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Director of Nuclear Reactor Regulation

Attention: Mr. G. W, Knighton, Chief

Licensing Branch No. 3

Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, D, C. 20555

SUBJECT: Correction of Appendix R Audit Deficiencies and

Additional Information Related to Appendix R
Exception Requests

Enclosure 1. Resolution of Appendix R Audit Findings
2, Station Modifications Resulting From Appendix R Audit Follow-Up
3. Computer Listing of Safe Shutdown Fquipment List

Dear Sir:

The purpose of this letter is to document resolutions reached with NRC fire
protection reviewers in correcting deficiencies identified during an audit for
Appendix R compliance conducted at Waterford 3, April 9-13, 1984, On May 2,
1984, LP&L Fire Protection Task Force members met with the NRC in Bethesda to
discuss further proposals by LP&L to correct fire protection findings.

Enclosure 1 presents audit team concerns identified during the Appendix R audit
exit interview. LP&L commitments agreed to during the 5/2/84 meeting are
documented in this enclosure, as well as additional information requested by the
cognizant NRC reviewer to close out certain fire protection issues,

Enclosure 2 identifies the station modifications LP&L has agreed to implement to
correct or close out fire protection concerns. Fnclosure 3 is a computer
listing of safe shutdown equipment by fire area provided at the request of
Auxiliary Systems Branch. To correctly understand this listing it must be used
in conjunction with safe shutdown equipment descriptions in FSAR Section

9.5.1.A.
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A
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We trust that the information provided by this letter is sufficient to allow
completion of related fire protection safety evaluations. Should you have anv
further questions concerning this subject please contact our licensing fire
protection reviewer, Kevin Curley, at (504) 363-8950,

Yours very truly,
K- W- Cov

K. W. Cook Ayl
Nuclear Support and Licensing Manager

KWC/KNC/smb

Enclosures

cc: E. L. Blake, W, M. Stevenson, D. M, Crutchfield, J. Wilson, D. J. Kubicki,
J. Weirmiel, N. Fioravante, G. L. Constable, J. Collins
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RESOLUTION OF ..PPENDIX R AUDIT FINDINGS

1, ALTERNATE SHUTDOWN CAPABILITY AND SAFE SHUTDOWN EQUIPMENT LIST

As a result of incorrect assumptions in the alternate shutdown capability
anaiysis, the safe shutdown procedure and the equipment list are inadaquate for
a control room fire and cable vault fire.

By May 28, 1984 LP&L will have an approved procedure for safe shutdown outside
the control room with loss of offsite power. By this date a sufficient number
of operators will be trained on this procedure and be available to conduct a
walk-through demonstration for NRC observance as desired. Complete training of
all operators on this procedure will be performed prior to receipt of our full
power license.

A revised safe shutdown equipment list which is in agreement with the above
procedure will be included in our forthcoming FSAR Amendment 36, A breakdown of
safe shutdown equipment by fire area is forwarded as enclosure 3 per Auxiliary
Svstem Branch's request.

2. MARCH 26, 1984 EXCEPTION REQUESTS

More information concerning the below listed items in the exceptior package was
requested during the 4/9/84 Audit.

a, CHILLERS RAB E. L. + 46.0

Additional information relating the loss of all chillers to their impact on
safe shutdown capability was requested. By agreement reached during the
5/2/84 meeting, the NRC Chemical Engineering Branch (CEB) will evaluate the
merits of the submitted exception request based solely upon the existing fire
protective features. LP&L need not submit a temperature effects analysis for
loss of all chillers as previously requested.

b. ISOLATION PANEL RELAY ROOM

Mr. John Stang (NRC) could not evaluate the exception without knowing the
effects on safe shutdown a loss of this panel would have. Mr. Edward
McDougal (BNL) determined that this panel should be included in an associated
circuits analysis.

