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Washington Public Power Supply System
A JOINT OPERATING AGENCY

P. O. Box 968 3000 GEC, WASHINGTON WAY RICHLAND, WASHINGTON 99352 PHONK (509) 3735.5000
Docket No. 50-397 January 23, 1979
602-79-18

Director, Officewof Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington,' D.C. 20555

Attention: Mr. S. A. Varga, Chief
Branch No. 4
Division of Project Management

Subject: WPPSS NUCLEAR PROJECT NO. 2
RESPONSES TO FIRST ROUND
CONTAINMENT SYSTEMS BRANCH QUESTIONS

Reference: Letter, S. A. Varga (NRC) to N. Strand (WPPSS), "First Round
Questions on the WNP-2 OL Application - CSB", dated November 3,
1978.

Dear Mr. Varga:

Attached please find sixty (60) copies of responses to the referenced
questions. The few open items from the question set are being carried
forward and will be submitted at the earliest possible date. These responses
will be formally submitted in the FSAR in an amendment within the next three
months.

(S?V( Very truly yours,

D. L. RENBERGER
Assistant Director
Technology

DLR:OKE:sg ' -

cc: I. Littman, WPPSS, NY w/o responses E. Chang, GE San Jose w/5
. JJ Verderber, B&R wou J. Ellwanger, B&R "

JJ Byrnes, B&R won NS Reynolds,

RC Root, B&R, Site woon Debevoise & Liberman w/1

HR Canter, B&R ? " WNP-2 Files w/1

D. Roe, BPA Lo .

FA Maclean, GE San 'Jose " " (;}\\
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STATE OF WASHINGTON)
. SS
COUNTY OF BENTON )

D. L. RENBERGER, Being first duly sworn, deposes and says: That he is the
Assistant 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 _ Jorueny 23 1979

¥
- 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 R 2 day of (Oaneern — , 1979.

Jd

(\,//z, {9/%/—;—/

Notary Public in and for the State
of Washington

Residing at _Alemsive et




. Q 22.031

Provide a detailed calculation of the friction loss coefficient
for the entire vent system. Indicate whether the results of
the 4T (temporary tall test tank facility) portion of the
ongoing generic Mark II test program have been used to confiirm
the calculation vent loss coefficient. Additionally, indicate
the margin applied to the calculated friction loss coefiicient
to account for any differences between. the WNP-2 vent design
and that of the 47T test facility.

Respnonse:

No known studies have been performed to experimentally determine
4T test downcomer vent loss coefficients. However in their

Pool Swell Analytical Model (PSAM)/4T test data comparisons
(References 1 and 2), General Electric used downcomer vent '
loss coefficients of 2.51 and 3.50 for the 4T test 20" down-
comers and 24" downcomers, respectively. These values were

used as input to the General Electric PSAM and were calculated
using information from Reference 3.

The WNP-2 downcomer friction loss coefficient (£fL/D) that is
used in pool swell studies is egual to 1.9 (see Table 3.8-1).
Use of a value of 1.9 vs a 4T value ensures conservatism

in WNP-2 pool swell studies in that lower values of £L/D
maximizes pool swell velocity (see Figure 4-24 of Reference 4).

References: 1) NEDE-21544-P, Dec. 1976, "Mark II Pressure Sﬁppression
Containment System; An Analytical Model of Pool Swell
Phenomena".

2) Response to NRC Question 20.71 transmitted via letter
MFN-275-78 to Mr. J. F. Stolz, Chief, Light tater
Reactor Branch No. 1, USNRC, from Mr. L. J. Sobon,
Manager BWR Containment Licensing, General Electric
Co. on "Responses to MRC Request for Additional Infor-
mation" (Round 3 Questions), dated June 30, 1978.

3) AEC-TR-6630, Handbook of Hydraulic Resistance-Coeffi-
cients of Local Resistance and of Friction, I.E.
1del'chik, 1960.

4) NED 21061 Rev. 3, Mark II Containment Dynamic Forcing
Functions Information Repnort, June 1978.




WNP-2

Q. 22.032

Provide the following information regarding the vacuum breaker systems
between the wetwell and the drywell and between the reactor building
and the wetwell:

a. Describe the preoperational and inservice tests that will be per-
formed to verify that the setpoints of the vacuum breakers are at
the appropriate pressure levels and meet the required opening
times:

RESPONSE :

Preoperational and inservice testinag of the vacuum breaker system
is performed to verify that the valves open at the appropriate
pressure levels. For the s1ng]e and double disk check valves,
testing will be accomplished using a torque vrench applied to the
disk pivot shaft and determining the opening pressure by correlation
with the measured torque required to open the valve. Correlation
curves are provided by the valve manufacturer. The response time
for opening of the single and double disk check valves is not
measured during preoperational and inservice testina. Two of the
double disk valves were tested by the manufacturer for compliance
with the specification requ1rement that the valves be fully opened
within 1 second at 0.5 psi differential pressure.

b. Provide the sensitivity limits and hysteresis characteristics of
the electrical switches. Provide the results of your analyses of
the maximum opening between the valvedisc and the seat when the
position indicator system 1nd1cates that the wetwell vacuum breaker
valve is closed.

RESPONSE:

The switches used for position indication of the wetwell-drywell
and reactor building-wetwell vacuum breakers are'a contact-probe
type. These contact probes are very sensitive and have zero
hysteresis. Accuracy within 0.010" is possible.

Valve closed indication 1s°taken directly from the valve face.

Four probes are located 90~ apart, straddling the valve vertical
centerline. Due to the accuracy of the switches (0.010"), the
location of the four probes, and based on the geometry of the
vacuum breaker, the maximum opening between the valve disc and the
seal when the position indicator system indicates a closed valve
is 0.012". .
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HNP-2

Provide a schematic of the vacuum breaker assembly. Provide your
analysis of the minimum flow area and the total loss coefficient
for one vacuum breaker assembly.

RESPONSE:

The attached Figures (2-1 and 2-2) from the manufacturer's instruc- -
tion manual illustrate the configuration of the double disk vacuum
breaker assembly, and the seal detail. FSAR Reference 3.8-8, which
was provided to the NRC, also provides illustrations and details of
the vacuum breaker system and the Anderson, Greenwood & Co. vacuum

breaker valves.

The minimum flow area of the vacuum breaker valves is 295.6 square
inches based on the 19.4 inch diameter inlet orifice. Capacity
certification tests were performed on 3 wetwell-drywell and 3 reactor
building-wetwell vacuum breaker valves. Using the flow data from
these tests, resistance coefficients (K) were determined as follows:

Wetwell-Drywell valves - 4.73 at 0.360 psid
Reactor Building-Wetwell valves - 1.65 at 0.289 psid

These values of K include va]vé entrance e?fects and are based on
the connecting piping internal area of 424.6 square inches.
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2-4." VALVE SEAL. A circular seal around the perimeter of the valve orifice provides a
superior seal when the valve is in the closed position. The details of this seal are shown
in Figure 2-2. Use the small sketch labeled COMPLETE VALVE for orientation, then
refer to the CV1-L seal detail. The valve disk assembly (cross hatched) is the movable-

. part. All other parts are fixed. A circular moat encircles the valve orifice. Over this

moat the valve seal diaphragm material is stretched and held in place by two concentric
retainer rings. The valve seals when the seal lip on the valve disk assembly touches this
diaphragm. The inner of the two seal retainer rings serves to limit the penetration of

the lip into the seal from 0.010 to about 0.020 inches and also serves as a secondary
metal-to-metal seal. The primary seal between the lip and diaphragm is pressure boosted.
Pressure from the high pressure, or downstream side’is fed into the moat under the seal
diaphragm. This causes a zero pressure difference across the seal at point A and a full
pressure difference across the seal diaphragm at point B.

E

BOOSTER PASSAGE SEAL RETAINER

COMPLETE VALVE

.
(illobod 3 VEPOITEOITEINIP P,

<<<L \\\\ VALVE DISK ASSEMBLY

L

: &

4 ' . ’
L erimany seat \- SECONDARY METALTO-METAL SEAL
/ IMBEDDED .
SEAL RETAINER MAG NETS

FIGURE 2-2. CV1-L VALVE, SEAL DETAIL

FORM 128
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Q. 022.033

You state in Section 6.2.1.1.8.2 of the FSAR that operation of the
containment purge system will be limited to one percent of the reactor
operating time. We find this’ approach acceptable provided you:

a.. Expand your definition of reactor operating time to include the
three operational modes of startup, hot standby, and hot shutdown.

b. Demonstrate that the purge system isolation valves can be closed
when subjected to the.environmental conditions, including pressure,
that occur following a postulated loss-of-coolant accident.

c. Combine the time to purge the suppression chamber with the time
to purge the drywell in the proposed one percent restriction on
the operating time of the containment purge system.

Response:

a. Refer to response to question 022.019.

b. Refer to response to question 022.019.

c. Purge system operation, addressed in paragraph 6.2.1.1.8.2,

includes purging the drywell and suppression chamber.




Q. 22.034

Identify all access openings to the secondary containment and discuss
the .administrative controils that will be exercised over 'them.  Discuss
the instrumentation to be provided to monitor the status of the openings.
Indicate whether position indicators will provide readout information to
the plant operator and whether alarms will be annunciated in the main
control room.

RESPONSE:

A11 access openings to the secondary containment are administratively
controlled. Details related to this administration and the indications
provided -are presented in the WNP-2 Security Plan, transmitted under
separate cover to the NRC.

e
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following information rxelated to potential byvass

For each air or water scal, perform an
of the.fluid inventory which will be ava
to maintain the scal for 30 days followi
postulated loss of coolant accident and de
strate that this fluid inventory will be
sufficient. Describe the testing program and
the specific details of your proooseu technical
specifications which will verify the assumptions
used in the analysis. Provide the basis for

the valve fluid leakage used in youxr analysis.
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For cach of these paths where water scals
eliminate the potential £for bypass leakage,
provide a sketch showing the location of the

water seals relative to the system lSOluL&OR
valves.

Explain why the combustible gas control system
is omitted from Table 6.2-13 of the FSAR as a
votential lecakagec path. Demonstrate that cthis
svstem meets ecach of the pxovzs*ons of Branch

Technical Position CSB 6-3, Section B-9,, for a
closed system.

.

Potential bypass lecakage paths around
sccondary containment are discussed in 6.2.3
Secondary Containment Functional Design. &s
discussed in 6.2.3.2, the two 24 inch rcactor
fecedwater (RFW) lines are the oaly lines for
which a2 water or air seal is assumed which
prevents secondary containment bypass leakage.
An analysis was performed which showed that a
vbrtlcal water scal greater than thirty feet
will remain between the isolation valves and
the containment atmosphere. As discussed in
6.2.3.3 and 6.2.6.3, the isolation valves on
the lines which were identified as potﬂﬂ" ial
bypass learage paths around the seconéary con--
tainment, will be tested to ensure thai the

.-



individual leakage rates are below
set by ASHE Code Section XI, Table
The limlt allowed by Table IWV3420- 1 wa
value assumed in calculatlng the water
from the water scal through the RFW isc
valves.
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Figure 6.2- 25 shows the RF{ line routing. The
rater scal will not drop below the horilzontal
run of piping on the 543 foot elevatiocn.

The containment atmosphere control (CAC) systenm
is a closed system outside the primary cowtaln-
ment. Suction and discharge are to the primary
containment. All piping remains within the
ccondary containment. Any leakage from the
CAC system will be processed by the standby
gas treatment system prior to releasc to the
environment. The CAC system is described in
detail in 6.2.5 and shown in [igure 3.2-17.

The CAC system meets all the criter
in BTP CSB 6-~3 paragraph B.9. The CAC system
does not directly communicate with the environ-
ment, is designed to Code Group B standaxds,
mects Seismic I design requirements, is designed
to the primary containment pressure and temper-
ature design conditions, is designed against

the consequences of any breach in the rcactor
coolant pressure boundary (pipe whip, etc.), and
will be open to the primary containment atmo-
sphere during the intergrated lecak rate test.

