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Inspection Summary

Inspection conducted during the period of November 16, 1987 through
March 14, 1668 (Reports No. 56-?85257553?5555' No. 50 3517575351535)1

Areas Inspected: Special, announced safety inspection conducted to assess
compliance with 10 CFR 50, Appendix R, and review Fire Protection Program
requirements. The following inspection modules were utilized by the
inspectors: 2515-62 and 64704,

Results: Of the areas inspected, four violations were identified

(Faragraph 2.e(2) - failure to adequately establish, implement and maintain
procedures; Paragraph 3.b - failure to update and comply with technical
surveillance requirements for fire walls; Paragraph 2.h - failure to provide
adequate emergency lighting, ard Paragraph 3.k - failure to meet a license
condition to install a Fire Pump Controller),




Persons Contacted

Commonwealth Edison Company (CECo)

+*G, Pliml, Plant Manager

*A, Amoroso, PWR Engineering

*A. Bleu, Regulatory Assurance
+*T, Boyce, Fire Marshal

+R. Cascarano, Tech Staff Supervisor

+*E, Fuerst, Production Superintendent

*T. Hausheer, Production Services Department
*W. Kurth, Assistant Superintendent of Operations
+*P, LeBlond, Nuclear Licensing Administrator
+*F, Lentine, PWR Licensing Supervisor

+*M, Manning, Station Operations

*I, Netzel, Tech, Staff Engineer

*C. Sprandel, Quality Assurance

+*W, Stone, Regulatory Assurance Supervisor
*D. Wozniak, Project Engineer

Sargent and Lundy (S&L)

*F. Berry, Licensing Project Engineer

*R. Hameetman, Project Manager

*J. Reedy, Electrical Project Engineer

*1. Warner, Senfor Electrical Project Engineer

Engineering Planning and Management Company (EPM)

*D, Brecken, Project Manager
*A, Melikian, Electrical Engineer
+*P, Nicholson, Fire Protection Engineer

Nuclear Regulatory Commission (NRC)

+P, Eng, Resident Inspector

*R. Hodor, Mechanical Safe Shutdown Specialist

*M, Holzmer, Senior Resident Inspector

*D, Calhoun, Electrical Engineer

*R, Gardner, Chief, Plant Systems Section

*K. Parkinson, Electrical Safe Shutdown Specialist

*Denotes persons attending the exit meeting of November 20, 1987.
+Denotes persons attending the exit meeting of January 15, 1988,



Assessment of Appendix R Compliance

On a sample basis, the inspectors examined measures that the licensee
implemented to assure safe shutdown capability and compliance with

10 CFR 50,48, Appendix R, The inspection consisted of an assessment of
the licensee's implementation of Appendix R requirements for physical
plant conditions, required operator actions, systems and components,
operator training, supplemental procedures, and the methodology employed
to mitigate resultant adverse equipment operability due to plant exposure
to fires. The results of the inspectors review are as follows:

&. Systems Required for Safe Shutdown

The Appendix R functional goals required to achieve post-fie safe
shutdown are:

. Reactivity control capable of achieving and maintaining cold
shutdown reactivity conditions (reactor coolant temperature
less than or equal to 200°F).

Reactor coolant make-up capable of maintaining water level
within the level indication in the pressurizer at all times
during shutdown operation,

Process monitoring capable of providing direct readings to
perform and control the above functions,

Supporting functions capable of providing process cooling,
lubrication, etc., necessary to permit operation of the
equipment used for safe shutdown functions,

In accomplishing the goals outlined above, the equipment and systems
used to achieve anc maintain hot shutdown conditions should be free
of fire damn?o and capable of maintaining such conditions for

72 hours, using offsite or onsite emergency power. The equipment
and systems used to achieve and maintain cold shutdown conditions
should be either free of fire damage or the damage to these systems
should be limited such that repairs can be made and cold shutdown
conditions achieved within 72 hours, using offsite or onsite
emergency power,

(1) Reactivity Control Function

Upon detection of a fire that requires evacuation of the main
control room, the reactors of both units will be tripped either
auto-atically or manually prior to evacuation, The reactors
can also be tripped from the respective Rod Control MG set
rooms by opening the rod control breakers. Subsequently, the
Refueling Water Storage Tank (RWST) is alignod manually to the
charging pump inlet. The RWST is kept at 200 ppm boron (by
Technical Specifications) insuring negative reactivity for the
reactor at hot shutdown,
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(3)

(4)

Level and Pressure Control

For a post-fire safe shutdown, reactor coolant system (RCS)
inventory is controlled first by is0lating al! reactor coolant
leakage paths and verifying isolation of those paths. Isolation
of these path: will limit most of the variation in pressurizer
level due to coolant inventory shrinkage. Borated inventory
makeup can be provided as required via the ccolant charging
pumps taking suction from the refueling water storage tanks.

Decay Heat Removal

Decay heat is removed from the reactor follouin? a reactor

scram via the steam generators by natural circulation cooldown,
Only one steam generator is required for safe shutdown. In

order to preclude steam gcnorator dryout, the auxiliary

feedwater system starts feeding the steam generators in less

than 30 minutes. The condensate storage tank (CST) serves as

the water source for the auxiliary feedwater system. During
cooldown to cold shutdown conditions, the atmospheric dump

valves are opened to vent steam to the atmosphere. If instrument
air is lost, the valves are manually opened.

Process Monitoring Instrumentation

In order to achieve and maintain the post-fire safe shutdown
goals of reactivity control, reactor coolant makeup, pressure
control and decay heat removal, the operator requires
instrumentation to ascertain and control varfous plant
parameters, Process monitoring instrumentation provided at
Zion Units 1 and 2 includes:

Pressurizer Level

Primary System Pressure

Cold & Hot Leg Temperatures T, and TC
Steam Generator Level - Wide uanga
Steam Generator Pressure

CST Level (from local pressure gage)
RWST Level (from local pressure gage)
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The source range neutron flux monitoring is not provided except
in those cases where shutdown is from the Main Contrel Room,
The Licensee provided the inspector with an analysis titled
“Assessment of source range monitoring requirements for
shutdown and cooldown due to a fire at the Zion Plant" (PO75
Task 26, Project File F).