By agreement reached 5/2/84, LP&L will provide a study on effects that a loss
of this panel will have on safe shutdown capability including an analysis for
hot shorts, open circuits and shorts to ground. An automatic halon
suppression system need not be installed as previously proposed pending the
results of this study. After initial criticality LP&L will provide a
continuous fire watch in the relay room until an acceptable solution is
proposed and implemented.
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3. OBSTRUCTION TO SPRINKLER COVERAGE

During the Appendix R Audit, Mr. John Stang expressed his concern with
obstructions to sprinkler coverage and gave specific examples in the
switchgear rooms, Relay Room and Emergency Diesel Generator Rooms,

Obstructions to sprinkler coverage can be categorized into three types
discussed below:

a,

CBSTRUCTIONS BELOW SPRINYLER HE:"S

Initial design provided sprinkler coverage below ducts greater than 48"
inch width per NFPA 13 paragraph 4-4.13. As a result of sprinkler
systems walkdown conducted by an experienced Fire Protection Engineer,
an additional 147 sprinkler heads were added in the RAB as a result of
obstructions (cable trays, piping, ducts, etc.) which may be less than
48" but were considered significant obstructions to sprinkler coverage.
Criteria used is as follows: (1) Wiere any combination of obstructions
(ducts, piping, cable trays, etc.) although individually less than 48"
wide but when viewed in the vertical plane creates a contiguous
obstruction greater than 48", or (2) where vertical stacks of cable
trays and/or multiple cable trays adjacent to each other significantly
obstruct sprinkler coverage, additional sprinkler protection is required
below obstructions.

LATERAL OBSTRUCTIONS

A re-walkdown of all sprinkler systems in the RAB has been completed and
specifically addressed lateral obstructions to sprinkler heads and a
more conservative approach to criteria a(2) listed above. This walkdown
and evaluation were conducted by experienced Fire Protection Engineers.
Additional criteria used in this walkdown are outlined in paragraph
4-2.3 of Appendix "B" to NFPA 13. FEach sprinkler head was evaluated on
a case by case basis and where obstructions occurred, an additional
sprinkler head was added below the obstruction or the head was relocated
if coverage by adjacent sprinklers did not protect the obstructed area.
Sixty-eight additional sprinkler heads will be installed and 18 will be
relocated in the RAB. Additional sprinkler heads will be provided as
follows: +46.00 E.L.~ 7 heads, +35.00 E.L, - 8 heads, +21,00 E.L. - 39
heads, +7.00 E.,L. - 2 heads, -4.00 E.L, - 2 heads and -35.00 E.L. - 10
heads. For the areas specifically addressed during the audit, a
breakdown of the sprinkler installation/rework is as follows:

Switchgear Rroms - 35 heads, Relay Room - 2 heads and Emergency Diesel
Generator Room "B" -~ 1| head. All sprinkler head installation/rework
will be completed prior to exceeding 5% of our full power license.

NFPA 13 paragraphs 4-2.1.2 and 4-2.2.2 for ordinary hazard occupancy
allows a maximum 15' spacing between sprinkler heads and 130 sq. ft.
floor area protected by a single sprinkler head. Waterford 3 design
ut!lizes a maximum of approximately 85 sq. ft. floor area protected by a
single head and in most areas averages 60 (or less) sq. ft., head
spacing. In most areas, less than 8 ft. between sprinkler heads is
utilized.
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This close spacing of sprinkler heads is weighed against the Appendix B
criteria when determining the need for relocation or addition of
sprinkler heads due to lateral obstructions.

C. SPECIAL CONSIDERATTONS

The cable spreading room (RAB 4) and the two electrical penetration
rooms (RAB 5 & 6) are special cases since the sprinkler coverage design
for these areas incorporate both ceiling level sprinklers and dedicated
spray nozzle protection for each cable tray below the top tray. Top
trays are also provided with dedicated spray nozzle protection where
ceiling level sprinklers cannot protect the top tray. Examples of these
is where the top tray runs directly below and along concrete structural
members (approximately 3' wide) where the distance between the tray and
structural member is such that ceiling sprinklers will not directly
cover the trays. The above design more than adequately protects these
areas and addresses the concern for sprinkler obstructions.

4. SPRINKLER HEAD FUSIBLE LINK TEMPERATURE RATING

The concern expressed here by the NRC is a lack of a compensating measure for
increasing sprinkler head temperature actuation above the NFPA 13 recommended
setpoint. Our justification for such selection is discussed below.

At a nuclear facility, sprinkler system design must consider more than just
control and/or extinguishment of a postulated fire. Due to the possible
exposure of electrical equipment to sprinkler discharge in the area of fire,
the sprinkler system design should minimize the number of sprinkler heads
which may fuse and at the same time control and/or extinguish the fire. This
design philosophy was utilized at Waterford 3 with regard to using
intermediate and high temperature sprinklers in areas housing e.ectrical
equipment important to safety.