In addition, the CAC system can be isolated from
the primary containment by two, redundant iso-
lation valves. There is no reason to consicder
the CAC system as a secondary containment bhypass
leakage path.

ia stipulated



Q. 022.036

It is our position that safety-related equipment located in the drywegl
should be exposed for 6 hours to a saturated steam environment at 340°F

and a pressure equal to the drywell design pressure during the qualifi-

%ati?n testing. (Refer to Item 022.021 transmitted on September 18,
978).

RESPONSE :

Safety related equipment in the drywell for VNP-2 was procured before
1974 and was specigied and qualified to a saturateg steam environment
for 3 hours at 340°F and 6 additional hours at 320°F at 45 psig (drywell
design pressure). These environmental conditions formed the design basis
for WNP-2 in the drywell and were consistent with IEEE standard 323-1974
(T§b1ehA§), "Test Conditions for Boiling Water Reactors" when it was
published.

e
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Q. _22.037

Discuss in detail the design provisions incorporated for periodic inspection
and operability testing of the individual components of the containment heat
removal systems, including the pumps, valves, duct pressure-relieving
devices and spray nozzles.

RESPONSE :

The containment heat removal system is an operating mode of the residual
heat removal (RHR) system shown in Figure 3.2-6. Operation of the RHR
system for containment heat removal is discussed in 6.2.2.

A11 power operated valves can be exercised without affecting reactor oper-
ation. Al11 RHR check valves in the primary containment, RHR-V-41A, B and
C and RHR-V-50A and B, can be remotely exercised by means of a pneumatic
actuator (see Note 3 of Table 6.2-16).* The check valve on the discharge
of each RHR pump will be exercised when the RHR pump is operated. All
relief valves can be removed and bench tested when the RHR system is not
required.

The RHR pumps have a full flow test line back to the suppression pool
which allows testing of the pumps without affecting reactor operation.
Sufficient instrumentation is available to verify proper fiow, NPSH, and
discharge pressure. The pumps are in an accessible area outside the
primary containment where, if necessary, they can be locally monitored.

The spray nozzles on the containment spray headers are passive components.
Each drywell spray header contains 150 spray nozzles. Each spray nozzie
consists of a nozzle body and seven removable spray caps. Each spray cap
has an internal vane. Since the spray nozzles are passive components with
no moving parts, testing is limited to a qualitive air flow test during
preoperational testing.

The RHR heat exchangers are periodically used for cooling down the reactor
pressure vessel after shutdown in preparation for maintenance and refueling.,
This verifies operability of the RHR heat exchangers.

There are no duct préssure relieving devices, or anything similar, on the
RHR system.

In addition, the RHR system is built to Code Group B (ASME III-2) standards
and is subject to the applicable inservice inspections discussed in 6.6.

*A revised Table 6.2-16 is submitted with question 22.044.



Q. 22.038

Provide a detailed analysis of the available net positive suction head

for the pumps in the reactor heat removal systems that are used as part

of the containment heat removal system. This analysis should demonstrate

compiiance with the guidance contained in Regulatory Guide 1.1, "NPSH for

Emergency Core Cooling and Containment Heat Removal System Pumps."
Indicate the required net positive suction head.

RESPONSE :

The net positive suction head (NPSH) for all emergency core cooling

System (ECCS) pumps was calculated in accordance with Regulatory Guide 1.1.

NPSH = Wetwell air space pressure + static pressure -
friction losses - vapor pressure

Static head equals minimum suppression pool water level, 466 feet, minus
centerline of RHR pump suction nozzles, 421 feet. Static head equals
45 feet. .

Friction losses for suction piping is approximately 3 feét for all the
RHR pumps. The suction strainer is assumed to be 50% plugged.

Vapor pressure at the peak suppression pool temperature of 220%F is 2.5 psig

(6 feet).

In accordance with Regulatory Guide 1.1, "no increase in containment
pressure from that present prior to postulated loss-of-coolant accidents"
is assumed. Therefore, the wetwell air space pressure is assumed to be
0 psig, even though maximum suppression pool temperature is 220°F. This
is conservative but not realistic since the suppression pool will b8 at
saturation pressure any time the suppression pool water ‘exceeds 212°F.

*
Based on the above, the NPSH available is 36 feet. The NPSH required
by the pump manufacturers as documented by pump performance curves is
11 feet at 7450 gpm rated flow. See figures 6.3-10a, b, ¢ for pump per-
formance curves.

*Page 6.2-19 will be revised per the attached draft.
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for accident protection including support structures are
designed in accordance with Seismic Category I criteria 36
(see Chapter 3). The available NPSH was calculaggg_;n,//
accordance with Regulatory Guide 1.1, and is 4#4'% The pump
characteristics for the LPCI pumps are shown in Figures
6.3-10a, b, and c.

The LPCI system incorporates a relief valve on each. of the
pump dischargé lines which protects the components and piping
from inadvertent overpressure conditions. These valves are
set to relieve pressure at 500 psig with a capacity of 25
gpm. The common suction relief valve on loop- "A" and "B" is
set at 220 psig with a capacity of 25 gpm. The suction

, valve on loop "C" is set at 125 psig with a capacity of 10

gpnm.

Provisions are included in the LPCI system to permit testing
of the system. These provisions are:

a. All active LPCI components are designed to he
testable during normal plant operation and/or
during plant shutdown as discussed in 6.3.1.1.2m.

b. A discharge test line is provided for the three
punps to route suppression pool water back to
the suppression pool without entering the re-
actor pressure vessel.

c. A suction test line, supplying reactor grade
water, is provided to test loop "C" discharge
into the reactor pressure vessel during normal
plant shutdown.

Instrumentation is provided to indicate system
performance during normal and test operations.

e. All check wvalves and motor-operated valves
are capable of‘operation for test purposes.

f. Shutdown lines taking suction from the recir~
culation system are provided for loops "A" and
"B" to provide for shutdown cooling ané to test
pump discharge into the reactor pressure vessel,
after normal plant shutdown.

g. All relief valves are removable for bench-testing
during plant shutdown.

6 . 3-19



Q 22.039

Describe the aﬁa1ysis performed to establish the size of the suction
screens in the reactor heat removal system. Provide a drawing showing
the suction screen assembly.

RESPONSE:

The screen size for the.suction strainers on the residual heat removal
system is based on the more restrictive of the criteria set by the
pump manufacturer or the spray nozzle orifice opening.

The pump manufacturer imposed a maximum particle size of three thirty-
seconds (3/32) of an inch based on the size of the smallest orifice/
flow path in the pump mechanical seal. This is significantly more
restrictive than the requirement imposed by the spray nozzles which
have an orifice opening of seventeen sixty-fourths (17/64) of an inch.
Accordingly, the strainers will be specified to prevent the passage of
particles three thrity-seconds of an inch or greater.

The suction strainers are presently being procured. A drawina will be
supplied at a later date.



Q 22.040 -

Provide a full scale drawing for Figures 3.2-2, 3.2-3, and 3.2-6
of the FSAR.

RESPONSE :

Enclosed are seven copies each of thé requested full scale drawings,
(mailed separately)



Q. 22.041

Table 6.2-16 of the FSAR does not identify the specific criterion

of the General Design Criteria that applies to the isolation pro-
visions for a number of systems. Accordingly, provide the specific
criterion for the following systems. RCIC pump minimum flow bypass
(X-65) RCIC turbine exhaust to suppression pool (X-4), RCIC turbine
exhaust vacuum breaker line (X-116), RCIC vacuum pump discharge to
suppression pool (X-64), RCIC pump suction from suppression pool
(X-33), LPCS 1ine (X-63), HPCS pump suction (X-30), LPCS pump
suction (X-34), HPCS line (X-49), drywell spray (X-11A, B), sup-
pression pool spray, (X-25, A, B), RHR 1lines (X-47, 26, 117, 35, 32,
36, 116, 48, RFW to reactor (17-A, B), Suppression pool clean up
(X-100, 101, drywell equipment and floor drain (X-23, 24). contain-
ment ventilation ((X-53), 66, 119, 3, 96, 99, 105, 98, 103, 104, 97, 108,
67. Refer back to item 022.014 transmitted to you in our letter
dated September 18, 1978, for our position on Note 2 of Table 6.3-16.

RESPONSE :
The General Design Criteria for all penetrations including the above

are included in revised Table 6.2-16 submitted in response to question
22.027 * .

*P, roosedk  Table G A-V6 s alse submitied wih quesicg

ax.oMY .



Q. 022.042

Table 6.2-16 indicates that the isolation provisions for the recirculation
pump seal (x-43, A, B), CIA for MSIV and MS relief valves (x-56), CIA and
nitrogen backup to the ADS valves (x-89, A, B, 91) conform to the require-
ments of Criterion 57 of the General Des1qn Cr1ter1on (6dC). It is our
position that the isolation provisions for these specific 1ines should
meet the requirements of Criterion 56. However, a single isolation valve
outside containment is acceptable as discussed in Section 6.2.4 (II.3e)

of the Standard Review Plan (SRP). Revise Table 6.2-12 to reflect our
position and indicate if the other acceptable alternatives for meeting

the requirements- of the GDC as specified in the SRP cou]d be applied to
"any of these 1lines.

RESPONSE:

The General Design Criteria for the above penetrations has been changed
from 57 to 56. Table 6.2-16"has been revised to indicate this (see the
response to question 22.027). Containment isolation is provided by a
check valve and a motor operated gate valve (see also the response to

question 22.043 for the justification for 1ocat1ng the check valve-
outside conta1nment)

¥ S cavised Tabvle &.u~-\b VS alse gn¢\“deot v C\M\’s*con

2. SHUN
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Q 22.643 ’
Tables §.2-13, 6.2-16, and 7.3-13 of the FSAR indicate that

a check-valve outside the containment is considered as a
containment isolation valve for the minimum flow at the punps
in the reactor heat removal system (X-47, 48), vacuum relief
from secondary containment (X-66, 67, 119) and a process
sample line (X-69D) .- Provide justification for this design
approach. .

rResSpoOnse

Tables 6.2-13, and 7.3-13 have been deleted. See question
22.027 for revised Table 6.2-16.

are check valves inboard of the isolation valves on the
inimum f£low line from the RHR pumps (¥%-47, X-48). These
valves are bulilt to the same standards as the isolation valves
and will, if neccessary, isolate the minimum flow line from

! rimary containment; however, these check valves are not

< ns*dexed cowtglnnent isolation valves. Please see revised
m

it
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e no check valves on the process sample line (¥-69D).
tion, C.V., which was previously used was not intended
gnace check valve. Revised Table €.2-16 now clearly
ates the valve types for the isolation valves on

tion X-69D.
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isolation'valves on the reactor building'to wetwell
acuure relief lines (X-66, X-67, and X-119) are located out-
side the wetwell to improve valve overability (sce Note 17
of revised Table 6.2- 16) The reactor building to wetwell
vacuum relzef svstem is requi“ed to prevent excessive
ncgative pressures ‘in the primary containment under ccrualn
oos;ulated conditions (see 6.2.1.1.4). The disc in the check
valve is maintained in the close position during noz:"1a'|
operation by means of a spring actuated lever arm and magnets
embedded in the periphery of the disc. The magnetic and
spring forces are overcome, and the disc starts, to open,

when the pressure differential across the valve exceeds

0.2 psid. The check valves have position indication lights
which can alert the operators to the fact that a check valve
is not Zully closed. The overator can then remotely shut

:ra valve by maans of a pneuxatic operator. The operating

witch is spring-return to neutral. The air supply to these

va;vbs is Quality Class I.
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Revised Table 6.2-16 now lists check valves outside containment
for CIA to the inboard MSIV's and MS relief valves (X-56) and
Cix and nitrogen backup to the ADS valves (X-89A ancé B).

