hain Steam

I so I at Ion
Valves&utboard

HS-V"28A.

HS-V-288
HS-V-28C
MS-V-280

South
South
South
South

340
340
340
340

'-2 to f45
"2 to +45
»2 to f45
-2 to +45

100

100

100

100

307
307
307
307

12

12

12

12

100
'00

100

100

H695III697
H695,H697
H695,M697
M695,H697

Main Steam
Loakage
Control Valves

HSLC-Y-2A
HSLC-V-28
HSLC-V-2C

HSLC-V-20
HSLC-V-3A
I4SLC-Y-38

HSLC-V-3C

HSLC-Y-3D

South
South
South
South
South
South
South
South

340
340
340
340
340
340

340
340

-2 to +45
-2 to +45
-2 to +45
«2 to +45
-2 to +45
-2 to +45
-2 to +45
-2 to +45

100

100

100

100

100

., 100

100

100

307
307
307
307
307
307
307
307

12

12

12

12

12

12

12

12

100

100

100

100

100

100

100

100

H698
I 1698

H698

H698
H698

H698

H698
M698

Hain Steam

Leakage
Control Valves

t4SLC"YH
MSLC-V-5

HSLC-V-9
HSLC-V-10

North

North'orth

Worth

340
340
340
340

-2 to +45
i2 to +45
-2 to +45
-2 to t45

100

100

100

100

~ 305
305
305
305

12

12

12

12

100

100

100

100

H698

II698
H698
H698
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TABLE 010.1 1-1 (Continued) Pago 2 of 3

E UIPMENT ENVIRONMENTAL COHDITIONS - IN MAIN STEAM TUNNEL

ESSENTI AL EgU IPMEHT

IN MAIN STEAM TUNNEL(4) : DESIGN.

hIAXIMUMPREDICTED~

FOLLOWIIG POSTULATED

PIPE CRACK IN MAIN

STEAM TUNNEL(2)
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NATIONN
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IN TUNNE

TEMPo
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'PRESSURE

(PSI)
HUMIDITY

( )

TEMPo

('F)

BAR

PRESSURE HUMIDITY REFERENCE

(PSI) (S) DRAWING REMARKS

Reactor Feed

Mater Valves
RFII-V-32A(3
RFI«-V-32B(3

RFW-Y&5A
RFM"V<50

South
South
South
South

340 to 212

340 to 212

340 to 212
340 to 212

45

45
45
45

100

100 .

100

100

307

307
307
307

12

12

12

I2

100

100

100

100

M713

M713

M713

M713

General Eloctrlc E31- NO 29A

Temperature . E3I- HO 29B

Elomonts E31- HO 29C

E31- NO 29D

North
North
North
North

350
350
350
350

. I.axon. LA'(~Q. 305
305
305
305

12

12

12

12

100

100

100

,100

E697

E697

E697

E697

General Eloctrlc E31- NO 30A

Temperaturo E31- NO 300
Elements E31- NO 30C

E31- HO 30D

South
South
South
South

350
350
350
350

307
307
307,
307

12

12

12

12

100

100

100

100

E697

E697
E697

E697

Genoral Electric
Tomperaturo
Elements

Cables, Elec-
tr lca I, and

Instrumentat Ion
and Control

E31- HO 31A

E31- NO 3IB
E31- HO 31C

E31- HO 31D

Nono

Hone

None

Hono

South
South
South
South

Various
Various
Various
Various

350
350
350
350 .

340
320
200
194

-2 to +45 Soo
-2 to +45 Footnoto

0 to 25 5

0 ~ 5 to 2iO

307
307
307
307

307
307
307
307

12

12

12

'12
C

12

12

12

12

100

100

100

100

100

100

100

100

E697

E697

E697

E697

E683, E697

E683,E697
E683 ~ E697

E683 E697

0 to 3 hrs.(6)
4 to 9 hrs.(6)

10 to 33 hrs «6

Romalndor(6)
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TABLE 010.11-1 (Continued)

NOTES"'FOR TABLE

The main steam tunnel is in the reactor building. The
tunnel extension, Table Q. 010.11-2, is in ~turbine-
generator building. g hs-

The maximum predicted conditions correspond to a time
duration of 0 to 2 hours. From 2 hours to 6 hours,
the predicted temperature is 212'F and the predicted
pressure approaches atmospheric.

Valves RFN-V-32A and 32B are swing check valves.
c ~ 4 'ejr

operability~ is not impaired by the maximum predicted
pressure.

There is no tubing in the main steam tunnel and tunnel
extension for air lines operating instrumentation and
control equipment and components or for any other appli-
cations.

Electrical power cables and instrumentation and control
cables were given qualification tests for nuclear power
services, in accordance with IEEE Standard No. 323-1974.
The tests included steam environment exposure under
simulated normal operating conditions and LOCA con-

.ditions., Associated test documents are:

For power cables: The Okonite Company, Ramsey, New
Jersey, Engineering Report No. 266, dated July 17,
1975 submitted to Burns and Roe as Transmittal 62A-
00-0004, in accordance with Contract Specification
28 00- 62A

b. For power cables and instrumentation and control
cables': The Raychem Corp., /lenlo Park, California,
Report No. RABR-62B-75-028, dated November 12,
1975, submitted to Burns and Roe as Transmittal
62B-00-0094, in accordance with Contract
S pecif ication 2800-62B.

LOCA ratings
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TABLE 010,11-2 Pago I of 1

CAPARISON OF DESIGN ANO PREDICTEO ENVIRONMENTAL CONDITIONS
FOR ESSENTIAL E UIPHENT IN I(AIN STEAM TUNNEL EXTENSION

E IPHENT ENVIRONMENTAL CONDITIONS - IN IIAIN STEAH TUNNEL EXTENSION

ESSENTI AL EQJ IPMENT

IN HAIN STEAH TUNNEL DESIGN

IVLXIHUHPREDICTED (»
FOLLOWIIG POSTULATED

PIPE CRACK IN MAIN

STEAM TUNNEL EXTENSION

NAME

DESIG-

NATION

LOCATION

IN 'IUN-

NEL EX-

TENSION

TBIPo
('F)

PRESSURE

(PS I )

HUMIDITY

( )

TEMP+

('F)

B(,R

PRESSURE HUMIDITY REFERENCE

(PSI) (S) DRAWING REMARKS

Gonoral Electric
Rad Iat lon
Dotectors

D17-N003A

017-N0030

D17-N003C

North

North

North

L PIER ( AYe((
313

313

313

8 100 E 607

100 E 607

100 E607

017-N0030 North 313 100 E607

Cablos, Elec-
trical and

Instrumentatlon
and Control

Data samo as In Table Q 010.11-1 and associated footnotes 4 and 5 E590>607

(I) Tho main steam tunnol extension ls In tho turbine-gonorator bulldlng. Tho main steam tunnel,
Table Q. 010.11-1, Is ln tho reactor bulldlng.

(2) Tho maximum prodlcted condltlons correspond to a time duration of 0 to 2 hours. From 2 hours
to 6 hours, tho predlctod tomporature Is 212'F and.tho predicted prossuro approachos atnesphorlc+ =

(3) Thoro Is no tubing In tho main steam tunnol and tunnol oxtonslon for air llnos oporatlng In-
strumontatlon and control equipment and components or'for any other appllcatloni
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I

3. 6. l. 18. 3. 6 Postulated Ruptures of the Auxiliary Steam,
Heating Steam, Auxiliary Condensate and Heating
Steam Condensate Piping

I

The consequences of a rupture in any of the above, including
the dynamic effects of pipe whip and the'esulting environmen-
tal conditions, are investigated as described in 3. 6.1.11. In
no instance does a postulated rupture of these systems
preclude reactor shutdown to a cold condition.

These systems provide no emergency function which would be
required to mitigate the consequences of a postulated pipingfailure. Therefore, normal reactor shutdown as well as the
emergency methods described. would not be simultaneously
impaired.

,3. 6.1.18, 3.7 Postulated Rupture of the Reactor Water Cleanup
System Piping

The consequences of a reactor water cleanup system piping rup-
ture are investigated as discussed in 3. 6.1.11. In no cir-
cumstance, does the postulated failure of reactor water
cleanup system piping preclude the availability of all shut-
down modes. Since the reactor water cleanup system does notfulfillany safety function, nonoperability has no impact on
the safe shutdown of the reactor.

,3. 6. 1. 19 Seismic and Quality Classifications of Piping Used
in the Synamic Analysis

Table 3. 6-7 gives the seismic and quality classifications of
'all piping'"listed in Table"3.'6-6.'" Refer to 3.2" for descrip-
tions of the various seismic and quality classifications.
3. 6. 1. 20'ethod Used to Predict Blowdown Rates and Sub-

compartment Pressure Transient After a Po'stulated
Pipe Break

3. 6. l. 20. 1 Blowdown Analysis for a Postulated Pipe Break
Outside the Primary Containment

The analytical approach used to determine the blowdown mass
and energy rates from'a postulated pipe break outside the pri-
'mary containment are described in 3. 6.1.20.1.1 through
3. 6. 1. 20. 1. 3.

3. 6-22
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3. 6. 1. 20. l. 1 Method;.of Analysis for, a Postulated Pipe Break
in Larger Pipes

\

For larger pipes, the'lowdown mass and energy release are
predicted by using the computer programs RELAP3 (reference
3. 6-9) or RELAP4/MODS (reference 3. 6-21) . ~ In the computer
model, the'iping system is nodalized into a number of volumes
connected by flow junctions. A multiplier of 1.0 is used with
the choked flow correlation. Except in special cases, all
breaks are assumed to be the double-ended circumferential type
which. open instantaneously. Initial conditions and other
assumptions necessary 'or the analysis are such that the
result is on the conservative side.

3. 6. 1. 20. l. 2 Method of Analysis for a Postulated Pipe Break
in Smaller Pipes

Foi smaller pipes, a constant blowdown profile with an appli-
cable choked flow correlation is used. The initial conditions
are chosen to maximize the blowdown mass and energy release
rates.

3. 6. 1. 20. 1. 3 Blowdown Mass and Energy Release Rates for a
Postulated Pipe Break in the Main Steam Line
and the Reactor Feedwater Line in 'the Hain
Steam Tunnel

Refer to 3. 6.1. 20. 3. 2 for a description, of the arrangement
and features of the main steam tunnel. For subcompartment
analysis'n the" main steam tunnel, the postulated break in the
main~ steam line and in the feedwater line is assumed to be a
crack- with .the flow area equivalent to the flow area of a
single-ended pipe. The blowdown mass and energy release rates
are computed by the RELAP3 Program.

Figures 3. 6-123 and 3. 6-124 show the mass and energy release
rates after a postulated crack in the main steam line in the
main steam tunnel. Figures '3. 6-125 and 3. 6-126 show the .mass
and "energy release rates after a postulated crack in the reac-
tor feedwater line in the main steam tunnel.

3. 6.1.20.'2 Subcompartment Analysis for Postulated Pipe Break
Outside the Primary Containment Excluding the
Main Steam Tunnel, Ventway and Tunnel Extension

3. 6. l. 20. 2. 1 Method of Analysis

The pressure transient in the reactor building af ter a pos u-
lated pipe break is analyzed with the computer programs LAP3
(reference 3. 6-9) or RELAP4/MOD5 (reference 3. 6-21). In the
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computer model, subcompartments are represented by nodes, and
flow paths between two nodes are represented by flo'w junc-
tions. Volumes, vent areas, flow resistances, initial
atmospheric conditions, as well .as the blowdown mass and
energy release rates from the pipe breaks, are input to the
computer program. Since the absolute pressure within the sub-
compaptments af ter a pipe break outside the primary contain-
ment'~ low in all c'ases, no significant pressure gradient
exists within a subcompartment itself. Therefore, a subcom-

'artment is not nodalized in the analysis and sensitivity
study is not performed.

4

3. 6, l. 20. 2. 2 Initial Atmospheric Conditions

The initial atmospheric conditions within the subcompartments
used for the analysis are:

~ II

a. Pressure = 14.7 psia

b. Temperature = 110'F

c. Relative Humidity = 0. 0%

These conditions are .simulated in the computer analysis as a
homogeneous saturated steam - water mixture at 14.7 psia with
an average density equivalent to the density of air at the
above conditions.

3. 6. l. 20. 2. 3 Vent Flow

The vent flow, between the subcompartments is assumed to be a
homogeneous steam — water mixture with 100% water entrainment.
For choked flow, a multiplier. of 0. 6 is used for Hoody two-
phase flow correlations. For unchoked flow, the flow
resistance consists of an entrance loss, an exit loss, and
frictional losses. For conservatism, an entrance loss of 0. 5
and an exit loss of 1.,0 are assumed for most of the vents.

3. 6.1.20. 2.4 Results of Subcompartment Analyses

Subcompartment analyses are performed for all subcompartments-
containing high energy piping. The results are summarized .in
Table 3. 6-12.

3. 6. l. 20. 2. 5 Verificaton of Structural Adequacy

Verification of structural adequacy of compartments, or of
structural elements thereof, subjected to pressure generated
by a postulated pipe break and to the local effects in the
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structure generated by the postulated pipe break, namely, a

broken pipe reaction, jet impingement and pipe whipping
impact, is furnished in 3. 6.1. 6 through 3. 6.1.10.

3. 6. 1. 20. 3 Subcompartment Analysis for a Postulated Pipe
Break in the Hain Steam Tunnel

Refer to 3. 6. l. 20. 3. 2 for a description of the arrangement and
features of the main- steam tunnel. Subcompartment analysis in
the main steam tunnel, ventway and tunnel extension is per-
formed for a postulated crack in 'the main steam line '(refer to
3. 6.1. 20. 1. 3). Comparison of mass and energy release, rates
for the postulated crack in the main steam line to that of a
postulated crack in the reactor 'feedwater line (Figures 3. 6-
-123 through 3. 6-126) shows that the. main steam line crack is
the limiting case. Other lines inside the main steam tunnel,
or its extension are of smaller sizes and a break in those
1i*nes is less, severe.

3. 6.1.20.3.1 General Approaches

The pressure and temperature transients in the main steam tun-
nel, ventway and tunnel extension after a postulated crack in
the main steam line are computed by the RELAP4/HODS program
(reference 3. 6-21). The general approaches discussed in
3. 6. 1. 20. 2. 1 through 3. 6. 1. 20. 2. 3 also apply to this case.

3. 6.1.20.3.2 Description of the Hain Steam Tunnel, Ventway
and Tunnel Extension

Descriptive information of the main steam tunnel, ventway and
.tunnel=-extension is- provided. in -3.-8. 4. 1. 1. 4. Figures 3. 6-127
and 3. 6-128 show a sectional plan view and a sectional eleva-
tion view, respectively, of the main steam tunnel, ventway and
tunnel extension.

Xn plan, the main steam tunnel is located at 0'zimuth of the
north side of the reactor building; in elevation, it extends
from elevation 501'-.0" to elevation 522'-0". At the interface

~of the reactor building and the turbine generator building,
the main steam tunnel continues for a short distance into the
turbine generator building; the portion in the turbine genera-
tor building is referred to as the tunnel extension.

f lf

a

main steam tunnel and extends horizontally from the main steam
tunnel in the easterly direction; and continues upward to the
underside of the corridor floor above at elevation 548 '-0",
where a blow-out panel in the north wall of the ventway provi-
des a ventilating path to the atmosphere.
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Four blow-out panels are used, as shown in Figures 3. 6-127 and
3. 6-128:

ao Panel A; vertical, part of secondary containment,
located between the north end of the main steam
tunnel (in the reactor building) and the tunnel
extension (in the turbine generator building),
bolted in place> of sheet steel.

b. Panel B, vertical, part of secondary containment,
located in the east wall of the main steam tun-
nel, bolted in place, of sheet steel.

c. Panel C, horizontal, part of secondary contain-
ment, located at the top of the main steam tun-
nel, the nor th edge of panel is hinged, other
edges are free and not bolted in place, of sheet
steel.

d. Panel D, vertical, not part of secondary contain-
ment, located in the north exterior wall of the
ventway, bolted in place, of insulated metal
s iding o

The fasteners of .the blow-out panels which are bolted in place
(namely, panels A, B and D) are designed to fail in single
shear, and all blow-off panels (namely, panels A, B, C and D)
are designed to blow-off and permit venting when the pressure
generated in the main steam tunnel, ventway and tunnel exten-
sion by a postulated pipe break within the main steam tunnel
or tunnel extension exceeds 1/2 psi.

~ 4 ~

3. 6. 1. 20. 3. 3 Analysis for a Postulated Pipe Break in the
Main Steam Tunnel

Section 3. 6.1.20.3.4 discusses the analysis for a postulated
pipe break in the tunnel extension.

Figure 3. 6-129 shows the nodalization scheme for a postulated
pipe break in the main steam tunnel. For conservatism
blow-out panels A and B are assumed to remain in place during
the pressure transient. Therefore, the tunnel extension and
the turbine generator building are not modeled in this case.
Nodes 1 and 2 represent the main steam tunnel. Nodes 3, 4, 5
.and 6 represent the ventway. Tables 3. 6-13 and 3. 6-14 provide
the volume and flow junction data, respectively.

The hinged panel C is modeled as an inertia valve in the
RELAP4/MOD5 analysis (refer to reference 3. 6-21). The dif-
ferential equation of motion for the valve gate is:
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I 8 (t) = A.P (t) — K 8 (t) (Eq. 3. 6. 1. 20. 3. 3-1)

wheie:

8 = opening angle (radians)

t = time (sec. )

e=d8
dt

8 = d28
dt2

I = moment of inertia (lbs.mass - ft )2

A = area X moment arm (ft. 3)

P = differential pressure (lbs/ft )

K = damping constant lbs mass ft2

sec.

Let N = angular ver.ocity in radians/sec. and substituting
Q = 8 and u = 8 in Eq. 3. 6.1.20.3.3-1.

J

Iu+ Kco= AP

It has the solution:

8=8 +g t+ AP I
0 0 K o K

(Eq.

Where 8o and uo are values for 8 and Q

-Kt
I1- e

3. 6. l. 20. 3. 3-2)

at t = O.

,For panel D,

Ms (t) +

where:

the differential equation

AP (t) (Eq.

of motion is:
3. 6. 1. 20. 3. 3-3)

M = mass of panel bs mass 2

ft
s = displacement (ft.)
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v = veloc.ity (ft/sec)
's = linear acceleration (ft/sec2)

A = area of panel (ft2)

P = average pressure (lbs/ft2) "

t = time. (sec)

The frictional force is neglected. The solution of the above
equation .is:

s = so + (vo + F t) t
2m

(Eq. 3. 6. l. 20. 3. 3-4)

where so and yo are values for s and v at t = O.

The displacement, s, of the panel and the opening area as func-
tions of time are determined by iterative procedures.

Pertinent properties of blow-out panels C and D are furnished
in Table 3. 6-15.

Figures 3. 6-130'nd 3. 6-131 are plots of the pressure tran-
sients and Figures 3. 6-132 and 3. 6-133 are plots of the tem-
perature transients for a postulated pipe break in Node l.
Figures 3. 6-134 and 3. 6-135 are plots of the pressure tran-
sients and Figures 3. 6-136 and 3. 6-137 are plots of the tem-
perature transients for a postulated pipe break in Node 2.

Blow-out panels C and D are assumed to blow off at the dif-
ferential pressure noted in 3. 6. 1.,20. 3. 2.

3. 6.20.3.4 Analysis for a Postulated Pipe Break in the
Tunnel Extension

Figure 3. 6-138 shows the nodalization 'scheme for a postulated
pipe break in the tunnel extension. Nodes 1 and 2 represent
the tunnel extension. The vertical pipe restraint (see
Figures 3. 6-6g, 3. 6-6h, 3. 6-6j and 3. 6-6k) divides Node 1 and
2. Nodes 3, 4,and 5, represent th'e following portions of the
turbine generator building:

a. Node 3 represents the portion between the mez-
zanine floor at elevation 471'-0" and the
operating floor at elevation 501'-0".
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b. Node 4 represents the portion between the ground
floor at elevation 441'-0" and the mezzaine
floor at elevation 471'-0"

c. Node 5 represents She portion between the
operating floor elevation 501'" and the roof of
the turbine generator building

For conservatism, pane3jA (in Figures 3. 6-127 and 3. 6-128) is
assumed to remain in p3,'ace during the pressure transient, and
only 10% of the insulate metal siding comprising the exterior
walls above the operating floor (see Figure 1.2-8) of the tur-
bine generator building is assumed to blow off the structural
steel frame at a differential pressure of 1/2 psi. Tables
3. 6-16 and 3. 6-17 provide the volume and flow junction data,
respectively.

'igures 3. 6-139 and 3. 6-140 are plots of the pressure tran-
sients and Figures 3. 6-141 and 3. 6-142 are plots of the tem-
perature transients for a postulated pipe break in Node 1.

Figures 3. 6-143 and 3. 6-144 are plots of the pressure tran-
sients and Figures 3.6-14'5 and 3. 6-146 are plots of the
pressure transients for a postulated pipe break in Node 2.

3. 6. 1. 20. 3. 5 Verification of Structural Adequacy

Verification of structural adequacy of the main steam tunnel
ventway and tunnel extension, or of structural elements
thereof, subject to load combinations 'involving pressure
generated by a postulated pipe break and local effects in the
structure generated by the'ostulated pipe break, namely,
broken pipe reaction, jet impingement and pipe whip impact, is
furnished in 3. 6.1. 6 through 3. 6.1.10.

3. 6. l. 21 Description of Methods of Analyses to Ensure That
Primary or, Secondary Containment Integrity Is Not
Compromised by a Postulated Passive Component
Failure

The previous twenty sections present the results of analyses
that indicate that postulated piping failures do not adver-
sely affect safe reactor operation. Implicit in these analy-
ses is the necessity of conforming to relevant standards with

'regard to offsite radiological consequences.
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TABLE 3o6-12

SUMMARY OF SUBCOIIPARTIIENT PRESSURE ANALYSIS(a) Page I of 2

Cpm artment Where Break Occurs Pl In S stem Differential Prossuro

Eleva-
tion
(tt.)
422

Room
Number ~Donor( t(on

Rl I/R106 HPCS Pump Room

I

Line
~oosl nnt(on

4» AS (11)-2

ax mum
Di f fer-
entlal
~(st)

0.09
Oo09
Oo09

Differential
Botwoon tho

Rooms

Rl I, R106/R206
Al I, R106/A12, R114
Rli, R106/AIO, R105

I me
of tho

Peak
(sec)

I 6
I 6 ~

lo6

Oos Ign
Pressure
~(s()

Oo 15
Oo15
Oo 15

422

422

R14/RI13 RIIR Pump Rooms 4» ACIC(13)M

R15/R112 RC IC Pump Room 4» RC IC(13)-14

0.33
0.33
Oo33

0. 51
Oo51
0. 51

R14, R113/A206
R14, R113/A12,. R114
RI4, R113/R15, R112

R15, R112/R206
RI5t Rl 12/RI4p Rl 13
RI5t Rl 12/R6t R'I 16

Oo33
Oo33
0.33

0. 53
0,53
Oo53

Oo 50
- Oo50

Oo50

Oo76
Oo76
Oo76

"
471 R206 El ~ 471'pen '» AS (ll)-2

Floor Aroa
0.05

0.05
Oo05

R206/R103t RI05t R106
R305$ IQOSp R310p A306p
R315
R206/R114, R113, R112
R206/R116, R115

Oo35

0.35
0.35

OoOS

Oo08
Oo08

501 A308

501 R308

522 A404

TIP Room

TIP Room

El'22~ Opon
Floor Area

4» RCIC(13)H

6('HCU(2)M

8» CRO(12) 3

0 32

Oo48

0.03

R308/R305t R206t R3 I 3

R308/R305, R206, A313

R404/R305, R504p R508

Oo03

Oo35

0 04

Oo 50

Oo60

Oo05

(a) Table appl los to reactor bull Ing socondary containment,
exclusive of tho maIn steam tunnol ~ tunnol ventway and
tunnol oxtonslon.





TABLE 3.6-12 (Continued)

Pago 2 of 2

Com artment Where Break Occurs PI In S stem Differential Prossuro

Elova-
t lon
(It.)

Room
Dnmbor ~Donor( t(on

Llno
~Dos( nation

ax mum
Ol f for-
entlal
~(s()

I}I f feront 1al
Between tho

Rooms

of tho
Peak
(sec)

Dos lgn
Prossuro
~(sl)

522 R409 RWCU Pump Room 6" RHCU(l)H 11%0
6 3
5,6

11 ~ 0

R409/R404, R504
R409/A405
R405/R404
R406, R407/A404, R305

0%7
0%5
0%0
0%7

16% 5
9%5
8%4

16% 5

522 R406/R407" RWCU Pump Room 4" AlCU(2)H 15%0
I I'0
4%2
I 7

2%4

R406/R404,
R406/R407,
R409/A504,
R405/R305,
R409/R405

A305
R409
R404
R404, R504

13
* I I

I ~ 8
1%5

I ~ 7

22%5
16% 5
6,3
2%6
3.6

522 R400

540 R509

R510

Valve Room

Valve Room

Va I vo Room

6" RHCU(2)-4

6" RWCU(2)H

6)t AWCU(\)-4

1%0 R408/R404
1%0 . = R408/R305
1,0 R408/R509

2 I R509/R500, R400
2 I R509/R607

I ~ 8 R510/R504, R508
I 0 A510/R404, R604

0%2
0%2
0%2

0%44
0%44

I ~ I
I ~ I

I ~ 5
I ~ 5
1.5

3%2
3.2

2% 7
2% 7

540 R511/A511A Valve Room 6" AWCU(l)H 4,4
4 4

R511/R404, R504
R5 I I/A604

0%75
0% 75

6,6
6.6

572 R604 El. 572'pen
Floor Area

4" I5 (I)-2 0.045 R604/R504
0,045 R604/R704

0%35
0.35

0%05
0%05

rea cou occur n o or room; reak assumed In A406
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TABLE 3. 6-13 Page 1 of 1

SUBCOMPARTMENT ANALYSIS

NODAL VOLUME DATA FORlA POSTULATED PIPE BREAK IN TltE MAIN STEAM TUNNEL(

NODE
NUMBER DESCRIPTION

MAIN STEAM TUNNEL, SOUTH

MAIN STEAM TUNNEL, NORTH

VENTWAYg EL ~ 501 0 TO EL@

VENTHAY, EL. 519'-0"'TO EL

519'-0"

532'-0" WEST

VOLUME
(CU.FT.)

7427

4345

3629

3672

EI EVATION
(FT. )

501

501*

501

519 "

VENTWAY, EL. 519'-0" TO EL. 532'-0"~ EAST

VENTWAY, EL. 532'-0" ~ TO EL. 548'-0"

2340

7855

519

532

(a) For nodal ization scheme, see Figure 3. 6-129.
2
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TABLE 3 ~ 6- 14

SUBCOMPARTMENT ANALYSIS

Page 1 of 1

FLOW JUNCTION DATA FOR A POSTULATED PIPE BREAK IN TILE H IN STEAM TUNNEL(

FROM TO

NODE NODE

2

2

JUNCTION
'LOWAREA

(SQ. FT. )

I

JUNCTION
ELEVATION

(FT. )

438. 7 509

SEE FOOTNOTE (c)

JUNCTION
INERTIA
(FT. 1 )

0. 02656

FORM LOSS
FORWARD

FLOW

1. 06

COEFFICIENT(b) FRICTIONAL
REVERSE LOSS

FLOW COEFFICIENT(

O,l

218. 4

170. 0

84. 6

310. 4

170. 0

519

519

~ 525

532

532

0. 06044

0. 08014

0. 378

0. 368

0. 0486

2. 66

0. 163

0. 6

0. 6

0. 145

2. 69

0. 116

0. 6

0. 6

0. 206

0.1

0.1

0.1

'0. 1

0.1

For nodalization scheme, see Figure 3. 6-129.

These data are dimensionless.

(c) No data furnished since Panel B between Nodes 2 and 3
is assumed closed during postulated pipe break.





TABLE 3. 6-15 Page 1 of 1

2 ~

MAIN STEAM TUNNEL SUBCOMPARTHENT ANALYSIS
INFORMATION FOR BLOW-OUT PANELS C AND D

I
I

lh

1

PANEL C (HORIZONTAL, flINGED, NON-BOLTED, SllEET STEEL BLOW-OUT PANEL)
4

TOTAL WEIGHT: 2060 LBS.

AREA: 230 ~ 6 FT. 2.

MOMENT ARH: 3 ~ 375 FT.

MOMENT OF INERTIA: 31, 286 LBS. MASS
— FT.

DAMPING CONSTANT: NEGLECTED

PANEL D (VERTICAL'OLTED'NSULATEDMETAL BLOW-OUT PANEL)

TOTAL HEIGHT: 16; 000 LBS ~

AREA: 1060. 8 FT.

Reference: Figures 3. 6-127 and 3. 6-128
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TABLE 3. 6-16 Page 1 of 1

SUBCOMPARTMENT ANAfYSIS
I

NODAL VOLUME DATA FOR A POSTULATED PIPE BREAK IN THE MAIN STEAM TUNNEL EXTENSION

NODE
NUMBER DESCRIPTION .-

1 MAIN STEAM TUNNEL EXTENSION, SOUTH

MAIN STEAM TUNNEL EXTENSION, NORTH

TURBINE GENERATOR BUILDING, Ef. 471'-0" FLOOR

TURBINE GENERATOR BUILDING, Ef. 441'-0" FLOOR

TURB INE GENERATOR BUILDINGg EL ~ 501 0 FLOOR

.VOLUME
~(CU. FT.

2320

2799

728610

658938

127059 0

ELEVATION
(FT. )

501

501

471

441

501

NOTE: For nodalization scheme," see Figure 3. 6-138
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TABLE 3. 6-17 Page 1 oC 1

SUB COMPARTMENT ANALYSIS

FLOW JUNCTXON DATA FOR A POSTULATED PIPE BREAK IN TIIE MAIN STEAM TUNNEL EXTENSION(a)

FROM

NODE

TO

NODE

JUNCTION
FLOW AREA

(SQ. FT. )

JUNCTION
ELEVATION

(FT. )

JUNCTION
INERTIA
(FT.-1 )

FORM LOSS COEFFICIENT( ) FRICTIONAL
FORWARD REVERSE LOSS

FLOW FLOW COEFFICIENT(b)

3 ~

379. 0

73. 6

114. 6

230. 0

507. 0

509

501

50l-
471

501

0. 01395

0. 1722

0;1434

0. 1091

0. 01176

0. 6

l. 29

l. 16

l. 28

l. 54

0. 56

1. 07

0. 99

1. 49

1. 55

0. 1

0;1

0 ~ 1

0. 1

.0.1

(a) For nodalization scheme, see Figure 3. 6--129.

(b) These data are dimensionless.,
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The biological shield wall is a reinforced concrete structure
varying in thickness from five feet to six feet.

Main Steam Tunnel, Ventway and Tunnel Extension
\

Refer to Figures 1.2-5, 1.2-6, 3.8-2, 3.8-30 through 3.8-33,
3. 8-38, 3. 8-39, 3. 8-54 and 3. 8-55.

3. 8. 4. l. l. 4

The main function of the biological shield wall is to serve as
a radiation shield around the primary containment vessel. it
also functions as a 'major mechanical barrier for the protec-
tion of the containment and reactor system against missiles
that may be generated external to the primary containment. In
addition to the above functions, "the biological shield sup-
ports the various reactor building floor elevations that frame
into it; and, as part of the reactor building structure, it
resists the earthquake - induced forces and the pipe rupture-
induced forces acting on the reactor vessel and sacrificial
shield wall and transferreD to it through the stabilizer truss
system discussed in 3.8.2.

Refer to 3. 6.1.20 for the methods used to predict blowdown
mass and energy release rates and pressure transient in the
main steam tunnel in the reactor building, the main steam tun-
nel extension in the turbine-generator building and the vent-
way to the atmosphere attached external to the north exter'ior
wall of the reactor building.

The reinforced concrete main steam tunnel and tunnel extension
enclose the four main steam-to-turbine pipelines, the two
feedwater-to-reactor vessel pipelines and a portion of the

4 e.. In-the-reactor-
building, the pipelines are thus enclosed in the main steam
tunnel from the primary containment vessel to the north
exterior wall of the reactor building. At„the reactor
building north exterior wall the main steam tunnel interfaces
the turbine generator building and the pipelines continue into
the turbine generator building through the main steam tunnel
extension. The main steam lines in the turbine generator
building are referred to in 3.8.4.1.3.

A separation gap is provided between the north end of main
steam tunnel, which is part of the north exterior wall of the
reactor building secondary containment, and the turbine
generator building to permit differential movements.

Access to the main steam tunnel is provided from inside the
reactor building secondary containment in the main steam tun-
nel west wall at floor elevation 501'-0". Removable rein-
forced concrete shield plugs are provided in the main steam

3. 8-103
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tunnel roof at floor elevation 522'-0" for maintenance. The
removable plugs are adequately anchored to the main ste'am,tun-
nel walls and provide the same structural integrity as the
main steam tunnel itself.

4

Overpressurization of the main steam tunnel and tunnel exten-
sion is prevented by venting the main steam tunnel and tunnel
extension to the atmosphere (by way of the ventway) and,to the
turbine generator building as described in 3. 6.1.20. Blow-out
panels are placed at the north end and at the east side of the
main steam tunnel. The panel at the north end of the main
steam tunn'el inter faces the tunnel extension in the turbine-
generator building. The panel at the east side of the main
s team tunnel inter faces the ventway; and the ventway inter-
faces the atmosphere by way of a blow-out panel which dis-
places. away from the exterior wall of th'e ventway (above the

'main steam tunnel) out to the exterior- of -(he ventway. The " ~

blow-out panels are designed to blow off and permit venting
when the pressure generated in the main steam tunnel, ventway
and tunnel'xtension by a postulated pipe break within the
main steam tunnel or tunnel'xtension exceeds the value spe- '

ifi ed in 3. 6. 1. 20.

3. 8-103a



I



NNP-2

Venting 'of the main steam tunnel, ventway and tunnel extension
is ensured by. controlled release type fasteners used in the
fastening of the blow-out panels. The release of the panel.
into the turbine generator building does not affect the
ability to shut down the reactor, integrity of the primary
containment vessel and other Seismic Category I or safety
related structures and the capability of the essential heat
removal systems to perform their intended design functions. A
structural steel framed structure is erected inside the tunnel

i extension. It is designed to support the pipes during normal
operation and seismic disturbances and to provide backup sup-
port for pipe whip restraint in the event of a postulated pipe
break. (See Figures 3. 6-6g through 3. 6-6k).

The main steam tunnel is designed as a rigid reinforced
concrete structure supported on one end by the biological
shield wall and on the other end by the -north exterior wall of
reactor building. The main steam tunnel and tunnel extension
are designed to withstand the effects induced by a postulated
pipe break inside the main steam or tunnel extension, such as
jet forces, whipping pipes and missiles. The main steam tun-
nel also protects the piping within it from the effects
induced by a pipe rupture, missile or other disturbance
occuring outside the main steam tunnel in secondary contain-
ment. Refer to discussion in 3. 6.1 on protection against pipe
breaks outside primary containment.

!

a

The main steam tunnel. and tunnel extension concrete also pro-
vide the shielding protection required in secondary contain-
ment against the sources of radiation from the piping within
the main steam tunnel and. tunnel, extension.

3.8.4.1.1. 5 Operating Floor, Steel Superstructure and
Overhead Bridge Crane

The operating floor is the uppermost level in the'eactor
building and is the floor from which the reactor vessel is
refueled. Refer to Figures 1. 2-6 and 3. 8-36. The floor slab
varies in thickness from 1'-6" to 3'-0". It is supported
monolithically by the walls of the refueling pools along its
interior perimeter and monolithically by the exterior walls of
the reactor building; along its exterior perimeter.

I

The structural steel superstructure enclosing the floor provi-
des unobstructed access to the floor for the. overhead bridge
crane. The superstructure consists of a conventionally braced
framed system with trusses spanning 130'-0" in the north-south
direction, which is the full width of the superstructure.

3. 8-104
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f. Abnormal Loads

Abnormal loads are loads generated by the design .
basis accident under consideration.

Pa = Haximum differential pressure equivalent
static, load within or across a compart-
ment generated by the postulated pipe
break, and including an appropriate
margin to account for uncertainty in the
calculations. A small break case is also
investigated.

Pa loads are due to a high-energy pipe
break outside containment and are
discussed in 3. 6.1; this includes pipe
break in the main steam tunnel, ventway
and tunnel extension discussed in
3. 6. l. 20.

P Negative internal pressure or positive
internal pressure (noted below) relative
to the outside atmosphere and acting
only within the reactor building sec-
ondary containment in conjunction with
other loading including the design basis
tornado or the safe shutdown earthquake
{SSE).

{1) Positive internal pressure
{+) -0; 25 psig-

Ta

{ 2) Negative internal pressure
(-) 0. 012 psig

Effects of thermal env'ironment on the
structure generated by a postulated pipe
break. This includes To for all other
areas not affected by the pipe break.
{See 3. 6.1).

Ra .Effects of thermal environment on the
pipe reactions on the structure and
equipment reactions on the structure
generated by a postulated pipe break.
This includes Ro for all other areas not
affected by the pipe break. {See 3. 6.1).

3. 8-126
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a ~ Exterio'r and -interior walls: 39'-0" .pressure
head'internallyconfined by the walls

b. Floor slab:
on the slab

22'-0" pressure head acting upward

For lateral soil pressures on exterior surfaces of the
subgrade walls, see 3.7.2.

The seismic shear forces on the exterior (shear) walls are
obtained from. the seismic analysis described in 3.7.2.

Loadings due to a high-energy line break outside the contain-
ment are discussed in 3. 6.1.

Loadings on the spent fuel and dryer-separator pools include
the ef fects of water set. in motion by seismic accelerations -.

and the thermal gradient resulting from the high temperature
of the water in the pools.

The siding and roof deck on the reactor building superstruc-
ture are designed to blow off at a specified wind pressure,
ensuring that only the stel frame need be designed for tor-
nado loadings.

As noted in 3. 8. 4. 1. 1. 4, overpressurization of the main steam
tunnel in the secondary containment of the reactor bui1ding is
prevented by means of venting the tunnel to the atmosphere and
to the turbine generator building by means of blow out
panels in the north end of the tunnel., The blow out panels are
designed to blow off at. a.differential pressure specified ..
in 3. 6.1. 20. The tunnel is designed to withstand the internal
differential pressure arrived at on the basis of the pressure
history in the tunnel following a steam line break. For a
discussion of this analysis, see 3. 6.1.20.

3.8.4.4 Design and Analysis Procedures

Conventional elastic techniques are used in the design and
analysis of all structural components. All buildings are ana-
lyzed basically as shear wall structures, and 'all .floors are
checked for their ability to transmit shear forces through
diaphragm action. Exterior walls are designed to resist a
combination 'of vertical loads, bending moments and lateral
shear and overturning moments associated with seismic forces
(see 3.7.2) and tornado loads. Longitudinal and lateral
shears are tranferred to the mat through shear friction rein-
forcement and keys. The- floor slab or beam and column framing
is modeled to most closely approximate the actual structural
behavior, and all boundary conditions are
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ADLPIPE computes the. non-mass network force-moments sets for
each mode. As seen previously, the network stiffness matrix
formed is gen'crated by the transfer matrix of a series of many
individual members. This same accumulated transfer matrix is

~ used to compute the force-moment sets at interior points of
the piping system (including the mass poihts).

The cumulative effect of all the modes is estimated by taking
the square root of the sum of squares of the force-moment sets
at each position in the piping system. For closely spaced
frequencies, an option exists which enables the addition of
the absolute value of those modal moments and then forming the
square of that sum in the square root of square summation.

This program is referred to in 3.9.1.2.2.

3. 12. 11 RELAP3
\

This program describes the behavior of water-cooled nuclear
react ors during postulated accidents such as loss-of-
coolant, pump failure, or power transients. The behavior of
the primary cooling system and the reactor is emphasized. The
program calculates flaws, mass inventories, energy inven-
tories, pressures, temperatures, and qualities along with
variables associated with reactor power, reactor heat
transfer, or control systems.

RELAP3 is an NRC accepted computer program and is in the
public domain. For a complete discussion of this program see
Reference 3. 12-18.

This program is referred to in 3'. 6."2.2.1b and 3;
6.2.3;1'.'.

12. 11. 1 ~ RELAP4/MOD5

RELAP4 is a computer program written in FORTRAN IV for the
digital computer analysis of nuclear reactors and related
systems. Xt is primarily applied in the study of system tran-
sient response to postulated perturbations such as coolant.
loop rupture, circulation pump failure, power excursions, etc.
The program was written to be used for water-cooled (PHR and
BHR) reactors and can be used for scale models such as LOFT
and SEMTSCALE. Additional versatility extends its usefulness
to related applications, such as ice condenser and contain-
ment subcompartment analysis. Specific options are available
for ref lood (FLOOD) analysis and for the NRC Evaluation Model.

If
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RELAP4 models system fluid conditions including flow,
pressure, mass inventory, fluid quality, and heat transfer. A
subroutine provides water property tables. Component thermal
conditions and energy transfers are modeled. The reactor
system is subdivided into discrete volumes which, with inter-
connecting junctions (flow paths), are treated as one dimen-
sional homogeneous elements. RELAP4 solves an integral form
of fluid conservation and state equations for each user
defined volume and generates a time history of system con-
ditions. Data are recorded for volume fluid, component heat,
and junction flow characteristics. 'The output is in the form
of printed tabular digital data. Available subroutines also
allow output to be plotted as a function of time. Provision
is made for selectively stopping the program at any point for
'data edits. The program can be restarted'~ for

problem'ontinuation.

RELAP4/MOD5 was intended primarily as a blowdown code. It
will calculate system phenomena from initial operating con-
ditions at the time of pipe rupture through system
decompression up to the beginning of core recovering with
emergency core coolant . RELAP4/MOD5 is capable of calcu-
lating this core recovering within the limitations of the MOD5
models. These models will not adequately calculate all the
r e flood phenomena. RELAP4/MOD5 will be designed to addr ess
the PWR ref lood problem. I

The manual is comprised of three volumes. Volume I describes
the models included in MOD5..—Volume II is directed- toward- the
use of the Code, including application and progr amming infor-
mation, and a sample problem. These two volumes are cross-
referenced to aid the program user. Volume III presents the
results of eight computer runs used in checking out RELAP4/
MOD5. These are furnished with interpretation of results for
illustration purposes and represent the actual use of
RELAP4/MOD5 to investigate real or hypothesized situations.
These should not, however,. be considered as an in depth study
of the reactor plants modeled or of the postulated accidents.
The input data for the checkout problems only generally relate
to the identified plants.

RELAP4/MOD5 represents a current state of the art calculation
method for estimating the transient thermal-hydraulic pheno-
mena in light water reactors and reactor simulators.

RELAP4/MOD5 is an NRC accepted .computer program and is in the
public domain. For a complete discussion of this program see
ref erenc'e 3'. 12-25.
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This program is referred to in 3. 6.1.20.

3. 12. 12 CB&I PROGRAH 711 "GENOZZ"

The GENOZZ computer program is used by the General Electric
Company to proportion barrel and double taper type nozzles
of the reactor pressure vessel to comply with the specifi-
cations of the ASME Code, Section III and contract docu-
ments. The program either designs such a configuration or

3. 12-21b
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Q. 110.001
(3.6.1)
(3.6.2)

You indicate in the FSAR that the following portions wiLL
be provided at .a Later date: 3.6.1.6 through

3.6.1.10'.6.1.20rand 3.6.2.5.4.4b and 3.6 2.5.4.4c. AdditionaLLyr
there are. about 40 f igures in 3.6 of the FSAR which are
intended to be summaries of postulated pipe break Locations.
Howevers these figures have only a single entry; i.e.i
"Later". Indicate when the missing sections and figures
wiLL be submitted.

Response:
P

Section 3.6.1.6 through 3.6.1'.10'.6 ~ 2.5.4.4b and
3.6.2.5.4.4c are included in this amendment and may be
referr ed to for the procedures used to evaluate the

.structuraL adequacy of Seismic Category I structures
under pipe break effects outside containment.

The missing figures referred to in the question; and in
3.6.2.5.4 are summary tabulations of postulated pipe
break Locations shown on the piping system isometrics
in Figures 3.6-12a through 3.6-34a. It is intended that
the missing information in Figures 3 6-16hz 3 '-17br
3.6-19br 3.6-26bi 3.6-32b and 3 6-34b will be provided
when the f ina l „pipe break study is completed.

Section 3.6.1.20 is provided in response to Question
010.011. This response may be referred to for methods
used to predict blowdown rates and compartment pressure
due to postulated pipe breaks.
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A total of 12 restraints are utilized for the main steam and
feedwater lines in the main steam tunnel outside of primary
containment. These. restraints are il'lustrated in Figures 3.6-
6g and 3.6-6h.

3.6.1.6 Procedures to Evaluate the Structural Adequacy of
Seismic Category I Structures Under Pipe Break
Effects Outside Containment

3.6.1.6.1 .General Approach

Structures and structural components important to safety are
designed with sufficient strength to resist the effects of
postulated pipe breaks in high energy fluid piping systems,
such as pipe whip and jet impingement. High energy fluid
piping systems are defined in 3.6.1.1. Section 3.6.1.6 is
concerned with the effects of postulated pipe breaks on struc-
tures and structural components. Environmental effects of
postulated pipe breaks are addressed in 3.6.1.12, 3.6.1.13,

. 3.6.1.15 and 3.11.

The main component effects of a postulated pipe break include
the following:

a ~ Pipe whip with its impacting energy

b. Jet impingement and accompanying jet reaction
c. Pressurization and temperature effects which

accompany pipe break

Pipe whip effects from circumferential breaks are illustrated
in Figure 3.6-116. Jet impingement effects from circumferen-tial breaks and longitudinal splits are illustrated in Figure
3.6-117. Circumferential breaks and longitudinal splits are
defined in 3.6.2.1 4-

In making a structural evaluation of the effects of pipe break
accidents, the loads resulting from these pipe break accidents
are used in combination with other prevailing loads that occur
at the time of the break. For load information and com-
binations see 3.6.1.6.5 and 3.6.1'.6.6.

3.6-6
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Xn order to make a structural evaluation of the effects of a
postulated pipe break, the local damage to the structural ele-
ment is predicted and the overall structural response is
assessed. Local damage is the damage done to a structural
element in the immediate vicinity of the pipe whip impact or
the jet impingement Overall structural response concerns the
overall response of the entire structural element to the
effects of a postulated pipe break. Xn the following
discussion, whipping pipe are described as missiles.
3.6.1'.6.2 Local Damage Prediction .

Local damage 'prediction .due to whip or jet impingement in the
immediate vicinity.of the impacted area includes estimation of
the depth of penetration'and whether, in the case of concrete
targets, secondary missi;les might be generated by spalling.
En general, a whipping pipe is a, blunt missile and penetration
and spalling.are not appreciable for the structural component
(e.g., walls) thickness of interest. Such a condition isillustrated in Figure 3.6-116. Jet impingement local damageis not considered significant because the fluid mass does not
have .the mass concentration of a solid and because of the
divergence of a jet which spreads the load over a wide area
(see Figure 3.6-117). Missile penetration is predicted for
reinforced concrete targets and for steel targets.
3.6 '.6.2.1 Reinforced Concrete Targets

a. - Penetration

The depth to which a rigid missile penetrates a
reinforced concrete target of infinite thicknessis estimated by the following "Modified Petry
Formula" (Reference 3.6-15 and 3.6-17):

X —K A log10 (1 +
p (Eg. 3.6.1.6 ~ 2'.l-l)

,000

where: (q ~~lr )
= Depth of missile penetration into concrete elementof infinite thickness (feet)

K = Penetration coefficient for reinforced concrete
(4.76x10 cubic feet per pound for normal rein-
forced concrete with a crushing strength of 3,200
psi and 1.4% of reinforcement. Reference 3.6-15 ~ ).

3. 6-6a



Ap=,W= Missile Wei ht (lbs)
A Prospected Frontal Missile Area ft

Vs = Striking Velocity of Missile (ft./sec.)
When the element has a finite thickness, the depth of penetra-
tion is (Reference 3.6-15 and 3.6-17):

-4 (t -2)
Xl l.+ e X, (t=2X) (Eq. 3.6.1.6.2.1-2)

where:
/

Xl Depth of penetration of missile into a concrete
element of finite thickness ( feet)

e = Base of Napierian Logarithms

Thickness of concrete element ( feet)
b. Perforation

The thickness of a concrete element that will be
just perforated by a missile is given as
(Reference 3.6-15 and 3.6-17):

T = 2X (feet)
c. Spalling

(Eq. 3. 6. 1. 6. 2. 1-3 )

'Spalling of concrete from the side opposite the
impact surface of the structural element may
occur even if the missile does not perforate the
element. The estimate of the thickness that will
just start spalling is given as (Reference
3.6-2O):

Ts 2.2X (feet) (Ec[. 3.6.1 ~ 6 ~ 2 ~ 1-4)

3. 6-6b
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(Eq. 3.6.1.6.2.2-1)

3.6.1.6.2.2 Steel Targets

The Ballistic Research Laboratories formula is used to deter-
mine perforation of a steel target. The thickness, T, of a
steel target ghat will be just perforated by a missile is
given as, (Reference 3.6-17):

T'/' 0
5m'7,400

K D
'/

where:

K =

Steel'all thickness to just perforate (inches)
I

'! *

Mass of the missile (weight/g in "lb-sec2/ft)
I ~ r ~

Velocity of missile (ft/sec)
Constant depending on grade of steel and is usually

D = Diameter of missile (inches) . For irregularly shaped
missiles, an equivalent diameter is used,.taken as
the diameter of a circle with the same area as the
projected frontal area of the irregularly shaped
missile

The recommendation in Reference 3.6-13 to increase the per-
foration thickness, T, obtained by the Ballistic Research
Laboratories Formula by 258 to prevent perforation 'is
observed; that is:

tp l. 25T (Eq. 3.6.1.6.2.2-2)
I

where:
I'p

=,Thickness of steel barrier required to prevent.
penetrationy( ( inches)

3.6.1.6.3 Overall Structural Response

3.6.1.6.3.1 General

In general, pipe break loads are considered in 'combination
with. other loads (see 3.6.1.6.6)., Dead loads, live loads,
operating thermal loads and earthquake loads may or may not be
significant compared'o'the pipe break load, depending on the
severity of the pipe break load. Thermal loadings due to pipe
break have only skin effect and are not considered.

3.6.6c
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Pressure loads due to pipe break do not necessarily peak with
pipe whip.and- jet impingement loads; however, in the analysis,
they are considered to act simultaneously.

With r'egard to pipe brea'k, when high energy pipes under
pressure fail,' fluid'et is created. The associated jet
impingement force on a target, as well as the reaction force
exerted on the piping by the fluid jet force have a time
history qualitatively presented in Figure 3.6-118. This force
is conservatively idealized as a step function load'. For the
fluid forces associated with-these pipe failures, see Table
3 '-6 ~

'
.

+ ~ P

To obtain a,solution for. the actual complex system, the struc-
ture'is i;dealized by'an equivalent. single degree of freedom
system (see Figure 3.6-119) following the procedures'escribed
by J. M. Biggs in Chapter 5 of "Introduction to Structural
Dynamics" (Reference 3.6-1). The response of this mathemati-
cal idealization to a step function load (jet impingement) or
to a step function load concurrently with an impact loading
(due to whipping pipe) involves an energy transfer from the
impacting object to the impacted structure. The following
exposition on how this energy transfer is addressed makes use
of procedures that have been presented by the Bechtal
Corporation in its report on missile impact, Topical Report
BC-TOP-9A, Revision 2 (Reference 3.6-13).

3 '.1 ~ 6.3 ' Structural Response to Whipping'Pipe
Missile'mpact

Load

a. Discussion

A method of energy-balance procedures is utilized
in order to evaluate the structural response,
when a missile impacts a target. The method uti.-
lizes the strain energy of the target at maxi-
mum response to counteract the residual kinetic
energy of the target or target missile com-
bination that results from the missile impact.

A missile of mass Mm 'is postulated to strike a
spring-backed target. mass, Me, with a velocityp
Vs. Since the actual coupled mass during impact
varies, an estimated average effective target
mass, Me, is used. to evaluate the inertia effects
during impact. The impact of the missile is con-
sidered plastic. This assumes that the missile .,

remains in contact with the target after impact.

3. 6-6d
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b- Velocity After Impact

The velocities of the missile 'and target after
impact are calculated from the following rela-
tionships (Reference 3.6-19):

Vm—

Vt

where:

Vs (Mm eMe)
m e

Vs Mm (1+e)
m e '

(Eq. '3.6.1.6.3.2-1)

(Eq. 3.6.1.6.3.2-2)

Vm

VT

Vs

Mm

Me

Missile velocity after impact (ft./sec.)
Target velocity after impact (ft./sec.)
Missile striking velocity (obtained by using basic
velocity formulas, 'knowing the initial'hrust
force, missile mass, and missile travel before
impact) (ft./sec.)
Mass of missile (lbs.-sec.2/ft.)
Effective mass, of target during impact
(lbs--sec.2/ft.)
Coefficient of restitution

c. Plastic Impact

In as plastic impact, the coefficient. of restitu-
tion becomes zero, and, the velocity of the
missile and target masses become equal following
impact. The strain energy, Es, required to stop
the missile/target combination is the summation
of the missile«mass kinetic energy and the target
mass kinetic energy at the. end of the impact
duration, as follows:

Es mVm ™eVT2 2 (Eq. 3.6.1.6.3.2-3)

From Equations 3.6.1.6.3.2-1 and
3.6.1.6.3.2-2:'m

= VT = Mm Vs (Eq. 3.6.1.6.3.2-4)

3.6-6e
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Substituting the value for Vm and VT from
Equation 3.6.1.6.3.2-4 into Equation 3.6.1.6.3-2-
3, the required target strain energy's:

Es = Mm Vs2 2 (Eq. 3.6.1.6.3.2-5)

d. Target Effective Mass

Due to the complexity of missile-target impact, a
determination of an effects.ve coupled mass on'
continuous'ime basis by means of a general ana-
lytical solution is not available. However, an
estimate of the -average effective mass can be
approximated from the results of impact tests on
reinforced concrete beams, (Reference 3.6-10) in
which the measured structural response is used
to banc-calculate the .average, mass during impact.
Based on these data, the following formulae are
used for estimating the target effective mass ~

k

Me

For concrete beams:

(D~ + 2T) By T, if B < (DT + 2T)'

(Eq. 3.6.1.6.3.2-6a)

Me (Dx'+ 2T) (Dy + 2T) Y<Tf if B > (Dy + 2T)
g

(Eq. 3 '.1 6 ' '-6b)
For concrete slabs:

(D„+ T) (Dy + T) YcT
g

(Eq. 3. 6.1.6. 3. 2-7)

For steel beams.:

Me (Dx + 2d) Mx

For steel plates:
(Eq. 3.6.1.6.3.2-8)

Me xoy Ys
g

(Eq. 3.6.1.6.3.2-9)

3.6-6f



where:

Average effective mass of target during impact

ft
Mx = Mass per unit length of steel beam lbs.-sec. 2

'

Dx = Maximum missile contact, dimension in the x direc-
tion (longitudinal axis for beams or slabs) (ft.)

Dy = Maximum missile contact dimension in the y direc-
tion (transverse to longitudinal axis for &ams or
slabs) .(ft.') '.

T = Thickness or depth of concrete element (ft.)
t = Thic'kness of steel plate (ft.)
d = Depth of steel beam (ft.)

N

B = Nidth of concrete'beam (not to exceed Dy + 2T) (ft.)
Neight per unit volume of concrete (lbs./cu. ft.)
Neight per unit volume of steel (lbs./cu. ft.)

g = Acceleration of gravity (32.2 ft./sec.2)
c. Structural Response by Energy Balance Method

(1) General Procedures

The strain energy, Es, required to stop the
target (or missile-target combination) is
determined from the relationships in-

'oli6�~

3 3.2.

The resistance-displacement function, R(x),
for a concentrated load at the area of impact.
is determined from the target structure phy-
sical configuration and material properties.
The estimated maximum target response is
determined by equating the available target
strain energy to the required strain energy
and solving for We maximum displacement, xm,
(see Figure 3.6-120.).

3.6-6g



41

0



(2) Elasto-Plastic Target Response

For'elasto-plastic target response with no
other concurrent loads acting:

l

R(x) = Kx, (0 < x < xe)
h

= Kxe = Rm~ (xe x xm)

where:

Resisting force of target {lbs.)
Displacement of target. (ft.)
Elastic Spring constant for target
(lbs./ft.)

Rm

Yield displacement ( ft. ) (Re ference
Tables 3.6-9, 3.6-10, Figure 3.6-120)

Plastic resistance (lbs. ) (Reference
Tables 3.6-9, 3.6-10, Figu're 3.6-120)

Maximum displacement of target ( ft. )

then:

Es Rm xm
2

ore

x — Es + xem'Eq. 3.6.1.6.3.2-10)

The required ductility ratio> +, is
obtained'rom

Equation 3 ~ 6 ~ 1.6.3.2-10 by dividing both
sides of the equation by xe.

~r = xm
xe

'>z = ~S + 1/2
Xe& (Eq. 3.6.1.6.3.2-11)
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Xf other loads are present on the target struc-
ture which act concurrent with missile impact
loads, (see 3.6.1.6.5, 3.6.1.6.6 and Table
3.6-11), the maximum combined displacement is
determined as follows:

Let:
x' xe — xo (see Figure 3.6-120) (ft.)

xe

Rm

= Displacement due to:other loads (ft.)
I

= .Yield. displacement ( ft. ) .

= Maximum combined displacement (ft.)
= 'Plastic resisting force (lbs.)
= Elastic spring constant (lbs./ft.)

Then= I

Es = k(x') + kx'xm — xe)
2

(See Figure 3.6-120)

or:

xm = s x + xeE I

kx'

Substituting x' xe — xo in the above equation
'gives:

Es xe ~ xo
xm = k (xe xo) 2

(Eq. 3. 6 ~ 1 6. 3. 2-12).

