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

June 30, 1986
G02-86-613

Docket No. 50-397

Director of Nuclear Reactor Regulation
Attn: Ms. E. G. Adensam, Project Director
BWR Project Directorate No. 3
Division of BWR Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Ms. Adensam:

h

070022 860630|PDR ADQCK 05000gq7I
PDQ

Subject:

Reference

NUCLEAR PLANT NO. 2
OPERATING LICENSE NPF-21
WNP-2 FIRE PROTECTION PROGRAM

REQUEST FOR ADDITIONAL INFORMATION

Letter, E. G. Adensam (NRC) to G. C. Sorensen (SS),
same subject, dated May 23, 1986

In the reference letter, the NRC requested that the Supply System provide
the staff with certain additional information concerning the WNP-2 Fire
Protection Program (12 questions contained in the attachment to the NRC

request).

Due to the complexity of the issues involved, the Supply System provided
a draft response for the Staff's review, and a meeting was held in Bethesda
on June 11, 1986, to explain our response in detail and to provide the
Staff the opportunity to comment. before the final response was submitted.
This was done to ensure that the final response would be acceptable to
the Staff.

Enclosed are the answers to the 12 questions contained in the reference
letter, into which we have incorporated the Staff's comments. Should
you have any additional questions regarding this matter, please contact
Mr. P. L. Powell, Manager, WNP-2 Licensing.

c
Yery truly y urs,

G. C. Sorensen, Manager
Regulatory Programs

GWB/bk
Attachment

cc: JO Bradfute, NRC

JB Martin, NRC RV
E Revell, BPA
NS Reynolds, BLCP8R
NRC Site Inspector
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1. NRC QUESTION

In the advanced copy of Appendix R Fire Protection Evaluation submitted by

WPPSS on April 4, 1986 (Reference: WNP-2 FSAR Amendment No. 37 Section F.4.3.d

Page F.4.6a, "General Requirements of Appendix R"), the following statement is.,

given:

"Since the loss-of-offsite power transient is the least severe of the

Chapter 15 analyzed transients, no other transients would be allowed.

This is impractical to implement. Discussions with the NRC and inter-
pretations of Generic Letter 85-01 allow consideration of a single
transient bounded by the FSAR Chapter 15 transient analysis. The WNP-2

scheme of shutdown, using the Remote Shutdown System, does not result
in any single unanalyzed transients. Therefore, WNP-2 complied with

Appendix R Section III.L."

In the previous draft Amendment No. 37 it was stated that "The Design Basis Fire

(DBF) for the main control room and the cable spreading room, even though not

considered credible, can result in generating transients more severe than pre-
sently analyzed in the FSAR Chapter 15 if worst case conditions are applied.
These conditions are not analyzed. "

We require -clarification as to which statement is correct and the basis for it.

~ SUPPLY"SYSTEM<RESPONSE

The statements in the "advance copy" of Amendment No. 37 submitted on April 4,
1986 are correct.

The basis for the statement is as follows:

A design basis fire in the Main Control Room can result in generating most of
the transients currently analyzed in the WNP-2 FSAR Chapter 15 since control/
instrumentation circuits for most plant equipment are terminated there.
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1. SUPPLY SYSTEH RESPONSE (continued)

Appendix R Section III.L requires, for a fire in the Hain Control Room, when

an "Alternate Safe Shutdown System" is used (the Remote Shutdown System) to
safely shutdown the plant, that reactor parameters remain within those pre-
dicted for a loss-of-offsite power (LOOP). Since a LOOP transient is one

of the least severe transients, reactor parameter values for most Chapter 15

analyzed transients and those identified by the IE Bulletin 79-27 analysis
exceed those for a LOOP„. Therefore, by Appendix R rules, none of these analyzed

transients are allowed to occur. This, of course, would require that a large
amount of controls and circuits throughout much of the Control Room be protected
to preclude generating a transient more severe than a LOOP. Obviously this is
impractical.