These check valves are in all three cases inboard of motor
cperaced, isolation globe valves. The check valves are located
outside of the primary containment to improve valve operability
as discussed in dNote 17 of Table 6.2-16.



vy - [P WY I
»

N [
LY LI "
w g d .
' Taniavei Tt any  faudh e "x‘bip— Z‘ IR

’

Q 22.44

Revise Table 6.2-16 of the FSAR to identify the leakage i
detection provisions for those systems that rely on remote-.
manual isolation. This revision should demonstrate con-
formance with the guidance contained in Standard Review

Plan 6.2.4. Containment Isolation Systems, which states
that provisions should be made to allow the operator in

the main control room to know when to isolate systems

that require remote manual isolation. While you have
responded to a similar question in Amendment No. 1 to the’

FSAR (Item 022.011d), Table 6.2-16 should nevertheless be
expanded. . ’

Resgonse:

See revised Table 6.2-16. Reference is made in the '"Isolation
Signal"” column to the note in the table which discusses
isolation signals generated by the individual system process
control signals or remote-manual closure based on information
available to the operator in the main control room.
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LINE DESCRIPTION

HS Linc A

HS Line B

HS Line C

Penetration No.

184

180

18C

"] ~~
—. ﬂ
2 ~
w &
8o
a2 8 3
3.2-2 S5 A
3.2-25
6.2-313
3.2-2. 55 A
3.2-25
6.2-313
3.2-2 55 A
3.2-25
6.2-314

anvq Ro.
Valve Type

HS-V-22A A0

. c}obo
HS~V-28A A0
Globe
HS-V-67A MO
Gate

HSLC-V-3A-HO
Cate

HS-V-22B A0

Clobe

HS-V~28B AD
Globe

MS-V-678 MO
Gata

MSLC-V-3B MO
Gate

HS-Y=22C A0
Globha

HS-V-268C AO
Globe

HS-V-67C 20
Gate

HSLC-Y-3C M0
Gate

= Location

TABLE 6.2-16

T10!

PRIMARY COHTATRMENT ISOLA'

AC

AC

Alr

Alxr -

AC

AC

Alr

Alx

AC

AC

AC
Atx/
Spr

A/
Spr

AC

AC

Afx/
Spr

Atx/
Spr

AC

AC

=betEbteoxzto
> @ L)

uvchu:unu-aou

‘B,C

.
G,D,
P,

2 Back Up

2

"By

RM

Position (10)

Normal
€ shutdown
[ 7]

=]

(-]

Pogition
©  Post 10CA

o/c

o/c

o/c

o/c

o/¢c

Position (6)

©  Failure

AS-18

AS-1S

AS-18

AS-1IS

AS-IS

AS-1S

Valve Size (14) .
Closure Iime(7)(11)

N

26 3-10
26 3-10
1- Sed
1- §td
1/2

26 3-10

26 3-10

1-
1/2

std

1- Std

1/2
26 3-10

26 3-10

1-
1/2

Std

1- Std

1/2

Dictance to

Penetration

10

10

5

10

EST Systen

F Leads to

Yes

No

No

lo

Yes

Ho

Yes

Valves

Valves

Valves

Valves

Valves

Valves

Valves

Valves

Valves

Valves

Valves

«2 Ternination
Zone (13)

.
=]
ey

R.8.

1.0,

T.B.

T.8,

R.B.

T.B.

B
e
-~ O 3
o o e
ci
- : .
a M 4
T,
am 2 *
Mo 1, .
15
No 1,
15
Ho 15 .
Mo 13
o I, 5
15 .
No 1, =
15 <
Mo 15 &
o N
No }, M

- -
L4 wv
I"h
I et

No

Il

No 15

Ho
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LIKE DESCRIPTION

HS Line D

HS Lipe Drain

e
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TARLE 6.2-16 (Continued) a . . ) i
- . S 5 o
. d a N
o S R ~u L
[ ”~ a ~ c 1 -~ = 2“ . %
e - >
2, & 4 & geg 38 B, gged .p @ G oslagy . 38 31
A4 ] =
g5 e 2 f Huwe s 33 L HE3EL AR ¢ d 35«78 g3 4, §i:
S A2 8 3.3 4 Y@l 33 2§ EEzi: 3% 2 & adip: 3f BE fis
& Hn > > & & o 4 2868 2 &8 2.8 gn. 353: 8 &8 &2 o
18D 3.2-2 55 A MS-V-22D A0 ¥ AMlr  AMr/ BC, B 0 O/C C € 26 310 ~ Mo § Valves T.B. Ko}, ~
3.2-28 Clobe Spr ¢,Dn, N 15 Y
6.2-31 PN
] HS-V-28D A0 O Alx . Ate/ B, B 0 O/C C € 26 310 4 No S Valves T.B. Nol, -
Cloba Spr c,D, 15 e
P,H . I
MS-V-6D M0 O AC T AC B.C, f 0 C C AS-IS 1- Std S5 No 5 Valves T.B. Ko 1S o~
Cate ¢,0, /2 .
P ‘
MSLC-V-30 M0 O AC AC 30 Rt CC O AS-IS 1~ 5td 10 Yes 5 Valves R.B. Ko 3,
Cats 2 - v
22 322 S5 A MS-Y-16 M0 I AC Ac B.C, M 0 C C ASIS 3 Std - No § Valves T.B. .19 Le
6.2-31¢ Garo ¢,D, Vo
P Y
M-V-19 W 0 D¢ pe B, R 0 C C AS-IS 3 5:d 6 N S .
Cate c,D, .
PR
” * - ¥ * ¢ . o -».:

L

N




TABLE 6.2-16 (Continucd) -

D.RAPT UNTIL WPPSS REVIEW

«

.

LINE DESCRIPTION

RFY Linc A 17a J.i-z 55 A BRFW-V-10A Chock X Process Process - - -~ o o/c o/c - 24 - -~ No W Valves T.B. 1.5 16
. 6.2-31b RFU-V=32A PC- 0 Process Pro/Spr - - 0 o/c o/c - 24 - 2 No W .
Check . s
BF-V-65A M0 O AC AC 31  Manual O O/C O/C as-IS 24 YO g o
Cate ’ sr
RHCU-V-40 HO O AC AC T Ys 00 ¢ asIs 6 TP 24 wo y
Cate
. X - .
RFW Line B 178 3,2-2 55 A RFW-V-108 Check { Process Process - - 0 o/c o/c -~ 2§ -~ - Ho W valves T.B. 1.5 16
. 6.2-31b RFH-V-32B PC 0 Precess Prof - - o ofc o/c 24 2 No W
Check Spr _
. RFW-V-658 10 0 AC AC 31 Manual O O/C Q/C AS-IS 24 0D 8 No W
Gate
RHCU-V-40 MO 0 AC AC s 00 C AS-IS 6 STD 24 No W
CGate
RKC llydraulic Lines 3.2-3 57 8
Cylinder 76£ Ww-vy-17A SO 0 AC Spring B,F RH 00 Cc c 3/4 <5 5 No W Valves KB No 28
Clobe
Cylinder 76b UY-y-18A SO O AC Spring B,F RM 00 € ¢ 3/46<5 S .
Globe ;
Shuttle 76e y-y-19A SO 0 AC Spring B,F RM 00 Cc c 1]2 <5 5
Cloba -
Dratn 76¢c Y-y-20A SO 0 AC Spring B,F RM 000 ¢ ¢ 1/2<5 S
: Globe
Cylinder 77 -y-178 S0 0 AC Spring B,F KM o0 ¢ ¢ 3/4<5 5 Mo W valves RB  No 28
Globe
Cylinder 77b uy-y-188 SO 0 AC Spring B,F RM 00 Cc [H 3/4 <5 5
Globe
Shuttle 17e HY-v-198 SO 0 AC Spring B,F R o 0 Cc [H 1/2 <5 5
Globe . ’
Drain 17 -y-20B SO O AC Spring B,F RY 600 ¢ ¢ 12<5 S
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LINE DESCRIPTION *°

HPCS to Reactor 6

LPCé to Reactor 8

HPCS pump suction 31
fron suppression
pool

LPCS pusp suction 34

HPCS test line 49
UPCS puzp min. flow
HPCS suction reliel

WrCS disclarge
rellef

LPCS test 1lino 63

LPCS pump pin,
flov

LPCS suction
relief

LPCS discharge
velief

SLC to Reactor 13

3.2-7 55 A
6.2-31L,

- -

3.2-7 55 A
6.2-31L

3.2-7 56 38
6.2-21n

3.2-7 56 3
6.2-31n

3.2-7 56 »
6.2-31¢

3.2-7 56 1
602"31!

3.2-5 55 A
£.2-31n

1PCS-v-3

- s cese o

Jie

e

Chock

HPCS~V~4 D
* Cate

LPCS~V-6 Check

Lres-v-5 HO
Gate

1PCs-v-15 Ho
GATE

LPCS-¥-1 WO
Gate

1PCS-V-23 10

Clobe
HPCS-v-12 10

Cate
H?CS-RV-
14
HI'CS~RV=~
k1)

1PCS-¥-12 30

Globs
LECS-Y-11 10

Clobe
LPCS-RY-
k)3
LPCS-RY~
18

SLC-Y-=7  Check

SLC-Y-8 Check
SLC-YV-4A
sive
SLC-Y-4B
sive

[ - T ]

0
0

Rolicf O
Reliof O

[}
0

Relief O
Relief O

1
0

Explo- O
Explo- 0

e w . s L s ai2ies s w . LTI
LR TR TEL R Lol S L e W Dokl St bnthaldal & L AATE Slag L LR autt el o so b bl L I L

wda ey

TABLE 6.2-16 (Continuad)

DRAFT UNTIL WPPSS REVIEW |

’

Process Process
AC AC
Process Process
AC AC

AC AC

AC AC

AC AC

AC AC

23 Spring
P Spring .
AC AC

AC AC

PP Spring
P Spring

Process Process
Trocess Frocoss
AC
AC

46

46

46

46

¥, X3
a8

¥, x3
33

Hanusl

Hanual

Hanual

Hanual

O 060 6 o

O O O 6

O 6 o O

O O 6O O o O 06 O

O O o o

o/c
0/¢

o/c
o/c

o/c

0/;

G O O 6

AS-18

AS~1S

AS-IS

AS-18

AS-1IS

AS~18

AS-18
As-18

. .
1]

i .

H e

4 .

: .
12 - - Yes Valves
12 1 9
12 - -  Yes anvc;
12 27 22
18 18 3 Yes Valves
26 Std 2 Yes Valves
12 Std 6 . Yes Valves
4 & 53
1 - &5
2 = 70
12 §td 4  Yes Valves
3 stda &
1 - 25
2 - 50
1= - - Yo Valves
1/2
1= o~ §
1/2
- - 136
1/2
) S 136
1/2

R.B.

R.8.

R.B,

R.3,

No 3,
24

Yo 3,
2%

19
19

No 18
19
19

Ko

LY
a

,
Tatane
eser "7

xS
¢ it!rﬂ.

TR

14 ;‘l Wt

oo
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LINE DESCRIPTION

DY Service Line 92

R Condensing 21
Mude Steam Supply

RCIC Turbine Stean 45
Supply

RCIC Purp Hinlmum 65
Flow

REIC Turbine 4
Exhuust -
RCIC Turbine 116
Exhiaust Vacuwn
Breaker

RCIC Vacuua Pump 64
Digchaxrge

RCIC Pump Suctfon 33
fron Suppresafon
Pooul .

RV Head Spray 2

9.2-4 56
6.2-21L

3,2-8 55
6.2-31e

3.2-8 55
6.2-31e

.2-8 56
.2-31h .

