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DETAILS

Persons Contacted

Vermont Yankee Nuclear Power Corporation

*D. Girroir, Fire Protection Coordinator
*S. Jefferson, Operations Supervisor

R. Lopriore, Senior Maintenance Engineer
*R. Pagodin, Engineering Support Supervisor
D. Philips, Senior Electrical Engineer

*D. Reid, Technical Services Superintendent
*R. Wanczyk, Senior Engineer

*W. Wittmer, Maintenance Superintendent

Yankee Atomic Electric Company

R. January, Senior I&C Engineer

R. McCoy, Senior Electrical Engineer

S. Osmond, Electrical Engineer
*E. Sawyer, Fire Protection Coordinator

H. Schaffer, Principal Engineer - Systems
*J. Sinclair, Licensing Engineer
Nuclear Utility Fire Protection Group

*S. Mahoney, Observer
USNRC
*W. Raymond, Senior Resident Inspector

Note: * - denotes those present at the exit interview on
September 2, 1983.

Background

10 CFR 50.48 and 10 CFR 50, Appendix R became effective on February 17,
1981. Section III.G of Appendix R requires that fire protection be
provided to ensure that one train of equipment necessary to achieve and
maintain safe shutdown remains available in the event of a fire at any
location within a licensed operating facility. For hot shutdown con-
ditions, the systems nececssary must be free of fire damage. For cold
shutdown conditions, repair is allowed using in place procedures and
materials available onsite with the provision that cold shutdown be
achievable within 72 hours of the initiating event. Section III.G.2
lists specific options as foliows to provide adequate protection for
redundant trains of equipment located outside of the primary containment:

==  Separation by a fire barrier h>ving a three hour rating.



== Separztion by a horizontal distance of at least 20 feet with no
intervening combustibles and with fire detection and automatic fire
suppression installed in the fire area.

== Enclosure of one train in a fire barrier having a one hour rating in
addition to having fire detection and automatic suppression installed
in the fire area.

If the protection required by Section III.G.2 is not provided or the
systems of concern are subject to damage from fire suppression activities,
Section III.G.3 of the rule requires that an alternate or dedicated
shutdown capability be provided which is independent of the area of
concern. Any alternate or dedicated system requires NRC review and
approval prior to implementation.

For situations in which fire protection does not meet the requirements of
Section III.G, however such protection is deemed to be adequate by the
licensee for the specific situation, the rule allows the licensee to
request an exemption on a case-by-case basis. Such exemption requests are
submittad to the NRC for review and approval and must be justified by the
licensee on a technical basis.

Correspondence

A1l correspondence between the licensee and the NRC concerning compliance
with Section III.G was reviewed by the inspection team in preparation for
the site visit. Several items of correspondence were of particular note
with regard to their impact on the inspection.

By letter dated July 31, 1981, the licensee propuseu tuv pr2vide an alter=-
nate shutdown capability for the control room, cable vault, and switchgear
room. After review and discussion with the licensee concerning the
preposed design, the NRC Office of Nuclear Reactor Regulation approved
implementation of the alternate shutdown capability via a Safety Evalua-
tion Report dated January 13, 1983.

By letter dated February 17, 1982, the licensee requested exemption from
the Section III1.G.3 requirement to place fixed fire suppression in the
control room. This request was subsequently approved by the NRC. An
additional exemption request was submitted by letter dated August 16,
1983, requesting relief from Section III.G.2 requirements for protection
of redundant safe shutdown trains located at elevation 232 in the North-
west Corner Room of the Reactor Building. This request had not been acted
upon by the NRC at the time of the inspection.

The NRC forwarded Generic Letter 81-12, dated February 20, 1981, to all
licensees required to comply with Appendix R requirements. The purpose
of the letter was to clarify to the licensee: the Rule requirements and
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to provide NRC staff positions concerning fire protection. The importance
of Generic Letter 81-12 for the team inspection was that it specifically
stated that licensees were required under the rule to reassess their
facilities to determine whether the protection required by Section III.G.2
was satisfied.

