SSES-FPRR

APPENDIX R DEVIATION REQUEST NO. 17

KAOWOOL SYSTEM AS AN ACCEPTABLE 1-HOUR
FIRE BARRIER WRAP

DEVIATION REQUEST:

A Kaowool fire barrier wrap system along with an automatic suppression system is
acceptable for use as a 1-hour fire barrier in plant areas where the installation currently
exists.

FIRE AREAS/ZONES AFFECTED:

Kaowool has been installed in the following plant areas:

Fire Area Fire Zones with Kaowool
R-1A 1-4A-S
1-4A-W
1-5A-S
R-1B 1-4A-W
1-4A-N
CS-10 0-27C
CS-30 0-25E
D-1 0-41A
D-3 0-41C

REASON FOR DEVIATION REQUEST:

The requirements of 10CFR50, Section 1Il.G.2.C, allows the use of a 1-hour fire barrier
wrap. NRC guidance letter 85-01, Section 3.2.1 indicates that the "Kaowool System”,
which had been accepted by the NRC, failed to meet the 325°F temperature limit. This
system has been used at Susquehanna SES.

EXISTING ARRANGEMENT:

All fire zones in which Kaowool has been installed have automatic fire suppression. Fire
detection is also provided in these fire zones.
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JUSTIFICATION:

e

Kaowool was installed as a barrier wrap at Susquehanna SES prior to fuel load on Unit 1
(July, 1982). In NRC Generic Letter 85-01, the staff has stated that conduit and cable tray
enclosure materials accepted by the NRC as a 1-hour barrier prior to Appendix R

(e.g., some Kaowool and 3M materials) and already installed by the licensee need not be
replaced even though they may not have met the 325°F criteria.”" The existing Kaowool
installations at Susquehanna SES were previously approved by the NRC. Each
installation is protected by an automatic fire suppression system. While another barrier
design may be preferable and has been utilized at Susquehanna SES, Kaowool provides
a sulfficient level of protection for raceways when fire suppression is provided so as to not
warrant its replacement in areas of the plant where it is currently installed.
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APPENDIX R DEVIATION REQUEST NO. 19

INCOMPLETE FIRE SUPPRESSION AND FIRE DETECTION
IN DIESEL GENERATOR FIRE AREAS

DEVIATION REQUEST:

Existing fire protection in Fire Areas D-1 and D-3, consisting of automatic suppression and
detection in the basement (El 660'-0") and ground floor (E! 677'-0") only, is adequate to
protect redundant safe shutdown equipment located within the fire areas. Specifically, no
automatic suppression or detection is required for the top floor (El 710'-8").

FIRE AREAS/ZONES AFFECTED:

This deviation covers Diesel Generator Fire Areas D-1 (0-41A) and D-3 (0-41C). Fire
Areas D-2 and D-4 do not contain redundant safe shutdown equipment and, therefore, are
not in deviation.

REASONS FOR DEVIATION REQUEST:

The requirements of 10CFR50, Appendix R, Sections 111.G.2 require fire detection, and fire
suppression when redundant safe shutdown equipment exist within a fire area. NRC
guidance indicates fire detection and suppression should be provided throughout a fire
area. Portions of the Diesel Generator Building does not satisfy these requirements.

EXISTING ARRANGEMENT:

Fire Areas D-1 and D-3 contain redundant safe shutdown equipment. Automatic
suppression and fire detection is provided for the basement (El 660'-0") and the ground
floor (El. 677'-0") of each fire area. The top floor of each fire area (El. 710'-9"), neither of
which contain redundant safe shutdown equipment, are not provided with fire suppression
or fire detection.

JUSTIFICATION:

The top floor (El. 710'-9") of each fire area contains fan equipment only, has minimal
combustibles, and does not contain any redundant safe shutdown equipment and
consequently does not present a hazard to redundant safe shutdown equipment located in
the basement elevations.

Rev. 10 DR19-1
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APPENDIX R DEVIATION REQUEST NO. 20

PENETRATION SEALS - CONDUITS

DEVIATION REQUEST:

It is acceptable to seal new and existing conduits at Susquehanna SES which penetrate
fire rated barriers by installing a non-combustible seal intemal to the conduit in order to
contain the products of combustion within the fire area of fire origin.

FIRE AREAS/ZONES AFFECTED:

The requirements for sealing penetrations through fire rated barriers are contained in a
specification and are applied throughout the facility. Therefore, this deviation request
applies to all fire area boundaries.

REASON FOR DEVIATION REQUEST:

The requirements of 10CFR50, Appendix R, Section [1.G.2 require fire areas to have rated
fire boundaries. In NRC Generic Letter 86-10, Section 8.8, the NRC indicated guidelines
for sealing conduits as they passed through fire rated boundaries. The conduits passing
through fire rated barriers at Susquehanna SES are protected in an equivalent manner.
The purpose of this deviation request is to document that equivalency.

EXISTING ARRANGEMENT:

The specification criteria along with an in-plant inspection of all conduits which penetrate
fire rated barriers assures that the conduits are sealed intemally with a non-combustible
material to contain the products of combustion within the fire area of fire origin and
maintain the integrity of the fire area boundary.

JUSTIFICATION:

In accordance with NRC Generic Letter 86-10, the temm fire area as used in Appendix R
means an area sufficiently bounded to withstand the hazards associated with the fire area
and, as necessary, to protect important equipment within the fire area from a fire outside
the area.

The installation of a non-combustible seal intemal to conduits penetrating fire area
boundaries accomplishes the above purpose. Typically, these seals consist of a ceramic
fiber damming material topped with either silicone foam or a fire retardant putty installed at
the first available access point on one side of the fire barrier.

See attached drawing B-213419 for examples of some typical installations.

Rev. 10 DR20-1
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APPENDIX R DEVIATION REQUEST NO. 21

VOID
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APPENDIX R DEVIATION REQUEST NO. 23

CONTROL STRUCTURE
FIRE AREA CS-9
PARTIAL FIRE SUPPRESSION

DEVIATION REQUEST:

Fire protection provided in Fire Area CS-9 is adequate to protect the identified hazard.
Specifically, the fire area is constantly manned by operations personnel who would detect
and react to a fire, the area is provided with partial suppression, manual suppression is
available, and the capability to achieve safe shutdown through altemative equipment is
provided by the remote shutdown panel located outside the fire area.

FIRE AREAS/ZONES AFFECTED:

This deviation applies to Fire Area CS-9.

REASON FOR THE DEVIATION REQUEST:

Dedicated shutdown capability in accordance with Appendix R, Section lll.G.3 has been
provided for use in the event of a fire in the control room. The above was provided since
separation of redundant trains of safe shutdown equipment within the control room does
not satisfy the requirements of 10CFR50, Appendix R, Section I1l.G.2. Complete Fire
suppression has not been provided throughout Fire Area CS-9.

