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Washington Public Power Supply System
~ 3000 George Washington Way P.O. Box 968 Richland, Washington 99352-0968 (509)372-5000

April 15, 1988
G02-88-090

Docket No. 50-397

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Subject: NUCLEAR PLANT NO. 2
FIRE PROTECTION AND SAFE SHUTDOWN CAPABILITY
RESPONSE TO SAFETY EVALUATION REPORT,
SUPPLEMENTAL INFORMATION

Reference: Letter, G02-88-008, GC Sorensen (SS) to
GW Knighton (NRC), same subject, dated 1/11/88

The reference provided responses to twenty.-eight open items forwarded with a

Safety Evaluation Report addressing fire protection and safe shutdown capa-
bility at WNP-2. In a subsequent meeting on January 19, 1988 between
members of your staff and Supply System personnel additional information was

requested on eight of the responses. Accordingly the attached provides the
requested additional information.

Should you have any questions, please contact Mr. P.'. Powell, Manager,
WNP-2 Licensing.

Very truly yours,

G. C. Sorensen, Manager
Regulatory Programs

PLP/bk

cc: JB Martin — NRC RV

NS Reynolds - BCP8R
RB Samworth - NRC

DL Williams - .BPA/399
NRC Site Inspector - 901A
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NRC Question No. 4

"(2.4) The licensee should justify the conclusion that instrument and sensing
lines will remain free of fire damage in the absence of fire protection
features stipulated in Section III.G of Appendix R to 10 CFR 50. (Reference
page F.2-7)."

Su 1 S stem Res onse

The FSAR Section F.4.2.5 concerning instrument sensing line failure requires
clarification.

There are localized areas through which safe shutdown instrument sensing lines
pass which have calculated fire loads greater than one half-hour (localized
worst case is 93 minutes). However, NNP-2 initial calculations using heat
tr ansfer methodology (convection, conduction, radiation) indicate that in
general actual temperatures (resulting from actual area fire loads allowed by
SECY 85-306) of the steel supporting the sgnsing lines (sensing lines them-
selves are not limiting) remain below 1200 F (1200 F is the temperature at
which these steel supports are assumed to fail).
Initial calculations analyzing support steel structural integrity during worst
case fire conditions indicate that these calculations were non-conservative
for instrument line supports not mated directly with a concrete wall. An
additional calculation is in progress to verify the adequacy of these
supports. Preliminary results of this calculation indicate that ~ome supports
may reach temperatures above the specified design limit of 1200 F. If veri-
fied to be correct this will require that these supports be protected to
ensure structural integrity during fire conditions.

Upon completion and verification of the calculation (scheduled for May 15,
1988) the calculation will be forwarded for NRR review.

NRC Question'o. 5

"(2.3) The licensee should provide information" concerning the separation and
protection of redundant shutdown, systems in the gap between the primary con-
tainment vessel and the biological shield wall. (Reference page F.2-8) ~

"

Su 1 S stem Res onse

The following paragr aphs have descr ibed the Supply System's position on this
issue since at least Amendment 19 (October 1981) of the lNP-2 FSAR and have
not been modified since that submittal. No changes to this section resulted
from either.- submittal of Amendment 37 or the Licensing process completed in
1983. The Supply System considers this position acceptable.
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"The annular gap constructed between the metal shell of the primary
containment vessel and the concrete biological shielding wall is filled
with a compressible insulating spacer system consisting of polyurethane
flexible foam sheets, butted at the joints and cemented directly to the
primary containment shell, a jacket of premolded fiberglass reinforced
polyester (FRP) jacket panels and epoxy flashing.

The foam spacer system is in a confined space, exposed to a minimal
quantity of air through clear ance around pipe penetrations, the greater
of these being 3-5/8 inches. There is a spatial separation of six feet
from the foam to the nearest combustible (electrical cable insulation).
A fire in this confined space is not considered credible."

Additionally, the electrical penetrations carrying safe shutdown cables are
spaced such that even if a fire did occur it could not involve both redundant
divisions of safe shutdown circuits. The r edundant penetrations for the ADS

valve controls are 90 in azmuth and one floor elevation apart. Those for the
suppression pool temperature monitors are 180 apart; same floor elevation.

NRC Question No. 14

"(3.3.3) The licensee should submit a revised control room evacuation pro-
cedure which conforms to the Staff's guidelines as related to the one operator
action in the control room prior to evacuation."