NFPA 13 section 3-16,6 addresses temperature rating for sprinkler heads.
Paragraph 3-16.6.3 states Table 3-16.6.1 shall be used to determine
temperature r1ating with one exception - "intermediate or high temperature
sprinklers may be used in other than light hazard occupancies. For
situations involving high piled combustibles or rack storage refer to NFPA
231, Standard for Indoor Ceneral Storage, and NFPA 231 C, Standard for rack
storage of materials (See Appendix E)."

With few exceptions most sprinkler systems in the RAB are provided to mest
the basis for Appendix R III.C.3 criteria (i.e. transient combustible
hazards) and not for in-situ combustibles. Therefore, the postulated fire
involves transient combustibles in the form of Class "A" combustibles and
limited quantities of flammable liquids. Referring to NFPA 231, "Indoor
General Storage" (which is referred to in NFPA 13 paragraph 3-16.6.3), Table
4=4.1.2 outlines requirements (sprinkler density, area of sprinkler demand
and temperature rating for heads) for protection of wood idle pallets or
nonexpanded polyethylene solid deck idle pallets (class A combustibles).
Table 4-4,1,2 specifigs for storage up to 6 ft, in height, a sprinkler
density of .20 gpm/ft" and when 286°F heads (high temperature) are utilized,
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the area of sprinkler demand is 2,000 sq. ft.; however, if 165°F heads are
used, the area of sprinkler demand increases to 3,000 sq. ft. Thus, a fire
with class "A" combustibles (pallets) may be controlled with fewer sprinklers
(2,000 sq. ft. area of sprinkler demand) utilizing 286° heads compared to
utilizing 165° heads requiring 3,000 sq. ft. area of sprinkler demand.

The design of sprinkler systems in the RAB, with the exception of the cable
spreading room and electrical penetration areas which have dedicated trav and
ceiling level sprinklers, is .25 gpm/sq. ft. for 3,000 sq. ft. area of
sprinkler demand and in most cases utilize intermediate or high temperature
rated heads. This design in both "sprinkler density" and "area of sprinkler
demand" exceeds the requirements by NFPA for pallet storage 6' in height
which is a reasonable correlation for accumulation of significant quantities
of transient combustibles when applying NFPA codes to nuclear power plant
construction.

The Waterford 3 sprinkler system design including sprinkler head temperature
rating as indicated above is in compliance with NFPA 13 and maximizes the
fire suppression capability while at the same time minimizing the possible
adverse effects of sprinkler discharge.

FIRE DOORS

As requested by the NRC during our 5/2/84 meeting, additional
information/clarification is provided for the following doors: D24, D28,
p29, b71, D75, D77, D78, D46, D47, D85, D84, D91, D121, D123, D128, D141,
D144, D161, D163, D165, D170, D174, D175, D178, D179, D192, D218, D219, D242,
D259, D250, D252A, D228, D262, and D22,

Doors D144, D165, D242, and D22 are now U, L. labeled assemblies and can be
removed from the list, Doors D121, D123 and D262 are located in walls
requiring no fire resistance rating and therefore, they can be removed from
the list., Doors D121 and D125 are in zone/zone walls requiring no rating and
door D262 has been removed from the required fire door 1ist and replaced with
Door 261 which is a 3 hour U, L. listed assembly,

Doors D24, D29, D85, D174, D178, D179, D192, n218, D219, D252A and D228 are
separating areas which are protected by automatic detection and suppression
systems. Automatic sprinkler protection s provided on both sides of each
door assembly. Doors D75, D128, D141, D163, D170, and D250 are separating
areas which have automatic detection systems on both sides of the door
assemblies and automatic suppression (sprinklers) systems on one side of the
door assemblies. In the area on the non-sprinklered side of the door
assemblies the Fire Hazard Analysis indicates insufficient in-situ
combustibles to warrant suppression. The combination of detection systems in
all areas, suppression systems on at least one side and very low fuel load in
the non-sprinklered side insures that ambient temperatures on either side of
these door assemblies will remain significantly low in the event of a fire.
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The remaining doors are listed individually below:

f.

D28 - Door located in exterior RAB wall separating the building from
adjacent Radwaste Solidification Building. Primary function of this
door is other than fire resistance (i.e. tornado, missile, and flood
proof).

construction. U.L. inspected the door and had five comments, two of
which U.L. stated were of no significance. The remaining three are:

|
|
D71 - Door and frame had U.L. labels but they were removed during
(1) Combustible signs on door - a 7"X10" plastic, stick-on "Fire

Door" sign is located on each side.
(2) Non approved gasketing material used - This material has been

replaced with U.L. listed gasketing.