The required ductility ratio,~r, is obtained by
dividing both sides of Equation 3.6.1.6.3.2-12 by
xee

1+ xo/xe

>r =
Rm (xe xo) + 2

(Eq. 3. 6. l. 6. 3. 2-13)
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The values of~r should be less than the
allowable ductility ratios.,~, given in Table
3.6-1.

3. 6.1.6.3. 3 Jet Impingement

Jet impingement loads are loads that emanate from a break in a
high energy line. It is postulated that the characteristics
of the jet are such that the jet exits from a break opening
in the pipe equal in,area to the cross sectional area of the
pipe itself (see Figure 3.6-117). The jet is postulated to
travel conforming to the configuration of the cross sectional

~ area of the pipe for a distance of five pipe diameters and
then to diverge at an angle of divergence of 10'. For the jet
thrust forces at the postulated breaks, see Table 3.6-6. Jet

'loads impacting structures are treated as equivalent static
„ loads. A dynamic load factor is applied to the jet force ema-

nating from the pipe and the resulting load is modified by an
appropriate load factor according to its use in combination
with other loads. The structure impacted is then evaluated
for structural capability.
3.6.1.6.4 Allowable Design Stresses and Strains

For allowable design stresses and strains for reinforced
concrete and structural steel, see 3.8.4.5 and Tables 3.8-12
and 3.8-17, except as modified in 3.6.1.6.4'.1 and 3.6.1.4.2.
3.6.1.6.4.1 Pipe Whip Loading With or Without Other Loads

The acceptability of pipe whip loading with or without other
loads is considered from two aspects:

a. The overall structural response of the impacted
structural element

b. The local damage sustained by the impacted struc-
tural element.

The overall structural response is considered acceptable i,f
the ductility ratio resulting from the loading does not exceed
the maximum allowable ductility ratios as given in Table 3 ~ 6-
1. The determination of ductility ratios utilizes the proce-
dures set forth in 3.6.1.6.3 and the loading combinations in
3.6.1.6.6. In using these procedures, the allowable limit on
section strength, M, used in the determination of yield
displacement X, (3.6.1.6.3.2e, Tables 3.6-9, 3.6-10 and
Figure 3.6-120 is computed in accordance
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with the strength design methods described in ACI 318-71
(Reference 3.,6-12) and in the general practices of Part 2 of
the AISC specifications (Reference 3.6-11), modified by the
dynamic strength increase factors of Table 3.6-8.

The local damage is considered acceptable if the pipe whip
impact does not cause spalling and excessive penetration in
concrete, or perforation in steel, as determined by the
procedures set forth in 3.6.1.6.2.

J

3.6.1.6.4.2 Pipe Break Loads (Exgcludiug Pipe Whip)
With or Without Other Loads

Pipe break loads (excluding pipe whip) with or without other
loads are considered acceptable if the loading from the
loading combinations in 3.6.1.6 6 does not result "in stresses
that exceed the allowable limits on section strength as given
in Tables 3.8-12 and 3.8-17, modified by the dynamic strength
increase factors in Table 3.6-8.

3.6 '.6 ' Loads, Definition of Terms and Nomenclature

For loads, definition of terms and nomenclature, see 3.8.4.3 ~

3. 6. 1. 6. 6 'oad Combinations

3.6.1.6.6.1 Seismic Category I Concrete Structures

For load combinations for Seismic Category I concrete struc-
tures, see Table 3.8-15, load combinations 6, 7, and 8 ~

3. 6. 1. 6. 6. 2 ~ Seismic Category I Steel Structures

For load combinations for Seismic Category I steel structures,
see Table 3.8-16, load combinations 6, 7 and 8.

3.6.1.7 Structural Design Loads

Structural elements are designed to withstand the loads
generated by piping failures outside of primary containment
in combination with other loads given in 3..6.1.6.6. Table
3.6-11 furnishes the design loads considered in the areas
where piping failures occur.
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3.6.1.8 Analysis of Load Reversals

Structural elements such as floors, interior walls, exterior
walls and the building as a whole are analyzed for the effects
of reversal of load due to the postulated pipe failure ac-
cident. They are also analyzed for rebound loads that accom-
pany pipe break accidents- The analysis approach for rebound
is set forth 'in Figure 3.6-122.

3.6.1.9 'odified Structures

New Openings or other modifications are not planned to.be pro-
vided..in existing„ structures,, and, therefore, the capabilities

, of structures to carry the design 1'oads due to modification
need. not be demonstrated

I
C

/
3.6.1.10 Verification That Failure of Any Structure Does

Not Preclude Safe Reactor Shutdown

Structures subjected to pipe whip and/or jet impingement loads
are investigated and found not to fail under these loads in
conjunction with the applicable load combinations, so that
there are not cases of structural barriers failing and causing
additional structural failures which would adversely affect
the mitigation of the consequences of accidents and the capa-bility to bring the plant to a cold shutdown condition.

3.6.1.11 Verification That Adequate Redundancy Exists for
All Postulated Fluid Piping System Ruptures

3.6.1.11 1 Approach,

The purpose of the study is to ensure that for all postulated
ruptures of fluid piping systems, safe reactor operation and
shutdown is not precluded. The basis of this approach is that
adequate separation of redundant systems or components,
required to shutdown and maintain the reactor in a cold con-
dition, provides the level of protection required to ensure
safe reactor. operation and shutdown.

The input used for this study includes the routing of all
cables, cable trays and conduit necessary to shutdown and
maintain the reactor in a cold condition. The locations ofall motor control centers, instrument racks, sensors and
heating ventilation and air conditioning (HVAC) equipment
necessary to'hutdown and maintain the reactor in a cold con-
dition are also included in the input of this study.
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The locations 'of all postulated high and moderate energy fluid
piping system ruptures dictate where this study,'is to be
performed-

The input described above is coded to indicate: the location
of the system'r component by elevations and grid~ ~; the

'he

reactor building is subdivided into 42 grids each
measuring approximately 20' 20'. This permits rapid
location of any component on the floor plan.
Figure 3.6-37 illustrates the locations of the grid'
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3.6.2. 1 ~ 1. 2 Postulated Pipe Break Locations in ASME SectionIII Class 2 and 3 Piping Runs

a. The terminal ends of the pressurized portions of
the run.

b. Intermediate locations of postulated pipe breaks
are 'selected by applications of one of the
following sets of rules:

(1) Pipe break is postulated at each location of
significant change in flexibility, such as
pipe fittings (elbows, tees, and reducers),

'. and circumferential connections for valves.': .and flanges
k

~ ~

(2) At each location where the stresses under the
loadings resulting from upset plant con-
ditions, includin'g an OBE event as, calculated
by the summation of Equations (9) and (10) of
ASME Code Section III Subsection NC,
Paragraph NC 3652, exceed 0.8 (1.2Sh +. SA)
where Sh and SA), are as defined in Paragraph
NC 36 '1 '

'3)If there are not at least two intermediate
locations, where the above noted stresses
exceed 0.8 (1.2Sh + SA), a minimum of two
separate locations are chosen based upon
stress, except if the piping run has only one
change of direction, a minimum of one inter-
mediate break is postulated.

3 6 2.1 1 3

(4) Intermediate breaks are not postulated in
'ections of straight pipe where there are no
pipe fittings, valves, or flanges.

Brea'k Locations in Other Piping Runs

Postulated pipe break locations for piping other than ASME
Code Section III Class 1, 2 and 3, are postulated in accor-
dance with pipe whip criteria which generally conforms to the
criteria set forth for ASME Code Section III Class 2 and 3
piping.

V
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3.6.2.1.2 Postulated Pipe kre3e Locations in High
Energy'luid

System Piping Between Primary Containment
isolation Valves

Pipe breaks (not including leakage cracks) are postulated in
locations as indicated below:
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3.6 ~ 2.1.2.1 Postulated Pipe Break Locations in BSMB Section
IZZ Class I Piping Between Primary Containment
Isolation Valves

Ho pipe breaks are postulated in the portion of piping be-
tween primary containment isolation valves, if any of the
following apply: e

(1) Sn does not exceed 2.4Sm..

(2) Sn exceeds 2 4Sm but does not exceed 3S» and the
Cumulative Usage Factor (U) does not exceed 0.1-

(3) Sn exceeds 3Sm, but Se and Sr are each less than
2.4Sm, and U does not exceed 0.1.

The stress levels in the ASME Section III Class I containment
penetration high energy piping are maintained at or below
these limits and therefore, breaks are not postulated. See
3.6.2.1.2.3 for further discussion of containment penetration
piping«

3.6.2.1.2.2 Postulated Pipe Break Locations in ASME SectionIII Class 2 and 3 Piping Between Primary Con-
tainment Isolation Valves

See 3.6.2.1.1 ~ 2 b. (2) for stress criteria applicable to ASME
Section IZI Class 2 and 3 piping between containment isolation
valves.

The stress levels are maintained at or below these limits and
therefore breaks are not postulated. See 3.6.2.1.2.3 for fur-
ther discussion of containment penetration piping.

I3.6.2. 1-2. 3 Primary Containment Penetration Piping

Primary containment .penetrations, in order to maintain con-
tainment integrity, are designed with the following
characteristics:

a ~ They are capable of withstanding the forces
caused by impingement of the fluid from the rup-
ture of the largest local pipe without failure.

b. They are capable of withstanding the maximum.
reactions that the pipes to which they are
attached are capable of exerting.
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gives zero. rebound with 1008 kinetic
e'nergy transfer to the restraint
structure.
It should also be noted, that the assump-
tion of a suddenly applied, constantly
maintained force, as used in the equation
mentioned above is conservative with
respect to rebound. Rebound implies afinite time of short duration contact
with the restraint structure, in contrast
to the infinite time assumed.

H

(3) Actual structural resistance, for the above
structures, is determined by methods of limit
analysis using a dynamic yield strength, as
defined in 3.6.2.2.3.1.

3.6.2.2. 3 Material Properties Under Dynamic Loads

3.6.2.2.3.1 Dynamic Yield Strength

To account for the rapid strain rate effects, dynamic yield
strength is utilized. This phenomenon is documented in
References 3.6-6 and 3.6-7. Material tests have shown a con-
sistent increase in yield strength under rapid loading. Under
rapid strain rate, carbon steel yield strength consistently
improves by more than 40%. High strength alloy steel displays
a somewhat smaller 'improvement. For WNP-2, a conservative
dynamic yield strength of 110% of minimum static yield
strength, at the specified 'operating temperature, is utilized.
3.6.2.2 '.2 Maximum Strain of Tension Members

f

Pure tension members, such as U-Bars shown on Fig. 3.6-4
which'onstitutepipe whip limit stops, are permitted to deform a

maximum of 50% of the minimum uniform strain, during energy
absorption.

3.6.2.2.3.3 Maximum Deformation of Flexural Members

Deformations of energy absorbing flexural support members are
generally limited to 50% of that deformation which correspondsto structural collapse, except that deformation of energy
absorbing members in direct contact with the primary contain-
ment vessel is limited to 5% of that deformation which
corresponds to structural collapse.
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For systems or parts'hereof, that are, necessary for a safe
shutdown but cannot be protected by redundancy, a detailed
analysis is performed to determine jet impingement effects on
the operability of these systems ~ Barriers are provided where
necessary.

3.6.2.3.2.3 Postulated Pipe Rupture Locations Inside
Containment

The criteria used to define pipe rupture locations is
described in 3.6.2.1 and is shown in Figures 3.6-12a through
3.6-'17a, 3.6-18a,'.6-18b, 3.6-19a through 3.6-34a and 3.6'-35.

3.6.2.3.2.4 ,Signals from Primary Containment

For instiumentation located, inside primary containment, suf-
ficient redundancy is provided such that all signals necessary
to cause actuation of essential systems, remain'unctional.
Each system, that is required to bring the plant to' safe
shutdown condition, is furnished with two or more 'sets of
redundant instrumentation lines-

In this review, it is conservatively assumed that a jet stream
or whipping pipe may damage one of these sets. The redundant
system is shown to remains operational by physical separation
and barriers, such as the RPV. An example of the above is the
location of Sets "A" and "B" instrumentation lines for the
HPCS. Set "A", and its redundant Set "B" are located at oppo-
site sides of., the RPV. Therefore, .a jet stream or whipping
pipe cannot damage both sets of instrumentation.„Function of
instrumentation inside primary containment necessary to result
in the actuation of. the HPCS system is thereby assured. These
conditions, as discussed for the HPCS instrumentation lines,
are typical for all instrumentation lines that support essen-
tial systems. The capabilities of redundant instrumentation
is discussed in 7.3.

3.6.2.3.2.5 Signals to the Primary Containment

No instrumentation signal is necessary to return inside pri-
mary containment to operate any .of the essential systems.
Signals to the ADS valves are provided through their power
supply as described in the following section.
3'. 6.2. 3. 2. 6'ower Requirement Inside Primary Containment

The only essential system that required power, inside primary
containment, is the automatic depressurization system (ADS) ~
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a ~ Assurance of primary containment leak tightness.

b. Assurance that potential for damage is such that
the maximum pipe break areas and/or combinations
of pipe break areas do not exceed the values
described in 3.6.2.5.3.2 so that emergency core
cooling system capability is not impaired.

cd Assuiance that the control rod drive system main-
tains sufficient function to assure reactor
shutdown.

d. Assurance that there is sufficient capability to
maintain the reactor in a safe shutdown
condition.

The criteria used to define pipe rupture locations for piping
systems discussed in 3.6.2.5.4 follows 3.6 '.l.l.lb(1) except
for the following which follow 3.6.2.1.l.lb(2):

a One elbow only, in each of the two 'redundant
reactor feedwater systems inside primary contain-
ment, in 3.6.2.5.4.2 and in Figures 3.6-16a and
3.6-17a.

b. The entire standby liquid control (SLC) system in
3.6 '.5 ' ' and in Figure 3.6-19a.

c The entire RPV drain system in 3.6.2.5.4.13 and
in Figure 3.6-32a.

Figures 3.6-12a through 3.6-35 show the piping configurations
for. each high energy system inside primary containment and
include numerical indentification of all significant points of
interest in the piping system, locations of pipe whip supports
and postulated pipe break locations. The pipe whip supports
are identified by the acronym PNS followed by an iden-
tification number on Figures 3.6-12a through 3.6-34a and as
noted on Figure 3 '-35

'.

6. 2. 5. 3 = System Requirements Subsequent to Postulated
Pipe Rupture

3.6.2. 5. 3. 1 Control Rod Insertion Capability
To maintain the ability to insert the control rods in the
event of a pipe break, no more than one in any array of none
control rod drive (CRD) withdrawal lines may be completely
crimped (totally blocked). Complete serverence of withdrawal
lines does not affect the rod insert function. Protection of
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the CRD insert lines is not required, since a reactor pressure
of 450 psig or higher, can adequately insert the control rods.
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ment with mirror image symmetry about the 0'nd
180'orth-south azimuth. The lines exit the
r'eactor pressure vessel on opposite sides of
primary containment and drop down vertically in
two parallel pairs to,the main steam relief
valve platform at elevation 541 ft. where they
are routed horizontally, in parallel, in the
northeast and northwest quadrants to the

0'orthazimuth. At this point, the four lines
drop vertically in parallel, to an

elevation'ust

above the diaphragm floor- The main steamisolation valves are located here. The four
lines exit the containment nearest the north
azimuth at elevation 500 ft. (approx-) ~ The
two feedwater piping loops are described in
3 '.2-5.4.2'nd are routed near the main steam
lines ~

b. Pipe Whip Protection

The postulated pipe breaks and pipe whiprestraints for the four main steam lines, are
shown in Figures 3.6-12a through '3.6-15a. Where
pipe breaks are postulated inside primary con-
tainment, the main steam lines are restrained to
prevent the unacceptable motion of these pipes.
These restraints are mounted on the side of thesacrificial shield wall structure, as well as onradial beams which extend from the sacrificialshield'all to the primary containment vesselwall. A sliding beam seat at the primary con-
tainment wall, permits the beam to grow axially
and also permits the primary containment wall to
move relative to the sacrificial shield wall.
A structural steel frame (see Figures $ .6-36a,
3.6-36b, and 3.6-36c) between the drywall
diaphragm floor and the containment vessel, in
the area of the main'team isolation valves, is
provided for mounting of pipe whip restraints.
The structure is designed with vertically sliding
connections at the containment vessel, to allowfor differential thermal expansion between the
containment vessel and the diaphragm floor.

c. Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the main steam system to assure safety as" defined
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in 3.6.2.5-2. The pipe whip restraints limit
the pipe whip motion of the main steam lines to
prevent impact and rupture of the adjacent feed-
water lines which would otherwise result in a
break area in excess of the ECCS capability.

3 '.'2.5 4.2

Impact with the control rod drive piping is pre-
.vented by pip'e whip restraints at the main steam
relief valve platform and: separation- The
control rod drive piping bundles are routed below
the elevation 541 ft. main steam relief valve

.platform, a considerable distance away. from where
the main steam lines drop down to the diaphragm
floor.

Reactor Feedwater System (Inside Primary
Containment)

t,a. System Arrangement;

The reactor feedwater system inside primary con-
. tainment, consists of two piping loops sym-
metrically arranged with'respect to 0'nd

180'orth-southazimuth. The two piping loops emerge
from each side of the reactor as three 12 inch
vertical risers which drop down and join a header
at the main steam relief valve platform. The
header is routed paralled to, and outside of, the
main, steam lines, increasing in diameter from 12
inches, to 18 inches and to 24 inches as it
approaches the 0'orth azimuth. At this loca-
tion, the two 24-inch feedwater pipes drop down .

to 12'-6" above the diaphragm floor. The pipe is
furnished with a check valve in each line in the
short horizontal run near 'the primary containment
vessel penetration-

b ~ Pipe Whip Protection

The postulated pipe breaks and pipe whip
restraints for both reactor feedwater loops are

-shown in Figures 3 '-16a and 3.6-17a. The feed-
water lines are restrained to provide protection
from the results of all postulated. pipe breaks.
Specifically, protection is provided where the
resulting pipe motion would otherwise impact
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equipment necessary to mitigate the consequences
of the break, causing unacceptable damage to that
equipment. The restraints are mounted on the
side of the sacrif'icial shield wall, on radial
beams at the elevation 541 ft. main steam-relief
valve platform and on a specially designed struc-
ture between the containment and diaphragm
floor, as shown in Figures 3.6-36a, 3.6-36b and
3.6-36c. Special features of these structures
are described in 3 6.2.5.4.1(b) ~

C ~ Uerification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the reactor-feedwater system to assure safety as
defined in- 3-6-2.5.2

In all cases the pipe is sufficiently restrained
to prevent impact with containment or impact with
other piping systems that would result in viola-
tion of pipe break area or pipe break combination
limitations. Impact with the control rod drive
piping is prevented by pipe whip restraints at
the main steam relief valve platform and separa-
tion. The control, rod drive piping bundles are
routed below. the elevation 541 ft. main steam
relief valve platform, at a considerable distance
away from the 0'orth azimuth where the 24 inch
feedwater lines drop to 12'-6" above the
diaphragm floor. In two cases, portions of the
12 inch .vertical risers are restrained in only
one direction, allowing impact with one main
steam relief valve. This constitutes acceptable
damage because depressurization can be
accomplished with one valve not functioning.
Furthermore, the HPCS is available as a redundant

. system.

3.6.2.F 4.3 Reactor Water Cleanup System (RWCU)

a ~ System Arrangement

The RWCV system consists of two 4-inch lines
which branch from the two reactor recirculation
cooling (RRC) pump suction lines located near the0'nd 180 north.and south azimuths. The two
l,ines are routed along the diaphragm floor
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b.

at approximate elevation 500 ft. to azimuth
67'herethey join into one, 6-inch pipe. This 6-

inch pipe branches off into two segments. One
branch rises to elevation 538 ft.'just below the
main steam relief valve platform. Zt is then
routed to azimuth 150', where it exits primary
containment. An isolation valve is located
inside primary containment near the penetrations.
The other 6-inch segment reduces to a 4-inch pipe
and then rises to elevation 514 ft. 'nd ter-
minates at the.2-inch RPV drain system.

Pipe Whip Protection.,- .
~ '

l'hepostulated pipe breaks and pipe whip
restraints for the RWCU system are shown in
Figures 3.6-18a and 3.6-18b. At all locations
where pipe breaks are postulated inside primary
containment, the RWCU system j.s restrained to
prevent unacceptable motion of the pipe. Where
the pipe is routed along the diaphragm floor,
restraints are mounted on'special structuresbuilt up from the floor. Where the pipe is
routed below main steam relief valve platform,
restraints are mounted on intermediate structures
,between radial beams.

C ~ Verification of Pipe Whip Protection Adequacy

.Sufficient pipe whip protection is provided for
the RWCU system to assure safety as d'efined in
3.6.2.5.2. Pipe whip restraints located above
the, diaphragm floor are designed to prevent
impact with the floor, which might impair steam
quenching capability of the suppression pool.
Pipe whip restraints located directly. below the
main steam relief valve platform prevent impact
with CRD piping and also primary containment.
Equipment necessary to mitigate RWCU pipe breaks,
such as ADS system, core spray, low pressure core
injection, is protected by separation.

3.6.2.5.4.4 Standby Liquid Control (SLC) Piping
'a ~ System Arrangement

The SLC system consists of 1-1/2-inch piping that
originates at the bottom of the reactor pressure
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vessel and is routed through the reactor
'edestal. Immediately outside the pedestal,
there is a normally closed check valve which
limits the high energy portion of this system to
the area inside the reactor pedestal.

b Pipe Whip Protection

The postulated pipe breaks for the SLC system are
shown in Figure 3.6-19a. Pipe whip restraints
are not required for this system.

C ~ Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the SLC system to assure. safety as defined in
3 '.2.5.2. In the event, of a'ipe whip resulting
from a pipe rupture at any postulated location,
the piping system neither'mpacts the primary
containment vessel nor damages equipment or
systems required for safe shutdown of the reac-
tor. Therefore, pipe restraints are not required
for this system.

3.6 ~ 2 ~ 5 ~ 4.5

'a ~

Residual Heat Removal System (RHR) — Shutdown
Cooling Supply and Return Piping

System Arrangement

The RHR shutdown cooling supply and return piping ~

consists of two, 12-inch piping loops and one,
20-inch loop, with all three branching from the
RRC piping at the elevation 512 ft. platform.
All three loops are routed primarily in a hori-
zontal plane, below the 512 ft. platform, from

,. the RRC pipe to its primary containment penetra-
tion. 'here is a normally closed valve in each

"loop located as close as possible to the high
energy source, thereby limiting the portion of
each loop considered high energy on the basis
defined in 3 ~ 6 ~ 2 ~ 1.

b Pipe Whip Protection

The pipe whip restraints for the RHR shutdown
cooling supply and return system are shown in
Figures 3 '-23a, 3.6-24a and 3.6-25a. Where pipe
breaks are postu3.ated inside primary containment,
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the lines are restrained .to prevent the unaccep-
table motion of these pipes. For the two, 12-
inch shutdown cooling return loops, restraints
are mounted on intermediate structures. between
the radial beams in the elevation 512 ft. plat-
form which radial beams extend from the reactor
pedestal to the primary containment wall. A
sliding beam seat, at the primary containment
wall, permits differential thermal expansion'e-
tween the containment vessel and reactor
pedestal. Restrain'ts

*
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for the 20-inch cooling return loop are mounted
on, a specially designed structure between the
diaphragm floor and radial beams in the elevation'12 ft- platform, as shown in Figure 3.6-10.

C ~ Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the RHR shutdown cooling supply and return system
to assure safety as defined in 3.6.2 '.2.

I
U.

For the two, 12-inch shutdown cooling return
loops, pipe whip restraints are provided to pre-
vent impact with primary containment wall and the
diaphragm floor. The pipe 'whip restraints also
prevent impact with" the CRD piping bundles
located above the elevation 512 ft. platform.
The ECCS system and the ADS systems're protected
by >separation, being located at higher
elevations.

For unrestrained sections of this system, analy-
sis shows a plastic hinge does not develop at the
recirculation pipe, and pipe whip does not occur.

For the 20-inch shutdown cooling supply loop,
pipe whip restraints are provided =to prevent
impact with primary containment and the diaphragm
floor. impact with the CRD piping is precluded
by a 90'eparation from both CRD piping bundles.

3 '.2.5 '.6
a ~

RCXC RPV Head Spray System

System Arrangement

The RPV head spray system is a 6-inch line that
originates at the top of the RPV dome. After a 2'ft vertical riser and a 2 ft. horizontal run,
there is a normally closed valve that 19.mits the
high energy portion of this system to a total
length of 4 feet ~

b ~ Pipe Nhip Protection

The postulated pipe breaks for this system are
shown in Fi'gure,3.6-26a. Pipe whip restraints
are not required for this system.
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c. Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided to
assure safety as defined in 3.6.2.5 '. The loca-
tion of the normally closed valve limits the high
energy section of this system such that the
unrestrained motion of the pipe resulting from
postulated breaks can only impact the reactor
vessel head.

3 '.2 5.4.7

a ~

b

Low Pressure and High Pressure Core Spray (LPCS,
HPCS) Piping

/

System Arrangement

The LPCS and HPCS aie 12-inch piping systems with
similar arrangements inside primary containment.
They originate at elevation 561 ft. from the
reactor at azimuths 120'nd 240'espectively,
and drop vertically to an 'elevation just below
the main steam relief valve platform where, there
is an expansion loop in a horizontal plane
leading to a penetration through primary contain-
ment. En the vertical section, there is a nor-
mally closed check valve located as close as
possible to the reactor, thereby limiting the
portion of piping in both systems considered high
energy under the definition given in 3-6.2.1-

0

Pipe Whip Protection

The postulated pipe breaks and pipe whip
restraints for the LPCS and HPCS systems are

- shown in Figures 3 '-27a and 3.6-28a. Where pipe
Jbreaks are postulated inside primary containment

the two lines are restrained to prevent the unac-
ceptable motion of these pipes. These restraints
are mounted directly onto. the sacrificial shield
wall.

cd Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the LPCS and HPCS systems to assure safety as
defind in 3.6.2 ' ' Pipe whip restraints are
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provided to limit pipe movement resulting from
postulated pipe breaks to prevent impact with
primary containment and adjacent RHR/LPCI piping.
Impact on safety relief valves, resulting from
postulated pipe breaks in the HPCS system, is
precluded by sufficient separation between these
two redundant depressurization methods. The CRD
piping bundles are separated by,sufficient
distance from the high energy sections of the
LPCS and HPCS systems.

3 ''2.5.4 8

a ~

RHR Condensing Mode and RCIC Turbine Steam
Supply System

System Arrangement

The RHR condensing mode system consists of a 10-
inch piping loop. which branches off a main steam
line at elevation 551'-2 1/4", and azimuth 105'.
An expansion loop in the horizontal plane leads
to a penetration through primary containment at
elevation 550 ft and azimuth 120'-

The RCIC turbine steam supply system consists of
a 4-inch line which branches off the 10-inch RHR
condensing mode line at approximately azimuth125'nd drops down to elevation 532 ft below the
main steam relief valve platform. The line, is,
then routed horizontally to a penetration through
primary containment at azimuth 35',.

b- Pipe Whip Protection

The postulated pipe breaks and pipe whip
restraints for the'HR condensing mode and RCIC
turbine steam supply systems are shown in Figure
3 '-29a. Where pipe breaks are postulated inside
primary containment, this piping is restrained to
prevent unacceptable motion of the piping. The
restraints for these two sys'tems are mounted on
specially designed structures which tie into the .

sacrificial shield wall and/or radial beams of'he main steam relief valve platform.
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C ~ Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the RHR condensing mode and RCIC turbine steam
supply systems to assure safety as defined in
3.6.2.5 '. For the 10-inch RHR condensing mode
system, pipe whip restraints are provided at all
locations where pipe breaks are postulated. The
pipe whip restraints limit pipe motion resulting
from postulated break to prevent impact with pri-
mary containment'vessel'all, 'the HPCS system and
the main steam safety relief valves. Protection
i,s required, since either the ADS or the HPCS are
required to depressurize the reactor subsequent
to a pipe break in a line with cross-section area
less than 0..7 ft.2 (See 3.6.2.5.3).
For the 4-inch RCIC turbine steam supply,
restraints are provided for the portion above the
main ste'am relief valve platform to protect con-
tainment and the HPCS and safety relief valves."
For the section. of this system below the main
steam relief valve platform, the pipe movement
resulting from postulated breaks will move
radially inward impacting the sacrificial shield
or vertically down impacting the elevation 512ft. platform. The CRD piping bundle in this area
is'located above this line precluding impact.

3 6.2.5.4.9 Hain Steam Valve Drainage Piping

a. System'rrangement

The main steam valve drainage piping consists of
four, 2-inch pipe lines, each originating at the
bottom of the four main steam isolation valves
inside primary containment. The four lines are
routed above the diaphragm floor joining into
one, 3-inch line which then exits containment.
Isolation valves are located just inside and just
outside of the primary containment protection.

b ~ . Pipe Whip Protection

The postulated pipe breaks and pipe whip
restraints for this system are shown, in Figure
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3.6-30a. Where pipe breaks are postulated the
system is restrained to prevent unacceptable
motion of the main steam 'valve drainage piping.
A number of the pipe whip restraints for this
system are mounted on specially designed struc-
tures built up from the diaphragm floor. The
remaining restraints are attached to the 'struc-
ture between primary containment and the
diaphragm floor (See 3..6.2.5.4.lb), which has
been designed to support the main steam and reac-
tor feedwater pipe whip restraints.

C ~ Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for.
the main steam valve drainage piping to assure
safety as defined in 3.6.2.5.2. Pipe whip
restraints are provided for this system to pro-
tect primary containment structure and. the
diaphragm floor. Other required safety systems
are protected by separation, by being located at
consider'ably .higher elevations.

3'6 ' 5 ' '0 Main Steam RPV Head Vent. System

System Arrangement

b.

The RPV head vent system consists of a 2-inch
line which originates at the top of the RPV dome
and is routed through the primary containment
bulkhead plate at azimuth 237 . The line is then
routed below the bulkhead plate, to azimuth

70'hereit, drops down to elevation 570 ft. and
joins a 26-inch main steam line.

F

Pipe Whip Protection

The postulated pipe breaks and pipe whip
restraints for this system are shown in Figure
3.6-31a For the piping section above the
bulkhead plate, the pipe whip restraints are
mounted onto a removeable lattice framework. For
the portion of this line below the primary con-
tainment bulkhead plate, the restraints are.
mounted on structures, which tie into the stif-
fening beams for the bulkhead plate.
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C ~

3 6 2.5.4.11
1

Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the RPV head vent piping to assure safety as
defined in 3.6.2.5 ~ 2. There are no safety
related systems in the vicinity of the RPV head
vent piping and pipe whip restraints are provided
to protect the primary containment structure.

I

Main Steam and Reactor Feedwater Piping Inside
Main Steam Tunnel

a. System Arrangement

The four, 26-inch main steam and two, 24-inch
reactor feedwater lines inside the main steam
tunnel originate at the primary containment
penetrations and run horizontally to the end of
the'tunnel. At this point, the six lines drop
vertically and are then routed horizontally
within the turbine generator building. An isola-
tion valve is located in each line just beyond
the penetration.

b. Pipe Whip Protection

C ~

The postulated pipe breaks and pipe whip
restraints for the main steam and reactor feed-
water lines inside main steam tunnel, are shown
in. Figures 3 '-33a and 3.6-34a. Where breaks are
postulated, the six lines are restrained to pre-
vent unacceptable motion. The restraints are

'ountedon steel structures which then tie into
the concrete walls and floors'
Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the main steam and reactor feedwater lines inside
the main steam tunnel to assure safety as defined
in 3.6.2.5.2..
The basis for providing protection in this area
.is to prevent pipe whip impact with adjacent iso-
lation valves and to prevent pipe break damage
escalation. The six lines and the six isol'ation
valves in this area are located in close proxi-
mity to each other. A pipe break in one of
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the six. lines, = if unrestrained, may result in
pipe whip impact with adjacent isolation valves,
possibly rendering them inoperative. Futhermore,
unrestrained motion may cause impact with other
lines, which may result in escalation of pipe
bre'aks. Such a condition may unacceptably
increase the severity of the initial pipe break-

3 6.2 '.4.12 Residual Heat Removal System (RHR) — Low
Pressure Core Enjection

a. System Arrangement

The RHR/LPCl piping consists of three, 14-inch
loops whose arrangement is the same for two loops
with the third loop being the mirror image of the
other two. The piping originates at .the reactor
vessel at elevation 552 ft ~ , rises vertically to
elevation 563 ft. where there is a horizontal
section with a check valve. This valve is nor-
mally closed, limiting the high energy portion of
each loop. After the~ valve, the normally
unpress'urized section of piping drops to an ele-
vation just below the main steam relief valve
platform where it is routed to a'enetration
through primary containment at elevation 534 ft.

b ~ 'ipe Whip Protection

The postulated pipe breaks and pipe whip
restraints for the three RHR/LPCI mode piping
loops are shown in Figures 3.6-20a, 3.6-21a and
3.6-22a. Where pipe breaks are postulated, the
three piping loops are restrained to prevent
unacceptable motion. The restraints for this
system are mounted onto the sacrificial shield
wall and also on structures which tie back to the
sacrificial shield wall.

cd Verification of Pipe Whip Protection Adequacy

Sufficient pipe whip protection is provided for
the RHR/LPCX mode piping to assure safety as
defined in 3.6.2.5.2 ~ The pipe whip restraints
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Limit pipe motion resulting from postulated
breaks to preclude impact with primary con-
tainment and adjacent feedwater or core. spray
piping. Impact with adjacent feedwater or core
spray .piping may result in pipe break escalation
that. can exceed limitations of pipe break area

'and pipe break combination. ~ The CRD piping
bundles are separated by a considerable distance
from high energy sections of the RHR/LPCI mode
piping.

'

RPV Drain System

a ~

b.

System Arrangement,.

The RPV drain system is a 2-inch line that origi-
nates at the bottom of the reactor pressure
vessel and is routed inside the peedestal to a
sleeve which leads through the pedestal. Outside
the reactor pedestal; the line then joins the
RWCU system.

N r

Pipe Whip -Protection

The postulated pipe breaks and pipe whip
restraint for the RPV drain system are shown in
Figure 3.6-32a. At postulated pipe break loca-
tions inside primary containment, the RPV drain
system is restrained to prevent. unacceptable
motion of the pipe. This system contains only
one pipe whip restraint..Where the pipe is
routed along the platform at elevation 512'-8",
the pipe whip restraint is mounted on a trans-
verse beam which is welded to the top of the
radial platform beams. "

C ~ Verification of Pipe Whip Protecton Adequacy

Sufficient pipe whip protection is provided for
the RPV drain system to assure safety as defined
in 3.6.2.5.2. The single, pipe whip support for
the RPV drain system serves the dual purpose of
providing pipe whip protection and seismic
restraint. The pipe whip restraint is located

" above the platform at elevation 512'-8", and is
designed to prevent impact with the Quality ClassI electrical conduits in the immediate vicinity
of the RPV drain,'line. Since an annular
clearance of only 1/16-inch is maintained between
the pipe and the pipe whip support, the pipe whip
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support i:s also utilized as a rigid three-way
support.

3.6.2.5.4.14 Reactor Recirculation Cooling System

a. System Arrangement,

,

The recirculation piping consists of the pump
discharge and suction piping systems. The recir-
culation pump "A" and "B" discharge lines are
arranged with mirror image symmetry, in the
northern and southern'segments of primary con-
tainment-. The lines exit; the reactor pressure
vessel in five, equally spaced,'2-inch diameter
lines commencing at azimuth 30'. and ending at
azimuth 150'for the mirror image azimuth

210'o

330'). These five lines drop vertically
alongside the sacrificial shield wall, from,ele-
vation 536'-1 1/4" to a 16-inch diameter header
at centerline elevation of 528'-1 1/4". A single
24-inch .diameter line then drops vertically from
the center of the header to elevation 506'-5 1/8"
where it is routed into the discharge nozzles of
the recirculation pumps.
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The recirculation pump "A" and "B" suction lines
consits of two mirror image systems oriented
along the 0'nd l80'zimuths with respect to
the reactor pressure'essels Each loop-consists
of a single 24-inch diameter line which exits the
reactor.'ressure vessel at elevation 535'-3/4"
and drops vertically alongside the sacrificial
shield wall to elevation 502'-6 l/8" where it is
routed to the suction nozzles of the recir-
culation pumps

t

Pipe Whip Protection

For the recirculation pump suction and discharge
systems, the location of postulated pipe breaks
and pipe whip restraints, are shown on Figure .3..6-
35. Where pipe breaks are postulated inside'pri-
mary containment, the recirculation system pipingis restrained to prevent unacceptable motion.
These restraints are generally mounted on the
side of the sacrificial shield wall structure or
the reactor pressure vessel (RPV) pedestal, imme-
diately below. Four restraints, which are
located near the diaphragm "floor and are not near
the sacrificial shield wall or the RPV pedestal,'onsist of saddle type structures mounted on the
diaphragm floor.

c. Verification of Pipe Whip Protection Adequacy

Sufficient. pipe whip protection is provided for
. the reactor recirculation cooling system piping
to assure safety as defined in 3.6.2.5.2. Pipe
whip supports are provided to prevent impact with
the diaphragm floor as well as to mitigate the
consequences of a pipe rupture with'respect to
surrounding piping systems, structures and com-
ponents required for safe shutdown.

The physical separation of the recirculation
system from, the containment vessel precludes any
damage that could result as a result of postu-
lated pipe break
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.TABLE 3 ~ 6-1

MAXIMUMDUCTILITY RATIOS

STEEL STRUCTURAL COMPONENTS

Steel Beams (Lateral Load)

(Note: To develop this ductility, the flanges
must be thick enough to prevent local
plastic buckling).

J J" J

Steel Beams (Lateral 'and Axial Load)
J

Welded Portal Frames (Vertical Load)

26

8

6-16

REINFORCED CONCRETE STRUCTURAL COMPONENTS

Tension reinforced concrete beams and
slabs, (flexure controls design)

J

Doubly reinforced concrete beams and
slabs, (flexure controls design)

Reinforced concrete columns, walls and
other, elements exhibiting brittie frac-
ture, (compression controls design')

J

0.10 < 10
p*

0 ~ 10 ~ 10
p p *'J'

~ 3

4'p, is the ratio of tensile reinforcement and must satisfy
the limitations:
0.0025 < p —As < 0.01

bd

*+Pp's the ratio of compression reinforcement and must
satisfy the limitations:
9 —A's 0' '025

bd
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TABLE 3 6-8

DYNAMIC STRENGTH OF MATERIALS

Dynamic Increase Factor
(DIF)

1. Reinforced Concrete

Concrete

Compression, axial or flexural
Shear as' measure of diagonal
tension and punching shear

Bond

1. 25

1. 00

1. 00

Reinforcin .Steel

Tension

Compression

1.10

'1.10

Shear reinforcement to resist shear
as a measure of diagonal tension
and punching shear 1. 00

2. Structural Steel

Flexure and tension

Compression

Shear

1.10

1.10

1.00
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TABLE 3. 6- ')

RESI STANCE —YIELD DISPLACEMENT

VALUES FOR BEAhhS

DESCRIPTIOV

(I) CamILEVER

)R

RES I STAMC.E.

~m=--~u
L

'(IELD
DISPLACEME~

XQ :R~ L~

3EI

{2.) SIMPLY SUPPoRTED
~ R~

~m L~Xe=
08EE

L/Z. L/Z.

(3) FIXED SUPPO~
Rrn

L/Z

4(M+~+M~)

L
x =R~L

IS? EE

WHERE,:
M+~= ULTIMATEPOSITIVE MOME,NT CAPACITY . ( Fy.- Ly5$
M~= ULTIMATENEGATIVEMOMENT CAPACITY.( PT.- L >Q)
I = MOMENT OF INERT)A (IN4)

FOR REINFORED CONCRETE I= I~
SEE N OTE, 5 A CCOMPANYIN G 7H15 TAMIL.i
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TABLE 3.6-9 (Continued) Page 2 of
3'OTES:.

The resistance of typical structural elements, whose flexural
strength defines-the minimum capacity, and their yield
displacement approximations are presented in Tables'.6-9 and
3.6-10. It is preferable that the limiting capacity of an
element be in the flexural mode, not in shear. In evaluating
the yield displacement with the usual elastic analysis, the
moment of inertia must account for cracking of concrete sec-
tions. The empirical relation for this type of loading 'is an
average moment of inertia, Ia', calculated as follows:

'

Ia = 1/2 (Ig + Ic)- = 1/2 bt3 + Fbd3
12

Where:

Ig = Moment of inertia of gross concrete cross
'section of thickness t about .its centroid
.(neglecting steel areas) (inches4)

Ic = Moment of inertia of the cracked concrete
section (inches4)

b = Width of concrete sections (inches)

F = Coefficient for moment of inertia of
cracked section with tension reinforcing
only (see Figure 3.6-121)

t = Concrete thickness (inches)

d = Distance from extreme compression fiber
to centroid of tension reinforcing.(inches)

The moment of inertia, Ia, as calculated by'he above equation
must be used in the displacement eauation in Tables 3.6-9 and
3.6-10 for all reinforeced concrete members. The ultimate
moment capacity of a concrete section is considered as 'the
moment strength:

Mu 0 ~ 9As fdy ( d a/2 ) ( inch-lbs )
H
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TABLE 3.6-9 (Continued) Page 3 of 3

„. NOTES: (Continued)

Where:
r

As ~ area of tensile reinforcing steel (in2)

fdy' allowable dynamic yield stress for
reinforcing steel (lbs./in2)

d = distance from extreme compression fiber
, to centroid of tension reinforcing (inches)

' = depth of equivalent rectangular stress
block (inches)

If the element has compression steel, the appropriate equation
for compression steel applies.

The amount of reinforcing steel in concrete members satisfied
the following criteria:

For members with tension steel only:

f
.fy

For members with tension and compression steel:
f'c

d

+s - A's (g)2
bd .. d

Where:

As
bd

0 ~ 25 f'c
fy

f'c = compression strength of concrete (lbs/in2)
A's = area of compressive reinforcement.

of concrete (inch )
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TABLE 3.6-10.

RES J STAhlCF —Y I ELD DISPLACEMENT

V U S I-"0 LA AM PLATES

DESCRIPTIoN

(1 ) SIMPLY SUPPORTED QN
ALLO'SIDES WJTH.LOAD
AT GEhlTEP, .

RES I STATIC.E

'(IELD
OISP~EQEQT

b

Rm = 2 tt J4~ Xe.=ARE<~ (I-Y )
IZEZ

0 b/a I,o
o4 O.J390 0,J5JS Q.ICn24 0.J78J

J.8
0. l884 O,I'944

Z.o
O.J981

3.0
Q.zop9 O. 203J

(R) F1XED SUPPORTS ON
ALL4SJDFS W<TH.....
lOADAT CENTER.

V'= POISSON 5 RATIO
+ = THJCKJ4mS t,'IN.')
E = MODULUS OF ELASTICITY(Ib/IN. )I = MoMENTOF INERTIA PER UNIT WIDTH(IN~/iH),

FOR REINFORCED CONCRETE >ECTIbhl T.= Ia.
SEEKOTES3Kt'OMPKNYI8~A8 LK.3. 6- 9

M+ =UtTIMATFPOSITIVE MOMENT CAPACITY
— t',IX.Ib./IN.)

Mz—-VLTIMATE.NEC ATIVE.MOMENTCAPACITY
(IN. Iu.iiN,)

= 2 II'(M+ i M~) I Xe=~Rinh~(i-V )
I Z.El

bid loO J,Z, J,A 1,8 ZO
o.or ll O,O77( o.OS'.0854 ,0864 .oSGC O.OSl I



Pipe
Break
Hos. Room

Elev.
(ft.)

Differential
Pressure

(psi)

ThBLE 3.6-11

Differential
Temperature

OF
Live
Load

Int. to Ext. . (psf)Int. to Int.

DESIGN LOhDS IH hREhS MllERE PIPING FhILURES OCCUR

From
Floor

lfung Loads
sf

From
Ceiling

Equip.
Loads
(Kips)

16 to 18 R 15

19 to 20

F 21 to 23

24 to 26

27 to 31

32 to 33

34 to 35

36 to 45

46 to 55

56 to 57

58 to 68

R 113

R 112

R 206

R 313

R 305

R 408

R 406
& 407

R 409

R 511

R 510

73 to 82

83 to 86

R 206

R 604

87 to 93 R 206

94 to 97 R 504

98 to 106 R 604

I
69 to 70 R 509

71 to 72 R 106

422 0.51

441

441

471

5100 6

501

522

522

0. 33 ~

0.51

0.05

0. 48

0.00

1.0
15.0

535

548

548

11.0

4.4
1.8

572

471

0.03

0.05

548 0.00

572 " 0.03

548 2.1
444 0. 09

471 0. 05

0 '0

Oo

20

20

20
Oo

Oo

Oo

Oo

Oo

Oo

40

40

40

40

40

40

0 40

0 40

0 40

0 . 40
Oo 40
Oo

0
0

59

250

250

250

250

1000

250,'., ~

250

250

400

400

40

80

65

80

55

51

400 , 88

250 ' 74

250 84

250 15

250 75

400 59

250 15

50

84

"34

36

45

15

36

59 68

59 - 68

32 34

40 30

34 85

41 88

126 0

1 4k
Pump

None

None

None

Hone

Hone

Hone

1 5k
Pump

Hone

None

Neat
Exchs.
16.2 &

29. 5

None

None

Vaporizer

Hone

Vaporizer

Hone

liest and
Vent Unit
51

Steam
Tunnel

NOTESt

R 310 501 20.0 20 1000 277

1 ~ For location of pipe break nos., see Figures 3.6-43 thru 3.6-62
2. For vertical and horizontal seismic factors, see 3.7

'.

For pipe break thrust loads at pipe break number locations, see Table 3.6-6

41 None
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SUMMARY OP POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS

Node 215
Node 216
Node 217
Node 219
Node 221
Node 222
Node 223
Node 224
Node 226

..Node 227
Node 229
Node 230
Node 232
Node 291
Node 628
Node 630
Node 632
Node 634

LONGITUDINAL BREAKS

Node 218
Node 220
Node 225
Node 228
Node 231

iQLSHZHGTOH PEKXC PCNER SUPPLY SYSTEM

NUCLEAR PROJECT HO 2
MAIN STEAM LOOP A

FXGURE

3. 6-'1.2





DELETED

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCZZAR PRMZCT HO~ 2

FIGURE
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SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS
t

LONGITUDINAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

233
234
235
237
238
239
240
242
243
245
246
248
249
251
292
636
638
640
642
644

Node 236
Node 241
Node 244
Node 247
Node 250

WASED2IGTON PUBLIC POWER SUPPLY SYSTEM

. NUCLEAR PRMECT HO~ 2 MAIil STEAM LOOP B

PIGURE

3.6-13
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WASHZNGTGH PUBLIC PC%BR SUPPLY SYSTEM

NUCT2WR PBMECT HOa 2
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WNP-2

SUMMARY OP POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node 252
Node 253
Node 254
Node 256
Node 257
Node 258
Node 259
'Node 261
Node 262
Node 264
Node 265
Node 267
Node 268
Node 270
Node 293
Rode 646
Node 648
Node 650
Node 652
Node 654

Node 255
'ode260

Node 263
Node 266
Node 269

KhSHZNGT08 POBLXC POWER SUPPLY SYSTEM

5UCZZAR PRMECT SO~ 2
MAIN'STEAN LOOP C

FXGURE
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FIGURE
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WHP-2

SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

271
272
273
275
277
278
279
280
282
283
285
286

'88

290
656
$ 58
660
662

Node 274
Node 276
Node 281
Node 284
Node 287

WASHZHGTOM PUBLIC POKER'UPPZY SYSTEM

HUCLZAR &KQE(.~ SO~ 2
MAIN STEAM LOOP D

PZGURE
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DELETED

WASEDHGT08 PUBLIC POWER SUPPIiY SYSIXH
I

NUCLEAR PROJECT BO~ 2

FIGURE
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WASHXNGTCN PUBXZC PQWER SUPPLY SYSTEM

NUCXZhR PROJECT ~~ 2
REACTOR FEEDWATER LINE A

PXGURE
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DELETED

WASHINGTON PVBLZC POWER SUPPIiY SXSTKN

NUCLEAR PBCQ1KT NO~ 2

PZGURE
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WASHIHGTON PUBLIC POWER SUPPLY SYSTEM
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FIGURE
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WASHINGTON PUBLXC POWER SUPPLY SYSTEM

NQCLEhR PlKL7RCT SO~ 2
REACTOR FEEDWATER LINE 8

PEGURE
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FIGURE
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WASHZNGTCH PUBLZC POWER SUPPLY SYSTEM

HUCZXAR PBGZ~ HO~ 2

PZGURE
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WASHINGTON PUBLZC POWER SUPPLY SYSTEM

NUCLEAR PMQECT NOa 2

PZGURE
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WNP-2

SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS

Node 419
Node 420
Node 421
Node 423
Node 424
Node 426
Node 427
Node 428
Node 429

LONGITUDINAL BREAKS

Node 422
Node 425

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NQCLEMt PRMECT NO 2
REACTOR MATER CLEANUP

PZGURE
3.6-18c



WNP-2

SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS

Node 340
Node 341
Node 342
Node 343
Node 344
Node 345
Node 347
Node 348
Node 350,
Node 352
Node 365
Node 366
Node 367
Hode 368
Node 369
Node 370

Node 372
Node 373
Node 375
Node 377

. Hode 379
Node 380
Node 381
Node 381A
Node 381B
Node 382
Node 383
Node 384
Node 385
Node 386 "
Node 387

Node
Node
Node
Node
Hode
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

388
389
389A
389B
390
391
392
393
394
395
396
397
399
400
402

LONGITUDINAL BREAKS

Node

Node

Node
Node

Node
Node

center of t.341, 342, 3433 (TEE)
346
349
center of t.384, 385, 386j (TEE)
374
371
center of L366, 367> 368j (TEE)
center of t.394, 395, 3963 (TEE)
398
401
center of L389, 389A, 3903 '(TEE)
center of (380, 381, 381A3 (TEE)

WASHZMGTOM PUBLIC POWER SUPPORT SYSTEM

NUCZZAR PROJECT BO~ 2
REACTOR MATER CLEANUP

PZGQBE
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DELETED >

~ ~

RASHZNGTON PUBLZC POWER SDPPLY SYSTEM

NQCZZAR PEKQECT HOa 2

PZGURE
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DELETED

WASH1HQTGR PUBLZC POWER SUPPLY SXSTZlC

NUCXZAR PROJECT SO~ 2

PZGQRE
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~ MASHZHGTOH PUBLIC POWER'UPPLX KfSTEM

NUCLEAR PROJECT HOa

FIGURE
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WASBIHGTOH PUBLIC POWER SUPPLE SYSTEM
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FIGURE
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DELETED

RASHZHGTON PUEKXC POWER SUPPLY SYSTElt

NUCLEAR PRMECT 2Am 2

FEGURE
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WNP-2

SUMMARY OP POSTULATED PIPE BREAK

LOCATIONS'IRCUMFERENTIAL

BREAKS LONGITUDINAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node

.-Node
Node
Node

17
18
20
21
22
23
25
26
28
29
30
31

Node. 19—
Node 24
Node 27

WASHZHGTOS PUBLXC POWER SUPPLY SYSTEMIC

'0(ZZAR PROJECT. SO~ 2

.RESIDUAL HEAT REMOVAL LPCI
MODE LOOP A
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WNP-2

SUMMARY OF POSTULATED PIPE BREAK LOCATZONS

CZRCUMFERENTZAL BREAKS LONGZTUDZNAL BREAKS

Node 33
Node 34
Node .36
Node 37
Node 38
Node 39 ..
Node 41',
Node 42,—
Node 44.,-

' Node- 45
Node 46
Node 47.

Node 35
Node 40
Node 43

WASHZHQTOS PUBLXC PCRER SUPFUC SYSTEM

HUCLEhR PRMEC'I HO~ 2
RESIDUAL HEAT REMOYAL LPCI

NODE 'LOOP B

PXGORE

3.6-21b
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WHP-2

. SUMMARY OF POSTULATED PZPE BREAK LOCATZONS

CZRCUMFERENTZAL BREAKS

Node 49
Node 50
Node 52
Node 53
Node 54

~ Node 55
Node 57
Node 58
Node 60
Node 61
Node 62
Node 63 .

LONGZTUDZNAL BREAKS

Node 51
Node 56
Node 59

WASHINGTON PUBLIC POWER SUPPLY STS-Ell

NUCLEAR PROTECT HOe 2

RESIDUAL HEAT REMOVAL LPCI" MODE.'LOOP C

FIGURE

3.6-22b
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SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node
Node
Node'ode
Node
Node
Node
Node
Node

~ Node

65
65A
65C e

65D .

65F
65G -."..":
66.
67
69.
71

Node 65B
Node 65E
Node 68

WLSHZNGTON PUBLZC POWER SUPPLY STPX294

NUCZkMC PROJECT How 2

RESIOUAL HEAT REMOVAL SHUTDOWN

COOLING LOOP A

PZGURE

3.6-23b
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WNP-2

SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node

72A
72B
72D
72E
72G
73
74
75
78

Node 72C
Node 72F
Node 76

WASBZHGTOH PUBLXC POWER SUPPLY SYSTEM

NUCLEAR PROJECT How

2'ESIDUAL HEAT REMOVAL SHUTDOWN

COOLING LOOP 8
PZGURE
3.6-24b
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0 WHP-2

SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS

Node 79A
Node 79B
Node 79D
Node 79E,
Node 79G
Node 79H
'Node 79J
Node 80
Node 81
Node .82

LONGITUDINAL'REAKS

Node 79C
Node 79F
Node 79I

WLSEDSGTCRi PUBLXC POWER SUPP'YSTEM
HQCTZAR PBMLCX'O 2

R'ESIDUAL HEAT REMOVAL SHUTOOMg
COOLING. SUPPLY

PEGURE
3.6- .

25b
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LATER

%LSBZNGTON PUHKXC POWER SUPPLY SYSTEM
RCIC RPV HEAD SPRAY

NQCLZAlt PRGZKT NO» 2

PZGURE
3.6-26b





WNP-2

O.
SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS

Node 1
Node 2
Node 4
Node 5
Node 6
Node 7

LONGITUDINAL BREAKS

Node 3

WASBZHGTOH PUBLIC PCNER SUPPLY SYSTR4

HQCLEhR PROJECT NO~ 2
LOW PRESSURE CORE SPRAY

FIGURE

3.6-27b
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WNP-2

'0
SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node 9
Node 10
Node 12
Node 13
Node 14

'Node 15

Node 11

WASHZHGTOH PUBXZC POWER SUPPZiT KfSTElt

NUCZJKR PRQJ1KT HO~ 2
HIGH PRESSURE CORE SPRAY

FZGORE

3.6-28





WNP-2

0
SUMMARY OF POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

194
195
197
198
200
201
202
203=
205
206
208
209
211
211A "

212
212A
214
214A

Node 196
Node 199 i
Node 201A
Node 204
Node 207
Node 210
Node 213

WASEKSGTOH PUBLXC POWER SUPPLY SYSTEM

HUCZZAR HKQECT 80~ 2
I

RHR CONDENSING NODE RCIC
TURBINE STEAN

FIGURE

.6-29b





DELETED

WlSHZHQTON PUBLXC POWER SUPPXiY SYSTEM

NUCZZAR PRME~ HOa 2

FZGURE
3.6-29
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SUMMARY OP POSTULATED PIPE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

541 .

542
543
544
545
546
547
549
550
551
553
554
556

Node
Node
Node

~ Node
Node

, Node
Node
Node
Node
Node
Node
Node
Node

557
558
559
560
562
563
565
566
568
569
570
571
573

Node
. Node

Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

574
576
577
578
579
580
582,
583
585
586.
588
589

WASH XHGTOH PUBLXC POWER SUPPM SXSX88

NQCLRAR PROJECT HOa 2

MAIN'TEAMVALVES DRAINAGE
PIPING

PXGORE

3.6-30b
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DELETED

WASHZHGTON POBLXC POWER SQPPZZ SYSTEM

HQCXZAR PRMECP %)a 2

PZGURE
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DELETED

WASHZHQTCRT PUBZiZC PC%MR SUX%%Y SYSKW

HUCKZAR PRGZKT HOi 2

PZCURE

3.6-30d
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WNP-2

SUMMARY OP POSTULATED PZPE BREAK LOCATZONS
I

CZRCUMPERENTZAL BREAKS

Node
Node
Node
Node
Node
Node
Node
Node
Node

. Node
Node
Node
Node
Node
Node
Node

663
664
666
666A
666B
667
668
669
670-'71,

672
673
674
675
675A
675B

Node 676
Node 677
Node 678
Node 679
Node 680

.Node 681
Node 683
Node 687
Node 689
Node 690
Node 692
Node 694
Node 695
Node 696
Node 697
Node 698

WLSHIBGTON PUBLIC POWER SUPER SYSTEM

HUCXKQt PE~~ HO~
MAIN STEAM RPV HEAD VENT

PIGURE

3.6-3lb





DELETED

MASHZNGTON PUBLIC POWER SUPP'YSTEX
NUCQVQC PROJECT SOa 2

PZGURE

3.o-31c





MASHISQTGH PUBLXC POWER SUPPING SYSTEM

NUCXZJlR PROJBCT %7~

RRC REACTOR PRESSURE VESSEL DRAIN PIGURE
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SUMMARY OP POSTULATED P1PE BREAK LOCATIONS

CIRCUMFERENTIAL BREAKS LONGITUDINAL BREAKS

Node 1
Node 2
Node 4
Node 5
Node 7
Node 8
Node 10
Node 10A
Node ll
Node 13
Node 14
Node

17'ode64
Node 65
Node 68
Node 70
Node 71
Node 72
Node 72A
Node 73
Node 74
Node 76
Node 77

, Node
Node
Node
Node

. Node
Node
.Node
Node
Node
Node
Node
Node
Node
Node
Node
Node
Hode
Node
Node
Node
Node
Node
Node

80
117
118
120
123
124
125
125A
126
127
128
129
132
168
169'71

173
174
175
175A
176
177
180

'ode
Node
Node
Node
Node
Node
Node
Node
Node
Node
Node

7A
10B
13A
70A
73A
76A

123A
126A
128A
173A
176A

WLSHIMGXOM PUBLIC POWER SUPPLY SYSTEM

HUCLFML PROJECT 2Ã)

HAIN STEAM LOOP A, B, C, 5 D INSIDE
MAIN STEAM TUNNEL

FIGURE

3.6-33



DELETED

WASHINGTON PUBLIC PGIIRR SUPPLY SYSTEM

HUCZJVLR PROJECT HOe 2

FXGURE
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WhSHZBGTCN POBLXC POWER SUPP'XSTKN
NUCZZAR PROJECT ?Kla 2

FIGURE

3.6-33d



'I



v

DELETED

WLSHZSGTGN POBLZC POWER SUPPLY SYSTEM

5UCKZAR X9KQECP 2Ã)a 2

FIGURE

3.6-33e
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LATER

WASEDBGTOH PUBLZC POWER SUPPLY SYSTEM

NUCLlUQK PRMECT HO 2

REACTOR FEEDWATER PIPING LOOP A
INSIDE MAIN STEAM TUNNEL „

PZGURE

3.6-34
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DELETED

wasammm roaxxc xawER sUpmx sxstsa
NDCXZhR PRMECT HOa

PZGURE

3.6-34c
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WNP-2

Abnormal Loads

Abnormal loads are loads generated by the design
basis accident under consideration.