Section I11.L.2.d of Appendix R to 10 CFR Part 50 indicates
that the process non1tor1ng function shall be capable of
providing direct reading of the process variables necessary to
perform ana control the reactivity function,






Alternative Safe Shutdown

The 1icensee has developed alternative shutdown capability for a fire
occurring in the Main Control Room, the Inner or Outer cable
Spreading Rooms, and the Auxiliary Electric lquigsont Room, There
are four remote shutdown panels per unit in the Auxiliary Building.
These panels previde the instrument and controls for the safe
shutdown systems which are required for alternative shutdown,

Components controlled from the Remote Shutdown Panels are as follows:

Auxiliary Feedwater Pumps (1 turbine, 2 electric)

Charging Pumps (2)

MSIV Isolation Valves (loops A,B,C & D)

Auxiliary Feedwater Steam Generator A&D Level Control Valves (4)
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In:#runcntation installed on the remote shutdown panels is as
follows:

Steam Generator Level (A & D)
Steam Generator Pressure (A & D)
Loop A & D Hot Leg Temperature
Loop A & D Cold Leg Temperature
Pressurizer Level

Pressurizer Pressure
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Procedure FOP-1 has been developed by the licensee to implement safe
shutdown from outside the control room in the event of a fire in the
control room,

Area Compliance with Appendix R, Section I111.6,2

Appendix R, Section 111.6.2, specifies that where redundant trains
of systems necessary to achieve and maintain hot shutdown conditions
are located within the same fire area, one of the following means of
ensuring that one of the :sdundant trains is free of fire damage
shall be provided:

[

Separation of cables and equipment and associated non-safety
c¢ircuits of redundant trains by a fire barrier having a 3-hour
rating.

. Separation of cables and ecuipment and associated non-safety
circuits of redundant trains by & horizontal distance of more
than 20 feet with no intervening combustible or fire hazards.
In addition, fire detectors and an au.omatic fire suppression
system shall be installed in the fire area; or

) Enclosure of cable and equipment and associated non-safety
circuite of one redundant train in a fire barrier having a
l-hour rating. In addition, fire detectors and an automatic
fire suppression system shall be instalied in the fire area,



(1)

(2)

Fire Area/Fire Zone 11.3-0, Auxiliary Building, Kiscellaneous
was selected because it contained redundant components and
cabling for redundant safe shutdown equipment inc'uding:

" Centrifugal Charging Pumps (CCP)
*  Auxiliary Feedwater Pumps (AFW)

Uurin? this inspection, the following conditions were
identified:

(a) Unit 1 CCP power feeds are installed with less than 20 feet
of horizontal separation with intervening combustibles
present,

(b} CCP 1A power feed is routed in conduit protected by 1 hour
fire wrap.

(¢) ;1re detection is installed in the area of the CCP power
eeds,

(d) Automatic fire suppression has not been installed in the
entire area. Partial automatic suppression is provided in
the area of the AFW pumps.

(e) Unit 2 AFW pumps are installed with less than 20 teet of
horizontal separation with intervening coumbustibles present,

(f) Fire stops have been installed in cable trays that are
located between redundant AFW pumps,

(g) Fire detection is installed in the area of the AFW pumps.

(h) Partial height concrete barriers are installed between the
AFW pumps .

Fire area 11.3-0 is not in compliance with Section 111.6.2,
however the licensee had previously requested an exemption from
the requirements for full area automatic suppression, full area
detection and 20 feet of separation., This exemption request is
under review by NRR,

Fire Area/Fire Zone 5.3-2, Unit 2 Diesel Gene-ator O Switchgear
Room (Civision 27, ESS Bus 247) was selected beczuse it contained

the safe shutdown (4KV bus 247) power supply for the following
equipment:

" Centrifugal charging Pump 2B
’ Service Water Pump Z2A

Fire Zone 5,3-2 was found to be in compliance with
Section 111.6G,2 separation requirements,



Alternative Safe Shutdown Procedures
(1) Fire Operating Procedure for Main Control Room

The licensee provided the inspectors with procedure FOP-1
titled "Sate Shutdown Procedure for a Fire in the Main Control
Room." This procedure is utilized to perform alternative
shutdown from outside of the control room, FOP-1 is a leigthy
procedurw containing 96 pages. It requires nine licensee
personnel to achieve stable hot shutdown for Units 1 and 2.
Personnel assigned to perform the procedure are excluded from
the brtiadc responsibility, Additional licensee personnel will
be recalled as required to perform a subsequent plant cooldown
to achieve cold shutdown conditions. The procedure is written
in a two column sequential format, with the first column
containing required actions and the second column contingency
actions, Fourteen Appendices (A through N) are included in the
procedure with Appendices D through K delineatin_ the various
tasks to be performed by the operators. Listed below are the
nine operators required to bring Units 1 and 2 to stable Mot
Shutdown and their designated resporsibilities.

Operator Title Responsibilities
1 Unit 1 Nuclear Station Direct Operators of
Operator Unit 1
2 Unit 2 Nuclear Station Directs Operators of
Operator Unit 2
3 Electric "A" qualified Aligns Diesel Generators
Personne! and Switchgear (Unit 1)
4 Equipment Attendant Atmospheric relief valve
and valve house lineups
(Unit 1)
$ Equipment Attendant Performs Auxiliar
Building valve lineups
(Unit 1
6 Rad Waste Foreman Lineups and manual

control of turbine
driven auxiliary feed
water pumps (Unit 142)

? Electric A Qualified Aligns Diesel
Personne) Generators and
Switchgear
(Unit 2)



8 Equipment Attendant Manual Control of
steam A
atmospheric relief
valve and valve
House Lineups
(Unit 2)

9 Equipment Attendant Performs Auxiliary
Builcing valve
Tineups (Umit 2)

Based on review of FOP-1, no unacceptable items were identified.
The inspectors, however, cautioned the licensee that implementing
the procedure would require well thoujht out staging, good
communications and good direction.