(3) Conduit penetrations to external side of door & frame - conduits
will be provided with a B&B fire seal as outlined in LP&L letter
W3P84-0089 dated March 19, 1984,

D77 - Door and frame had U.L. labels but they were removed during
construction. U.L. inspected the door assembly and had four comments,
two of which they stated were of no significance. The remaining two
are:

(1) Comment and response the same as item (1) for door D71.
(2) Comment and response the same as item (3) for door D71,

D78 ~ Door and frame had U.L. labels but they were removed during
construction. U.L, inspected the door assembly and had four comments,
two of which they stated were of no significance. The remaining two
are:

(1) Comment and response the same as item (3) for door D71,

(2) U.L. Listed "Panic Hardware" is installed in lieu of listed "Fire
Exit Hardware". It will be replaced by U,L., listed fire exit
hardware.

D46 & D47 - These doors are located in a wall separating RAB 24 and RAB
25. RAB 24 has no safe shutdown equipment or cabling and RAB 25 has
only single train cables and/or conduits for safe shutdown. Both areas
have ionization smoke detection and neither area has redundant safe
shutdown equipment,

D84 - Refer to March 26, 1984 letter (W3P84-0709), enclosure 5. Uk
inspected this door and had one comment addressing the small
(approximately 1'X 1') viewing glass installed in one of the double
doors. The glass installed is bullet proof but is not a wire glass U.L.
listed window for fire doors. The door is in a zone to zrme wall and
alternate shutdown capability is provided for the area.
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g. D91 - U.L. inspected this door and had three comments as follows:
(1) Comment and response the same as item (1) for door D71,

(?) Comment and response the same as item (2) for door D71,

(3) Screw holes in door and frame - screw holes were closed
utilizing methods acceptable to U.L,

h. D161 - U,L. inspected this door and had one comment as follows:
(1) Comment and response the same as item (1) for door D71,

i. D259 - U.L. inspected this door and had two comments, one of which U.L,
stated was of no significance. The remaining comment is as follows:

(1) Comment and response the same as item (1) for door D71,

SER Supplement 5 for Waterford 3 addresses the fact that not all doors have
U.L. labels and where this is the case, vendor letters of equivalence are
provided. The above information is submitted to provide further
clarification on the nature of the vendor equivalence.

6. ASSOCIATED CIRCUITS

The common power source and common enclosure portions of our associated circuits
analysis were found complete during the Appendix R Audit. Additional
documentation of our high pressure/low pressure interface valve study was
suggested by the assigned auditor who could not complete the spurious operation
portion of his associated circuits review for lack of a final safe shutdown
procedure and equipment list as stated in item No. | above. As discussed during
the 5/2/84 meeting our spurious operation study was determined to be incomplete
as a result of our audit follow up.

Clarification of the completeness of the spurious operation study conducted on
high pressure/low pressure interface valves is documented in FSAR Amendment No.
36. As agreed to in our 5/2/84 meeting LPAL will submit for NRC review by
12/1/84, a fire induced spurious operation study for all essential safe shutdown
systems and associated non-essential circuits whose spurious signals from hot
shorts, open circuits or shorts to ground could defeat the functional capability
of essential equipment or create personnel or equipment safety hazards. Prior
to startup following the first refueling outage, LP&L will implement procedures
or station modifications to address the effects of potential fire induced
spurious operations.
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7. MISCELLANEOUS AUDIT FINDINGS

The remaining audit findings are of a more general or minor nature and are
addressed below:

f.

INADEQUATE EMERGENCY LIGHTING FOR LOCAL DIESEL GENERATOR CONTROI PANELS

Additional 8~hour battery lights will be provided to provide direct
illumination on the face of the local panels prior to fuel load.

QA COMMITMENTS NUCLEAR

The Quality Assurance Program for Fire Protection scheduled for
implementation prior to fuel load (the Quality Assurance Program was applied
to Fire Protection subsequent to May 15, 1979) consists of the necessary 10
CFR 50, Appendix B criteria to provide assurance that a fire will not prevent
the performance of necessary plant safe shutdown functions and will not
significantly increase the risk of radicactive releases to the environment,
Only those criteria directly applicable to Fire Protection are included in
the QA program. Briefly, these are: Design and Procurement Document
Control; Instructions, Procedures and Drawings: Control of Purchased
Material, Equipment and Services; Inspection; Test Control; Inspection, Test
and Operating Status; Nonconforming Items; Corrective Action; Records; and
Audits., The QA Program for Fire Protection is under the management control
of the Corporate Quality Assurance Ma-

INADEQUATE FIRE PROTECTION ADM’ ATIVE PRC. MRS

Deficiencies found in the recently cancelled Fire . ~tion Program
(PMD-PE~010) will be corrected and implemented in the ‘lacement Fire
Protection Program Plan (FP-1-013),.