P

p I

Maximum differential pressure equivalent
static load within or across a compartment
generated by the postulated pipe break, and
including an appropriate margin to account
for uncertainty in the calculations'
small break case is also investigated.

Pa loads are due to a high energy pipe
break outside containment and are discussed
in 3.6.1.6; this includes pipe break in the.
main steam tunnel.

Negative internal pressure or positive
internal pressure (noted below) relative to
the outside atmosphere and acting only
within the reactor building secondary con-
tainment in conjunction with other loading
including the design basis tornado or the
safe shutdown earthquake (SSE).

(1) Positive internal pressure =. (+) 0.25
psig

(2) Negative internal pressure = (-) 0.012
psig

Ta = Effects of thermal environment on the
structure generated by a postulated pipe
break. This includes„ To for all other
areas not affected by the pipe break. (See
3 ' 1 ~ 6) ~

Ra Effects of thermal environment on the pipe
reactions on the structure and equipment
reactions on the structure generated by a
postulated pipe break. This includes
Ro for all other areas not affected by the
pipe break. (See 3.6.1.6).
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Rr Local effects on the structure (e.g., walls
and barriers) generated by a postulated
pipe break. (See 3.6.1.6) These effects
include:

(1) Reactions from broken pipes, Yr

Yr =

Y o

3

(2) Jet impingement, Y>

(3) Missile impact due to a postulated
ruptured pipe, Ym

Equivalent static load on the structure
generated by the reaction, on the broken
high — energy pipe during the postulated
break, and including an appropriate dyna-
mic load. factor to account for the dynamic
nature of the load.
Jet impingement equivalent static load on a
structure generated by the postulated
break, and including an appropriate dynamic
load factor to account for the dynamic
nature of the load.

Ym = Missile impact load on structure generated
by or during the postulated pipe break, as
from pipe whipping, arrived at by an energy
approach to account for its dynamic nature
(See'.6 ' ~ 6.3) ~ Elasto-plastic behavior
is assumed with appropriate ductility
ratios (from Table 3.6-1), provided
excessive deflection does not result in
loss of function of any safety-related
system.

Xn addition to their,own,dead loads, including the weight of
equipment, piping, cable trays, etc, floors are'esigned for
conservative live loads resulting from the movements of the
largest possible pieces of equipment. These live loads are
patterned to produce the most critical loading effects for the
slabs and beams. Floors and roofs are checked for their abi-lity to transmit shear loads through diaphragm action. The
live load on subgrade walls includes a minimum surcharge load
of 300 psf resulting from normal live loads ~
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a. Exterior and interior walls: 39'-0" pressure head
internally confined by the walls

b. Floor slab: 22'-0" pressure head acting upward
on the slab

For lateral soil pressures on exterior surfaces of the
subgrade walls, see 3.7.2.

The Seismic shear forces on the exterior (shear) walls are
obtained from the seismic analysis described in 3.7.2.

Loadings due to a high-energy line break outside the contain-
ment are discussed in 3 '.1 and 3.6.1.6.

Loadings on the spent fuel and dryer-separator pools include
the effects of water set in motion by seismic accelerations
and the thermal gradient resulting from the high temperature
of the water in the

pools'he

siding and roof deck on the reactor building superstruc-
ture are designed to blow off at a specified wind pressure,
ensuring that only the steel frame need be designed for tor-
nado loadings ~

As noted in 3. 8.4. 1. 1. 4, overpiessurization of the main steam
tunnel in the secondary containment of the reactor building is
prevented by means of venting the tunnel to the atmosphere and
to the turbine generator building by means of blow out panels
in the north end of the tunnel. The blow out panels are
designed to blow off at 1/2 psi differential pressure. The
tunnel is designed to withstand the internal differential
pressure arrived at on the basis of the pressure history in
the tunnel following a steam line break. For a discussion of
this analysis, see 3.6.1.20.

3.8.4.4 Design and Analysis Procedures

Conventional elastic techniques are used in the design and
analysis of all structural components, subject to qualifica-
tions presented in 3.5.3 and 3 '.1.6. All buildings are ana-
lyzed basically as shear wall structures, and all floors are
checked for their ability to transmit shear forces through
diaphragm action. Exterior walls are designed to resist a
combination of'vertical loads, bending moments and lateral
shear and overturning moments associated with seismic forces
(see 3 '.2) and tornado loads. Longitudinal and lateral
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shears are transferred to the mat through shear friction rein-
forcement and keys. The'loor slab or beam and column framingis modeled to most closely approximate the actual structural

, behavior, and all boundary conditions are
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determined by stiffness evaluation of the actual intersecting
structural members at the points of interest.
The design and analysis procedures utilized comply with ACX
318-71 Code (Reference 3.8-10) for concrete structures and
with the AZSC Specification (Reference 3.8-11) for steel
structures, except. as qualified in 3.5.3 and 3.6.1.6.

All concrete structures, for both operating and design basis
load'ings, have concrete strains limited to 0.003 with the
exception of structures analyzed for the effects of a high-
energy line pipe break outside the containment, where the
elasto-plastic method of design is used (see 3.6.1.6). For
steel structures under operating and design basis loadings,
strains are limited to within the elastic range, with the
exception of structures analyzed for the effects of a pipe
break where an elasto-plastic method of design is used
together with appropriate ductility ratios (see 3.6.1.6).
Typical arrangements of reinforcing steel are shown for the
reactor building exterior walls and floor slabs in Figures
3.8-30, 3.8-31, 3.8-36, 3.8-38 and 3.8-39.

All interfacing structures are separated by a gap. The gap is
of sufficient horizontal dimension to preclude disturbance of
Seismic Category I structures, including non-Seismic CategoryI safety related structures, and Seismic Category ZI struc-
tures., during the SSE and the Operating Basis Earthquake. The
combined deflections of adjacent structures during the SSE and
the Operating Basis Earthquake are less than the gap.

Seismic Category ZI structures are arranged and designed in
such a manner that adjoining Seismic Category I structures,
including non-Seismic Category I safety related structures,will not be damaged by Seismic Category XI structures, because
the stresses under the SSE and the Operating Basis Earthquake
conditions are either within the elastic range or, if not, the
plastic deformations are tolerable.
3.8.4.4.1 Reactor Building

The distribution of horizontal seismic shears and moments
between the biological shield wall and the exterior walls,
for the normal operating condition and the containment vessel
flooded condition, is determined by using the capabilities of
STRUDL IZ, as discussed in 3 '2.
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The steel superstructure of the reactor building is analyzed
and designed using elastic methods in Reference 3.8-11. The
steel roof trusses and the vertical and horizontal bracing are
analyzed for seismic and tornado loads using the STRUDL ZI
compute'r program.
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For each of the loading combinations delineated in Table 3.8-
15, the required sectional strength of concrete (U) is calcu- .
lated using the st ength design method of ACI 318-71 with the
applicable capacity reduction factor, modified by-a dynamic
increase factor (from Table 3.6-8) in load combinations 6, 7
and 8 for the abnormal load categories in Table 3.8-15.

The symbol "U" denotes the section strength required to resist
design loads or their related internal moments and forces
based on the strength design methods described in ACI 318-71 ~

For the strength design method load combinations, the margins
of safety are contained in the capacity reduction (P) factors
specified in the ACI 318-71 code.

3.8.4.5.2 Structural Steel

See Table 3.8-17 for the criteria used for:
a. Required limits of section strength, S and Y

b. Section moduli

The symbol "S" denotes the required section strength based on
the elastic design methods and the allowable stressed defined
in Part 1 of the AZSC "Specification for the Design,
Fabrication and Erection of Structural Steel for Buildings",
February 12, 1969.

The 33% increase in allowable stresses due to seismic loading
is not permitted.

The symbol "Y" denotes the section strength required to resist
design loads based on plastic design methods described in Part
2 of the AISC "Specifications for the Design, Fabrication and
Erection of Structural Steel for Buildings", February 12,
1969, modified by a dynamic increase factor (from Table 3.6-8
in load combinations 6, 7 and 8 for the abnormal load cate-
gories in Table 3.8-16, under Plastic Design Method).

For steel structures, the elastic working stress design method
of Part 1 of the AZSC specification (See Table 3.8-9) is used."
All the loads considered in the loading combinations are fac-
tored loads.

The plastic design method of Part 2 of the AZSC specification
(See Table 3.8-9) is used as may be required for such struc-
tures as pipe restraint supports and pipe whip impacted com-
ponents such as steel plate barriers.
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TABLE 3.8-15
LOAD COMBINATIQNSAND LOAD FACTORS

SEISMIC CATEGORY X AHD NON-SEISMIC CATEGORYI SAFETY RELAT'EO

COIICRETE STRUCTURES OUTSIDE PRIMARY METALCOHTAINMENT

LOAD CATEGORY

CONSTRUCTION 'i

NORMAL

LOAD
COMSI
HATIOH

No.

Ul

Ib

US

UB

2b

D L

1.4

0.9 I 3
le4 1.7

1.4 1.7

I.+ l.7
1.4 17
'0.9

1.4 1.7

1.4 1.4

R'.9

1.4

-NORMAL

'To P Pt

1.7

1.4 1.7

l.7
1.4 1.7

1.4

1.7

1.4 1.4

1.4 17
l4 l7
1.4 1.7

I 4 l.7

W H F

Ie3

1.9

1,4

SEVERE ~

EHVIROIIMENTAL' ABNORMAL

Ta Ra Rr pl

EXTREME
ENVIRON.

wl H'

O

UJ
~ U)

SEVERE

EXTREME ENVIRONMENTAL

3b'7

U9
UIO

0,9
I. I te3

I.l 1.3

0.9
1.1 1.3

I..I 1.3

l.4 I'7
14 14

I.O 1,0 1.0

1.3

I. I I.3

13
I.l 1.3

1.7

t.4 1.4

I.O

I.I 1.3

I I I.'3

14

I.9

1.3

I.3
I.3
1.3

1.4

1.4
t.7
1.4

1.0

uit-~
00

pzz
oow0

O

ABNORMAL

ABNORMAL/SEVERE
EtIVIRONMEHTAL

ABIIOR'tAAL/EXTREME
ENVIRONMENTAL

U II

I a 0 '1.0

I. 0 I.O

1.0 1.0

10 10
1.0 1.0

1.0

10
I.O'.O

I.S

I.ZS

1.0

1.0 1.0

1.0 I.O 1.0

I.o I.O I.o
I.o
1.0

I.o
I.O

I.o

SEE NOTES DH FOLLOWING PAGEe e
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TABLE 3.8-15 (Continued)

NOTES:

In combinations 6, 7 and 8, the maximum values of Pa, Ta,
Ra Yz and Y>, including an appropriate dynamic load
factor, are used. The value of Ym is arrived at by an
energy balance method of structural action (3.6.1=6.3.2),
to account for the dynamic nature of the load.

In combinations 7 and 8, local stresses due to con-
centrated loads Yr, Y> and Ym may be permitted to exceed
the allowable stresses, provided there is no loss of
function of any safety-related system as a result .
thereo f.

2 ~ In considering the concentrated tornado missile load in
Combination Ull, local section strength capacities may be
exceeded'nder these concentr'ated loads provided there is
no loss of function of any sa fety-related system as a
result thereof.

3 ~ All the loads listed are not necessarily applicable toall concrete structures. Loads not applicable to a par-.ticular structure are deleted.

If, for any combination, the effect of any load other
than dead loads reduces the stress it is deleted from the
combination.

5. Combinations 1 through 8, lb, 2b, 2b', 3b and
3b'orrespondto those in the NRC Standard Review Plan for

3.8.4. Combinations Ul through Ull are not in the review
plan for 3.8.4, and are used in addition to those of the
review plan combinations.

~ 6 'ashed lines indicate that the load or load combinationis'ot used.

7 ~ For load definitions see 3.8.4.3.
8 ~

9.

10.

This table applies to 3.8.4 and 3.8.5. This table is
displayed, in part, in 3.4 2 ~

~ Deleted. Replaced by Note 11.

Deleted. Replaced by Note 11.

Combinations 6, 7 and 8 are used only when abnormal loads
generated by a postulated pipe break are included.
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TABLE 3.B-I6
LOAD COMBIHATIOHS AHD LOAD FACTORS

SEISMIC CATEGORY. I AND NON SEISMIC CATEGORY I SAFETY RELATED
STEEL STRucTuRES ouTSIDK PRIMARY METALCONTAINMENT

'OAD

CAT EMORY
LOAD
COMBI-
NATION pHo.

NORMAL 5EVKRK
ENVIRON

Tb Pb E

ABNORMAL

Pa ~a F|a

EXTREME
ENVIRON

P
F''O

III

I- 040
+ X

NORMAL
Bo
W I-Q»
gz SEVERE ENVIRONMENTAL

la

2a

1.0 l.o

leO

I,O

1.0

I.O I.O

I.o I.O

W

~X
o~
ud)
~W

0 Ul
4
QX

0

EXTREME EHVIRONMENTAI

ABNORMAL'.

DI
4lCb
O>

ABIIORMAL/SEVERE ENVIRONMENTAL

4u'B
NORMALQXTREMEEI1VIRDIIMEIITAL

lll2 1.0 I.O

Ill3 1.0
IL14 1.0

I.O

I.O I.O
I.O IO

0xI-
W
X
z

~o
ul-
>b
Wo
aA u

NORMAL

SEVERE ENVIRONMENTAL

EXTREME ENVIRONMENTAL

Ib

2b

3b

laO 1.0

1.0

1.0

1.0

10 10

I.O I.O

oz-jo
b }-

ABNORMAL

ABNORMAL/SEVEREfNVIRONMENTAL

I.O lo 0
ILI2 I.o 1.0

10 lo
1.0 1.0

1.25

ll5 10 10

1.25 1,0 1,0

1.0 1.0 I.O

1.0

I.O

I.O

-l,o
ABNORMAL/EXTREMEEIIVIRONMKNTAL Il13 l.o

u.I4 I 0
f.o Iso
I.O I.O

SEE NOTES APPLICABLE To TABLE OH FOLLOWING PAGE..
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TABLE'3-8-16 (Continued) Page 2 of 2

NOTES:

l. In combinations 6, 7 and 8, (factored load conditions,
Plastic Design Method), the maximum values of Pag Tag Rag

'Y>, and Yr, including an appropriate dyanmic load factor,
are used; and the value of Ym is arrived at by an energy
balance method of structural action (3.6.1.6.3.2), to
account for the dynamic nature of the load.

In combinations 7 and 8, (factored load conditions,
Plastic Design Method), local stresses due to con-
centrated loads Yr, Y> and Ym may be permitted to exceed
the allowable stresses, provided there is no loss of
function of any safety-related system as a result
thereof.
In considereing the concentrated tornado missile load in
combination U14, local section strength capacities may be
exceeded under these concentrated loads provided there is
no loss of function of any safety-related system as a
result thereof.

2 ~ Thermal loads for factored load conditions are neglected
when it can be shown that they are secondary and self-
limiting in. nature.

3 ~

4 ~

All the loads listed are not necsessarly applicable toall concrete structures. Loads not applicable to a par-
ticular structure are deleted.

If, for any load combination,, the effect of any load
other than D reduces the stress, it. is deleted from the
combination.

5 ~ Combinations 1 through 8, la, 2a, 3a, lb, 2b, and 3b
correspond to those in the NRC Standard Review Plan for
3.8.4. Combinations U12, U13 and U14 are not in the
review plan for 3.8.4, and are used in addition to those
of the review plan combinations.

6 ~ Dashed lines indicate that the load or load combination
is not used.

7 ~ For load definitions, see 3.8.4.3.
8 ~

9 ~

This table applies to 3.8.4.

Combinations 6, 7 and 8 in the Plastic Design Method are
used only when abnormal loads generated by a postulated
pipe break are included.
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110 '02
(3.6.1)

Provide
of what
clearly
are dia
a conti
for not
in more

in Section 3.6.1.11.2.1 of the FSAR a definition
is meant by the term "contiguous grid". Indicate
whether it includes the corner grids (i.e.i which

gona L Ly adjacent) . Di scuss the verti ca L ext'ent of
guous grid. Additional Lyr provi'de just ifi cati on

assuming the simultaneous destruction of equipment
than one contiguous grid.

Response:

In the revised pipe break and missile evaluation the "grid"
approach is not used. Results of this evaluation and the
methodology used wiLL 'be provided in a future amendmentafter the evaluation has been completed.



Q. 110.003
(3.6.1)

Describe in 3.6.1.11.2 of the FSARi how you evaluate the
environmental effects of Leakage cracks in high energy
fluid systems postulated in accordance with the criteria
contained in 3.6.2.1.3 and 3.6.2.1.4.2.

Response:

Leakage cracks in high energy piping are not postulatedr
since the environmental and flooding effects of high
energy pipe breaks are considered as described in

3.6.1.11'nd

are bounding. The FSAR will be revised to reflect the
results after the curr ent pipe break andimissile evalu-
ation has been completed. I





Q. 110.004
(3.6.1)

Expand Section 3.6.1.11.3.1 of the FSAR to'(1) provide
just if i cat ion for not. assuming the simultaneous ma'l funct ion
of equipment in one or more contiguous gr ids,'2) describe
your procedures to evaluate the ef fects of f Looding which
are discussed in 3.6.2.1.4.2.c of the FSAR.

Response:

Environmental and f Looding effects resulting f rom moderate
energy piping failures are not assumed to be conf incd by
or id boundari'es. Upon complet ion of the current pipe break
and missile evaluations the FSAR text wiLL be revised to
reflect this'nd to respond to part (2) of your question.



0

0
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Q. 110.005
'3.6.2)

State in 3.6.2.1.1 of the FSARr the criteria for postu"
Lating break Locations in high energy piping not designed
to Seismic Category I criteria.

Response.'he

criteria for other piping runs is defined in3.6.2.1.1.3.*

draft revised FSAR page change.
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Q. 110.006
RSP
(3.6.2)

Zt is our position that a branch pipe connection to a
main run of pipe need not be considered as a terminaL
end when aLL the folLowing conditions are met: (1) the
branch and main runs are of comparable size and degree
of. fixity (i.e.i the nominal size of the branch is at
Least one half that of the main); (2) the intersection
is not rigidly constrained by the buiLding structureg
and (3) the branch and main runs of pipe are modeled
as a common piping system in the stress analysis of
these pipes. Revise Note (a) of 3.6.2.1.1.1.a to
correspond with this definition of terminal ends.

Response:

For the response see revised 3.6.2.1.1.1.a.*

*See attached draft page changes.
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3.6.2.1.1.1'

~

b.

Postulated Pipe Break Locations in ASW SectionIIIClass 1 Piping
!

The terminal ends of the pressurized- portions
of the run.
Zntermediate .locations of postuLated pipe breaks
are selected by -application of one of the follow-
ing sets of rules:
(1) Pipe break is postulated at each location

of significant, change in flexibility, such
as pipe fittings. (elbows, tees and re-
ducers),=and circumferentiaL connections to

'alvesand flanges..
(2) Based on„stress .and, fatigue analysis, as

calculated according to ASPIC Code Section
XII Sub-article NB-3600, no break is pos-
tulated if any of the following applies:

(a) S does not exceed 2.4S
n. m

(b) S exceeds 2. 48 but does no exceed
39 , and the CuRulative Usage Factor
(U7(d) does not exceed 0.1

(b)

Terminal ends are extremities of piping runs that con-
nect to structures, eauipment, or pipe anchors that are
assumed to act as rigid constraints to free thermal
expansion of piping: A branch connection to a main

piping'unis a terminal end for a branch run, except when, the
nominal size of the branch is at least one half that of
the main piping run, and the branch and main nant~
modeled as a common piping system during the piping stress
analysis.

S is the primary plus secondary stress intensity range,
a calculated by use of.Eauation (10) of AS'ode
Section XXX Subsection NB, Paragraph NB 3653.1 between
any two load sets (including the zero load set) for
normal and upset plant conditions, including an OBE event
transient.

(c)
Sm is the design stress intensity, as described in ASME
Code Section XXX Subsection NB Paragraph NB 3229.

, U is the Cumulative Usage Factor that indicates tne total
fatigue damage as calculated by the procedure in AS&lE
Code Section XXX Subsection NB, Paragraph NB 3653.
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Q. 110.007
(3.6.2)

Indicate in Note (f) of 3.6.2.1.1.1.b(2) (c) of the FSAR
the range of plant operating conditions considered in
your evaluation of Equation 13 of Subsection NE"3'653.6(b)
of the ASNE Code.

Response:

In this evaluation Me are using the Load combinati'ons
applicobla to the normaL plant conditions defined "'in
footnote (a) to FSAR 3.6.2.1.
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Q. 110.007
(3.6.2)

Indicate in Note (f) of 3.6.2.1.1..1.b(2)(c) of the FSARr
the range of plant operating conditions considered in
your evaluation of Equation 13 of subsection NE-3653.6(b)
of the ASIDE Code.

Response:

In this evaluation we are using the Load combinations
applicable to the normal plant conditions defined in
footnote a) to 3.6.2 ~ 1.
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Q. 110.008
(3.6.2)

, Indicate in 3.6.2.1.1.3 of the FSAR how the criteria
for pipingr which is not designed to comply with the
ASME Boiler and Pressure Vessel Codes differs. from
that for piping which is designed to this code.

Response:

The cr iteria for postulating pipe break Locations in
piping not designed to comply with the ASNE Boiler
and Pressure VesseL Code does not differ from that
for ASNE Section III'lass 2 and 3 piping.

See revised Section 3.6.2.1.1.3.*

~ *See attached draft page change.





3.6 ~ 2 ~ 1,1;2

a ~

. Postulated Pipe Break Locations in ASIDE Section
IXI Class 2 and 3'Piping Runs

The terminal ends of the pressurized portions
of the run.

b. Intermediate locations of postulated pipe breaks
are selected by application of one of the fol-
lowing sets ofhrules:
(l) Pipe break is postulated at each loca'tion

of significant change i:n flexibility, such
as pipe fittings (elbows, tees, and re-

„ducers),'nd circumferential connections
', .'.. for valves.':,and. flanges"..'.
(2) At each locati.on-.where the stresses under

the loadings resulting from upset plant
conditions, including an OBE event as calcu-
.'lated by the .summation of Equations (9) a'nd
(10) of ASME Code Section IXI Subsection NC,
Paragraph NC 3652, exceed'.8 (1.2Sh + S )
where Sh and SA are as defined in Pa"agraphA

NC 3611.2.
(3) Xf there are not at least two intermediate

locations, where the above noted stresses
exceed 0.8 (1.2Sh + SA), a minimum of two
separate locations are chosen based upon
stress, except if the piping run has only
one chagge.of direction, a minimum of one
intermediate break is postulated,

(4) Intermediate breaks are not postulated in
sections of straight pipe .where there are
no pipe fittings, valves, or flanges.

3.6.2.1.1.3 Break Locations'in Other Piping Runs

Postulated pipe break locations for piping other than ASMZ
Code Section XIX Class 1, 2 and 3, are postulated inhp''p ' h' P*
to the criteria set forth for ASME Code Section III Class 2

and 3 piping.
3. 6. 2. 1. 2 . Postulated Pipe Break Locations in High Energy

Fluid System Piping Between Containment Isolation
Valves.

Pipe breaks (not including leakage cracks) are postulated in
locations as indicated'elow:
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Q. 110.009
(3.6.2)

Provide in Section 3.6.2.1.2.3 of the FSAR a definition
of the phrase "through-waLL Leakage crack" for which
the tunneL structures are designed. We note that this
section cross-references 3.6.1.20 for further discussion.
Howevers as noted in Question 110.001'his Latter
section is not in the FSAR. r

Response:

The "th~ough-waLL leakage crack" i s defined in
3.6.2.1.4.2. Section 3.6.1.20 has been provided
with the response to Question 010.011.
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Q. 110.010
RSP
(3.6.2)

It is our position that the piping which is between
the containment isolation valves and for which no breaks
are postulatedr wilL receive a one hundred percent
volumetric examination of all weldsr including the
circumferentialr the Longitudinalr and the branch to
main run weldsi during each inspection intervaL. (Refer
to Subsection IWA-2400 of,the ASNE Code.) Accordinglyr
revise Section 3.6.2.1.2 of the FSAR to provide a
commitment to such an augmented inservice inspection
program.

Response:

As discussed in Section 3.8.6r the WNP"2 design incor-
porates integraLLy forged (one piece) Type 1 fLued head
fittings on aLL high energy piping containment pene-
trations with the exception of the main steam penetrations.
The main steam penetrations are classified as Type 1r
but are not integrally forged. They are constructed from
a flued head forging welded to a section of process pipe.
That penetration weLd is c lassified as an integral attach-
ment weld and not a pressure boundary weld. Neither the
integraLLy forged nor the main steam flued heads contain
Longitudinali circumferentiali or branch to main run
pressure boundary weLds. ALL circumferentialr Longi,tudinalr
and branch to main run welds between containment isolation
valves in ASNE Section III'Lass 1 high energy piping,
systems wiLL be examined prior to service according to
the WNP-2 Preservice Inspection Program PLan. That plan
requires one hundred percent volumetric examination of.
essentially all pressure boundary welds in piping
exceeding 1" nominaL diameter per the requirements of
the ASNE Section XI Code. In additions one hundred
percent volumetric examination of the ma,Tn steam fLued
head integraL attachment weld is required. The WNP-2
Inservice Inspection Program PLan wiLL include provisions
to repeat the examinations performed preservice during
each inspection intervaL on pressure boundary welds

in'll

high energy ASNE Section III'Lass' piping which
is between the containment isolation valves for which.
no breaks are postulated. Section 3.6.2.1.2 has been
revised accordingly.*
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WNP-2 does not contain any ASNE Section III'lass 2
high energy piping between containment isol.ation
valves. All such piping is classified as moderate
energy per the definitions provided in Section 3.6.2.1.
Thereforer a commitment for an augmented ISI program
for Class 2 piping is not required.

*See attached draft page change.
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3.6.2.1.2.1

(1) S does not exceed 2.4S

Postulated Pipe Break Locations in APSE Section
XXX Class Z Piping

No pipe breaks a e postulated in "the portion of piping
between primary containment isolation valves, if any of the
ollowing apply:

(2) Sn exceeds 2.4Sm but does not exceed 3Sm, and
tne Cumulative Usage Factor (U) does not exceed
0.1.

~ (3) Sn exceeds 3Sm; but Se and Sr are each less
than 2.4Sm, and,U .does. not exceed 0.1.

The stress levels in the ASIDE Section .XXZ Class Z contain-
ment, penetration high energy piping are maintained at or
below these limits and therefore, breaks are not postulated. ~

See 3.6.2.1.2.3 =or further discussion of containmen pene-
at'on piping.

3.6.2.3..2.2 Postulated Pipe Break Locations 'n AS>L=. Section
ZZX Class 2 and 3 Piping Runs

See 3.6.2.1.'2 b.(2) for s ress c iteria applicabl to
ASH-"- Section XXX Class 2 and 3 pip'ng between contairzaent

, i olation valves.

The stress levels .are maintained at or below these limits
anc therefore breaks are no postulated. See 3.6.2.1.2.3
for furthe discussion of containment penetration piping'.

3. 6. 2.1. 2. 3 Primary Containment Penetration Piping

Primary conta'nment penetrations, in order to maintain con-
tainment integrity, are designed with the following charac-
te istics:

a ~ They are capable of withstanding the forces
caused by impingement of the fluid from the
rupture of the. largest local pipe without
failure.

b..They are capable o withstanding the maximum
react'ons that the. pipes to which they are

f
attached are capable of e'xer"'ing.

(a) A program for,augmented inservice inspection will be included in the MNP-2
Inservice Inspection Program Plans to provide one hundred percent volumetric
ex mination each inspection, interval of all pressure boundary welds ~~

in Class I high energy piping etween
containment isolation valves for which no breaks are postulated.

3.6 -28
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3.8.6.1 Description

3.8.6.1.1 Piping Penetrations — Type 1

P=ocess lines traverse the boundary between the inside of the
steel primarv containment vessel and the outside of the bio-
logical shield wall by means of piping penetration assemblies
mcdade up of several elements. Two general types of piping
penetration assemblies are provided: Type 1 (also referred
to as "hot" tvpe piping penetration assemblies) and Type 2
(also referred to as "cold" type piping penetration

as-'emblies). '

Figure 3.8-5 shows a Type 1 piping penetration assembly.
The Type 2 penetration assembly is described in 3.8.6.1.2.
All piping is gene ally attached directly to the penetration
nozz'e. However, hot piping and multiple piping penetrations
pass through the nozzle as Tvpe 1 and Type 5 penetrations,
respectively. The Type 5 penetration is described in
3.8.6.1.5.

Tvpe 1 penetration assemblies which penetrate the primary
containment vessel consist of:

a. Penetration nozzle

b. Flued head fitting
c. Process pipe

d. Guard pipe, when required

Zn all Type 1 penetrations, containment closure is accomplish-
ec by. means of the flued head fitting. The flued head fitting
is located a-'he outer end of the nozzle, guard pipe and
process pipe, at a suitable distance external to the primary

With the containment vessel and biological shield wall. At this
e x c e p t 'I on loca ion I the flued head = fi"ting is welded to the nozz le .
of the 'one portion of the process pipe, which is within the penetra-

'tion assemblv, is an .integral part of the forged flued head
'"ting t'.".us eliminating pipe welds which would be inaccessi-

pen«ra ble for in-service inspection. (see Figure 3.8-5.)C The main"r steam flued heads are constructed from a flued head forging
welded to a length of process pipe such that the welded assembly
becomes a Type 1 penetration. (See Figure 3.8-10'ote 7.) The
flued head to pr ocess pipe weld is accessible for inservice
inspection.

3.8-147
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'I

'ng anc e1ectrica1 penetration deta'1s a=e c'scussed and
shown 'n 3.8.6.

he s"ress c 'e ia. Or'pcs"ulating b eaks 'n containment
pene a 'n piping loe ween isola ion valves ' g'en '
3.6.2.1.2.1 and:3 6.2.1.2.2
't,Bided a"tachmen s,. fcr''pipe suDports or other pu=pcses, 'tc
"nese po= iors o= p'ping a e avo'ced,except whe=e ceta'led

-'s =ess analysest or tests( a=e Der=ormec tc cemonstrate
co-.;1'ance with "Ne 1imiits c= 3.6.2.1.2. "n add'ion, the

-nl=.ue o„= circl=,i=:Bren ia,l anc longitudinal piping we1cs and
bra. ch connectiors,a=e m'r'mized

I

=-~~y p'pe..anchors 0«-restrain s',.-(e.'g.', ~ connections- to con-
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o=" ~we pip'ng exce — wne e such we1cs a=e 100 pe=cent vo1-
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.in' y i( energy '(/o>.+ice )'"service 'nspec "on. o=" we1cs ~ ccntainmen- penet=ation
~~//~~;~m~ is desc '~ed. ~:3.8;6.1.1 =- =1 =ec1" red 'nservice

:.='nspec 'cn- loca 'ons .a=e accessible.;-
*

:;3.6.2.1.3 Pos 'ated Leakage C=ack Locations,in =.igh anc
moderate =ne=gv =lu'c Systems

'n ni h
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La at
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~ o.il no
~
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D'p~ ng ~

Bne-cv piping svs 4 .s ccnsisting o= .-.=.':= Co"e Sec= cn
ss 1 piping, ('nc1ud"ng "lu'c syste~. piping hetwees

contai;ment iso1a 'on valves) c=acks a=e not pos-
-=ovice" me rima v Dlus s4ccn"a=v s"=ess 'nters'"y

~ ~=..a1 p1an" conc " ors. se e a=e nc..-..™c =at energy
svsto s corsist"'ng o= ~9?.'= Ccce Sec"'on Class

high Bne cy anc moderate ene=gy piping syste;i.s consist'ng
0: rS"~ Coce Se .'on ~ Class 2 anc 3 p'='ng anc moderate
B 4 cv nc, uc1 ea DiD ng ~ nc ud n 11 c svste. l piQing
between p='ma=y contair~ient iso ation va ves, c"acks -«e not
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Q. 110.011
(3.6.2)

Indicate in 3.6.2.1.3 of the FSARi the criteria for
postulating cracks in: (1) ASNE Class 1 piping
designated 'as moderate ener gy lines; and (2) piping
not designated to Seismic Category I criteria but
which are designated as moderate energy lines.

Response:

Please see revised 3.6.2.1.3.*

*See attached draft page changes.
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WNP-2
P

Piping and electrical penetration detai' are discus'sed and
shown in 3.8.6.

The stress criteria.for'postulating breaks 'n containment
penetration piping between isolation valves'is given in
3.6.2.1.2.1 and .3.6.2.1.2.2.

Welded attachments,. for'pipe supports or other purposes, to
these portions'of piping are avoided except where detailed
-stress analyses, or tests, are performed to demonstrate
compliance with the limits o 3.6.2.1.2. In addition, the

"number of circumferent'ial and longitudinal piping welds and
branch connections are minimized

; (

y pipe.". anchors',or'-restraints'..-(e.g.,: connections to con-
"".tainment'"penetratioris"-,',and pip'e...wh'ip'estraints) are designed

'such'that they are:not welded. directly to the. outer surface
of the. piping excep where such welds a e 100 percent vol-
umetrically'xaminable while in service, and a detailed stress
analysis is performed to demonstrate compliance with the

: limits of 3.6.2.1.2.
I

'Tunnel st uctures surrounding the primary containnent pene-'ra ion piping are designed for the thermal and pressu e
„ loads of a hrough-wall leakage crack regaraless of crack
'ostulation requirements. Refer to 3.6.1.20 for further

discussione

'., The inservice.inspect'ion. o~ welds at containment penet ation
-...piping is described: in:3.8.6.1.1 ='ll required inservice
:.inspection locations .are accessible'.;-

A

..3.6.2.1.3 'ostulated Leakage Crack Locations in High and
Moderate Energy Fluid Systems

In high energy piping systems consisting of ASH~ Coae Section
. III Class 1 piping, (includ'ing fluid system piping between

primary containment isolation valves) cracks are not pos-
tulated provided the primarv plus secondary stress- intensity
range, Sn, does not exceed 1.2 Sm, for transients resulting

. from normal plant conditions. There are no moderate energy

.-piping systems consisting of ASME Code Section III Class 1
~ ~plplng

:In high energy and moderate energy piping systems consisting
. of ASME Code Section III Class 2 and 3 piping ana moderate

.
~ energy'non-nuclear piping, including fluid system piping

between primary containmen" isolation valves, cracks are not

3.6-29
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.postulated provided the":stress range o 0.4 (1.2Sh ' SA )
.is not exceeded or the load combination which includes the
effects of pressure,.weight, other sustained loads and
occasional loads 'uch as . the operating basis earthquake, and
thermal expansion loads,. Since all piping in structures
housing safety related systems are supported and controlled as
Seismic Category I systems regardless of service, the criteria
for postulated cracks, is the same as above for all systems.

5 ~

\'-3.6.2.1.4 'vpes of Breaks and:.Cracks Postulated 'n High
Energy and Moderate Energy Pluid System, Piping

[,...-'.. >.:3.6'.2.1.4.1 .. Breaks in High'Energy Fluid System Piping
-. - ....r...~

'-.;.;=...:=..—'-,''.=::..-.;The'ollowing.-tyoes of=--breaks.-are postulated in high energy
~ . fluid system piping:-":-''==--.''"

'I ~

!
'>

. a. No breaks'eed be postulated. in piping having
a nominal diameter less than, or ecual to one
inch.

I, ~

~ ~

b.

Ce

d.

Circumfe ential breaks are postulated onl'y in
piping exceeding a one inch nominal pipe diameter.
Longitudinal splits a e postulated only in
piping having a nominal pipe diameter equal to
or greater .than 4 inches,
Longitudinal splits are not postulated at
terminal. ends....
At"each"of thh; postulated break locations,
consideration is given".to the occurrence of
either a longitudinal split or circumferential
break. Both types of breaks are considered,
the maximum stress ranges in the circumferen ial
and axial'irections are not sign'cantly
different.. Only one type break is considered
as follows:
(1) Xf the result of a detailed stress analvsis

indicates that the maximum stress range in
the axial direction is at least 1.S t'mes
that in the circumferential direction, only
a circumfe ential break is postulated.

„;,( )

I

(b)

Sh 'is the allowable stress at maximum (hot) temperatures
defined in ASIDE Code Section IEZ Article NC 3611.2

SA is the allowable stress range for thermal expansion,
as defined in ASIDE Code Section XIX Article NC 3611.2.

3.6-30



E

4



WNP "2

Q. 110.012
(3.6.2)

Indicate in 3.6.2.1.4.1.e (1) and (2) of the FSARr how
a consideration of the maximum stress range is used to
exempt certain break orientations when the postulated
break is due to a usage factor in excess of 0.1.

Response:

The ruLes set forth in 3.6.2.1.4.1.e (1) and (2) exempt
certain break orientations based solely on stress and
are independent of calculated cumulative usage factor-
This is in accordance with Branch Technical Position
NEB 3-1.
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Q-, 110.013
(3.6.2)

Xndicate in 3.6.2.1.4.1.f of the FSAR where the postulated
breaks are Located with respect to the fittings.

Response:

PLease see revised 3.6.2.1 .4.1.f and 3.6.2-1.4.1.i.*

*See attached draft page changes.
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(2) Xf this type of analysis indicates that the
maximum stress range, in the circumfereptial
direction, is at least 1.5 times that in the
axial direction, only a longitudinal split
is postulated.

Where break locations are selected'without the
benef it of stress calculations, circumferential
breaks are postulated at the piping welds to eachfitting, valve or welded attachment. Postulated
longitudinal splits are described, in FSAR
3.6.2.1.4.1.i.

g. For a longitudinal..spl't, the break area is
....''".assumed'to:be equal'-',to..:cross-sectional flow

" of the .pipe,
~ ~

area

h. For circumferential breaks, pipe whipping is
assumed to occur in the plane de ined by the
piping con igurztion,,and is assumed- to cause
pipe movement in. the direction of the jet
reaction.

II

A longitudinal break is assumed to result in an
axial split without severence and to be oriented
at any point about the circumference of the
pipe< or alternately,'';at the point(s) of highest
stress as indicated by a detailed stress analy-

'sis. Xf a postulated break location is at a
non-axisymmetric fitting, such as a tee or elbow,
the split is assumed to be oriented (but not
concurrently) on each side of the fitting at its
center, perpendicular to the plane of the fitting
and is assumed 'to cause pipe movement in the
direction of the jet reaction.

For a circumferential break, the dynamic force
of the jet discharge at the break location is
based upon the effective cross-sectional flow
area of the pipe and on a calculated fluid
pressure, as modified by an analytically or
experimentally determined thrus t coe fficient.
A circumferential break is assumed to result in
pipe severence with full separation, except as

'imitedby structural design features. The break
is assumed to be oriented perpendicular to '.the

3.6-31
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Q- 110. 014
(3.6.2)

Describe in 3.6.2.1.4.1.g of the FSAR the "mechanistic
approach",which you propose to justify., Longitudinal
breaks having a break area Less than the flow areas of
the pipe.

Response:

The analysis performed to date assumes the longitudinal
break area to be equal to the cross"sectionaL flow area
of the piper and the use of a smaller break area based
on a mechanistic approach is not presently contemplated.

See revised 3.6.2.1.4.1.g.*

*See draft page change with the response to Question
110.013.
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Q. 110.015
(3.6.2)

Gesc'ribe in 3.6.2.1.5 of the FSARr ihe criteria for,provid"
ing pro ~ ection for safety-related structuresr systems and
components wh'ch might be subject to jet impingement from
postulated c,racks.

Response:

The protection criteria relating to the jet impingement
effects of high energy system failures are presented in
3.6.2.3.2. See revised 3.6.2.1.5.4

*Draft FSAR page change attached.
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c. Piping for which the internal energy level
associated with the whipping is insufficient to
impair the s fety function of any structure,
system, or component to an unacc~..ptable level.
Any line restrictions (e.g., flow limiters)
betwc;;.n the presssure source and bre k location,
and the effects of either a single-ended or
double-enc;ed flow condition are accounted for,in the determination of the internal fluid
energy level associated with the postulated pipe
'~reak reaction. The energy level in a whipping
pipe will be considered insufficient to
rupture an impacted pipe of eaual or greater
nominal pipe size, and of equal or heavier wall
thickness.

S

Fo further discussion of pipe whip 'protection, see 3.6.2.3.3.
3.6.2.2 Analytic Methods to Define Slowdown Forcing

Functions and Response Mode3.s

3.6.2.2.1 Analytical Methods to Define Blowdown Forcing
Functions

The, rupture of a pressurized pipe causes the flow character-istics of the system to change, creat'g reaction forces
which can dynamically excite the piping system. The reac-tion forces are a function of t::.me and space and depend
upon fluid state with'n the pipe prior to rupture, breakf'ow area, frictional losses, plait system characteristics,
piping system, and other factors. The methods used to cal- „culate the reaction forces for various piping systems are
p -esented in the following sections.
A rise time, not exceeding one millisecond, is assumed for thein'tial pulse of the fluid blowdown forcing function, unless
longer crack prop gation times or rupture opening times are
substantiated by experimental data or analytical theory.
Blowdown forcing =unct='vns are detc: mined by either .of two
methods g'ven below:

N'

~ The predicted blowdown forces on pipes fed by a
pressure vessel can be described by transient'nd

steady-state forcing functions. The forcing
functions used are based on methods described,
in. Reference 3.6-3.. hese may be simply des-
cribed as ollows:

3.6-33
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Q. 110.015
(3.6.2)

mesc'ribe in 3.6.2.1.5 of the FSAR

ing prospection for safety-related
conponents which might be subject

.postulated cracks.

the criteria for provid"
structuresr systems and
to jet impingement from

Response:

The protection criteria relating to the jet impingement
effects of high energy system failures are presented in
3.6.2.3.2. See revised 3.6.2.1.5.4

*Draft FSAR page change attached.





c. P'ping for which the internal energy level
associated rzith the whipping is insufficient tv
impair the s fety function of any structure,
system, or component C'o an unacceptable level.
Any line restrictions (e.g., flow limiters)
betwr;..n the press"ure source and bre k location,
and the effects of either a singLe-ended or
double-en('.ed flow condition are accounted for,in the determination of the internal fluid
energy level associated mi0h the postulated pipe
'~reak reaction. The energy level in a whipping
pipe vill be considered insufficient Co
rupture an impacted pipe of eaual or greater
nominal pipe size, and of equal or heavier wall
thickness ., '.'.::'.-

,"nr '

further discussion of pipe whip 'protection, see 3.6.2.3.3.
3.6.2.2 Analytic Methods to Define Blowdown Forcing

Functions and Response Models

3.6.2.2.1 Analytical Methods to Define Blowdown Forcing
Functions

=
The rupture of a pressurized pipe causes the flow character-istics of the ystem to change, creat=:ng reaction forces
which can dynamically excite the piping system. The reac-
tion forces are a function of time and space and depend
upon fluid state with'n the pipe prior to rupture, breakf'ow area, frictional losses, plant system characteristics,
piping system, and other fact ors. The methods used to cal-,
culate the reaction forces for various piping systems are
presented in the following sections.
A rise time, not exceeding one millisecond, is assumed for thein'tial pulse of the fluid blowdown forcing''function, unless
longer crack propagation times or rupture opening times are
substantiated by experimental data or analytical theory.
Blowdown forcing funct vns are detc;:mined by either of two
methods g'ven below:

a 0 The predicted blowdown forces on pipes fed by a
pressure i~ ssel can be described .by ransient
and steady-state f.:rcing'unctions. The forcing
functions used are based on methods described .

in Re|erence 3.6-3.. hese may be simply des-
cribed as follows:

3.5-33
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,Q. 110.016
(3.6.2)

Provide assurance in 3.6.2.?.3.3 of the FSARr that the
mechanical strain in the energy absorbing' lexuraL
support members does not exceed half of the ultimate
uniform strain of the materials under the design Loads
using your design procedures.

Response:

Limiting mechanical strain to 50% of the ultimate uniform
strain is appropriate for oure tension members's
discussed in 3.6.2.2.3.2r but not for flexuraL support
members. Deformation of energy absorbing flexuraL
supports is limited by design criteria to 50% of ~<
(5% for members in direct contact with the primary
containment) as discussed in 3 .6 .2 .2 .2 .2 .C .'(2) . Limit-
ing the flexural deformation to 50% of that deformation
which corresponds to flexural coLLapsei provides a
realistic factor of safety for these members'hich
includes .consideration cf ultimate uniform strainr as
welL as Local member instability due to crimping and
buck L ing.





WNP-2

Indicate in Sections 3.6.2.3.2 and 3.6.2.5
whether: (1) the environmental effects of
pipe breaks (i.e.r pressurei temperatures
wetting of exposed equipment and flooding)
considered in the design of the WNP"2 faci
(2) these environmental effects are at lea
as those associated with a postu lated crac
size as the postulated break.

of the FSARr
postulated

humid 1 t yr
have been

Lity, and
st as severe
k of the same

Response:

The environmentaL effects of postulated high and moderate
energy f luid piping systems faiLures are" being addressed
in the redundancy studies currently undergoing updating.
A conclusion of ~ he study wiLL be provided at a Later date.

lSM
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Q. 110.018
(RSP)

Expand Table 3.6"4 to include the control rod drive
hydraulic piping system and the condensate piping
system (i.e.r the piping which runs between the con-
densate pump discharge and the condensate demineralizers).

Response:

Neither the CRD nor the condensate piping systems
should be inc luded in FSAR Table 3.6-4 enti t led
"High Energy Fluid Systems Outside Primary Contain"
ment" as neither system is high energy as indicated
in the reply to NRC Question 010.014.

The CRD and condensate piping systems are inc luded as
moderate energy systems in FSAR Table 3.6"5.
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Q. 110.019
RSP
(3.9.2)

Previous anaLyses of other nuclear plants have shown thatcertain reactor system components and their supports may
be subjected to asymmetric Loads which are higherr on a
conservative basi-si than the Loads estimated in theoriginal anaLyses. These asymmetric Loads could result
from po.stulated ruptures of the reactor coolant pipingat various Locations. Accord inglyr it is our positionthat you assess the capability of these reactor system
components of the WNP-2 facilityr including their supportsrto provide assurance that the calculated dynamici asym-
metric loads resulting from these postulated pipe ruptures

~ = wi.ll be .adequately conservative (ice.i provide assurance
that the reactor can be brought safely to a cold shutdowncondition). 'he reactor system components that requirethis reassessment are: '(1) the reactor pressure vessel;
(2) the core supports and other reactor internals; (3) the
control rod drives; (4) the emergency core cooling system
(ECCS) piping which is attached to the primary coolant
piping; (5) the primary coolant piping; and (6) the reactor
vesseL supports. The effects of postulated asymmetric LOCA
Loads on these reactor system components and the various

~ cavity structures should be submittedr including thefol Lowing information:
a. Provide arrangement drawings of the reactor vessel

support. systems in,suf f icient ~ detail to show. (1)
the geometry of aLL principal elements; and (2) the
materials of construction.

your
i que
the

Ly
Lity.
icr
Lar-
ed

If you choose to reference a generic analysis in
response to this item rather than submitting a un
analysis for the WNP-2 facilityr demonstrate that
analysis of the referenced generic plant adequate
bounds the postulated accidents in the WNP-2 faci
Additionallyi provide a comparison of the geometrstructural'echanicaL and therma l-hydrauLic simi
ities between the WNP 2 facility and the referenc
analysis. Discu'ss the effects of any differences
between your facility and the gener ic plant.

c ~ Lant
(1)

sg

Consider all postulated breaks in the r eactor coo
piping systems incLuding the following Locations:
the steam Line nozzles at the piping terminaL end
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(2) the feedwater nozzles at the piping terminal ends;
and (3) the recirculation irilet and outlet nozzles at
the recirculation piping terminal ends.

Additionallyr provide an assessment of the effects of asym-
metric pressure differentials on the systems and components
Listed above in combination with aLL external Loadingsi
including the safe shutdown earthquake (SSE) Loads and
other faulted condition Loadsr for the postulated pipe
breaks descr ibed in Item (c) above. These pressure differ-
entials are the blowdown )et forces at the Location of the
rupture (i.e.r the reaction forces)r transient differential
pressures in the annular region between any affected compon"
ent and its cavity walls 'and transient di f ferentiaL pressures
across the core barreL within the reactor pressure vesseL.
This assessment*may utilize the following mechanistic
effects as applicable: (1) the Limited displacement break
areas; (2) the effect of fluid-structure interaction; (3)
the actuaL time-dependent forcing function; (4) the reactor
support stif fness; and (5) the break opening times.

The following information should also be submitted:

d. If the assessment in Item (c) above indicates that Loads
could be imposed on the affected reactor system components
which would exceed the elastic Limit of the materials in
these components and their supports or which could cause
displacements that exceed previous design Limitsr provide:
(1) an evaluation of the inelastic behavior of the affected
materials..including a .considerat ion of the strain hardening
of the material; and (2) the consequent effect on the Loads
transmitted to the backu.p structures to which these systems
are attached.

e; For all the anal'yses performed in responding to this
requests indicate the method of analysis and provide:
(1) the structure al and hydr aulic computer codes employed;
(2). schematic drawings of the models; (3) c'ompari sons
of the calculated stressesi strains and def Lections with
the alLowable values; and (4) the basis for selecting
the alLowable stresses and strains.

f. Demonstrate that all safety-related active components
wilL function properly when subjected to the Loads
resulting from a. postulated LOCA in combination with
the SSE Loads.
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g. Demonstrate the functionaL capability of the safety-
related piping w'hen subjected to the Loads resulting
from a postulated LOCA in combination with the SSE
Loads.

Response:

a. Installation arrangement of t
vessel bearing plate is shown
design and analysis procedure
reactor pressure vessel beari
support are described in Refe
reference was submit ted to NR
G02-75-37'ated February

11'y

NRC by Letter dated August
50"397. Arrangement drawings
support system except the RPV
Listed. below and wiLL be prov
NRC review of the information
to in (c) through (g).

he reactor pressure
in Figure 3.8-19. The

s applicable to the
ng plate as a vessel
rence 3.8-6. The
C by WPPSS Letter

1975m and approved
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WNP-2

b., A unique analysis for the WNP-2 facility wiLL be provided
for the reactor system components as described below.

c g Responses to these parts of this question are being
developed under the NSSS New Loads Design Adequacy
Evaluations for the WNP"2 facilityr and wilL be
submitted in future revisions to the WNP-2 "Plant
Design Assessment for 'SRV and LOCA Loads".
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WNP-2

Q. 110. 020
(3.9.1)

Provide"your basis for placing the Operating Basis
Earthquake (OBE) in the "Emergency" category in Section
3.9.1.1.3 of the FSAR. Since continued operation of
the plant 'after the OBE is required by Section III(d)
of Appendix A to 10CFR100r provide justification for
the exclusion of fatigue considerations in the design
of essentiaL components (e.g.i hydraulic control unit).

Response:

The Operating Basis Earthquake (OBE) was analyzed as
normal to upset condition and 10 cycles associated with
this event were considered for the fatigue evaluation of
the Hydraulic ControL Unit. See revised Section 3.9.1.1.3.*

*Revised draft FSAR page .attached.
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~ ~3.9.1.1.3 Hydraulic Control Unit Transients

The normal and test service load cycles used for the design
and fatigue analysis for the 40 year life and the Hydraulic
Control Unit are as follows:

Transient Cate or Cycles

a ~ Normal startup &

shutdown
normal/upset 120

b. Vessel pressure
tests

normal/upset 130

c ~ Vessel overpressure
tests

normal/upset 10

e. Operational scrams
(hot)

d. Scram tests (cold)
'l \

normal/upset
n

normal/upset

300

300

f . Jog cycles

g. Drive cycles

normal/upset 30, 000

normal/upset 1000

h. Scram with stuck
scram discharge
valve

normal/upset 1

OBE .

k. SSE

no m~r „~~~/
faulted 1

3. 9-4





Insert:
The frequency of occurrence of this event would indicate
emergency category. Howevers for conservatismr, this event
was analyzed as normal and upset condition with 10 cycles
considered for"fatigue evaluation.
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WNP-2

Q. 11 0.021
(3. 9.1)

Provide descriptionsi including the testing proceduresr
of the experimental stress analysis referred to in
Section 3.9.1.3.1 of the FSAR and which was conducted.
to verify the design adequacy of the piping seismic shock
suppressors.

Response:

See revised FSAR section 3.9.1.3.1 and 3.9.3.4.*

lf

*Draft revi sed FSAR pages attached.
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3.9.1.3'.1 'xperimental Stress Analysis of Piping Components

h f 1
' ~th ly * / 1'*h

experimental stress analysis .was'sed. ~ components'Mme.
been tested to verify. hem design adequacy: Aa~

. i& fhlr
'a 0

Pipe whip restraints
Descriptions of the
tained in section/

whip restraint tests are con-
3. 6

3.9.1.3.2 Orificed Fuel Support, Vertical and Ho"izontal
Load Tests

\
The orificed fuel support experimental stress analysis is
discussed in 3.,9.1.4.2.5.

3.9.1.4 Considerations for the Evaluation of Faulted
Conditions

t

~ All Seismic Category I equipment is evaluated for the faulted
loading conditions. However, emergency stress limits rather
than faulted stress limits were used in many cases. In
essentially all cases,'ctual stresses are within elasticlimits. 'The following paragraphs'n 3.9.1.4 show examples

, of the treatment of faulted 'conditions for the major com-
ponents on a component by component basis. Additional dis-

-, cussion-of'"faulted analysis'- can be- found in '3.9;3, 3;9.5 f
and Table 3.9-2.

3.9.2.2 and 3.7 discuss the treatment of dynamic loads re-
sulting from the postulated SSE. '3.9.2.5 discusses the dy-
namic analysis of loads affected on NSSS eauipment resulting
from blowdown. Deformations under faulted conditions have
been evaluated in critical areas. In all cases the identi-
fied design limits, such as clearance limits, are not
violated.
3. 9.1.4. 1 Control Rod Drive System Components

3.9.1.4.1.1 Control Rod Drives

he ASME-III Code components of the CRD have been analyzed
or abnormal conditions h and i shown in 3.9.1.1.1. The

loads and stresses are within the elastic limits of the
material.

3. 9-17



Spring Support
OL.i

The design load on spring supports is the load
caused by'ead weight. Zhe supports are cali-
brated to ensure that they 'support the design
load at both thei'r hot and cold settings. Spring
supports provide a. specified down travel and
up travel in excess of the specified thermal
movement.

Snubbers
b;

The design load on snubbers includes those loads
caused by. seismic forces (operating basis
earthquake and safe shutdown earthquake) system
anchor movements-and"reaction -forces caused. by.
relief valve discharge, turbine 's6ep valve
closure, etc.

The snubbers were designed in accordance
with'F-3000to be capable of carrying the design

load for all operating conditions. They are
designed to be able to carry the load under
normal, upset> emergency, and faulted loading
conditions. '

g ~

So ~ cz.7~iW

3. 9-70



Insert:to Page 3.9-70:

Two snubbers of each size and each model were tested
under upset and fauLted Loads in the manner described
below:

A) Snubbers were tested dynamically to insure that
they could perform as required under upset Load"
ing condition in the following manner:

1. The snubbers were subjected to a force that.
varied approximately as the sine wave.

2. The frequency (Hz) of the input force was'in
increments of 5 Hz within the range of 3 to
33- Hz.

3. The test was conducted with the snubber at
room temp'erat'ure and at '209 F.

4. The peak Load in both tension and compression
was equaL to or higher than the rated Load of
the snubbers.

5. The duration of the test at each. frequency was
10 seconds or more.
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Upon completion of the above abnormal environ-
mental, transient. test, the snubber shall be -. ---.
tested dynamically at a frequency within a
specified frequency range. The snubber must
operate normally during the dynamic test.
Rigid Supports

The design load on rigid supports includes those
loads caused by dead weight, thermal expansion,
primary secondary forces, i.e., operating basis
earthquate (OBE) and safe shutdown earthquake
(SSE), system anchor displacements, and reaction
forces caused by relief valve discharge, turbine
stop valve closure, etc.
Rigid supports are designed -in'ccordance with '"
NF-3000 to be capable of carrying the design
load for all operating conditions.

3.9.3.4.2 ECCS
Pumps'he

HPCS, LPCS, and RHR pumps have been tested in the shop
and will be tested as defined in 3.9.3.2; These tests prove
the adequacy of the support structure for the pump assembly
under operating conditions. Furthermore, the s ress calcula-
tion summary provided in 3.9.3.1 defined the stress levels in
the critical support areas, namely, the pressure boundary
parts and non-pressure boundary parts. The stress level
margins prove the adequacy of the equipment.