Systems Requiring Protection

For a Boiling Water Reactor (BWR), systems are needed to perform the
following functions in order to achieve hot shutdown:

== Control reactivity

== Provide reactor coolant makeup

==  Remove decay heat and control reactor pressure

==  Provide suppression pool cooling

== Monitor process variables

== Provide electrical distribution to the various components

The NRC assumes that for any given fire, the reactor will be manually
shutdown by the operator at the start of the event, thereby controlling
reactivity for a BWR. To provide reactor coolant makeup, the license has
elected to utilize either the High Pressure Coolant Injection (HPCI)
system or the Reactor Core Isolation Cooling (RCIC) System. Because both
HPCI and RCIC draw steam from the reactor vessel, both systems remove
decay heat while providing coolant makeup. The safety relief valves are
also available to control reactor pressure and remove decay heat if
necessary. Both the HPIC and RCIC turbines exhaust to the suppression
pool. For this reason suppression pool cooling is required to maintain
hot shutdown and is provided by the Residual Heat Removal (RHR) system.
The ultimate heat sink is provided by the RHR service water sysiem used in
conjunction with either the station service water system or the alternate
cooling system. The station Emergency Diesel Generators (EDG), the
station AC power distribution system, and DC battery systems provide the
necessary electrical power to operate the required components.

To achieve cold shutdown, the facility utilizes another mode of operation
of the RHR system in combination with the service water or alternate
cooling systems.

Review of Protection Provided to Redundant Trains

The team reviewed the systems required for safe shutdown and the physical
location of the major components within the plant. PRased on this review,
several systems and areas were selected for an in-depth review to
ascertain whether the requirements of Section III1.G.2 had been met.

Reactor Building

The Vermont Yankee Reactor Building contains the following systems re-
quired for safe shutdown: HPCI, RCIC, RHR, RHR service water, reactor



vessel instrumentation, suppression pool instrumentation, and control,
instrumentation, and power cables associated with the operation of these
systems. The redundant trains of each system are generally located in
opposite sides of the secondary containment and are, therefore, physically
separated by a considerable distance. Fire detection sensors are located
primarily on elevation 252 and below, on the refueling floor, and at the
recirculation motor generator set area. Automatic fire suppression
systems are provided in only two locations of the Reactor Building; at the
electrical penetration area in the northwest corner of elevation 252 and
at the recirculation motor generator set area.

The Reactor Building is considered under the rule to be one fire area in
that the various elevations of the building and the rooms located on any
given elevation are not separated by fire barriers having a three hour
rating. The licensee did not propose an alternate shutdown capability for
any systems located within the Reactor Building and therefore the licensee
was required to provide protection as stated in Section III1.G.2 of the
rule. Discussions with licensee personnel indicated that no modifications
had been implemented in the Reactor Building to meet the requirements of
Section III.G beyond those modifications the licensee had previously made
to comply with the NRC Branch Technical Position (BTP) 9.5-1. This BTP
stated the NRC fire protection guidelines prior to Appendix R becoming
effective. After touring the Reactor Building and noting the location of
the various systems and the lack of automatic suppression systems between
redundant components, the team concluded that the fire protection required
by Section III.G.2 had not been provided for any systems necessary to
achieve and maintain hot shutdown and cold shutdown located within the
Reactor Building. The rule allows repairs to equipment needed for cold
shutdown; however, the licensee had not prepared procedures nor provided
materials for any such repairs and was, therefore, required to protect
cold shutdown equipment to an equal level =f that required for hot
shutdown equipment.

The licensee was informed that the facility was in violation of 10 CFR
50, Appendix R, Section III.G in that the fire prctcction features re-
quired by Section III.G to be provided for systems and components im-
portant to safe shutdown were not provided for those systems and com-
ponents located within the secondary containment of the Reactor Building
(271/83-26-01).

The team proceeded to trace the cable routing of the various systems and
to examine more closely component locations within the Reactor Building to
determine specifically the facility's variance from the rule requirements.
The power cables for both trains of the RHR, RHR Service Water, and Core
Spray pumps enter the Reactor Building in the northwest corner room at
elevation 232 and are enclosed in conduit which is separated by approxi-
mately four feet. The licensee has an exemption request, dated August 16,
1983, pending for this area. Both trains of power cables pass through a



wall into the torus area where the cables are routed in divergent cable
trays to their respective trains of eaquir-_at located in the northeast and
southeast corner rooms. Within the torus area, the redundant cable trays
are separated by greater than 20 feet. The fire loading in the torus area
appeared low, and numerous fire detection sensors are located throughout
the area; however, no automatic suppression system has been provided.
Similarly, the corner rooms containing the redundant RHR, RHR Service
Water and Core Spray pumps are separated by an open distance of greater
than 100 feet and are provided with fire detection; however, no automatic
suppression has been provided.