(2) Fire 0¥!raiing Procedures for Inner and Outer Cable
preacing Kooms.

Background

A fire in either the Inner Cable Spreading Room or the Outer
Cable Spreading Room requires alternative shutdown, Procedure
FOP-1 provides for a fire in the Main Control Room and does not
cover the effects of a fire in the Inner and Quter Cable
Spreading Rooms. In response to the inspectors questions
r'?arding a fire in the these areas, the licensee provided the
follow ' > handwritten draft appendices to FOP-1:

o Appendix 0 « Fire in the Inner Cable Spreading Room,
“  Appendix P - Fire in the Outer Cable Spreading Room.

The draft appendices each contain a note specifying that

“all steps associated with FOP-1 and its appendices lpgly as
directed by the Shift Engineer with the exception of the steps
fdentified below,"

The licensee indicated on February 2, 1988, that new Fire
Operating Procedures would be developed for the Cable Spreading
Rooms .

In response to a request by the inspection team on November 18,
1987, for the licensee to establish interim compensatory
measures to deal with a fire in either the inner or outer Cable
Spreading Roons, the licensee initiated a standing order to the
con.rol room. This standing order incorporated the necessary
guidance for the affected areas to be effective until replaced
with approved final procedures.



10 CFR 50,48 requires that each operating nuclear power plant

have a fire protection plan that satisfies Criterion 3 of

Appendix A to 10 CFR 50, Criterion 3 of Appendix A to 10 CFR 50

rt:ulrcs that structures, systems and components important to
Afety be protected aqainst the effects of fires and explosions.

To satisfy the requirements of Criterion 3 of Appendix A to

10 CFR 50, the Licensee was required te meet the Technical

Requirements of Appendix R to 10 CFR 50 in accordance with

10 CFR 50.48(c) schedule, The date required by this schedule

was July 7, 1983.

Section 111.L.3 of Appendix R required the licensee to have
procedures in effect to implement this shutdown capability,
Technical Specification 6.2.1.K requires that written
procedures ‘hall be established, implemented, and maintained
f-- +he fire protection program,

‘ter dated November 21, 1983, the license -~equested an
sion to the schedule for implementation of fire protection
fications required by Section I11.G, and ill.L of

nppendix R to 10 CFR Part 50 until December 31, 1985, for both
Zion units, This request was based on three factors including
an initfel underestimate of the scope of work involved,
fdentification during the #~sign review process that certain
design elements proposed . - » detrimental to overall safety,
and an apparent misinterpi = ' n of certain Appendix R
requirements, During the t... period of the proposed exemption
the licensee indicated that fire protection modifications
completed to date and interim procadures for effecting safe
shutdown would provide an acceptable level of protection

In & December 21, 1983 letter from M, Denton, NRC, to (. Reed,
CECo, the NRC indicated thati both Zion Units would be in v!olction
of the 10 CFR 50.48(c) schedule until NRC approved the revised
schedule, The lettor stated "It should be understood that
enforcement action may be taken if the June 1984 submittal is
found to be seriously inacequate, or if there is otherwise an
indication of lack of good faith toward the requirements of

10 CFR 50,48 and Appendix R."

In a letter dated Au?ust 31, 1984, from R, Cascarano, CECo, to
H. Denton, NRC, the licensee presented a modification schedule
that indicated that work would be completed for Unit 1 during
the 1986 outage eand for Unit 2 during the 1985 outage.

The licensee was in violation as previously identified in the
December 21, 1983 letter from W, Denton, NRC, to C. Reed, CECo,
The licensee's updated modification (Appendix R) schedule
indicated that work would be completed fcr Unit 1 during the
1986 outage and for Unit 2 during the 1985 outage.
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(3)

(4)

(")

During the Appendix R Inspection on November 18, 1967, it was
observed by the inspectors that Fire Operating Procedures were
not adequately established to achieve Hot Shutdown for a fire
in the Inner Cable Spreading Rogm or ths Outer Cable Sprnad!nz
Room, This is consiJered ¢ violation ov .0 CFR 50, Appendix
(295/87034-02; 304/47035-02).

In a January 21, 1988 letter, to B, Davis, NRC, frem F, Lentine,
CECo, the licensee stated thay the requirec procedures would be
implemented by June 1988,

Fire Operating Procedure For Auxiliary Equipment Room

The licensee demonstrated that Fire Operating Procedure FOP-1
(Fire in Contro)l Room) contaired the necessary steps in the
event of an Auxiliary Electric Equipment Room Fire. The
licensee, however, agreed to enhance the Fire Opeiating
Procedures b{ developing & specific Five Operating Procedure
for the Auxiliary Electric Equipment Room, Ir the January 21,
1988 letter to B, Davis, MRC, from F, Lentine, CECo. the licensee
indicated that the revision will be completed by June 1988,
This is considered an open item (295/87034-03; 304/87035-03)
53nd1n? review and acceptance of the livunsee's revised Fire
perating Procedure for the Auxilia,y Electric Equiprent Room,

Standing Orcer

As indicated above, the licensee initisted a stundiny order

(on November 19, 1987) until the Procedures for the lnner and
Outer Cable Spreading Room were developed and implemented. On
February 2, 1988, CECo personne! met with NRC personnel to
further discuss the standing order and the draft Fire Operating
Procedures (FOP-1 - Fire in the Control Room).