EXISTING CONDITIONS:

The following conditions exist in Fire Area CS-9:

Zone Protection Safe Shutdown Equipment
0-26A None ‘ None
0-26E None None
0-26F Manual Spurt CO2 under floor (Fixed Piping) Yes
0-26G Manual Spurt CO2 under floor (Fixed Piping) Yes
0-26H Manual Spurt CO> under fioor (Fixed Piping) Yes
0-26! Manual Spurt CO, under floor (Fixed Piping) Yes
0-26J Manual Spurt CO2 under floor (Fixed Piping) Yes:
0-26K Automatic Sprinkler Protection Yes
0-26L Automatic Sprinkler Protection Yes
0-26M Manual Spurt CO (Fixed Piping) Yes
0-26N Manual Spurt CO (Fixed Piping) Yes
0-26P Manual Spurt CO2 (Fixed Piping) Yes
0-26R Manual Spurt CO2 (Fixed Piping) Yes
Rev. 10 ‘ DR23-1
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The release of CO: is controlled manually to minimize the effects of a CO, discharge on

plant operation. Manual control stations are provided both inside and outside the fire area.

Fire Zones with constant occupancy (0-26G, 0-26H, and 0-261) are provided with under
floor protection only.

Complete automatic sprinkler protection has been provided for Fire Zone 0-26K and
0-26L.

Fire Zones 0-26F and 0-26J are vestibules and contain safety related cables below the
raised floor. These cables are protected by manual spurt CO».

Portable extinguishers are available for use in the fire area. A hose station is available
within the control structure for use in the fire area.

JUSTIFICATION:

It has been demonstrated during the performance of startup and test program that full
shutdown is achievable without reliance on the Control Room. The existing protection
provided in Fire Area CS-9 is adequate to protect the identified cable hazards. It is
expected that since the control room is constantly manned by operations personnel, any
fire would be detected and extinguished prior to activation of a suppression system. The
addition of more suppression capability would not enhance, to a significant degree, the
protection of safe shutdown functions.

Rev. 10 DR23-2
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APPENDIX R DEVIATION REQUEST NO. 24

AUTOMATIC FIRE SUPPRESSION IN FIRE ZONE 2-5D

DEVIATION REQUEST:

The installation of an automatic fire suppression system in Fire Zone 2-5D in order to
comply with Appendix R, Section 1I1.G.2.b would not significantly enhance the fire
protection for that zone nor overall plant safety, and therefore is not required.

FIRE ZONE AFFECTED:

This deviation request applies only to Fire Zone 2-5D, which is in Fire Area R-2A.
REASON FOR DEVIATION:

10CFR50, Appendix R, Section 11l.G.2.b requires the existence of an automatic fire
suppression system, in addition to fire detectors, in those fire areas where separation of
redundant safe shutdown cables and equipment is greater than 20 feet with no intervening
combustibles. Fire Zone 2-5D contains cables for HV-E21-2F005A (Div. I) and power
cables from 2D613 and 2D653A (Div. I) as well as Valve HV-G33-2F004 (Div. II).

Redundant safe shutdown equipment/cables in Fire Zone 2-5D are separated by a
horizontal spatial distance of approximately 50 feet with negligible intervening
combustibles. No automatic fire suppression system exists in the fire zone. Fire
Zone 2-5D is a fire zone in which relief from the automatic fire suppression system
requirement of Appendix R, Section IIl.G.2.b is sought.

EXISTING ARRANGEMENT:

RWCU Outboard Isolation Valve HV-G33-2F004 is normally open during power operation
and is required closed to isolate reactor coolant letdown to the RWCU System when
performing plant shutdown for an Appendix R scenario. In the event valve HV-G33-2F004
is unavailable, the RWCU Inboard Isolation Valve HV-G33-2F001 may be called upon to
close to isolate reactor coolant letdown. Valve HV-G33-2F001 is located inside
containment (Fire Zone 2-4F) and HV-G33-2F004 is located in Fire Zone 2-5D.

For a fire in Fire Zone 2-5D (physical location of valve HV-G33-2F004), HV-G33-2F004
(Div. Il) and its cables may be disabled. The valve and its cables are located in the North-
West comer of the fire zone (refer to Drawing C-1824). The cables travel West to Fire
Zone 2-5C. No cables for inboard Isolation Valve HV-G33-2F001 (Div. I) are located in
Fire Zone 2-5D. Cables for Valve HV-G33-2F001 and its power supply wrapped in
adjacent (i.e., communicating) Fire Zones (2-4A-W and 2-5A-W) except for 2-4A-S for
which 3-hour barrier upgrades are provided between zones. Refer to Figures C-1732,

sh. 1, R1, and C-1731, sh. 1, R1, for applicable fire zone layouts.

Rev. 10 DR24-1
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The total in-situ combustible loading in Fire Zone 2-5D is less than 10 minutes assuming
all combustibles are fully consumed. The combustibles consist of a total of five (5) gallons
of lube oil (five separate one gallon locations) and cable in cable trays.

Actual in-situ combustible loading durations are provided to document existing
arrangement and justify the deviation request. These values are based on the initial
combustible loading analysis. Modifications subsequent to this analysis have revised
these values with the possibility of future modifications revising them again. The
goveming criteria for the combustible loading analysis is that the fire area fire resistance
rating exceed the combustible loading duration. The combustible loading durations
specified in the deviation request will not be updated in the future since program
commitments require that all modifications be evaluated to assure that additional
combustibles are controlled to remain below the fire area fire resistance rating.

Division | cable trays E2PK, E2KK, 2PKB, and 2KKB are located at the east end of Fire
Zone 2-5D and are separated from Valve HV-G33-2F004 (Div. Il) by a horizontal distance
of about 49 feet at the closest point. The effect of combustible oil in the fire zone was
evaluated with respect to Div. | cable trays. The five gallons total of lube oil in the fire zone
is composed from 1 gallon in each of the Cleanup System Recirculation Pumps (2P221A
and B) and 1 gallon in each of three valves (HV-G33-2F042, HV-G33-2F044, and
HV-G33-2F104--each are non-safe shutdown valves). The pumps are located in
individual cubicles each equipped with a floor drain which contains any spilled lube oil
within the pump cubicles. The spatial separation between HV-G33-2F004 and the closest
pump lube oil is approximately 17 feet and is separated by a pump cubicle wall. The
pump cubicles are totally enclosed by concrete and/or masonry walls and communicate
only with the valve HV-G33-2F004 area via a few penetrations in the labyrinth wall
arrangement. The three valves and hence the three gallons of lube oil, are separated from
valve HV-G33-2F004 by approximately 35 feet of horizontal spatial separation. Within the
35 feet between the valves exists two floor drains which would preclude a lube oil fire from
affecting valve HV-G33-2F004. The lube oil is the only intervening combustible between
HV-G33-2F004 and the redundant safe shutdown equipment cables (refer to C-1824).

The above-mentioned cable trays constitute the only other combustibles in Fire
Zone 2-5D. However, the large horizontal spatial separation of the cable trays from

HV-G33-2F004 and the intervening labyrinth wall arrangement make these combustibles
inconsequential.

Fire Zone 2-5D is equipped with fire detection.