This issue was discussed with NRR (Hessrs. D. Kubicki and W. Lafae) in February

1985. NRR agreed that "reactor parameters remaining within those values pre-
dicted for the existing FSAR Chapter 15 transient analysis" is an acceptable

position. This assumes, of course, that the criteria of Generic Letters 85-01

and 86-10 Sections 5.3.10a and 5.3.10b apply, i.e., only "one worst case

spuri ous actuation" need be considered at any one time.
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'2., NRC QUESTION

In the advanced copy of Appendix R Fire Protection Evaluation submitted by

WPPSS on April 4, 1986 (Reference: WNP-2 Amendment No. 37 Section F.4.4.3

Page F.4.9, "Safe Shutdown System" ), it is stated that six main steam safety/
relief valves will result in less core uncovery and lower fuel clad tempera-

tures.

Plant specific analyses should be provided demonstrating that with credit
for only those systems which are operable from the remote shutdown room,

there is no (or. minimal) core uncovery as a result of- the worst case design

basis fire. Justification for analysis assumptions must be included with the

analyses.

SUPPLY SYSTEM RESPONSE

Attached is the WNP-2 plant specific analysis requested. The analysis provides

reactor parameter responses following depressurization utilizing six,(6) main

steam line safety relief valves. Note that the attached analysis has not been

verified and is, therefore, preliminary. It is our intent to contract General

Electric Company to perform an independent verification of the analysis results.
The General Electric verification will be completed by July 15, 1986.
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- 3. « NRC QUESTION

Provide the analysis of ADS/LPCI systems for supporting a safe shutdown of
the plant, and also identify the power systems, the instrumentation, the

control systems, and the auxiliary systems associated with the safe shutdown

methodology.

SUPPLY SYSTEM RESPONSE

The WNP-2 Remote Shutdown System was designed specifically by General Electric
Company to shutdown the reactor safely following a Control Room evacuation

necessitated by a fire. The Remote Shutdown System is the analyzed minimum

set of systems/components acceptable for mitigation of this event as required

by GDC 19 and Appendix R. The Remote Shutdown System is described in the WNP-2

FSAR Chapter 7.4.

With two exceptions, the WNP-2 Appendix R safe shutdown methodology adopted

this minimum set of systems/components as those to be used generically to „

safely shutdown the plant following a Appendix R Design Basis Fire in any area

of the plant. The first exception was the elimination of a high pressure

injection system (RCIC). This resulted in the necessity to analyze the effects
on reactor shutdown when utilizing immediate reactor depressurization (safety
relief valve actuation) to a pressure where a low pressure system (RHR) could

provide vessel, water level control and long term core cooling. The second

exception was to utilize the RHR system cooldown mode in its alternate shutdown
fl il

cooling configuration previously analyzed in FSAR Chapter 15.2 Event No. 9.

High pressure system control is still available at the Remote Shutdown panel

and even though the system is not totally protected, more than one failure
would be necessary to disable it.

During a telephone conversation on December 7, 1982 with Messrs. J. Ridgely and

D. Kubicki of the- NRC, the Supply System described its intention to revise the

Appendix R analysis by eliminating the use of the high pressure injection systems

in the shutdown scheme. This scheme was submitted for review to the NRC in
Docket Letter G02-83-243, dated March 21, 1983, and described in subsequent

revision to the FSAR Section F.4 and guestion 040.075 (Amendment No. 31, dated

June 1983). The analysis provided was extracted from General Electric document

NEDO 24708A, Revision 1, which modified the scope of Revision 0 to include

bounding analysis for other BWRs, including WNP-2, not analyzed originally.
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3. SUPPLY SYSTEM RESPONSE (continued)

The analysis'pecifically addresses the case of shutdown with no high pressure

injection systems available. Refer to Supply System Response No. 2 for further
discussion.

A complete listing of all "power systems, instrumentation, the control systems,

and the auxiliary systems" by equipment piece number is identified in the

advance copy of MNP-2 FSAR Amendment No. 37 Section F.4 Tables 4. 1, 4.2a through
I,

.~ d, and 4.3 submitted, to you on April 4, 1986.
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4. NRC QUESTION

Provide the hot short to overvoltage analysis for the associated circuits in

the common enclosure.