The results of the meeting were:
: The licensee agreed *o clarify som of the guidance in the
Fire Operating Pro.eJure,

. - stanéing order wat not requir:ad for the Auxiliary
Electric Equipment Room siice FOP-1 rontained the
requisite operator actions,

. CECo would develop and implement a new Fire Operating
Procedure for the Cable Spreading Roois.

Walkdown of Fire Operating ‘rocedure for ¥ain Control .oom

On November 19, 1987, a walkdow) of proced re 7OP-] was initiated
for Unit 2, Each operator was ac.ompanied “y in inspector during
the walkdown, The inspectors ;rovided the tollowizg conditions
for the Appendix R scenario:

11



Unit 2 shutdown only

Fire in Control Room requiring evacuation
Reactor at 100% power

Emergency Diesel Generators fail to auto start

© 0o o o

One inspector accompanied the Nuclear Station Operator (NSO)
whose primary function was the direction of Unit 2 shutdown
operations from the remote shutdown panels in the Auxiliary
Building . A second inspector accom_anied the operator
responsible for the valve lincur. in the Auxiliary Building
and the manual control of the Turbine Driven Auxiliary Feedwater
Pumps. The third inspector ¢ ccpanied the operator assigned
to the diesel generator and associated switchgear. The fourth
inspector accompanied the operator performing valve house
lineups and manual control of steam generator A atmospheric
relief valves.

The inspectors observed operator actions, crew direction and
leadersnip, communications, training and familiarity with the
procedure,

The walkdown was terminated upon cempletion of Step No. 18
of Appendix D (FOP-1), at which point stable hot shutdown
conditions would have been achieved,

The Inspection team observations regarding the walkdown of
FOP-1 for a fire in the Main Control Room were as follows:

(a) A lack of coordination and direction was observed during
staging and the subsequent walkdown., When the NSO was
requested to establish communication with the operators,
it was discovered that two operators had failed to pickup
their handheld radios during initial staging at the FOP
locker located in the shift engineers cage. In addition,
Operator No. 6, who was to perform additional valve lineups
for the turbine driven AFW pumps, could not be located.

(b) Two operators were observed to lack familiarity with the
procedure. These operators missed some of the procedural
steps during the walkdown.

(c) The inspectors noted incorrect or missing labeling on
components., For example, in Appendix J of FOP-1, Step 5.b,
the procedure indicates that the operator is to bleed
instrument air pressure down using the air regulator located
in the valve house. The inspector observed that no valve
tag or number was assigned to this valve. Also in
Appendix J of FOP-1, Step 5.d, the procedure indicates
that the operator is to crack and slowly open the isolation
valve for pressure indicator 2PI-514. The inspector

12






In subsequent discussions with the licensee, the inspection
team recommended that the licensee reexamine and improve the
training program particularly in view of the observations made
by the team during the procadure walkdown,

Protection for Associated Circuits

The following associated circuit concerns were evaiuated:

N Common Bus Associated Circuits: The common bus concern is
found in circuits, either non-safety related or safety related,
where there is a common power source with shutdown equ:pment
and the power source is not electrically protect2d from the
circuit of concern,

2 Spurious Signal Associated Circuits: The spurious signal
concern consists of two parts:

c

False motor control and instrument readings such as
occurred at the 1975 Brown's Ferry Fire., The indications
could be caused by fire initiated grounds, shorts, or open
circuits.

Spurious operation of safety related components that would
adversily affect shutdown capability (e.g., RHR isolation
valves).

Common Enclosure Associated Circuits: The common enclosure
concern is found when redundant circuits are routed together in
a raceway or enclosure and they are not electrically protected
or fire can destroy both circuits due to inadequate fire
protection means.

The inspection results were as follows:

(1) Common Bus Concern

(a) Circuit Coordination

Breaker Coordination is audited by reviewing the time
current curves developed during the licensee's bus
coordination study. At Zion Station the following
circuits were randomly selected for review:

CIRCUIT COMMENT
4KV BUS 149 Coordination Satisfactory
4KV BUS 147 Coordination Satisfactory
4KV BUS 148 Coordination Satisfactory
480V BUS 139 Coordination Satisfactory
480V BUS 137 Coordination Satisfactory

14



(b)

MCC 1393A Coordination Satisfactory
MCC 13938 Coordination Satisfactory
MCC 1393C Coordination Satisfactory
MCC 1372 Coordination Satisfactory
MCC 1371 Coordination Satisfactory
MCC 1391 Coordination Satisfactory
120VAC BUS 111 Coordination Satisfactory
120VAC BUS 112 Coordination Satisfactory
120VAC BUS 113 Coordination Satisfactory
120VAC BUS 114 Coordination Satisfactory
120VAC BUS 111 Coordination Satisfactory
120VAC BUS 112 Coordination Satisfactory

The licensee's circuit coordination program was found to
be satisfactory.

The licensee performs protective relayv/circuit breaker
testing and maintenance at 36 month intervals (every other
refueling outage). Breaker and relay maintenance and
testing are currently scheduled manually and by computer.
The licensee is in the process of converting to an
automated maintenance scheduling system.

High Impedance Fault Analysis

The high impedance fault concern is found in the case

where multiple high impedance faults exist as loads on a
safe shutdown power supply and cause the loss of the safe
:hu%down power supoly prior to clearing the high impedance
aults,

The licensee analyzed for high impedance faults and
determined that existing electrical distribution system
design did not provide protection for high impedance

faults. The inspectors determined that the existing FOP-1
procedure adequately addressed manual circuit breaker
operations for a fire located in the control room. However,
procedures were not in place to provide for manual circuit
breaker operations for fires in areas outside of the control
room. A proposed procedure titled "Operating Instructions
for the reclosing of an Essential Supply Breaker on the
Emergency Power distribution System," was under review for
future implementation. While the licensee's proposed
method of controlling high impedance faults was found to

be satisfactory, the licensee had not fully implemented
procedures for isolating high impedance faults by manual
circuit breaker operation. Therefore, the licensee's
protection for high impedance faults was determined to be
unsatisfactory. This is considered to be another example
of the violation identified in Section 2.,e.(2) of this
report (295/87034-02; 304/87035-02).
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(2) Spurious Signals