JUSTIFICATION:

A study performed, which included analyzing the combustible loading configuration of Fire
Zone 2-5D, determined that a fire occurring in Fire Zone 2-5D is highly improbable based
on the negligible level of in-situ combustible loading. However, assuming a fire did start in
Fire Zone 2-5D, approximately 50 feet horizontal spatial separation exists between
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redundant safe shutdown equipment/cables. Currently, the only intervening combustibies
are five gallons of lube oil which are protected for spillage by pump cubicles and floor
drains such that any spilled lube oil will not contribute to the propagation of a fire.
Additionally, the closest lube oil to Valve HV-G33-2F004 is approximately 17 feet
separated by an intervening concrete/masonry wall, which provides substantial assurance
that a fire will not disable redundant safe shutdown equipment/cables that are
approximately 50 feet apart.

Based on the low probability of a fire in Fire Zone 2-5D, and the insignificant
consequences of a fire (due to the configuration of the room) if one were to start, the only
possible concems, therefore, are: 1) a fire may start due to the presence of transient
combustibles, and 2) a fire may spread from an adjacent fire zone to Fire Zone 2-5D with
the existence of transient combustibles as the fire propagation medium. Both of these
concems are alleviated by controlling the level of transient combustibles in Fire Zone 2-5D
and by zone barrier upgrades to prevent such communication between zones where
different shutdown paths are specified. '

The introduction of transient combustibles into Fire Zone 2-5D would be limited due to
infrequent access to the room since the fire zone is a high radiation area during normal
operation. Additionally, NRC Generic Letter 86-10, Section 3.6.2 stipulates that transient
combustibles need not be considered intervening combustibles. The second concem is
further addressed in the communicating fire zone discussions below.

Fire Zone 2-5D has five adjacent fire zones as follows: 2-4A-S, 2-4A-W, 2-5A-S, 2-5A-W
and 2-5C. Only Fire Zones 2-4A-S, 2-4A-W and 2-5A-W contain cables for redundant
isolation valve HV-G33-2F001 or its power supply (2A203). A study conducted concluded
that a fire involving the worst case spatial separation would have to start in Fire

Zone 2-4A-S (a fire zone with low in-situ combustibles) damaging cables for valve 2F001
or power source 2A203, traverse into Fire Zone 2-5D through the small penetration (3 inch
diameter, X-34-5-71), propagate 50 feet horizontally via negligible in-situ combustibles in
Fire Zone 2-5D, and damage cables for valve 2F004 or the valve itself. This scenario is
highly improbable based on the large spatial separation and low amounts of combustible
loading in both fire zones. Hence, operability of RWCU Inboard Isolation Valve
HV-G33-2F001 is assured for a fire in Fire Zone 2-5D. For a fire in Fire Zone 2-4A-S,
HV-G33-2F004 is assured operable.

Therefore, based on the existence of: 1) large spatial separation between redundant safe
shutdown equipment, 2) fire detection, 3) minimal in-situ combustibles and 4) negligible
intervening combustible loading in Fire Zone 2-5D, the current configuration provides an
equivalent degree of safety as that required by Section 1ll.G.2 of Appendix R.

The installation of an automatic fire suppression system in Fire Zone 2-5D to meet the

requirements of 10CFR50 Appendix R, Section 111.G.2 would not significantly augment the
level of fire protection for that fire zone.
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Future Appendix R compliance is assured by: 1) Wrapping safe shutdown raceways that
are needed for a fire in Fire Zone 2-5D, 2) installing three-hour fire rated penetration seals
for any future penetrations in the barrier separating Fire Zones 2-5D and 2-4A-S and 3) by
controlling the level of transient combustibles in Fire Zone 2-5D.
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APPENDIX R DEVIATION REQUEST NO. 25

AUTOMATIC FIRE SUPPRESSION AND INTERVENING
COMBUSTIBLES IN FIRE ZONE 1-3A

DEVIATION REQUEST:

The current location of the Core Spray flow instruments and the automatic suppression
and combustible loading configuration in Fire Zone 1-3A provides an equivalent degree of
safety as that required by Appendix R, Section I1.G.2.b.

FIRE ZONE AFFECTED:

This deviation request applies only to Fire Zone 1-3A, which is in Fire Area R-1A.

REASON FOR DEVIATION:

10CFR50, Appendix R, Section l1.G.2.b requires the existence of an automatic fire
suppression system, in addition to fire detectors, in those fire areas where separation of
redundant safe shutdown cables and equipment is greater than 20 feet with no intervening
combustibles.

The redundant Core Spray flow instruments in Fire Zone 1-3A (in Fire Area R-1A) are
separated by greater than 20 feet (approximately 45 feet) with partial automatic fire
suppression and full detection in the local area of concem. However, cable trays are
located between the redundant Core Spray flow instruments.

EXISTING ARRANGEMENT:

In Fire Zone 1-3A, Division 2 of safe shutdown equipment is assured available for plant
shutdown. Core Spray (CS) System flow instruments FIS-E21-1NO06B and
FT-E21-1NOO3B are located in Fire Zone 1-3A and are required operable for proper
functioning of the Division 2 CS System. The Division 2 CS flow instruments are
separated by approximately 45 feet from Division 1 CS flow instruments FIS-E21-1NOO6A
and FT-E21-1NO03A, including instrument tubing for the respective instruments.
Additionally, all other Division 1 safe shutdown components in Fire Zone 1-3A have
greater spatial separation from Division 2 CS flow instruments than that mentioned above.
Thus, the 45 feet horizontal spatial separation between redundant CS flow instruments is
the limiting case requiring evaluation (refer to C-1834 Sheet 1). The combustible loading
in Fire Zone 1-3A is approximately 60 minutes.

Actual in-situ combustible loading durations are provided to document existing
arrangement and justify the deviation request. These valves are based on the initial
combustible loading analysis. Modifications subsequent to this analysis have revised
these values with the possibility of future modifications revising them again. The
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goveming criteria for the combustible loading analysis is that the fire area fire resistance
rating exceed the combustible loading duration. The combustible loading durations
specified in the deviation request will not be updated in the future since program
commitments require that all modifications be evaluated to assure that additional
combustibles are controlled to remain below the fire area fire resistance rating.

Automatic fire suppression exists in all of Fire Zone 1-3A except between Column Lines
23.5 and 25. The automatic fire suppression system configuration in Fire Zone 1-3A is
such that adequate coverage (greater than 25 feet) is afforded between redundant CS flow
instruments (refer to C-1834). The 45 feet separating the redundant CS flow instruments
is fully covered by detection.

Several cable trays traverse North-South in Fire Zone 1-3A between the redundant

CS flow instruments. The cable trays are the only source of combustibles located
between the redundant CS flow instruments. The cable trays are entirely enclosed by
sheet metal between Column Lines 25 and 26.5. This constitutes greater than 20
horizontal feet in which the enclosed raceways are protected by automatic fire suppression
and detection systems. Additionally, the lowest cable tray has a vertical spatial separation
of approximately 13 feet from the CS flow instruments located below (refer to C-1834
Sheet 2).