Control and instrumentation cables associated with both trains and se-
lected power cables are routed from the control structure into the Reactor
Building through the northwest corner at elevation 252. This area was of
particular interest in that a very heavy concentration of cables of both
trains are located there. In addition, several cables associated with the
licensee's alternate shutdown design are routed in this vicinity. The two
trains are separated by approximately 20 feet; smoke detection has been
provided in the area, and an automatic sprinkler system is installed
beneath the lowest level of cable trays. The cables installed in the
trays are not qualified as fire resistant per IEEE-383. Th. inspector
determined that a fire originating outside the area covered by the sprin-
kler system could rapidly spread horizontally to the area containing
redundant cables at a level above the sprinkler system. Because the
sprinkler system does not provide a means of prompt extinguishment of a
fire in the overhead cable trays, the inspector considered the protecticn
provided in this area as unacceptable in complying with Section III.G.2
requirements.

The control cables for the valve operators of the HPCI and RCIC inboard
containment isolation valves were traced for separation. These valves are
of concern because they are located inside the inerted primary containment
and are not readily accessible for manual operation. The valves are
designated V13-15 for RCIC and V23-15 for HPCI. These valves are powered
from MCC (Motor Control Center) 89B and MCC 9D, both of which are located
on the east wall of the Reac.or Building at elevation 252. The valve
operators are both AC motors. When the cables were traced from the
Reactor Building electrical penetration area to their respective MCC's,
the control circuits were found to be routed such that the HPCI control
cable, located in cable tray R330SII, passed within several feet of the
RCIC control cable, located in conduit 11188JSIIX. Although, these valves
are normally open, the rule reguires protection be provided to ensure that
fire induced failures will not prevent operation of safe shutdown equip-
ment. The inspector reviewed the Control Wiring Diagrams for the two
valves with licensee representatives and determined that for each valve, a
hot short of the proper two conductors could result in valve closure. The
inspector concluded that the two specific control cables wers inadequately
protected in that a rated fire barrier did not separate the cables, the
cables were routed within 20 feet of each other, and fire detection and
au‘omatic suppression were not provided.
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The separation of MCC 9D and MCC 89B was also observed to be insufficient.
Although these MCC's are greater than 20 feet apart, there are intervening
combustibles in the form of open cable trays which reduce the distance
between the MCC's. In addition, there is no automatic suppression system
in the area and a significant loading of combustibl. material exists in
close proximity to the MCC's consisting of cotton anti-contamination
clothing, plastic clothing, wooden benches and shelving.

The instrument racks for the reactor vessel level and pressure trans-
mitters are primarily located on the 280 foot elevation of the reactor
building, although several level transmitters are also located on ele-
vation 252. This instrumentation was observed to have 20 feet of hori-
zontal separation with no intervening combustibles; however, detection and
automatic suppression were not provided.

A review of the physical layout of redundant trains of equipment in the
Reactor Building indicated that an inherent general separation exists due
to the trains being located on opposite sides of the primary containment.
The combustible loading throughout the building appeared low overall and
the general layout of equipment is such that the building is not congested
and typically has numerous areas on each elevation where little or no
combustible material is present. The team concluded that, although, the
licensee had failed to provide the specific fire protection features
required by Appendix R, Section III.G, the general configuration of
equipment within the Reactor Building tends to minimize the net safety
effect of the lack of the specific protection required by the Rule.

Emergency Diesel Generator (EDG) Rooms

The two EDG rooms are located at the southeast end of the turbine building
at the station grade level. The team examined the protection provided to

both rooms. CSach EDG and its auxiliaries are located in a separate 3-hour
rated enclosure. All access doors and penetration seals were found to be

properly rated and in good condition. Each room is provided with a smoke

detection system and a manually operated water sprinkler system.

Each EDG has an associated fue! oil day tank located in a separate 3-hour
rated enclosure. A manual AFFF (Aqueous Film Forming Foam), hose lire
system is provided in the area for “ire suppression.

The power cables from the EDG's to the 4KV switchgears were traced to
determine their separation. These cables are routed in embedded conduit
and through separate manholes between the EDG's and the Switchgear Rooms.
Similarly, the power cables to the MCC's in the EDG rooms, which power the
EDG auxiliaries, were found to be routed through embedded conduit and
separate manholes. Cables which passed through the EDG rooms to the
turbine building were reviewed to determine if any redundant cables
required for proper EDG operation could be threatened by a fire adjacent
to the EBG rooms, however, no such cables were identified.
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