‘a)

High/Low Pressure Interface

The licensee has identified the following high/low
pressure interfaces and methods for controlling the
interfaces:

INTERFACE METHOD OF CONTROL/STATUS
PRESSURIZER Post fire action: For a fire
POWER OPERATED in the main control room,
RELIEF VALVES (PORVs) procedure FOP-1 directs the
1,2PCV-456 disconnection of DC power to
1,2PCV-455C the PORVs utilizing switch

operation. Approved procedures
were not available for
disconnecting DC power to the
PORVs in the event of a fire in
the inner or outer cable spread

rooms,

RHR/RCS BOUNDARY Pre-fire actions: The valves are
ISOLATION VALVES closed during normal operation.
1,2M0V-RH8701 MOV circuit breakers are
1,2MOV-RH8702 maintained open during normal

operations. Interface control
was found to be satisfactory.

REACTOR HEAD Pre-fire action: The valves are
VENT VALVES closed during normal operation.
1,250V-RC08 SOV circuit breakers are
1,2S0V-RCO9 maintained open during normal
1,250V-RC10 operations. Interface control
1,250V-RC11 was found to be satisfactory.

The licensee's protection for fire induced spurious
operation of high/low pressure interfaces in the event of
a fire in the Cable Spreading Rooms was found to be
unsatisfactory for the Pressurizer PORVs, 1,2PCV-456 and
1,2PCV-455C, This is considered another example of the
violation identified in Section 2.e.(2) of this report
(295/87034-02; 304/87035-02).

The licensee is investigating modifying the fuse panels

for 1,2PCV-456 and 1,2PCV-455C to permit disconnecting

the fuses by use of a fuse block similar to the fuse blocks
installed in switchgear control power circuits.

16



(3)

(b) Current Transformer Secondaries

The licensee's Current Transformer (CT) analysis,
Evaluation of Electrical Stresses and Fire Hazards
Associated with the Opening of Cur-ent Transformer
Secondaries, determined that the CT saturation
characteristics limited the potential and energy in CT
secondaries such that secondary fires could not be induced
by open CT secondaries. The licensee's determination was
based upon the characteristic curve for the current
transformers used for remote metering and protective
relaying associated with the diesel generator output
breakers. Other installed current transformers were
“considered" to have saturation characteristics similar to
the characteristic curve used in the analysis. Since the
licensee did not provide characteristic curves for all
installed current transformers, protection for current
transformer open secondary circuits could not be verified.
This is considered an unresolved item (295/87034-04;
304/87035-04) and will remain open pending review of the
licensee's submittal of characteristic curves.

(c) lsolation of Fire Instigated Spurious Signals

The licensee has provided isolation for fire instigated
spurious signals by various methods, including:

Administrative controls

Rerouting of cables

Wrapping cables

Isolation/Transfer switches (redundant fuses used)
Fuses

Manual component operation

o 06 © 0 o ©

During the inspection, all forms of isolation listed above
were observed,

The licensee's methods of fire instigated spurious signal
isolation were found to be satisfactory.

Common Enclosure

The common enclosure associated circuit concern is created when
redundant circuits are routed together in a raceway or
enclosure and are not electrically protected, or fire can
destroy both circuits due to inadequate fire protection means.

During the inspection, the following redundant cables were
verified to be protected for common enclosure concerns:

17



COMPONENT  CABLE/TYPE

COMPONENT CABLE/TYPE

Charging 16106/control
Header

Isolation

Valve

iMOV-VC8105

AFW Pump 1A 26910/control
Suction

Valve

2MOV-FW0075

REMARKS

Charging 16103/control
Header

Isolation

Valve

IMOV-VC8106

AFW Pump 1C 23347/control
Suction

Valve

ZMOV-FW0076

AFW Pump 1A 11281/control AFW Pump 1A 11393/control

SG 1A
IMOV-MS0005

Supply From
SG 1D
IMOV-MS0011

Not routed
in common
enclosure
with each
other/
manual
valve
operation
if cables
fail.

Not routed
in common
enclosure
with each
other/
manual
valve
operation
if cables
fail.

Common
enclosure
routing in
cable
spreading
room/
manual
valve
operation
if cables
fail,

The licensee's protection for the common enclosure associated

circuit concern was found

to be satisfactory.

Communications

Safe shutdown communications for alternate shutdown are provided by
portable hand held VHF radios. Under normal operations the system

is controlled from a base station 1ncated in the control room. In

the event of fire requiring alternate shutdown, the system is isolated
from the control room areas by isolation switches. The VHF radio
system isolation switches are located in the Primary Security Control
Center.
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Other Electrical Evaluation

(1) Cable Routing

Physical in-plant inspection anc documentation review was
conducted on a sample number of power, instrumentation and
control cables. The inspectors determined that the licensee
had provided satisfactory cable protection which was in
compliance with Appendix R, Section III.G.2 separation
requirements, or had implemented manual operations, or had
provided an alternative shutdown capability.

(2) Modification Review

The licensee's process for controlling the design and
installation of modifications was reviewed for proper review

and approval, including 10 CFR 50.59 aspects. The administraticn
of modifications for Appendix R concerns was found to be
satisfactory.

0i1 Collection System

10 CFR Part 50, Appendix R, Section III,0, titled "0il Collection
System for Reactor Coolant Pump," requires that the reactor coolant
pump be equipped with an 0il collection system if the containment

is not inerted during normal operation. In addition, the oil
collection system shall be so designed, engineered and installed

that failure will not lead to fire during normal or design basis
accident conditions and there is reasonable assurance that the system
will withstand the safe snutdown earthquake.