JUSTIFICATION:
To meet the requirements of 10CFR50, Appendix R, Section IIl.G.2.b, the following

features must exist to ensure that a fire is limited so that only one division of redundant
components important to safe shutdown is affected:

a. fire detection,

b. automatic fire suppression,

c. greater than 20 feet horizontal separation between redundant safe shutdown
equipment/cables, and

d. no intervening combustibles.

In the local area where Section IlIl.G.2.b separation is sought, detectors 11-240, 11-255 and
11-256 provide the necessary fire detection to alert operators of the onset of a fire in the
CS flow instrument location. Hence, the level of fire detection in Fire Zone 1-3A meets the
requirements of Section I1.G.2.b.

The automatic fire suppression system in the local area of concem in Fire Zone 1-3A (Fire
Area R-1A) provides suppression capability to immediately suppress a fire in its incipient
stages. Fire Zone 1-3A has automatic fire suppression coverage of greater than 25 feet in
the local area where Section Ill.G.2.b separation is sought. Hence, although automatic fire
suppression is not available in the entire Fire Zone 1-3A, the current configuration of
automatic fire suppression provides more than adequate suppression to cover the 20 feet
horizontal spatial separation required by Section Ill.G.2.b. The installation of an area-wide
automatic fire suppression system in Fire Area R-1A to meet the requirements of
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10CFR50 Appendix R, Section I11.G.2 would not significantly augment the level of fire
protection for the redundant CS flow instruments.

The spatial separation between redundant CS flow instruments (including their respective
instrument tubing) in Fire Zone 1-3A is more than twice that required by Section I1.G.2.b.
The 45 feet separating the redundant components provides a high degree of margin for
safety, in the event of a fire, to ensure both divisions of CS flow instruments will not be
disabled. Hence, the spatial separation between redundant CS flow instruments more
than meets the requirements of Section Hl.G.2.b. All necessary raceway are protected
with fire rated wraps to ensure adequate protection between redundant divisions of safe
shutdown cables in the local area of the flow instruments. In addition, the 13 feet vertical
spatial separation between the CS flow instruments and the cable trays further reduces
the possibility of a fire in the cable trays affecting the CS flow instruments.

Appendix R compliance assures that no intervening combustibles be located between the
redundant CS flow instruments. The only combustibles located in this local area consist of
cables in cable trays (note that cables routed in conduits, terminal boxes and junction
boxes do not constitute intervening combustibles). However, each of the cable trays
located in the local area of concem in Fire Zone 1-3A, is fully enclosed by sheet metal
(top, bottom, and sides), for the 25 feet in which automatic suppression and detection
exists. NRC Generic Letter 86-10, Section 3.6.2 states that "cables in cable trays having
solid sheet metal bottom, sides and top, if protected by automatic fire detection and
suppression systems and if the design is supported by a fire hazards analysis, have been
found acceptable under the exemption process.” This deviation request constitutes the
documentation of the fire hazards analysis that supports the adequacy of the existing fire
protection features in the local area of concem. Hence, based on the above discussion,
the cables trays routed between the redundant CS flow instruments do not constitute
intervening combustibles.

Also note that the introduction of transient combustibles is highly unlikely due to the narrow
passageway (approximately three feet wide) in the location under review. Moreover, NRC
Generic Letter 86-10 specifically states that transient materials are not considered
intervening combustibles. Hence, Appendix R Section 11.G.2.b requirements regarding
intervening combustibles is currently met.

Therefore, based on: 1) the greater than 45 feet spatial separation between redundant
safe shutdown equipment in Fire Zone 1-3A, 2) the existence of fire detection and
automatic suppression of greater than 25 feet coverage in the local area of concem, and
3) no intervening combustible loading, the current configuration provides an equivalent
degree of safety as that required by Section 1Il.G.2 of Appendix R.

The installation of an area-wide automatic fire suppression system in Fire Area R-1A to

meet the requirements of 10CFR50 Appendix R, Section 111.G.2 would not significantly
augment the level of fire protection for the redundant CS flow instruments.
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APPENDIX R DEVIATION REQUEST NO. 26

SEPARATION OF REDUNDANT SAFE SHUTDOWN
CAPABILITY IN FIRE ZONE 2-3B-N

DEVIATION REQUEST:

The current location of the Core Spray (CS) flow instruments and Residual Heat
Removal (RHR) isolation valve control circuits and components relative to the
combustible loading configuration in Fire Zone 2-3B-N provides a degree of safety
equivalent to that required by Appendix R, Section 1ll.G.2.b and their enclosure with fire
rated barriers is not required. The affected instruments/circuits for CS include
FIS-E21-2N0O06A, FT-E21-2NO03A, FIS-E21-2N006B, FT-E21-2N003B and circuits.
The affected components/circuits for RHR include HV-E11-2F008 and HV-E11-2F009
circuits, Pressure Instrument B31-NO18A and Control Relay K33.

FIRE AREAS/ZONES AFFECTED:

This deviation request applies only to Fire Zone 2-3B-N (Unit 2 Reactor Building
Elevation 683’), which is in Fire Area R-2B.

REASON FOR DEVIATION:

10CFR50, Appendix R, Section I11.G.2.b requires the absence of intervening
combustibles between redundant safe shutdown equipment, in those fire areas where
separation of redundant safe shutdown cables and equipment is greater than 20 feet
with automatic suppression and detection.

The redundant Core Spray (CS) flow instruments in Fire Zone 2-3B-N (in Fire

Area R-2B) are separated by greater than 20 feet (approximately 41 feet) with automatic
fire suppression and detection coverage in the local area of concern. However,
automatic fire suppression and detection does not completely cover Fire Zone 2-3B-N,;
and intervening combustibles (conduits with Thermo-Lag fire barriers and cable trays)
are located between the redundant CS flow instruments.

The redundant Residual Heat Removal (RHR) isolation valve control circuits and
components in Fire Zone 2-3B-N (in Fire Area R-2B) are separated by greater than

20 feet (approximately 36 feet) with automatic fire suppression and detection coverage
in the local area of concern. However, automatic fire suppression and detection does
not completely cover Fire Zone 2-3B-N; and intervening combustibles (conduits with
Thermo-Lag fire barriers and cable trays) are located between the redundant RHR
isolation valve control circuits and components. '

Rev. 10 DR26-1
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EXISTING ARRANGEMENT:

Core Spray (CS):

In Fire Zone 2-3B-N, Division | of safe shutdown equipment is assured available for
plant shutdown. CS flow instruments FIS-E21-2N0O06A and FT-E21-2NO03A are
located in Fire Zone 2-3B-N and are required operable for proper functioning of the
Division | CS System. The Division | CS flow instruments are separated by
approximately 41 feet from Division 1l CS flow instruments FIS-E21-2N006B and
FT-E21-2N003B, including instrument tubing for the respective flow instruments.
Additionally, all other unprotected Division Il safe shutdown components in Fire
Zone 2-3B-N have greater spatial separation from Division | CS flow instruments than
that mentioned above. Thus the 41 feet horizontal spatial separation between
redundant CS flow instruments is the limiting case requiring evaluation (refer to
attached Drawing C-1835).