3

6
3.2-8 56
6.2-31n
3.2-8 56
6.2-314

3.2-8 56
6.2-31q

3.2-8 56
6:2"31“

3.2-8 55
6.2-31e

.B

B

A

DR-V-157
DY-v-156

RCIC-V~

RCIC-V-8

RCIC-V-
19

RCIC~V~
68

RCIC-V~
110
RCIC-Y-
113

RCIC~V~
69

RCIC-V~
K}

RCIC-Yy-

RIR-V-23

Gate
Gate

HO
Cate
HO
Globe
HO
Gate

O

Gate
HO
Clobe
HO
Cate

HO
GClobe
MO
Cate
Ho
Gate

HO
Cate

M0
Gate

10
Gato

Check

MO
Cate
o
Globe

1 HMapual
0 Hapunl

1

I

1 Process

0

o

AC

AC

ne

AC
AC

be

Dc

e
DC

TABLE 6.2-16 (COntinucd)w

DRAFT UNTIL WPPSS REVIEW

Hanual

Manual

AC
AC
nc

AC
AC

ne

nc

De

pe

Praceas

bc
pe

K

K
X

%

=327
3

~32¢
35

x1
x1
=35
36
32

ﬁgzg'
34

AU,
H,X2

»

kM
Hanual

RY
RM

Hanual

Hanual

R

o O O

&b

1c 1c
1c 1c

qA; o/c
c c

¢/o €.
ot o/c
c C

o/ olc
c "cC

o of/c
o o/c
o o/c
o ofc
c o/c
0 o/c
o/¢ o/c
o/c €

AS-TIS
AS-18

AS-1S

AsS-IS
AS-1S
AS-1S

AsS-IS
AS-18

AS-18
AsS-18

AS-~18

AS-1S

4S-18
AS-1S

2 -
2 -
10 16
1 5
10 16
10 16
1 5
4 std
2 5
10 sud
2 Std
2 Std
1- Std
1/2
8 Stud
6 -

6 15
6 Std

o W
5
- Yes S
2
- No 8
2
7 No W
10 No S
9 Ho A
5
4 No W
2 HNo W
- HNo W
2 No W
7 Yes 8

5 of &%

Valves §S.B.

Valves R.B.

Valves R.B.

s
Valves R.B.
Valves R.B.

Valves R.D.

-

Valves R.B,

Valves R,B.
Valvas R.DB.
Valves R.B.

Valves .E'B'

.13

flo

Ro

Ho

No

No

Ro

Ro

No

No

No

22

22

17

22

23

. CRE PPy PR
LT LRV :(‘.i‘ N
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LINE DESCRIPTION

Drywell Spray
loop A

Drywell Spray

Loop B

LPCI Loop A

1LPCI loop B

LPCI Loop €

Shutdown Cooling
Return Loop A

Shutdown Caoling
Regurn loop B

Shutdown Cooling
Suction

11a

118

12)

128

12¢

195

198

20

-

3.2-6 56
6.2-31g

2.6 S6
6.2-31g

3.2-6 55
6.2-31L

3.2-6 55
6.,2-21L

3.2-6 S5

6.2-21L

3,2-6 35

602"31.

3.2-6 55
602‘3“

3.2-6 55
6.2-31k

WiIR-V=~
16A
RIR-Y~
17A

RHR-Y=
168
RIR-Y=
178

RHR-V-
41A
RiR=V~
h2A

RR-Y-
413
RHR-Y=
428

RIR-V=
41C
RIR-Y=
42¢

RlR-y=
508
RIR=-V~
123A

RUR-Y-
33A
RUR-V-
S08
RIR-Y=
1233

RUR-Y=-
538

RIR-Y-9
RIUR-¥-8

Mo
Cato
b2
Cate

¥
Gate
Ho
Cate
Check

Mo
Gate

Check

Mo
Cate

Check

Mo
Cate

Clieck

Mo
Cate

]
Globe

* Clieck

0
Cato

Yo
Clode

Ho
Cate
n
Cata

0

AC
AC

AC
AC

Process

AC

Process

AC

¥rocess

AC

Process

AC

AC

Process

AC

AC

AC

TABLE 6.2-16 (Continued)

DRAZT UNTIL VEPSS REVIEW
:
AC 46 Hanual
AC 46 Manual
‘l

AC 11 Hanual

AC ~ 46 Hanual

Process -~ -

AC 113 Hanual

Process -~ -

AC 46 Manual

Process ~-. -

AC 46 TMsnusl

Proceas =~ -

AC F,A, X1
UM,
X2

AC H,A, R
u,x2

Process -

AS F,A, X1
UM,
X2

AC HA, R1
Y, x2

AC AN, R
N, X2

AC AY, R?
H,x2

o/c
o/¢c

o/c
o/c

o/c
o/C

o/c
o/c

o/c
o/c

AS~1IS
AS~IS

AS-15
AS-1S
AS-IS
AS-1S
A_S-IS

AS-IS

AS-IS

AS-18
AS-18

AS-1S
AS-IS

16
16

16
16

14
14

1%
14

1%
L}

12

12

12

12

20
20

Sl s L e R R LT L TOTH R SN

10
10

10
10

12

40

40

40

40

......
c ne

-
- e
<

o

26 Yes
24 -

12 Yes
2

- Yes

21

-  Yes

20

-~ Yeos

20

- Yes

- Yecs

PR AV £51 8 SNy o o R ® e eee 8

¢ of ¥

W Vslvas

W Valves

W Valves

W Valves

W Valves

¥ Valves

»
»

¥ Valves

w

¥ Valves

RC‘.

R.B.

R.B,

R.3.

R.B,

Yo 17,
24

No 12,
24

N 3,
24

¥o 3,
2%

W 3,
24

Ha 3

4

.
9

3
¥

Bl

LR X SY

. %a
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TABLE 6.2-16 (Continued) v

. R
=

- . .
a DRAFT UNTIL WPPSS REVIEY 5 w ] u»( ¢
N .
LINE DESCRIPTION .
RIR Loop At 4 3.2-6 56 B : . -
. pusp test lina 6.2-31p RHR=-V~ 0 . 0 AC AC ¥, X3 R c C O/C AS-18 18 Std 12 Yes ‘N Valves R.B. Yo 2, .
26A Cloba 18, ‘
- 24
disclarge header RilR-RV=- Rcliaf O PP. Spring - - cc c - 2 = , 33 Yes W Valves R.B. lNo 18 <
relict 25A . 19 =
heat exch. stean relfef RUR-RY=-  Relief 0 PP Spring - - c¢c ¢ - 10 -~ 22 Yes S Valves R.,B. lo 18 >
55A 19 -
heat exch. condensato RUR-Y=- 0 0 AC AC P X3 RM ¢ o/c ¢ AS~IS 4 - 18 Yes W Valves R.B. No 18
11A Cate
haat exch. condensate RIR-RV=  Rclief O PP Spring - - c C c - 8 - 20 Yes W Valvee R.B. No 18
reliof 36 - 20
purp minimm flov RIR-FCV- KO 0 AC AC k1 R 0 C 0/C As-1s 3 8 22 Yecs W Valves R.B. Yo 18 -
64A Globe
heat exch. thermal KUR-RV-  Relief O PP Spring - - cc ¢ - 1= - 188 Yes W Valves R.B, No 18
relfef 1A 1/2 19 .
heat exch., veat RUR-Y~ o 0 AC AC 39 Manual € O/C C AS-IS 2 Std 175 Yes A Valves R.B. No 18
13A Globe :
FDR systea Inter- RIR-Y~  Cate O Hanual Manusl = - e e - 3 - 6§ No W Vslves R.B. o
tie 121
. CAC system Loop A RlR-v- 1O 0 AC AC d‘{ Manual € € OfC AS-IS 2 Std 44 Yes W Valves R.B. No 18
drain 134A Cata 37
. RIR foop B 48 3.2-6 56 B *
. puap test lina 6.2-31p RUR-V~ Ho 0 AC AC F,X3 R cc 0/C AS-IS 18 Std 12 Yes W Valves R.,2. Ko 2,
243 Globe ;2;
discharge header RUR-RY~ Relief O PP Spring - = cc ¢ - 2 - 30 Yes W Valves R.3, 1o 18 ° .
soliel 258 - 19
hear exch. stean RUR-RV~ Reliof O PP Spring - - c C c - 10 - 20 Yes S Valves R.B. No 18
rellef 55n 19
puap ASD suction RUR=RY=5 Relief 0 PP Spring - - c C c - 2 = .+ 20 Yea W Valvea R.B. Jo ig
relief
heat exch. con- RUR-Y- 0 0 AC Ac X3 X C 0/C C As-IS 4 Std 35 Yes W Valves R,B, No 18 v
densate 313 Cate - v
pusp ninfmum floy RIR-FCV- 30 0 aC A 3B ™ 0 C O A5-35 3 8 22 Yos W Valves R.3, Jo 18 A
L] Clobe v
£lush lino rolicf RiR-RY=  Rclicf 0 PP Spxing - - ¢ C 1 - 2 = 34 Yes W Valvea &.3, No ;g »
‘ a0 e
* heat exch, thermal RllR-RY~  Reldef O PP Spring -~ - c¢c ¢ - l- =~ 189 Yes W Valves R,3, No 18 v
relief 13 v 1/2 13 .
heat cxch, vent t RiR-Y- kO 0 AC AC 39 Hanusle € O/C €  AS-IS 2 Std 190 Yes A Valves R.B. No 18
738 Clobe .
- CAC systea Loop B RR-Y- ¥0 . 0 AC AC <f Manusl € € OfC AS-XIS 2 Std 44 Yes W Valves R.B, No 18
. draln 134 Cato 3 7 .
¢ - K .

A s o
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LIRE DESCRIPTION

CAC Divisfon 1
discharge to
drywell

CAC Divigion 2
suction from
drywcll

CAC Diviafon 2
discharge to
drywell

CAC Division 1
suction froam
drywell »

CAC Division }
discharge to
wvetwoll

CAC Dlvisian
dlacharge to
watwell

CAC DPiviglon 2
suction froa
vegwoll

CAC Divigion §
suction froa
wvatwell

96

97

98

99

102

103

104

105

3.2-17 56
5.2-31g

3.2-17 56
6.2-31g

3.2-17 .56
6.2-31g

3.2-17 s6
6.2"313

3,2-17 S§
6.2-31g

Ji2-17 3§
602"318

3.2-17 36
602'318

3,2-17 38
6.2‘31:

B

LARd - - - ~ .. 0
oo shd X o XL 1) --:--\\. VU W g TN, wrw TP TN R R L N PRV e,

T

CAC-V=2
CAC-FCY-
2A

CAC-V-13

CAC-FCV-
1B

CAC-Y-11

CAC-FCY=-
2B

CAC~-V-6
CAC-FCY-~
1A

CAC-V-4

CAC-FCV-
4

CAC-Y-13
CAC~FCY-~
40

CAC-V-17

CAC-¥CV~
b}

CAC-V-8

CAC-FCY-
A

Cace
Elo
Clobe

¥0
Cate
ails]
Clobe

H
Cate
Bl
Clobe

10
Gate
2)00]
Clobe

MO
Cate
Ell0
Globe

1]

Gage |

Globo

Gato
Ko
Ulods

Cate
Eio
Globe

DT

bC
AC

AC

AC

bc
AC

e
AC

AC

g AC

AC

TALLE 6.2-16 (Continuad)

DRAYT UNTIL WPPSS REVIEW

de n Honual €
AC 37 Hanuel C
oo 7 Hanual C
AC kY} Hanual C
e k7} Hanual C
AC 37 Hanual C
] 37 Manual ©
AC 7 Hanual C
pe 37 Manual €
AC 37 Manusl €
e 37 Msnumal

A 31 Wepual €
”% . 37 Yanupd

AC 7 HManuel €
Do 37 Hanual O
AC in Manual €

el  amaada et L LTI T PR

o/c
o/c

o/¢c
o/¢c

o/c
o/c

o/c
o/¢c

o/c
a/c

o/c
o/g

o/¢
o/c

o/
ol¢

AsS-18

AS~IS

AS-13

AS~1S

A3-~1S

AR~18

45-18

AB-18

4 std

2~ std
1/2

4 Sud

2- §td
1/2

4 sud

2- sid
172

4 §&td

2- Std
12

4 s5td

2= Std
12

4 e

2~ 8¢
12

4 8

&~ §td
3

4 8ud

2~ Std
12

e

Ll asadd 4

g of 58

e

4 Yes

2 Yes

8 Yes

4 Yesu

3 Yeu

T ¥u

5 Yea

"

Yes

A Valves R.B,

A‘.S Valves R.DB,
A Valves R.B.
A,8 Valves R.é.
A Valves R.X.