As documented in NRC Inspection Reports 50-295/85011(DRS);
50-304/85012(DRS), the licensee requested a "reactor coclant pump

0il collection system exemption. The repert also indicated that the
request wis under review by NRR pending receipt of an analysis of the
radiation dand heat effects on the rubber hose that connects the oil

collection system to the main header. This analysis needed to consider

the effects of a seismic event on rubber hose connections.

The July 3, 1986, (NRC) Franklin Research Center Technical
Evaluation (TE) discussed the review of the licensee request for
exemption for the oil collection system for the reactor coolant
pumps. The review identified that the oil collection system
consisted of a set of catch basins, drip pans and enclosures
assembled as attachments to the pump to contain or catch any

leaking lube 0il. The oil would then be directed to a main ring
header connecting the collection system of all four pumps via rubber
hoses. The main ring header and discharge pipe was capped at the
time of the review and had a capacity of 68 gallons. In addition it
was identified that there was a source of high pressure leaks from
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the 1ift pump. And finally, there were several short sections of
rubber hose that connect the collection system to the main header
that were identified not to be seismically qualified. The TE
recommended that the exemption for the o0il collection system

be denied.

In the letter dated February 9, 1987, from P. LeBlond, CECo, to

H. Denton, NRC, the licensee siated that the exemption requirements
were no longer required and that the upgraded oil collection

system was presented at a meeting in Bethesda, Maryland on
September 30, 1986, to Jan Norris and other members of the staff.
The letter indicated that during this meeting CECo addressed the
concerns regarding the capacity of the oil collection system, high
pressurized leakage points and the seismic qualifications of the
short runs of hose.

During this inspection the inspectors were not able to inspect
the oil collection system due to high radiation during normal
operation. No items of noncompliance were identified.

Fire Protection Features

As part of the Appendix R compliance assessment, several fire protection
features were also reviewed as listed below:

. Fire-Rated Walls and Floor/Ceiling Assemblies
Fire-Rated Cable Wraps

Fire Dampers, Doors and Penetration Seals
Automatic Fire Suppression Systems

Fire Detection and Alarm Systems

Manual Fire Fighting Equipment

Shutdown System Physical Separation/Protection
Fire Brigade Training

Post-Fire Training

Gaseous Fire Protection Systems

Fire Pumps

Fire Protaction Staffing

O © 0 0 ¢ 2 o © © O ©

The following plant locations which contain safety related and/or safe
shutdown related systems were inspected:

(1) Main Control Room Complex

(2) Uni% 1 Outer Cable Spreading Room

{3) Unit 1 Inner Cable Zpreading Room

(4) Unit 1 Outer Penetration Vault

(5) Unit 1 EDG 1A and 1B Switchgear Rooms

(6) Unit 2 EDG 2A Switchgear Room

(7) Unit 1 Nonessential Switchgear Room

ésg Unit 1 Rod Drive MG Set Room

9) Unit 1 Auxiliary Electrical Equipment Room



(10) Unit 1 Division 18 OC Distribution Panel Room
(11) Units 1 and 2 Turbine Building
(12) Unit 1 Steam Pipe Tunnel
(13) Unit 1 EDG 1B and O Rooms
(14) Unit 1 EDG OA Diesel Fuel 0il Storuge Room
(15) Auxiliary Building General Floor Areas
(16) Unit 2 Safety Injection Pump 2A Room
517; Unit 1 Centrifugal Charging Pump "A" Room
18) Inner and Outer Crib Houses

a. Fire Barriers

During the inspection, the audit team discovered that an HVAC duct
penetration without a fire damper existed in the wall which separates
the control complex from the turbine building. The licensee
presented an internal evaluation of this condition which purports to
justify this condition. However, this analysis did not address a
significant number of unmitigated fire hazards which the audit team
observed in the turbine building. These hazards included: shop
areas; storage areas; office areas constructed with ceilings which
obstruct the discharge from the existing sprinkler system; and a
number of other degradations of the sprinkler system such as
paint-coated sprinkler heads and misaligned sprinkler piping.

This is considered an unresolved item (295/87034-06; 304/87035-06)
pending review and acceptance of the licensee's actions addressing
these <onditions.

b. Fire Barrier Surveillances

During the inspection, it was identified that several required fire
barriers, such as the fire wall along the "G" column 1ine which
separates the auxiliary building from the turbine building, and the
fire walls which enclose two stairways (as indicated in the July 1984
submittal titled "Safe Shutdown Capability Reassessment and Proposed
Modifications 10 CFR 50, Appendix R") were not being surveilled.

In addition, during the inspection, it was identified by an NRC
inspector that surveillances of fire barriers identified in the fire
hazard analysis (which is part of the licensee's Fire Protection
Plan) were not being performed in safety and nonsafety areas of the
plant as indicated below.

Safety Related Areas

1. Fire Zone 11.2-0 (Auxiliary Building Basement)
e Fire Zone 11.3-0 (Miscellaneous Levels)
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Nonsafety-Related Areas

. Unit 1 enclosed stairwell elevation 642' - 592' between column
lines 23 & 25 and H & G.

- Unit 2 enclosed stairwell elevation 642' - 592' between column
lines 13 & 17 and H & G.

. Fire wall between Unit 1 & Unit 2, Elevation 560' - 617'
between column lines 20 and A & G.

i Fire Zone 8.1-0 which contains a 20,000 gallon dirty oil tank
on Elevation 560 between & B and 18 & 22.

In a letter dated December 16, 1987, the licensee contended that the
technical specifications regarding surveillances of fire walls were
based on the licensee's 1977 Fire Hazards Analysis which did not
identify portions of the G wall as a safety related fire barrier,

In addition, the licensee contended that Fire Zones 11.2 and 11.3
which do contain safety-related equipment such as the Component
Cooling Witer Pumps and the Auxiliary Feedwater Pumps and which

are separated from the turbine building by the G wall are not
required based on 1acal application of the CO_ suppression systems.
The licensee further contended that no reliance was placed on these
fire barriers, and therefore the non-surveillance of those portions
of the G wall separating Fire Zones 11.2-0 and 11.3-0 from the turbine
building did not violate existing Appendix A technical specification
criteria for penetration fire barriers. The lack of fire barrier
surveillance for Fire Zones 11.2-0 and 11.3-0 is considered an
unresolved item (295/87034-07; 304/87035-07) pending further review
by Region III.