Automatic fire suppression and detection exist in Fire Zone 2-3B-N from Column Line P
to Q. The 41 feet separating the redundant CS flow instruments is fully covered by
automatic fire suppression and detection (refer to attached Drawing C-1835, Sheets 1
and 2).

Several cable trays with sheet metal covers (top and bottom) and some conduits with
Thermo-Lag fire barriers traverse North-South in Fire Zone 2-3B-N between the
redundant CS flow instruments. The cable in the cable trays and the Thermo-Lag on
the conduits are the only source of combustibles located between the redundant

CS flow instruments. The cable trays are entirely enclosed by sheet metal covers
between Column Lines 31.5 and 33, which constitutes greater than 25 horizontal feet in
which fully enclosed raceways are protected by automatic fire suppression and
detection systems. The lowest cable tray has a vertical spatial separation of
approximately 12 feet from the CS flow instruments located below (refer to attached
Drawing C-1835, Sheet 2). The lowest conduit with a Thermo-Lag fire barrier has a
vertical spatial separation of greater than 12 feet from the CS flow instruments located
below (refer to attached Drawing C-1835, Sheet 2).

Adequate separation exists between CS flow instruments FIS-E21-2NO06A and
FIS-E21-2N006B such that FIS-E21-2NO06A and raceway (junction box and flex
conduit to FIS-E21-2NO06A do not require fire barriers. Adequate separation exists
between CS flow instruments FT-E21-2N0O03A and FT-E21-2N003B such that
FT-E21-2NOO3A and raceway (junction box and flex conduit to FT-E21-2N0O03A) do not
require fire barriers.
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Residual Heat Removal (RHR):

As stated above, in Fire Zone 2-3B-N, Division | of safe shutdown equipment is assured
available for plant shutdown. Redundant RHR isolation valves, HV-E11-2F008 and
HV-E11-2F009, have control circuit cables and components located in Fire

Zone 2-3B-N.

HV-E11-2F009 control circuit location is limited to the south end of 2-3B-N, south of
Instrument Rack, 2C006. Pressure Instrument B31-NO18A and Control Relay K33 are
located on Instrument Rack 2C006 and provide an open permissive to Valve
HV-E11-2F009. Relay K33 is mounted in Terminal Box TB2C006-B3 located on south
end of Instrument Rack 2C006. Pressure Instrument B31-NO18A is located about 1 foot
above Terminal Box TB2C006-B3 and 2 feet below Terminal Box TB2C006-B2. These
are the only Valve HV-E11-2F009 components outside of scheduled cable located in
Fire Zone 2-3B-N. Flex conduit is used to connect wiring to these components at.
Instrument Rack 2C006. Rigid steel conduits E2K454 and E2K1Z1 route control circuit
cables from TB2C006-B2 to Tray Section E2KH62. Tray Section E2KHE2 is located
directly above TB2C006-B2 at Elevation 708'-6". Adequate separation exists between
RHR redundant components such that Pressure Instrument B31-NO18A, Terminal Box
TB2C006-B3 with Relay K33 and raceway (E2K454, E2K1Z1 and E2KH62") do not
require fire barriers.

*  This section of E2KH62 is protected with Thermo-Lag because it contains circuits
for Division | CS flow instruments. Valve HV-E11-2F009 control circuit cables
immediately leave Fire Zone 2-3B-N in Tray Section E2KH62 through the south wall
of Fire Zone 2-3B-N (refer to attached Drawing C-1835, Sheets 1 and 2).

RHR Valve HV-E11-2F008 Division Il control circuits enter Fire Zone 2-3B-N at tray
F2KF61 through a 3-hour fire rated floor penetration X-30-3-61 approximately 36 feet
north of Terminal Box TB2C006-B3, and 7 feet north of Column Line 33. Division I
control circuits are routed vertically to Elevation 711'-9" and then north towards

MCC 2D274. Division Il, HV-E11-2F008, redundant components are all located in the
northem section of Fire Zone 2-3B-N at MCC 2D274 and Instrument Rack TB2C022.
MCC 2D274 is approximately 105 feet north of Division | components at Instrument
Rack 2C006 and Division Il Instrument Rack, 2C022, is approximately 81 feet north and
60 feet east of Division | Instrument Rack 2C006. (refer to C-1730, Sheet 1).

Automatic fire suppression and detection exist in Fire Zone 2-3B-N from Column Line P
to Q. The 36 feet separating the redundant RHR isolation valve control circuits or
components is fully covered by automatic fire suppression and detection (refer to
attached Drawing C-1835, Sheet 1).

The same cable trays and conduits with Thermo-Lag fire barriers mentioned in the CS
flow instruments evaluation above exist between RHR isolation valve control circuits
and components. The closest spatial distance between redundant RHR Valve
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HV-E11-2F008 and HV-E11-2F009 control circuits or components is approximately
36 feet between Terminal Box TB2C006-B3 and Division |l Tray F2KF61. The lowest L/,
cable tray has a vertical spatial separation of approximately 12 feet from the RHR

isolation valve control circuits and components located below (refer to attached

Drawing C-1835, Sheet 2). The lowest conduit with a Thermo-Lag fire barrier has a

vertical spatial separation of greater than 12 feet from the RHR isolation valve control

circuits and components located below (refer to attached Drawing C-1835, Sheet 2).

JUSTIFICATION:

To meet the requirements of 10CFR50, Appendix R, Section lIl.G.2.b, the following
features must exist to ensure that a fire is limited so that only one division of redundant
components important to safe shutdown is affected:

a. Fire detection,

b. Automatic fire suppression,

c. Greater than 20 feet horizontal separation between redundant safe shutdown
equipment/cables, and

d. No intervening combustibles.

Fire Detection:

In the local areas where Section Ill.G.2.b separation is sought, ionization detectors
provide the necessary fire detection to alert operators of the onset of a fire in the
location of CS flow instruments or redundant RHR isolation valve control circuits and
components. Hence, the level of fire detection in Fire Zone 2-3B-N meets the
requirements of Section Ill.G.2.b (refer to attached Drawing C-1835, Sheet 1 for
approximate fire detector locations).

Automatic Fire Suppression:

The automatic fire suppression system in the local areas of concem in Fire Zone 2-3B-N
(Fire Area R-2B) provides ample suppression capability to immediately suppress a fire.
Fire Zone 2-3B-N has full automatic fire suppression, i.e., Preaction System PA-231, in
the areas in which Section IIl.G.2.b separation is sought. The portion of Fire Area R-2B
without automatic suppression is located between Column Lines 29 and 30.5 from
Column Lines Q and S (refer to Drawing C-1730, Sheet 3). The installation of an area-
wide automatic fire suppression system in Fire Area R-2B to meet the requirements of
10CFR50 Appendix R, Section Ill.G.2 would not augment the level of fire protection for
the redundant CS flow instruments and RHR isolation valve control circuits and
components.