3.9-71





Insert .to Page 3.9-71:

8) Snubbers were tested dynamicaLLy to insure that
they could perform as required under emergency
and faulted Loading conditions in the following
manner.'-
1. The snubbers were subjected to a force that

varied approximately as the sine wave..

2. The test was conducted with the snubbers at.
room temperature.

3. ~ The peak Load in both tension and compression
was equal to 1.5 times the rated Load of the
snubbers.

4. The duration of the test was 10 seconds.
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WNP-2

Q. 110. 022
(3.9.2)

Supplement the preoperationaL piping vibration test'rogram
described in Section 3.9.2.1 of the FSAR with detailed infor-
mation in the manner discussed in Section 3.9.2 of the
Standard Review Plan (SRP)r NUREG-75/087. In your responsei
emphasize the measures you wiLL take to conduct visual
inspections and measurements of vibration. In addition t'o
the piping discussed in Section 3.9.2.1 (i.e.r the recircuLa-
tion piping and the RHR suction piping) r include. the follow-
ing piping systems in your response: (1) all safety-related
ASNE Class 1r 2 and 3 piping systems; (2) other high energy
piping systems inside seismic Category I structures; (3)
those portions of high energy systems whose failures could
adversely af feet the functioning of any .safety-related
structurer system or component; and (4) the seismic Category
I portions of moderate energy piping systems Located outside
containment.

Response:

See revised 3.9.2.1 1r 3 9 2 1 2r 3 9 2 1 'r and 3.9.2.1.7.*.
These modified sections describe and clarify the Preoperational
and Startup Piping Vibration Program. The preopoerationaL
program includes all the piping systems described in items
(1) through (4) in the question. Note that during the pre"
operational programs aLL systems contained in the preopera-
tionaL program described in Chapter 14 are operated at rated
flow condition and the piping systems are visuaLLy inspected.
The exceptions to these are the feedwaterr main steamy,recircu-
Lationr RWCU and RCIC piping systems. which cannot be operated
at rated conditions until the startup program. Thereforei
these systems are specifically inc luded in the 'Piping
Vibration Startup Test which will use remote monitoring
equipment Located in the drywell to measure piping vibration
and expansion in these systems. The portion of the piping
systems Located outside the dryweLL wiLL be visually inspected
during initial operation and conditions Listed in 3'.9.2.1.3.

*Draft revised FSAR page changes attached.
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, whose failure would degrade an essential component is defined
~

~

~

~

~ ~

~

~ ~

~

~

~ ~

~ ~

~

in 9.1 and is classified as Seismic Class Z. These compo-
nents were subjected to an elastic dynamic finite element
analysis to generate loadings. This analysis utilizes ap-
propr'ate seismic floor response spectra and combines loads
at frequencies up to 33 HZ in three directions. Imposed
stresses were generated and combined for normal, upset, and
faulted conditions. Stresses were compared, depending on the
specific safety class of the equipment, to industrial codes,
ASME, ANSI or industrial standards, AZSC allowables..

3. 9. 1. 4. 13 Balance of Plant Equipment

With the exception of pipe whip restraint design, the faulted
condition was evaluated in accordance with ASME- Section IZX
by elastic systems and components analysis. Inelastic stress
analysis methods were not utilized for design of any of these
components. Pipe whip 'restraint design is described in 3.6.2.

3.9.2 DYNAMIC TESTING AND'NALYSIS

3.9.2.1 Preoperational Vibration and Dynamic Effects Testing
on Piping I

The test program is divided into three phases: preoperational
vibration, startup vibration, and operation transients.

3.9.2.1.1 Preoperational Vibration Testing

purpose of the preoperational vibration test phase is
vera that operating vibrations in the recirculation
RHR suet piping are within acceptable limits. s phase
of the test s visual observation to supple 'emote
measurements. I , during steady state oo tion, visual
observation indicate at vibration 'ignificant, measure-
ments are made with a han eld 'ograph. Visual observa-
tions, manual and remote mea ments are made during the
following steady state c z.tions.

a. Rec 'ulation pumps minimum w;

Recirculation pumps at 50% o'f rated

3.9-22
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Insert to Page 3.9-22:

During the preoperationaL test phase it is verified that
operating vibrations in aLL piping systems included in the
preoperationaL test program are within acceptable Limits.
This phase of the test uses visuaL observation. Ifr during
the initial system operations visuaL observation in'dicates
that piping vibration is significanti measurements are
made with a hand-held vibrograph. The results of those
measurements wiLL be reviewed 'by the appropriate engineer-
ing group to determine the acceptability of the measured
vibration values. If the measured vibration values are riot
acceptable'ppropriate design modifications wiLL be made
and the system retested. Visual observations are made
during initial operation of all piping systems. During
the preoperational test program described in fSAR Chapter
14.2r alL systems with the exception of the recirculationr
main steamy RCICr feedwater and RMCU piping are operated
at rated system flow condition. These remaining piping
systems are monitored and/or visualLy inspected during the
startup program. Refer to 3.9.2.1.3 and 14.2.12.3.33.



NNP-2

Recirculation pumps at 75% of rated

d. Recircula umps S of rated flow;

e. RHR on .piping at 100% o d flow in the
shutdown cooling mode.

3.9.2.1.2 Small Attached Piping
'k

During visual observation
special attention is given to small

attached piping and'nstrument connections to e'nsure that
they are not in resonance with the recirculation pump motors
or flow induced vibrations. If the operating vibration
acceptance criteri'a are not met,
4e-Cake appropriate corrective action,

~ ~ /f ke Heter, ane re

3. 9. 2. l. 3 Startup Vibration
— @Ed,

The purpose of this phase f the program is to verify that the
main steam, recirculation, and RCIC steam piping vibration
are within acceptable limits. Because of limited access due
to high radiation levels,"'s required
during this phase of the test. Remote measurements are made
during the following steady state conditions:

a. Main steam flow at 25% of rated; ~~g<r g .-"~.l.
g,~ P

b. Main steam flow at 50% of rated;

C ~

d.

f g'.

ge

~iping3.9.2.1.4

Main steam flow at 75% of rated;

Main steap flow at 100% of rated;

RCIC tu bine steam line at 100% of rated; ~ %%u / J /
RHR suction piping at 100% of rated flow in the
shutdown cooling mode.

>'~ eA seward p reed '< dere r~ de a(
Operating Transient Loads

he purpose of the operating transient test phase is- to
verify that pipe stresses are within Code Limits. The

3.9-23



0

0



Insert to Page 3.9-23:

Howevers during the initia
ature and pressure visual
systems wiLL be performed
expansion program to conf i

L nuclear heat-up to rated temper-
inspection of major drywell piping
in conjunction with the thermaL
rm acceptable vibration Levels.





~

~

If the test measurements indicate failure to meet Level 2

criteria, the following corrective actions are taken after
completion of the test:

a. Installation Inspection. A walkdown of the
piping and suspension is made to identify any
obstruction or improperly operating suspension
components. If vibration exceeds limits, the
source of the vibration must be identified.
Action, such as suspension adjustment is taken
to correct any discrepancies.

b. Instrumentation Inspection. The instrumentation
installation and calibration are checked and
any discrepancies corrected.

c., Repeat Test. If (a) and (b) above identify a
malfunction or discrepancy that could account
far failure to comply with fevel 2 criteria and
appropriate corrective action has been taken,
the test is repeated.

d. Documentation of Discrepancies. If the. test
is not repeated, the discrepancies found under
actions (a) and (b) above are documented in the
test evaluation report and correlated, with the
test condition. The test is not considered"
complete until the test results are reconciled
with the 'acceptance criteria.

3.9.2.1.7 Measurement Locations
Q)Crabs ro P-

Remote ~Ac and vibration measurements are made in the
three orthogonal directions

During preoperational test-
ing prior to fuel load, visual inspection of all piping is
made, and any visible vibration measured with a handheld
instrument.

a.++ yagC.

3.9-26





Insert to Page 3.9-26:

at appropriate Locations on the main steamy recirculationr
feedwaters RCECr RHRr SRV dischargei and RWCU piping. 'he
exact Locations are not finaLized but wiLL be documented
in the Startuo Vibration Test Procedure described in
14.2;12.3.33.



For each of the selec=ed remote me'asurement locate.ons, Level
1 and 2 deflection anri " "'imits are prescribed'n
th tartu tes b -~

~ o«d~r e on the results ot the stress report adjusted for operating
mode and instrument accuracy; Level 1 limits are based on
maximum allowable Coce stress limits.
3.9.2.1.8 RCIC Pump Assembly

The RCIC pump construction is a barrel type on a large cross«
section pedestal. Qualification by analysis was performed.
The seismic'esign analy's'is is based on 3g horizontal and lg

'erticalaccelerations. Results are obtained by using
accel-'rationforces acting simultaneously in two directions, one

vertical and one horizontal. The pump mass, support system
and accessory piping have been shown by analysis to have a
natural fr'equency greater, than 33 Hz.

The RCIC pump assembly has been analytically. qualified by
static analysis for seismic loading as well's the design
operating loads of pressure, temperature, and external piping
loads. ~ The results of this analysis confirm that the stresses
are substantially less th'an 90% of the allowable.

3. 9. 2. 2 Seismic Qualification of Safety-Related
Mechanical. Equipment

This subsection de .cribes the criteria for seismic qualifica-
ti;on of mechanical. safety-related equipment and also de-
scribes the qualification testing and/or analysis applicable
to this plant for all the major components on „a component
by component basis. In some cases, a module or assembly
consisting of mechanical and electrical equipment was quali- *

fied as a unit, fcr example, motor powered pumps. These
modules are generally discussed in this paragraph rather
than providing discussion of the separate electrical parts
in 3.10 and 3.11. Seismic qualification testing is also
discussed in 3.9.3.2 and 3.9.3;5. Electrical supporting
equipment such as control consoles, cabinets, and panels
which are part of the NSSS are discussed in 3.10.

3. 9-27
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WNP"2

Q- 110.023
(3.9.2)

In Section 3.9.2.4 of the FSARr you indicate that y'ou wilL
perform a nonprototypicaL prepperational flow test in the
WNP-2'facility to determine whether there are any vibra-
tionaL effects (i.e.r wear or Loose parts). The basis you
pr ovide for this appr oach i s what the internal design
configurations of the WNP-2 facility are substantially
similar to the prototype BWR/4 plants. You further indi"
cate that the effects of the onLy design change made in
the jet pumps would be verified by the vibration measure"
ment and inspection programs in the Tokai-2 facility.
Accordinglyr provide the Tokai-2 jet pump test data. If
such information cannot be provided in a timely manner or
in the event that the Tokai-2 information's not acceptabler
we wiLL require that you classify the WNP-2 facility as
prototypical in accordance with the guidance contained in
Regulatory Guide 1.20r Revision 2: "Comprehensive Vibration
Assessment Program for Reactor Internals During PreoperationaL
and Initial Startup Testing"r Nay 1976'nd perform the
following tests and analysis:

b.

Nake instrumented measurements at the jet pumps and at
the shroud head during cold"flows precriticaL and
startup tests.
Provide an analysis to verify that the BWR/4 data and
the measurements made in Item (a) above pr ovide assur"
ance that the internals of a BWR/5 facility wiLL not
be adversely affected by fLow-induced vibrations.

Response:

Details of the Tokai-2 test results are available in
Licensing Topical Repor t NEDE-24057-2-Pr "Assessment of
Reactor Internals Vibration in BWR/4 and BWR/5 Plants
(Amendment No. 2) "r i ssued June 1979.

Tokai-2 test results show that vibration amplitudes of
the je't pumps are within acceptable Limits and showed
vibration characteristics similar to those observed in
BWR/4 plants.
In addition to the NEDE Reports please refer, to revised
3.9.2.4 in the WNP-2 FSAR for a more recent description
of the WNP "2 plans.*

*Draft r evi sed FSAR page change attached.
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WNP-2
AMENDIiENT NO. 4
June 1979

e dynamic modal analyses also form the basis for inter-
etation of th'e prototype plant preoperational and initial

staxtup test results (3.9.2.4). Nodal stresses are calcu- .

lated and relationships are obtained between sensor response
amplitudes and peak component stresses for each of the lower
normal modes. The allowable amplitude in each mode is that
which produces a peak stress amplitude of +10,000 psi.
3.9.2.4 Con ixmatory Plow-Induced 'Vibration Testing of

Reactor Internals
Reactor internals for WNP-2 are substantially the same as
the internals design configurations which have been tested
in prototype BWR/4 pl=nts. The only exception is the jet.
pumps, which are of the BWR/5 design. A vibration measurement
and inspection program has been conducted in the Tokai-2
plant, to verify the design of the jet pumps with respect to
vibration. Results can be made available for NRC review
after completion of the data analysis and interpretation.
A compxehensive vibration assessment of BWR/4 and BWR/5 in-
ternals is presented in a Licensing Topical Report (reference
3.9-6) . This repoxt also contains additional information on

e jet pump vibration measurement and inspection programs
formed in the Tokai-2 plant.

WNP-2 reactor internals will be tested in accordance with
provisions of Regulatory Guide 1.20, Revision 2 for non-
prototype, category XV plants using Tokai-2 as the limited
valid prototype. The test procedure will require vibration
measurements to determine
Qk 'h '| '

!.
' * . 1

internals during the initial approach to full power operation.
Vibratory responses are recorded at various power levels and
recirculatory flow rates using accelerometers on the shroud
head assembly and strain gages on two selected jet pump
riser pipe braces.

3.9-38
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MNP-2

Q. 110.024
(3.9.2)

In the first amendment of the General Electric topical
reports NEDE-24057'Assessment of Reactor InternalsVibration in BWR/4 and BWR/5 Plants"r (Reference 3.9"6
of the FSAR)i it is implied in the third sentence of
the response to request no. 3.a. that feedwater
spargers with a triple thermal sleeve and top-mounted
discharge nozzles will be used in the WNP 2 facility.
The report also indicates that spargers of this type
have performed satisfactorily with respect to vibrations
dur jng te t Fng. On this basi sr the cited report indicates
that no additionaL vibration measurements are planned.
Accordinglyi provide detaiLed information in Section
3.9.2.3 of the FSAR regarding these sparger tests to
demonstrate that these tests are applicable to the WNP-2facility. This information should include descriptions
of the test setups the testing proceduresr and the testresults.

Response:

Triple thermal sleeve feedwater spargers are not used in
the WNP-2 facility. Insteadi welded-in spargers such
as in Hatch'runswickr and Tokai-2 are used in WNP-2.
Vibration tests at these earlier plants have shown that
vibration amplitudes of the welded"in spar gers are weLL
below acceptable Limits. The Licensing Topical Report
NEDE-24057-2-Pr "Assessment of R'eactor Internals Vibra-
tion in BWR/4 and BWR/5 Plants (Amendment No. 2) "i issued
in June 1979'rovides a List identifying the type of
spargers used in each plant.



WNP-2

Q. 110.025
(3.9.3)

Section Ill of the ASNE Boiler and Pressure Vessel Code
defines the primary stress Limit under design condition
for the combination of membrane plus bending stress
rather than the stress Limits for'bending alone. Accord"
inglyr revise Section 3.9.3.1 of the FSAR to include the
membrane pLus bending stress Limits in the design of the
pumps in the reactor core isolation cooling system (RCIC) r
the ECCS and'he standby Liquid controL systems (SLCS) .

Response:

The membrane plus bending stress Limits of the ASNE code
were satisfied in the design of the RCIC pumps SLC pumps
and ECCS pumps. The primary'tress desi'gn limi t for the
combinati on of loca l membrane stress pLus bending stress
is 150% of that aLLowed for the generaL membrane stress.
Accord inglyr Section 3.9.3.1 of the FSAR has been revised.*

*See attached draft FSAR page ch'anges.
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d. Faulted, or emergency conditions include:

Design pressure
Des'gn temperature
Sa e shutdown earthquake
Inlet and exhaust piping nozzle loads

Stress limits for p essure boundary are 120% of
ASME Code allowable stress (1.2S) for general
membrane and 1. 8S for bending /local memoraneV.

e. Nozzle loading definition includes:

Upset — Inlet F = (3500 — M)/3
Exhaust F =. (7000 — M)/3

Faulted (or =mergency) — Inlet F = (4200 — M)/3
Exhaust F = (8400 — M)/3

h'here F (lbs) and M (ft-lb) are the resultant
force and moment on the respective nozzle.

able 3.9-2(q) contains a summary of the RCIC turbine compo-
ne..ts calculated and allowable loads.

~ ~
~

~

3. 9. 3. l. 10 RCIC Pump
/Qe 15'w wj~~~, ~i~4~r l5'w/ AXc.-nZ<

The RCIC pump has been designed and fabricated to the re-
quirements -, ASME Code> Section III as a Class 2 com-
ponent. As such, the following information is offered:

Pt

ne ?CIC pump is tested in conjunction with the RCIC turbine
under operating conditions. A monthly operation test is

e"fo"med wne e the RCIC pump takes condensate rom the
aboveground sto"age tank and at design flow discharges con-
densa e back to tne aboveground sto age tank via a closed
test loop.

Design conditions =or the RCIC pump include:

a. Available NPSH — 21 feet

b. Total head — High speed 2850 feet
Low speed 610 feet

3.9-48
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c. Constant flow rate 625 gpm

d. Normal ambient operating temperature — 60 F to
100 F

e. Normal plus Upset conditions which control the
pump design include:

Design pressure

Design temperature

— 1500 psig

40 F — 140 F

Operating basis earthquake — 1/2 of SSE

Suction nozzle loads .— ro — 1940 lbs,
Mo = 2460 ft-lbs

Discharge nozzle loads — ro = 3715 lbs,
Mo = 4330 ft-lbs

Stress 1'mits for pressure boundary are ASME Code allowable
s"ress (1.0S) for general membrane and 1.5S or bending +~~-"
/local membrane>.

f . Faulted, or Emergency conditions include:
Design pressure

Design temperature

— 1500 psig
40 F — 140 F

Safe shutdown earthquake: — Ho-izontal — 3.0g
Vert cal

,

— 0.5g

Suction nozzle loads — Fo =, 3715 lbs,
— Mo = 4330 ft-lbs

Discharge nozzle loads — Fo = 4450 lbs,
Mo = 5200 ft-lbs

Stress limits for pressure boundaiy are 120%
allowable stress (1. 2S) for general membrane
bending cvocal membrane/.

of ASME Code
and 1.8S for,,

3.9-49



~ ~



a. Normal plus Upset condition:

Des'n press res are tabulated above. The
operating bas's earthquake, seismic accelera-t'ns are 1.5g horizontal and 0.5g vertical.
Stress limits for pressure bouncary are ASHE
Section XXX Code allowable stress (1.0S) fo"
general membrane and 1.5S bending cvocal mem-
braneI. < (

>—,ol pluS
=-aulted or Emergency concition:

Design pressu es are tabulated above. The safe
shutdown earthquake, seismic accelerations are
3g horizontal and lg vertical. Stres's limits
for the pressu"e bouncary are 120% of ASYiE Sec-
tion XXX Coce allowable st ess (1.2S) f'r gen-
eral memb ane anc 1.8S fo bending~ Plocal mem-
brane/.

plug

able 3.9-2(n) s~~>Larizes the design calculations for the
CC S Glume S

3.9.3.1.12 Standby Liquid Control Pump

The standby liquid control pump has been designed and fabri-
cated following the requirements for an ASME Code, Section
XXX for Class 2 component. As such, the following information

r„„,X;. ll
':.e 8 C "t—.,a =-."" "-o" -"a =-" —e' „"='-:as-'ec bv -'-a'".c

ceL seralized wa e nrou n a closec zest loca unce Gpe
a ing concitions. ne SLC pu.-..p is capable o= injecting the

contents of the sto --e -ank '.".."o the re-ctor ''n not'ss han 50 m'utes and not more than 125 m='nutes . he
pump 's capable of injecting flow into the reactor against
press re up to the set point of the reactor relief valves.
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Des'gn conditions for the SLC pump incluae:f
a. Plow rate 43 gpm

c ~

Available NPSH,
ma~~
PTrni~u~
llazimum operating
cischarge pressure

12. 9 psi

1220 psig

c ~ A&ient conditions:

Temperature 70 P — 100 F

Relative Humidity 20% — 95%

Yormal plus upset conditions wnicn control the
mp cesign include:

Design pressure

Desicn temperature

1400 psxg

150oP

Operating basis
earthquake

Suction nozzle
loads

1/2 of SSE

Fo = 770 lbs
Mo = 490 ft-lbs

D'scharge nozzle
loa,cs Po = 370 lbs

Ko = 110 ft-lbs
Stress limits for pressure bounaarw're ASLZ
Coce allowably stress (1.0S) ="or general
menAraney a~a'sec'„-
~i'~W Zi P.~ (
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Faulted or emergency conditions include:

Design pressure

Design temperature

1400 psig

150 F

Sa e shutdown earthquake Horizontal 3.0gVert'al 0. Sg

'uctionnozzle loads Fo = 920 lbs
Mo = 590 ft-lbs

Discharge nozzle Fo = 440 lbs
Mo = 130 ft-lbs

S" ess limits for pressure boundary are. 120
percent of S.SY~ Code allo'le stress (1.2S)
fo general membrane and .BS for bending
@local membrane/.

g. Nozzle loading:

Pump nozzles are subject to loading from the
connecting pipe. The nozzle pipe reactions to
the allowable forces and moments on the equip-
ment is expressed as:

Fi Mi—+ —< 1Fo Mo

0~O mne 1 avgas~ ~bs~l utc
tn"ee actua ex- "r.a
fo"ces (=x, =v, = )
'...posed bv -'~he pipe;

g ~ q~v c. 0;.e
1 orthogonal
that may be

and

Mi = The largest absolute value o the
tnree actual exte nal orinogonal
moments (Mx, My, Mz) permit"ed
from the pipe when they are combined
simultaneously for a specific
condition.

3 D3
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TABLE 3.9-2 (n)

ECCS PUMPS

The following is a summary of the design calculations on
puap components:

Calculated'tress

(osi)'ressure

Boundar Parts

g/~A'PCS
HPCS

Allowable
asi)

Suctio'n shell
Discharge nozzle

Suction nozzle'040 8040 12060 : 17500

27383 14246 14248 27000

18756 11025 11345 21000

O

"oris~herical head of shell 10365 4711 '139 17500

Stuf=ing box 2028 2230 7847 15000

Nozzle head lower plate

Mech. seal press. bolting
Mounting flange

Nozzle bolting 20978 15676 16545 25000

9635 - 2516 11582 15000

7600 7600 13660 25000

11293 9838 5846 17500

?.o..-P"essu=e Bounda y
Co-.,acnents

Motor mounting bolting
Motor mount'ng . lange

21075 18259'2693 25000

860 153 8946 - 17500
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WNP "2

Q- 110. 026
(SRSS)

We have accepted for reactor coolant pressure boundary
components~ the use of the square-root-of-the-sum-of-the-
squares (SRSS) methodology for combining the dynamic struc-
turaL responses due to LOCA and SSE Loads. Our acceptance
of this approach is documented in NUREG"0484m "Nethodology

.for Combining Dynamic Responsesr" September 1978. At this
timei we have not accepted the use of the SRSS methodology
for combining responses from other combination of dynamic
Loads and for other components and supports. Howevers our
review of additiona l applications of the SRSS methodology is
continuing and we are concentrating on the proposed Kennedy-
Newmark criteria. Refer to Appendix I of the GE topical
reports NEDO 24010-1i "SRSS Application Criteria As Applied
to Nark II Load

Combination�

'Casesi" Supplement 1r October
1978. It is anticipated that we can support our position
and criteria for a more general application of the SRSS
methodology. Accordinglyi provide a list of alL components
for which a combination of dynamic responses by the SRSS
methodology is proposedr including a list of the dynamic
Loads which are combined. This Listing should specifically
include such loads as the OBE inert ia Loadsr the OBE anchor
point movement Loadsi the safetylrelief valve (SRV) Loadsi
the turbine stop valve closure Loadsr the Nark II pool
dynamic Loadsi the SSE Loadsr and the LOCA Loadsr including
the annulus pressurization Loads.

Response:

The list of affected components including the List of
dynamic loads wiLL be provided in a future amendment to the
WNP-2 "Plant Design Assessment for SRV and LOCA Loads" ~
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WNP-2

Q. 110.027

Verify that the design of the WNP-2 facility complies with
the resolution of the generic issues proposed by the clarkII Owner's Group. In particulari provide verification
that you comply with our positions on the Load casesr. the
structural acceptance criteria for piping and the demonstra-
tion of functional capabiLity of the safety-related piping
systems. Appendix A to Section 110 contains the Load'cases
and the structuraL acceptance criteria while Appendix B to
Section 110 presents the criteria foi demonstrating
functional capability. Note the following two clarifica-
tions to Appendix 110-A:

a. For Load cases 1 and 2r aLL Service Level B

requirements of the ASNE Boiler and Pressure
Vessel Code are to be metr inc'Luding the re-
quirements regarding the fatigue usage factors
for Class 1 systems. The Loads resulting from
the initial actuation of the SRV's and the
subsequent continuous suppression pooL vibra-
tions should be considered in your analysis
for the number of cycles consistent with the
40-year design Life of the WNP 2 facility.

b. For Load ca'se 10m SRV< should be 'assumed to
be those Loads resuLting from the actuation of
a single safety-relief valve.

Response:

The degree of compliance with resolution of generic issues
pr oposed by the Nark II Owner 's Gr oup for Lead plants and
NRC position on load casesr etcetera wiLL be covered in
future revisions of the WNP-2 "Plant Design Assessment for
SRV and LOCA Loads".



h'NP -2

110.028
(3.9.3,)

Provide information regarding t'e effects of seismic slosh"
ing Loads on the safety-related piping ahd components in
accordance with the agreement between the NRC staff and
the Nark II Ow'ner's'roup that th'is information wi'Ll be
provided in the applications of each individual Yiark II
faci l ity.

Response:

The analytical results and method of analysis utilized to
determine seismic sloshing loads in the suppression chamber
of the primary containment vessel ar e'i'scussed'.in 3.8.2.4.3

'f

the FSARr in response ~ o FSAR Question '022.020.
p,rW

Effects of the(seismic slosh Loads for the Nark II con-
tainment design ~ presented in the Appendix of the PLant
Design Assessment Repor ~ (DAR) i Pevision 2r in response
to DAR Question M020.44 (submitted to NRC as FSAR Amend"
men. No. 6i August 1979) .

The response below uses the folLowing references:

a. Response to FSAR Question 022.020 in FSAR
Amendment No. 3.

... b. Text of DARr .Rey.,2r submitted-to NRC. as FSAR
Amendment No. 6i August 1979.

c. Table C-4r Appendix C of DARi Rev. 2r submitted
to NRC as FSAR Amendment No. 6r August 1979.

The effects of seismic sloshing loads on safety-related
piping and components. are minimal and do not jeopardize
their function. This is demonstrated by the foLLowing
analytical results:

a ..The maximum di splac
water sur f ace due t
inches and 17.2 inc
(fr om Ref. 1); thes
at the cont a inment
dir ct i on. At a'l l
ve'l ocity of the wat
than 17.2 inches pe

ement and velocity of the
o seismic sloshing are 9.5
hes per seconds respectively
e occur at the water surfacer
boundary and in the verticaL
o.her points in the pools the
er in any direction is less
r second.



,,
'pa WNP "2

C ~

C

The period of water oscilLation (the time required
for the water to oscilLate one complete cycle)is approximately 3.5 seconds (from Ref. 1) r while
the fundamental period'f all structures in the
pool i s les's than 0.2 seconds (f rom Ref. 2) . As
a result their is no dynamic amplification effect
from the sei smic sloshing Load.

The sloshing velocity drag Load on a cylindrical
structure corresponding to the velocity of 17.2
inches per second is Less than 0.02 psi. All
submerged structures are assessed for SRV and
L;OCA Loads in excess of 3 psi (horizontaL pressure
near the water surface; taken from Ref. 2). The
sloshing velocity drag Load of 0.02 psi is there-
fore negli giblet in compari s'on.. i

\
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WNP-2

Q. 110.029
(3.9.3)

Provide in Section 3.9.3.4 of the FSARr th'e bases for the
allowable buckling Loadsr including the allowable buckling
stress'nder faulted conditions for alL the ASNE CLass 1

component supports in the nuc lear steam supply system (NSSS)
and the balance of plant (BOP),. Provide a compar i son of
the calculated Loads in the reactor" vessel suppor t skirt
with the criticaL buckling Loads of the skirt under the
most Limiting faulted Loading condition. ~ Describe your
analyticaL techniques to determine both the calculated Loads
under faulted conditions and the critical buckling Load of
the WNP"2 support skirt. Indicate the most limiting Load
combination considered in the buckling analyses of the
reactor vesseL support skirt.

Response:

See revised 3.9.3.4 (page 3.9-69).*

*Draft revised FSAR page attached. See also the response
to Question 110.021.



tance, and flow discontinuities (shock waves) are considered.
This model also considers the influence of valve opening time
and the effect of loop seal water contained in the up-stream
valve seat.

The unbalanced transient. hydraulic forcing function acting on
the piping'system computed from the flow model is then used
to determine the tran'sient dynamic responses of the piping
structural model. Adapting the lumped-parameter method
incorporated with the. modal analysis of piping system, the „

time history modal responses are computed. 'Computations of
maximum stress intensities for ASME Code Class 1 piping or
maximum stress levels for ASME. Code Class 2 and 3 piping are
based on the dynamic analysis of the. system.

.- 3. 9.. 3. 4 ... Component Supports

3.9.3.4.1 Piping
pay(

-
Piping supports are designed in accordance with Subsection NF
of ASME Section III. Supports are either designed by load
rating or to the stress limits for '~~por ~~,>
linear supports. Zn general, the load
combinations for the various operating conditions correspond
to those used to design the supported=pipe. Design transient,
cyclic idata are not applicable to piping supports as no,
faticpe evaluation is necessary to meet the Code require-

- ments'.

The des am. testing reauxremen s
component sup rts are as fol ws:

a. Component Suppo ts
All component supports e designed fabri-
cated, and a sembled so hat they c nnot become
disengaged the move nt of the pported pipe
or equipme*t after th have been installed.
All compo ent suppor are desig d in accord-
ance wit the rules f Subsecti NF of the
Code.

3.9-69
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Insert to Page 3.9-69:

Component supports 'are" discussed in 5.4.14 and further discussion
of design Loading combinatio'nsr design procedures and accept-
abi Lity criteria is presented below:

All component support's of the Linear-type for ASNE Class 1

components in both the Nuclear Steam Supply System and the
Balance of Plant are. designed in accordance with Section IIIr
Subsection NFr of the. ASNE Boiler and Pressure Vessel Code.
The bases for aLLowable buckling Loads and allowable buckling
stresses are the allowable Load equations and stress equations
given in the 1971 Editionr Winter 1973 Addenda of the ASNE
Codex's re f e renced below:

Subsec t i on NAr "General Requir ement s" r A'ppendix XIII;
"Design of Linear Type Supports by Analysis "r para-
graph XIII-1130; "Compression"r and paragraph XIII-
1190r "Combined Stresses",

Subsection NAi Appendix XIII'aragraph XIII"1300
"Stability and SLenderness and„Width Thickness Ratios";

Subsection NAr Appendix F "Rules for Evaluation of
Faulted Condi t i ons"

All components supports, are designedr fabricatedr and assem"
bled so that they cannot become disengaged by the movement
of the supported pipe or equipment after they have been
instal led.

Critical buckling Loadsi for- plant faulted conditionsr are
determined -by. methods described-in-Appendix Fi and aLLowable.
Loads are Limited to two"thirds of critical buckling Loads.

In design of the reactor vessel support
shell-type component supports the al iowa
was Limited to 90 percent of the Load wh
equivaLent to yield stress in the materi
safety factor for the plant condition be
safety factor for the faulted condition
effects of fabrication and operational e
incLuded 'in stress ca'LcuLations.

skirt as a plate and
ble compressive Load
ich produces a stress
ali divided by the
ing evaluated. The
was 1.125. The
ccentricity were

An analysis of the reactor pressure ve
under design basis faulted conditions
skirt meets the Limit of calculated st
0.67 times the criticaL buckLing stres
criticaL buckling stress corresponds t
stress at temperature. The design bas
for thi s analysis inc luded compressive

ssel support skirt
shows that the support,
ress being Less than
sr assuming that the
o the mater ia L ye i ld
is faulted condition

Loads due to the



design basis maximum earthquake~ overtur ning moments and
shears due to the jet.react ion Load from a postulated
severed pipei and compressive effects on the support skirt
from thermal and pressure expansion of the reactor vessel.

SSE Loads predicted for the WNP".2 plant are Less than fifty
percent of the design basis maximum earthquake Loads in
the above analysis. Hydrodynamic event Loads are in the
process of developments and the most Limiting Load combina"
tion for the lrJNP-2 plant fauLted condition wiLL be defined
in a future revision of the MNP-2 "Plant Design 'Assessment
Report, for SRV and LOCA Loads" ~ It is expected that
sufficient margin exists between'the design basis faulted
Loads and the most Limiting Load combination which will be
defined for WNP-2 plant faulted conditions to demonstrate
the reactor pressure vesseL support skirt is adequateLy
designed to prevent buckling.

~ ~



WNP-2

Q. 110.030
(3.9.3)

Provide the following additional information in Sec'tion
3.9.3.4 of the FSARr regarding the operability assurance
of snubbers:

a ~ Identify and tabulate all mechanical and hydraulic
snubbers installed on safety-related systems.

b. Describe your methods and procedures for verifying
operability of those snubbers identified in your
response to Item (a) above'ur ing the startup test
program.

c ~ If additional snubbers are installed afte'r pLant start-
upr commit to provide documentation for verifying.
(1) the operability. of these additional snubbers; and
(2) that these additi'onal snubbers will not interfere
with the normaL operation of the WNP"2 facility.

d. Provide an inservice inspection and testing program for
the snubbersr including a discussion of the 'access-
ibi L ity for'. (1) their maintenance; and (2) the repair
and replacement of snubbersr if required.

Response:

There are no hydraulic snubbers installed on safety"
related systems at WNP-2. Mechanical snubbers are
used exclusively. Because of normal construction
problems Cinterferencesi etc.) i the List of snubbers
is not yet complete. When the List is completer a
List of alL safety-related snubbers wilL be included
in 3.9.3.4 of the FSAR.

b. A startupi installation and inservice'test program for
snubbers has not yet been completely developed. WPPSS
is monitoring the development of various OEM standards
and is currently working on these procedures. The
snubber inspection and testing program wiLL be dis-
cussed in 3.9.3.4 of t'e FSAR. Se also 14.2.12.3.17
fo'r a brief discussion of. program requirements.

c ~ Same as (b) above.

d. Same as (b) above.



8oth the List of snubbers and the inspection and testing
program will be submitted Later when the List is complete
and the program developed.



wNp-2

Q. 11 0. 031
(3.9.3)

Verify that the criteria for the design of pressure relief
device stations conform with our positions in Regulatory
Guide 1.67m "Installation of Overpressure Protection Devices"r
October 1973. If you adopt alternate criteriai demonstrate
that your criteria provide a Level of conservatism equivalent
to that in the regulatory guide cited above.

Response:

The design of pressure relief device stations and associated
piping is'-discussed in revised 3.9.3.1.14 and 3.9.3.3.3.*

*See draft revised FSAR page changes.





Fo ~ The al3.owable value of Fi when all
moments are xero; and

Ho ~ The allowable value of Mi when all
forces are zero.

h aunuaary of the design calculations for, the standby IiquM
control pump components ia containecX in Table 3.9-2(l).

i
3 9 3 l.l3 Safety/Relief Valves and Hain Steam Isolation

Valves

LoaQ combination, analytical methods, calculated stresses,
and aElowable limits are shown for t:he safety/relief and m..in
rtcam idol-tion valves in Table 3.9-2(g3 and 3.9-2(h} resp c-
tively The RHR thermal relief valve~is designed per hSHE
Section IXI, HB-35Q w p~~~ y-Z.o (se.~ ~ig. 6.+

Qim~C
3 9 3 l 74 Safety Relief Valve„Piping

3 9.3 E.X4.1 Hain Steam Safety Relief Valve Piping

This piping is designed in accordance with the BSHE Code.
Soction XXX. Subsection HO for CEaes 3 piping within the

.dr@well and Subsection HC for Class 2 piping within the
euppreosfon chamber. The load combinations and allowabEes
ere shown kn Table 3 9-X7 . The main steam safety relief
v lvcs. relieve to closed diechhrgep Regulatory Gug.de 1.67 is
the efore not applicaMe ~e " )%ms

'.93.1. 4.2 PJ4P. Suction Shutdown Thermal RoZ,ref Valve

Q Q ~ Q.l ~

Piping
I

%haegiping relieves into the containment gquipment grain
~@stem and i desiqnel as AST51 B3l.l and Seismic Category I
8'upported.

* However,
8ue to the, very sma3.l cXiscbarg the intent of Regulatory
Guide 1.67 is not considered a licable. See hppendix C 2

cled guic( vo l~/ic u'4,~
~ ~

3.9.3.X. X5 Reactor %Later Cleanup,(BMCV) system pump P "+~~
The QTCU pump is not part of a Nafety system and io not de- .

cegned to SaL.omic Category I r'equf.ramcnts. However, an
analysis was done which sllows that the fuodarnentaE frequency
(first mode) of the pump or the motor. or. the combination 'of

3.9-54
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pump ance motor is greater th n 33 cps: hence, static analy-
SLC5 UQS QQCfd~

The static analysis consMexs static equilibrium forces on
the eavtpmcnt incLvding the effect af seismic forces of
0 Lg bori=orltaX, and O.Xg vcxtica1. This anglysis consid ro
piping Loads as AU. os torsional moment produced. by the
rot"ting nssemb7y. go dynamic ena3ysis is performed

1.o c;:pcrimentaL or ine3.astic stress analysis vra usel in the
pump deeSi.gn.

~ ~



Qual'ication testing of sensitive electrical/pneumatic
ecu'pment to meet performance requirements defined in Tables
3.11-1, 3.11-2 and 3.11-3 is completed.

Se's-;..'c tests have been conducted on the safety relief valves
and the natural frequencies have been determined to be
33i:z. he tests also determined that the.equipment remains
funct'onal during application of the specified "G" loads.

:.". add'ion to esting described above and in 3.9.2.2.2, the
sers'tive electrical/pneumatic ecuipment of the safety/relief
valve has been qualified to performance requirements during
and after emergency environment conditions defined in Tables
3.11-1, 3.11-2 and 3.11-3.

he ?'SIV and S/RV (Safety/Relief Valve) analytical qualifi-
cat'on results are shown in Tables 3.9-2(h) and 3.9-2(g)
"espectivelv.

3.9. 3.3 Desicn and Installation Details for Yiounting of
Pressure Relief Devices

papiAa
The design criteria 'for all safetv and relief ~~ are in

-- -accordance" with-Whe-'rare:es"-in--Subart:icos-NS--367 I"-arrd-NCW6%7

t
of ASIDE Section 1II, and the rules -of Code Case 1569, applic-
able to the classification of the piping component under
investigation. For ~aa relief systems the design criteria
and the analyses used to calculate maximum stresses and
stress intensities are in accordance with Subarticles NB-3600
and NC-3600 of ASM'ection III. The maximum stresses are
calculated based upon the full discnarce loads, including the
e==ects of the system dynamic response, and the system design
internal pressure. Stresses are determined far all signifi-
cant points in the piping system including the safety valve
inlet pipe nozzle and the nozzle to shell juncture.

3. 9. 3. 3.1 Plain Steam Sa ety/Relief Valves

Sa=etv/relief valve lift results in a transient that produces
mc...entary unbalanced forces acting on the discharge pipinc
sys"em for the period from opening of the sa ety/relief valve
until a steady discharge flow from the reactor pressure
vessel to the suppression pool is established. This period
includes clearing of the water slug from the end of the
discharce piping submerged in the suppression pool. Pressure
waves travelinc th ouch the discharge piping "ollowing the
re atively rapid opening of the sa ety/relief valve cause the
sa"et'/relief valve discharge piping to vibrate. This„ in"'n produces orces that act on the main steam piping.

3.9-66
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The analysis of the relief valve discharge transient consists
of a stepwise time history solution o. the fluid flow
equation, to generate a time-history of the fluid properties
at numerous locations along tne pipe. Simultaneously,
reaction loads'n the pipe are determined at each location
corresponding to the position of an elbow. These loads are
composed of pressure-times-area, momentum change, and fluid

iction terms. Figure 3.9-3 shows a set of fluid property
and pipe section load transients typical of those produced byrelief valve discharge.

The method of analysis applied to determine piping system
response to relief valve operation is time history integra-
tion. The forces are applied at locations on the piping
system wher'e fluid flow changes direction, thus, causing
momentary reactions. The resulting loads on the safety/relief vhlve, the main steam line, and the discharge piping
are combined with loads due to other effects as specified in
3. 9. 3. 1. The Code stress lim's, corresponcing to load
combinations classification as normal, upset, emergency and
faulted, are applied to the steam and discharge pipe.
3. 9. 3. 3. 2 Open Relief Systems

The total steady state discharge thrust load for an open dis-
charge'ystem is expressed as the sum of the pressure and
momentum forces as follows:
F
A 144 (P) + V~where F2

g A
p
V

ps
e I'y--

Total Reaction Forge lbf.
Exi" Flow Area,
Exit Pressure, lb /'n gage
Exit Fluid Velocity, ft/se~Exit Fluid Density, ibm/ft
Gravity Acceleration, 32.2
ibm-ft
lbf-sec2

To ensure consideration of the effects of the suddenly
applied loads on the valve nozzle and pipe junction, a
dynamic load factor is computed. The calculation of dynamic
load factor is based on modeling the valve and nozzle as a
single degree of freedom dynamic system. Tne lumpen'ass o
this system corresponds to the weight of the valve and nozzle
and is assumed to be at the valve center of gravity. The

3.9-67



Pegulatory Guide X. 67, Rev. 0, october l.973

Tn=tallation of Overprcssure protection Devices

Regula.atary Oui.de Xntcnt=

duhio pegvlatory 'Guide describe a method acceptable to
the HPC staff for implementing General Design Criteria
l of NCFE'50, hppcndix 3, with regard to the design of
piping for safety valve and relief va3.ve stations ~which
'have open discharge systems with limited aischarqe pipes
and Which have inlet piping that neither contains a

wz.ter'eal=

nor isa subject. to slug How of eater upon discharge
of the valves

Zpplicntfon Pcaessmentz

Bcaecaed capability in design

CampTian~e or Alternate Approach Statement.=

Xdezrtiff.ed RHR shutdown suction line thermal relief valve
gJ located between the containmcnt ieolation valves.
Homevex', the intent oC the Regu3.atory GuMe docs not apply
duo to.the very short cKuration of the Nczmal relief func'-
tion. sW g4cQ'y.. '

General Compliance oz Alternate Approach Assessment:

This Begulatary GoMe ic nat conskd. red to be az:pl,ice>1
to thf.a valve due ta ita email r$.-e. (3/4" x X.") end its
very ~ho t operation time. She only purpos af tb v lee
ia ta relieve the excess pressure, caused hy the different:cc
cf tbex'mal expansion h braen the pipe nQ tbe eater con-
tained bet:ween the containment ieolation valves.

gpeciHc Evaluation Reference:
).Vf.

E!cfcx; to 3.9.3.+

imilcr.g~pplic-tion Peference-
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WNP-2

Q. 110.032
(3.9.3)

In Section 3.9.3.2 of the FSARi you indicate that active
valves will be qualified for operabiLity under seismic
Loading on a prototypicaL basis. We agree that a proto"
typical test can qual i fy a L imited range of simi L'ar valves.
Howeveri you do not adequately describe the characteristics
you consider in determining whether a valve is similar to
the tested prototype valve andi thereforei can be qualified
by analysis only. Accordinglyi provide a discussion of
how you establish the similarity of valves to a tested
prototype. This discussion should includei but not be
Limited toi those characteristics such as valve typei
sizer geometryi pressure ratingi stress Leveli manufacturerr
actuator type and actuator Load rating.

Response:

The active Category I valves have been qualified by
seismicaLLy testing at Least one valve of each design
type. Nany of the ~alves have been qualified by testing
an identicaL valve assembly. In other cases the candidate
valves are constructed using the same design parameters
as the parent valve. These valves have the same manu"
facturer and the same genera l appearance and actuator
typei but differ primarily in size and pressure rating.

The., di f ferences in sizei pressure rat ingi materiali and
actuator Load rating are being reviewed as part of our
overall plan for re-evaluating seismic equipment qualifi"
cations. The basis upon which the selection of tested
valves was made will be available to your Seismic
Qualification Review Team (SQRT) along with the remainder
of our documentation for equipment qualification.



WNP-2

Q. 110.033
(3.6.2)
(3.9.3)

For ASNE Class 1i 2 and 3 components that could be exposedto either jet impingement loads or to pipe whip impact
Loads resulting from postulated pipe breaks in adjacent
high energy pipingi describe how you determine the stress.
Levels in the targeted components. In your responser
include a discussion of the structural effects throughout
the targeted system from the Loads cited above (i.e.r those
loads associated with postuLated pipe breaks) in combination
with other applicable Loads. Provide assurance that the
calculated stress Levels are kept below the Service 'Level
D limits of Section III of the ASNE Code. If applicablei
more conservative Limits on stress Levels should be imposedfor active components or where piping functionaL capability
i s requi red.

Response:

The complete response to NRC Question 110.033 awaits the
results of the ongoing pipe break and missile s~t'udyr andwill be presented'.in a future amendment to the FSAR.

At this time it is anticipated that if the availability
of ASNE Section III Class 1i 2 and 3 components, is needed
to safely shut down the plantr and i f those components are
exposed to postulated jet impingement Loadsi pipe whip
impact Loadsr and missile Loadsq protective measures will
be taken to pr eclude such loading. If it is determined
that protective measures are not required on the basis
that the calculated stress Levels due to the postulated
pipe break for missile Loads in combination with other
applicable Loads ar e kept below the Service Level D Limits
of ASNE Section III'uch structural anaLysis wiLL be in
accordance with industry-accepted methods. If this
approach is usedi the methodology and results will be
reported in the FSAR.
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Q. 110.034
RSP
(3.9.6)

In accordance with 10CFR50.50a(g)r we require submittal of
yo'ur, program for inservice testing of ASNE CLass 1r 2 and
3 pumps and valves. Our positions on this matter are
presented in Section,3.9.6 of the SRP. Appendix C to
Section 110 provides a suggested format for this submittaL
and includes a discussion of the information we require

. to justify any requests for relief from .our positions on
this matter.

Response:
'I

In accordance with 10CFR50.55a(g) r we wiLL pr epare a

program for operationaL readiness testing of ASNE Class
1r 2 and 3 pumps and valves. Our intentions ar e to
submit this program for your review approximately one
year prior to scheduled fuel Load. Our program wilL be
in agreement with your positions as presented in Section
3.9.6 of the SRP and the pr'ogram will be submitted in a

format similar to'he one described in Appendix C to
Series 110 questions.
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Q. 110.035
(3.10)
(3.9.2)

It is not clear in the FSAR how the .seismic a'nalyses of
seismic, Category I e lectricaL and mechanicaL equipment
have taken into consideration the three components of
the seismic accelerations. Accordinglyr describe how
your analyses have considered the three spatiaL components
of seismic excitation. Regulatory Guide 1.92m Revision 1r
"Combining Nodal Responses and,Spatial Components in
Seismic Response Analysis"i February 1976m provides
methods acceptable to the staff for combining the respon-
ses to the three spatiaL components of seismic excitation.

Response:

Please refer to 3.7.2.1.8.3r 3.9.2.2r 3.9.2.2.16 and
3.10.1.2 for the in format i on requested.*

*D ra ft FSAR page changes attached.
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An alternative s'mplified dynamic analysis method is used for
cold and/or limber pip'ng svstems, such as equipment drains
and instrumentatic.". lines. his method consists of applying
constant horizont=-1'nd - =='cal load factors conservatively
derived from floo"- resp nse spectra. .The load. factors'are
derived by utilizing =.'.'e "esponse spectra for a conservatively
chosen fundamental free en™y based on the maximum span length

'f

an assumed simply s =ported beam. These load factors are
then increased to accou..t for'the multi-mode response of the
piping system. Loca"ions of pipe controls are chosen to limit
the pipe span length to less than that length utilized in
establishing the seismic load factors. These span lengths
are. also selected to limit. the stresses and deflections to
acceptably low values. The horizontal and vertical loading

.factors applied to the spans are combined in the same manner

.as described for the detailed dynamic analysis above.
\

3. 7. 2. l. 8. 3 Dynamic Analysis' f Equipment

Equipment is 'idealized by a mathematical model consisting of
lumped masses connected by elastic members or springs. Re-
sults for selected Category I equipment are given in Table
-3.9-2. The dynamic response of the system is calculated
by using the response spectrum method of analysis. ~ When the
equipment is suppo ted at two or more points at di ferent

~ elevations, the response spectrum analysis is performed. by
using the response spectra at the elevation near the center
of gravity of the equipment as the design spectra for the

.NSSS equipment, and for balance of plant using the
envelope'...of.response spectra for supports. 31odal.maxima are combined

as described in 3.7.2.'.5. The analysis is performed as-
suming the horizon-al ground motion to act in either of two
orthogonal directions, Ãorth-South and East-Nest. Maximum
stresses resulting from any one horizontal or vertical ex-

0citation are considered to act, imultaneously and are added
directly, as described in 3.7.".6. and 3.7.2.7.. Q» Dsol ~ /
The relative displacements be=ween anchors are determ'ined from

'hedynamic analysis of the structures. If significant', these
relative displacements are then used in a static analysis to

3. 7-15
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For each of the'selected remote measurement locations, Level
1 and 2 deflection and acceleration limits are prescribed in
the startup test spec'="icatic;.. Level 2 limits are based
on the results of the .s"re "e-cr adjusted for operating

'mode and.i'nstrument accuracy; Level= 1 limits are based on
maximum allowable Code st=ess limits.
3.9.2.1.S RCIC Pump Assembly

F

I

The RCIC pump construction 's a barrel type on a large tross-
section pedestal. Qualification by analysis was performed.
The seismic design analysis is based on 3g horizontal and lg .

vertical accelerations. Results are obtained by using accel-
eration forces acting simultaneously in two directions, one
vertical and one horizontal. The pump mass, support system
and accessory piping have been shown by analysis to have a.
natural frequency greater than 33 Hz.

The RCIC pump assembly has been analyt'cally qualified by
static analysis for seismic loading as well as the design
opeiating loads of pressure, temperature, and external piping
loads. The results of this analvsis con irm that the stresses
are substantially less tnan 90'f the allowable.

3. 9. 2. 2 Seismic Qualification of Safety-Related
Mechanical Fquipment

II

This subsection describes the criteria for se'smic qualifica-
'tion of'echanical safety-related equipment and also de-
scribes the qualification testing and/or ana3.ysis appli,cable
to this plant for.all "he major components on a component
by component basis. In some cases, a module or assembly
consisting of mechanical and electrical equipment was quali-
fied as a unit,. for example,.motor powered pumps. These
modules are generally discussed in =his paragraph rather
than providing discuss'on of 'the s parate electrical, parts
'n 3.10 and 3.11.'eismic qualification testing, is also
discussed 'n 3.9.3.2 and 3.9.3;2.5. Eke| Br'.col suppor"ing
equipment such as control consoles, cabinets, and panels
which are parh h are part of the HSSS are discussed in 3.1p

Consideration of spatial components of seismic accelerations
are taken into account in the analyses of

. seismic Category I mechanical equipment in accordance with
3.7.2.1.8 3.

3.9-27
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3.9.2.2el Tests and Analysis Criteria and Yiethods

The ability of equipment to perform its Seismic Category I
function during and after an 'earthquake was demonstrated by
tests and/or analysis. Selection of testing,'nalysis or a
combination of the two was determined by the type, size, .

shape, and complexity of the equipment being considered.
When practical, the Seismic Category I operations were per-
formed simultaneously with vibratory testing. )Cere this
was not practical, the operation and/or loads were „simulated
by mathematical analysis and applied in addition to physical
tests.
Equipment which is large, simple, and/or consumes large
amounts of power is usually qualified by analysis or staticbend'est to show that the loads, stresses an) deflections"=-=='=''.
are less than the allowable maximum. Analysis and/or static
bend testing is also used to show there are no natural
frequencies below 33 Hz. If a natural frequency lower than
33 Hz is discovered, dynamic tests may be conducted and in
conjunction with mathematical analysis used to verify oper-
ability and structural, integrity at the required seismic
input conditions.

When the equipment is qualified by dynamic test the response
spectrum, or time history of the attachment point is used
in detetmining input motion. (gee ar6dcd /i@ere 4r ipse Z]
Natural frequency may be determined by running a continuous
sweep:.frequency-search .using.-.a:.sinusoidal. steady.-state-input -==- =-= = ==-.--

of low magnitude. Seismic conditions are simulated by test-
ing using random vibration input or single frequency input
(within equipment capability) at frequencies through 35 Hz.
which ever method is used, the input motion during. testing
envelops the actual input motion expected during earthquake
conditions.

The equipment being dynamically tested is mounted on a fixture
which simulates the intended service mounting. and causes
no dynamic coupling to the equipment.

Equipment having an extended structure, such as a- valve oper-
ator, is analyzed by applying static equivalent seismic SSE
loads at the center of gravity of the extended structure. In
cases where the equipment structural complexity makes mathe-
ma ical analysis impractical, a static bend test is used to

3.9-28
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Insert to Page 3.9-28:

Equipment is tested'n its operationaL mode and verified
during and a'fter the test. The tested equipment is
either an exact duplicate of the supplied equipment oris representative of a family of equipment of the same
design and structure.
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determine spring constant and operational capability at
maximum equivalent seismic 1'oad conditions.

3.9.2.2.1.1 Random Vibration Input

When random vibration input is used, the actual input motion
envelops the appropriate floor input motion at the individual
modes. However, single frequency input, such as sine beatsp
can be used provided one of the following conditions are met:

a. The characteristics of the required input motion
is dominated by one frequency.

b. The anticipated response of the equipment is
adequately represented by..one;mode.,

c. The input has sufficient intensity and duration
to excite all modes to the required magnitude,
such that the testing response spectra will
envelop the corresponding response spectra of
the individual modes.

:
3.9.2.2.1.2 Application of Input Motion

When dynamic tests are. performed, the input motion is applied
to one vertical and one horizontal axis simultaneously. How-
ever, if the equipment response along the'vertical direction
is not sensitive to the vibratory motion along the horizontal
direction, and vice versa, then the input motion is applied
to-'one direction 'at a

time.'.9.2.2.1.3

Fixture Design

czA'pj
rn Sgr

The fixture design will'simulate the actual service mounting
and cause no dynamic coupling to the equipment.

3.9.2.2.1.4 Prototype Testing

Equipment testing is conducted on prototypes of the equipment
installed in this plant.

3.9-29
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In the case of sing'Le.frequency inputs the time phasing
of the input is applied as foLLows:

a 0 Phase-incoherent — The time phasing of the inputs
are applied in the vertical and horizontaL
direction such that a purely rectilinear input
is avoided.

b. Phase-coherent - The vertical and horizontal
inputs are applied initiaLly in phase. The
input is then'applied 180 gut of phase. The
specimen is then rotated 90 horizontaLly and
the in phase and 180 out of phase motion
reapplied.
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3.9.2.2.2.14 Main. Ste~ Safety/Relief Valves

Due to the complexity of this s"' " ure and the performance
requirements of the valve, the ="=al assembly of the safety/
relief valve (including elect='=-', 'pneumatic devices') was
dynamically" tested at seismic, a-™elerations equal to or
greater than the SSE.levels c 'termined for this plant.
Satisfactory operation of the valves was'emonstrated dur-
ing and after the test.
3.9.2.2.2.'15 Fuel Pool Cool'ng and Cleanup System Pump

and Motor Assembly

The fuel. pool cooling and cleanup system pump .and motor have
not been analyzed as Seismic Category I equipment since this
was not a requirement of the construction permit.

/ \

3.9.2.2.2.16 Balance of Plant Safety-Related Mechanical
Equipment

Balance -of plant Seismic Category I equipment, components and
accessories are designed based on results determined analyti-cally (see 3.9.2.2) or through dynamic testing.

v ~ L L r
] p s mKT

~ ~

The dynamic tests met the
seismic loading requirements as defined by the applicable
floor .response spectrum curves- for the apporpriate -damping

r~ ~ ~coe ffaccents. ~ )

3.9.2.3 Dynamic Re'sponse of Reactor Internals under
Ope ational Flow T"ansients a~d Steady State
Conditions

The major reactor internal =-components within the vessel were
subjected to extensive testing'ou= =d with dynamic'ystem
analyses to properly desc ibe the resulting flow-induced
vibrat'on phenomena incu red from norma'eactor operation
and from anticipated operational transients.

In general, the vibration forcing functions fo operational
flow transients and steady state conditions are not prede-.
termined by detailed analysis. Special analyses of the

'esponse'ignalsmeasured from reactor internals of similar
I
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Insert to Page 3.9-36:

The dynamic program's performed to confirm the abi lity of
the equipment to function as needed during and after an
earthquake of magnitude up to and including the SSE. Thesetest programs implement the criteria stated in Section
3 ' 2 2r 3 9 2 2 1r'3 9 2 ' 1 'r 3 9 2 3 1 2r 3 ' 2 2' 3r
and 3.9.2.2.1.4.
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There 3.s no Non-Safety CI.ass, 1Z eauiprnent which, 3.f it. were
spuriously actu ted, could adversely affect Safety Class 1E
equipment, except. as noted ='.". Table 3.10-5.

k

Consideration of spatial components o f .seismic accelera tions
k '* -'. ="..