Technical Specification 4.21 indicates that each of the safety related
penetration fire barriers shall be verified to be functional by a
visual inspection at least once per 18 months. The licensee was
required to update procedures to include safety related fire barriers
by July 7, 1983,

Contrary to the above, on November 18, 1987, it was identified that
the fire wall along the G column line which separates the auxiliary
building from the turbine building and which is considered a

safety related fire wall in the licensee's July 1984 Appendix R
submitted was not being surveilled.

This is considered a violation of 10 CFR 50, Appendix R
(295/87034-08; 304/87035-08).

Fire Dampers

In 1984, NRC received a 10 CFR Part 21 notificat.cn from Ruskin,
a manufacturer of fire damgers. The Part 21 stated thai under
certain air fluow conditions, dampers of a type manufactured by the
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company would not close. During the inspection, the audit team
requested information concerning the licensee's response to this
issue. The licensee's response pertained only to dampers manufactured
by Ruskin and did not cover other similarly designed dampers which
exist in the plant. These other fire dampers may also be subject to
the same failure mode. The licensee was requested to address all
fire dampers other than Ruskin that are subject to the same failure
mode. This is considered an open item (295/87034-09; 304/87035-09).

Fire Damper Surveillances

The licensee's technical specification 4.21 requires that each of
the safety related penetration fire barriers be verified as being
functional by a visual inspection once every 18 months. The
licensee's PT-230 titled "Visual Inspection of Fire Dampers"
indicates that a visual inspection should be performed every

18 months to verify the integrity of the fire dampers.

The inspector informed the licensee that a sample number of five
dampers should be drop tested to ensure the dampers will function
as designed. The licensee indicated that drop testing of fire
dampers would be reviewed. This is considered an open item
(295/87034-10; 304/87035-10) pending review and acceptance of the
licensee's actions,

Heating, Ventilation, and Air-Conditioning Systems Necessary to
Support Safe Shutdown Systems During a Fire

The licensee's methodology for assuring post-fire safe shutdown

is based on a conclusion that heating, ventilation, and
air-conditioning systems are not necessary to support safe shutdown
systems. The licensee had justified this conclusion for the
charging pumps nn the basis of an analysis which was reviewed and
approved by NRR. During the inspection, the audit team requested
similar supporting analyses for the remaining shutdown systems in
the auxiliary building. The licensee responded that the charging
pump room analysis was considered a worse-case condition. However,
the licensee could not support that conclusion with data or
engineering analyses.

This is considered an open item (295/87034-11; 304/87035-11) pending
review and acceptance by NRR,

Fire Alarm System Desigr

During the inspection, the audit team discovered that not all fire
alarm circuits were electrically supervised. This means that a
single break or ground fault condition could render a portion of
the fire alarm system inoperable without warning, In addition, the
fire alarm system lacks a "reflash" capability. This means that if
the fire or trouble condition annunciator panel light in the control
room was 11t for any reason, a subsequent fire or trouble alarm
could not be received.
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This is considered an open item (295/87034-12; 304/87035-12) pending
review and acceptance of the licensee's NFPA Code Deviations by NRR,

Fire Detectors

In conjunction with & request for exemption from the requirements of
Appendix R to 10 CFR Part 50, the licensee committed to install fire
detectors along the run of power feed cables to the compcnent
cooling water pumps on elevation 560 feet of the auxiliay building.
Contrary to the above, the audit team observed that detectors had
not been completely installed in accordance with this commitment,

This is considared an open item (295/87034-13; 304/87035-13)
pending issuance of the exemption and completion of the addition of
sufficient detectors.

Fire Hazard Analysis

During the inspection, the audit team observed that the licensee's
fire hazards analysis (FHA) was not consistent with conditions as
they exist in the plant,

This is considered an open item (295/87034-14; 304/87035-14) pending
receipt and acceptance of an updated FHA by NRR.

NFPA Code Deviations

In Generic Letter 86-10, the staff indicated that licensees should
identify and justify all National Fire Protection Association (NFPA)
Code deviations in the FSAR or Fire Hazards Analysis. The licensee
has not completed this effort at the time of the inspection,

This is considered an open item (295/87034-15; 304,27035-15)
pending receipt of a complete report delineating such deviations
and acceptance by NRR,

Halon Fire Protection System

Inadvertent Operation

Criterion 3 of Part 50 (Appendix A) states that firefighting systems
shall be designed to assure that their rupture or inadvertent
operation does not significantly impair the safety capability of
structures, systems and components.

In the event of a disabling fire in the auxiliary electrical equipment
room, it would be necessary to enter the outer cable spreading room
to initiate manual actions to achieve hot standby conditions.



During the inspection, it was determined that a single short circuit

between terminals HP and IVHPB on Pyralarm terminal board TBA in the

auxiliary electric equipment room may cause a spurious signal and an

inadvertent release of halon in the outer cable snreading room, where
manual operator action is requireu.

In discussions with several operators, it was determined that in all
cases the operator responding to the outer cable spreading room to
initiate manual action to achieve hot standby would enter the area
should the halon inadvertently discharge due to a disabling fire 1in
the auxiliary electric equipment room. Several operators indicated
that they would enter the room only after donning self-contained
breathing apparatus.