MISSING TRAINING

2 of 10 fire brigade members audited showed m’‘ssing quarterly training
sessions, After full implementation of the Fire Protection Program Plan
(fuel load) only those personnel meeting the full training commitments will
serve as fire brigade members.

REOCCURIKG DEFICIENCIES FOUND IN PREVIOUS AUDITS

All past audit deficiencies will be reviewed and corrected prior to fuel
load.

[ IESEL FUEL SAMPLING PROCEDURES

Diesel oil sampling and transfer procedures will be revised prior to fuel
load to preclude the potential for transfer of contaminated fuel to the
diesel driven fire pump day tanks.
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FIRE WRAP AND PENETRATION SEAL DAMAGE

Correction of all deficiencies are tracked by our construction
completion/rework procedure (ASP-IV-141),

DIESEL FIRE PUMP DAY TANKS OVERFLOW TROUGH

The overflow troughs for the diesel fire pump day tanks are provided to
enhance the protection for each diesel fire pump room. The primary
protection between fire pump rooms for a diesel fuel oil spill is a 4" high
concrete curb at the doors separating the pump rooms. Automatic sprinkler
protection is provided for the entire fire pump house and each pump room is
separated by a three hour rated fire wall. Three hour separation, automatic
suppression and curbs at doors separating pump rooms provide alequate
protection.
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STATION MODIFICATIONS RFSULTING FROM APPENDIX R AUDIT FOLLOW-UP

NEUTRON FLUX - Prior to startup following the first refueling outage, LPAL

commits to providing neutron flux indication which is tocally electrically
independent of the control room and cable vault., In the interim the following
compensating measures will be incorporated into alternate shutdown procedures
in the event neutron flux indication is lost whilz shutting down from the
remote shutdown panel (LCF=-43):

a. Verify Charging Pump running, reliefs not lifting while adding
makeup water from the Boric Acid M/U Tank (BAMT),

b. Verify charging (borating) valve lineup from LCP-43,
Cs Monitor BAMT level.

d. Sample primary every 30 minutes for boric acid concentration
while coolirg down.

REACTOR COOLANT HOTLEG PRESSURE ~ RCS hotleg pressure indication at LCP-43
will be rerouted electrically independent of the control room and cable vault
by fuel load.

EMERGENCY LIGHTING - As a cesult of our revised safe shutdown procedures
8-hour battery lights will be added prior to fuel load to the following
areas:

a. Emergency Diesel Generator Rooms

b. Atmospheric Steam Dump (ADV) local valve operating area
e Emergency Feedwater local valve operating area

d. BAMT Level local indicatien

ATMOSPHERIC STEAM DUMP VALVES - Local pneumatic control of the ADV's will be
provided prior to initial criticality.

BORIC ACID M/U TANK GRAVITY FEED VALVES - Conduit for BAMT gravity feed
valves will be provided with a one hour wrap at E.L, +35.00 prior to fuel
load.

SAFE SHUTDOWN COOLING ISOLATION VALVES - Breaker lockout procedures during

normal operation will be in effect by fuel load to prevent "spurious"
operations of these Hi/Lo pressure boundary valves (ISI-VIS504A, ISI-VI502B).

SMOKE DETECTION ACCW PUMP - One additional smoke detector will be placed over
each ACCW pump prior to fuel load.

PRESSURIZER LEVEL INDICATION/RCB - At one location inside the reactor
containment exists a covered tray containing a pressurizer level circuit
which is 10 feet below its redundant pressurizer instrument cabinet. A 30
minute fire wrap will be provided for the subject cable tray out to greater
than 20 feet horizontal separation from the redundant cabinet,
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SCL - Ultimate power source (A or B Diesel Generator). In most cases it
can be used as an indication of divisional redundancy, but not
necessarily (See description of safe shutdown equipment, FSAR 9.5.1A).

CWD -~ Control Wiring Diagram
H = Hot Shutdown Required

C = Cold Shutdown Required
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