A Yalves R,

-

A8 Valves R.i}o

[RICRYIR

A8 Valves 8.3,

o 27

Ko 17

No 17

No 17

Mo 17

So 37

Ho 17

LI PR 303
VOEONSE . e

T .

AN
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LINE DESCRIPTION

RHR lwop A Sup-
pression Pool
Suction '

RIR Loop B Sup=-
pression Pool
Suction

RIR Loop € Sup-
pression Pool
Suction

RUR Loop At

heat exch, stesa
telief
condcnsate pot
drain
condensate pot
drain

RHR Loop B:

heat exch, stean
relief
condensate pat
draln
cundeasate pot
draln

RIR loop C3
pusp test lipe

dischurge header
reliud

pusp C suction
yelief

pusp niafsun flow

Suppression Pool
Spray Loop A

Suppression Pool
Spray loop B

k1]

2

36

uz

118

2%

25A

258

3.2-6 36
6.2-31n

3.2-6 S$6
6.2-31n

3.2-6 56
6.2-3ln -+

3.2-6 56
6.2-314

3.2-6 56
6.2‘314

3.2-6 ;5
6.231¢

3.2-6 36
6.2-31h

302‘6 56
6-2’311\

v
)
]
2

RIR-V-4A

RHR-V-4B

RIR-V-4C

RIR-RY~
95A
RIR-Y-
124A
RHR-Y=
1248

RIR-RV~
958
RiIR-Y~
123
RIR~Y=
1258

RIR-Y-3)

RIR-RV-
25¢
RlIR-RV=
g8c
RUR~Y=
640

RUR~Y=
27A

RIR=-Y~
278

-

&

TABLE 6.2-16 (Continued)

DRAYY UNTIL WPPS3 REVIEW

L }
]

» -

o 0 AC AC 46 Manual O O/C O  AS-IS

Cate

HO 0 AC AC 46 Hanual 0 0O/C O AS-1S
Cate

Ho 0 AC AC  ~ 46 Hanual 0 O ] AS~1S
Cata

Rellsf 0 PP Spring -~ - cc-.¢C -

O .0 AC AC 39 MHanual C C €  AS-TS
Cate .

Ho 0 AC AC 3 Hanugl C C [ AS-18
Gate v N

Reliet O P Spring - - c ¢ c -
00 A AC 39 Honual € G € AS-IS
Cate

Ho 0 AC AC ‘19 Hapual € € C  AG-IS
Cate .

10 Q0 AC AC ,X3 M e € C As-Ip
Globe e .

Rsldof O ¥P Spxing = - ¢c¢ ¢ -~
Relief O PP Spring = - C G C =

Ho 0 AC AC 38 b 0 © 0/C As-1§
Globa

to 0 AC AC T,X3 R c ¢ o/C As-1S
Cato .
Xo 0 AC AC F. X3 R C ¢ ofc As-1s
Cate ’

D L L T R T R e A e LT T TR IF R TI I VBN TE 2 )

P LA AT s ls  h e ATY T Ghen fe AT R LM IOy 2 O B repam MRS T A A Be MR

cemmcoon:

24 Std

24 Std

24 sid

6 10

6 10

.

Ed

2

24
un
12

1
u

14 . Ycs_

34

30
)
30

5

6

Yes

Yea

Yes

Yeos
Yes

Yes

Yes

Yes

Yas
Yes
Yes

Yes

Yes

Yes

r <

o w

L & <

Valves

Valves

Valves

Valves
Valves

Valves

Valves
Valves

Volyss

Volves
Valves
Valves

Valves

Valves

Valves

R.B.
Rels
B'n.

ReB.
R.3y
R
R.B.

PR A

*
<

¥

No 18

No 18

Ko 18
No 18
No 18

S e
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© TA3LE 6.2-26 (Continuad) \ O :
. ' T . ’3\{(
. DRAFT UNTIL WPPSS REVIEM : RY \O Jf
» . * ] 1194 .
) 1. . d ;!'. "4
’ LINE DESCRIPTION
RB to Watwell 119 3,2-15 56 -B CSP-V-9 A0 0 Spring Afr 40 R4 cc € 0 - 2% 4 1 Yea A Valves R.B. Yo 17
Vacuua Breakers 6.2-31q Butfy .
C5p-v-10 PC 0 TProcess Process = R c - 2% - 4 Yea A Valves R.B. No 26
. Clieck
RB to Wetuell 66 3.2-15 36 B Csr-y-5 A0 0 Spring Alr &0 e cc ¢ o 24 4 7 Yes A Volves R.B. Mo 17
Vacuun Breakers & 6.2-31b Butly
Wetwell Ventil- 6.2-31q CSP-V¥-7 PC 0 Process Process = Ry cc ¢ - 2% - 10 Yes A Valves R.B. No 26
ation Supply Check N
CSP-V-4 A0 0 Afr Spring F,B,Z RM c¢c ¢ c 25 4 14 No A Valves R.B. Mo
Butfy . ..
CSP=v=3 AQ 0 Afr Spring F,B,Z RM c ¢ [ [ 25 4 17 No A Valves R.B. MNo -
Butly .
RB to Wetwell 67 3.2-15 36 B CSP-v-6 A0 0 Spring Alr 40 R ccC c 0. %4 9 Yes A Valves R.B. No 17 .
Vacuun Breakers & 6,2-31§ Butfy . . .
Hetwoll Ventil- 6.2-31q csp-v-8 PC 0 Proceas Process -~ » cc c - 2k -~ 16 Yea A Valvea R.B. No 26 .
ation Exhauat - - Chack - %
CEP-V-4A AO 0 Afr Spring F,3,2 RH cc c c 28 A 10 Mo A Valves R.B. K> I
Butfy R o
CEP-Y=JA AC 0 Afr Spring 7,B,Z KA c ¢ c c 2% 4 12" Ho A Valves R.B. Ko _:'
Butfy .
* - CEP-V-43 A0 0 Alr . Spring F,B,Z RM cc ¢ ¢ 2 1 10 No A Valves R.B3. Yo, . ~
. Gate .
. CEP-V-3B A0 0 Alr Spring F,B,2 RM ccC c c 2 1 12 No A Valves R.B. Yo .
Cate
Dryvell Ventfl- 53 3.2-15 S6 B CSP-V-2 A0 .0 AMr Spring ¥,B,Z2 RY ce¢c ¢ ¢ 3 4 1 No A Valves R.B. MNo 17 '
ation Supply 6.2-31b Butfy . H
Csp=y-1 A0 0 Alr Spring  ¥,3,Z RY c ¢ c c 30 4 Q No A Valves R.A, N
Butfy i°
" %
Dryvell Ventil- 3 3.2-15 55 B CER-Y=JA A0 . O AMlr Spring ¥,3,2 ®M [~ c c 3 4 12 Yo A Valves R.l;. %o 17
- ation Exhaust 6.2~314 . But{y .
CEP-Y-2A A0 0 Alr Spring - ¥,3,Z RY cec ¢ ¢ 30 4 8 Mo A Valves R.I. No
Sutfy
. CEP~Y-13 A0 0 Alx Spxing - TuB.Z R [ c c 2 1 12 Ro A Valves R.B. No .
. Cats
CEP-¥~28 AO 0 Alr Spring F,B,Z R c¢c ¢ ¢ 2 1 8 No A Valves R,
Gate . .
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’ LINE DESCRIPTION

RCC Ialet llesder
RCC Outlet Wcader

Suppression Pool
Cleanup Suction

Suppression Pool
Cleanup Retura

RWCU Fron Reactor

RRC Punp A scsl
Water

RRC Puap B scal
vater

RRC Souple Lina

eoaes srwre o

- ovom

» . meaysreas

46

100

101

34

L3 1)

Alp

694

.

»

3.2-14 56 B RCC-V-104 MO

6.2-31c

3.2-14 56 B
6.2-310

3.2-12 56 B
6.2-314 -

3,2-12 56 B
6.2~310

3.2-11 83 A
6.2-31k

323 36 3

842310

3.2°3 3 B

6.2-31¢

3.2-3 35 A
6,2-314

Cate
RCC-V-5 MO
Cate
RCC-V~-21 HO
Cate
RCC-V-40 X0
Cate
¥PC-V¥~131 YO
Cato,
FPC-V-154 10
Cate
FPC-V-156 10
Cate
FPC-Y-149 Cloba
RUCU-Y-1 M0
Gata
RHCU-V~4 }O
Gato
Rhf-Y=  Chock
13A s
RRG-V= W "
16A Gate
RKC~Y~ Cuock
138 -
KRC-Y= 0]
163 Cate
RRC-Y~-19 §0°
Clobeo
RRC~V=-20 AO
Globae

o

O r4

»

P wa apet dause

*

TABLE 6.2-16 (Continued)

DRAYT UNTIL WPPSS REVIEW

Ac e sur - 00
AC cac YT - 00
Ac ac sy - 00
AC A s - 00
ac AC “F,B R cc
AC ., AC b % T cc
AC AC F.B R cc
Manual Magual - - e
AC AC A, R 00
WU~ €Y, L)
X2
ne ne AJ,, &, 00
"Iul
X, W
Yrocoss Trooesp = " 00
i
AC AC AT 00
Praceas Froceoss -~ - Q
e
AC K AT - 90
AC Spring 3,6, Wi [ ]
. D,
Mr  Spring B,C, M € G

o,P -

N e eniTibe meemets  getmayen
.

eeimpae » @

AS-1S
AS-IS
AS-1S
As-1S
c AS-18
[ AS-1S
[ AS-18
Lc -
C  As-Is
€ AS-IS
c -
€ AS-18
[ ”
C  As-IS
c ¢
c ¢

10 Std
10 8cd

10° Std
10 5ud

o
©n
Lad

&

(-]
0w
Lad

[-3

3/ §td

7§ 83 ~

3/4 std
3/4 sud

3/4 <5
3/4 s:«i

-

‘2

Ho

Ro

Yo

He

]

Ho

U Valves

|

HTe . swram 9 o wwmen Spmnaan s @ S &

I ,{1‘&

Valves

Valves

Valves

Valves

Volves

¥ Valves

W Valves

g‘u""x\! vg Fagq owir

R.B.

R.B.

R.3

7.3,

No 17

No

Yo 17

No 17

Ne

Ios
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LINE DESCRIPTION

)

Drywell Equipment 23

Draln

Drywell Floor
Draln

Decontantnation
Soltn. Supply
Header

Decontaalnation
Soltn. Return
Header

CIA for Safety
Relief Valve
Accuzulators

CIA Line ‘A for

ADS Accunulators”

CIA Lina B_for
ADS Accuzulators

CRD Insert Lines
(185 scparate
lines) .

CRD Withdraval
1ines (185
separate lines)

2%

94

935

56

898

9l

10

3.2-9 56
6.2-31%

3.2-10 56
6.2-31k

3.2-10 ¥A

3.2-10 ¥A

3.2-21 56
6.2-11c

3.2-21 56
6,2-31c

=

3.2-21 56
6.2-31¢

3.2-4 6

3,2-4 58

L1

oy
)

.n

EDR-V-19
EDR-V~20

FDR-V-3
FDR-V-§

CIA-V-21
CIA-Y-20

AO
Gate
AQ
Cata

A0
Cate
A0
Cate

Cheek
10
Cloba

CIA-Y~31A Check
CIA-V-30A 1O

Glode

CIA-Y=31B"Check
CIA-Y-30D X0

Globe

" eaets 0w adn ey »

0

My
Alr

Alr
Atr

Procaas
AC

Process
AC

Process
AC

TABLE 5.2-16 (Con:}nuod)

DRAFT UNTIL WPPSS REVIEW

Sp:inx

Spring

Spring
Spring

Process
AC

Procoss
AC

2rocess
AC

7,3 RH
rB RM
7,3 RA
7,0 R4

41 Hanual
Y] Hanyoal
42 Manual
Sto Note 4
See Note 4

AN MNG WS TR she S SR et R Tcnepapeie 0 ¥

AS-1S
AS-18

AS-18

IR AP v s am eSS BOS S W B PUSoras Gt 10800 8

mesawme sl

3 Std
3 st

3 Sud
3 Sud

3/4 -
3/4 Std

1/2 -
1/2 sed

1/2 ="
1/2 sed

3
10

5
15

2
15

No

Ko

Ro

A

FeNiray e

Valves R.B.

e %

vy

Valves R.B.