SUPPLY SYSTEM RESPONSE

During the March 1986 NRC audit, the NRC reviewers indicated that the Supply

System's Appendix R safe shutdown analysis was deficient in that cross connec-

tion in common enclosures of higher voltage circuits with lower voltage circuits
was not consiclered.

The NRC reviewers postulated that, with high voltage impressed on low voltage

circuits, the lower voltage circuit loads would fail resulting in high currents

traveling the lower voltage ci rcuits within the fire area and also leaving the

fire area and routing into other fire areas. Because the higher voltage circuit
protective device may not clear the fault, the high currents are postulated to

produce cable insulation failures resulting in localized electrically generated

fires and subsequent hot shorts along the lower voltage circuit route involving
additional circuits (some may be safe shutdown) in the fault. These additional
circuits may fail and further propagate localized fires finally involving many

fire areas simultaneously. The Supply System believes that this postulated

event is not credible, and that due to the plant's vintage, such an analysis is
impractical and results in failures that would be without practical design solu-

tion. It should be noted that such an analysis involves not only "co>anon enclo-

sures" but requires analysis of all circuits within and leaving a given fire
area.

This issue was discussed with NRR (Messrs. D. Kubicki and J. Ridgely) in April
1984, The Supply System identified this potential circuit failure condition

but could find no practical design solution, and therefore, asked NRR if fuses/

breakers could be relied upon to clear any faults resulting from the fire even

if the fuses/breakers are located in the fire area. NRR agreed that taking

credit for the actuation of circuit protective devices is consistent with the

generally expected conditions resulting from exposure fires. When cables routed



4. SUPPLY SYSTEM RESPONSE (continued)

in grounded steel raceways or enclosures are exposed to fire, the jackets on

those cables lying directly on the steel fail first, resulting in shorts to

ground opening the circuit protective device which clears the fault. These

cables then become the ground grid to which the next cables will short, and

so on. Additionally, the Supply System believes that since only IEEE 383

qualified cable is used throughout WNP-2 (both 1E and Non-1E circuits), localized
fires will not occur, even if high currents were to exist in some circuits.
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5. NRC QUESTION

Paragraph F.4.4.29 states that "Following a Main Control Room evacuation

(because of a fire), before operation of the remote shutdown transfer switches,

it is assumed that the results of spurious failures, for analysis purposes,

are limited to loss of power supplies and blown fuses."

Our position is that this assumption is insufficient. Provide a revised

analysis which assumes that any circuit can spuriously operate to energize

or to de-energize valves, pumps, or other equipment in such a manner as to
operate in the worst direction for achieving safe shutdown. These spurious

signals need only be considered one at a time and should be assumed to initi-
ate immediately upon scramming the reactor. They are not to be assumed'term-

'nated,if possible, prior to regaining control of the plant at the remote

locations away from the control room. Similarly, Paragraph F.4.4.3 states
that "Spurious signal cables are those cables which... could cause an Appendix

R safe shutdown circuit to malfunction." It is our position that this is
inadequate. All circuits are to be reviewed for spurious signals to determine

if any spurious signal could result in inhibiting the safe shutdown of the

plant.

SUPPLY SYSTEM RESPONSE

The WNP-2 Appendix R methodology assumes that spurious signals occur only one

at a time and are of two basic types: 1) those that directly affect a safe

shutdown component(s) by causing it to "malfunction"; and 2) those that in-
directly affect a safe shutdown system by creating plant responses which reduce

the effectiveness of the selected systems to achieve safe shutdown.

For a Main Control Room fire, each circuit in the room is not individually
analyzed. Instead, the WNP-2 methodology utilizes the following assumptions:

1) A single spurious signal which can indirectly affect safe shutdown by inad-

vertently energizing or de-energizing pumps, valves, etc. cannot result
in any transient not currently analyzed in the FSAR Chapter 15.0 event

analysis or as analyzed by the IE Bulletin 79-27 analysis. Therefore, the

selected Appendix R safe shutdown systems can mitigate the effects, of any

transient which might be generated by a fire.