In the letter dated January 21, 1988, to B, Davis, NRC, from

F. Lentine (CECo), the licensee indicated that the Fire Operating
Procedures for a fire in the auxiliary electric equipment room
would be revised to address this concern. The inspector recommended
that the licensee relocate the Pyralarm terminal board so that an
inadvertent halon discharge due to a fire would not discharge halon
into an areca where manual actions are required. The licensee
indicated that they would consider this recommendation and also
would explore the possibility of protecting the terminal board from
a fire in its present location. This is considered an open item
(295/87034-16; 304/87035-16) pending review and acceptance of
licensee actions by Region III.

Fire Pump Controller

License Amendment 32 (Unit 1) and 33 (Unit 2) states, "The li:ensee
may proceed with and is required to complete the modifications
indicated in Paragraphs 3.1.1 through 3.1.20 of the NRC's Fire
Protection Safety Evaluation report on the Zion Nuclear Power
Station dated February 1978, These modifications shall be
completed by the end of the third refueline outage of Zion Unrit 2
and prior to return to operation for cycle 4, In addition, the
licensee shall submit the additional information identified in
Table 3.2 of the above cited Safety Evaluation Report in accordance
with the schedule contained therein. In the event these dates for
submittal cannot be met, the licensee shall submit a report
explaining the circumstances, together with a revised schedule."

The 1978 Zion SER in Section 3.1.5 titled “Fire Water System"
requires that an approved controller which conforms to tne
requirements of NFPA 20 be provided at th: electric motor
driven fire pump.

During the inspection, it was observed that the required fire pump

controller was not installed by the licensee. This is considered a
violation of ¢ license amendment (295/87034-17; 304/8/035-17).
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Fire Pumps

In the licensee's 1977 Fire Protection Report, Section E.2 of the
licensee's response to Appendix A of BTP APCSB 9.5-1 indicates
that the fire pumps are installed to NFPA 20 "Standard for the
Installation of Centrifugal Fire Pumps."

In NFPA 20, Section 11-2, titled "Field Acceptance Test," a copy of
the manufacturer's certified pump test characteristic curve is
required to be available for comparison with the results of the
field acceptance test. NFPA 20 also requires that the fire pump as
installed equal the performance as indicated on the manufacturer's
certified shop test characteristic curve within the accuracy limits
of the test equipment.

Deviation Report (DER) 22-1-85-184 indicated that while performing
periodic test 202, the OB diesel fire pump was found to perform
outside of the manufacturer's lab generated pump curve at its rated
capacity. The DER indicated that the pump manufacturer's acceptance
criteria for u.c pump performance as guaranteed to Commonwealth Edison
Company *<s a lesser value on the original certified pump data sheet.

The licensee was requested to provide the inspector with the field
acceptance test (performed by the manufacturer) for the 0B diesel

irre pump and provide technical justification that the field

acceptance tzst equals the performance as indicated on the manufacturer's
certified shop test. This is considered an unresolved item
(295/87034-18; 304/87035-18).

Also NFPA 20 in Section 8-2.4 titled "Instrument and Control”
requires that engine:. be provided with a governor capable of
regulating engine speed within a range of 10 percent between

shutoff and maximum load condition of the pump. It further requires
that the governor be ‘ield adjustable, set and secured to maintain
rated pump speed at maximum pump load.

The licensee's Procedure, PT-202, titled "Fire Protection Pumps
Capacity Test" states in Step 9.4 that "Rated pump speed is 1770 RPM
at a diesel speed of 2125 RPM, If necessary, for full flow (six
nozzles open) test only, adjust diesel speed to obtain rated pump
shaft speed of 1770 RPM, If speed is adjusted, record new flow and
pressure measurements on data sheet.”

The NFPA 20 requirements for a shutoff test for vertical shaft fire
pumps do not exceed 140 percent of rated discharge pressure. Should
the licensee adjust the governor as indicated in PT-202, the fire

pump governor cannot be verified 10 regulate the engine speed within
a range of 10 percent between shutoff and maximum load condition and
it cannot be verified that the fire pump will not exceed 140 percent
of rated discharge pressure. The licensee is requested to review
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PT 202 to insure that the fire pumps are tested in accordance with
manufacturer's instructions and NFPA-20, This is considered an
unresolved item (295/87034-19; 304/87035-19) pending review and
acceptance of licensee actions.

Fire Protection Staffing

It was identified by the inspector that the fire protection
coordinator position as indicated in the licensee's response to
Appendix A of BTP APCSP 9.5-1 (Section 3.1.A.1.b) was not fillc!
The licensee contended that the functions of the fire protection
coordinator had been assumed by the station fire marshal and the
corporate fire protection engineers. During the inspection the
licensee agreed to review and update the fire protection staffing
organization structure and to clarify the position and duties of the
personnel responsible for implementing the fire protection program.
The completed review of the fire protection organization structure
should be part of the licensee's fire hazard analysis (FHA) when it
is submitted for NRR review (refer to section 3.h of thic report).

This is considered an unresolved item (295/87034-20; 304/87035-20)
pending further review of the present fire protection staffing
organization by Region III.

Carbon Dioxide System

The inspector requested and was provided with the carbon dioxide
surveillance procedure for the inner and Juter cable spreading room
and diesel generator rooms. During the review the inspector
determined that the procedure required removing electro-thermo 1inks
(ETL) during the test,

The removal of the ETL during testing of the carbon dioxide
surveillance test does not allow testing of it's associated damper.
The licensee was requested to review the carbon dioxide surveillance
procedures with NFFA 12 (1980) titled "Standard on Carbon Dioxide
Extinguishing Systems" and manufactures instructions to insure that
the carbon dioxide systems are thoroughly inspected and tested for
proper operation, The licensee indicated to the inspector that the
present surveillance procedures wouid be reviewed, The licensee
also indicated that the carbon dioxide system testing conducted at
other CECo sites would be reviewed. This is considered an open
item (295/87034-21; 304/87035-21) pending review and acceptance of
licensee actions.

Halon System

The inspector requested and was provided with the halon surveillance
procedure for the inner and outer cable spreading room. In review
of PT 227 titled "Halon Fire Protection System Functional Test" It
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