Blanked R,B.
Close

Blanked R.B,
Close .

»

Valves R.3.

A Valves R.B.-

-

A Valves R.3,

Ro

Ro
Ko

do

Preacem e

-
.
v
3,
»
v
2
-
s
“w
=
b4
S

17

17

17

7

@



LIHE DESCRIPTION

Alr Yne for
testing RUR-V=-50A

AMr line for
teating RlR-Y-508

Alr line for .
teating RIR-V-41A

Alr line for
testing RUR-V-41B

Alr linc for )
testing RUR-V-41C

Alr line for
testing LPCS-V-6

Alr line for
testing liPCS-V-5

Alx line for
testing RC<F—V—66
ol

Alx line for

teasting WY
vacuum velief
valyes

Alxr line for
waintenanco

Tip Ynes

'789

424 6.2-31r 56
3.2-6

69c

61f

54BE

62f 6.2-31r 56

3,2-6
784 6,2-31r 56
352-7

6.2-31r 56
30 2'7

54Aa 6.2-31r 56
3.2-8

82¢ 6.,2-31r 56

9.3-1

93 9.,3-1 56
6.2-31t

27a- 54

B

PI-VX-
424
PI-VX-
26

PI-VX-69c Globe

PI-yX-221 Globe

PI-VX-61f Globa
PI-VX~-219 Globe
PI-VX~ Clobe
548f

0
o

0
0

0

PI-VX-218 Globe ‘O

PI-VX-62f Globe
PI-VX~220 Cloko

PI~VX~784 Globe
PI-YX~222 Globe

PI-VX-78¢ Globe
PI-VX-223 Globa

PI-yX-~ CGlobe
S4Aa
PI-VX-217 Clobe
CAS-V-453 SO
Globe
CAS-CVX~ Check
82e
- Plpe
Cap
SA-Y~109 Gate
€513004 SO
Ball
€513004  Shear

TABLE 6,2-16 (Continued)

<

DRAFT UNTIL WPPSS REVIEW

Clobe O ﬂﬁanunl

Globe O Hanual

Hanual
Hanual

Hanual
Hanual

Manual
Hanual

Manual
Hanual

Manual
Hanual

Manual
Hanual

Hanual
Hanual
AC

Proceas

Hanual
AC

Hanual
Hanual
Hanual
Manual

Hanual
Manual

Hanual
Hanual

Hanual
Manual

Hanual
Hanual

Hanual -

Hanual
Hanual
Hanual
Spring

Proceas

Manual

44

AC 6,?

Explosive 43

R

a

& B

88 BR

& & BE BB BE B B
&6 BE &

o O

OOSO

1c

88

1c

LC

Lc

LC

1.C
LC

Lc

1c

Lc

LC

1c

- Q

e

L T Y S R e R e O o - T Y TR Y YR Wy

[

<7
<1
<7
<7

<7
<7

<7
<7

<7
<7

<1
<7

<7
<7

<7

- <7

~

Ro

No

o

No

Ho

No

No

No

Ho

o

No

A Valves

A "Valves
A Valves

N

A Valves

A Valves
A Valves

A valves

A Valves

A Valves

Yalve

A Valves

.
L av
oty

P
TOORA L NC R

R.B.

R.B.
R.B.

"R.B.

R.B.
R.B.
R.B.

R. B.

R.8.

S.B.

ROB.

”

Ho 25

No 25

No 25

No 25

No 25
Ha 25
No 25

No 25

No 2.5 .

No

%o 29
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TABLE 6.2-16 (Continucd)

P DRAFT WNTIL mfss REVIEN :,,[ Y \r( 9_‘(

e
. . .- ] Y
-
LINE DESCRIFTION {
Radlation Honitor 85b 6.,2-31s 56 B Px-\LA-QS'OSO 0 AC -  Spring 47"4- 60 ¢ ¢ 1 <5 « Yo A Valvea R.2, o 25
(5-Sk=20) Supply 3.2-15 Cate )
line . Pr-X-251s0 o AC Spring AT ‘IS 0o ¢ ¢ 1 <5 -
. Gate 7
Radfation Monftor 72f 6,2-31a 56 3 PE-2%8Fs0 o ac Spring AT o Y 60 ¢ ¢ 1 <5 <« No A Valves R.B, MNo 2§
(s-5R-20) Rotura 3.2-15 pr-evx- 724 Sato * :
. Uae "CVX~721 Clicck O Process Process - - 00 € =~ 1 - - .
Radtation Monitor 73s 6.2-31s 56 B P3-VA-2565y o 4¢ Spring T 0606 ‘¢ ¢ 1 <5 =~ No A Valves R.B. Mo 25
5-SR=21) Supply 3.2-15 Gats - g .
1ine PIX-257s0 o0 AC . Spriug ,Ar"/? 600 .C ¢ 1 %5 - -
Cats
- AL - 1754 .
Radiation Nonttor 29/ 6.2-31s 56 B PEYA 257% o ac Speing  _AT” 2 o0 ¢ ¢ 1 <5 = Yo A Valves R.B. Mo 25 .
(S-5R-21) Return C 3.2-15 l’t-C\lKo.'l‘lc_c"“ . -
1line . - Check 0 Procoss Process - - o0 c - 1 - -
All Instrwent =~ 54 - EF 0 Spring EF - - 00 o0 - iy - - - Valves R.B. W20
lines from reactor Cheek - 61
Clobe 0 Hanual Hanual - - 00 o0 =~ 4 ~ -
. 51
All Instruzent - 56 1 - EF 0 Spring FEP - - 00 o - 16~ - = Volves R.B. No 27
lines fron pri- Chicek 1~
zary contasnaeat 1/2 .
Clobo O Manual HManual = - 0 0 ] - 16~ - . .
1-
- 4 ) - . 1’2
Tastrument ldncs =  3,2-15 56 B - Check O Procoes Frocess = - cc o = ~ Yes A, Valves~ R.B. ¥No 27
{Mydrogen monitors) ) i
retura to contain~ Gloda 0 Manual Ianual® - - o0 o - 1 - - i
ment ' - %
>
. “
¢
. A )

[+ 08

K
A
-
.
.
.

sdash?”
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Signal
.A*

B*
C*
D*

F*

J*

K*

P*

g . - v g .
. . . WNP-2 t ‘ ! | 4
13uf2€
TABLE 6.2-16

* PRIMARY CONTAINMENT..AND..REACTOR VESSEL
" ISOLATION SIGNAL CODES FOR TABLE 6.2-16**

Description

[

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).

Réactor vessel low water level (Trip 2)
High radiation - Main steam

Line break - Main steamline (steamline high space
temperature or high steam flow).

ﬁigh drywell pressqfe (core standby cooling systems
are started).

Line break in cleanup system -~ high space temperature.
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; o;hér functions

are

** Sea
. the

given for information only.

notes 30 through 46 for isolation Signals generated by
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. -

'

peal P e Mgty
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TABLE 6.2-16 (Continued)

Signal Description
BT B T AT ST y

S Lod'drywell pressure

u* High reactor vessel pressﬁre

W High temperature' at outlet of cleanup system .
non-regenerative heat exchanger

Y Staﬁdby liquid control system actuated -

Z* Reactor building ventilation exhaust plenum
high radiation

RM Remote manual switch located in main control room

G* Low condenser vacuum

"H* Turbine Building high temperature

. T High leakage flow
X* "K" plus RHR/RCIC equipﬁent area high temperature
‘X1* High drywell pressure and low reactor pressure
X2* RHR equipment area high temperature

X3* Reactor véssel low water level (Trip 1)

E*  Raveme Wmwi. Cutsns-Up SYSTEM Mo Oifcceenria e

* 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
£ AR NAIRRN T I ey artn
Valve Type
) A0 air operated ’
MO motor operated
PC positive closihg
EHO electro-hydraulic operated
SO solenoid operated
Location
I inside containment
o

outside containment

T

Power to Open/Close

_AC
DC

‘ﬁ.——;
b;ocess,

pro
PP
spxr

. AC electrical power

DC electrical Power
— :
process flow

process fluid overpressurization
spring

Normal Position

0
Cc

open
close

Process fluid

w
A
s
H

water

air

steam

hydraulic £fluid

Termination Zone

B
RB
Rad W
SB

turbine building
reactor building
radwaste building
service building

- . l-"f:’w usLmrna

m:{”.',,:( ]
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TABLE 6.2-16 (Continued)
NOTES FOR TABLE W T g -

e Asmva e n S NN 2} Pl
n‘h":ﬂ;-‘:’.’l’", ‘:{'{' L"':“: " 4 s

Type C testing is discussed in Figure 6.2-31 which shows the
isolation valve arrangement. Unless otherwise noted (see
notes 4, 27, 28,29) all valves listed in Table 6.2-16 are
type C tested. . -

l.

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 opened 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 FO1l0,
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 isolation
if it becomes necessary. The hydraulic lines are small
and terminate in the reactor building which is served
by the standby gas treatment 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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The hydraulic control unit (HCU)..is.a General ,Electric
factory-assembled engifiedred module of val¥es, 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 .
provide. :

Thus, although the ¢odes 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.qg.,
solenoid valves, pneumatic components, and instruments).

The design and construction specifications fox 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. . '

L]

The CRD lines will be included in the type A test leakage
since the reactor pressure vessel and the nonseismic por-
tions of 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 10CFR50,
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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. hlternating current motor-operated valves required for .

isolzfionsfunctions arespowered from the AC standby 7/ 5o
power buses. Direct current operated isolation valves
are powered from station batteries.

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.

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. ’

Reactor building ventilation exhaust plenum high radia-
tion signal (2Z) 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.

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.

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 only. Reported times are in seconds.

All isolation.&alves are Seismic I.

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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., Leakage control system provided, see 6.7
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Bypass leakage of secondary containment is not con~-
sidered during design basis LOCA, see 6.2.3.2.

Valve 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.

These lines connect to systems outside of the contain-
ment which meet the requirements for a closéd 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.

Relief valve setpoint greater than 77.5 psig (1.5 times
containment design pressure). ,

Relief valve ‘setpoint is 75 psig.

Cannot Pe reshut after opening without disassembly.
See 6.2.4.3.2.2.1.2
See 6.2.4.3.2.2.2 . ‘

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..

Applicable poftion of the‘flow diagrams 3.2-6, -7, -8,

and” -15, to be updated to‘'reflect the configurations

shown oﬁt?igures 6.2-31lr and -31s.
| amd 9.3, _

The 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)

e mwpies?
indication lighﬁé”ﬁhlch 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.

Instrument lines that penetrate primary' containment
conform to Regulatory Guide 1.ll. 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 contintously demon-"

strated during plant oOperations 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.

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 requlrement of General Design
Criterion 57 and therefore reguire 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:

4
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e33O Ot communicate :withveither the reactor

coolant system or the containment atmosphere,
b. are protected against missiles and pipe whip,

c. are designed to withstand temperatures at least
equal to the containment design temperature,

" d. are designed to withstand the external pressure
from the containment structural acceptance
test, and ’ ’

e. 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 f£luid.
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 {here-
fore- be considered to be exempt from type C testing.