5. SUPPLY SYSTEM RESPONSE (continued)

2) ' single spurious signal which directly affects safe shutdown by inadvert-

ently energizing or de-energizing safe shutdown system(s) equipment will
result in no safe shutdown equipment or system failures. The Remote Shut-

down System controls located on the Remote Shutdown panels are aligned,

by procedure, such that proper pump/valve lineup will occur when the remote

transfer switches are operated. Additionally, WNP-2 has evaluated the

effects of inadvertent actuation of safe shutdown system pumps and valves

which might occur before transfer switch operation and has determined

that no failure of the safe shutdown system(s) will result.

The Supply System believes that this methodology envelopes all possible spurious

signals effects. The draft FSAR Sections F.4,4.2.9 and F.4.4.4.3 will be re-

vised to reflect the above clarifications.





6. NRC QUESTION

Paragraph F.4.4.3 states that "For any postulated fire in the plant a single

set of undamaged systems including power and control and instrumentation "must

be available to bring the plant to a cold shutdown condition. " This is accep-

table. However, it should be noted that there is no requirement that safe

cold shutdown must be achieved with only undamaged systems. Only hot shutdown

must, be achieved with undamaged systems. If repairs are necessary to achieve

cold shutdown, then they are acceptable provided that the following conditions

are met: I). the materials that are necessary to make the repairs are available

onsite and dedicated for those repairs; 2) the operators are trained to make

the repairs; 3) the appropriate procedures are in place to instruct personnel

in making the repairs; and 4) that the repairs can be made in sufficient time

such that the plant can be in cold shutdown within 72 hours from the initiation
of the fire without offsite power. In view of the above, verify that no credit
is being taken for repairs in going to cold shutdown, or provide a discussion of

the repairs that are necessary which addresses the above four points.

SUPPLY SYSTEM RESPONSE

The Supply System has chosen to protect all equipment required to achieve safe

shutdown. Therefore, required equipment is always available and no repairs are

necessary.



I

l



7. NRC QUESTION

On Page F.4-9, the licensee states that "With the inclusion of the Alternate

Remote Shutdown System in the WNP-2 design the number of ADS valves available

will be increased to six." Paragraph F.4.4.3.3 states that "The equipment

required to provide cold shutdown capability, in the event of a Main Control

Room fire, consists of an isolated portion of the Appendix R Division 2 safe

shutdown equipment, three Division I SRVs along with auxiliary components...".

The above statements appear to be contradi ctory. Verify that control of si x

ADS/SR valves will -be provided at a'remote location from the control room.

If only three ADS/SR valves will be controlled from outside the control room,

provide the results of a water inventory analysis which demonstrates that the

'effects of a fire in the control room, with the worst spurious signal and only

controlling three ADS/SR valves, will result in no reactor coolant system (RCS)

parameters exceeding those values which would exist during a loss-of-offsite
- power event. Verify that there will be no uncovery of the core, or alternatively

identi'fy the amount of fuel uncovered, length of time fuel is uncovered, and the

maximum fuel and cladding temperatures in the core.

SUPPLY SYSTEM RESPONSE

The FSAR will be revised to describe the availability of six SRVs. Reference

to three valves will be eliminated.

The existing WNP-2-design provides two redundant Remote Shutdown panels. Each

panel is provided with transfer switches and controls for three SRVs (total of
six). These panels are located in adjacent rooms. The control of these valves

is not dependent on the diesel generator availability since the power source

is 125VDC from Division 1 or 2 station batteries.
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8. NRC QUESTION

On Page F.4-11, the licensee states that Appendix R Remote Shutdown System

consists, in part, of the "Reactor Vessel Instrumentation (Non-lE)". Since

all Appendix R fire events include the concurrent loss-of-offsite power, it
is not clear how Non-lE instrumentation can be relied on to be available for
safely shutting down the plant in the event of a fire in the control room.

Verify that all instrumentation in the Remote Shutdown System is powered by

Class 1E systems (i.e., the diesel generators). I

SUPPLY SYSTEM RESPONSE

The WNP-2 electrical separation criteria allows Non-lE loads to be powered

... from a 1E source if adequate isolation is provided to protect the 1E source

from Non-1E load failures. The Non-lE, as well as lE, Appendix R instrumentation

provided are supplied power from the Class 1E diesel generators and, therefore,
are available following a loss of offsite power.