Spatial Separation:

The spatial separation between redundant CS flow instruments (including their
respective instrument tubing) in Fire Zone 2-3B-N is more than twice that required by
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Section lI1.G.2.b. The 41 feet separating the redundant CS flow instruments provides a |
high degree of margin for safety, in the event of a fire, to ensure both divisions of

CS flow instruments will not be disabled. Due to spatial separation, E21-2NO03A,
FIS-E21-2NO06A and raceway (junction boxes and flex conduit to FT-E21-2NOO3A and
FIS-E21-2NO06A) do not require fire barriers.

The minimum separation between redundant RHR isolation valve control circuits and
components in Fire Zone 2-3B-N is sixteen feet greater than that required by

Section 1I1.G.2.b. The 36 feet separating the redundant control circuits and components
provides a high degree of margin for safety, in the event of a fire, to insure both
divisions of RHR valve control circuits and components will not be disabled. Due to
spatial separation, Pressure Instrument B31-NO18A, Instrument Rack TB2C006 with
Relay K33 and raceway (E2K454, E2K1Z1 and E2KH62) do not require fire barriers.

The spatial separation between redundant CS flow instruments and RHR valve control
circuits and components more than meets the requirements of Section 111.G.2.b. All
necessary raceways are protected with fire rated barriers to ensure adequate protection
between redundant divisions of safe shutdown cables in the local areas of concem. In
addition, the vertical spatial separation between the CS flow instruments and RHR
isolation valve control circuits and components to the cable trays and conduits with
Thermo-Lag fire barriers further reduces the possibility of a fire affecting the CS flow
instruments or RHR isolation valve control circuits and components.

Intervening Combustibles:

Appendix R compliance requires that no intervening combustibles be located between
the redundant CS flow instruments and RHR isolation valve controls and control circuits.
The only combustibles located in this local area consist of cables in cable trays and
conduits with Thermo-Lag fire barriers (note that cables routed in conduits, terminal
boxes and junction boxes do not constitute intervening combustibles). However, each
of the cable trays located in the local area of concem in Fire Zone 2-3B-N, is fully
enclosed by sheet metal (top, bottom, and sides), for greater than 25 feet in which
automatic suppression and detection exists. NRC Generic Letter 86-10, Enclosure 2, |
Section 3.6.2 states that "cables in cable trays having solid sheet metal bottom, sides
and top, if protected by automatic fire detection and suppression systems and if the
design is supported by a fire hazards analysis, have been found acceptable under the
exemption process." Based on the above discussion, the cable trays routed between
the redundant CS flow instruments and between RHR isolation valve control circuits and
components do not constitute intervening combustibles. However, the Thermo-Lag fire
barriers on the raceway must be considered as intervening combustibles and this
deviation request constitutes the documentation of the fire hazards analysis that
supports the adequacy of the existing fire protection features in the local area of
concem.

Actual in-situ combustible loading fire durations of the existing arrangement have been
determined. These values are based on the initial combustible loading analysis and

Rev. 10 DR26-5

G:\Lic Docs\FPRR Approved\Deviations\fpd_0700_26.doc



SSES-FPRR

subsequent modifications. The goveming criteria for the combustible loading analysis is
that the Fire Zone fire resistance rating exceeds the combustible loading fire duration.
The addition of Thermo-Lag to Fire Zone 2-3B-N as a combustible adds less than

6 minutes to the existing combustible loading fire duration. The additional fire loading
due to the Thermo-Lag fire barriers on the raceway in Fire Zone 2-3B-N does not result
in exceeding the Fire Zone fire resistance rating.

In the local area (located between the redundant CS flow instruments and RHR isolation
valve controls and control circuits), the only in-situ combustible to be considered (as per
above) is the Thermo-Lag fire barriers on the conduits. Thermo-Lag 330-1 has an
ignition temperature of approximately 1000°F. Due to the presence of automatic
suppression and detection in this fire zone, temperatures in this range will never be
reached and a fire will not propagate along the Thermo-Lag on the conduits to either
redundant CS or RHR components.

Also note that the likelihood of introduction of transient combustibles is highly unlikely
due to the narrow passageway (approximately three feet wide) in the location under
review. Moreover, NRC Generic Letter 86-10 specifically states that transient materials
are not considered intervening combustibles.

Conclusion:

Based on: 1) the 41 and 36 foot spatial separations between redundant safe shutdown
equipment in Fire Zone 2-3B-N, 2) the existence of fire detection and automatic
suppression coverage in the local area of concem, and 3) the acceptable combustible
loading analysis, the current configuration provides an equivalent degree of safety as
that required by Section 111.G.2.b of Appendix R without the addition of fire rated
barriers.

In addition, the installation of automatic fire suppression throughout the remainder of
Fire Area R-2B to meet the requirements of 10CFR50 Appendix R, Section 111.G.2 would
not significantly augment the level of fire protection for the redundant CS flow
instruments or the RHR isolation valve control circuits and components in this specific
section of Fire Area R-2B.

The future addition of intervening combustibles in the local area of interest is controlled
by program commitments that require all modifications be evaluated to ensure that
combustible loading fire durations remain below the Fire Zone fire resistance rating and
conclusions made here-in are reviewed for applicability.

Therefore, the following components and raceway containing circuits for these
components in this fire zone do not need to be protected.

Rev. 10 - DR26-6

G:\Lic Docs\FPRR Approved\Deviations\fpd_0700_26.doc



SSES-FPRR

Core Spray

° FiS-E21-2NO06A

. FT-E21-2N0O0O3A

. Junction box and flex conduit to FIS-E21-2NO06A
. Junction box and flex conduit to FT-E21-2NO03A

RHR

Pressure Instrument B31-NO18A
Relay K33 in TB2C006-B3 on Instrument Rack TB2C006
Raceway E2K454, E2K1Z1 and E2KH62*

*

E2KH62 is protected with a qualified raceway fire barrier for the
CS flow instrument circuits, but is not required to be protected for
the RHR HV-E11-2F009 circuits.
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APPENDIX R DEVIATION REQUEST NO. 27

NUCLEAR BOILER INSTRUMENTATION IN FIRE ZONE 1-5A-S

DEVIATION REQUEST:

The current arrangement of Nuclear Boiler Instrumentation in Fire Zone 1-5A-S provides
an equivalent degree of safety as that required by 10CFR50, Appendix R,

Section 111.G.2.b based on the present in-situ combustible loading configuration,
horizontal separation of redundant safe shutdown ECCS interlock components of

14 feet, horizontal separation of redundant safe shutdown vessel indication components
of 6 feet, plant procedure to control transient combustibles and the existing fire
suppression and detection provided in the area.

FIRE AREAS/ZONES AFFECTED:

This deviation request applies only to Fire Zone 1-5A-S, which is in Fire Area R-1A.

REASON FOR DEVIATION REQUEST:

10CFR50, Appendix R, Section Il.G.2.b requires the existence of an automatic fire
suppression system, in addition to fire detectors, in those fire areas where separation of
redundant safe shutdown cables and equipment is greater than 20 feet with no
intervening combustibles.