' ll l~
.mh. instrumentat.ion an" e ~ ectrical equipmen~ in accordance

with 3.7.2. 1.8. 3.
3. 10. 1. 2. 1 BOP Equipment

The qualification criteria for Seismic Category I instru-
mentation and electrical-equipment is as follows:

l

a. Seismic Category I instrumentation and elec-
trical equipment is designed to.withstand, with-
out loss of nuclear safety function,.Safe

~ Shutdown Earthquake*(SSE) and Operating Basis
Earthquake (OBE) acce.eration forces transferred
to the equipment mount'ng location.

b. From basic input ground motion data, horizontal
and vertical floor response spectra (seismic re-
sponse curves) for the various buildings and
elevations were developed and included in all
purchase specif ications for Category I equ'ment.

kf

C ~ All equipment was qualif 'd by analysis and/or
testing in accordance with the SSE and OBE'floor
response spectra for th particular building
location. applicable,to their equipment.. Hori.=.
zontal and vertical loads for all equipment are
assumed to occur 'simultaneously in the most un-
favora"le combination's. When analysis is used,
stresses from the ea=thquake effects a e com'-
bined with stresses due to normal design loads
(idle or operating conditions) so as to produce
the most severe ="ess combination. Stresses
due tq normal design loads when combined with
seismic stresses resulting f om the OBE a e main-
tained within allowable mate ial working stress
limits.set forth in appropriate design standards
and codes.. Stresses due to normal design loads
when combined with seismic stresses resulting
from the SSE are limited to prevent loss of
function of the safety related equipment. For
the purposes of calculation, the "no-loss-of-
function" stresses are limited 'to 9/10 of the
minimum material yield point or as otherwise
specified, by appropriate standards or codes.

3.10-2
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Q. 110.036
RSP„
(3.9.2)
(3.10)

/

Hydrodynamic vibratory Loadings in the suppression pool can
be induced by the flow of a steam"water-air mixture into the
suppression pool. This flow may result either from actuation
of the safety/relief valves or from a postulated pipe break.
In either casei the r esultant vibrations in the suppression
poo.l may affect structuresr systems and components in other
portions of the reactor building- These induced, vibratory
Loadings can be of various magnitudes and of various frequency
content for the following Load cases: SRV1i SRV i SRV

SRVA<L IBA and DBA. 1 xr ADS
P

Accordinglyi we require you to demonstrate that the electrical
and mechnical equipment which is necessary to achieve and
maintain a cold shutdowns are capable of performing their
safety-related function under the most severe of the foLLowing
combinations of seismic and vibratory Loadings induced by
the vibratory hydrodynamic Loads in the suppression pool:

a. SRY or SRYA<< (whichever is controL ling) + OBE

b.. SRV or SRVA<< (whichever is controlling) + SSE

c. SRV + OBE + IBA
d SRVADS + SSE + IBA
e. SSE + DBA
f.....SRV1,+. SSE + DBA.

Provide a commitment that all NSSS and BOP seismic Category I
mechanicaL and e lect r i ca l equipment wi L L be qua Li f i ed for
the most severe combination of seismic and hydr odynamic
vibratory Loadings. (Note that the applicants for operating.
Licenses for similar facilities have stated thats in generali
the Load cases which inc'Lude SRV impose the most severe

~ ~ ALLhydrodynamic vibrary loadings on safety-related equipment-
Howeveri this does not preclude the possibility that other
hydrodynamic Loads might be Limiting for particular components
at the WNP-2 facility.)

Response:

Suppression pool hydrodynamic Loads due to postulated IBAD
DBAc SRYr SRY i SRYADS and SRYA<< events are being developed
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for WNP-2 planti and will be provided in a future amendment
to the "PLant Design'ssessment for SRV and LOCA Loads."
The SRV building responses wilL be appropriately combined
with OBEr SSEr IBA and DBA 'building responses to provide the
basis for evaluating acceptability of electrical and mechnical
seismic Category I equipment orignaLLy qualified to seismic
only dynamic Loading; Detailed re-evaluation of each
component of seismic Category I equipment will not be performed

'where direct comparison of original qualification Required
Response Spectra with new seismic plus hydrodynamic Required
Response Spectra demonstrates satisfactory qua'Lification of
the equipment- When such comparisons cannot be madel'ther
means of evaluating the originaL qualification against the
new dynamic Load combinations wiLL be used. In regard to
the Load combination SRV> + SSE + DBAi WNP-2 pLant design
adequacy assesments for seismic Category I electrical and
mechanical equipment wiLL be performed on the generic basis
established by the BWR Nark II Owner's Group for this Load
combination.
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Q- . 110.037
(3.10)
(3.9.2)

A review-of the design adequacy of your safety-related
electrical and mechanical equipment under seismic and.
hydrodynamic Loadings wiLL be performed by our Seismic
Qualification Review Team (SQRT) during a site visit when...

"this team wil l inspect and evaluate selected equipment.
(Note that Item 110.026 of this enclosure is concerned
with the structural capability of safety"related compon"
ents whereas this item is concerned with the functionaL
operability of components.) Accordingly~ provide the
following additional information which we will review
prior to our SQRT site visit:

\
a. A demonstration of the adequacy of the original single"

axisi single"frequency tests orr alternativelyr the
analyses of equipment qualified in accordance with the
criteria of IEEE Standard 344-1971.

b. The qualification of equipment for the combined seismic
and hydrodynamic vibratory Loadings. The frequency of
response due to thi s vibratory input may exceed 33 hertz
and negate the originaL assumption of a component's
rigidity in some'cases.

Appendix D to Section 110 describes the SQRT and its proce"
dures. Section V.2.A of this appendix indicates information
which we require for our review.,

Several OL applicants with similar facilities have stated
in their Design Assessment CLosure Peports that equipment
will be quaL ified by .test ing for the required response
spectra (RRS) representing the hydrodynami'c and seismic
Loads combined by the SRSS methodology. Similar'Lyr when
qualified by analysisi these applicants have indicated that
the peak dynamic responses of equipment to the hydrodynamic
and seismic Loads will also be combined by the SPSS method"
alogy. For your informat iona we do not accept at this timei
the combination of the hydrodynamic and seismic loadings
using the SRSS methodology to obtain the RRS or the peak
dynamic responses. Accordinglyr provide,a compilation of
the RRS Listed below for each floor of the seismic Category
I buildings:
c. The RRS for the OBE or the SSEi whichever is controLLing.If the OBE is controLLing~ explain why.
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d. The controlling RRS due to hydrodynamic Loads in the
suppression pool.

e. Items (c) and (d) above combined using the SRSS method"
ology.

Items (c) and'd) above combined by absolute sum.

Response:

The information wiLL be provided in a future amendment to
the MNP-2 "Plant Design Assessment Report for SRV and
LOCA Loads".
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ATTACHMENT 1

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NUMBER 2

DOCKET NO. 50-397

ITEMIZED RESPONSE TO IE BULLETIN 79-08

ITEM 1:

Review the description of circumstances described in Enclosure 1

of IE Bulletin 79-05 and the preliminary chronology of the TMI-2
3/28/79 accident included in Enclosure 1 to IE Bulletin 79-05A.

a ~ This review should be directed toward understanding: (1) the
extreme seriousness and consequences of the simultaneous
blocking of both trains of a safety system at the Three Mile
Island Unit 2 plant and other actions taken during the early
phases of the accident; (2) the apparent operational errors
which led to eventual core damage; and (3) the necessity to
systematically analyze plant conditions and parameters and
take appropriate corrective action.

b. Operational personnel should be instructed to (1) not
override automatic action of engineered safety features
unless continued operation of engineered safety features
will result in unsafe plant conditions (see Section 5a
of this bulletin); and (2) not make operational decisions
based solely on a single plant parameter indication when
one or more confirmatory indications are available.

c. All licensed operators and plant management and supervisors
with operational responsibilities shall participate in this
review and such participation shall be documented in plant
records.

'RESPONSE:

This item is generally related to the operations of the plant
including operational procedures, maintenance procedures, training
instructions, etc. Since WNP-2 is not in operation yet, presently
many of the plant procedures which would cover this Item have not
been prepared or are in draft form. However, a review of the
information in IE Bulletins 79-05 and 79-05A has been conducted and
will be 'considered in the preparation of procedures for WNP-2, and
the training program.

The basis for implementing these procedural ~ and training im'provements
will be the program established in NEDO-24708 and related documents.



Response to~;IE "Bul 1 etin: 79-08

ITEM 2:

Review the containment isolation initiation design and procedures,
and prepare and implement all changes necessary to initiate
containment isolation, whether manual or automatic, of all lines
whose isolation does not degrade needed safety features or cooling
capability, upon automatic ini,tiation of safety injection.

RESPONSE:

We have performed a review of the containment isolation design
and determined that the WNP-2 design conforms to these requirements.
Details of this review will be provided in our response to NUREG-
0578 item 2.1.4.



Response to IE Bulletin 79-08

ITEM 3:

Describe the actions, both automatic and manual, necessary for
proper functioning of the auxiliary heat removal systems (e.g.,
RCIC) that are used when the main feedwater system is not operable.
For any manual action necessary, describe in summary form the
procedure by which this action is taken in a timely sense.

RESPONSE:

WPPSS does not have an operating BWR. The nesponses provided
below are based on WNP-2 plant design.

The auxiliary heat removal systems provided to remove decay heat
from the reactor core and containment following loss of the
feedwater systems are:

High Pressure Core Spray System (HPCS)
Reactor Core Isolation Cooling (RCIC) System
Low Pressure Core Spray System (LPCS)
RHR System - LPCI Mode
RHR System - Suppression Pool Spray Mode
RHR System - Suppression Pool Cooling Mode
Residual Heat Removal (RHR)(Low Pressure Coolant Injection

(LPCI) System

The description that follows details the operation of the systems
needed to achieve initial core cooling followed by containment
cooling and then followed by extended core cooling for long term
plant shut down, assuming the reactor is scrammed and isolated
from the main condenser.

INITIAL CORE COOLING

Following a loss of feedwater and reactor scram, a low reactor
water level signal (level 2) will automatically initiate main
steam line isolation valve closure. At the same time this signal
will put the HPCS and RCIC Systems into the reactor coolant make-up
injection mode. These systems will continue to inject water into
the vessel until a high water level signal (level 8) autbmatically
trips RCIC and closes the HPCS injection valve. The HPCS pump
remains running on minimum flow bypass.

Following a high reactor water level 8 trip, the HPCS injection valve
will automatically reopen when reactor water level decreases to low
water level 2. The RCIC System must be manually reset by the
operator in the control room before it will automatically re-initiate
after a high water level 8 trip.
The HPCS and RCIC System have redundant supplies of water.
Normally they take suction from the condensate storage tank (CST).
The HPCS and RCIC System suctions will automatically transfer from
the CST to the suppression pool if the CST water is depleted or the
suppression pool water level increases to a hi gh level.
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Response to IE Bulletin 79-08

ITEM 3 (Continued)

The operator can manually initiate the HPCS and RCIC Systems from
the control room before the level 2 automatic initiation level is
reached. The operator has the option of manual control after
automatic initiation. The operator can verify that these systems
are delivering water to the reactor vessel by:

a) Verifying reactor water level increases when systems
i~itiate (see water level discussion in response to
guestion 4).

b) Verify systems flow using flow indicators in the
control room.

c) Verify system flow is to the reactor by checking control
room position i ndication of motor-operated valves. This
assures no diversion of system flow tb other than the reactor.

Therefore, the HPCS and RCIC can maintain reactor water level at
full reactor pressure and until pressure decreases to where low
pressure systems such as the Low Pressure Core Spray (LPCS) or
Low Pressure Coolant Injection (LPCI) can maintain water level.

CONTAINMENT COOLING

After reactor scram and isolation and establishment of satisfactory
core cooling, the operator would start containment cooling. This
mode of operation removes heat resulting from safety relief valve
(SRV) discharge to the suppression pool. This would be accomplished
by placing the Residual Heat Removal (RHR) System in the contain-
ment/suppression pool cooling mode, or the suppression pool spray
mode, i .e., RHR,suction from"and'ischarge to the suppression pool.

The operator could verify proper operation of the RHR system
containment cooling function from the control room by:

a) Verifying RHR and Service Water (SW) system flow
using system control room flow indicators.

b) Verify correct RHR and SW system flow paths using
control room position indication of motor-operated
valves.

c) On branch lines that could divert flow from the required
flow paths, close the motor-operated valves and note the
effect on RHR and SW flow rate.
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Response to IE Bulletin 79-08

ITEN 3 (Continued)

EXTENDED CORE COOLING

When the reactor has been depressuri zed, the RHR system can be
placed in the lo'ng term shutdown cooling mode. The operator
manually terminates the containment cooling mode of one of the
RHR loops and places the loop in the shutdown cooling mode as
follows:

1. Trip the RHR pump to be used for shutdown cooling,

2. Close associated motor -operated valve in the suppression
pool suction and LPCI discharge line to the vessel,

3. Open shutdown cooling suction valves from and discharge
valves to the reactor vessel, and

4. Restart the RHR pump.

In this operating mode, the RHR system can cool the reactor to
cold shutdown. Proper operation and flow paths in this mode can
be verified by methods similar to those described for the contain-
ment cooling mode.
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Response to IE Bulletin 79-08

ITEM 4:

Describe all uses and types of vessel level indication for both
automatic and manual:initiation:of safety systems. Describe other
redundant instrumentation which the operator might have to give
the same information regarding plant status. Instruct operators
to utilize other available information to initiate safety systems.

RESPONSE'

Reactor 'vessel water level in the WNP-2 BWR is continuously
monitored by eleven (ll) indicators or recorders for normal,
transient and accident conditions. In general, those monitors
used to provide manual safety equipment initiation are arranged
in a redundant array with two intruments, one in each..of two
independent electrical divisions. Thus, adequate information is
provided to the operator for mahual initiation of safety actions
and for assurance of the vessel water level at all times.

Those sensors used to provide automatic safety equipment initiation
are arranged in a four quadrant vessel tap configuration with
the four sensors divided electrically between two divisions.

In addition, the operating procedures will reflect the requirements
for the operators to also rely upon the information provided
by the instrumentation discussed in 5(b).

The range of reactor vessel water level from below the top of
the active fuel area up to the top of the vessel is covered
by a combination of narrow and wi'de-range instruments. Level
is indicated and/or recorded in the control room.

A separate set (to that described above) of narrow-range and
wide-range level instrumentation on separate condensing chambers
provides reactor level control via the reactor feedwater system.
This set also indicates or records in the control room (three
narrow-range level indicators and one wide-range level recorder).

The safety-related systems or functions served by safety-related
reactor water level instrumentation are:

Reactor Core Isolation Coolant System (RCIC)
High Pressure Core Soray System (HPCS)
Low Pressure Core Spray System (LPCS)
Residual Heat Removal/Low Pressure Coolant Injection (RHR/LPCI)
Automatic Depressurization System (ADS}
Nuclear Steam Supply Shutoff System (NS~)
Reactor Protection System (RPS)
Standby Gas Treatment System (SGTS)
Emergency Power System
Secondary Containment Isolation
Main Control Room and Critical Switch Gear HVAC
Standby Service Water System
Containment Instrument Air System
Tri'p of Non-essential Loads

W
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Response to IE Bulletin 79-08

ITEM 4 (Continued)

Low reactor vessel water level is used in the initiation logic
of all systems listed above. In addition, the RCIC and HPCS

systems shutdown on high reactor vessel, water level. HPCS will
automatically restart if'low reactor level is again reached.
(See response to question 3 for further discussion on this.)
In the case of RCIC, manual resetting is required if high
reactor vessel water level is reached.
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Response to IE Bulletin 79-08

ITEM 5:

Review the action directed by the operating procedures and
training instructions to ensure that:

a. Operators do not override automatic actions of engineered
safety features, unless continued operation of engineered
safety features will result in unsafe plant conditions
(e.g. vessel integrity).

b. Operators are provided additional information and
instructions to not rely upon vessel level indication
alone for manual actions, but to also examine other plant
parameter indications in evaluating plant conditions.

'RESPONSE:

This Item is generally related to the operations of the plant
including operational procedures, maintenance procedures, training
instructions, etc. Since WNP-2 is not in operation yet, presently
many of the plant procedures which would cover this Item have not
been prepared or are in draft form. However these items will be
considered in the preparation of procedures for WNP-2, and the
training program.

The basis for implementing these procedural and training improve-
ments, will be the program established in NEDO-24708 and related
documents.





Response to IE Bulletin 79-08

ITEM 6:

Review all safety-related valve positions, positioning requirements
and positive controls to assure that valves remain positioned (open
or closed) in a manner to ensure the proper operation of engineered
safety features. Also review related procedures, such as those for
maintenance, testing, plant and system startup, and supervisory
periodic (e.g., daily/shift checks) surveillance to ensure that
such valves are returned to their correct positions following
necessary manipulations and are maintained in their proper positions
during all operational modes.

RESPONSE:

A review of the emergency core cooling systems (ECCS) indicated
that the system valves'ositions are suitably controlled by the
following means:

l. Automatic actuation of power operated valves within the system
is provided to isolate the boundary/bypass paths and to align
the system for proper operation. Main control room valve
position indication is provided for these valves. The hand-
switches in the control room for these valves are spring
return to the auto position to allow .the valve to operate
automatically if required.

2. Manual actuation of power operated valves within..th'e system is
administratively and procedurally controlled to assure proper
system lineup exists at all times except during short periods
of testing. The handswitches in the control room are keylocked
type with the key removable": in the "safe" position. The keys
are located in an administratively controlled locker .

3. Manual valves within the main flow path are provided with
locking provisions to ensure correct valve positions. Manual
valves which are not accessible during power operation (i.e.,
located in drywell) are also provided with main control room
posi tion indicating lights.

4. Manual valves on branch piping to the main flow path piping
are provided with locking provisions if incorrect valve
position could affect system safety function. Exceptions are
the piping high point vents, low point drains, and test
connections valves which are verified procedurally to be
aligned properly for operation.

Procedures to assure that valves remain positioned properly
after maintenance, testing, etc. will be written prior to
startup testing and operation. Examples of such controls
are listed below:

A. If valve positions are to be changed for surveillance
;, purposes, the surveillance procedure will have steps
requiring return to normal valve line-up prior to
completion. Start and completion of surveillance,
procedures will be logged in the control room logbook.
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Response to IE Bulletin 79-08

ITEM 6 (continued)

B. If maintenance is performed on a safety related system
that requires only valve position to be changed from that
specified in the valve line-up, the following sequence
will occur:

(1) The request for the valve position change will be
approved by the Shift Supervisor before it is
implemented.

a. The Shift Supervisor will assure that Technical
Specifications are met before approving the
change.

(2) A list of valves and/or boundaries of valves so
changed will be kept in a file or logbook
accessible to all Shift Supervisors.

a. The change in status of any safety related
system from operable to inoperable or vice
versa will be logged in a- logbook that will be
reviewed by each on-coming operator, at the
controls and Shift Supervisor.

(3) When work has been completed, the order to return
all valves to their previous position will be
approved by the Shift Supervisor.

(4) The Shift Supervisor will not consider the system
operable until all valves identified within the
boundaries of the maintenance activities have been
r eturned to the position specified in the valve
line-up and written evidence to this effect has been
presented to him.

C. When possible, Operations will perform a functional test
or Surveillance Operability Test following maintenance on
any safety related system. When such tests are not
possible, a complete valve and electrical lineup will be
performed within the tagged boundary and a partial
functional test will be performed where possible to
provide assurance that systems are in fact functional
after maintenance.

D. System line-up changes, other than those covered by step-
by-step procedures will be logged and abnormal line-ups
will be covered during shift turnover.

E. During periodic tours, Operators and Supervisory personnel
will conduct spot checks of fluid system and electrical
line-ups.
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Response to IE Bulletin 79-08

ITEM 7:

Review your operating modes and procedures for all systems designed
to transfer potentially radioactive gases and liquids out of the
primary containment to assure that undesired pumping, venting or
other release of radioactive liquids and gases will not occur
inadvertently.

In particular, ensure that such an occurrence would not be caused
by the resetting of engineered safety features instrumentation.
List all such systems and indicate:

a. Whether interlocks exist to prevent transfer when high
radiation indication exists.

b. Whether such systems are isolated by the containment
isolation signal.

c. The basis on which continued operability of the above
features is assured.

''RESPONSE:

It is WPPSS intent to integrate the system review identified by
Item 7a, b and c with Item 2.1.6a of NUREG-0578. WPPSS is cur-
rently obtaining consultant services to perform the system review
on Item 2.1.6a specifically on the following:

1. Identify systems which could transport radioactive
fluids to outside containment.

2. Identify the fluids which these systems could
contain after a transient or accident.

3. Determine if the fluid contained could have a
high radioactive burden.

4. For those systems whose contained fluid could
have a high radioactive burden, examine the system
for potential paths of leakage to outside the containment
boundary.

When all the above items are completed, WPPSS will establish a
surveillance program for leak detection and review existing
preventive maintenance programs for systems identified in Item 4.





Response to IE Bulletin 79-08

ITEM 8:

Review and modify as necessary your maintenance and test
procedures to ensure that they require:

a ~

b.

c ~

Verification, by test or inspection, of the operability
of redundant safety-related systems prior to the removal
of any safety-related system from service.

Verification of the operability of all safety-related
systems when they are returned to service following
maintenance or testing.

Explicit notification of involved reactor operational
personnel whenever a safety-related system is removed
from and returned to service.

'RESPONSE:

As previously mentioned, we do not have complete operating
procedures as yet, however .these recommendations will most
certainly be included. in the maintenance and test procedures.
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Response to IE Bulletin 79-08

ITEM 9:

Review your prompt reporting procedures for NRC notification
to assure that NRC is notified within one hour of the time the
reactor is not in a controlled or expected condition of
operation. Further, at that time an open continuous communi-
cation channel shall be established and maintained with NRC.

RESPONSE:

This requirement will be included in WNP-2's procedures and an
open continuous communications channel will be established with
the NRC.



Response to IE Bulletin 79-08

ITEM 10:

Review operating modes and procedures to deal with significant
amounts of hydrogen gas that may be generated during a transient or
other accident that would either remain inside the primary system
or be released to the containment.

RESPONSE:

WNP-2 is currently involved in a review of this matter and it will
be handled through our response to NUREG-0578 item 2.1.5b, and the
H. R. Denton concern regarding High Point Vents on the Reactor
Coolant System.
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Response.;to~<IE Bulletin '79-'..08 '" -(>

ITEM 11:

Propose changes, as required, to those technical specifications
which must be modified as a result of your implementing the items
above.

RESPONSE:

WNP-2 has not yet submitted technical specifications, however a
draft is being prepared for submittal in 1980 keeping in mind the
lessons learned from the Three Mile Island accident. Modifications
to the draft will be made as necessary to implement the recommen-
dations presented as a result of TMI.
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ATTACHMENT 2

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NUMBER 2

DOCKET NO. 50-397

Res onse to Bulletins and Orders Task Force Re uests
fol

Plant Uns ue Data

A. BYPASS CAPACITY

Plant Steam Bypass Capacity, / Rated 25

B. SYSTEMS AND COMPONENTS SHARED BETWEEN UNITS..

Not applicable to WNP-2 since it is a single unit facility.
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C. PLANT-SPECIFIC SYSTEM INFORMATION

Sh of 2

General Water Sources Instrumentation

~Ss

tern

1. RCIC

2. Isolation Condenser

3. HPCS

4. HPCI

5. LPCS

6. LPSI

7. ADS

8. SRV

Safety
Classification

1/2

N/A

1/2
'/A

1/2

1/2

1/2

1/2

Seismic
Cate ory

Safety
Classification

G, 2

G, 2

Seismic
„Cate or

II, I

II, I

and Control
Safety Seismi c
Classif. Cate or

2 I, II

Frequency of
System and

Com onent Tests

'ee

Sheet

9. RHR (including shutdown
cooling, steam condensing,
suppression pool cooling,
containment spray modes)

10. SSW

11. RBCCW

12 . CRDS

13. CST

14:. Main Feedwater

1/2

1/2

G, I II, I

G

. C
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C. PLANT SPECIFIC INFORMATION (Con't) Sheet 2 of 2

TESTING FREQUENCY

Pumps
(System)

Yalves I 5 C

RCIC

HPCS

LPCS

LPCI

ADS

SRV

In accordance
with Section XI

In accordance
with Section XI

Per Tech. Specs.
calibration generally
on quarterly basis

Channel functional
check, generally
monthly

RBCCW

CRDS

CST

Main Feed

Operated
routinely

Operated
routinely

(no special
testing)

Non-Tech. Spec. System

''„Non-Safety
/





D. PRIMARY CONTAINMENT ISOLATION SySTEH DATA (See FSAR Table,6.2-16",-

ABBREVIATIONS/LEGEND

Valve T e

AO

NO

PC

EHO -=

SO

EF

air operated
motor operated
positive closing
electro-hydraul i c operated
solenoid operated
excess flow

Process Fluid

W

A
S

H

water
air
steam
hydraulic fluid

Termination Zone

Location

inside containment
outside containment

TB
RB

Rad W

SB

turbine building
reactor building
radwaste bui 1 ding
servi ce bui1 ding

Power to 0 en Close

AC electrical power
DC electrical power

AC
DC

Process,
pro process flow

Normal Position

pp process fluid overpressurization
spr spring

0
C

open
close
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D. PRIMARY CONTAINMENT ISOL ON SYSTEM DATA Cont'd.

Code
~or Grou

Parameter(s) Sensed for
Isolation

ISOLATION SIGNAL CODES

Set
Point Uni t

Reactor vessel low water level (Trip 3) - (A scram occurs at this level
also. This is the higher of the three low water level signals.)

Reactor vessel low water level (Trip 2)

High radiation - Main steam

Line break - Main steamline (steamline high space temperature or high
steam flow).

High drywell pressure (core standby cooling systems are started).

Line break in RCIC system line to turbine (high RCIC pipe space temper-
ature, high steam flow, or low steam line pressure).

Line break in RHR shutdown piping (hi suction flow)

Low main steamline pressure at inlet turbine (RUN mode only).

Low drywell pressure

High reactor vessel pressure

High temperature at outlet of cleanup system non-regenerative heat
exchanger

Not defined yet for MNP=2

Standby liqui'd control system actuated

Reactor building ventilation exhaust plenum high radiation

Remote manual switch located in main control room

Low condenser vacuum

Turbine Building high temperature

Line break in cleanup system — high space temperature



Code' Parameter(s) Sensed for

ISOLATION SIGNAL CODES (Cont'.

Set
Point Unit)

High leakage flow

"K" plus RHR/RCIC equipment area high temperature

High drywell pressure and low reactor pressure

RHR equipment area high temperature

Reactor vessel low water level (Trip 1)

Reactor water cleanup system high differential flow

Not defined yet for WNP-2
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TABLE 6.2-16

PRIHARY CONTAINMENT ISOLATION

LINE DESCRIPTION

0

0
0
CI
>4

~J
4I

4>
CPt

0

4l

CCP CJ
CPI A A 0

fD 4J

0 CC

4l 0 CJ
I>
V
S

0 ~
4> >PC

4P C

O CPI
CJ ~ O tJ

't4 0
CP W
M
0 44 V
M CP> lg

o

o 9o
Tl OK

44 CJ 'Cl CJ

gvl IJR,00J0
t>t Ot Ch C>t

O 0 0
CJ

CJ
4l W C4
0 CC 0

C>t nt C>t

4>

0
CP

CPP 0 V4 0
4> 0 >4

4> CJ
0 C4

4P V R

a
8

IJ 0 CJ
~l v c4

C4 VI

o, 3B

'0
'tC

ftt
C4 4lIl CCP 4l
4> >4 Q
V
0 C4
IJ CP

Ot >J CCC

C
0
II M
C4 M
g ~
g

CP

4l O
f4 Ctl

~ 4>
40

~I
IJ Il

>4 Il
4> Il Q
~I 0 IJ
0 W 0
nt co

HS Linc A 18h 3.2-2 55 A MS-V-22A Ao I Air
3.2-25 Globe
6.2-31j

MS-V-28A Ao 0 Air
Globe

MS-V-67A Ho ' Ac
Gate

HSLC-V-3A MO 0 Ac
Gate

Air/
Spr

Air/
Spr

Ac

A>c, RM

P,H
A>c> RM

P,H
A,c> " RM

G,D,
P,H
30 RM

t
0 0/C C C

o o/c c c

26 '3-10 - No S Valves T.B.

26 3-10 4 No S Valves T.B.

No 1,
15

No 1,
15

0 C C 'S-IS 1- Std
1/2

C' 0 AS-IS 1- Std
1/2

10 Yes S Valves R.B. No

5 'o S Valves T.B. No 15 I

HS Linc B 18B 3.2-2 55 A
3.2-25
6.2-31j

HS-V-22B Ao . I Air
Globe

HS-V-28B Ao . 0 Air
Globe "

t
MS-V-67B Mo 0 Ac

Cate

MSLC-V-3B MO 0 Ac
Gate

Air/
Spr

Air/
Spr

Aic ~

G,D,
P>H
h,c,
G,D,
P,H
AICI

P>H
30

RH O O/C C. C

'-RM..- O O/C C C

0 C C AS-IS

C C 0 AS-IS

26 3-10 - No S Valves T.B. No 1>
15

26 3-10 4 No S Valves T.B. No 1,
15

1- Std
1/2

1- Std
1/2

10 Yes S Valves R.B. No

5 No S Valves T.B. No 15
(

MS Linc C 18C 3 '-2 55 A
3.2-25
6.2-31j

HS-V-22C Ao I Air
Globe

MS-V-28C AO 0 Air
Globe

HS-V-67C Mo 0 AC
Gate

HSLC-V-3C HO 0 Ac
Gate

Air/
Spr

Air/
Spr

Ac

Aici ',

P>H
A,c,
G,D,
PIM
A>c,
G,D,
P>H
30

0 0/C C C

0 0/C C C

26 3-10 - No S Valves T.B.

26 3-10 4 No S Valves T.B.

No 1,
15

No 1,
15

0 C C'S-IS 1- Std
1/2

5 No S Valves T.B. No 15

10 Yes S Valves R.B. No'HC C, 0 AS-IS 1- Std
1/2

c 5
C C

h

o
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TABLE 6.2-16 (Continued)

LINE DESCRIPTION

0
0
CJ
CI

>J
4>
0
4>

C4

4> 'V

CO CJ
ch >4 cn

0

0)

0~
0 CJ Ifl
lJ
c4 0 0v 0 4i

S Z8'

C>l
>J ~

4l
4l C4

00 W
oc O

0 ~

0 CO
C4 '>C
M CI>

o

CC

g

0 OA'
K Oc CI> Oe

O

CJ
C4
0

C
0 0
0 CJ

>I
>4
0

C>c Oc

0 '0
CI CJ

O V Cl
C
>I CJ
>J 4I

0 C4 C
4I

4J cn $4

'0
0

g
4I F<c

0
>J >4 C4

C4
>4 CI> 4I

'c> V
c> Ere O

Cl Cc

>4 V
Q 0A >0

0
0
~J Pl
>4 M
F4

M C4

~ 4>
Pl CO

C4

~I
M Cl

>C
>I >4

>4 C>
CJ 4I Cl
~J A, CJ
0 N 0

Oc CCI

I HS Line D 18D 3.2-2 55 A
3.2-25
6.2-31)

HS-V-28D AO 0 Air
Globe

MS-V-67D MO

Gate
0 AC

MSLC-V-3D MO

Gate
0 AC

, MS-V-22D AO I Air
Globe

Air/
Spr

Air/
Spr

A,C>
G,D,
P,H
A,C,
G,D,

P,H'>CD

G,D,
P,H
30

0 0/C C C 26 3-10 4 No S Valves T.B. No 1,
, 15

RM 0 C C AS-IS 1- S td 5

1/2
No S Valves T.B. No 15

C C 0 AS-IS 1- Std 10 Yes S Valves R.B. No

1/2

' 0/C C C 26 3»10 - No S Valves T.B. No 1,
15

0> J
MS Line Drain

I

CC

22 3.2-2 55 A MS-V-16
6.2-31f

HS-V-19',

MO

Gate

MO

Gate

I AC

0 DC

AC

DC

A,C,
G,D,
P,H
h>C>
G>D>

P,H

0 C

0 C C AS-IS 3 Std 6 No S

C AS-IS 3 Std - No S Valves T.B. .19

C 'K
C4

Ct Z
M

co K
O

Clll:h>
~ ~



TABLE 6.2-16 (Continued)

0

0
CJ

LINE DESCRIPTION

0z

CCP O
C/l & CL
l» tu

CN

0
0,

dl'0 tE
cl

d>

Cd

Cd

0
0
~C
~J
Cd
CP

0~
CJ >fi

CP Cd
CP

3 Zg'

>PL
CJ ~

CL> O

c 0>
0 ~

Cd»C
M CPL

g
C

O OA 0Z l>> CPL CP>

g3 U4
>J

CJ M rl
0 0 0

S» C» CP>

dl

N

CPP Cl
IJ

Cl
CL
O

Cd
O

0 C;
CJ 0 Ct

Cl U 0 >J
0 Cd U CPP

Cd U Cd CPP

dl
Cd 0 Cdn>

end" 3Q

dl Cl
CCP Cd

g '>C

0 Cd
CP Cd

CL»d PPL

0
0
U Yl
Cd M
0 ~
8

dl

0 0
M Cd

~ CP
Pl C>P

U d>
Cl CC Cd

>J 0, >J
0 N 0

CL> CCL

RFW Line A 17A 3.2-2 55 A RFW-V-IOA
6.2-31b RFW-V-32A

RFW-V-65A

RWCU-V-40

Check I
Pc 0
Check
Mo 0
Gate
Ho 0
Gate

Process
Process

Ac Ac 47

Process
Pro/Spr

Ac 31

o o/c o/c
o o/c o/c

24
24

No
2 No

W Valves T.B. 1.5 )6
W

Manual 0 0/C 0/C AS-IS 24 Std 8 No W

Hanual 0 0 C 'S-IS 6 Std 24 No

RFW Linc B 17B 3.2-2 55 A RFW-V-10B
6.2-3lb RFW-V-32B

RFW-V-65B

RWCU-V-40

Check I
Pc 0
Check
Mo 0
Gate
Mo 0
Gate

Process
Precess

Ac

Process
Pro/
Spr
AC

Ac

o o/c o/c
o o/c o/c

24
24

No
2 No

W Valves T.B. 1.5 16
W

31 Manual 0 0/C 0/C AS-IS 24 Std 8 No W

47 Manual 0 0 C AS-IS 6 Std 24 No W

Cylinder

Shuttle

Drain

76b

76e

76c

Cylinder

Cylinder

Shuttle

Drain

77f

77b

77e

77c

RRC Hydraulic Lines 3.2-3 57
Cylinder 76E

B
HY-V-17A

HY-V-18A

HY-V-19A

HY-V-2OA

HY-V-17B

HY-V-18B

HY-V-19B

HY-V-20B

So '0
Globe
So 0
Globe
So 0
Globe.
So 0
Globe

SO 0
Globe
So 0
Globe
SO 0
Globe
So 0
Globe

Ac

Ac

Ac

Spring A,F

Spring A,F

Spring A,F RM

Spring

Spring

Spring

k„F

A,F

A>F

Spring A,F RM

Spring A,F RM

0 0 C C

0 0 C C

0 0 C C

0 0 'C C

0 0 C C

0 0 C C

0 0 C — C

0 0 C C

3/4" <5 5 No H Valves R.B. No 28

3/4 <5 5

1/2 <5 5

1/2 <5 5

3/4 <5 5

1/2 <5 5

1/2 <5 5

3/4 <5 5 No H Valves R.B. No 28

C K
Cd

FiMZ

Co K
O
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TABLE 6.2-16 (Continued}

0
ll

LINE DESCRIPTION

0

CP
le

44 O
CIP < Cl
Cee Cee O

44

0
0 ~ Z

4l
0

C
'el

Cl CJ

0~ll CII

0 C

0 CJIll
ee'e

0 C4

0
0 M

Cee O

C oe
0 ~
'pl
lJ M
Cll ac
0 44
C4 M
M CPP

CI

4l O 0
Io M oe

gc 5
OM 3'0 ll ll

C4 C4
O O

CIP Oe Oe

a
Cl O
U M

IJ

C4
4I 0

lee Oe

Cl

0
Pl

CII 4I

4I
C4
0

C4
O

0 Cu o n'el 4I
4l ll 0 ll
CP CO lJ C4
C
C4 U C4 CIP

Cl
C4 C CP Cle

a~ 3Q

'0

Cee

C4 44 4l
0

c
0
U Cel
C4 M
C ~
g

CJ

CP 0
CV

~ Cl
00

C4
4P

4l eJ

C4
C C4 Cl
4P CJ 4lU 0 U
0 W 0

Oe CCI &

HPCS to Reactor 6 3.2-7 55 A HPCS-V-5 Check I Process Process "-
6.2-31L

C C 0/C 12 Yes W Valves R.B. No 3,
24

HP CS-V-4 MO .0 AC
Cate

46 Manual C C 0/C AS-$8 12 17 9

LPCS to Reactor 8 3.2-7 55 A LPCS-V-6 Check I Process Process
6.2-31L

LPCS-V-5 'MO 0 AC
Gate

46

C

)hnual C

C 0/C 12

C 0/C AS-IS 12 27 22

Yes W Valves R.B. No 3,
24

HPCS pump suction 31
from suppression
pool

LPCS pump suction 34

HPCS test linc 49

HPCS pump min. floM

HPCS suction relief

HPCS discharge
relief

3. 2-7 56 B LPCS-V-1 MO 0 AC
6.2-31n Cate

3.2-7 56 B HPCS-V-23
6.2-31f

HPCS-V-12

HPCS-RV-
14
HPCS-RV-
35

MO 0
Globe
MO 0
Cate
Relief 0

AC

PP

Relief 0 PP

3.2-7 56 B HPCS-V-15 MO 0 AC
6.2-31n Cate

AC

46 Manual 0

F>V RM C

0 0/C AS-IS 24 Std 2 Yes W Valves R.B. Ho 18
24

C C AS-IS 12 Std 6 Yes W Valves R.B. No 18

AC 38 RM C C C AS IS 4 4 53

Spring - - C C C 65 19

Spring C C C 2 70 19

46 Manual C C 0/C AS-IS 18 18 3 Yes W Valves R.B. No 18
24

t LPCS test line 63

LPCS pullp min.
fleep
LPCS suction
relief
LPCS disc)large
relief

3 '-7 56 B LPCS-V-12
6.2-31f

LPCS-V-ll

LP CS"RV
31
LP CS-RV-
18

MO 0
Globe
HO 0
Globe
Relief 0

AC

AC

AC

AC

Relief 0 PP Spring

PP Sprig 19251

2

C C C

1950C C C

P,V RM C C C . AS-Q 12 Std 4 Yes W Valves R.B. No 18

38 PM C C 0(C AS-IS 3 Std 87 VC
co ps

O

SLC to Reactor 13 3.2-5 55
6.2-31m

SLC-V-6 Check 0 Process Process

SLC-V-4A

S) G-V-4B

Explo- 0
sive
Explo- 0
sive

A SLC-V-7 Check I Process Process C C C

C C C

C C
\

C C

1-
1/2
1-
1/2
1-
1/2
1-
1/2

136

136

No W Valves R.B. No

21

21



TABLE 6.2-16 (Continued)

c0
U
Cell

LINE DESCRIPTION

CO

0

CO O
C/C H CC

Cec

~ 0
0

0
Cl )
0 C

d 0~
0 Uccc

U Ce

C$ Cl C
0 0 Cl

28'

eel

le CCC

m 0
OM

Oe 'O

C oe
0 ~
C4 C4

c0 Ceo
eo
M Ch

C
g

C

OOOO
Xe Cee CO Cle

ll
U M R

cel
0 ccl 0

Cee

M

C

0
0
CC &4

Cll 0
CCC) CCC

0
0

O

0 Cll 0 C0CIU OU0 CCC U CC

~l COCO
U ece '0
m C CO Cee

Cl eel Cll
Cn Oe W CCC

Cl le

cc le
Cl CA CCC

C0
U Pl
CC Mc~
g

0
Cl 0~ Cec

CC

ll Cll
C cec cel
CI CCI 0
U Cl, ll
0 )e 0

Cle CCI

DW Service Line 92

RHR Condensing .21
Mode Steam Supply

3.2-8 55
6.2-31c

A RCIG-V-
63
RCIC-V-

. 76
RCIC-V
64

HO

Cate
Mo
Globe
Mo
Gate

9.2-4 56 B DW-V-157 Gate
6.2-31L DW-V-156 Gate

I Manual
0 Hanual

I Ac
e

I Ac

0 Dc

Manual
Hanual

LC LC
LC LC

LC
LC

2
2

No

, 5
W Valves S.B. ~ 13

Ac K

Ac

0 0/C 0/C AS IS 10 16

C- C C AS-IS 1 5

Yes S Valves R.B. No

Dc X RH C C C AS-IS 10 16 2

RCIC Turbine Stcam 45
Supply

3.2-8 55
6.2-31e

A RCIC"V-
63
RCIC-V-
76
RCIC V-8

Mo
Cate
Ifo
Globe
HO

Cate

I Ac

I Ac Ac

0 Dc

K RM

X RH

C .C C AS-IS 1 5

0 0/C 0/C AS-IS 4 Std 2

K RM 0 0/C 0/C AS-IS 10 16 - No S Valves R.B. No

RCIC Pump Minimum 65
Flow

3.2-8 56 B RCIG-V-
6.2-31h 19

Mo 0. DC

Globe
Dc

33
C

"'
AS-ZS 2

'
7 No W Valves R.B. No 22

RCIC Turbine 4

Exhaust
3. 2-8 56 B RCIC-V-
6. 2-31n . 68

Ho
Gate

0 Dc Dc
35

Hanual 0 0 0/C AS-Lq 10 Std 10 No S Valves R.B. No 22

RCIC Vacuum Pump 64
Discharge

RCIC Pump Suction 33
from Suppression
Pool

3. 2-8 56 B RCIG-V-
6. 2-31q 69

3.2-8 56 B RCIC-V-
6.2-31n 31

RCIC Turbine 116 3.2-8 56 B RCIG-V-
Exhaust Vacuum 6.2-31i 110
Breaker RCIG-V-

113

Mo
Cate
Ho
Cate

Ho
Gate

Mo
Gate

0 Dc

0 Dc

0 Dc

0 Dc

N

N RM

36
Hanual 0 0 0/C AS-IS 1- Std

I/2
4 No W Valves R.B.

32 Manual C C 0/C AS-IS 8 Std 2 No W Valves, R.B.

0 0 0/0 AS-IS 2 Std 9 No A Valves R.B.

0 0 0/C AS"IS 2 Std 5

No 17

No 22

CO 2e
O

No 23

RPV Head Spray 2 3. 2»8 55
6.2-31e

A RCIC-V-
66
RCIG-V-
13
RHR-V-23

Mo
Gate
Mo
Globe

0 Dc

0 DC Dc

Check I Process Process

LCUC

H,R

c o, o/c 6 No W Valves R.B. No 3

C 0/C 0/C AS-IS 6 15 2 No W Valves R.B. No

C 0/C C AS-IS 6 Std 7 Yes W Valves R.B. No



TABLE 6.2-16 ntinuod)

I INE DESCRIPTION

0

C0
ii
e$

ii
O

0
ni

0'Z
0

C 0~
0 kiln
li LI

0 III
Ji

c ch0»
ii W

0 W& EA
OOOO 0

f4 vl oi oi

C0 04 W
lJ
e

0 0
tee oa

0

0
0) 40

0
O

0 Cii 0
0 Jl
0 4$

cl o
4i
vi

0ao

'0

g0 iiii Ol CO

e$ fee 0
BQ ~

el c
0
W

Pl
0 LI C
OiCl C»

M

4l N
C N

4I

0

Drywoll Spray
Loop A

11A 3.2-6 56
6.2-31g

8 RHR-V
16A
RIIR-V-
17A

HO

Gate
MO

Gate

'0 AC

0 AC

46 Hanual C C 0/C AS-IS 16 10 26 Yes W Valves R.B. No 17,
24

46 Manual C C 0/C AS-IS 16 10 24

Drywcll Spray
Loop 8

118 3.2-6 56
6.2-31g

8 RIIR V-
168
RHR"V-
178

HO
Gate
MO

Gate

0 AC

0 AC . AC 46 manual C C 0/C AS-IS 16 10 2

46 Manual C C 0/C AS-IS 16 10 12 Yes W Valves .R.B. No 17,
24

LPCI Loop A 12A 3.2-6 55
6.2-31L

A IUIR-V-
41A
Rl IR-V
42A

HO

Gate
0 AC

Check I Process Process

46 Hanua1

C C 0/C 14

C C 0/C" AS-IS 14 12 21

Yes W Valves R.B. No 3,
24

LPCI Loop 8

I

LPCI Loop C

128 3.2-6 55
6.2-31L

12C 3.2-6 55
6.2-31L

A IUIR-V-
418
RIIR-V
428

A RIIR-V
41C
RHR-V-
42C

Chock I Process Process C C 0/C 14

HO
Gate

0 AC

Check I- Process Process C C 0/C 14

HO
Gate

0 AC AC 46 Manual C C 0/C AS-IS'4 12 20

AC, 46 Hanua1 C C 0/C AS-IS 14 12 20

Yes W Valves R.B. No 3,
24

Yes W Valves R.B. No 3,
24

Shutdown Cooling
Return Loop A

Shutdown Cooling
Return Loop 8

19A 3.2-6 55
6.2-3ha

198 3.2-6 55
6.2-31m

A RIIR"V- ~

SOA
RIIR-V
123A

RIIR V-
53A

A RIIR-V-
508
RIIR V"
1238

RIIR V-
538

MO

Gate
I AC

HO 0 AC
Globe

Chock I Process Process

HO

Gate
I AC AC

HO 0 AC
Globe

Check I Process Process

4 F,Li
U,H,
R

M,L,
V,R

FiLi
V,M,
R
M iLi
U,R

C 0 C 12

C 0/C C AS-IS

C 0 C 12

C 0/C C AS-IS 1

C 0 C AS-IS 12 40

C 0 C AS-IS 12 40 5

Yos W Valves R.B. No 3

Yes W Valves R.B. No % Iil
Ol Q

%0 +

O

Shutdown Cooling
Suction

20 3.2-6 55 A RIIR-V-9
6. 2-31k

RIIR-V 8

HO
Gate
HO
Gate

I AC

0 AC

LiV,
H,R
L,U,
H,R

C 0 C AS-IS 20 40

C 0 . Ci AS-IS 20 40 14

Yos W Valves R.B. No





TABLE 6 '-16 (Continuedj

0
CJ
cd

l)
Cl
C
0

$4

0

0ll

lao CU

0
0
O
dl

OA 0
O

Cl

C 0~
0 UM»
1)
C 0 C
CJ S 4I

O CI»U~
»I dl
4l Cd

O 0OMI4O

C OI
0 ~
lJ
cd c4
M C
0 40
Cd
M CII

0

A
CI
dl

CCI

C
g

C

g H JJ
cd C cd

0 0 J 0
W C»I Ch OI

~I
Cd

0
OI

CJ
N

C
4l 0 V»
U W

U dl
't4 m
C 0 C

CU 0

dl

0

0 CU 0
~4

0 CJ 0
cl cd lJ

Id U dl
U Cl
N C cd

4I 4I
O OI

C8
lJ
Cd Cd 4i

Cd CO 4I
CI» 4I

Caw O
U» ll dl cd
Cll 0 W Cc»

C0
CJ

8
dl

CI 0~ 44

~ Cl
Cd

Cd
cd Id

4l cd )Jll 0, CJ
0 W 0

OJ Co

LINE DESCRIPTION

RHR Loop A:
pump test linc

discharge header
relief
heat exch. stcam relief

heat exch. condensatc

heat exch. condensate
relief
pump minimum floM

heat exch. thermal
relief
heat exch. vent

FDR system inter-
tie
CAC systecl Loop A
drain
puclp A suction relief

.RHR-RV- Relief
25A
RHR-RV- Relief
55A
RHR-V- HO
llh Cate
RHR-RV- 'elief
36
RHR-FCV- IIO
C4h . Globe
RHR-RV- Relief
lh
RHR-V- HO

,73A ., 'Clobe
RHR-V-,

Cata'21

RHR-V- HO

134A . = Cate
RHR-RV- .,Relief
85A

0 PP

0 PP

0 AC

0 FP

0 AC

0 Pp

0 AC

0 Manual .

0 AC.„

0 'FP

47 3.2-6 56 B
6.2-31p RHR-V- HO 0 AC

24A Globe
No 2,

18,
24

No 18
19

No 18
19

No 18

Spring

Spting

2C C C

C C C

33 Yes W Valves R.H.

22 Ycs S Valves R.B.

18 Yes W Valves R.B.

20 Ycs W Valves R g.

22 Ycs W Valves R. B ~

188 Ycs W Valves R»B.

175 Yes A Valves R.g.

10

AC F)V RM C 0/C, C AS IS'

No 15
20

No 18

8C 9 CSpring

AC 38 RH 0 C 0/C AS-IS 3 8

No 15
19

No 15

1-
I/2
2 Std

C C CSpring

AC „. '9
lb»nual d

-'C

-,:37
Spring J 'c ~

Hanual C 0/C C AS-IS

6 'o W Valves R.B. No3
'I

2 Std

LC LC LC

44 Yes W Valves R.B. No lgC 0/C

C C

AS-ISManual„C

30 Yes W Valves R.B. No lg

'C

F,V RH C C 0/C AS-IS 18 Std 12 Yes W Valves R.3.

RHR Loop B

puccp test line

discharge header
relief
heat exch. stcam
relief
pump ACB suction
relief

48 3.2-6 56 ll
6.2-31p RHR-V- HO

24k Clo'Le

RHR-kV- 'elief
255
RHR»RV- Relief
558
RHR-RV-5. Relief

0 AC»=
-1

0. FF

0 FP

0 PP

AC ~ F)V

Spring:
'I

Spring

Spring

C

C

C C

C C

C C C

2

10

30 Yes W Valves R,B ~

20 Ycs S Valves R,B.

20 Ycs W Valves R.B.

RH .C C 0/C AS IS 18 Std 12 Ycs W Valves R.B, No 2).
lg,
24

No 18
19

No 15
19

No 18
18

QZ
co )e

cs 'Z
0



0
TABLE 6.2-16 (Continuedf

LINE DESCRIPTION

4l U
~S

0~
lP CCO

4l CS

Cl

0 CCCll
Sc OS
Ol CO

0
0 M

Slc O

CS OC
0 ~
CS

CS

0 OO
Ol A
M vl

0~ 3

0 0 2 0 0X De vs Ssc Ov

Ol 0
SC M

Ol
CS 0

Qe De

C

VS
OS

4l lc)
CO

OS 0
4S

0 C
CP 0
4l Cl
V CS

OS Cl
CP Ol
CO CS

0
O W

'0

SS
OS lv

0 U
U CO CO

CO

CO Cll Clv
CO i4 0
Q Vl

hS Ccl Oc

CS

0'tl Mll OO
CO

CS ~
g Ol

OS 0
M hl

~ 4l
CO

Ol

lP CO

CO CO

CS OS
U 0 U
0 W 0

CS ~ CCS

OP
C

CPC

CP

heat exch.'on-
densate
punp soinissuso floes

flush line relief

heat exch. thersoal
re)icf
heat exch. vent

CAC systccs Loop B

drain

!

pusop B suction
. relief

lUIR-V-
11B
RllR-PCV-
64B
lUE-RV-
30
RNR-RV-
1B
RHR-V-
73B
RHR-V;
134B
RllR-RV-
88B

MO 0
Gate
MO 0
Globe
Relief 0

AC

PP

MO 0
Globe
MO 0
Gate
Relief 0

AC

AC

PP

Relief 0 PP

AC 38 0 C 0(C AS-7S 3 8 22 Yes W. Valves R.B. No 18

Spring

Spring

C C C

C C C

AC 39 Manual C 0(C 0 AS IS

1-
1/2
2 Std

34 Yes W Valves

189 Yes W Valves

190 Ycs A Valves

R.B. No 18
19

R.B. No 18
19

R.B. No. 18

AC

Spring

37 Manual C C 0(C AS~IS 2 Std

C C C

44 Ycs W Valves

30 Yes W Valves

R.B. No 18

R.B. No 18

F,V RM . C 0(C C AS-IS 4 Std 15 Yes W, Valves R.B. No 18

ISP R
O



I'

I



TABLE 6.2-1 ontinuedf

LINE DESCRIPTION

c0
Il
Cd

IJ
occ
oc

Dc

CO

0a C 0~
0 UC/C

'ccIl V
Cd Ol C

0 I/O

V 0
SC 0OM

Dc O

C
0

Ol
M I/O

C
0

0 0K Dc

g
c o

04 3IIII 'cc II
CO Ol
0 0

C/l Dc Dc

C
Ol 0

U
CO

CO 0
Dc Dc

I

U
W Ol
I/O Il U

C
Ol 0 cd

CO

0 CO

O A

'0
c0 dl

DcII 0 II
Ctl Il CO CO

CO

CO C/l Ol
0 'Cl V
C COD o

C
0
II

Ol V Cd

CO V 8
Olc
0

CO

~ 0
OO

U CO

C CO CO

IJ 0 U
0 Dc 0

Dc CD

RHR Loop A Sup-
pression Pool
Suction

35 3. 2-6 56 8 RHR-V-4A IIO 0 AC AC
6. 2-31n Cate

46 Manual 0 0/C 0 AS-IS 24 Std 2 Yes W Valves R.B. No 18

RHR Loop B Sup-
pression Pool
SucCion

RHR Loop C Sup-
pression Pool
Suction

32 3. 2-6 56 B RHR-V-4B HO 0 AC
6.2-31n Gate

36 3. 2-6 56 8 RHR-V-4C MO 0 AC
6.2-31n Gate

AC

46 Hanual 0 0(C Q AS-IS '24 Scd 2 Yes W Valves R.R. No 18

46 Manual 0 0 0 AS-IS 24 Scd 2 Yes W Valves R.B. No 18

RHR Loop A:
hest exch. steam
relief

. condensate poc
~ drain

condensate pot
drain

117 3.2-6 56 B
6.2-31d RHR-RV-

95A
RHR-V-
124A
RHR-V-
124B

Relief 0 FP

IIO 0 AC
Cate
MO 0 AC
Cate

Spring C C C 10 I- 24

AS-IS 1- S td 11
1/2

AS IS 1- Std 12
1(2

AC 39 Manual C C C

AC 39 Manual C C C

Yes S Valves R.B. No 18
19

Yes W Valves R.B. No 18

Yes W Valves R.B. No 18

RHR Loop B:
heat exch. stcam
relief
condensate pot
drain
condensate pot
drain

118 3. 2-6 56 B
6.2-31d RHR-RV-

95B
RHR"V-
125A
RHR-V-
125B

Relief 0 FP Spring

HO 0 AC AC
Cate
HO 0 AC AC
Gate

39 Hanual

39 Manual

C C C - 10

C C C AS-IS 1- Scd
1/2

C C C AS-IS 1- Scd
1/2

21 Yes S Valves R.B. No 18
19

17 Ycs W Valves R.B. No 18

14 Yes W Valves R.B. No 18

RHR Loop C:
pucop test line

discharge header
relief
pump C suction
relief
pump minimum flow

Suppression Pool
Spray Loop A

26 3.2-6 56 B
6.2-31f IVER-V-21

RHR-RV-
25C
RHR-RV-
88C
RHR-V-
64C

25A 3.2-6 56 B RHR-V-
6.2-31h 27A

MO 0
Globe
Relief 0

AC

PP

HO 0 AC
Gate

Relief 0 PP

HO 0 AC
Globe

AC F,V RH C C C AS-IS 18 Std 34 Yes W Valves R.B. No 18

AC 38. RH 0

FV RH C

C 0/C AS-IS 3

C 0(C AS-IS 6

8 30 Yes W Valves R.B.

10 5 Yes W Valves R.B.

No 18
19

No 18
19

No 18

No 2,
18,
24

Spring C C C - 2 - 30 Yes W Valves R.B.

Spring C C C - 1 - 37 Ycs W Valves R.B.

rc
\0 Q
co K0

Suppression Pool
Spray Loop B

258 3.2-6 56
6.2-31h

B RHR-V-
27B

HO 0 AC
Gate

F, V RM C C 0/C AS-IS 6 10 6 Ycs W Valves R.B. No 2,
18,
24



TABLE 6 '-16 (Continued)

,0

C
0
IJ

4
IJ

LINE DESCRIPTION

0

Cl
le

~COO O
eJI + cp
lee Cee

4

0
0

Cl
4l'0
O
O

C

0 IJ
cO

m

O Je
~I Ill
14
CP C

0
0 0

C4 O

0 cel

'4 4l
0 Oi
m 0
0 H

C4 O

C Oe0~
'ec
V W
IO IO

C
0 40
IO

JJ CPP

g
C

O 02 0
40 C4 CPP l4

3 4~
IJII

0 0 0
C4 Qe l4

0
S 0 C

4l eeC IJ 0II OI 'ec
0 IJ

CPP Q IP cO
C PJ

Cl C CJ
CO II Ci
0 CO C

IO 44 A CI
O ac4

'0

s
Cp Cee

0 le
Ol IO

co
IO VP CP'U IJ
IOr O

3Q ~

C
0
~J CO

4 ION
co CP C~

0 IO CO 0
44 OJ

~ Cl
44

Cl
Cl

III IO
C CO IO
Cl CO 4P
V 0 IJ
0 Oc 0

C4 OO

CAC Division 1 96
discharge to
drywell

CAC Division 2 97
suction from
drywell

3.2-17 56
6.2-31g

CAC-FCV-
2A

B CAC-V-15

CAC-FCV-
IB

3. 2-17 56 B CAC-V-2
6.2-318

MO 0
Cate
EHO 0
Globe

MO 0
Cate
EMO 0
Globe

DC DC

AC

AC AC

37 Manual C C 0/C AS-IS 4 Std 4 Yes A Valves R.B. No 17

37 Manual C C 0/C C 2 Std 6
I/2

37 Manual C C 0/C C 2- Std 4
I/2

'7

„ Manual C C 0/C AS-IS 4 Std 2 Yes A,S Valves R.B. No 17

CAC Division 2 98
discharge to
drywcll

3.2-17 56 B CAC-V-11
6.2-31g

CAC-FCV-
2B

MO 0
Cate
EHO 0
Globe

DC

AC

DC

AC 37 Manual C C 0/C C 2- Std 10
1/2

37 Manual C C 0/C AS-IS 4 Std 8 Yes A Valves R.B. No 17

CAC Division 1 99
suction Erom
drywcll

3.2-17 56 B CAC-V-6
6.2-31g

CAC-FCV-
IA

MO 0
Cata
EHO 0
Globe

37 Manual C C 0/C C 2- Std 7

1/2

DC - DC 37 Manual C C 0/C AS-IS 4 Std 4 Ycs A,S Valves R.B. No 17

CAC Division 1 102 3. 2-17 56
discharge to 6.2-31g,
wctwcll

B CAC-V-4

CAC-FCV-

MO 0
Gate
EHO 0
Globe

AC AC 37 Manual C C e 0/C C 2- Std 5
1/2

DC . DC „ 37 Manual C C 0/C AS-IS 4 Std 3 Yes A Valves R.B. Ho 17

CAC Division 2 104
suction Irom
wctwcll

3.2-17 56
6.2-31g

B CAC-V-13.