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

R T T N MY 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 tubé 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°F
Leak Rate 10-3cm3/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

Leak Rate 10-3cm3/sec STp
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' TABLE 6.2-16 (Continued)

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 TIP information. If a failure occurred such as

not being able to withdraw the TIP 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. y

Leak testing of the ball valves also is not recommended
since the guide tube terminates in a sealed indexer
housmng 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. Note that the TIP ball

valve is normally closed and thus is a part of the leak-
age barrier being monitored. Consequently, the personnel
exposure requlred to conduct type C tests from inside

the containment is not warranted. )

System is initiated after a LOCA. 1Isolation valves will
auto close on the following high leakage conditions: >

a. 5 PSI between main steam isolation valves, 60
’ seconds after system initiation

b. High flow from main steam line to low pressure
manifold, 150 seconds after system initiation

c. Inboard main steam isolation valve opened,
‘after system initiation .
PCRVIS is not desirable since the feedwatexr system,
although not an ESF system, could be a significant
source of make-up after 'a LOCA whmch is not concurrent
with a seismic event.

>
Feedwater check valves on either side of the containment
provide immediate leak isolation, if Yequired. The feed-
water block valves can, however, be remote-manually
closed i1f there is no indication of feedwater flow
(see 6.2.4.3.2.1.1.1). .

kit
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The RCIC system couidZBo—used at most only during Eha
first several hours after a LOCA./ The RCIC system wil

wonid be initiated by low water level (B signal) and
subsequently will be automatically tripped by one of
the turbine shutdown signals listed below.A The operator

upon receiving indication that the RCIC system is no

longer

operable should complete isolation of the system

by remote-manually shutting the isolation valves which i
have not been automatically shut. Also fhe cperator wil] isclate ihe
Re1C aystem on a high level alerm jn the appropriate. Reactor Building sump-
Automatic shutdown of the RCIC turbine occurs upon
receipt of any one of the following signals:

Qe

b.

turbine overspeed

high water level in the RPV
low RCIC pump suctidn pressure
high turbine exhaust pressﬁre

closure of steam supply valves

Auhomatic"closure of steam supply valves to the turbine

occurs
a.
b.
Co.

d.

upon receipt of any one of the follow}ng signals:

high flow in steam supply line ) o .
high ;rea temperature
. low reactor QFesspré of 50 psig

high pressure between turbine exhaust-diaphragms‘

The low reactor pressure signal of 50 psig is expected
to occur almost immediately after .2 design basis 1LOCA
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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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
T Turbine thrafle\_shut at all otheyp times. RCIC-V-19 auto closes on=a.when *_he....
valve closes follow; turbine trip (settS2, akewm) . Shoud aleak occur when the valve is

open, it will be detected by a high level alarm in the appfopn-afe_ Re_ad"';u f .\d‘@.
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 <.
hotle valve isolation, if required. RCIC-V-13 auto closes em=a whén the Hucbine
by falowing 0 turbine trip (se]:a:ézr—a-beve) .

35. The RCIC steam exhaust valve, RCIC~V-68, is normally
,open at all times. Should a leak occur, it would be
detected bysthe RCIC. room high temperature leak detec- \
and alarmed ~Eion System. The—alarm —annuneiated—in—thecomtrol (See Nete 32
rooR~Would—alert—the—operator—to—remote—~manually
isetate—the—REEC—-sysiem

36. The'rRCIC vacuum pump discharge valve, RCIC-V-638, is
. normally open at all times. The wvalve 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.

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.

38. 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. ‘

zesult—Imany—release—of-activity—Valve—ecanr—beremote-

plordithai ™ ) on is indioated in
C Valve s open only during chddown . Valve position is indical
+he con-lirol Proom o prd ide o,oe(afor confirmation of wvalve afatus.

. . " k oo
{ when +he valve is open, it w.!\ be detected y
%‘g{f\‘d\evg\ "-(?\‘bwfcq‘%r the appropriate Reacior Building sump.
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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 indicotor as confirmation
of valve status.

41.. Indication of containment air compressor discharge
header pressure and a low pressure-alarm exist, in the
main control rpoom. The operator can remote-manually
shut valve CIA-V-20 should the containment air compres-
sors become unavailable. The isolation check .valve,
CIA-V-21, provides immediate isolation.

42. 1Indication 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 setpoint. The isolation check valves,
CIA-V-31(A,B) provide immediate isolation.

43. The oéerator’s indication that remote-~manual closuré of
the TIP shear valves is required, is failure of the TIP
ball valves to close as monitored on Panel S. T

44. Normally closed. Opened only when testing wetwell to
" drywell vacuum breakers. . . .

Valye is—interlocked—with CAC system,

s¥stem Xs placed ip operation apd fo
AC system /ig/shyutdowr. /The' CAC stém As
ensgiofi off £he (prima contiifme
vieuwl, T

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. i :

of—the-primary containment. - (See reply to-Questions
22<50—-end—232-003—for—evatuation—and—consegquences—oi
: £ .
i Tne valve closure requirement w'.||
be Indicated by ahigh level alorm in the appropriate Reaetor
4F-——Under—dustoT TEVLEY. Buildiing  Sump, which_will be _,ycesse

indvcative of AECCS leakage
into secondar\i containvmen

.







Q. 22.045

You state in 6.2.4.1 of the FSAR that instrumentation lines are designed

to the provisions of Regulatory Guide 1.11. Provide the analysis performed
which demonstrates that in the event of a rupture of any component in the
instrument lines outside the primary containment, the integrity and func-
tional performance of the secondary containment and its associated filtra-
tion systems are maintained.

RESPONSE:

An analysis is not warranted since each instrument line that penetrates
the containment includes an excess flow check valve immediately outside
the containment as an isolation valve. The leakage from a line ruptured
downstream of this valve would therefore be negligible (less than 0.1 gpm)
since the check valve will seal the line.

The instrument lines from the containment through the excess-flow check .
valve are Seismic Category 1, meet ASME Section III, Class I requirements
if part of the reactor pressure boundary, and have been protected from
pipe whip and missiles. ’






Q. 22.046

Revise Table 6.2-16 of the FSAR to include the isolation provisions
for instrumentation lines penetrating the primary containment.

RESPONSE:

Table 6.2—16*'has been revised to include the instrument 1lines pene-
trating the primary containment (see the response to question 22.027).
The individual instrument penetrations for a given type were not listed
separately since the information given would be repetitious and can be
adequately covered by a single entry.

4 .
A cevised Tovle G.3-(b has beca Su\:ml'\'\e& waih C\K\’-S\'\OH

P - U



Q. 022.47

You state in Section 6.2.5.1 of the FSAR that purging hydrogen from the
containment is not required as a backup system to the hydrogen recombiners
since all components of the recombiners are redundant. We have provided
guidance in Section C.4 of Regulatory Guide 1.7 which states. that the
capability of a controlled purge of the containment atmosphere should be
provided to aid in cleanup. Discuss your plans to comply with the
guidance contained in Regulatory Guide 1.7.

Response:
Refer to 6.2.1.1.8.3, 6.2.5.1.m, and 6.2.5.2.4.%

*See attached draft.
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All containment purge valves, inc‘uding the 2" bypass valves,

are designed to shut within £four seconds of recelpt of a
containment isolation signal and to shut agalnsc full con-

tainment design pressure of 45 psig. The containment isolation
signals and the purge valves are part of the containment ‘
isolation system which is an ESF system. Each purge line

has two isolation valves. These valves are opened by allow-

ing compressed air to oppose a sprlng in the valve actuator.

On a loss of compressed air, loss of electrical signal, or

on a containment isolation sxgnal the valve is shut. If

the purge system were operating at the time of a LOCA, the

system will automatically be secured. The level of the |
dct1v1ty released through the purge system before isolation

would be limited to the activity present in the coolant prior

to the accident since the purge system will be isolated be-~

fore any postulated fuel failure could occur.

6.2.1.1.8.3 Post - LOCA

The unit coolers are not required after a LOCA since heat
removal is then accomplished by the containment coollng
system, a subsystem of the RHR system, as described in 6.2.2.

=: BQ‘G—MLM%,‘JE‘\ HQ ‘x‘o .\,,
LOC** Two 100% redundane hydrogeﬁ recombiners are -thexs
placed in operation to ensure that the hydrogen buildup does

not reach a»eanoekeusylevel v
flamimable
Any equipment located inside the primary containment which

is required to operate subsequent to a LOCA has been designed
to operate in the worst ant;c;oated accident environment
for the required period of time (See 3.1l).

J

6.2.1.1.9 Post Accident Monitoring

A description of the post accident monitoring systems is pro-
vided, in 7.5.

6.2.1.2 Containmen% Subcompartments

The two areas within the primary containment considered sub-
compartments are the area within the sacrificial shield wall i
and the area above the refueling bulkhead plate at elevation .
583°%.

All potentlal pipe breaks within the sacrificial shield wall
have been evaluated. The information is contained in Refer-
ences 3.8-5; 3.8-6 and 3.8-7. These refcrences have been
previously submitted tc the NRC.

E A rAt pmemme 't tonacmain s s R
T L e et

. Two analyses are being performed to ensure the adequacy of the
! refueling bulkhead and inner refueling bellows at elevation
583'. The first analysis, a break of the RCIC head spray line,
will determine the maximum downward loading due to pipe breaks,
and the second analysis, a break of the RRC suction line, -will
determine the maximum upward loading. Thesc analyses will be
incorporated into the FSAR by means of an amendment.

hmeaAe g s g aa @eY A emAARweris s mueunn

P

6.2-33

ow—an ’

. | 1 ' { ) . s
Cerdainmant purqe has Yhe ca‘-‘:am’-:‘.-'-; Yor 3 conrrativg
‘ .

-~
o

DUTH ¢ . e R . - AR \

Pu.a\e, 05:- *’ne. PN IBINMENT aAtmbaprnesd. TS A 1R :ILI‘:."L{'C(!,:“,_(; 7
] * ~ .

ceatroly W necessary.

pes
&~—~.



.
»
- A
1
L4
-
'
v
’
¥
- '
»
- .
'
. s f N R -
- «
-
'
"
s
5 w
. ' - E— 3
- - N -
s
a
&
-



{

]
——" i 1
~ i
4 -

i

{  6.2.5.2
L

.
.
R e e e T

-rneses

6.2.5.2.1

» « .
. WNP-2 .

k. The system is designed to meet quality assurance,
redundancy, power supply and instrumentation re-
quirements for an engineered safety feature
system.

1. Since the system is redundant and is not
shared with other nuclear units, transporta-
tion of the hydrogen recombiners is not re-~ -
guired. )

-
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System Design

The containment atmosphere control system provides effective
control of the hydrogen generated following a postulated
LOCA. Piping and instrumentation for the system is shown

in Figures 3.2-17, 3.2-15 and 3.2-6. Equipment details are
given in Table 6.2-17. ’

The system consists of the following:

1. A hydrogen mixing system which operates to :
assure a well mixed atmosphere in both the (’h'
drywell and suppression chamber.. This system
is the containment spray system and can be ac-~
tuated approximately 10 minutes after the postu- .
lated LOCA. .

2. - A hydrogen concentration monitoring system
measures the amount of hydrogen in the drywell
and suppression chamber atmosphere.

3. Two 100 percent capacity hydrogen recombiners,
one of which is manually initiated approxi-
mately five hours after the accident to preclude
the hydrogen concentration from exceeding four
percent by volume. The recombiners are cataly-
tic type hydrogen oxygen recombiners.

Hydrogen Mixing System

The function of the hydrogen mixing system is to provide a

i well mixed atmosphere in the drywell and suppression chamber.

N e o 2ty

Since all components of the system are redundant i -
‘ ' , an engineered !

safety feature containment purge system is not required? However, !

containment purge, discussed in 6.2.1.1.8, has the, capability for"

b

a controlied purge of the containment e S
gen control, if necessary. atmosphere to aid in hydro-
i
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" cooling water supplied to the afterccoler is returned

the stondby service water system. The cooliag water
ied to the scrubber is discharged to the suppression

D
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redundant. Controls include the control panel located
the main control room and the local control panel for
ach recombiner located in environmentally suitable rooms

mlﬂ

e ::;:
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components of the containment atmogphe*e control system

.

in the reactor building. All of the functions necessary to

control the system are located in the main control xoom.