The redundant Nuclear Boiler Instrumentation in Fire Zone 1-5A-S as identified in
Table DR27-1 does not meet the separation criteria as required by Appendix R,
Section lIl.G.2.b. The horizontal separation of individual redundant ECCS interlock
components is 14 feet and horizontal separation of the redundant vessel indication
components is 6 feet. Automatic fire suppression and detection is provided in Fire
Zone 1-5A-S above the instrument racks.

EXISTING ARRANGEMENT

Both divisions of required nuclear boiler instruments are located in Fire Zone 1-5A-S.
The instruments and terminal boxes on instrument rack 1C004 required for Unit 1 safe
shutdown are identified in Table DR27-1. The instruments and terminal boxes on
instrument rack 1C005 required for Unit 1 safe shutdown are also identified on

Table DR27-1. The arrangement of the instruments was designed to insure proper RPS
input of the "1-out-of-2-taken-twice" logic for a single instrument line failure. A fire which
damages these instruments or their circuitry couid result in either a loss of automatic
functions or a spurious signal to the automatic initiation logic. The existing arrangement
of the nuclear boiler instrument racks and other related equipment is shown on

Drawing C-213437.
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The combustible loading in Fire Zone 1-5A-S is low. The area around these racks is
protected by automatic fire suppression installed using NFPA 13 as a guide and fire
detection installed using NFPA 72D and 72E as a guide.

Several cable trays traverse East-West in front of and above the nuclear boiler
instrument racks. Three cable trays are enclosed by sheet metal, while one other is a
ladder type tray enclosed on the top. The lowest cable tray is 13 feet above the floor
and 7 feet above the instrument racks. Cable insulation meets the requirements of
IEEE-383 Flame Test.

JUSTIFICATION:

To meet the requirements of 10CFR50, Appendix R, Section Iil.G.2.b, the following
features must exist to ensure that a fire is limited so that one division of redundant
components important to safe shutdown is available:

fire detection,

automatic fire suppression,

no intervening combustibles, and

greater than 20 feet horizontal separation between redundant safe shutdown
equipment/cables.

oo

Requirements a and b are met and a fire hazard analyses has demonstrated that the
existing configuration is acceptable even though requirements ¢ and d are not met.

Justification is as follows:

1. Fire Detection & Suppression

Fire Zone 1-5A-S is protected by an automatic fire suppression and detection
system.

The automatic fire suppression system in Fire Zone 1-5A-S provides suppression
capability to suppress a fire. This fire zone has full ceiling and lower level
coverage in the area of the reactor building chillers and the instrument racks
1C004 and 1C005.

2. In-Situ Combustible Fire Hazard Analyses

The only combustibles located in the immediate vicinity of the nuclear boiler
instrumentation are fire protected raceways, cable trays, terminal blocks and the
instruments themselves. The instruments contain negligible combustibles and
are completely encased in metal enclosures which will contain any internal fire
within the housing. Terminal blocks for external cable connections are also
completely enclosed in metallic boxes. Therefore, even with very little horizontal
spatial separation, any fire on an instrument rack will not be propagated to other
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racks, equipment, or cable trays. There are four cable trays in the area; three
are completely enclosed by sheet metal and one is a ladder type enclosed on top
but open on the bottom. The trays completely enclosed are not considered to
constitute intervening combustibles, while the open tray does constitute an
intervening combustible. The cable tray that is not enclosed is equipped with fire
resistant cables that have passed the IEEE-383 flame test. Due to the type of
materials used, the cables have a low probability for spreading fire. Any fire in
the cable trays will not propagate downward to impact the nuclear boiler
instruments. All Division |l safe shutdown cables in this fire zone have been
addressed as a part of the Appendix R Safe Shutdown Analysis and have been
protected if necessary. The fire protective barrier on the raceways in the vicinity
of the racks is Thermo-Lag which is considered to be an intervening combustible.
Due to the high ignition temperature and distance from the racks, the protective
barrier has no impact on the required nuclear boiler instrumentation.

Other combustibles within the fire zone are various control panels and lube oil
from the reactor building chillers and fuel pool cooling pumps. The control panels
contain very little combustible materials within enclosed metallic housing, have
spatial separation greater than 8 feet, and therefore, have no impact on the
required nuclear boiler instrumentation. The lube oil equipment is located in
areas where the floor is sloped to local floor drains. The drainage areas are of
sufficient size to contain any oil spill. The areas are equipped with full
suppression over the chillers and pumps to mitigate the spread of a fire.
Horizontal spatial separation between pumps/chiller and the instruments rack is
greater than 20 feet. In addition, the fuel pool cooling pumps are located within
the fuel pool cooling room which is surrounded by concrete walls.

3. Transient Combustible Fire Hazard Analysis

Based on limited quantities of transient combustibles and fire suppression
systems, any fire caused by transients will be limited in size. The resultant fire is
defined to be a cylindrical area of influence with a radius of 5 feet and a height of
10 feet. Therefore, a transient combustible fire can only disable 3 of the 4
nuclear boiler instrument racks, 1C004, 1C224, and 1C225 or 1C005, 1C225,
and 1C224. This will insure that either Rack 1C004 or 1C005 will always be
unaffected by the postulated fire. A failure of this instrumentation which results in
a loss of automatic functions will have no impact to Appendix R Safe Shutdown,
since the manual operation of these systems is unaffected. Inadvertent
operation of the safety systems is not a concemn, because for this to occur, as a
minimum, an instrument on each rack must provide a spurious signal. This
evaluation has demonstrated that fire impact to both racks as a result of the
same fire is not feasible.

Both divisions of nuclear boiler vessel wide range pressure and level
transmitters, however, are located within the cylinder of influence and may be
lost. Although availability of this instrumentation is highly desirable, its loss is
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acceptable because safe shutdown can be achieved and maintained without it.
Due to the number of alterative instruments available to monitor RPV level and —
pressure, the complete loss of RPV level and pressure indication due to this
localized fire is highly unlikely. Should RPV level indication be lost and no
alternate level indication be available, however, the operator would enter
EO-100-114, RPV Flooding. EO-100-114 requires the operator to verify a
minimum 62 psid between the RPV pressure and the suppression chamber
pressure to assure adequate core cooling. Should the RPV pressure indication
also be lost and no alternate pressure indication be available, the operator would
enter EO-100-115, Primary Containment Flooding. In any case, safe shutdown
conditions would be able to be established either by the use of alternative
indication instrumentation or through implementation of the required steps in the
Emergency Operating Procedures.

The main concem is a fire that results in a sufficient number of spurious signals
to cause an inadvertent system actuation which results in an adverse impact to
Appendix R Safe Shutdown. Based on the Spurious Operations Criteria provided
to the NRC in Attachment A to PLA-4505 dated December 6, 1996 and accepted
by the NRC in a SER dated October 21, 1997, the number of spurious operations
required for inadvertent system actuation to occur is beyond the number required
to be assumed. As an additional precaution, however, the following approach
will be used to assess the impacts of fires on Appendix R Safe Shutdown in this
fire zone. Since all required Division Il safe shutdown raceways will be protected
in Fire Zone 1-5A-S, loss of Division | components and Division Il cables is not L
probable. However, it is possible for a fire to disable Division Il components and
Division | cables. Therefore, all Division | safe shutdown raceways in the area
around Rack 1C005, which contains the Division Il components, defined by:

- Height of 10 feet

- On the South by the fuel pool cooling room wall,

- On the East by a line 14 feet from the East end of Rack 1C005,

- On the North by the containment wall, and

- On the West by a line 10 feet from the West end of Rack 1C005,

have been evaluated for impact on achieving Appendix R Safe Shutdown. Those
raceways identified as impacting Appendix R Safe Shutdown have been

protected with 1-hour fire rated wrap.