CAC-FCV-
4B

B CAC-V-17

CAC-FCV-
3B

CAC Division 1 105
suction From
wctwcll

3. 2"17 56 B CAC-V-8
6.2-31g

CAC FCV-
3A

CAC Division 2 103 3.2-17 56
discharge to . 6.2-318
wetwcll

MO 0
Cate
EHO 0
Globe

MO 0
Gate
EHO 0
Globe

MO 0
Gate
EHO 0
Globe

AC AC

AC

AC AC

DC , DC = 37
4

Manual C C 0/C AS-IS 4 Std 7 Yes A Valves R.B. Ho 17

37 Manual C C 0/C C 2- Std 9
1/2

37 Manual C C 0/C C

37 manual C C

37 Manual C C

0/C AS-IS

0/C C

2- Std 7

1/2

4 Std 2 Yes A,S Valves R.B. No 17

2- Std 6
1/2

37 Manual C C 0/C AS-IS 4 Std 5 Yes A,S Valvi.s R.B. No 17





TABLE 6.2-16 (Continued)

LINE DESCRIPTION

0

0
0
II
CC

CJ
V
V
Cl

C4

0
CV

0

Cl Il
CCrl V

o~
~I ICC

Cl CC
CI

O CCIII~
Cl

Cl CCI

0ow
oc 0

0 Oc0~
'CCII A

CCJ tl
M cc

C g V

0 O2 OA C4Vl C4

O 0 0
CI W

U
IC
CC R CI
0 CCC 0

C4 Ccc C4

™n
K

Cl

w
CC 0

P4 0
cl

'V

0 u0
Il

V CC

CC
U Cl
CCI V0
Cl g4

nIl0 CI
CCC CCC

CC

mell V
'Cl V
IC$4 0

Cl

CC

0
0't4 ~
IJ Fl
CC

8 Cl

Cl O
&t M

II CCC

C e)
V
oR

C4 CQ

RB to Wetwell
Vacuum Breakers

119 3,2-15 56 B CSP-V-9
6.2-31q

CSP-V 10

AO 0
Butfy
PC- 0
Check

Spring 40 RM

Process Process -. RM C C C

C C C 0 24 4 1 Yes A Valves R.B. No 17

24 - 4 Yes A Valves R.B. No 26

RB to Wctwcll 66
Vacuum Breakers 4
Wctwcll Ventil-
ation Supply

3.2-15 56 B

6.2-3lb
6.2-31q

CSP-V-5

CSP-V-7

CSP-V-4

CSP V-3

AO 0
Butfy
PC 0
Check
AO 0
Butfy
AO 0
Butfy

Air Spring F,A,Z RM

Spring F,A,Z RM

Spring Air,. 40

Process Process - RH

C C C 0

C C C

C C C . C

C C C C

24 4 7 Yes A Valves R.B. No 17

24 - 10 Yes A Valves R.BE No 26

24 4 14 No A Vqlvcs R.B. No

24 4 17 No A Valves R.B. No

Drywell Ventil-
ation Supply

53

RB to Wetwcll 67
Vacuum Breakers &

Wetwcll Ventil-
ation Exhaust

3. 2-15 56 B

6. 2-313
6.2-31q

CSP-V-6

CSP-V-8

CEP-V-4A

CEP-V-3A

CEP-V 4B

CEP-V 3B

3.2-15 56 B CSP-V-2
6.2-31b

CSP-V-1

AO 0
Butfy
PC 0
Check
AO 0
Butfy
AO 0
Butfy
AO 0
Cate
AO 0
Cate

AO 0
Butfy
AO 0
Butfy

Spring Air 40 RH

Air

Spring F,A,Z RM

Spring F,A,Z RM

Spring F,A,Z RH

Spring F,A,Z RH

Air Spring, F,A,Z RM

Spring F,A,Z'RM

Process Process JR

C C C 0

C C C

C C C

C C C C

C C C C

24 4 9 Yes A'alves R.B. No

24 - 16 Yes A Valves R.B. No

24 4 10

24 4 12

No A Valves R.BE No

No A Valves R.B. No

2 1 10 No A Valves R.B. No

17

Z
26

C C C C 2 1 12 No A Valves R.B. No

C C C C 30 4 4 No A Valves R.B. No

C C C C '0 4 1 No A Valves R.B. No 17

C 'K

Co K
O

Drywell Ventil-
ation Exhaust

3.2-15 56 B CEP-V-1A
6.2-313

CEP-V 2A

CEP-V-18

CEP-V-28

AO 0
Butfy
AO 0
Butfy
AO 0
Cate
AO 0
Cate

Air

Air

Air

Air

Spring F,A,Z RM

Spring F,A,Z RH

Spring F,A,Z RM

C C C C

C C C C

C C C C

C CSpring F,A,Z RH C

30 4 12 No A Valves R.B. No 17

30 4 8 No A Valves R.B. No

2 1 12 No A Valves R B. No

2 1 8 No A Valves R B. No





TABLE 6.2-16 (Continued)

LINE DESCRIPTION

0z
c
0
4J'

n
o
c

$4

RCC Inlet Header 5

0

Pgl
Vl n4
lao fiv

3. 2-14 56 B RCC-V-104
6.2-31t

RCC-V"5

MO

Gate
HO
Gate

o ~
0 4J IA

4

i .'5
0 AC

0 I/\
lP
'4 e
e m

Oa 0

0 AC - AC

c ol
o ~
4J M
a ec0
m w
H V)

F,A

P,A

o wcv'uA
A PM'&O m m mc OoooZ Dc (0 44

0 0

0 0

o c o
De lac Da

c

Q

o
W f+

ch 0
c) m

oc e.l
0

0 cIl 0
e JP
u c

m
eA l4

'u

g
0 sJ
4I m m

c eau 0
8B o.

n
0
4l Pl ce
n 4J

c
8c u
e 0 0
Ec N C4

m

c e
4I
0

CO

AS-IS 10 Std 3

AS-IS 10 Std 5 No W Valves R.B. No 17

RCC Outlet Header 46 3.2-14 56 B RCC-V-21
6.2-31o

RCC-V-40

MO

Gate
MO

Gate

0 AC

I AC F,A 0 0

FIA 0 0 AS«IS 10 Std 3 No W Valves R.B. No

AS-IS 10 SM

Suppression Pool
Cleanup Suction

J

100 3.2-12 56 B FPC-V-153
6.2-31i

FPC-V-154

HO

Gate
MO

Gate

0 AC AC

0 AC AC

F,A RM

F,A RM

C C C AS-IS 6 Std 2 No W Valves R.B. No 17

C C C AS IS 6 Std 7

Suppression Pool
Cleanup Return

101 3.2-12 56 B FPC-V-156
6.2-31o

FPC-V-149

HO
Gate
Globe

0 AC FgA RM

0 Hanual Hanual - '
LC LC 6 41

C C C AS-IS 6 Std 3 No W Valves R.B. No 17

RWCU From Reactor 14 F 2-11 55 A RWCU-V-1
6.2-31k

RWCU-V-4

MO

Gate
HO
Gate

I AC

0 DC

A,J,
E,W
A,Jg
E,Y,W

0 0 C AS-IS 6 Std

0 0 C AS-IS 6 Std 4

No W Valves Rad.
W.

.35

RRC Pump A seal.
Water

43A 3. 2-3 56 B
6.2-31c

RRC-V-
13A
RRC-V
16A

HO
Gate

0 AC

Check I Process Process 0 0

45 Manual 0 0

C

C AS IS

3/4 Std

3/4 SM „2
No W Valves R.B. No

RRC Pump B seal
water

43B 3.2-3 56 B
6.2-31c

RRC Sample Line 77Aa 3.2-3 55 A
6.2"31d

RRC-V-
13B
RRC-V-
168

RRC-V-19

RRC-V-20

HO
Gate

0 AC

SO
Globe
AO
Globe

I AC

0 Air

Spring

Spring

Check I Process Process 0 0. 3/4 SM

A,C,
D,P
A,C,
D,P

0 0
rI

C C

0 0 C C

3/4 <5

3/4 SM

45 Manual 0 0 C AS-IS 3/4 Std 2

No W Valves R.B.

No W Valves T.B.

No cR

PZ
%O I-3

.05
O



TABLE 6.2-16 (Continued)

m
0

U
V

LINE DESCRIPTION

0

Ca» Ca»

C4

0
C4

CP
CP

CP I
CP

4P

0 ~
0 Uan
~P
cp 4I mv m cp

O»»a
U ~

CP
CI CC

O
0 M

n» o

m CJ»O~
U M
CP 0$

0 44
CI M
M CIP

CI

m
g

0

0 OZ 0K n» cIP Pc»

CP 4I 0
m cI

U M 6
»4 W C4
0 »4 O

0» n» n»

V

CIP CP

~I
»4
O

CP

CP

0 mU 0
0'V CP

C
CC U
U 4I
»4 m

4I
A a»

'0
'»C
m

8
4I I»»

0
»4 »4

CC
»4 CIP CI

V
C4 la» 0
4I CIP l»

~a lal 0»

CP

CP

CI CP

»a ccp

0
0
Ip cn
»4

CP O
M C4

w 4I
C»P

'»C
U »4
C CI CI

CP CI
~P 0
0 N 0
0» co

!

DrycPcll Equipmcnt 23
Drain

3.2-9 56
6.2-31k

8 EDR«V-19

EDR-V-20

AO

Gate
AO
Gate

0 Air

0 Air Spring F,A RH 0 0 C C

Spring F,A RH 0 0 C C 3 Std 2 No W Valves R.B. No 17

3 Std 4

DrycPcll Floor ~

Drain
24 3.2-10 56 8 FDR-V-3

6.2-31k
FDR-V-4

AO

Gate
AO
Gate

0 Air

0 Air Spring F,A 0 0 C C

Spring F,A RH — 0 0 C C 3 Std 2 No W Valves R.B. No 17

3 Std 3

Decontamination
94'oltn.Supply

Header

3.2-10 NA 8 4 - - - - Blanked R.B. No
Close

laP
I

C»P

CI

Decontamination 95
Soltn. Return
Header

3. 2-10 NA 8 4 - - - - Blanked R.B. No
Close

CIA for Safety 56
Relief Valve
Accumulators

3.2-21 56 8 CIA-V-21 Check 0 Process Process
6.2-31c CIA-V-20 HO 0 AC AC 41

Globe
Hanual

C C

0 0
C
0 AS-IS

3/4-
3/4 Std

3, No A Valves R.B. No 17
10

Process
AC 42

CIA Line 8 for 91
ADS Accumulators

3.2-21 56
6.2-31c

B CIA-Y-318 Check 0 Process Process
CIA-,V-308 HO 0 AC AC 42

Globe

CIA Line A for 89B 3.2-21 56 8 CIA-V-31A Check 0 Process
ADS Accumulators 6.2-31c CIA-V-3OA HO 0 AC

Globe

C C
Manual 0 0

C C
Hanual 0 0

C

0 AS-IS

C

0 AS-IS

1/2-
1/2 Std

1/2-
1/2 Std

5 No A Valves
15

R.B. No 17

2 No A Valves R.B. No 17
15

an uP
C R
C4 tP

t»PVZ
ao X0

CRD Insert Lines 9
(1&5 separate
lines)

3.2-4 56 8 See Note 4

CRD Withdraval 10
lines (185
separate lines)

3.2 4 56 8 See Note 4





TABLE 6.2-16 (Continued)

LINE DESCRIPTION

0

c0
U
IO

~Jll
C
4l

Qe

0

IO
IPP W

0
O
4l

OA 0
O O

c0
Wll
V

0~
U III

IP C
4P

0 lll
U ~
PJ 4l
4P 4P

0
0 M

OJ O

0~
IJ M
I4 I4
M C0 CO

4P W
M IPP

g

0 0 A 0Z Dc lo PU

IJ

0
OI

c
0 0

~J

IP
0 0

PU OI

I

N hl
IO 4P

4l
Ol
0

IP
O

0 c
0 n
W 4l

4l IJ 0
V C IJ ll
0 IJ 4P lo

4P
IP C 4P Qc

A~ 3Q

'0
C
0

fkc ~ W
IJ

IO 4l ll I4

O CU tlll 0 4l
PU

c
0
IO

~ IP
00

~J OP

C 4I OP

IP IP IJ
IJ 0, II
0 W 0

PU Pl

Air line for
testing RHR-V-50A

42d 6.2-31r 56 8 PI-VX-
3.2-6 42d

PI-VX-
216

Globe 0 Hanual Manual

Globe .0 Manual Manual

'LC LC LC

;LC LC LC

<7 No A Valves R.B. No 25

<7

Air line for
testing RHR-V-508

69c 6. 2-3lr 56 B PI-VX-69c Globe 0 Hanual Hanual
3. 2-6 PI-VX-221 Globe 0 Manual Hanual

Air linc for
testing RHR-V-41B

1

w Air line for
testing RHR-V-41C

548f 6.2-31r 56 8 PI-VX-
3.2-6 54Bf

PI-VX-218

Globe 0 Hanua1 Manual

Globe 0 Manual Manual

62f 6.2-31r 56 B PI-VX-62f Globe 0 Manual Hanuel
3. 2-6 PI-VX-220 Globe 0 Hanue1 Manual

Air linc for
testing LPCS-V-6

Air line for
testing HPCS-V-5

Air line for
testing RCIC-V-66

78d 6.2-3lr
3.2-7

78c 6.2-31r
3 '-7

56 B

56 B

54Aa 6.2-31r 56 8
3.2-8

PI-VX-78d Globe 0 Hanuel
PI-VX-222 Globe 0 Manual

PI-VX-78c Globe 0 Manual
PI-VX-223 Globe 0 Manual

Manual
Manual

Manual
Manual

PI-VX-
54Aa
PI-VX-217

Globe 0 Manual Manual

Globe 0 Manual Manual

Air line for 61f 6.2-3lr 56 B PI-VX-61f Globe 0 Hanual Hanual
tesr.ing RHR-V-41A 3.2-6 PI-VX-219 Globe 0 Manual Manual

LC LC . LC
LC LC LC

LC LC LC
LC LC LC

LC LC LC

LC LC LC

LC LC LC
LC LC LC

LC LC LC
LC LC LC

LC LC LC
LC LC LC

LC LC LC

LC LC LC

1

1

<7 No
<7

A Valves R.B. No 25

<7 No
<7

A Valves R.B. No 25

<7 No
<7

A Valves R.B. No 25

<7 No
<7

<7 No
<7

A Valves R.B. No 25

A valves R.B. No 25

<7 No A Valves R.B. No 25

<7

<7 No A Valves R.B. No 25

<7

Air line for
testing WW-DW

vacuun relief
valves
Air line for
caintcnancc

82c 6.2-31r 56 8 CAS-V-453
9.3-1

CAS-CVX-
82e

93 9.3-1 56 B

6.2-31t
SA-V-109

SO 0
Globe
Check 0

Pipe I
Cap
Gate 0

AC Spring 44

Process Process

Hanual Hanual

C C C C

C C
"

C

C C C

LC LC LC

No A Cap 4 S.B. No

Valve

1 <5 5 No A Valves R.B. No 25

Tip lines 27a-
c

54I - C51J004

C51J004

SO 0
Ball
Shear 0

AC AC LPF

Explosive 43

RH. C C C

0 0 0

C

0

3/8 <5 2 No A Valves R.B. No 29

3/8



TABLE 6.2-16 (Continued)

LINE DESCRIPTION

0
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0
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Q O
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Ce CI
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0 W

Sae O

m Vao~
0ll H

C4~,C JCO'40 V
CC A
H Co
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0
g

m

0 OW 0
en Cae CII ne

0 C4 0
Cae Cae

0

N

Cll 4I

4l) Cl
0
O

0ll 0
CI U
V C4

D Ie
U

CJ 0
cl m

Cn ne

'0

0
4I Cee
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U C4 cl

Cl
m CII 4l'0 V
IC Cee O
0 III le

Se

4I

4I e4A sc

m
0 I4

IC Wm~ ll C4
Cl CC

R CaC Cae CCC es

Radiation Monitor 85b 6.2-31s 56
(S-SR-20) Supply 3.2-15
line

B PI-VX-
250
PI-VX-
251

SO

Gate
SO

Gate

0 AC

0 AC

Sring F,A RH 0 0 C C

Spring F,A RM 0 0 C C

1 <5

1 <5

No A Valves R.B. No 25

Radiation Honitor 72f
(S-SR-20) Return
line

6.2-31s 56 B PI-VX-
3.2-15 253

PI-CVX
72f

SO

Gate
Check

0 AC

0 Process Process 0 0 C

Spring F,A RM 0 0 C C 1 <5 No A Valves R.BE No 25

Radiation Honitor 73e
(S-SR-21) Supply
line

I

Radiation Honitor 29c
(S-SR-21) Return
linc

6.2-31s 56
3.2-15

B PI-VX-
259
PI-CVX-
29c

6.2-31s 56 B PI-VX-
3.2-15 256

PI-VX-
257

SO
Gate
SO

Gate

SO

Gate
Check

0 AC

0 AC

Spring F,A RM

Spring F,A RM

0 AC Spring F,A RH

0 Process Process

0 0 C C

0 0 C C

0 0 C

0 0 C C

1 <5

1 ~ <5

1 <5

No A Valves R.B. No 25

No A Valves R.B. No 25

All Instrument
lines from reactor

55 A EF
Check
Globe

0 S pring EF

0 Manual Manual

0 0 0

0 0 0

3/4-
6 1
3/4-
6 1

Valves R.B. No 27

All Instrument
lines from pri-
mary containment

Instrument lines
(Hydrogen monitors)
return to contain-
ment

56 B

3.2-15 56 B

EF 0 Spring
Check

Globe 0 Manual Manual

Check 0 Process Process

Globe 0 Hanual Manual

0 0 0

0 0 0

C C 0

0 0 0

16-
1-
1/2
1 &-
1-
1/2

Valves R.B. No 27

Yes A, Valves R.B. No 27
S





HAP 2 AMENDMENT NO. 5
August 1979,

TABLE 6.2-16 (Continued)

PRIMARY CONTAINMENT AND REACTOR VESSEL
ISOLATION SIGNAL CODES FOR TABLE 6.2-16**

~Si nal

L*

Descri tion

Reactor vessel low water level (Trip 3) — (A scram
occurs at this level also. This is the higher of
the three low water level signals).

Reactor vessel low water level (Trip 2)

High radiation — Main steam

D* Line break — Main steamline (steamline high space
temperature or high steam flow).

High drywell pressure (core standby cooling systems
are started).
Line break in cleanup system — high space temperature.

K* Line break in RCIC system line to turbine (high
RCIC pipe space temperature, high steam flow, or
low steam line pressure).

Line break in RHR shutdown piping (hi suction flow)

Low main steamline pressure at inlet turbine (RUN
mode only).

* These are the isolation functions of the primary contain-
ment and reactor vessel isolation system; other functions
are given for information only.

** See notes 30 through 46 for isolation signals'enerated by
the individual system process control signals or for ~

remote-manual closure based on information available
to the operators. These notes are referenced in the
"isolation signal" column.
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August 1979

'TABLE 6.2-16 (Continued)

Sicinal Descri tion

Low drywell pressure

High reactor vessel pressure

High temperature at outlet of cleanup system
non-regenerative heat exchanger

Standby liquid control system actuated

Reactor building,ventilation exhaust plenum
high radiation
Remote manual switch located in main control room=

Low condenser vacuum

Turbine Building high temperature

High leakage flow
"K" plus RHR/RCXC equipment, area high temperature .

High drywell pressure and low reactor pressure

RHR equipment area high temperature

Reactor vessel low water level (Trip 1)

Reactor water cleanup system high differential flow

'* These are the isolation functions of the primary contain-
ment and reactor vessel isolation system; other functions
are given for information only.
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TABLE 6.2-16 (Continued)

ABBREVIATIONS/LEGEND

Valve
AO

MO

PC

EHO

SO

Type
air operated
motor operated
positive closing
electro-hydraulic operated
solenoid operated

Location
I inside containment
0 outside containment

Power to Open/Close
AC AC electrical power
DC DC electrical power
Process, process flow
pro
PP process fluid overpressurization
spr spring

Normal Position
0 open
C close

Process fluid
W water
A air
S steam
H hydraulic fluid

Termination Zone
IllB

Rad W

SB

turbine building
reactor building
radwaste building
service building
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TABLE 6.2-16 (Continued)
NOTES FOR TABLE

Type
3.sol
note
type
l.

2.

3.

4 ~

C testing is discussed in Figure 6.2-31 which shows the
ation valve- arrangement. Unless otherwise noted (see
s 4, 27, 28,29) all valves listed in Table 6.2-16 are

C tested.
Main steam isolation valves require that both solenoid
pilots be de-energized to close valves. Accumulator air
pressure plus spring set act together to close valves
when both pilots are de-energized. Voltage failure at
only one pilot does not cause valve closure. The valves
are designed to fully close in less than 10 seconds.
Suppression cooling valves have interlocks that allow
them to be manually reopened after automatic closure.
This setup permits suppression pool spray, for high
drywell pressure conditions, and/or suppression water
cooling. When automatic signals are not present, these
valves may be open'ed for test or operating convenience.
Testable check valves are designed for remote opening
with zero differential pressure across the valve seat.
The valves will close on reverse flow even though the
test switches may be positioned for open. The valves
open when pump pressure exceeds reactor pressure even
though the test switch may be positioned for close.
The isolation provisions for the CRD lines are commen-
'surate with the essential requirement that the control
rods are inserted on a scram. Isolation of the
hydraulic lines is provided by check valves 115 and 138
and solenoid valves 120, 122, and 123 on the hydraulic
control units (HCU) and by air, operated valves F010,
FOll on the scram discharge header (see Figures 4.6-5a
and b). The HCU's and scram discharge headers as well
as the hydraulic lines themselves are Seismic I, and
are qualified to the appropriate accident environment.
The failure and scram position of all power operated
valves are compatible with system isolation and, at the
same time, rod insertion on a scram. Addition of power
operated isolation valves on the hydraulic lines them-
selves could prevent control rod insertion.. Manual
isolation valves 101 and 102 allow for further isolationif'itbecomes necessary. The hydraulic lines are small
and terminate in the reactor building which is served
by the standby gas'reatment system. The hydraulic
lines and their manual isolation, valves in the scram
discharge header and its air operated valves are code
group B.
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TABLE 6.2-16 (Continued)

The hydraulic control unit (HCU) is a General Electric
factory-assembled engineered module of valves, tubing,
piping, and stored water which controls a single control
rod drive by the application of precisely timed sequences
of pressures and flows to accomplish slow insertion or
withdrawal of the control rods for power control, and
rapid insertion for reactor scram.

Although the hydraulic control unit, as a unit, is field
installed and connected to process piping, many of its
internal parts. differ markedly from process piping com-
ponents because of the more complex functions they must
provident t

Thus, although the codes and standards invoked by Groups
A, B, C, and D pressure integrity quality levels clearly
apply at all levels to the interfaces between the HCU and
the connecting conventional piping components (e.g., pipe
nipples, fittings, simple hand valves, etc.)," it is consid-
ered that they do not apply to the specialty parts (e.g.,
solenoid valves, pneumatic components, and instruments).

The design and construction specifications for the HCU do
invoke such codes and standards as can be reasonably ap-
plied to individual parts in developing required quality
levels, but these codes and standards are supplemented
with additional requirements for these parts and for the
remaining parts and details. For example, 1) all welds
are penetrant tested (PT), 2) all socket welds are in-
spected for gaps between pipe and socket bottom, 3) all
welding is performed by qualified welders, and 4) all
work is done per written procedures. Quality Group D is
generally applicable because the codes and standards
invoked by that group 'contain clauses which permit the
use of manufacturer's standards'and proven design tech-
niques which are not explicitly defined within the codes
of Quality Group A, B, or C. This is supplemented by
the QC techniques.

The CRD lines will be included in the type A test leakage
since the reactor pressure vessel and the nonseismic

por-'tionsof the CRD system are vented during the performance
of the type A test. The. CRD insert and withdraw lines
are compatible with the criteria intended by lOCFR50,
Appendix J, for type C testing, since the acceptance
criterion for type C testing allows demonstration of
fluid leakage rates by associated bases.
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Page 20 of 28

TABLE 6.2-16 (Continued)

5. Alternating current motor-operated valves required for
isolation functions're powered from the AC standby
power buses. Direct current operated isolation valves
are powered from station batteries.

6. All motor-operated isolation valves remain in .the last
position upon failure of valve power. All air-operated
valves close on motive air failure or in the safest
position.

7.. The standard minimum closing rate is 12 inches of
nominal valve diameter per minute for gate valves and
4 inches of valve stem travel per minute for globe
valves. For example, a 12 inch gate valve will close
in one minute.

8. Reactor building ventilation exhaust plenum high radia-
tion signal (Z) is generated by two trip units; this
requires one unit at high trip or both units at down
scale (instrument failure) trip, in order to initiate
isolation.

9. Primary Containment and Reactor Vessel Isolation Signals
"(PCRVIS) are indicated by letters. Isolation signals
generated by the individual system process control.sig-
nals or for remote manual closure based on information
available to the operator are discussed in the referenced
notes in the "isolation signal" column.

10. Normal status position of valve (open or closed) is the
position during normal power operation of the reactor
(see Normal Position column).

The, specified closure rates are as required for con-
tainment isolation or system operation, whichever is
less. Reported times are in seconds.

12. All isolation valves are Seismic I.
13.

14.

Used to evaluate primary containment leakage which may
bypass the secondary containment emergency filtration
system. See 6.2.3.2.

Reported sizes are the valve nominal diameters in inches.
Size indicated is containment side of relief valve when
relief valve size is not equal on both sides.

~ . ~
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15.

TABLE 6.2-16 (Continued)

Leakage control system provided, see 6.7.

16.

17.

Bypass leakage of secondary containment is not, con-
sidered during design basis LOCA, see 6.2.3.2.

Ualve operability will be improved because the environ-
mental conditions are better outside the primary con-
tainment from the standpoint of humidity, radiation,
pressure and temperature transients, and post-LOCA
pipe whip and jet impingement.

18. These lines connect to systems outside of the contain-
ment which meet the requirements for a closed system as
set by NRC SRP 6.2.4, Section II, paragraph 3e. These
systems are considered an extension of the primary
containment. Any leakage out of these systems will be
processed by the standby gas,treatment system'.

19.

20.

Relief valve setpoint greater than 77.5 psig (1.5 times
containment design pressure).

Relief valve setpoint is 75 psig".

21. Cannot be reshut after opening without disassembly.

22. See 6.2.4.3.2.2.1.2
23. See 6.2.4.3.2.2.2
24. Due to redundancy within the emergency core cooling

systems, some subsystems may be secured during the
long term cooling period. In addition RHR loops A and
B have several discharge paths (LPCI, Drywell Spray,
Suppression Chamber Spray, Suppression Pool Cooling)
which the operator may select during the 30 day post-
LOCA period.

25. Applicable portion of the flow diagrams 3.2-6, -7, -8, -15
and 9.3-1'o be updated to reflect the configurations
shown on Figures 6.2-3lr and -3ls.

26.'e disc on the check valve is maintained in the close
position during normal operation by means of a spring
actuated lever arm and magnets embedded in the periphery
of the disc. The magnetic and spring forces maintain
the disc 'shut until the differential force to open the
valve exceeds 0.2 psid. 'The check valves have position
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TABLE 6.2-16 (Continued)

indication lights which can alert the operators to the
fact. that the check valve is not fully closed. The
operator can then remotely shut the valve by means of
a pneumatic operator. The operating switch is spring-
return to neutral so the vacuum breaker function will
not. be impaired. The air supply to these valves is
Quality Class I.

27. Instrument lines that penetrate primary containment
conform to Regulatory Guide 1.11. The lines that
connect to the reactor pressure boundary include a
restricting orifice inside containment, are Seismic
Category I and terminate in instruments, that are
Seismic Category I. The instrument lines also include
manual isolation valves and excess flow check valves
or equivalent {see hydrogen monitor return lines).
These penetrations will not be type C tested since
the integrity- of the lines are continuously demon-
strated during plant operations where subject to reactor
operating pressure. In addition, all lines are subject
to the type A test pressure on a regular interval.
Leaktight integrity is also verified with completion of
functional and calibration surveillance activities as
well as by visual inspection during daily operator
patrols as applicable.

28. Penetrations X-76 and X-77 contain lines for the
hydraulic control of the reactor recirculation flow
control valve. These lines contain corrosive hydraulic
fluid used to position the reactor recirculation flow
control valve.

These lines inside of the containment are Seismic
Category I and Quality Group B. They are provided with
failed closed automatic isolation valves outside the
containment which receive an automatic isolation signal
on high drywell pressure.

These lines meet the requirement of General Design
Criterion 57 and therefore require only single automatic
isolation valves outside of the containment. These
lines also meet the requirement of Standard Review Plan
6.2.4. They are designed to Seismic Category I, Code
Group B and the following criteria:
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a ~

b.
c ~

d.

e.

do not communicate with either the reactor
coolant system or the containment atmosphere,

are protected against missiles and pipe whip,
are designed to withstand temperatures at least
equal to the containment design temperature,
are designed to withstand the external pressure
from the containment structural acceptance
test, and

are designed to withstand the loss-of-coolant
accident transient and environment..

Even if the failed closed valve were to not. shut there.
will be no leakage of containment atmosphere through
the hydraulic control lines since the piping inside
the primary containment remains intact. There are no
active component failures which would compromise the
integrity of the closed system inside the primary con-
tainment. Integrity of the closed system inside the
primary containment. is, essentially, constantly moni-
tored since the system is under a constant operating
pressure of 1800 psig. Any leakage through this system
would be noticed because operation would be erratic
and because of indications provided on the hydraulic
control unit. In addition, in order to perform type C

tests on these lines, the system would have to be dis-
abled and drained of the corrosive hydraulic fluid.
This is considered to be detrimental to the proper.
operation of the system in that. possible damage could
occur in establishing the test condition or restoring
the system to normal.

These lines and associated isolation valves should there-
fore be considered to be exempt from type C testing.

29. Since the traversing incore probe (TIP) system lines do
not communicate freely with the containment atmosphere
or the reactor coolant, General Design Criteria 55 and
56 are not directly applicable to this specific class of
lines. The basis to which these lines are designed, is
more closely described by General Design Criterion 54,
which states in effect. that isolation capability of a
system should be commensurate with the safety importance
of that isolation. Furthermore, even though the failure
of the TIP system lines presents no safety consideration,
the TIP, system has redundant isolation capabilities.
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TABLE 6.2-16 (Continued)

The safety features have been reviewed by the NRC for
BWR/4 (Duane Arnold), BWR/5 (Nine Mile Point) and BWR/6
(GESSAR), and it was concluded that the design of the
containment isolation system meets the objectives and
intent of the General Design Criteria.
Isolation is accomplished by a seismically qualified
solenoid-operated ball valve, which is normally closed.
To ensure isolation capability, an explosive shear valve
is installed in each line. Upon receipt of a signal
(manually initiated by the operator), this explosive
valve will shear the TIP cable and seal the guide tube.

When the TIP system cable is inserted, the ball valve of
the selected 'tube opens automatically so that the probe
and cable may advance. A maximum of five valves may be
opened at any one time to conduct calibration, and any
one guide tube is used, at most, a few hours per year.

If closure of the line is required during calibration, a
signal causes a cable to be retracted and the ball valve
to close automatically after completion of cable with-
drawal. If a TIP cable fails to withdraw or a ball
valve fails to close, the explosive shear valve is
actuated. The ball valve position is indicated in the
control room.

The WNP-2 TIP system design specifications require that
the maximum leakage rate of the ball and shear valves
shall be in accordance with the Manufacturer's Standard,—
ization Society (Hydrostatic Testing of Valves). The
ball valves are 100% leak tested to the following
criteria by the. manufacturer:

Pressure 0 — 62 psig

Temperature 340 F0

-.3 3Leak Rate 10 'm /sec

A statistically chosen sample of the shear valves is
tested by the manufacturer to the following criteria:

Pressure 0 — 125 psig

Temperature 340 F
0

Leak Rate 10 cm /sec STP
-3 3
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TABLE 6.2-16 (Continued)
I

The shear valves have explosive squibs and require
testing to destruction'. They cannot therefore be 100%
tested.

As stated above, the penetration is automatically closed
following use. During normal operation the penetration
will be open approximately eight hours per month to
obtain TXP information. If a failure occurred such as
not being able to withdraw the TXP cable, the shear valve
could be closed to isolate the penetrations. Installation
requirements are that the guide tube/penetration flange/
ball and shear valve composite assemble not. leak at a
rate greater than 10 4 std cc/sec at 80 psig. Further
leak testing of the shear valves is not recommended
since destructive testing would be required.

Leak testing of the ball valves also is not recommended
since the guide tube terminates in a sealed indexer
housing which is kept under a positive pressure by a
nitrogen or air purge. The purge make-up will"be indica-
tive of the system leakage.'ote that the TIP ball
valve is normally closed and thus is a part of the leak-
age barrier being monitored. Consequently, the personnel
exposure required to conduct type C tests from inside
the containment is not warranted.

.30. System is initiated after a LOCA. Isolation valves
will'utoclose on the following high leakage conditions:

a. 5 PSI between main steam isolation valves, 60
seconds after system initiation

b.

c ~

High flow from main steam line to low pressure
manifold, 150 seconds after system initiation

II

Inboard main steam isolation valve opened,
after system initiation

31. PCRVIS is not desirable since the feedwater system,
although not an ESF system, could be a significant
source of make-up after a LOCA which is not concurrent.
with a seismic event.

Feedwater check valves on either side of the containment
provide immediate leak isolation, if required. The feed-
water block valves can, however, be remote-manually
closed i'f there is no indication of feedwater flow
(see 6.2.4.3.2.1.1.1).
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TABLE 6.2-16 (continued)

32.'. The RCIC system will be initiated by low water level (B
signal) and subsequently will be automatically tripped by
one of the turbine shutdown signals listed below. The
RCIC system will be operating at most only during the
first several hours after a LOCA. The operator upon
receiving indication that the RCIC system is no longer
operable will complete isolation of the system by
remote-manually shutting the isolation valves which have
not been automatically shut. Also the operator will ~

isolate the RCIC system on a high level alarm in the ap-
propriate reactor building sump.

Automatic shutdown of the RCIC turbine occurs upon
receipt of any one of the following signals:

a. turbine overspeed

b. high water level in the RPV

c. low RCIC pump suction pressure

d. high turbine exhaust pressure

e. closure of steam supply valves

Automatic closure 'of steam supply valves to the turbine
occurs upon receipt of any one of the following signals:

a. high flow in steam supply line
b. high area temperature

c. low reactor pressure of 50 psig

d. high pressure between turbine exhaust diaphragms

The low reactor pressure signal of 50 psig is expected
to occur almost immediately after a design basis LOCA
and within several hours for a small LOCA. Leakage
from this system, e.g., packing gland, pump seals, is
expected to be negligible because of the small leakage
rates expected and because of the short operating time
(see reply to Question 212.003 for an estimate of
maximum leakage rates expected and the radiological
consequences).
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'TABLE 6.2-16 (Continued)

33. The RCIC minimum flow valve is open only between the
time of system initiation and the time at which the
system flow to the RPV exceeds 40 GPM". The valve is
shut at all other times. RCIC-V-19 auto closes when the.
turbine throttle valve is closed following a turbine
trip (see note 32). Should a leak occur when the valve
is open, it will be detected by a high level alarm in
the appropriate reactor building sump.

34. The RCIC injection valve is open only during RCIC
turbine operation. Injection line check valves on
either side of the containment provide immediate leak
isolation, if required. RCIC-V-13 auto closes when the
turbine throttle valve is closed following a turbine
trip (see .note 32).

35.

36.

The RCIC steam exhaust valve, RCIC-V-68, is normally
open at, all times. Should a leak occur, it would be
detected and alarmed by the RCIC room high tempera-
ture leak detection system. (see note 32)

The RCIC vacuum pump discharge valve, RCIC-V-69, is
normally open at all times. The valve could be remote-
manually closed by the operator upon indication that
vacuum (annuniated in Main Control Room) can no longer
be maintained in the barometric condenser.

37. System isolation valves are normally closed. System
is placed in operation only if the hydrogen monitors
detect hydrogen buildup after a LOCA.

38.

The operator has flow indication, in the main control
room, of gas leaving and entering the containment.
Should these flows vary significantly from one another,it would be detected in the main control room and the
process loop in service could be shutdown.

The minimum flow valve for an ECCS pump is open only
between time of ECCS initiation and the time at which
the system flow to the RPV exceeds 640 gpm. The valve
is shut at all other times. Should a leak occur when
the valve is open', it, will be detected by a high level
alarm in the appropriate reactor building sump.

39. Valve is open only during shutdown. Valve position is
provided in main control room to provide the operator
confirmation of valve status.
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TABLE 6.2-16 (Continued) ,
.40. Normally closed. Signalled to open if reactor building

pressure exceeds wetwell pressure by 0.5 psid. Valves
automatically, reshut. when the above condition no longer
exists. Operator to use valve position indicator as
confirmation of valve status.

41. Indication of containment air compressor discharge
header pressure and a low pressure alarm exist in the
main 'control room. The operator can remote-manually
shut valve CIA-V-20 should the containment air compres-
sors become unavailable. The isolation check valve,
CIA-U-21, provides immediate isolation;

42. Indication of nitrogen bottle header pressure and a low
pressure alarm exist. in the main control room. The
operator can. remote-manually shut valve CIA-V-30(A,B)
should the nitrogen bottle bank pressure decrease
below the alarm se'tpoint. The isolation check valves,
CIA-V-31(A,B) provide immediate isolation.

43. The operator's indication that remote-manual closure of
the TIP shear valves is required, is failure of the TIP.
ball valves to close as monitored on Panel S.

44 ~ Normally closed. Opened only when testing wetwell to
drywell vacuum breakers.

45. The isolation valve can be remote-manually closed upon
indication that the CRD or the RRC pumps have been tripped..
The isolation check valves, RRC-V-13 (A, B), provide ~

immediate isolation.
46. These valves are the ECCS suction and discharge iso-

lation valves. ECCS operation is essential during
the LOCA period; therefore, there are no automatic
isolation signals. The valve closure requirement will
be indicated by a high level alarm in the appropriate
reactor building sump, which will be indicative of
excessive ECCS leakage into secondary containment.

47. The isolation valve can be remote-manually closed upon
indication that the RWCU pumps have been tripped. The
reactor feedwater isolation check valves provide
immediate isolation.
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(g NOTES ON TYPE C TESTING (ISOLATION VALVE LEAKAGE TESTING):

TYPE C TESTXNG IS PERFORMED BY APPLYING A DIFFERENTIAL
PRESSURE IN THE SAME DIRECTION AS SEEN BY THE VALVES DURING
CONTAINMENT ISOLATION.

2. TYPE C TESTING IS PERFORMED BY PRESSURIZING BETWEEN THE
TWO-PIECE DISK GATE VALVE.

3. TYPE C TESTING IS PERFORMED BY PRESSURIZING BETWEEN THE
ISOLATXON VALVES. THE TEST YXELDS CONSERVATIVE RESULTS
SINCE THE INBOARD GLOBE VALVE IS PRESSURIZED UNDER THE
SEAT DURING THE TEST; WHEREAS, DURING CONTAINMENT ISOLATION,
IT IS PRESSURIZED ABOVE THE SEAT.

4.

5.

.:— 6.

TYPE C TESTING XS PERFORMED BY PRESSURIZING BETWEEN THE
ISOLATION VALVES. THE TEST YIELDS EQUIVALENT RESULTS FOR
THE INBOARD GATE OR BUTTERFLY VALVE.*

TYPE C TESTING IS PERFORMED BY PRESSURIZING THE XSOLATION
VALVE IN THE OPPOSITE DIRECTION AS WHEN THE VALVE PERFORMS
CONTAINMENT XSOLATION. SINCE THE ISOLATION VALVE IS A
GATE VALVEI THE TEST YIELDS EQUIVALENT RESULTS *

TYPE C TESTXNG XS PERFORMED, BY PRESSURIZING BETWEEN THE
ISOLATION VALVES.. THE TEST. YIELDS EQUIVALENT RESULTS FOR
THE INBOARD GATE VALVE.* THE ONE INCH GLOBE VALVE WILL
HAVE TEST PRESSURE APPLIED UNDER THE SEAT I HOWEVER g THE
DIFFERENCE BETWEEN TESTING A ONE INCH GLOBE VALVE OVER
OR UNDER THE SEAT IS CONSIDERED NEGLIGIBLE.

* THE GATE AND BUTTERFLY VALVES ARE BECAUSE OF SYMJ<ETRY OF
DESIGN AND BECAUSE OF CONSTRUCTION EQUALLY LEAK TIGHT
IN EITHER DIRECTION. THIS FACT HAS BEEN CONFIRMED BY
REVIEW OF LEAKAGE TEST DATA AND OTHER INFORMATION
SUPPLIED BY THE VALVE MANUFACTURERS.

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO 2
NOTES ON TYPE C TESTING
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E. DESIGN RE UIREMENTS FOR CONTAINMENT ISOLATION BARRIERS

uestion:

~Res onse:

Discuss the extent to which the quality standards and seismic
design classification of the containment isolation provisions
follow the recommendations of Regulatory Guides 1.26, "guality
Group Classifications and Standards for Hater-, Steam-, and
Radioactive-Hater-Containing Components of Nuclear Power Plants",
and 1.29, "Seismic Design Classification".

Containment isolation provisions follow the FSAR quality group
classification which meets the requirements of 10 CFR 50 and
Regulatory Guide 1.26, Revision 3. Containment isolation provisions
follow the requirements, of Regulatory Guide 1.29 for Seismic
Design Classification. See Section 3.2.2 including Table 3.2-1
for detailed application on WPPSS Nuclear Project No. 2.
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F. PROVISIONS FOR TESTING

guestion:

Response:

Discuss the design provisions for testing the
operabi 1 i ty of the isol ati on va 1 ves.

Isolation valve and piping arrangements have been designed to meet
10 CFR 50, Appendix J, requirements and IWV program requirements of
ASHE Section XI. Refer to FSAR Figures 6.2-31a to 6.2-31t for
arrangement of containment isolation valves and provisions for testing.





G. CODES STANDARDS AND GUIDES

guestton: Identify the codes, standards, and guides applied in the
design of the containment isolation system and system
components.

~Res onse: o Containment isolation valves and associated piping and penetration
meet the requirements of the ASME Boiler and Pressure Vessel Code,
Section III, Classes 1 or 2, as applicable.

o Isolation valving for instrument lines which penetrate the
containment conform to the requirements of Regulatory Guide 1.11,
1971, Rev. 0.

o Containment isolation valve closure speeds limit radiological
effects from exceeding guideline values established'y 10 CFR 100.

o The Design of isolation valving 'for lines penetrating the
containment follows the requirements of 10 'CPR 50, Appendix A
of General Design Criteria 54;.55, 56 and 57 as noted in
Table 6.2-16 of the WNP-2 FSAR. (See Section 6.2.4 of the FSAR
for further detail.)
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H. NORMAL OPERATING MODES AND ISOLATION MODES

guestion: Discuss the normal operating modes and containment isolation
provision and procedures for lines that transfer potentially
radioactive fluids out of the containment.

~Res onse: The containment isolation systems, in general, close those fluid
lines penetrating containment that support systems not required
for emergency operation. Those fluid lines penetrating contain-
ment which support engineered safety feature systems have remote
manual isolation valves which may be closed from the control room,
i|'equired. 'See'WPPSS Nuclear'Project No. 2 FSAR Section 6.2.4

,sand Table,6.2-16 for system by system description of isolation
capabilities for meeting 10 CFR 50„ Appendix A Criteria 54, 55,'6, 57 and Regulatory Guide 1.11.
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ATTACHMENT 3

Washington Public Power Supply System

Nuclear Project Number 2

Docket Number 50-397

Res onse to Bulletins and Orders Task Force Re uests
For Additional Information Concernin NEDO - 24708

uestion Set D



guestion

Response

1. With regard to Tables 2.1.4a through 4.1.4n which provide a description,
in matrix form, of system initiation, permissives, manual valve lineups,
etc., it is noted that additional valves installed by AE are not
included. These Tables should be complete. Furthermore, are they
administratively controlled?

The statement that additional valves installed by the AE are not
included is not applicable to WNP-2. All valves were included in the
analysis for WNP-2. Furthermore, all valves are administratively

:controlled..

guestion 2. Discrepancy between Table 2.1-1 and 2.1-2b regarding existence
of FWCI for Dresden l.

Response NA to WNP-2.

guestion 3. In Figures 2.1.2 and 2.1.5, why are turbine stop valves and control
valves shown open for RCIC and closed for HPCI System?

Response

Response

NA as only the RCIC pump is turbine driven on WNP-2. WNP-2 has
HPCS rather than HPCI and its pump is driven by an electric motor.

4 Table 2. 1-2a under Items 1-4, 4-4, and 14-4, it is noted that some
plants require on-site AC power for small break protection. Prolonged
operation of RCIC and HPCI can require AC power ed space coolers.
The following information is required:

(a) How long can these systems operate without space coolers?

(b) What is operating temperature limit w/o coolers?

(c) Power source for coolers .

(d) What specific components in each system require cooling and
temperature limitation on component?

1. NA,with respect to HPCI's WflP-2 does. not have .-this. system.

2. RCIC(

a. NA. Space cooling for the RCIC system is provided by the
reactor building heating and ventilating system during
normal operations and by the reactor building emergency
cooling and critical electrical equipment area cooling
systems. All components of the latter system are designed
as engineered safety features and powered from the emergency
power buses.

b. Maximum allowable ambient temperature for the RCIC pump room
- 148 F (Ref. - FSAR Vol 16, Sec. 9.4.9).
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c. o Reactor building heating and ventilating system — 460 V

AC from normal on-site or off-site source.

o Reactor building emergency cooling and critical electrical
equipment cooling system-

F

460 V AC from normal on-site or off-site source, backup
off-site site or ,

on-site standby source,

d. Oil cooling - maximum oil temperature 160 F.

guestion 5. Table 2.la Item 13-4, llhy doesn't CST require power for level
indication?

' ..'-* Level indicatio~ is provided in the ma'in control
'-,room."<, However, transfer of HPCS and RCIC suctions 'from'ST to . '

suppression'ool is initiated automaticaliy by level. switches. DC

power, is required .for these instrument 'and- control functions.
1.

guestion 6. Table 2.1-2a Items 1-8, 2-8, 3-8, 4-8, 5-8, 6-8, 9-.8 identify
auxiliary systems that may require cooling for long-.term operation.
Answer questions 4a-d with regard to auxiliary systems.

Response a. 1. RCIC - No auxiliary systems requiring cooling.

2. Isolation Condenser - NA — liNP-2 does not have this system.

3. HPCS - If off-site power is lost, power is supplied by the
HPCS diesel generator. Cooling for the diesel generator,
the diesel generator building coolers and the HPCS pump
room cooler is supplied by the HPCS service water system.
The question is NA as the latter and the room coolers are
designed as engineered safety features and powered from
off-site AC or from the HPCS diesel generator.

4. HPCI - NA - MNP-2 does not have this system.

5. LPCS - The LPCS system requires standby service water for
pump motor cooling. The question is NA as the standby
service water pump house ventilating system is designed
as engineered safety features system and powered from an
essential power bus.

6. LPCI - The LPCI system (Mode A of RHR system) requires
standby service water for pump seal cooling. See comments
under 5. above.

9. RHR system - Same as 6 above.

b. 1 . RCIC - NA

2. Iso 1 ati on condenser - NA
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3. HPCS - Standby service water pump house - maximum allowable
ambient temperature - 114 F. HPCS diesel generator building
maximum allowable ambient temperature - 120oF.

4. HPCI - NA

5. LPCS - Standby service water pump house maximum allowable
ambient temperature - 114oF.

6. LPCI — Same as 5 above.

9. RHR system - same as 5 above.

C. 1. RCIC - NA.

2. Isolation condenser - NA.

3. HPCS - 460 V AC from normal on-site or off-site source,
back-up off-site source or on-site standby source.

4. HPCI - NA.

5. LPCS - Same as 3 above.

6. LPCI - Same as 3 above.

9. RHR - Same as 3 above.

D. 1. NA

2. NA

3.'A
4. NA

5. NA

6. NA

9. NA

question 7.

Response

guestion 8.

Table 2.1-2a Item 14-8. What are requirements for feed pump
ventilation system? Answer questions 4a-d with regard to this
system.

WNP-2 does not have a feed pump ventilation system.

Table 2. 1-2a column 9b power source list is incomplete. Should
identify AC requirements and if on-site or off-site, i.e., power
source for auxiliary systems not identified.



esponse Column 9b "Power Source" designates the power requirements for
the ".automatic startup logic" in Column 9a. The power sources
required for system operation are listed in Column 4. Those
safety systems and their respective auxiliary support systems
will be powered by on-site AC power (standby power) upon loss
of off-site AC power. The on-site AC power consists of two
divisional diesel generators. Also, the HPCS system has a
self-contained independent diesel generator set designated
division 3.

guestion 9.

Response

guestion 10.

Response

Table 2. 1-2a and 2. 1-2b Column ll, manual actions required and
how long they take is a short-term item that was not addressed.

The heading for Column ll in Tables 2.1-2a and 2.l-b was intended
to say the following:

"Can manual initiation of the system be done in the control
room? If not, what actions are required and how long do
they take?"

Since all answers to the first question are yes, the second
question is NA.

Table 2. 1-2a Column 12, there appears to be an inconsistency
between note X-12 which states that logic system functional'ests
and surveillance testing of systems may impede systems for auto
initiating and response as given in Column 12.

~Ss tan

1. RCIC The '.;system will temporarily be made inoperable during
the implementation of test. Whenever the: system .

is made inoperable because of a required test, the
other. .'systems or components that are required
operable will be considered operable if they are within
the required surveillance testing frequency and there is
no reason to suspect that they are inoperable.

2. Isolation Condenser - NA - WNP-2 does not have this system.

3. HPCS - Same response to RCIC"(gl) is applicable to HPCS.

4. HPCT - NA - WNP-2 does not have this system.

5. LPCS - Same response to RCIC (gl)'s applic'able to LPCS.

6. LPCI - Same response to 'RCIC (b'1) is applic'able.to LPCI.

7. ADS — ADS circuitry is capable of accomplishing its protective
action with one operable trip system.
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8. SRV - NA

9. RHR - including shutdown cooling, suppression pool cooling,
containment spray modes - NA

10.-15 NA

NOTE: Functional testing of ECCS is administratively controlled
such that only one ECCS system may be tested at one time.

guestion ll. Table 2.1-2a Column 13, inconsistency between response and notes.
Plants for which operation is performed should be identified. Also
for ADS doesn't operator eventually have to close ADS valves?

Response ~S stela 0 crater Action Re uired Mitinn Two Hours

1. RCIC Once the reactor water level is recovered, the
RCIC will be manually operated to maintain the
water level.

2. Isolation NA as NNP-2 does not have this system.
Condenser

3. HPCS

4. HPCI

5. LPCS

6. LPCI

Note 3-13 does not apply to >JNP-2 as there is no
throttle capability provided in the MNP-2 HPCS.
No operator action is mandatory as the HPCS injection
valve will automatically"close=when the reactoi water level
reaches the "high water level" and will reopen when
the water level returns to the "low water level"
However, once the reactor water level is recoveredit is expected that the operator will exercise
manual control of the HPCS, in conjunction with manual
operation of other systems, to maintain reactor water
level and to establish long term post-accident operation.

NA as NNP-2 does not have this system.

No operator action is mandatory. However, once the
reactor water level is recovered it is expected that
the operator will exercise manual control of the LPCS,
in conjunction with manual operation of other systems,
to maintain reactor water level and to establish long
term post-accident operation.

No operator action is mandatory. However, once the
reactor water level is recovered it is expected that
the operator will exercise manual control of the LPCI,
in conjunction with manual operation of other systems,
to maintain reactor water level and to establish long
term post-accident operation. To obtain the full



I'li ":,

~g j ~y ) ", s, ~ ' '"
k

'



7. ADS

suppression pool cooling capacity of the loop A and B

LPCI flows the operator must close the RHR heat exchanger
bypass valve (prohibited during the first ten minutes
following automatic system initiation).. Manual action is
,required if the operator'decides to,switch the A or 8 loops
into the RHR suppression pool" cooling or containment spray modes.

No operator action is mandatory. However, as a part
of establishing long term post-accident operation, the
operator would be expected to close the ADS Valves.

8 through15'A
guestion 12. Table 2.1-2a and 2.1-2b Column 17c. Identify size debris strainer

will allow to pass instead of just stating 'trainer size is coarse.

Response l.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

RCIC - 3/32"
Isolation Condenser - NA - WNP-2 does not have this system
HPCS - 3/32"
HPCI - NA - WNP-2 does not have this system
LPCS - 3/32"
LPCI - 3/32"
ADS — NA
SRV - NA
RHR - 3/32"
SSW - NA (Note - Column 17b should be changed to NA)
RPCCW - NA
CRDS - NA
CST - NA
Hain Feed Water System - NA
Recirc. Pump Motor Cooling System — NA

guestion 13.

Response

guestion 14.

Table 2.1-2a, for note X-24 clarify what is meant by indirect
indi cation on manual valves. Also identify which plants comments
applicable to.

All manual valves that have valve indication have direct indication.

Table 2.1-2a, there appears to be an inconsistency between "no"
responses in Column 25 and Note X-25.

Response SYSTEM

1. RCIC
2. Isolation

Condenser
3. HPCS
4. HPCI

REMOTE SHUTDOWN PANELS

Yes
NA - WNP-2 does not have this system

No
NA — WNP-2 does not have this system
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Question

esponse

guestion

Response

5. LPCS
6. LPCI
7. ADS
8. SRV
9. RHR '-

Shutddwn cooling
Supp. Pool

cooling
Cont. spray

modes
Stm. cond.

10. SSW

ll. RBCCW

12. CRDS
13. CST
14. Main Fd. Wtr.

System
15. Recirc. Pump/

Motor cooling
system

15. Table 2.1-2a, Column
SRV.

No
No
No
Yes

'Yes

Yes

No
No
Yes
No
No
No

No

No

26, identify other means of detecting leaking

Primary method - Temperature sensing elements on the SRV discharge
piping.

Alternate methods - Operator observation of increasing water level
and temperature in the suppression pool.

16. Table 2.1-2a, and 2.1-2b, response incomplete. Would like to know
plants that perform independent procedure verification and which
do physical verification and if there is any significant differences
in performance.

It is assumed that the question refers to column 28b.

NA as WNP-2 is not an operating plant. The subject of independent
verification of system lineup for testing and return to normal
condition wi 11 be addressed when the plant,',opepatingl and testing
procedures are developed.

guestion 17. Table 2.1-1 shows Dresden I does not have ADS or FWCI. Table 2.1-2b
indicates it does. Also Table 2.1-1 shows HB does not have LPCI,
Table 2.1-2b indicates it does

Response NA to WNP-2.

uestion 18. Table 2. 1-2b, note 2-8, how long can isolation condenser remove heat
~

~ ~

without makeup?





8

Response

Question

Response

Question

Response

19.

20.

NA as WNP-2 does not have an isolation condenser.

Table 2.1-2b, Column 9a, why does core spray have to be operating
to use ADS for Humboldt Bay?

NA as question refers to the Humbolt Bay plant.

Table 2. 1-2b, Column 13 and 15b: What is meant by N/A for operator
action under FWCI? Also note 4-15b missing.

NA as Table 2.1-2b applies only to BWR/I plants. Also, WNP-2 does
not have FWCI.

Question

Response

21. Table 2.1-2b column 15c, why is there no dedicated capacity
specified for HPCI?

NA as Table 2.1-2b applies only to BWR/I plants. Also, WNP-2 does
not have HPCI.

Question

esponse

Question

Response

22.

23.

Table 2.1-2b, Column 13, isn't operator action required to close
ADS valves? Also, why is operator action under FWCI for D-1 not
applicable?

NA as Table 2.1-2b applies only to BWR/1 plants.

Tables 2.1-4 for systems such as LPCI, LPCS .and HPCS. Are there
no trips on component malfunctions, i.e., high pump bearing
temperatures or loss of coolant to pump bearing?

All component trips are inhibited when a "LOCA" is initiated.
Therefore, Table 2.1-4a is correct. with the exception of the
HPCS Diesel Engine which will trip on overspeed and incomplete
sequence (engine cannot start).

Question 24. Table 2.1-4d, what is source of auto isolation signal identified
under trip conditions?

Response

Question

Response

25.

NA as WNP-2 does not have HPCI.

Table 2.1-4mhn identify turbine and pump protection trips. Table
2.1-4m under degraded conditions, reduced capacity, what is
significance of term "Open" ?

Assume that 2.1-4 m8n means 2.1-4N-l & 2.

TURBINE PROTECTION TRIPS PUMP PROTECTION TRIPS

l.
2.
3.
4.
5.
6.

Manual (local and remote)
Overspeed
Low condenser vacuum
High H20 level
Low bearing oil pressure
High vibration

l.
2.

3.
4.
5.

6.