Reference

l<NP-2 Plant Procedure 4. 12. 1.1

Su 1 S stem Res onse

The technical adequacy of selecting NSIV closure as the single action desired,
is as follows below:

The referenced procedure requires as a single action: the closure of all
eight MSIV's if control room conditions do not permit the other actions deemed
prudent to facilitate an orderly transition to cold shutdown.
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The basic reason for selecting NSIV closure as the preferred single action is
the multitude of benefits derived from closing the NSIV's when the next action
is to abandon the control room. Closure of the NSIV's provides an RPS actua-
tion, isolates the reactor thus preventing unneccessary losses of coolant to
the secondary steam loads and places the reactor in a condition least
influenced by potential affects of a control room fire. There have been
significant issues raised by the staff that have concluded the potential for

'multiple spurious actuations must be considered and prevented. Closure of the
NSIV's is in concert with the desire to minimize or avoid the potential for
multiple spurious actuations. The uncontrolled and unnecessary loss of
coolant that could occur to the main condenser and BOP auxiliary loads from
identical failure considerations used in the high to low pressure interface
valve issues, i.e. NSIV's remaining open for some unknown reasons, is con-
sidered unacceptable by the Supply System. An obvious example of this concern
is an inadvertent opening of the turbine bypass valves during the period
between the control room evacuation and when an NSIY isolation from outside
the control room could be executed. The inventory loss through these valves
to the condenser and the other secondary steam loads would further complicate
recovery actions and is unnecessary.

Any loss of coolant lessens the time available to either reestablish level
contr ol with RCIC or prepare to depressurize and reflood with LPCI. Selection
of the NSIV closure is considered the most prudent and safety conscious action
to perform prior to evacuating the control room.

As discussed in SAR Section 7.2 an RPS actuation due to NSIV closure results
whenever, closure of at least one valve in three or more steam lines is ini-
tiated. A close signal is generated before a valve is more than 10$ closed.
Plant testing indicates that, on a decision to close the NSIV's the RPS actua-
tion logic providing the scram signal would be satisfied within approximately
4 seconds. Accordingly the difference in time between a manual scram and an
NSIV initiated scram is not significant in comparison to the risk of a loss of
inventory that could occur due to spurious actuations, during the time frame
between manual scram and control room evacuation and reestablishing inventory
control at 'the remote shutdown panel. The loss in inventory is an unaccep-
table risk and adds further complication to a sensitive plant evolution.

It should be noted that scram will always occur following an NSIY closure.
The design of the NSIY closure logic and the RPS scram logic is "fail-safe"
such that fire effects wi11/can only result in safety actuation. All fail-
safe circuits are routed independently of "energize-to-actuate" logic circuits
in separate grounded metallic raceways (fully enclosed tray or conduit). THis
is done specifically so that when these raceways are subjected to fire condi-
tions wiring conductor jackets fail and conductors short to ground. This
results in, power supply fuse failure, logic deenergization and subsequent NSIV
closure and scram. Therefore, the Supply System does not believe that it is
credible to have NSIV closure without'n automatic scram following thereafter .
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NRC Ouestion No. 16

"(3.3.4) The licensee should provide a discussion of what, if any, testing
will be under taken to ensure that systems and components required for postfire
shutdown will function properly."

Su 1 S stem Res onse

In Section 3.3.4 of the SER, the Staff refers to a licensee commitment to
perform modifications prior to startup and presents a list of examples. The
commitment was not made by the Supply System to perform all associated plant
modifications prior to startup following R-2, "but to address all of the
Staff's issues in as expeditious manner as possible. We believe the Staff
understands the specific commitments made 'ssociated with each issue and
regard the SER statements as not intending to change that which has already
occurred. The statement that we accepted the need to perform the modifica-
tions except for those needed to prevent LOCA's is misleading. We suggest
this section be rewritten to reference the spurious operation Section 3.3. 14.3
correctly and if deemed necessary refer to only the single aspect of the high
to low pressure interface issue that remains open (reference open issue 23).
Action was taken prior to startup from R-2 for four of the five identified
flow paths. The reference to the modifications bringing the facility into
compliance with commitments made at the time WNP-2 was originally licensed is
also considered incorrect. The Generic Letters and direct Staff interaction
that have provided guidance to the extent that changed the original regulation
and were issued after date of license do not support such a claim. The Supply
System is committed to Regulatory Compliance and will deal with the issues in
a technically sound manner, but it serves no end relating the continuously
changing regulatory direction with the perception that the Appendix R and
related documents have been unchanged since December 20, 1983.

With regard to testing, the WNP-2 testing efforts associated with the Remote
Shutdown Panel is described in FSAR Section 14.2.12.3.28. The test performed
during the Power Ascension Testing Program (PATP) on the Remote Shutdown Panel
is in two parts. The first part simulated a control room evacuation which
included closing the MSIV's. Another operations crew exited the control room
and demonstrated at the Remote Shutdown Panel the cooldown rate. The second
part demonstrated the ability to place the RHR system into the shutdown
cooling mode of operation from the Remote Shutdown Panel while in a hot stand-
by condition. 'he testing, in total, demonstrated the ability to control,
maneuver and transition into cold shutdown from a hot standby condition at the
Remote Shutdown Panel.
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. The changes to the systems referred to in SER Section 3.3.4 involving the
Alternate Remote Shutdown Panel were tested on a component basis. Each modi-
fication performed included testing to verify component function (motor
operated valves cycled, solenoid valves energized, etc.). Component level
testing was accomplished for all components on the Alternate Remote Shutdown
Panel. Integrated type testing such as that required and performed during the
PATP, per Reg. Guide 1.68.2, as part of the initial'tartup test program was
not considered necessary. The PATP test demonstrated the ability to meet Reg.
Guide 1.68.2 and the functional component level testing is sufficient to
preserve that demonstration.