9. NRC QUESTION

Paragraphs F.4.4.4.3. 1.4 and F.4.4.4.3.2.4 state that "Spurious signals are

isolated by manually operated transfer switches if available." Verify that
there are no spurious signals which could result in a worse transient than a

loss-of-offsite power event in the event of a fire in the control room. For

each spurious signal which does not result in a worse transient than a loss-
of-offsite power in the event of a fire in the control room: 1) describe the

available parameters and- procedures which will be used to verify the presence

of a spurious signal, of its absence, and the frequency at which this deter-
mination will be made during the 72 hours of the transient (or until cold
shutdown is achieved); 2) identify the specific location and the identification,
number of the breaker which will be used to isolate the spurious signal; 3)

identify the person or persons who will make these determinations and will take

the appropriate corrective actions; 4) verify that these people will either be

in addition to the currently identified number of personnel needed for safe

shutdown and the fire brigade, or that there will be adequate time for the

personnel to perform their previously identified functions and to determine
a'1'1 spurious signals and take the appropriate corrective actions in a timely

,.manner; 5) for each spurious signal which requires operator action, identify
lt

the amount of time available for operator action in order to prevent the spur-
ious signal from inhibiting the safe shutdown of the plant; 6) for each spurious

'igna'1 which does not have a means of isolation (Part 2 above),, assume that it
occurs simultaneously with any other non-isolatable spurious -signal and remains

in the condition which produces the maximum hinderance to safely shutting down
'he

plant. .For this scenario, verify that safe shutdown can be achieved and "
'hat

no RCS parameter will exceed the value of the parameter for a loss-'of-offsite
power event.

SUPPLY SYSTEM RESPONSE

Our response assumes that the NRC meant "which does result in a worse transient..."
rather than "does not."

As discussed in the, response to Question No. I above, the WNP-2 methodology

assumes that for a Control Room fire, no single spurious signal can result in a

transient with associated reactor parameters more severe than presently analyzed
'





9. SUPPLY SYSTEM RESPONSE (continued)

by FSAR Chapter 15.0 or as modified by the transients identified by IE Bulletin
79-27 analysis rather than more severe than a LOOP. The safe shutdown systems

selected have been shown to be sufficient to mitigate each event and attain
safe cold shutdown.

The statements in Paragraphs F.4.4.4.3. 1.4 and F.4.4.4.3.2,4 mean that credit
will be taken for the actuation of manual'ly operated transfer switch contacts

existing within the electrical circuits to terminate spurious signals which

may be generated by the fire. The Remote Shutdown transfer switches are examples.

If no transfer switch is available, either one is added or other means (protection,
reroute, etc.) are chosen to mitigate the spurious signal.
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10. NRC QUESTION

paragraph F.4.4.4.3.2.7 states that "Appendix R Division 1 Safe Shutdown

System cables that contain potentially spurious signals to other Division 1

circuits do not require analysis." This is not clear. Any fire event can

cause spurious signals. Every spurious signal should be reviewed to verify
that it will not adversely affect the safe shutdown of the plant and every

spurious signal which will potentially have an adverse effect on the safe

shutdown of the plant should be provided with protection and isolation cap-

ability. Verify for every fire area that all non-3-phase power cables and

control cables have been considered as potentially spuriously operating the

related equipment and that every cable either:

1) will not adversely affect the ability to achieve safe shutdown of the

plant and will not result in any RCS parameter exceeding the value which would

be observed during a loss-of-offsite power event, or

2) the spuriously actuated device will either be:

a) normally isolated from the control room during normal power operation;

b) isolated immediately upon leaving the control room in the event of a~

fire in the control room; or

c) ,there has been an analysis performed which demonstrates that there is
adequate time for the operator to identify the spurious signal and to

, isolate it from the control room. For this case, provide a list of the

spurious signals, the time available for operator action before any

parameter exceeds the value associated with a loss-of-offsite power

event, and a description of the actual operations and movements of the

operator necessary to isolate the spurious signal in the event of a

fire in the control room.