Manual (local and remote)
Thrust bearing failure or
excessive wear
Low bearing oil pressure
Low pump suction pressure
Pump suction valve not full
open
High vibration





With respect to the second question - There is no term "open"
in Table 2.1-4m.

Question 26.

Response

Question 27.

Response

Table 2.1-5e, since Dresden I will not become operational without
HPCI, shouldn't table reflect this? Also, FWCI should be included.

NA as the question addresses the Dresden I plant only.

Table 2.1-5g and 2.1-5i. One diesel generator out of service
missing from matrix.

NA as the question addresses the Duane Arnold and Hatch Unit I
plants only.

Question 28. Table 2.1-5j. For Humboldt Bay does one or both ADS valves have
to be out of service for plant to be shutdown?

Response

Question 29.

NA as the question addresses the Humboldt Bay plant only.

Table 2.1-5b. Under inoperable status failure to manually reset
to start on low water level not included.

Response

Question 30.

Response

NA as the question addresses isolation condenser systems and
WNP-2 does not have this system.

Table 2.1-2a, Column 8. Isn't service air required as an auxiliary
system to operate the main feedwater system?

Service air should be added to the list of auxiliary systems
required for operation of the main feedwater system.

Question 31. Table 2.1-2b, Column 9. Does AC refer to on-site?

Response

Question 32.

NA as Table 2.1-2b applies only to BWR/I plants.

Table 2.1-2a, Column 16d. For small break is AWS required for
manual operation of backup water source sufficient to prevent
core uncovery if HPCI or HPCS not available?

Response

,Question 33.

It is assumed that "AWS" should be "ADS".

This question'is currently„ being reviewed by General Electric and
'the owners group as a part of emergency procedure guidelines.
Operator guidelines will be prepared regarding ADS initiation to
'ensure adequate, core cooling.

Rad monitor, for isolation condenser.

esponse NA as WNP-2 does not have an isolation condenser system.
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ATTACHMENT 4

WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NUMBER 2

DOCKET NO. 50-397

RESPONSE TO BULLETINS AND ORDERS TASK FORCE RE UESTS
FOR ADDITIONAL INFORMATION CONCERNING NEDO-24708

g 0

ITEM 1:

According to Section 3.1.1.1.2.1.6 of NED0-24708, LPCS or LPCI
must be throttled by the operator, for some plants, to insure
adequate NPSH. Can these lines be orificed to achieve the same
goal without compromising the adequacy of the system(s)? What
are the consequences of not throttling?

RESPONSE:

The LPCS or LPCI pumps for WNP-2 do not need to be throttled to
maintain adequate NPSH. The maximum suppression pool temperature
following a LOCA is 220 F. The available NPSH as calculated per
Regulatory Guide 1.1 for the LPCS and LPCI pumps exceeds the
required NPSH for pool temperatures of 220 F or less.



t"

t



Notes 5-8, 6-8, 9-8 for Table 2.1-2a state that some plants require
lube oil and seal cooling. Which plants are these?

RESPONSE:

The LPCI and RHR have seal coolers and the source of water for
cooling is from the Standby Service Mater System.

The LPCS pumps use pump fluid for 'bearing and seal 'cooling.

Cooling is provided to the LPCS pump 'motor lube oil by the
Standby Service Mater System.



With regard to Tables 2.1.4a thru 2.1.4n which provide a description,
in matrix form, of system initiation, permissives, manual valve lineups,
etc., it is noted that additional valves installed by the AEs are not

included. These tables must be complete. Are they administratively
controlled?

RESPONSE

The statement that additional valves installed'y the AE are not

included is not applicable to WNP-2. All valves were included in
the analysis for WNP-2. Furthermore, all valves are administratively
controlled.



With regard to Items 1-4, 4-4, and 14-4 of Table 2.1-2a, it is noted that
some plants require on-site AC power for small break protection. Prolonged
operation of RCIC and HPCI can require AC powered space coolers. Provide
the following information:

a) How long can these systems operate without space coolers?
b) What is the operating temperature limit without coolers?
c) What is the power source for coolers?
d) What specific components in each system require cooling and

temperature limitation on components?

RESPONSE:

1. NA with respect to HPCI as WNP-2 does not have this system.

2. RCIC

a. NA. Space cooling for the RCIC system is provided by the
reactor building heating and ventilating system during
normal operations and by the reactor building emergency
cooling and critical electrical equipment area cooling
systems. All components of the latter system are designed
as engineered safety features and powered from the emergency
power buses.

b. Maximum allowable ambient temperature for the RCIC pump room- 148oF (Ref. - FSAR Vol. 16, Sec. 9.4.9).

c. o Reactor building heating and ventilating system - 460V AC
from normal on-site or off-site source.

o Reactor building emergency cooling and critical electrical
equipment cooling system-

460 V AC from normal on-site or off-site source, backup
off-site site or on-site standby source.

d. Oil cooling - maximum oil temperature 160 F.



Items 1-8, 2-8, 3-8, 4-8, 5-8, 6-8 and 9-8 of Table 2.1-2a
identify auxiliary systems that may require cooling for lonq-
term operation. Answer questions.4a-d with regard to auxiliary
systems.

RESPONSE:

A. 1. RCIC - No auxiliary systems requiring cooling.

2. Isolation Condenser - NA - HNP-2 does not have this system.

3. HPCS - If off-site power is lost, power is supplied by the
HPCS diesel generator. Cooling for the diesel generator,
the diesel generator building coolers and the HPCS pump
room cooler is supplied by the HPCS service water system.
The question is NA as the latter and the room coolers are
designed as engineered safety features and powered from
-off-site AC or from the HPCS diesel generator.

4. HPCI - NA - MNP-2 does not have this system.

LPCS - The LPCS system requires standby service water for
pump motor cooling. The question is NA as the standby
service water pump house ventilating system is designed
as engineered safety features system and powered from an
essential power bus.

6. LPCI - The LPCI system (Mode A of RHR system) requires
standby service water for pump seal cooling. See comments
under 5 above.

9. RHR system - Same as 6 above.

B. 1. RCIC - NA

2. Isolation condenser - NA

3. HPCS - Standby service water pump house - maximum allowable
ambient temperature - 114 F. HPCS diesel generator building
maximum allowable ambient temperature - 120 F.

4. HPCI - NA

5. LPCS - Standby service water pump house maximum allowable
ambient temperature - 114 F.

6. LPCI - Same as 5 above.

9. RHR system - same as 5 above.

C. 1. RCIC - NA.

2. Isolation condenser - NA.





ITEN 5 (continued)

3. HPCS - 460V AC from normal on-site or off-site source,
back-up off-site source or on-site standby source.

4. HPCI - NA.

5. LPCS - Same as 3 above.

6. LPCI — Same as 3 above.

9. RHR — Same as 3 above.

D. 1. NA

2. NA

3. NA

4. NA

5. NA

6. NA

9. NA
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ITEM 6:

With regard to Column 9b of Table 2.1-2a, the power source list
is incomplete. Identify the AC requirements and whether on-site
or off-site, i.e., the power sources for auxiliary systems are
not identified.

RESPONSE:

Column 9b "Power Source" designates the power requirements for
the "automatic startup logic" in Column 9a. The power sources
required for system operation are listed in Column 4. Those
safety systems and their respective auxiliary support systems
will be powered by on-site AC power (standby power) upon loss
of off-site AC power. The on-site AC power consists of two
divisional diesel generators. Also, the HPCS system has a

self-contained independent diesel generator, set designated
div>s>on 3.





ITEM 7:

With regard to Column ll of Tables 2.1-2a and 2.1-2b, address
the manual actions required and how long they take.

RESPONSE:

The heading for Column 11 in Tables 2.1-2a and 2.l-b was'intetided
to say the following:

"Can manual initiation of he system be done in the control
room? If not, what actions are required and how long do

they take'?"

Since all answers to the first question are yes, the second
question is NA.
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With regard to Note 2-8 for Table 2.1-2b, how long can the
isolation condenser remove heat without make up?

RESPONSE:

Not applicable - since WPPSS WNP-2 plant does not have the
isolation condenser.
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ITEtl 9:

With regard to systems such as LPCI, LPCS, and HPCS, in 'Tabl es 2.1-4,
are there trips on component malfunctions, i.e., high pump bearing
temperatures or loss of coolant to pump bearing?

RESPONSE:

All component trips are inhibited when a "LOCA" is initiated.
Therefore, Table 2.1-4a is correct with the exception of the
HPCS Diesel Engine which will trip on overspeed and incomplete
sequence (engine cannot start).
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ITEM 10:

One of the systems requests for information that has not been adequately
addressed in NEDO-24708 is the loss of feedwater transient coupled with a

stuck open SRV and loss of offsite power and diesels. From the information
provided it is not possible to determine what the end result of this scenario
would be. Since all the plants have various combinations of HPCI, RCIC and IC

systems, SRV with varying relieving capacities, and varying stored energies,
the results are plant specific. Therefore, for all the plants or plant types
identified in NEDO-24708, provide the following time dependent plots for the
above scenario:

a) steam and coolant inventory lost;
b) coolant temperature and pressure;
c) coolant makeup (where applicable);
d) reactor vessel water level relative to top of active fuel; and,

e) fuel and cladding temperatures.

The initial plant, conditions assumed in the analyses, the time assumed for
startup of the available systems and the time the RCIC and HPCI can operate
before the system depressurizes below their operating conditions should
be provided. In addition, identify when equilibrium conditions are achieved
(core covered'and water level maintained in normal operating range); if core
uncovery occurs identify when, time duration, and extent of core damage

(include basis).

RESPONSE:

Response to this item 'has:been'provided~,by,".,G..E.,;in; the.l.ong..term
- informati'o'4';:submi tte'd .on garch 3'l.';,„1980 (Reference below).

Reference: Letter from R. H. Buchholz and T. D. Keenan to D. F. Ross,
March 31, 1979, Subject: NUREG - 0578, Requirements 2.1.9
Implementation by BWR Owner's Group
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RESPONSES TO

INSTRUMENTATION AND CONTROL SYSTEMS BRANCH (ICSB)

QUESTIONS 031.080 — 031.113





WNP-2

Q. 031.080 a)

Clarify the discrepancy between the definition of passive
failures in electricalr instrumentationr and control systems
in Sect ions 1.2.1.1.1.1.2.L and 3.11.2.3i 6.2.4.1.1i and
6.7.1.2.c of the fSAR.

Response:
k

There is no discrepancy intended. Systems designed in
accordance with IEEE 279 include consideration of electrical
passive failures as single active failures. Section
3.11.2.3 does not address single failures only qualification
of safety-related equipment.



WNP-2

Q. 031 . 080 b)

Clarify the discrepancy between your response to Item
031.001 (b) and Figures 7.2-1b and 7.2-1c of the FSAR.

Response:

There is no discrepancy. As stated in Question 031.001 (b)
the reference to three trip Logics has been revised. As
you have noted by Figure 7.2-1 'there are in fact two trip
Logics in each of the two RPS divisionsi making a total of
four Logics.



WHIP -2

Q. 031 . 080 c)

Revise Section 4.4.3.3.3 of the FSAR to provide the actuaL
values of the measured parameters which are to be used in
the WNP-2 facility. This section indicates "typical" values;
at the OL stage of reviews we require actuaL values.

Response:

Section'4.4.3.3.3 is revised as follows:*

4.4 .3.3.3.a — "...if the difference between steam-
L ine temperature and reci rculat ion pump inlet
temperature is Less than a preset value (10.7 F) ."

4.4.3.3.3.b — "...feedwa
preset leveL (28 percent
control valves are below
percent open)."

ter flow falls below a
of rated) and the flow
a preset position (19

*Draft revised pages are attached.



WNP-2
AHZNDI'1ENT NQ. 1
July 1978

Heaion ZZ This region shows the area where the 25~
pump speed and 100% pump speed operating
regimes overlap. The switching sequence

rom the low frequency m-g set to 100% speedwill be done in this region.
This is the low power area of the operating
map where cavitation can be expected in therecirculation pumps, jet pumps, or flow con-trol valves. Operation within this regionis precluded by system interlocks which trip
the main motor from the 100% speed. power
source to the 25% speed power source.

Beaion ZV This represents the normal operating zone of
the map where power changes can be made byeither control rod movement or by core flow
changes through use of the flow control
valve.

4.4..3.3.3 Design Features for Power-Flow Control

1 ihe following limits and design features a e employed tomainta'n power-flow conditions to the required values shownin r 'ure 4. 4-5.

a. minimum gower limits at intermediate and hi h
core fl'ows. To prevent cavxtatzon in the recir-
culation pump, je" pumps and flow control valves,
the recirculation system is provided with aninterlock to trip off the 60Hz power source and
close 15Hz power source if the dif erence be-
tween steam 1'ne temperature and recirculation
pump inlet temperature is less than a preset
value ). This differential
temperature is measured using high accuracy

t RTDs with a.sensing error of less than 0.2oF at
the two standard dev'tion (2c) confidence level.
This action is 'n'tiated electronically through
'a 15-second time delay. The interlock is active
while in both the automatic and manual operation
modes.

b. Minimum power limit at low core f ow. During
low power, low loop flow operat'ons, the tem-
perature dif erentia'nterlock may not provice
suf icient cavitation protection to the flow

4,4-16



bNP-2
D~'""~ 4'O. 1

July 1978

control valves. Therefo e, the system is pro-
vided with an interlock to trip off the 60.=."
power source and close the 15Hz power source if..-~he faeowater flow falls below a preset level
( -„' ) =-and the flow control

l. I 1 p
'RE% open). The feedwater flow rate and recir-

(@ culation flow control valve position are
f-u ~ measured by existing process control instruments-

The speed change action is electronically
in'tiated. Th's interlock is active du ing both

r
automatic and manual modes of operation.

c. Pu..a bearing lim:t. For pumps as large as the
recirculation pumps, practical limits of pump
bearing design require that minimum pump lo~
be limited to 20% of rated. To assure this mini-
mum flow, the svstem is designed so that the
minimum

flower

con"rol valve position will allow
this rate o" low.

Valve position. To prevent structural or cavi-
tation damage to the recirculation pump due to
pm'uction "ow starvation, the system '
provided wi h an in"erlock to prevent starting
the pumps, or to tr'p tne pumps if the suction
o discharge block valves are at less than 90$
open position. his circuit is activated. by a
position limit switch and is active before the
pump is star ed, during manual operation mode
and during au omatic operation mode.

4.4.3.3.3.1 Flow Control

The principal modes of normal operation with valve flow
control.low frecuency motor generator (LFNG) set are summa-
rized as follows. The reci culation pumps are started on the
100% speed power source in order to unsea the pump bearings.
Suction and discharge block valves are full open and the flow
control valve is in the minimum position. When the pump is
at ful'peed, the main power sou ce is tripped and the pump
allowed to coast down to 25% speed where the LFA? G set will
power the pump and motor. The flow con rol valve is then
opened to "he maximum pos'on at which point reactor heatup
and pressur'zation can commence. When ope ating pressure

has'eenestablished, reactor powe can be increased. This power-
'lowincrease will follow a 1'ne within Region I of the flow

cont ol map shown in Figure 4.4-5.

4. 4-17



h'NP -2

Q. 031 . 08C d)
(4.4.3)
(7 ~ 7-7c)

Clarify the discrepancy between the 25 percent pump speed
interlock value described in Section 4.4.3.3.3.1 and the
20 percent value which is given in Figure 7.7-7c of the
FSAR.

Response:

Due to a complete Chapter 7.0 rewrite in Amendment
10'igures7.7-7a through h have been moved to Appendix H.A.

/

~ There is no discrepancy; Section 4.4.3.3.3.1 describes the
nominal speed at which the pump wiLL be driven during
steady-state conditions when powered from the LFMG set.
Figure H.A-1c of the FSAR specifies speed ranges between
which the functions described are permitted to occur
Curing transient conditions existing when the pump is
startedr stoppedr or transferred from one steady-state
speed to another steady-state speed.

Typicallyr Section 4.4.3.3.3.1 describes the pump as being
started on 100% power sources tripped when the pump
approaches fuLL speeds and allowed to coast down where
the LFNG set then continues to drive the pump at 25%
speed. Figure H.A-1c describes the same function but
is more definitive in describing that the LFNG cannot
start powering the pump unti l the pump speed is between
20 and 26% of rated. Since the LFNG output frequency is
25% of "the pump motor rated frequency'he final steady-
state speed wiLL be 25% of rated.



WNP-2

Q. 031.080 e)

Describe the primary and secondary modes of operation
of the isolation vaLves which are referenced in Section
6.2.4.2 of the FSAR.

Response:

The primary and secondary modes of operation for aLL
containment isolation valves have been incorporated in
Table 6.2-16 (see response to Question 022.044). The
primary mode of operation is indicated under column
headed "Isolation Signal" and the secondary mode under
"Back Up".



WNP-2

Q. 031.080 f)
Clarify the discrepancy between the description of the
solenoid valves in Section 6.2.4.2 of the FSAR and the
design which is presented in your response to Item
031.001(h) .

Response:

See 7.3.1.1.2.4r 6.2.4.2. and response to Question
031.001(h). Due =to a complete Chapter 7.0 rewrite in
Amendment 10'ection 7.3.1.1.2.4 has been changed to
7.3.1.1.2.B.*

*Draft FSAR page changes attached.





WNP- 2 AMENDMENT NO. 5
August 1979

~

It should be noted that all motor operated isolation valves
remain in their last position upon failure of valve power.
On the other hand, all air operated valves, (not applicableto a'r-testable check valves), close on loss of air exceptthe butterfly valves on the reactor building-to-wetwell
vacuum breaker lines.

he main steam line isolation valves are spring loaded, pneu-
matic, piston operated globe valves designed to fail closed
on loss of pneumatic pressure or loss of power to the sole-
noid-operated pilot valves. Each valve has two independentpilot valves suppl'ed from independent power sources. W;~reh
main steam line isolation valve has an air accumulator toassist in its closure upon loss of air supply, loss of elec-trical power to the'pilot valves, and/or failure of the load-
ed spring. The separate and independent action of either air
pressure or spring force is capable of closing an isolationvalve.

gofL
qote~i4s
Fur each
i5 OIO~Nn-
vaive

'lugk
ge.-e~ey'~
Fear

>gol~Hm
vatve *
ctoSc

„„y~rc~((y

The design of the-isolation valve svstem includes considera-tion to the possible adverse effects of sudden isolation
valve closure when the plant systems are functioning under
normal operation.

6.2.4.3 Design. Evaluation

6.2.4.3.1 introduction
The main objective of the containment isolation system is o
provide protection by preventing releases to the environment
of radioactive materials. This is accomplished by completeisolation of system lines penetrating the primary containment.
Redundancy is provided. in all design aspects to satisfy the
requ'rement that any active failure of a single valve or
component does not prevent containment isolation.
Mechanical components are redundant; such as isolation valve
ar=angements, to provide back-up in the event of accident
conditions. isolation valve arrangements satisfy all require-
ments specified in General Design Criteria 54, 55, 56, and 57,
and Regulatory Guide 1.11, 1971, Rev. 0.

The arrangements with appropriate instrumentation are de-
scribed in Table 6.2-16 and Figure 6.2-31. The isolation
valves have redundancy in the mode initiation with, generally,the primary mode being automatic and the secondary mode being
remote manual. A program of testing, described in 6.2.4.4,is maintained to ensure valve operability and leaktightness.

6.2-56





WNP-2

Q. 031.080 g)

Clarify the discrepancy between the isolation valve
arrangement which is'escribed in Sec.tion 6.2.4.3.2 '.2.1
and that which is shown in Figures 5.4"9a and 7.4"1a of
the FSAR.

Response:

The discrepancy is clarified in the revised text for
Section 6.2.4.3.2.1.2.1.*

*See draft FSAR page chanae attached.



AMENDMENT NO. 5
August 1979

the design of the system. Consequently, a third. valve is-
required to provide long-term leakage contre'. Should a
break occur in the reactor water cleanup return line, the
check valves would prevent significant loss of inventory
and offer immediate isolation, while the outermost isolation
valve would provide long-term leakage control.
6.2.4.3.2.1.1e8 Recirculation X'ump Seal Water Supply Line
The recirculation pump seal water line extends from the re-
circula'tion pump through the drywell and connects to the CRD
supply line outside the primary containment. The seal waterline fozms a part of the zeactoz coolant pressure boundary.
The recirculation pump seal water line is 3/4 in. Class 3
from the recirculation pump thxough the outboard motor oper-
ated isolation valve. From Mis valve to the CRD connection
the line is Class D. Should this -line be postulated to fail,the flow rate through the broken line has been calculated to
be substantially less than that permitted for a broken in-
strument line.
6.2.4.3.2.1..2 Effluent Lines

Effluent lines which form part of the reactor coolant. pressure
boundary and penetrate containment are equipped with at least
two isolation valves; one inside the drywell and the other
outside, located as close to the containment as practicable.
Table 6.2-16 also contains those effluent lines that comprise
.the reactor coolant pressure boundary and which penetrate the
containment.

6.2.4.3.2.1.2.1 Main Steam, .Main Steam Drain Lines and RHR
Shutdown Cooling Lines

The main steam lines extend from the reactor pressure vesselto the main turbine and condenser system, and penetrate the
primary containment. The main steam drain lines also pene-trate the containment and the MSZV-LCS taps off these drainlines. The RHR steam supply line and RCZC turbine steam line
connect to the main steam line inside. the drywell and penetrate
the primary containment. For these 1'ines, isolation is pro-
vided by automaticall ac ed block valves one inside the
containment and one ust outside the containmen . e RHR
shutdown cooling effluent line is provided with automatically
actuated block valves.

6.2.4.3.2.1.2.2 Recirculation System Sample Lines

A sample line from the recirculation system penetrates the
drywell. The sample line is 3/4 in. diameter and designed to

6.2-61



WNP-2

Q. 030.080 h)

Provide a cross-reference between GE diagram numbers
(EXX-XXXX) which are used in the FSAR diagrams and are
included in the list of references on these diagramsr
and the WNP-2 figures.

Response:

See revised Section 1.8.*

*Draft FSAR page chanaes attached.



1 8 CROSS REFEB~NCF FOR PZPZHG 'AND Zi'STRu:~NTATZON D:~h'ZtiGS
prOd.c. C.

~ able51.8-1 ~ a cross reference between FSAR figure numbers
and Burns and Roe, Znc. drawing numbers for piping and in-
strumentation drawings. y
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NNP-2

TABLE 1..8-1
Cc'J')

CROS S REFERENCE —(P IP ING AND INSTRU? ZNTATION DRAWINGS

BURNS & RO"
3~';;ING NO.

M159

M502

M503

M504

505

"»506

M5 07

?!508

M510

M511

?l512

M515

M '6

hfgl 7

M518

FSAR FIG-
URE NUMBER

1.2-2

10.3-1
3 ~ 2 23

10.4-6

10.4-5

10.4-7

10.3-7
3.2-24

10.4-3

9.2-1

9.3-1

10.4-1

3 '-,22
9.5-4

9.5-1

9.2-3

9.2-4

9.3-9

FSAR DRAWING
TITLE

General Arrangement-
Ecuipment List
Main Steam Supply
System

Extraction Steam &
Heater Vents-TG Bldg.

Condensate & Feedwater
System-TG Bldg.

Heater Drain System

Misc. Drains, Vents
and Sealing Systems

Circulating Water System

Plant Service Water
System

Control & Service
Ai'r System

Off-Gas and-Air Re-
moval System

Diesel Oil and Misc.
Systems

Fire Protection System

Plant Makeup Water
Treatment System

'Demineralized Water
System

Non-Radioactive Floor
Drains

1.8-2



TABLE 1.8-1 Page 2 of 4i
4

PIPING AND INSTRUMENTATION DRAWINGS

BURNS & ROE
DRAWING NO.

M519

M520

? T521

M522

M523

M524

M525

M526

M527

M528

M529

M530

M531

FSAR FIG-
URE NUMBER

3.2-8

3 ~ 2 7

3.2-6

3. 2-5
9. 3-13

3.2-11

3.2-13,9.2-10

3.2-14
9.2-2

3.2-12
9.1-4

9.2-9

3. 2-4

10.3-6

3 ~ 2 2

3 ~ 2 3

11.2-3

FSAR DRAWING
TITLE
Reactor Core Isolation
Cooling System
HPCS and LPCS Systems
Residual Heat Removal
System

Standby Liquid Control
System

Reactor Water Clean-up
System

Standby Service Water
System

Reactor Building Closed
Cooling Water System

Fuel Pool Cooling and
Clean-up System

Condensate Supply
System
Control Rod Drive
Hydraulic System
Main Steam Supply
System Piping
Nuclear Boiler System

Reactor Recirculation
System

Floor Drain Subsystem

l. 8-3
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WNP-2

Page 3 of 4/ / TABLE l.8-1
OC

CROSS REFERENCE
PIPING AN INSTRUYENTATION DRAWINGS

BURNS & ROE
DRAWING NO.

H532

H533

Yi5 34

I'.5 3 6

~'5 37

3'5 38

F539

I!540

P541

P542

N543

M544

pc5 45

FSAR FIG-
URE NUMBER

11.2-2

11.2-4

10.4-4

11.4-1

3.2-9
9. 3-5

9.3-6

3.2-10
9.3-8

9. 3-'7

9. 2-5

9. 2-6

3.2-15
9.4-8

3."-16

3. 2-18

FSAR DRAWING
TITLE

Equipment Drain Subsystem

Chemical Waste Subsystem

Condensate Deminerali-
zation

Radioactive Waste Dis-
posal, Solids Handling
System

Equipment Drain System
Reactor Building

Radioactive Equip. &

Floor Drains-TG Bldg.

Floor Drains — Reactor
Bldg.

Radioactive Equip. &
Floor Drains, Radwaste
Bldg.

Potable Water System

Plant Sanitary Drain
System

Primary Containment
Cooling System

Standby Gas Treatment
System

HVAC Reactor Bldg.

l. 8-4



WNP-2
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Page 4 of 4TABLE 1.8-1
d Qgg- „;r.-

CROSS REFERENC
PZPZNG AND INSTRUMEI'TATION DRAWINGS

BURNS & ROE
DRAWING NO.

M546

M547

M548

M549

M550

M551

M552

M553

M554

M555

FSAR FIG-
URE NUMBER

9.4-6

9.4-11

3.2-19

9.4-3

9.4-4

3.2-20
9.4-7

9.4-9

9.4-10

3.2-17

9. 4-5

FSAR DRAWING
TITLE

Heating & Ventilating-
TG Bldg.

HVAC-Service Bldg.

HVAC Control Room &
Critical Switchgear

HVAC-Radwaste Bldg.

HVAC-Chilled Water
System

HVAC-CW,SW & MUW Pu=..p
Houses and DG Bldgs.

HVAC-LABS & Office
Area

HW Heating and Chilled
Water System

Primary Containment
Atmospheric Control
System

HVAC-Off-Gas Charcoal
Absorber Vault

M556

M557

3. 2-21
9.3-2

3.2-25

Containment Instrument
Air System

Main Steam Isolation
Valve Leakage Control
System

1.8-5
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I'ABLE 1.8-i

CROSS REFERENCE - PIPIH" AHD IHSTRUhEHTATIOH DRAMIHG'.

GE

Gradino Ho.

761E712

761E952

761E952

FSAR
Fioure Ho.

3 ~ 2 1

4.6-5a

4. 6-5b

FSAR F',g', e

Title

Group Classification Oi agram

Control Rod Drive Hydraulic System (P&ID)

(Sh. 1)

Control Rod 0rive Hydraulic System (P&ID)
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?325129AD

1

9

761E549

731E931AO
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HPCS P&ID

LPCS P&ID

HPCS P&ID

LPCS P&ID

RHR P&ID

Nuclear Boiler System P&ID

RCIC s P& D

Standby Liquid Control Sys em P&ID

Reac or Recirculation Sys. m - P&ID

Control Rod Drive Hydraulic Svs"em P&ID

Reactor Mater Cleanup System - P&ID

Fi 1 ter/Demineral izer P&IO

Off-Gas System P&ID
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Group Classification Diagram

Control Rod Drive Hydraulic System (P& D) (Sh. 1)
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WNP-2

Q. 031.080 i)
(7.2.1)

CLarify the reference to Figure 1.2;5 of the FSAR which is
contained in Section 7.2.1.1.4.2.e by specifying the
exact physicaL location and arrangement of the turbine
generator oiL Line pressure switches and their sensing
Lines.

Response:

The revised FSAR Chapter 7.0 no Longer
to FSAR Figure 1.2-5. Section 7.2.1.1
replaced by 7.2.1.1(2) e. Howevers the
valve hydraul i c L ine pressure switches
C72-N005 CrD are mounted on Local inst
and IR-11'espectively. The Location
ment racks is, shown on General Plant A
FSAR Figure 1.2-5.

makes reference
.4.2.e has been
turbine governor
C72-N005 AiB and

rument racks IR-10
of these instru-

rrangement Drawingi

A routing drawing of the pressure switch sensing Lines
is not available at this time as they, are field routed
and have yet to be instaLLed.



WNP-2

Q- 031.080 j)
Indicate in Section 7.2.1.1.4.4.5 of the FSAR the delay
time before the reactor mode switch scran is automati-
caLLy bypassed.

Response:

Due to a complete Chapter 7.0 rewrite in Amendment
10'SARSection 7.2.1.1.4.4.5 has been changed to 7.2.1.1(Q).

This sect ion> has been revised to indi cate a 10-second
time delay.k



LJNP-2

Q. 031.080 k)

Clari fy the discrepancy in the instrumentation range
between Note 4 of Table 7.1-2 and line 3 of Table 7.2-1
of the FSAR (i.e.r reactor vesseL Lower water Line).

Response:

There is no discrepancy. Note 4 ofsties that the active range for the
Level is -150/0/+50 with zero at the
fuel which includes wide and narrow
This is not defining any specific wa
tionr but rather the overaLL range o
instrumentation for the plant. Line
7.2-1 specifies a range of 0-60" for
3 instruments a narrow ranoe instrum
portion of the reactor vessel water
the RPS. Note 2 of the table states
safety-related instrumentat ion is se
the expected range of the process va
Thereforer the upper Limit of 60" wa
above the maximum 50" active water L

below the top of the active fuel is
value for a RPS trip function.

the, FSAR Table 7.1-2
reactor vessel water
top of the active

range instruments.
ter Level instrumenta-
f the water Level

3 of FSAR Table
the Low water Level

enti which is a
Level range used for
that "The range for

lected so as to exceed
riable being monitored."
s selected as being
evel. Heasurement
of no interest or

Amendment 10< revising Chapter 7.0r moved the entry to
which Note 4 applied to Table 7.7-2 which references
Zimmer 1 as identicaL in design. Note 4 has since been
deleted.



MNP-2

Q. 031.080 l)
Clarify,the discrepancy between the response to Item
031.001 s) and the content of Drawing 807E180TCr Sheets
1 through 9.

Response:

Drawing 807E180TCr Revision 12 (2/28/78)r has deleted
PRT and REVAB.



WNP-2

Q. 031.080 m)

Clarify the reference in Section 7.3.1.2.7 of the FSAR
to Sections 8.2.1 and 8.3.1. This clarification should
clearLy state the range of voltage and frequency for
which alL Class 1E instrumentation and control equipment
is qualified and the range of voltage and frequency to
which it wiLL be exposed in the LJNP-2 facility.

Response:

Section 7.3.1.2.7 has been replaced in the Chapter 7.0
rewrite by 7.3.1.2.F which now reads as follows'.

"Refer to Table
paragraph 3.1.
conditions. R

8.3.1 for the
energy supply
cont rol s; a l l
cont rol s are s
withstand the
extremes."

s 3 11
2.1.4.1
efer to
maximum
to ESF
ESF ins
pecifie
effects

1 through
for envi
Sections
and mini

instrumen
trumentat
d and pur
of energ

3.11-5 and
ronmental
8.2.1 and

mum range of
tation and
ion and
chased to
y supply



WNP-2
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Q. 031.080 n)

CLarify in Section 7.6.1.4.2 of the FSAR the divisional
assignments which are made for the motor-generator'ets
of the reactor protection system. Specificallyr justify
the designation of these buses as "critical".

Response:

Due to a compLete Chapter 7.0 rewrite in Amendment
10'SAP,Section 7.6.1.4.2 has been changed to 7.6.1.H

Reference to the RPS buses as "criticaL" has been eliminated.





WNP-2

Q. 031 . 080 o)

CL ari fy the discrepancy between Fi gure 5.2-6 and Tables
7.2-1 r 7.3-2r 7.3-3i 7.3-4 and 7 ~ 3-5 of the FSAR wi th
regard to the Low Level set point and range.

Response:

The only actual discrepancy existed in Table 7.3-2. This
~ able did not List the confirmatory reactor vessel Low
water LeveL (Level 3) used in the ADS initiation Logic.
Amendment 10'evising Chapter 7.0r revised the tables
to clari fy water Level trips and renumbered Tables 7.3-2r
7.3 3r 7 3 4 and 7 3 5 to 7 3 3r 7 ~ 3 5r 7 ~ 3 7 and 7 3 9
respectively.





WNP-2

Q. 031.080 p)

Clarify the discrepancies in the
between the Amendment 1 revision
submittals of information in the
for the spray valve differen"tial

pressure trip setting
of Tabl e 6.3-2 and othe r
FSAR such as Table 7.3-3
pressure.

Response:

Due to a

FSAR Tabl
st ated in
points ar
Technical
and are u
be establ
r ittedr a
7.3-5 (LP
and 7.4-1
will take
allowance
the analy

complete Chapter 7.0 rewrite in Amendment 10'
7.7-3 has been changed to Tabid 7.7-5. As

Notes (3)r (5)r and (6)r the instrument set-
e subject to change to agree with Chapter 16.0
Specificationsr which have not been submitted

nder development. The actual t rip settings will
ished when the Technical Specifications are sub-fter which Tables 7.3-1 (HPCS)r 7.3-3 (ADS)r
CS) r 7 3 7 (LPCI) r 7 3 9 (PCRVCS) r 7 2 1 (RPS)

(RCIC) will be revised. The trip setpoints
into account accuracyi calibration and drift

s so that the required actuation will faLL withintic or design basis Limits.



WNP-2

Q. 031.080 q)

Clarify the discrepancy between your statement in
Section 7.6.1.8.1.2 of the FSAR regarding the unique-
ness of the RPT and the statement in Item 37 of Table
7 '-2 which claims your RPT is identical to that of
Zimmer.

Response:

The statement in 7.6.1.8.1.2 has been removed from the
revision to Chapter 7.0. Table 7.1-2 is correct as is.



WNP-2

Q. 031.080 r)

Clarify the reference to four RPS divisions in Section
7.6.1.8.3.2 of the FSAR. It is our understanding that
there are only two RPS divisions.

Response:

The section discussing Recirculation Pump Trip (RPT)
system instrumentation and controls has ~been rewritten
to refer to Appendix H and Section 5.4.h There are two
RPS divisions.



WNP-2

Q. 031 . 080 s)

Clarify the discrepancy between the content of Sections
3.11 and 7.6.2.8.2.1.1.4 of the FSAR.

Response:

Due to a complete rewrite of Chapter 7 0 in Amendment
10'SARSection 7.6.2.8.2.1.1.4 has been changed to

7.6.2.3.A.4 and reads as foLlows:

"Equipment Qualification (IEEE
279-1971'aragraph4.4)

Vendor certification requires that the sensor
associated with each of the systems required
for safety trip variables manua l switchesi and
trip Logic components perform in accordance
with the requirements Listed on the purchase
specif,ication as weLL as in the intended appli-
cation. This certificationi in conjunction with
the existing field experience with these compon-
ents in this applicationi wiLL serve to qualify
these components.

Qualification tests of the relay panels are
conducted to confirm their adequacy for this
service. In-situ operational testing of these
sensorsr channelsr and the entire protection
system will be performed at each project site
during the preoperational test phase.

For a complete discussion of equipment qualifi-
cation for the safety-related systems described
in Section '7.6r refer to Sections 3.5i 3.6i 3.10
and 3.11."



WNP-2

Q. 031.080 t)
Clari fy the discrepancy between Sections 3.10 and7.6.2.8.2.1.5 of the FSAR. (Note that the RPT system
is not Listed in Table 3.10-1.)

Response:

MWP-2 is presently reviewing qualification requirements
of Class 1E equipment. A composite List of CLass 1E
equipmentr including RPT initiation sensorsr Logier
breakersr etc.r wiLL be entered in Tables 3.10-1 and
3.10-4 or equivalent tables generated. The revision
to Chapter 7.0 is removing the cross-reference between
7.6 and 3.10.



WNP-2

G. 031.080 u)

Clarify the references in Section 7.6.1.?.8 of the FSAR
to Table 3.11-4 for the reactor and control building
environments.

Response:
t

The Rod Sequence Control System referred to in 7.6.1.7.8
is a non-sa fety" re lated system.

Environmentally-relate-'tatements

have been removed from the text and the text
has been moved to Section 7.7.



WNP-2

Q. 031.081
(3.10)
(3.11)

Identify each type of relay in the WNP-2 facility which
must be energized or which must remain ener gizedr during
a seismic event. For each of these relay types'rovide
the following information: (1) the minimum voltage at
which it must operate; (2) the voltage at which it was
seismically qualified; (3) the normal operating voltage;
and (4) the Locations and functions of this type of
relay. Where a particuLar relay was not qualified by
test or was not tested in both the energized and de-
energized statei justify the seismic qualification of
the relay.

Response

WPPSS ha
program.
original
elements
new envi
eva luat i
1980r at
provided
a list o

4.4~u<P&Cn~
s establi shed a safety-related re-evaluation

This program wiLL re-evaluate the equipment's
qualification. Its intent is to address the
of qualification identified in new seismic and

ronmentaL requirements. This program of re-
on is scheduled for completion during December

which time the requested information will be
to your SQRT personneL. Table 031.081-.1 provides

f the relays identified to date.
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WNP-2

Q. 031.082
(7.6.2)

Demonstrate that the safety-related equipment discussed
in Sect ion 7 .6.2 .3 .2 .1 of the FSAR satisfies the require-
ments of General Design Criteria 1r 2i 3r 4r 13< 14r

16'9'3<and 55. Provide this demonstration of compliance
with the requirements of Appendix A to 10CFR Part 50 in,other'sections of the FSAR where it is missing.

Response:

The applicable General Design Criteria'hat apply to the
high pressure/:Low pressure interlocks are discussed in
revised 7.6.2.2. and 7.1.2.2.



WNP-2

Q. 031.083
(3.11.3)
(3-11A)
(031.006)
(031.056)
(031.059)

Neither your response to Item 031
of the FSAP, satisfy our need for
on equipment qualification. In o
your environmental qualification
General Design Criteria 1i 2r 4r
and Section III and XI of Appendi
and to the nationaL standards (e.
1971) mentioned in the Acceptance
Section 3.11 of the Standard Revi
provided an amended response to I

.006 nor Appendix 3.11A
additional information
rder to ensure that
programs conform with
and 23 of Appendix A
x B to 10 CFR Part 50r
ger IEEE Standard 323-
Criteria contained in

ew Plans NUREG-75/087r
tern 031.006 for'-

a. The Logic equipment for the standby gas treatment
system (031.006m item (d) of the second, paragraph).

b. The foLLowing sensors: (1) the rod block monitor
flow transmitters; (2) the main steam Line tunnel
temperature thermocouple; and (3) B22-N024A.

c. All items Listed in Questions 031.056 and 031.059.

Response:

a. The requested information for Logic equipment for the
standby gas treatment system will be provided as part
of the overaLL re-evaluation program for seismic and
environmental qualification. See response to
Question 031.006.

b. The requested information
of the overaLL re-eva luat
and envi ronment al qua lif i
Quest i on 031.006.

wiLL be provided as part
ion program for seismic,. —-

cation. See response to

c. 031.056 — See response to Question 031.006.
S ~ rqq,z~g respond~ H~ Ci?r crCien 03/. OSS'.

031. 059

SCO Valve ¹832320 is a fail safe valve and
by cur e-energizing. This v appli ca"
tion does not re ' unction following a
LOCA. The v s been q ~ d for normal
a conditions (VPF ¹3680-1) as o
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Q 31. 059
(031. 003 )
(11.6-1)

Your response to |:tern 031.001(h) presents a new design for
the logic of the main steam line isolation valves which is
different from that reviewed and accepted for licensing on
similar boiling water reactors. Provide the manufacturing
drawings for ASCO Valve No. 832320. Additionally, provide
the results of the engineering analysis and the test results
which demonstrate the ASCO Valve No. 832320: (1) is
qualified for the environment in the drywell following a
loss-of-coolant accident; (2) is seismically qualified;
(3) meets the physical separation and the required electrical
incependence in accordance with the staxf positions contained
Regulatory Guide 1.75; (4) satisfies the single failure
criterion (previous designs accepted for licensing have used
two separate valves in a one-out-of-two logic for a reactor
trip) . Note that Table 1.6-1 of the PSAR s"ates that the
GE Topical Report, APED-5750, is applicable to the WNP-2
acility and that Table 7.1-1 indicates the main steam line

isolation valves are designed and supplied by GE. Accordingly,
provide justification for the change to the design which was
previously reviewed and approved by the staff in oux evalu-
ation of the GE Topical Report, APED-5750.

The main steam line isolation valve logic is the same for
bNP-2 as thag supplied for previously reviewed and accepted
for licensing BHR's.

Attachment — ASCO Dwg. IHVA-166-265

(1) ASCO Valve "-„832320 is a fail safe valve and,
closes by current, deenergizing. This valves
application does not require it to function
fol'lowing a LOCA. The valve has been qualified
for normal ambient conditions (VPP 43680-1)
as follows:

Cycle tested, at, temperature (172-198 P)

,0
100 cycles at 4 minute intervals
10 cycles at 12 houxs intervals
5 cycles at 120 hours intervals

Total time at temperature 941 houxs

031.059-1



AMENDYDNT NO. 3
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(2) Qualification of valve for seismic. The solenoid
valve ~as qualified for original seismic require-
ment when tested with complete valve (Nyle
Laboratories -- Seismic Simulation Test Report
„,42610-1, dated 2/27/74).

The solenoid valve remained functional duringall phases of the testing. C l~g~~gg

(3) The protection system criteria of XEEE 279-1971
are met with this design; the requirements of
Regulatory Guide 1.75 were not committed for
this plant.

(4) The ASCO valves in question are not used. in
generating a reactor trip. The ASCO valves
are used in a wo-out-of-two logic for each
HSXV. That is, in order for each NSXV to be
isolated both ASCO solenoids must deenergize.
The ASCO valves themselves are not single
failure proof. Single failure criterion is
preserved since each main steam line contains
two valves in series. Xf a single failure
occurs in one valve scheme the second will
provide isolation.

There is no deviation from the commitments made in APED-5750.

r

1
~ /

031. 059-2





Q. 031 . 084
(3.11 A)

The spec i f i cat ion requirements of Table 3.11A-1 of the
FSAR are incomplete since they do not address the
maximum and minimum values of all of the parameter s
which are cited in Section 3(7) of IEEE Standard 279-
1971. Accordinglyr provide the required data for all
Class 1E components.

Response:

See response to Question 031.006.



MNP-2
~ h~ke~~l wvAAkfllglAA~ltl,l -~ ~ \~M h ~

Q. 031. 085
(7. 6.1)
(7.7.1)

Several systems (e.g.i the
Line temperature monitoring
head Leak detection system)
7.6 and 7.7 of the PSAR. H

describe only those systems
Section 7.7 should describe
for safety. In conformance
in Section 7.7 of Regulator
safety-related systems shou
of the FSAR. Accordinglyr
such anbiguous design descr
systems and non-safety-rela

/

1

safety/relief valve discharge
system and the r eactor vessel
are Listed in both Sections

oweverr Section 7.6 should
required for safety while
only those systems not required
with the guidance contained

y Guide 1.70'evi s i on 2r
Ld not be Listed in Section 7.7
revi se your FSAR to eliminate
i pt i ons of safety-related
ted systems.

Response:

FSAR Sections 7.6 and 7.7 have been revised as part of the
Chapter 7.0 rewrite effor t. Section 7.6 now describes only
"aLL other systems required for safety" and Section 7.7
now describes only "controL systems not required for safety"
or non-safety-related instrumentation and controls of
systems not described anywhere else in the FSAR.



WNP "2

Q- 031.086
(7. 4.1)
(9.3.5)

The standby Liquid controL system (SLCS) is designated in
Section 7 4.1.2 3 1 of the FSAR as a special pLant capa-bility event system in the WNP-2 facility. To assure the
availability of the SLCSr you have provided in paralleL.
two sets of those components required to actuate this
system. Howevers our review indicates that you have not
provided redundant heating systems. Additionallyr the
heating equipment supply emergency bus is neither iden-
tified nor is it redundant. We have concludedi thereforer
that your statement in Section 9.3.5.3 of the FSAR that"...a single failure wiLL not prevent system operation..."
is not true. (Note that this matter has been resolved in
similar facilities by providing the redundant heating
systems.) Accordinglyr provide a modified design of the.
SLCS which satisfies the single failure criterion.
Alternativelyr justify your present design.

Response;

See also the response to Question 031.073.

The standby Liquid control system is neither designed
nor required to satisfy single faiLure criteria. The
injection controls have redundant circuitsr but only
to enhance availability insofar as practical. The
SLCS i s a backup to CRD in the event that the rods cannot
be inserted during normaL plant operation by operator
control of the Reactor 'ManuaL Control System.

'Hence'he

SLCS by itseLf is not required to meet single
faiLure'riteria.Thereforer the system heaters are not required

to be redundant nor does the, power supply under normal
conditions need tc be powered from an emergency bus.
Section 9.3.5.3 of the 'FSAR reads: "The SLC system is
required to be operable in the event of a station power
failure; thereforer the pumpsr heatersr valvesr and
controls are powered from the standby A-C power supply.
The pumps and valves are powered and controlled from
separate buses and circuits so that a single failure
wiLL not prevent system operation."

Due to a complete Chapter 7.0 rewrite in Amendment 10r
Section 7.4.1.2.3.1 has been changed to'.4.1.2.



WNP-2

Q. 031.087
(3.11.2)

With regard to Section 3.11.2.3 of the FSARr provide the
following additional informat ion and clar if i cat ions:

a. Provide a copy of the procedures for the following
aging simulations: (1) thermal; (2) radiation;
(3) operation; and (4) seismic.

b. Provide justification for the aging temperature which
was used with respect to the maximum normal environ-
mentaL conditions which are Listed in Table 3.11-1 of
the FSAR.

c. Indicate the thermal aging acceleration rate and
provide the basis for this rate.

d. Indicate the thermal aging tine used for each plant
Location Listed in Table 3.11-1 of the FSAR which
contains a valve that has been qualified in accordance
with IEEE Standard 382-1972. Identify the valves
which are so quali fied.

e. Provide information similar to that requested in
Items (b) through (d) above for radiation aging. In
additions describe how the effect of the neutron
fluences was considered.

f. Provide your criteria for determining the Limits of
an actuator family including: (1) the def inition of
the Limits of an actuator family; (2) the criteria
which were used to assure that the sample valve
operator is a valid representative of the family;
and (3) a demonstration of how the criteria were
applied.

g. Provide a tabLe of the following information for all
Class 1E valve actuators in the WNP"2 facility: (1)
the equipment specifications in accordance with
Section 3 of IEEE Standard 382-1972; (2) an identifi-
cation of the family membership; and (3) an identifi-
cation of the samples.

h. Indicate the number of operating cycles to which each
test specimen was subjected.
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Indi cate the f requency range which was used in the
seismic qualification and aging of the samples.
(Note that the frequency range permitted by IEEE
Standard 382-1972 does not agree with our acceptance
criteria contained in Paragraph II.1.a of Section
3.10 of our Standard Review Plani NUREG-75/087.
We wiLL require conformance with our positions in
this Latter document.)

j. Describe how you assure that equipment not qualified
or aLL service conditionsi will not spuriously

operate during exposure to service conditionsi
including excessive exposure times during which this
equipment is not required to function 'to mitigate
the effects of accidents on other events.

Response:

a. The procedures for the following aging simulations
are as specified in IEEE 382-1972:

(1) The rma l:
(2) Radi at ion:

(3) Operation:

(4) Seismic:

Refer
Secti
Refer
Secti
Refer
Secti
Refer
Secti

to IEEE 382 1972i Par t IIi
on 2i Page 10.
to IEEE 382-1972r Part IIi

on 1r Page 10.
to IEEE 382-1972i Part IIr

on 3i Page 10.
to IEEE 382 1972i Part Ir

on 4r Paragraph 4.3i Page 8.

These IEEE-382 procedures provided the outline for
valve actuator qualifications. Actual valve test
parameters are discussed in the following sections.

b. The actual thermaL aging qualification test parameters
which were imposed for the NSSS safety-related actuator
applications at WNP-2 were based on Part IIi Section 2i
Page 10 of IEEE 382-1972. This basis (i.e.i 140 F for
40 years at 55% relative humidity) envelopes the
normal average temperature of 3.11.1 for the worst
case Location of safety-related valve actuators on
WNP-2. Note (6) of Table 3.11-1 states that the
maxinum (abnormal) temperature and humidity will
occur less than 1% of the time andi thereforei this
temperature is not used as the basis for the aging of
valve actuators. During refueling and maintenance
times (more than 1%) the temperature of the primary
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containment wiLL be much Less than the average tempera-
ture (135 F) which balances the maximum temperature0

conditions and durations. Thereforer the aging program
basis of IEEE 382-1972 envelopes .he WNP-2 requirements.

c. The NSSS actuators are qualified for thermal aging in
accordance with IEEE 382-1972'ith the aging accelera-
tion rate justified by the application of the 10 C

rule (standard industry practice).
d. All plant Locations Listed in FSAR Table 3.11-1 have

the same aging time to quaLify NSSS valves.. The aging
time is derived by using the 10 C rule and the accelera-
ted aging temperature. This aging time/temperature is
based on the Part IIi Section 2 of IEEE 382"1972 which
envelopes the WNP-2 requirements.

e. For radiation agingr air equivalence of neutron dose to
gamma dose was determined so that the actual gamma dose
used in aging is the summation of gamma dose and neutron/
gamma dose equivalence.

f. As required by IEEE 382-1972' type test demonstrated
that the performance characteristics of the actuator
adhered to the equipment specifications and met all
functional test requirements of IEEE 382-1972. The
sample valve actuator was constructed using normal
manufacturing processes and was then subjected to the
test program. The test program for the sample valve
actuator consisted of subjecting the actuator to the
following sequence of conditions to simulate the design
basis service conditions of the actuator'. (a) agingi
(b) seismic'nd (c) accident. These test conditions
are detailed in subparagraph 2 below. No maintenance
was performed during this type test.
The manufacturer's equipment test specifications for
the qualification sample are presented below and
encompass the most severe conditions of equipment
service.

(1) The valve operator was required to operate and
remain operable during plant normal'esti
design basis events and post-design basi s event
conditions.

(2) The valve operator was required to provide rated
mechanical force for the following conditions:
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a ~

b.

Co
d.

e.

range of voltage
range of frequency
(including seismic
8 3.0gr 35 her.z 9
thermal conditions
mechanical aging
close; and
radiation exposure

230 to 460 vol t s;
1 to 35 hertz 9 1.0gr

forces) 4 to 34 hertz
5.0g;

see figure;
500 cyclesi open and

(3) The mounting configuration for the valve and opera-
tor was specified as mounted in a nominally hori-
zontaL run of pipe with the valve sten nominaLLy
ve rt i ca l.

(4) Lubricants and seals have a minimum design Life
of 5 years.

(5) The design Life of the valve operator is 40 years.

(6) Control and indicating devices contained on the
valve operator include a torque switch and a

Limit switch.

ALL electrical valve actuators used in the ~ NSSS
design are in one family. 'he designation for this
family has been established by the vendor as the "SHB"
family. The sample valve actuator which was used to
qualify this family was designated as follows:

Manufacturer:
Type
Size:
Order No.:
Serial No.:

Limitorque
SMB
0
360943A
144068

Same as f above.

The test actuator .was subjected to 500 cycles as
indicated in IEEE 382-1972. ~

A search for resonance was performed by scanning the
test specimen in the three major axes. Scanning was
done in the range from 1 to 35 hertz at a maximum
acceleration of 1g. This testing identified no reson-
ance. Nextr the test specimen was vibrated at even-
integer frequencies from 4 to 34 hertz for a period
of 10 seconds at an excitation of 3g in each of the
three major axes. The test specimen was actuated at
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each dweLL for one complete cycle (open and close).
The test specimen was then vibrated at 35 hertz for
10 seconds in each of the three major axes at an
excitation of Sg and was actuated for one complete
cycle.

Specific quantification of actuator qua lif i cation
is embodied in the qualification test reports which
are available for review at GE-NED (San Jose).

j ~ Equipment qualification is conducted on the safety-
related actuators'to assure that equipment wiLL not
operate spuriously. Safety-related NSSS valve
actuators are temperature qualified to IEEE 382-1972
by test for the equivalent active 40 year pLant Life
plus LOCA conditions. Also'hese valve actuators
are qualified for radiation on the basis of integrated
radiation doses from LOCA plus 40 years Life conditions.
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Q. 031.088
(6.2.4)
(7.6.1)
(7.7.1)
(9.3.5)

Clarify the discrepancies between the following sections
and figures of the FSAR with regard to isolation of the
reactor water cleanup system when the standby Liquid
controL system is initiated:. (1) Sections 6.2.4.3.2.1.1.7i
7 7 1 3r 7 6 1 4 3 6r and 9 3 5 2 (2) Figures 7 3 11ar
7.4-3r 7.7-14m and (3) Table 7.3-13.

Response:

Isolat
descri
Figure
provis
foLLow
ment.
to ass
operat
in 9.3
system

ion of the RWCU system by SLCS initiation is not
bed in 6.?.4.3.2.1.1.7 and 7.6.1.4.3.6 or in
7.3-11a because these sections and figure discuss

ions for assuring primary containment integrity
ing a RWCU system Line break outside the contain-

RWCU trip with SLCS initiation is providedi not
ure containment integrityr but to assure proper
ion of the SLCS and isi thereforer only discussed
.5.2 and shown in Figure 7.4-3 as part of the SLCS
description.

The discussion of the RWCU system has been removed from
7.7 since RWCU is not a major plant control system.

Note that Amendment 10'evising Chapter 7.0r .renumbered
Figures 7.3-11a and 7.7-14 to '7.3-10a and 7.3-1r
respectively. The discussion'in 7.6.1.4 '.6 has been
moved to 7.6.1.3.B and Table 7.3-13 has been removed
from Chapter 7.0 and aLL information incorporated into
Table 6.2-16.
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Q. 031.089
(1.7)
(6.7.3)

The single
of the FSAR
sect i on to
nents such
K4. 'Refer
elect ri cal
system f or

failure analysis presented in Section 6.7.3.1
i,s inadequate. Accordinglyr revi se thi s

include single failures of electricaL compo-
as the spurious closing of relay contacts on
to GE Drawing 851E708TD.) Provide the

schematic and one-Line drawings of this
our review.

Response:

See response to Quest ion 031.076.
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a. 031.090
(7.2.1)
(F7.2"1a)
(031.032)

In Section 7.2.1.1.2 of the FSARr you state that the
reactor protection system (RPS) is Class 1E. Howevers
based on our review of similar facilities (e.g.r Zimmer) r
we be lieve that this statement is incorrect since the
WNP"2 motor-generator sets of the RPS are probably not
Class 1E equipment. Accordinglyr correct the discrepancy
between Sections 7.2 '.1.1 and 7.2.1.1.2 of the FSAR
regarding the qualification of the RPS motor-generator
sets. ALternativelyi demonstrate that all components
of the RPS are CLass IE equipment.

Additionallyr describe how the design and implementation
of your RPS satisfies the requirements of Section 6.6
of IEEE Standard 379-1972m with special emphasis on
the Last paragraph of this section.

Response:

Section 7.2.1.1.2 has been deleted from the recently
revi sed Chapter 7.0. The RPS motor-generator sets are
now discussed in 7.2.1.1.
CLass 1E protective devices (over/under voltage and
frequency) have been included in the design to preclude
adverse influence to the protection system from the motor-
generator sets in the event a failure occurs.
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Q. 031.091
(F7.2-9)

In facilities similar to WNP-2r the wiring fr om the RPS
relay contacts 14A and 14Cr via cabinet penetration Yi
and 14E and 14Gr via cabinet penetration Zr appears on
terminal strip CC. (Refer to the GE drawing 807E-166TU.)
This wiring is powered from two separate Class 1E d-c
busses. Insufficient physical separation was provided
between these busses on terminal strip CCr the associated
cablesr and in p netrations Y and Zr which also serve the
plant process computer system. Our concern is that there
may be insufficient physical separation in the RPS
cabinets of the WNP 2 facility since it is our under-
standing that they are being manufactured by the same
vendor. Accordinglyr if this same problem exists in
the RPS cabinets of the WNP-2 facilityr we wiLL require
you to provide an acceptable design for the routing of
Class 1E circuits inside the RPS cabinets. ALternativelyr
demonstrate that our concern on this matter is not appli"
cable to the MNP-2 fac i lity.

Response:

The separation review performed on WNP-2 designs resulted
in the r cwork of the Reactor Protection System Cabinets.
This rework included redesign of cabinet penetrations and
contactor enclosures eliminating the problems described.
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Q. 031.092
(F7;2-,9)

In facilities similar to WNP-2r the cabinet Lighting circuit
which is not treated as .an associated circuits crosses
cabinet penetration 187 in RPS cabinet Ar and as a results
becomes associated with the containment isolation system
wiring going to penetration 187'. Our concern is that'he
physical separation provided in the RPS cabinets of the
WNP-2 faciLity may not satisfy either the req'uirements. of
IEEE Standard 279 1971 or the WNP 2 separation criteria.
Accordinglyr if this probLem of physical separation exists
in the RPS cabinets of the WNP 2 facilityr we wilL require
you to take the foLlowing corrective actions:
a. Provide a modified design for the routing of, non"Class

1E circuits in RPS cabinet A which satisfies the
separation criteria.

b. Review the design of all other Class 1E cabinets for
similar defects and indicate the cabinets which you
reviewed.

c. Advise us of your findings and plans for the modifica-
tions necessar y to satisfy the separation. criteria.

d. Identify and justify alL exceptions which you may take
to items (a) r (b) or (c) above.

e. Provide paneL Layout d'rawings and one Line diagrams
which show the routing and physicaL separation between
the reactor trip sensors and: (1) the hi.gh Level cut-
offs for the HPCS and RCIC; and (2) the post-accident
reactor vesseL LeveL indication system.