At one point in the discussions with the Staff it was suggested that the
Supply System perform a demonstraton relying on only those systems included as
part of the control room fire response analysis. The bases is similar to the
ADS design bases where six SRY's are manually actuated and the reactor is
rapidly depressurized to within the capability of a low pressure system to
restore level. If it is the intent of the Staff to readdress this issue, the
Supply System's position remains as previously documented.

NRC Question No. 19
1

"(3.3.9) The licensee should provide instrumentation to give the operator
information at a location outside of the control room on flow rates for the
SSWS pump and other support systems; for example, the HYAC system."

I

Su 1 S stem Res onse

As described in Amendment 37, Note 16, on page F.4-41, Standby Service Water
System, pump discharge pressure indication (consistent with Generic Letter
86-10) has been provided at the Remote Shutdown Panel. This indication,
coupled with valve lineup indications (valve position) is sufficient to
monitor system status. This design is consistent with the WNP-2 implementa-
tion of RG 1.97 (described in FSAR Section 7.5) where the status of each of
the safety„systems with fans or pumps is monitored by either flow or pressure,
but not both.

Monitoring of Remote Shutdown Safe Shutdown support systems (HYAC, Electrical
Distribution) is provided by local indications. Each equipment room is pro-
vided with a temperature indication which can be periodically checked.
Electrical distribution is monitored by such indications as indicating lamps
being lit and display of local amp/volts for DG and related buses at switch-
gear locations.

During a remote shutdown event, by procedure, temperatures in specific safe
shutdown rooms are surveyed periodically to ensure temperature limits are not
exceeded.
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NRC guestion No'. 22

"(3.3.14.2) The licensee should justify the assumption that a properly
coordinated circuit protection device will isolate a fault "even if the ro-
tective device is in the fire area."

Su 1 S stem Re
onse's

indicated in the NRC discussion in the Amendment 37 SER Section 3.3. 14.2,
the concern appears to be with the fact that we have not addressed "upstream"
faults, only those occurring "downstream" of a protective device.

At WNP-2, all faults are "downstream" of a protective device and thus by
definition no "upstream" faults exist. To clarify this, the only situation
where an "upstream" 'fault is not equal to a "downstream" fault is when a

significant distance exists between the power supply bus and the downstream
protective device. For this case, because of coordination parameters, it is
possible to "feed" a fault in a smaller gauge conductor without tripping the
fuse. This could result in damage to safe shutdown circuits if they were
routed with the faulted circuit and the upstream pr otective device does not
clear the fault, This situation does not exist at WNP-2 since the circuit
protective devices are located at the bus and no significant distance exists
'between the two, i.e. disconnect stabs are at the bus.

It should be noted that faults occurring on bus feeder cables (upstream of the
bus) are cleared by circuit protective devices located outside the fire area.
Clarification will be provided on SAR page F.4-7 in Amendment 39 to be issued
in fall, 1988.

NRC Ouestion No. 25

"(3.3.14.3) The licensee's assumption that three pHase power feeders will not
fail in such a manner as to reconnect to an adjacent three phase power feeder
and cause an electrically isolated motor to operate is acceptable except for
high/low pressure interfaces. The licensee should describe the means used to
protect against 3-phase faults at high/low pressure interfaces. (Reference
page F.4-7)."
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Su 1 S stem Res onse

As stated in FSAR Section F.4.4.2, the HNP-2 Appendix R Safe Shutdown Metho-
dology assumes that the three-phase cross connection of power motor feeders is
incredible and is not considered in the analysis for the following reasons:

o Three-phase motor feeders at WNP-2 are three, single conductor cables
tie-wrapped together in a triangular configuration and then tie-wr apped
to the rungs of grounded steel cable trays or pulled in conduit. It is
considered incredible to postulate that the correct phase from adjacent
energized triangulated conductors will fault individually to the deener-
gized safe shutdown conductors without faults to each other or to
ground, either of which will operate circuit protective devices removing
power. This must occur in both Division raceways to open the series
high-to-low pressur e interface valves.

o The raceways routing these circuits are lightly loaded (15K fill).
o The majority (60K) of the cir cuits routed in these unprotected raceways

are normally deenergized.

o As discussed in the Docket Letter G02-88-002 dated January 5, 1988 and
specifically analyzed by GE document 'NEDC-31339, dated November 1986,
the probability of pipe rupture (LOCA outside containment) following
inadver)ent opening of RHR valves V-8 and V-9 at lOOX reactor power is
3 x 10 per reactor year.

NRC uestion No. 26

"(3.3.15) The licensee should identify the minimum number of operators
required to safely shutdown the facility for all fire areas.

Su 1 S stem Res onse

Technical Specification 6.2.2.e specifies which members of the shift are not
part of the fire brigade: Shift Supervisor, Shift Technical Advisor and three
other member s of the shift complement necessary for safe shutdown (one Senior
Reactor Operator and two Reactor Operators). With the five individuals above
hot shutdown can be achieved given a fire in any fire area.
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