For Case 2 above, verify that the appropriate procedures include the instructions
for the operator to identify and isolate the spurious signals and that all opera-

tors will be trained to identify and to isolate spurious signals in the event of
a fire.
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10. SUPPLY SYSTEM RESPONSE

f

There are two methods which may be used to identify spurious signals which '

either directly cause safe shutdown circuit malfunction or indirectly inhibit
safe shutdown by providing inappropriate reactor responses which cannot be

mitigated by the selected safe shutdown systems.

The first method uses no previous analyses results but verifies the effect of
failure of each individual circuit which is exposed to the fire (within the
fire area) to show that safe shutdown is still available.

The second method utilizes the existing plant transient and accident analysis
which has previously documented all potential spuriously generated plant
responses that could inhibit a normal safe shutdown. These are identified
in the FSAR Chapter 15.0 and by the IE Bulletin 79-27 analysis. The, majority
of those identified could result from an Appendix R fire but with properly
selected safe shutdown systems mitigation is attained. Therefore, the only
remaining threat to safe shutdown is provided by spurious signals which

directly cause malfunction of the safe shutdown circuits. To identify these

spurious signals, each safe shutdown circuit is analyzed for connecting cir-
cuits (series or parallel) whose =failure due to fire may result in failure
of the safe shutdown circuit. This tabulation of spurious signal circuits
is then consulted for each fire area to determine if any circuit exists there
which requires protection.

The statement in FSAR Paragraph F.4.4.4.3.2.7 requires the following clarifica-
tion. The statement should read "A single Appendix R Division 1 safe shutdown

system multiconductor cable that contains circuits to safe shutdown equipment

as well as spurious signal circuits affecting other Division 1 c'jrcuits does not.,
require additional analysis as a spurious signal cable." The reason for this„ is
that since the cable contains a safe shutdown circuit, any protection required;
for this cable will be provided on this basis; consideration of protection for
this cable because it is 'a spurious signal cable would be 'redundant.

lw

Refer also to the response to guestions 5, 6, and 9.k...



J

jjl



11. NRC QUESTION

Paragraph F.4.4.4.3.3.2. states that "All Appendix R Remote Shutdown Compon-

ents located fire area other than the Main Control Room will perform their
designated function and do not require additional protection." For each of

the following areas, verify that the remote shutdown system will perform its
designated functions in the event of a fire in that area and the spurious

signals generated by the fire.

1) The area containing the transfer switches;

2) The area containing the RHR pumps;

3) The area containing the remote shutdown panel(s);
4) The area containing the motor control centers for the remote shutdown

systems;

5) The areas containing the cables (signal and power) for all of the remote

shutdown systems; and

6) The areas for the remote shutdown systems where cables (power and signal)
pass through areas where other cables are present.

SUPPLY SYSTEM RESPONSE

The statement in Paragraph'.4.4.4.3.3.2 means that since the "Remote Shutdown

Components" are used for shutdown from a Control Room fire only, and no fires
exist in other areas, it is assumed that circuit damage is limited to fuses and

power sources (refer to response to guestion No. 5). Therefore, protection for
Remote Shutdown circuits is not necessary in other fire areas listed in the

guestion. All spurious signals generated in the Control Room which could cause

malfunction of a Remote Shutdown circuit were eliminated by the addition of
isolating transfer switches. Additionally, each spurious signal circuit was

analyzed to assure that no detrimental effects to the Remote Shutdown system(s)

occured before the Operator could actuate the transfer switch (assuming one

spurious signal at a time).
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12. NRC (QUESTION

Paragraph F.4.4.4.3.3.4 states that "Spurious signals are isolated by norm-

ally open circuit devices that are located outside the Main Control Room. "

Describe how the operators will identify which signals are spurious and how

they determine which circuit devices to open.

SUPPLY SYSTEM RESPONSE

"Normally open" means that, during normal plant operation, the devices will
isolate any potential spurious signals that might affect the safe shutdown

circuits and no fire related fai lures can cause these circuit devices (such

as manual transfer switches) to change state. Therefore, no Operator action
is required to change the normal state of these isolation devices.
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