Response:

a 0 WNP-2 has recently completed a review of separation
criteria. versus actuaL instaLlations. The review
included the controL room cabinets and panels as
weLL as PGCC. See response to 031.100 for a descrip"
tion of the WNP-2 separation criteria. The RPS cabinets
were= reviewed and severaL modifications have been
made. Cabinet Lighting wiring has been separated from
safety-related wiring. Howevers it should be noted that
nei'the." the WNP-2'eparation criteria nor IEEE 279-1971
requir s that non-CLass 1E circuits be separated in any
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way from Class 1E circuits unLess the non-Class 1E is
supplied from a redundant division CLass 1E power source.

b. Same as (a) above.

Same as (a) above.

Same as (a) above.

e. There is no criteria requiring physical separ ation
between reactor trip sensors and .HPCS/RCZC high leveL
trips or reactor trip sensors and the reactor vesseL
Level indication systems unless two or more non-
compatible electrical divisions exist on a particular
device. As part of the separation reviews WNP"2 LocaL
instrument racks were evaluated and design changes
incorporated to eliminate separation problems. Howevers
two divisionaLly noncompatibI.e systems (which are not
electrically or functionally redundant) s RPS and HPCS
leveL tripsi remain on a single instrument. Contact-
to-contact separation has been employed with circuit
wiring Leaving the instrument housing via different
feed-throughs and conduits to separated terminal boxes.
The drawings showing these revisions are in the process
of being updated.
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Q. 031.093
(7.2.1)
(7.2.2)

Provide in Sections 7.2.1.1 and 7.2.2.1 of the FSARr the
design criteria and a description of the scram discharge
volume switches and their qualification testingr including
the following information: (1) the manufacturer; (2) the
type of float (i.e.i whether it is self-equalizing or
sealed); (3) the float material and the magnet material;
and (4) the qualification test conditions including the
water temperature; the pressure; the duration of the test
conditions; the number of test cycles; the period between
test cycles; the extremes of external temperatures pressures
and humidity; and the radiation sources strengths and dose.

Response:

The scram discharge volume switches are Quality Class 1E
magnetic switches which use non-self-equalizing floats.
They are manufactured by the Nagnetrol Company and ar'
identified as Nodel 5.0-751. The floats are made of 347
stainless steelr while the magnet materiaL is Alnico 5.

Test uni t s
each consi
hours at 9
and 100 F.
performed.
integrated
radiation.

were subjected to ten 64-hour exposure cyclesi
sting of 16 hours at 300 F dry heats and 48
5 to 100% relative humidity between ambient

Ten thousand cycles of on-off opergtion were
The units were, exposed to 4.4 x 10 RAD

dosage to simulate 40 years of background

Any other information concerning qualification testing
wiLL be available to your SQRT or environmental review
personneL when the qualification re-evaluation review
has been completed. See responses".to Questions 031.006
and 031.023.
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03'1.094

(7.2.2)
(7-3-2)
(031.033)

WNP-2

Your response to Item 031.033 is incomplete since it does not
indicate that the individual system Level indicators can
be actuated from the control room by the operator.
Accordinglyr revise Sections 7.2.2.1.2.1.5r 7.3.2.1.2.1.6.2i
and 7.3.2.2.2.1.5.1.2 and all other similar sections of
the FSARr to describe the provisions you have incorporated
into the design of the WNP-2 facility to satisfy PositionC.4'f Regulatory Guide 1.47'Bypassed and Inoperable
Status Indication for NucLear Power Plant Safety Systems"r
Yiay 1973. (Note that thi s position is not intended to
address the testing of annunciatorsr but is intended to
provide manual initiation of system Level indication of
inoperable and bypassed status.)

Response:

The MNP-2 FSAR Chapter,7.0 has been modif ied to include

to Regulatory Guide 1.47. ALL other discussions in
7.2r 7.3r 7.4r 7.5 and 7.6 have been deleted.

The generic discussion descr ibes the capability of each
system 'Level bypass indication to be manua'LLy actuated.
This provides system Level indication for those bypass
and inoperabi'Lity conditions which are not automaticaLly
indicated.
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Q. 031.095
(7.3.2)

Your discussion of how the instrumentation and controls
satisfy the requirements of Section 41 of IEEE Standard
279-1971 is inadequate. Indicate the pick-up and drop"
out voltage values of the bus vo'Ltage relay.

Response:

The manufacturers voltage characteristicsr and seismic
test criteria for WNP-2 relays is provided in the response
to Question 031.081.
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Q. 031. 096
(7.3.2)

Provide justification in Section 7.3.2.1 of the FSAR for
indicating a Loss of power to the motor starters by de"
energizing the indicating Lamps. In your responser
discuss how the reactor operator can distinguish between

' fai Led Lamp and a system bypass. Demonstrate how your
design of these indicating Lights satisfies the require-
ments of IEEE Standard 279-1971 with regard to providing
the reactor operator with timely and unambiguous infor"
mation.

Response:

The WNP-2 system Level bypass indication system includes
inputs from safety-related motor starter power monitor"
ing relays. The de-energization of these relays results
in annunciation of a safety system bypass condition.

The operator wiLL then scan the main controL board
section involved Looking for equipment with both indi-
cating Lanps extinguished. The use of these indicating
Lanps to identi fy valve power Loss i s only an aid to
the operator in identi fying the actual component causing
the system bypass after receiving annunciation.





Q. 031.097
RSP
(031.026)

Your response to Question 031.026 is unacceptable. It is
our position that isolation devices which are used to
provide electrical independence between Class 1E and non-

'Class 1E equipment must- (1) be designed'ualifiedr
and implemented in accordance with all of the require"
ments for Class 1E equipment; and (2) be an integral
part of the system which they are intended to protect.
Accordinglyr we require you to revise your response to
Question 031.026 and to provide all the information
requested in this previous request. (Note that this
natter has been resolved in similar facilities by
modifying the design.)

Response:

Question 031.063 also requested an update of the response
to 031.026. The updated response was submitted in
Amendment 3 in Yiarchr 1979m and responds to the concerns
of this question.
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031.098 .

RSP
(7. 6)-
(1 5.4.1)

It is our position that the use 'of the rod worth
(RWN) is unacceptable for safety-reLated functio

does not satisfy the reouirenents of IEEE Sta
1971. Accordingly~ we require you to dele ~ e thi
from Section 7.6 of the FSAR. (Note that you cl
for the Rt'Yi in -Sect i on 15.4 1.2.2.1 oi he FSAP,
that th'e RWN is a safety-related system.

ninimi zer
ns since
nda rd 279-
s system
aim credit
which l »plies

Re spon se. ~

The Rod Morth Yiinimizer (Rh'N) does not provide a safety
functions nor is it required for power generation. The
FSAR will be modified to move the RMI) description from
Section 7.6 to Section 7.7.

Sect~on 15.4.1.2.2.1 does describe the function of the RMN
and the Rod Sequence Cont rol System (RSCS) as the means
oi preventing an approach to criticality at Low power 'Levels
by blocking the withdrawaL of an out of sequence rod.

Credit is taken for these systems because the Rl"N and
RSCS aie redundant for this extremely unlikely

event.'oweversthe analysis provided in NEDO 23842 shows that
the failure to block rod withdrawal by the RMN and the
RSCS is backed-u'p by the scram which wi ll be ini ti ated
by the Neutron Nonitoring System (ei ~ her IRNor APRf1)
inputs to the Reactor Protection System. Both these
systems are safety-reLated. 'T~ ~~'>4 ~~~ ~
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Q. 031.099
(3. 4)
(7.3.1)
(031.030)

The response to Item 031.030(c) is incomplete since you
do not discuss the consequences to electrical equipment
in the event of internal flooding. Section 7.3.1.2.8.1
of the FSAR= is similarly incomplete. Accordinglyr
provide a revised response to Item 031.030(c) which
ciscusses the protection of Class 1E equipment fr om
internal flooding (e.g.i a failure of either the main
condenser cooling Line or of the fire protection system).

Response:

The protection of Class 1E equipment from internaL flood-
ing is discussed in FSAR Sections 3.4.1.4.1.2 and 3.4.1.5.2r
which were submitted in Amendment 5. The ECCS equipment
in the reactor building basementr where the building sumps
are Locatedr are protected from internaL flooding due to
post-LOCAL ECCS passive failures by a Class 1E Leak deflection
system is discussed in the response to FSAR Question 212.003.
The passive failure is isolated before it has any additionaleffect on ECCS operation.

The potentia l flooding and environmental effects from.
postulated through-waLL leakage cracks in moderate
energy fLuid piping systemsr and postulated rupture of
high energy fluid pipings are currently being re-evaluated
as stated in FSAR Section 3.6.
The effects of the internal flooding on electrical equipment
are being taken into account in the re-evaluation. The
results of this ana lysis will be furnished by amendment to
FSAR Sect ion 3.6. At that time a change to Question 031.030(c)
and.this question wiLL, be provided.





a. 031.100
(7.3.2)

WNP-2

Page 1 of 25

In Table 7.1-2 of the FSARr you indicate that many of your
instrumentation and controL systems are identica l to those
of LaSaLLe and Zimmer. During the course of our review of
these facilitiesi which are similar to the WNP-2 facilityr
we encountered a number of errors in the implementation of
the basic GE design. Our concern is that these same errorsi
or similar errorsr could occur in implementing the electrical
design of the WNP-2 "facility. In particularr we find that
your analyses in 7.3.2.1.2.3.1 and 7.3.2.2.3.1.1 of the
FSARr to determine compliance with the requirements of IEEE
Std. 279 1971're too generaL in content. We provide
guidance for the information we need in Section 7.2 of the
Standard Review PLani especially in Appendix 7.2.A. Specific
examples of areas where we require additional information
are presented in Items 031.081'31.084'31.091'nd 031.092
of this enclosure. Accordinglyi provide more specific
anaLyses of how you have implementedi in detailr the basic
GE eLectrical design in the WNP-2 faciLity. References to
other sections of the FSAR are acceptable in Lieu of repeating
this information in 7.3.2.1.2.3.1.

Response:

The GE separation criteria has been integrated into the WNP-2
separation criteria. A copy of the criteria is attached.
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Cable Separation Criteria
Objective

The installation of electrical cables shaLL be in accordance
with the following design criteria. The purposes of these
criteria are as follows:

a 0 To preserve the independence of redundant safety
related electricaL systems.

b. To minimize the influence of a non-safety related
cable on safety related cables.

C ~ To minimize the influence of various types of
cables (instrumentationi powers etc.) on each
other.

d. To give design and installation guidance to assure
that separation and identification requirements
are met.

Definitions and General Requirements " Balance of Plant and
Nuclear Steam Supply Safety Related Systems

Def ini t ions

Power Cable

Power cables are defined as those cables that provide elec-
trical energy for equipment motive power and heating requiring
14.4 kvr 6.9 kvr 4.16 kvr 480 voltsr 240 volta'20/208

volta'-cr

250 and 125 volts d-c. (See Page 031.100-24 for further
informat ion.)

Power cables of different- voltage ratings must be routed in
different cable trays except as follows: (a) Common tray is
permitted for 480 volta'20/208 volt acr 125 volt and 250 volt„
dc of compatible divisions; (b) Common tray is permitted for
4160 and 6900 volt. power cables of compatible divisions.
480'160 and 6900 volt power cables are not to be installed
in cable trays in the spreading area beneath the control
room. If a run through this area is unavoidabler the power
cable shaLL be installed in conduit.

Power cables shaLL be instaLLed in raceways separate from
controL cables and Low-Level signal cables and where verti-
cally stackedi the power cables shaLL be placed in the tray
with the highest position in the tr'ay tier. Stacking of
multiple power trays shaLL be such that the voltage Levels
decrease sequential ly from the top to the bottom tray in
the stack.
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Control Cable

Control cables are those cables using voltages 120 volts ac
(or below) or 125 volts dc (or below) r with normal current
not in excess of 30 amperesi whose circuits are designed to
supply control power for the plant systems. Included in the
category of controL cables are those cables used for inter-
mittent operation to change the operating status of a

utilization device of the plant system. Control cables
include all cables which have any of the following functions:
(See page 031.100-24 for further information.)

a. 125 volts dc or 120 volts ac feeds to switch"
geari panel and Local panel control buses.
Mire types are to be power cables type G2.

b. 125 volt dc or 120 volts ac feeds to solenoids.

c. 125 volts dc or 120 volts ac controL and
interLock circuits-

d. Annunicator circuits.
Instrument Cable (Low-Level signals)

Instrumentation cables are those cables used to carry Low-
Level anaLog or digital signals. Low-Level signal cables
require a specific degree of separation or segregation to
perserve the accuracy of the transmitted signal. Low-Level
signal cables are run in raceways separate from al L power
and controL cablesr except within the Control Room Power
Generation and Control Complex (PGCC) and as noted below.
Instrument (signal) trays shaLL be of the enclosed (solid
bottom and covers) type.

Analog and digital signal input cables shall be routed as
foLLows:

Digital computer signals in the
run in Divisional control trays
being serviced. Non-CLass 1E d
shall be run in instrumentation
they are routed through the rea

reactor building shaLL be
as applicable by the device

igita l signals in other areas
tr'ays of Division Br unless

ctor buiLding.

Analog computer signals in the reactor building shaLL be run
in Divisional instrumentation trays as applicable by the
device being served. Non-CLass 1E analog signals in otner
areas shaLL be run in instrumentation trays of Division Ai
unless they are routed through the reactor building.
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Safety Related Electrical and Instrumentation Systems and
Equipment

Those electrical and instrumentation systems and equipment
which are relied upon"to prevent or mitigate the consequences
of accidents and malfunctions originating within the reactor
cooLant pressure boundary. Safety related systems and equip-
ment are Limited in this document to the Reactor Protection
System and the Engineered Safeguards Systems.

Reator Protection System (RPS)

The Reactor Protection System is the overaLL complex of
instrument channelsi trip system and trip actuatorsi and
wiring which generates a reactor trip (scram) signal to
initiate a reactor trip when a monitored parameter (or
group of parameters) exceeds a setpoint value indicating
the approach of an unsafe condition. The complete RPS is
a Class 1E safety related system.

The Reactor Protection System Power Systems consisting of
MG setsr distribution panelsr etc.r is a separatei non-
safety related system which supplies power to the RPS
itself.
Engineered Safeguards Systems (ESS)

This includes that combination of subsystems which take
automatic action to provide the cooling necessary to Limit
or prevent the effects of fuel cladding meltingi maintain
the integrity of the containmentr and insure that the
exposure of the public to radiation will be below the limits
of 10CFR100 in the event of a design basis reactor accident.

Nuclear Steam Supply Shutoff System

The instrument channeLs (except those common to RPS)i power
suppliesr trip systemsi manual controlsr and interconnecting
wiring involved. in generating a NSSS system function.
Instrument channels for the isolation functions which are
shared with the Reactor Protection System are considered a

part of the RPS as far as separat'ion is concerned.

Instrument Channel

An arrangement of sensory and intermediate components as
required to generate a single trip signal re lated to a

particular plant parameter and introduce this trip signal
into a trip system. The channel Loses its identity upon
combination of its trip signal with others.
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Trip System

An interconnected arrangement of components making use of
instrument channel outputs in the generation of a trip
function when appropriate Logic is satisfied.

Trip Actuator

The mechanism which carries out the final action of the
protection system.

Redundant System

A system or sub-system whose function can be provided by
another system or sub-system.

Standby Power Sources

Emergency "on-site" power sources designed for use when
offsite power is not available. These include engine-driven
generators and station batteries.

Single Failure

A single f
of capabi L

functions.
rence are
Systems pr
designed a
failure of
capability

ailure is an occurrence which results in the Loss
ity of a component to perform its intended safety

Nultiple failures resulting from a single occur-
considered to be part of the single fai Lure.
oviding safety functions are considered to be
gainst an assumed single failures if a single

any component does not result in a Loss of
of the systems to perform their safety function.

Active Failure: An active component failure is
defined as the maLfunction or Loss of function
of a component of electricaL or fluid systems.
The failure of an active component of a fluid
system is considered to be a Loss of component
function as a resuLt of mechanicalr hydraulics
phnematicr or electrical malfunctionr but not
the Loss of component structuraL integrity.
Passive Failure: A passive component failure
in the sense utilized in Section 3.6.1.21a
refers to the failure of:

1) passive electrical equipment such as shorts
in cablesr

2) pump or valve seals for Long term cooling
r equi r ement s.
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A device in a circuit which Limits the effects of events in
one section of a circuit from causing unacceptable consequences
in other sections of the circuits or other circuits. Some
examples of isolatio'n devices are relaysr buffer amplifiersr
isolation transformersm fusesr circuit breakers and fire
stopsi

Raceway

Any channeL that is designed and used expressly for supporting
wirei cables or bus bars. Raceways consist primarily ofr
but are not restricted tor cable traysr wireways and conduits.

Potential Hazardous Area

This is any area in the vicinity of potential missi le and
external fire riski pipe whips and jet impingement.

General Area

This is an area from which potentiaL hazards of missilesi
external fires and pipe whip are excluded.

General Requirements

Segregation of Cables

Outside of the Nain Control Room separate cable trays shaLL
be installed for the five types of cablesr i.e.r high voltage
powers powers controls Low-Level signal and RPSi with not
more than one of these types of cable permitted in any tray.

Separation DetaiLs for Raceways

The degree of isolation and/or separation between raceways
varies with the potential hazards within a particular area
of the station. These areas are classified as foLLows:

a. General Areas

b. Nechanical Damage (Nissile) Area

c. Fire Hazard Area

d. Cable Spreading Room

e. ControL Room
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Ninimum separation distances are for open ventilated trays
providing the following is observed:

a 0

b.

Cable splices in raceways are to be prohibited.

Cables and raceways are to be flame retardant.

c Design basis is that cable trays will not be
f i lied such that cables extend above tray side
rails (thi s approx imates a 50% tray fiLL on a

random basis).

Hazards to be Limited to failures or faults
internal to electr ic cables.

General Areas

a ~ The minimum separation distance between open cable
trays of redundant divisions or between an open
tray of one division and a conduit of a redundant
division routed above the tray shaLL be three feet
free air space (horizontally) and five feet free
air space (vertically). Howevers if no automatic
area fire detection and extinguishing system
existsr and the lower tray is the highest tray in
a tier of more than threes the minimum verticaL
free air space for separation shaLL be eight feet.
The minimum separation distance between an open
cable tray of one division and a conduit of a
redundant division where the conduit is routed
below the open tray shaLL be one inch. Where
equipment'-arrangement prec ludes maintaining the
minimum separation distancer covers or barriers
are to be provided between trays of'redundant
divisionsr as shown on pages 031.100-15 thru
031.100-18. Circuits of redundant divisions can
also be run in solid enclosed racewaysr such as
totally enclosed trays or rigid steel conduitr
where the minimum es'tablished distance for open
trays is not maintained.

b. In cases of crossover of one
another of a redundant divisi
vertical separation criteria
above is not maintainedr barr
solid steel covers on bottom
bottom in top trays shaLL be
covers shalL extend to each s
edges by a minimum distance e

the width of the widest tray
I

open tray over
on where the minimum
established in a.
iers consisting of
trays and solid
provided. These
ide of both tray
qual to three times
involved in either
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division. The Length of the protective covers
is taken along the tray centerline. At cross-
oversr a minimum vertical separation of one inch
is to be provided between the top of the bottom
tray and the bottom of the top tray.

c ~ In cases of crossovers of
open trays of a redundant
separation distance shalL
enclosed raceway is below
wiser vertical separation
shaLL be naintained.

enclosed raceways and
divisioni the minimum ~

be one inch when the
the open tray. Other-
established in a. above

d. Fire stops shaLL be used where any racewa
trates the slab into the controL roomr wh
raceway penetrates designated fire areasr
any raceway penetrates areas where an amb
pressure difference exists. In additioni
stops shall be provided where any open ve
raceway penetrates floor or ceiLing slabs
the penetration and the trays themselves
be sealed with fire resistant material.

y pene-
ere any

or where
ient
fire

rtical
Both

shaLL

Nechani cal Damage (Ni ssi Le) Area

a 4 An ananalysis shaLL be performed to assure that
routingr arrangement and/or protective barriers
are such that no credible locally generated missile
pipe whi'p or jet impingement can damage a suf f i-
cient amount of safety related cabling or equip-
ment to cause Loss of safe shutdown/accident
mitigation capability when taken with a single
active or passive fai Lure.

b. CLass I Electrical Systems Cables shaLL not be
routed through other than Class I structures to
protect against earthquake damage and exposure
to tornado or flooding conditions unless ana lysis
is performed to demonstrate that Loss of such
cables does not negate a safety funct'ion.

Installation of non-Seismic Category I equipment
in areas containing Seismic Category I equipment
shouLd be avoided where practicablei or adequate
barriers shall be provided to protect Category I
equipmenti or analysis shalL be performed to
demonstrate that failure of the non-Category I
equipment wilL not Lead to degradation of a plant

„.safety function.
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a 0 Routing of cables and conduits for safety related
redundant systems through an area where there is
potential for accumulation of Large quantities of
oil or other combustible material shaLL be pro-
hibited.

b. Fire=stops shaLL be provided for all tray and
conduit (at the first available junction) pene"
trations passing through fire rated barriers at
fire hazard area boundaries (both sides);

Cable Spreading Room

a. The cable spreading room is the area under the
control room where cables Leaving the panels
are dispersed into their various raceways for
routing to alL parts of the plant.

b. The minimum separation distance between open
trays of redundant divisions is to be one foot
between trays separated horizontally and three
feet between trays separated verticia lly assuming
a fire detection and extinguishing system is
present. If these distances cannot be maintainedi
fire barriers shall be instaLled.

co The ninimum separation clearance between conduits
and open trays of redundant divisions is 6 inches
free air space when the conduit is below or to the
side of the open tray and 3 feet free air space
when the conduit is located above the open trays.

Control Room

In generali no single controL panel should include
wiring essential to more than one safety related
redundant function. If cabling of redundant functions
must be terminated in the same panel .or if cables of
redundant divisions run through the same panels a

minimum separation of 6 inches shaLL be maintained
between cables and components to prevent common
damagei unLess separated by a barrier or an isolation
device. A sheet metal enclosure and/or conduit around
the intruding division wiring or component is an adequate

'barrier. The enclosure(s) shall include the cablesi
terminal blocks and the actual device (e.g.r switchr
light) if required.
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b. For PGCC see G. E. NEDO 10466.

In the area behind the PGCC termination cabinets
and near the Control Room waLLsi cables will be
routed in grounded f lexibLe conduit and the area
provided with a silicone foam fill or halon fire
suppression systems or an alternate method of
providing electricaL separation/fire protection
shall be furnished.

Identification of Panelsi Racks'unction and Pull Boxesi
Cable~ Cable Trays and Conduit

General

Equipment associated with the RPSi NSSS and ESS
shaLL be identified so that two facts are physically
apparent to the operating and maintenance personnel:
f irsti that the equipment is part of nuclear
safeguards system; and seconds the grouping (or
division) of enforced segregation with which the
equipment i s assoc iated.

b. Panels and Racks

Panels and racks associated with the nuclear
safeguards system shaLL be labelled with marker
plates'hich are conspiciously different in color
or color of engraving-fiLL from those for other
similar panels. The marker plates shaLL include
identification of the division of the equipment
inc Luded.

C ~ Junction or PuLL Boxes

Junction and/or pull boxes enclosing wiring for
the Nuclear Safeguards System shall have identi-

ficationn

similar to and compatible with the panels
and racks consi.dered in b. above.

d. Cable

Safety related cables (Divisions 1 thru 7) shalL
be uniquely. identified by number and color code.
Each cable Listed in the cable schedule shall be
aqsigned a number for identif,ication purposes.
The number shall appear on the electrical instal"
Lation drawing and on the wiring diagrams on
which the terminations of the cable are shown.
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Cable identification tags shaLL be made of a
'permanent materiaL and permanently attached to
aLL* cables. Tags shall indicate the individual
cable numbers and the particular separation divi-
sion to which the cable is assigned according to
the marking characteristics shown in f ~ below.

Cables shaLL be tagged at fifteen foot intervals
and at their terminations. This identification
requirement does not apply to individua l con-
ductors or to cables which run in conduit only.

Identification of Cable Tray and Conduit

Each cable tray section sha LL be assigned an
identification node number which is made of a
plastic materiaL and applied to the sides of
the tray. Noreoverr those sections that are
assigned a separation code corresponding to the
codes assigned to each safety system cable
grouping shalL have their respective color
numbers marked on their sides in coLor.

Conduits shall be tagged in a manner similar to
that used for cable identification.
ALL trays and conduits shaLL be identified at
entrance and exit points of each room they pass
through. Conduits shaLL be identified at the
beginning and at the ends at all boxesr and at
a lL discontinuities.
Tray/conduit marking characteristic code is
shown in f. beLow.
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Division

Pr Ci I

Pr Cr I

Pr Ci I

RPS-A1
NSSSS-A1
NMS-A

Div. 1

Div. 2

Div. 3

R Ch. A1

Tray/Conduit
Application Characters

Inscription
Characters

BLack

Black

Black

Red

Background

Yellow

Orange

Red

Lt. BLue

RPS-A2
NSSSS-A2
NMS-C

R Ch. A2 Red Green

RPS-B1
NSSS-Bj
NMS-B

R Ch. 82 Red Dk. Blue

RPS-B2
NSSSS-B2
NMS-D

R Ch. B2 Red Brown

Pr Cz I

Pr Ci I

Div A

Div. B

Black

Black

Silver or
S i Lve r/Ye l low
Stripe

Gold or
Gold/Orange
Stripe

P " Power
C — Control
I - Instrumentation

Non-Class 1E ci
sources which a
identified by t
black/gold mark
or 2 respective
and'identified
cable schedule.

rcuits receiving power from Class 1E power
re not shed by an accident signaL shall be
he addition of checkered black/silver or
ers indicating the Class 1E division (Division 1

Ly) from which the circuit receives its power
as A'1 or B'2 (respectively) in the computerized
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Specific Requirements for Separation of CabLes for
Nuclear Safeguards Systems

Reactor Protection System,(RPSi NSSSS and NNS)

Reactor Protection System (RPSi NSSS and NSSSi and NNS
faiL-safe wiring:

Fail-safe wiring outside of the main protection
system cabinets shaLL be run in rigid or flex-
ible conduits and/or totally enclosed trays used
for no other wiring and shall be conspiciously
identified at all junction or pull boxes. ERNE
LPRH inputi and RPS Scram Group output cables
may be combined in the same wireway provided that
the four divisiona l separation is maintained.

b. Wires from both RPS trip system trip actuators
to a single group of scram solenoids may be run
in a single conduit; howevers a single conduit
shall not contain 'wires to more than one group
of scram solenoids. ~ Wiring for two solenoids
on the same controL rod may be run in the same

conduit'e

Cables through the primary containment pene-
trations shall be so grouped that failure of
aLL cabling in a single penetration cannot
prevent a scram. (This applies specifically
to the neutron monitoring cables and the main
steam isolation valves position switches.)

d. Power supplies to systems which de-energize to
operate (so caLLed "fail-safe" power supplies)
require onLy that separation which is deemed
prudent to give reliability (continuity of
operation). Ther eforei the protection system
f lywheel motor generator (NG) sets and Load
circuit breakers are not required to comply with
the separation requirements of this Specification
for safety reasons even though the Load circuits
go to separate panels.

e. Wiring for the four RPS scram group outputs and
the NSN LPRN inputs must be routed as four
separate divisions.
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Non-Class 1E Circuits
Non-Class 1E circuits which rece
power sources shaLL be uniquely
the same separation requirements
For examples a Division A non-Cl
source origin is a Division I cr
from a Division 8 non-CLass 1E c
origin is a Division II critical

ive,power from Class 1E
ident i f ied and comply wi th
placed on Class 1E circuits.

ass 1E circuit whose power
itical bus must be separated
ircuit whose power source
bus.

ALL other non-CLass 1E circuits require no separation.

See Table IV for a description of acceptable non-CLass 1E
circuit routing.
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TABLE I
I'SSI

GNYiENT 0 F S YSTEI'1S TO DIVISION OF S EP ARATION

Division 1

RHR A

LPCS

Division 2

RHR B

RHR C

Division

HPCS

HPCS D i ese l-
Generator

Outboard Isolation
Valves

Standby Emergency
Pcwer 1

Inboard Isolation
Valves

Standby Emergency
Power 2

125 VDC
Battery 3

Standby Service
Water C

RCIC

Automat ic Depressuri za-
tion Div. 1 Controls
Standby Gas Treatment
(Loop 1')

250 volt dc Ba tery
125 volt dc Battery 1

24 volt dc Battery 1

Standby Service Water
Pump A

YiSIV-LCS (Inboard)
Leak Det. System 1

CAC

Cont. Inst. Air 1

SLCS 1

Nn. Cont. Rm. HVAC

Reactor Shutdown 1

RPT 1 Output

Automatic Depressuriza-
tion Div. 2 Controls
Standby Gas Treatment
(Loop 2)

125 volt dc Battery 2

24 volt dc Battery 2

Standby Service Water
Pump B

NSIV-LCS (Outboard)
Leak Det. System 2

CAC 2

Cont. Inst. Air 2

SLCS 2

Nn. Cont. Rm. HVAC 2

Reactor Shutdown 2

RPT 2 Output

Safety Related
Display Instr. 3

Safety Related
Display Instr. 1

Suppression Pool
Temo. Nonit. 1

Safety Related
Di splay Instr. 2

Suppression Pool
Temp. Nonit. 2

0
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TABLE III

ASS IGNNENT OF RPSr NSSSS AND iVNS TO DIVISIONS OF SEPARATION
(FAIL-SAFE WIRING)

Division 4

(PGCC Div. 1)

RPS A1

NSSSS A1

Nf'1S A

Division 5

(PGCC D i v. 2)

RPS A2

NSSSS A2

NNS C

Division 6

(PGCC Div. 1)

RPS B1

NSSSS 81

NNS B

Division 7

(PGCC Div. 2)

RPS B2

NSSSS 82

NNS D
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Q. 031.101
(7.3. 2)

In Section 7.3.2.2.2.3.1.4 of the FSARr you state that:"All components used in the isolation system have demon-
strated reliable operation in ... industrial applications".
Vague or general statements Like this are unacceptable
without the supporting basis. Accordinglyi identify in
Section 7.:..2 of the FSARr the equipment whi ch has been
environmentally qualified by previous operating experience
andr for each itemr provide the basis for the extrapolation
in accordance with the requirements of IEEE Standard
323-1971.

Response:

With the Chapter 7.0 rewritei FSAR Section 7.3.2.2.2.3.1.4
has been removed and reference made to Sections 3.10

and'.11.Howevers in selecting such componentsr priority
.is given to selecing those which have in the past denon-
strated reliable operation in nuclear applications. If
such components do not existr onLy those which have
demonstrated reliable " industrial applications" are used.
Furthermorer regardless of whether or not the component
selected has a nuclear or indust rial historyr the above
section states thatr "...qualification tests or anaLyses
wiLL be conducted (on all components) to qualify the items
for this application. See 3.10 and 3.11."

Records of such qualification tests are available at GEr
San Jose for NRC staff audit.
In additions WPPSS has an environmental qualification
review program underway. The results of that program
wilL be factored into revised 3.10 and 3.11 which wiLL
respond to concerns such as those expressed in this
questi.on.



C. 031 . 1 02
(7.3.2)

'escribe in Section 7.3.2.1 o the FSARr your
methods to provide for emergency operation of
switches and valves which are Locked. (Refer
discussion on Locked safety equipment in Sect
7.3.2.1.2.3.1.14(d) of the FSAR.)

proposed
emergency
to your

ion

Response:

7.
subject in paragraph 7 3.2.1.2.14r which states:

"Access to means of bypassino any safety action
or function for the ESF systems is under the
administrative control of the contr oL room
operator. The. operator is allerted to bypasses
as described in Section 7.1.2.4r Regulatory
Guide 1.47.

Control switches which al.low safety system by-
passes are keylocked. All keylock switches in
the control room are designed such that their key
can only be removed when the switch is in the
"accident" or "safe" position. 'ALL keys will
normaLLy be removed from their respective switch-
es during operation and maintained under the
controL of the shift supervisor. Further'he
key Locker will .be audited once per day by the
shift supervisor. Should a key be required to
change a valve positions it will be obtained
from the shift supervisor via approved key control
procedur es."
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Q. 031 .103
(7.3)
(7. 6)
( F7.6 "5)

Your description of the area temperature monitoring
syst m in Sections 7.3 and 7,6 of the FSARr is insuf-
fici nt. Accordinglyr provide the following additional
informat ion:

a ~ Identi fy the interfaces between the CLass 1E and
non-Class 1E parts of thi s system.

b. Describe how redundant components are electrically
isolated and physically separated.

c ~ Describe how the electrical isolation devices were
qualified and indicate the range of this qualifi-
cation in terms of voltages and currents.

d. Provide the schematics for the Class 1E portions
of this systems including the isolation devices.

e. Provide the bases and methods whi ch were used to
select the samples which were tested in accordance
with the criteria identified in Item (c) above.

Response:

a. Interfaces of the area temperature monitoring system
are shown on Elementary Diagram 807E154TC Revision 9r
Leak Detection Systemr which were provided to you
per Chapter 1.7 of the FSAR. The Local temperature
elements and control room temperature trip switches
are Class 1E. The output of each temperature trip
switch interfaces to a common non-1E meter module
and meter and to the non-1E annunciator and computer
circuitry. There is one set (meter module and meter)
per control room panels consequently one set per
division of instrumentation. The separation interface
with the annunciators and computer are protected by
relays (contact-to-contact) or temperature switches
(contact"to-contact).

b. Power sourcesr sensorsi and wiring for essential
circuits are physically separated and electrically
isolatedi as described in FSAR Section 8..3..1.4.
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Even though separation of Class 1E and non-CLass 1E
circuits was not a design requirement for WNP-2r
electrical isolation of power sources between essential
and non-essential equipment is provided by relays
(coiL to contact). Refer to elementary diagram
807E154TCr Revision 9.

Redundant control room components are physicaLLy
separated'here possibles by placing them in
separate control room Logic cabinets. Where it is
not possible to place redundant control room conpon-
ents in separate cabinetsr separation is achieved
by surrounding redundant wiring and equipment in
metal encasements or providing 6" physical separa-
tion as far as practicable.
Sensor devices are separated physically such that
no single fai lure (opens closurer or short) can
prevent the safety action. By the use of conduit
and separated cable traysi the same criterion is
met from the sensors to the logic cabinets in the
control room. The logic cabinets are so arranged
that redundant equipment and wiring are not present
in the same bay of a cabinet (a bay is defined by
adequate fire barriers). Redundant equipment and
wiring may be present in control room bench

boards'hereseparation is achieved by surrounding redun-
dant wire and equipment in metal encasementsc or by6" physical separation as far as practicable. From
the Logic cabinets to the isolation valvesr separated
cable trays or conduit are employed to complete
adherence to the single-failure criterion.
No electrical isolation probLem exists between the
redundant components of the temperature monitoring
system because of physical and electricaL separation
of the redundant channels.

The trip relays providing electrical isolation between
essentiaL and nonessential equipment were not originally
required to be qualified as Class 1E isolation devices
on the WNP-2 design.

Howevers the relays used in the WNP-2 design are
qualified as CLass 1E. The qualification was completed
to IEEE 323-1971 and IEEE 344-1971 using GE Qualifi-
cations Specifications. The contact-to-contact rating
of the Agastat GPI is as follows: 1000 MEGOHMS 9
500-Vdc insulation resistance and 1200 VRMS 8 60 hertz
dielectric.
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The r at ing for the GE type HNA relay was ~ ested to
ANSI 37.9 and has a contact-to-contact dielectric
strength of 1500 VRNS 9,60 hertz.

The rating for the relay used in the temperature point
modules is hermeticaLLy sealed with a dielectric
strength of 500 VRNS between open contacts; 500 VRNS
between coiL and case; and 1000 VRNS between all other
combinations.

The interface between the Class 1E temperature trip
switch and the non-1E meter module takes place within
the Class 1E temperature switch. An individual momen-
tary toggle switch is contained in each temperature
trip switch. Nanual initiation of the toggle switch
is required before any temperature trip switch elec-
tronics could interface with a signal going to the
meter module. This manual toggle switch would be
initiated during testings calibrationr or surveillance
monitoringi and then only one switch at a time would
be interfaced to the meter module. No specific quali-
fication test has been conducted to classify this
device as an isolation elements and it is not felt
necessary due to the nature of the application.
Switch vendor information identifies this switch as
having a 1000-volt (RNS) dielectric strengths which
is weLL above any credible power source avaiLable to
this system.

d. Refer to the response to part "a" of this question
and see attached Figures 1 and 2.

e. The bases and methods used to select the samples
which were tested as noted in "c" above are
specified in 225A6634i Qualification Specification
for Essential Componentsr which can be made avail-
able if desired.
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a. 031.104
(7. 5)
(031.034)

The description of the control room in Section 7.5 of
the FSAR is incomplete as are the figures in this
section. (Refer to. Item 031.034..) Accordinglyr provide
'a layout drawing of the control room showing in sufficientdetails the following information:
a ~ The Location and identification of each cabinet and

panel.

b. The Loc'ation and routing of each conduit and cable
tray and pan.

The Location and field of each emergency Light.
d. The Location and .identification of each indicator

and relay contact which satisfies the requirements
of Sections 4.19 and 4.20 of IEEE Standard 279-1971.

Response:

a ~ The foLlowing WNP-2 drawings provide main control
room panel and cabinet Location and master parts
List (MPL) identification numbers:'775 and
127D1625TC.

Panel NPL idents may be associated to a particular
system identification through drawing 238XL93AD.

b. Location and routing of conduits within the main
controL room are shown on the following WNP-2
drawings: E751r E765i and E766.

, Location of PGCC floor ducts within the main control
room is shown on WNP-2 drawing 127D1625TC (see
Item a.) .

c. The L ocat i on and f i e ld of the WflP-2 main cont rol
room emergency Lighting are shown on drawing E733.

d. ALL indications necessary for the pl
assess status of protective actions
protective functions are Located in
groupingsr along with manuaL system
front row main bench boards. These
boards are identified on WNP"2 drawi
P601i P602r P603r P800i P820r and P8

ant operator to
and status of
system Level
cont rolsr on
front row
ngs E775 as
40.
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Relays or analog outputs used to actuate indications
of protective actions and status of protective
functions ar e Located within control room back row
cabinets. These cabinets were identified by part
a. above.

Copies of: the above referenced drawings have been submitted
to you under separate 'cover. The drawings are for infor-
mation only as they are under continuous review and update.
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Q. 031 .105
(7.4.1.4)

Your description of the procedure for reactor shutdown
from outside the controL room is inadequate. Accordinglyr
provide the foLLowing additionaL information'.

a 0 Provide plant Layout sketches which show where
the switches are Located.

Describe the method which wiLL be used to seal
the transfer switches.

c ~ Describe the consequences of an inadver tent
actuation of one or more of the switches.

d. Identify and justify each transfer switch which
is not wired to the bypass and inoperable status
indi cat i on system.

e. Describe the methods and indications, available
outside of the control room by which the opera-
tor can: (1) verify relief valve operation;
(2) determine the reactor pressurei the coolant
Level and the coolant temperature; (3) determine
the suppression pooL Level and the temperature
of the water in the pool; (4) determine the con-
tainment pressure; and (5) determine the service
water flow rate and the change in the cooLant
temperature through the RHR heat exchangers.

Response:

a ~ Please see revised 7.4.1.4.*
Radwaste and Control Building Control Room
and Remote Shutdown Room-
Ar rangement Sheet - 1

BRR Drawing No. E775

2. BOP Remote Shutdown Board
BLR Drawing No. N618r Sheets RS1 and RS2

3. Remote Shutdown Vertical Board and Legends
GE Drawing No. 828E466TC and 163C1327TCr
Sheets 1 and 2

*Seven (7) copies of the draft figures are submitted
separately.
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b. The transfer switches wiLL not be "sealed" as such.
Howevers the Remote Shutdown Room wiLL be Locked
and access administratively controLLed. In additions
movement of the transfer from the normal to the"transfer" position wiLL result in an annunciator
actuation in the Main Control Room as described in
paragraph d beLow.

c. Inadvertent actuation of one or more transfer switcheswill result in Loss of manuaL and automatic controls
of associated equipmentr from the Main Control Room.
Howeverr as described in paragraphs b above and d
below'ccess to the'transfer switches is adminis-
tratively controlled and actuation of any transfer
switch wiLL result in annunciation in the Main
ControL Room.

d. Actuation of any Remote Shutdown Transfer Switc'h
which controls safety-related equipment wiLL result
in actuation of the associated system Level bypass
and inoperabi L i ty indi cation.

e. Methods and/or indications avai Lable to a remote
shutdown operator are described in 7.4,1.4.

1. Verification of relief valve operation by
observat ion of the reactor pressure
indicator;

2.

3.

Determination of reactor pressure as noted
in 1 above; determination of coolant Level
by the LeveL indicators; and determination
of coolant temperature by reference to
saturated steam table curves:.

Determination of suppression pool Level
and water temperature by associated level
and,temperature indicators;

4. Determinat ion of containment presure by
associated pressure indicators;

5. 'eterminati
service wat
indicators.
meters can
bility of t

on of the RHR heat exchanger
er flow rate by associated flow

Reactor pressure vesse L para-
be used to determine the opera-
he RHR Heat Exchanger.
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Q. 031.106
(7.6.1)

Conf irm in 7.6.1.13 of the FSAR that the primary contain-
ment atmosphere monitoring systems including its associ-
ated sensorsr will be seismically and environmentally
qualified. Identify and justify aLL exceptions. Describe
your methods to seismically qualify the dryweLL hydrogen
and oxygen monitoring system. Indicate the required
response spectra for which the system is qualified andidentify the Limiting component.

Response:

The response to this question wilL be provided upon
completion of the seismic and environmental re-evaluation.
See response to Question 031.006.

Due to a complete rewrite of Chapter 7.0 in Amendment
10'heinformation in 7.6.1.13 has been moved to 7.5.1.5.
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Q. 031.107
(7. 6. 2)

In Section 7.6.2.13.3.5.19 of the
the post-LOCA containment monitors
operation. This appears to be a c

boiling water reactor (BWR) design
gen and oxygen subsystems were act
signal. Discuss this new feature

FSARr you indi cate that
are in continuous

hange from previous
s in which the hydro-
ivated by an accident
of your design.

Response:

WPPSS recogniz
are only requi
Howeve rr WPPSS
during normal,
after a LOCA.
analyzers has

es that the hydrogen and oxygen analyzers
red to perform their function after a LOCA.

has chosen to have this system on line
plant operat ion thereby assuring avai labi lity

The discussion of hydrogen and oxygen
been moved from 7.6 to 7.5.Y
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Q. 031.108
(3.11)
(4.4.3)
(5.4.1)

Figures 5.4-2r 7.7-7r and 7.7-8 and Sections 3.11r
4 4 3 3w 5 4.1r 7 6 1 8r and 7 6 ~ 2 ~ 8 of the FSAR contain
many discrepancies and arei thereforer unacceptable.
Provide a consistent set of drawings and other infor"
mation which represents the design of the reactor re-
circulation system for the WNP-2 facility. In your
response to this item:

Provide setpoint information (i.e.i the range of the
instrumentr its accuracy and its setpoint) for the
foLLowing items: (1) the Low total feedwater per-
missive (H13-P634); (2) the steam Line recirculation
pump differentia l temperature (K634); (3) C001A rated
speed permissive for CB3A Trip 2; (4) a pump speed
greater than 15 percent but Less than 40 percent;
(5) C001A Less than rated voltage permissive for
c losing CB2A; (6) the generator protective trip
voltage; and (7) the reactor power permissive for
Low speed start.

b. Identify which control option of note 7 in Figure
7.7-8 of the FSAR is applicable to the WNP-2 facility.

c ~ Identify the inputs which are received from Reference
Document No. 4 of Figure 7.7-7a of the FSAR (i.e.r
C12-1050) . Provide this reference and clarify the
function of these trips and the ATWS trips shown on
Sheet f of Figure

7.7-7.'.

e.

Clarify the discrepancy between the ATWS trips shown
in Figure 7 7 7 of the FSAR and the Logic description
given in Section 7.6.1.8.1.

~ .

Indicate the signaL source for the "permissive when
Low speed auto start sequence is not activated".
(Refer to Figure 7.7-7 of the FSAR.)

Indicate the signal source. for the "transfer to high
speed initiated" auxiliary device. (Refer to Figure
7.7-7 of the FSAR.)

h. CLari f'y the discrepancy between the setpoint stated
in Sections 4.4;3.3.3.a and 5.4.1;3'of the FSAR."
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Response:

A response to this question wiLL be provided in a future
amendment.
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Q. 031.108
(3.11)
(4-4.3)
(5.4.1)

Figures 5.4-2r 7 7 7r and 7.7-8 and Sections 3 11r 4.4 3 3r
5.4.1r 7.6.1.8r and 7.6.2.8 of the FSAR contain many
discrepancies and are< thereforer unacceptable. Provide
a consistent set of drawings and other information which
represents the design of the reactor recirculation system
for the MNP-2 facility. In your response to this item.

9 Describe the initiating circuitry forr and the location
of r the hydr aulic L ine containment i sol at ion va'Lves.

Provide justification for not environmentaLLy qualify-
ing the 6.9 Kv switchgear-

Response.

g ~ For the initiating circuitry and the Location of the
hydraulic Line containment isolation valves please
see Table 6.2-16.

The 6.9 Kv non-Class 1E switchgear supplies the non-
Class 1E reactor recirculation pumpsr cooling tower
substations and auxiliary substations and therefore
is not required to be environmentally qua lified.
(Ref erence FSAR Section 8.3.1.1.1.)
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Q. 031.109
(7.7.1)

Provide in Section 7.7.1.2 of the FSARr the results of afailure mode and effects analysis for the reactor manuaL
controL system analyzer. Identi fy the design features
which are provided to detect these fai Lures ~ Describe
the test proceduresr including the test frequency'hich
wiLL be used to detect these fai lures.

Response:

The Limiting
system (RNCS)
rod worth min
(RSCS) provid
this event in
as described
provided in
system scram
of the RMCSi
RWN and RSCS
powe r rangei
block to the

failure mode of the reactor manual controL
Leads to a continuous rod withdrawaL. The

imizer (RWN) and rod sequence controL system
e rod block inputs to the RNCS to mitigate

the start-up range (Low power). Howeverr
in the response to 031.098'n analysis
EDO 23842 shows that the neutron monitoring
(either IRN or APRN)r which is independent
adequately terminates the event assuming
failure to block rod withdrawal. In the
the rod block monitor (RBN) provides the
RMCS (see the response to 031.052).

The ope
in FSAR
system
status
and the
of any
inhibit
rod mot

ration and design features of the RMCS are described
Chapter 7.0r paragraph 7.7.1.2.B.1. BriefLyr the

is designed to continously monitor both the plant
for the presence of rod motion inhibits (rod blocks)
operability of its various functions. In the event

system failures the default condition is a rod motion
The cause of any failure must be corrected before

ion can proceed.

The ability of the controL rod drive portion of the RNCS
(Control Rod Drive Control System — CRDCS) to apply rod
motion —inhibits-i.s—demonst-rated=-in-conjunction with normal
plant instrumentation survei Llance on the neutron monitor-
ing system (NMS). When the various NNS functions are
tested they provide rod block inputs to the CRDCS. The
generation of rod blocks indirectly confirms the operability
of the CRDCS. The surveiLLance requirements for the NNS
are described in Chapter 16.0i Technical Specifications.*

*Draft revised page change attached (change to revised
Chapter 7.0).
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Insert A:

In the event that any discrepancy is detected in one of
these three modes of operations a rod motion inhibit is
applied. This situation is alarmed and annunciated on
the reactor controL consoLe as an "activity disagree"
condition. The controL rod drive control system is also
designed to produce a rod motion inhibit condition should
any failure of the system occur.

The cause of the discrepancy or failure must be corrected
before rod movement can proceed. Notei howeverr that this
system cannot affect normaL shutdown capability via the
reactor protection system.
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Q. 031.110
(7.7.1)
(1 5)

The information presented in Sections 7.7.1.5 and 15 of
the FSAR is incomplete with regard to Load following
operations. Accordinglyr describe the interfaces between
the system dispatcher and the WNP-2 control systems
(e.g.r the turbine-generator and the recirculation flow
control systems) .

Response:

See revised 7.7.1.5.B.4.a).
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Q. 031.111
(9.5.2)

The description of the intra-plant radio system inspection
and testing in Section 9.5.2.2 of the FSAR is inadequate.
Describe the preoperat ional and periodic, testing which
assures that radio transmissions will not cause spurious
operation of re lays andr as a results negate the protective
function of CLass 1E equipment. (This question is similar
to Item 031.123 on the LaSaLLe docket.)

Response:

During the preoperationa l test program any systems or
components that are affected by radio transmissions during
the norma l course of testing and operations wiLL be identi"
fied on a Startup Problem Report. The Test and Startup
personneL and Operating staff will be briefed on the
possible'interaction between radio transmission and elec"
tronic gearr including solid state relays'nd each pre"
operational test will include precaution statement in
Section 3.0'f the test procedure to alert personneL to
possible interaction with protective relays. This wiLL
ensure that the appropriate action wiLL be taken to assure
that protect ive functi on of C lass 1E equipment is not
negated or degraded during plant operation. The preopera"
tional testing is described in FSAR Section 14.2.12.1.
Security-related radio communications equipment wiLL be
surveillance tested periodicaLLy as required by Site
Physical Security Plan.
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Q. 031 . 112
(7. 6.1)
(7.6.2)

Describe in Sections 7.6.1.1 and 7.6.2.1 of the FSARi how
the power cables and the refueling interlock circuits are
separated on the refue ling crane.

Response:

The refueling interlocks are not safety-related and no
separation is required or provided between the power
cables and the interlock circuits. See revised Chapter
7.0r Section 7.7.1.13.
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Q. 031 . 113
RSP
(15.4.1.2)

It is our position that —.the rod sequence controL system
does not satisfy the requirements of IEEE Standard
279-1971 andr thereforer is unacceptable for the pre-
vention of a controL rod withdrawaL accident. Accordinglyi
we require you to provide a modified design for the
WNP-2 facility.

Response:

See the response to Question 031.098.
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I CSB QUESTIONS
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Provide justification for not seismically qualifying the
feedwater and control rod drive excess flow isolation
va Lve actuators.

Response:

Seismic. qual
isolation va
as part of a

to be provid
drive excess
with the CRD

i f i cat i or. documentat ion for the feedwater
Lve actuators is presently under examination
n overaLL qualification review with results
ed to your SQRT personnel. The control rod
f Low isolat ion valve has been deleted along
Return Line.
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G. 031.001(i<)

Provide justification for not environmentally qualifying
the feedwater and controL rod drive excess flow isolation
valve actuators.

Response

Environmental quali
water isolation val
examination as part
to determine degree
results of which wi
The control rod dri
been deleted along

fication documentation for the feed-
ve actuators is presently under

of an overall qualification review
of compliance with NUREG-0588r the

LL be provided to NRC personnel.
ve excess flow isolation valve has
with the CRD Return Line.



WNP-2 AMENDMENT NO ~ 3
MARCH 197 9

Q 31.006
Page 1 of '2

The staff requests that the following information .regarding
the qualification test 'program be provided for Class 1E
equipment: (a) the equipment design specification'equire-
ments; (b) the test plan; (c) the test set up;, (d) the test
procedures; (e) the acceptability goals and requirements;
and (f) the test results.
Provide this information for each of the following Class 1E
components: (a) the 4.16 kV switchgear SM 7; (b) the damper
operator for KQ.-V-52C; (c) the fan WMA-FN-52B; (d) .the logi'c.
equipment for the standby gas treatment system; (e) the
diesel-generator control equipment; (f) the 480 V ESS switch-
gear.MC-7A-A; and (g) the solenoid valve for the main steamline isolation valves.

An extensive seismic and environmental review program is
presen ly underway encompassing BOP and NSSS scope, with a
planned completion date in ~

PO Iff-o
Within the BOP scope, the equipment documentation has been
extracted from the contract. files, copied and categorized for
easy retrieval. Within the NSSS scope, contract negotiations
are underway with GE to perform a similar function.
A list of all Class lE equipment including splices, terminal
blocks, termination cabinets and connectors is presently
being compiled. This list will contain the following
information:

1. Equipment location

2. 'Safety functional requirement

~

3. Manufacturer & Model No.

4. Qualification Method (test-analysis)
5. Environmental Extremes

6. Identification and location of qualification
documents *

031.006-1



WNP-2 AMENDMENT NO. 3
MARCH'1979

Page 2 of 2

The documentation will be reviewed to insure that, the testing
was adequate, to meet the seismic'and environmental extremes
under which the equipment must either function or'ot fail. '

Cs p~i4c.1''1l.b'*ada'|q'p
tables in 3.10 ('seismic) and 3.11 (environmental); . ~

The extensive review program underway will also satisfy the
requirements of lE circular 78-08> cga~~~~ ~

nuy ~~gf

/' 22Z-E=- 5 + <, / ~ 2/

A yacc R4~ ~ ~™~

031.006-2



NNP-2 AMENDMENT NQ. 3
MARCH 1979

Page 1 of 1

Q 31.026
~ (7)

Describe the installation, operation, and removal of the
"Startrec" computer system which is used for startup testing
of GE boiling water reactors, including the following topics:
(a) specifications and qualification testing of electrical
isolators; and (b) separation criteria for permanent and
temporary wiring.
Resoonse:

This system known as "Startrec" will be provided by General
electric on a loan basis for Startup Testing. his equipm t
wi 1 be located in the main control room and will consistof, ltiplexed data input terminals, data reduction; an
cata ecording equipment.

The 5M'- "Startrec" design implementation consist of both
pem~anent nd temporary equipment. Signal input will be
permanently ired to test jacks located on'he ignal origi-
nating panel <or non-safety-related input sou es and routed
to a central dxyisionalized panel for signa originating in
safety-related equipment. This centralize panel will house
isolation devices s well as output test acks. The non-
divisional wiring f m all output test acks will be tempor-
ary and routed overhe d in the contro room to the "Startrec"
ecuipment.

>11 signals originating fr- sa" ty-related divisionalized
ecuipment will be physicall a electrically isolated such
that faults occurring in the tartrec" equipment cannot
propogate back into safety- ela ed circuits. The isolation
devices will be optical i natur qualified to the standards
of Class 1E equipment an meet the intent of Regulatory Guide
1.75 concerning isola won devices. hese isolation devices
will be mounted in d'sional central'zed panels where all
safety-related equ'ent inputs will co verge. There will
be a central iso tion panel for each di 'sion as required.

~ he output of e/ch isolated input point wi 1 be routed
through test 4cks to the "Startrec" equipm t as non-
divisional bling.
Zn order o preserve plant availability all anal signal
inputs ~o "Start=. c" originating in non-safety-rel ted plant
cont" 1 system equipment, will be electr'cally isola d
thr gh isolating amplifiers. This will prevent faul in

"Startrec" equipment from disturbing sensitive cont ol
vstem signals. The output of these amplifiers will be uted

directly through test jacks to the "Startrec" equipment.
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Insert to Page 031.026-1:

The Transient Data Acquisition System (TDAS) to
support'tartuptransient testing will no Longer be the GE

STARTREC computer system. A re-evaluation of'he WNP-2
data acquisition needs has Led to the pr , of a
permanent installation. (M (Eric ~orJ
The WNP-2 TDAS control unit and analysis computer wiLL
be located in the main controL room. Analog and digitaL
signals wilL be isolated and conditioned in divisional-
ized remote units. in the cabinet where they originate.
Nultiplexing and digitizing of aLL data wilL take place
in these remote units before the data is transmitted over
fiber-optic Links to the control unit.
ALL signals
equipment wi
that faults
gate back in
devices will
equipment an
concerning

or i g inat ing from sa f et y"re l at ed di vi s i ona L i zed
Ll be physicaLLy and electricaLLy isolated such
occurring in the TDAS equipment cannot propa"
to safety-related c ircuits. The i solat ion

be qual ified to the standards of CLass 1E
d meet the intent of Regulatory'uide 1.75
solat ion devices.



WNP-2

Q. 031.055

Identify all Class IE equipment which was not qualified bytest. For each such items provide the basis for assuming
that it wiLL not be spuriously operatedr or fail to operate
when requiredr during and after a seismic event.

Response:

A program is currently underway to re-evaluate the effects
of vibratory Loads on Class 1E equipment. This re-evaluation
wilL consider the effects (including spurious operation) of
seismic as weLL as hydrodynamic Loads produced for CLass 1E
equipment.

We anticipate compLeting the re-evaluation phase of this
program in calendar year 1980.
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C 31.056
. 11)
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Describe the environmental qualification procedures and the
e..v'ronmental extremes of qualification for the following
s"ecific passive Class 1E components inside the drywell:
(1) splices; (2) terminal blocks; (3) termination cabinets;
and (4) connectors.

Response:
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WNP-2

Q. 031 .057
(3.11)

Identify alL CLass 1E equipment inside the dryweLLr except
the equi pment cited in Item 031.056'nd summarize the
environmental qualifications for this equipment. Theidentification and summary for each item should include.
(1) the 'safety function and functionaL requirement;
(2) the manufacturers model numbers type numberr and any
other identifying numbers; (3) the specific Location ofthis equipment the dryweLL; (4) the method of environmentalqualification; (5) the environmental extremesr including
the time period of testings for which it is qualified; and
(6) the identification and the Location of the documents
which are available so as to permit an independent evalu-
ation of the adequacy of the environmental qualification.

Response:

See response to Question 031.006.
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