6.2.5.2.4 Containment Purge

’( Sinee—asiivs—and nassive_components of the..conbtadnmnans
) .ahmosphara—conbrel—systermaro-redundani—eentainnent- PRrGE
)%hr'&~b&bné§—8¥$~8#hdékJkaé&&%&%Eéé?
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6.2.5.3 Design Evaluation

Based on the assumptions of the model described belcow, it
is calculated that the hydrogen concentration in the dry-
wzll eventually reaches 4% by volume approximately 10.0
Aours after the postuvlated LOCA if the hydrogen vecombiner
is not in operation. The recombiner is started, however,
when the hydrogen concentration reaches approximately 3.5%
volume (5 hours after the postulated LOCA) to limit the
hyvdrogen concentration below 4% by volume. Figure 6.2-26
shows the drywell and suppression chamber hydrogen concen-—
tration as a function of time, with and without operaticn

£ the hydrogen recombiner system at design capacity of
150 scfm and reduced capacity of 105 scfm.

The determination of the time dependent hydrogen concen-
tration in the drywell and suppression chamboer atmospheres
is based on a two-region model of the primary containment,
a drywell ané a suppression chamber atmosphere-

The drywell and suppression chamber free volumes contain
air and water vapor at atmospheric pressure just prioxr to
the postulated LOCA. Gases considered available for
hvérogen dilution are the non-condensibles and water vapor
present during normal oparating conditions. Water vapor
generated from blowdown is not considered. The radiolytic
genexation of free oxygen is added to the total inventory
of gases. The pressure in containment is assumaed to remain
at atmospheric pressure and the temperature histoxry of
Figure 6.2-7 curve a, is used.

' L . g
Contamment o pOrge, disezsed 1 6.2.1.1.3, has the ampaniin
6.2~ 76
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Q.22.048

- You state in 6.2.6.3.1.3 of the FSAR that the corrosion of ‘
aluminum, zinc, and zinc base paints located either in the
drywell or in the suppression chamber were determined to be
insignificant. However, we have determined that a potential
hydrogen release from the corrosion of zinc following -2
postulated loss-of-coolant accident should be considered in
the analysis of the total hydrogen production anéd accumulation
within the containment. Accordingly, provide the following
information:

a. Provide the corrosion rate as a function of
temperature for all materials in the containment
that could become a souxce of hydrogen due to
corrosion.

b. Describe how the corrosion rates assumed for the
materials identified in Item (a) were established:
Identify the experimental data base, including
the appropriate references, and discuss the con-
servation in the applicability of the data in
view of the calculated environmental conditions
following a postulated loss-of-coglant accident.

"c. Provide the mass and surface area of zinc paint
and galvanized steel and other coxrodible
materials in both the drywell and the wetwell.

d. Provide a graphic representation of the total
hydrogen concentration inside the containment
as a function of time with (1) no hydrogen re-
. combiners operating; (2) one recombiner operating;
and (3) both recombiners operating.

e. Provide a graphic representation of the con-
tribution of each source of hydrogen as a
function of time. .

£. Describe the periodic surveillance that will be -
done to demonstrate the operability of the hydro-~
gen recombiners and the backup purge system.

g. Identify the location of (1) the hyérogen sample
points in the drywell and the suppression chamber,
and (2) the suction and discharge points of the
combustible gas control system with respect to
nearby structures and equipment.

s meme  wwn



Response:

g."  See the response to question 22.025S.

The response to the remaining questions will be submitted to
tne NRC by March 1979. This delay is due to a recalculation

and a review of all zinc coated areas to confirm our previous
statement.
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Q. 22.049

The information presented in Section 6.2.6.1 of the FSAR regarding fluid
lines penetrating the containment which will be vented and drained to
ensure exposure of the system containment isolation valves to the contain-
ment atmosphere and the full differential pressure during the Type A
containment integrated leakage rate test, isincomp]ete. For example, the
following systems have not been included in the discussion: (1) the
reactor core-isolation cooling system; (2) the reactor pressure vessel
instrumentation lines; (3) the neutron monitoring system, (4) the equip-
ment and floor drain collection systems; and (5) the primary containment
chilled water piping. Identify the status of these 1ines during the
integrated leakage rate test. Provide the following additional information:

2
a. The design provisions that will permit venting and draining of those
lines that will be exposed to the containment atmosphere during the
integrated leakage rate test.

b. Justification for not venting and draining those eight systems l1isted
on page *6.2-82 of the FSAR. .

RESPONSE :

A tabulation of isolation valve status during Type A tests is given below.
Included is the justification for not venting systems as applicabje. Also
note that WNP-2 does not have a primary containment chilled water system

but rather only the reactor closed cooling system that penetrates contain-

ment.
. CTMT ISO Valve Justification
System Status - Type A Test For Not Ventina
1. Reactor Closed Open a. Required to main-
Cooling tain CTMT tempera-
' ture durinag ILRT
2. RHR Closed a. System is normally
, (except pump min. filled* with water
flow), if required to and is operated
cool reactor, necessary under post-LOCA
valves will be open. conditions.

b. Required to cool
reactor during
shutdown.

3. HPCS . Closed a. System is normally -

filled* with water
and operated under
post-LOCA conditions.



. Standby Liquid
Control

. Reactor Water

Cleanup

. Feedwater System

. RCIC

. Equipment and
Floor Drain
Systems

CTMT ISO Valve
Status - Type A Test

Closed
(except suction 1ine)

Closed

Closed
(except suction 1ine
at feedwater)

Closed
(except for M.0. gate)

Closed

(Steam supply to iso--

lation valve drained
and vented. Down-

stream of isolation
valves also vented.)

Closed

Justification

For Mot Venting

. System is normally

filled* with water
and operated under
post-LOCA conditions.

. System is normally

filled. Required
to be filled during
all phases of plant
operation.

. System is normally

filled with water.

. System suction is

off the RRC pump
suction line which
must be flooded to
maintain reactor
water level during
the Type A test.
Consequently, the
suction piping will
remain flooded also.

. System is filled

with water.

. System will poten-

tially operate post-
LOCA. )

. System is normally

filled* with water.

. System will operate

nost-LOCA.

. System will be water

sealed at its Tow
point.

. During and following

a LOCA the sumps will
be filled with water
and thus seal these
systems from the con-
tainment atmosphere.



System

10. Reactor Recirc.
Sampling )

11. Control Rod Drive

12. Neutron Monitoring
System (TIP)

13. Reactor fnstru-
mentation Lines

CTMT ISO Valve

Status - Type A Test

Justification
For Not Venting

Closed

Line up per scram
configuration

Ball Valves Closed

a. System will be

filled with water.

b. System ties into
™~ the RRC system

which must remain

full during Type A

test and conse- \
quently the sampling _ '
system remains filled

also.

. The seismic portion

of the system is
water sealed. The
nonseismic portion
of the system is
vented.

. The TIP mechanism

will be withdrawn

and the ball vaives
closed. The TIP
system will be
exposed to the Tyne A
test pressure to the
extent of system
leakage.

. The RPV wil be vented

as will the related
instrumentation. This
instrumentation will
thus be exposed to the
Type A test pressure.

*Water leg pumps’ provided to maintain water level in the pipe.

A11 piping to be exposed to the Type A test pressure is provided with Tow
point drains and vents to ensure adequate removal of water from the effected
systems. The RCIC steam supply and the reactor instrumentation will then be
exposed to the Type A test pressure since the reactor vessel is vented.



~inspection for water leakage from the component will be made. In addition,
_ A1 containment isolation valves in the above systems subject to reactor
. .operating_pressure are monitored during normal operation for valve stem

Q. 22.050

Those closed.cystems. outside.containment which must function following «m~eswrvxucsivnr
an accident bécome extensions of the containment boundary after a pos-
tulated loss-of-coolant accident. Certain of these systems may also be
identified as one of the redundant containment isolation barriers.

Since these systems may circulate water or the containment atmosphere .
vhich may circulate water or the containment atmosphere which may be
contaminated, components of these particular systems which may leak

are relied on to provide containment integrity. Accordingly, provide
the proposed leakage 1imit for each system that becomes an extension

of the containment boundary following a postulated loss-of-coolant
accident. Discuss your plans for leak testing the systems either hydro-
statically or pneumatically. Discuss how the process leakage 1imits will
be included in the radiological assessment of the site.

RESPONSE:

Closed systems which become an extension of the primary containment
during the post-LOCA period are the:

High Pressure Core Spray (HPCS)

Low Pressure Core Spray (LPCS)
Residual Heat Removal (RHR)
Containment Atmosphere Control (CAC)
Reactor Core Isolation Coolant (RCIC)*

The above systems will be given a hydrostatic or pneumatic test following
system completion per Section III of the ASME Code. This test will be
repeated once every ten years per the requirements of Section XI of the
ASME Code. In addition to these tests, the HPCS, LPCS, RHR and RCIC
(water side) systems are maintained under constant pressure. These
systems are kept full of water and pressurized by either water leg pumps
or by the suppression pool static head. During normal operation any sig-
nificant leakage from valve packing or pump seals in these systems would.
be detectable by visual observation or by sump level alarms. Also the
pumps will be flow tested quarterly and the valves will be exercised per
the ASME, Section XI inspection program. During the tests a visual

leakage by the valve packing leak detection system (See Figure 3.2-|
(Note 5), 7, and 8 (Note 4)?. .

*The RCIC system is included here as it is a closed system outside contain-
ment and may briefly operate following a LOCA. It is not required to
operate post-LOCA, however, and will be isolated once reactor pressure
is reduced.



Defining the threshold value at which leakage from a component viould
become visible is .difficul¥,.however the value can realistically be

assumed to be below .1 gpm. Based on this and the fact that excess

leakage paths would be repaired, any water leakage during the post-

LOCA period is expected to be negligble.

The RCIC steam lines from the reactor to the inside containment iso-
lation valve and the CAC system will be open to the primary contain-
ment atmosphere during the Type A test. Leakage from these Tines will
be part of the measured allowable leakage for the Type A test.

A1l these svstems arefentiré]y within iheiseébndafv7contéinﬁent and conse-
quently any leakage during the post-LOCA period will be processed by the

standby gas treatment system (SGTS). Appendix B to the Standard Review
Plan 15.6.5 deals with leakage from ESF systems during a LOCA and states
"when ESF - grade filters are supplied, no doses resulting from passive
failures need be considered."” Since the SGTS includes ESF - grade
filters these doses have not been included in the site radiological
assessment total LOCA dose figure. Howevenr; an analysis has been done

to confirm the fact that the doses resulting from passive failures such
as minor leaks in ESF systems is negligible and is outlined in the
response to question 312.12.







Q. 22.051

Discuss your plans for including in the Type A tests, the reactor
building pressure sensing lines which will become extensions of the
containment boundary following a postulated loss-of-coolant accident.

RESPONSE:.

The reactor building pressure sensing lines will be valved off at the
instrument isolation valves. This is done to preclude instrumentation
damage upon exposure to the high pressure associated with Type A tests.
Also this.prevents the ECCS related pressure switches from activating
with the.high drywell pressure of the Type A test. The Type A test will
include all tubing up to the isolation valves however.

No Type C tests are planned with these lines either as they are designed
to the requirements of Reg. Guide 1.11.
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Q. 22.052

Identify the valves for which the test pressure is not applied in

the same direction of the pressure existing when the valve is required
to perform a safety function. Provide a demonstration that the valve
leakage rates for these particular valves are equivalent to or greater
than the leakage rates which would occur if the test pressure were to
be applied in the same direction as the pressure existing when the
valve is required for its safety function.

RESPONSE:

The response to question 22.010 identifies the containment isolation
valves that will be tested in the reverse direction from their safety
function. The justification for this is also given in that response.
Note also that the gate valves have a shop leak test applied to both
sides of the valve. These test results have been reviewed and found
acceptable. The results for these tests are on file at the WNP-2 site
and are available for inspection.