4, Effects of Sprinklers

The actuation of the sprinkler system will not disable any safe shutdown nuclear
boiler instrumentation.
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The analysis provided above has demonstrated the following conclusions:

1. The in-situ combustible loading arrangement will not support a design basis fire
that will disable both divisions of nuclear boiler instrumentation.

2. A transient combustible fire will not be of sufficient magnitude to disable both
divisions of safe shutdown ECCS interlock components.

3. The necessary safe shutdown cables will be protected to insure that a fire will not
disable one division’s components and the opposite division’s cables where fire
damage to such cables can have an adverse impact on the ability to achieve and
maintain safe shutdown.

4, Initiation of the fire suppression system will not disable any required nuclear
boiler system.

Therefore, the existing arrangement, along with protecting any critical Division | cables
in the vicinity of Division || components, provides an equivalent degree of safety to that
required by Appendix R, Section 111.G.2.b.

From the justification above, it can be concluded that there is no fire (in-situ or transient)
in Fire Zone 1-5A-S that will prevent achieving and maintaining cold shutdown.
Therefore, it is concluded that the current configuration provides an equivalent degree
of safety to that required by Section IIl.G.2.b of Appendix R.
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TABLE DR27-1
UNIT 1 SAFE SHUTDOWN
NUCLEAR BOILER INSTRUMENTS
Safe Fire Required
Instrument # Description Area Elev. | Shutdown Zone Path Rack
Path

LIS-B21-1N024A Level Indicating Switch for 29 749 1 1-5A-S 3 1C004
“LIS-B21-1N-024C | RPS & RCIC (High Water 27 749 3 1-5A-8 3 1C005

Level Trip)
LiS-B21-1N024B Level Indicating Switch for 29 749 1 1-5A-S 3 1C004
*L1S-B21-1N024D RPS & HPCI (High Water 27 749 3 1-5A-S 3 1C005

Level Trip)
LIS-B21-1N0O31A Level Indicating Switch CS, 29 749 1 1-5A-S 3 1C004
*LIS-B21-1N031B ADS & RHR {Level 1 27 749 3 1-5A-S 3 1C005
LIS-B21-1N-031C Initiation Signal) 29 749 1 1-5A-S 3 1C004
*LIS-B21-1N031D 27 749 3 1-5A-S 3 1C005
LIS-B21-1N042A Level indicating Switch for 29 749 1,2 1-5A-S 3 1C004
*LIS-B21-1N042B ADS (Confirmatory Level 3) 27 749 2,3 1-SA-S 3 1C005
LT-14201A Wide Range Reactor Level 27 749 1 1-5A-S 3 1C225
*LT-14201B Indication 27 749 3 1-6A-8 3 10224
PS-B21-1N021A Pressure Indicating Switch 29 749 i 1-5A-S 3 1C004
*PIS-B21-1N021B for CS & RHR (High Drywell 27 749 3 1-5A-S 3 1C005

Permissive)
PS-B21-1N023A Pressure Switch for RPS 29 749 1 1-5A-S 3 1C004
PS-B21-1N023B (High Pressure Trip) 29 749 1 1-5A-S 3 1C004
*PS-B21-1N023C 27 749 3 1-5A-S 3 1C005
*PS-B21-1N023D 27 749 3 1-5A-S 3 1C005
PT-14201A Wide Range Reactor 27 749 1 1-5A-S 3 1C225
*PT-14201B Pressure Indication .27 749 3 1-5A-S 3 1C224
TB1C004-A1 Terminal Box 29 749 1 1-5A-S 3 1C004
TB1C004-A2 Terminai Box 29 749 1 1-5A-S 3 1C004
TB1C004-B1 Terminal Box 29 749 1 1-5A-S 3 1C004
T81C004-B2 Terminal Box 29 749 1 1-5A-S 3 1C004
TB1C005-A1 Terminal Box 27 749 3 1-5A-S 3 1C005
TB1C005-A3 Terminal Box 27 749 3 1-5A-S 3 1C005
TB1C005-B1 Terminal Box 27 749 3 1-5A-S 3 1C005
TB1C005-B2 Terminal Box 27 749 3 1-5A-8 3 1C005
*Denotes the Required Safe Shutdown Components for This Fire Zone
Rev. 10 Page 1 of 1
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APPENDIX R DEVIATION REQUEST NO. 28

NUCLEAR BOILER INSTRUMENTATION IN FIRE ZONE 2-5A-N

DEVIATION REQUEST:

The current arrangement of nuclear boiler instrumentation in Fire Zone 2-5A-N provides
an equivalent degree of safety as that required by 10CFR50, Appendix R,

Section 111.G.2.b, based on the present in-situ combustible loading configuration,
horizontal separation of redundant safe shutdown ECCS interlock components of

14 feet, plant procedure to control transient combustibles, transient combustible fire
hazards analysis, and protection of raceways within 10 feet of required safe shutdown
components.

FIRE AREAS/ZONES AFFECTED:

This deviation request applies only to Fire Zone 2-5A-N, which is in Fire Area R-2A.

REASON FOR DEVIATION REQUEST:

10CFR50, Appendix R, Section 1lIl.G.2.b requires the existence of an automatic fire
suppression system, in addition to fire detectors, in those fire areas where separation of
redundant safe shutdown cables and equipment is greater than 20 feet with no
intervening combustibles.

The redundant nuclear boiler instrumentation in Fire Zone 2-5A-N as identified in

Table 28-1 does not meet the separation criteria as required by Appendix R,

Section IIl.G.2.b. The horizontal separation of individual redundant ECCS interlock
components is 14 feet. Automatic fire suppression and detection is provided throughout
Fire Zone 2-5A-N. An analysis has demonstrated the following conclusions:

1. The in-situ combustible loading arrangement will not support a fire that will
disable both divisions of nuclear boiler instrumentation.

2. A transient combustible fire will not be of sufficient magnitude to disable both
divisions of safe shutdown ECCS interlock components.

3. The necessary safe shutdown cables will be protected to insure that a fire will not
disable one division's components and the opposite division's cables.

4, Initiation of the fire suppression system will not disable any required nuclear
boiler system.

Therefore, the existing arrangement, along with protecting Division Il cables in the
vicinity of Division | components, provides an equivalent degree of safety as that
required by Appendix R, Section Ill.G.2.b.

Rev. 10 DR28-1
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EXISTING ARRANGEMENT: L

In Fire Zone 2-5A-N, Division | of safe shutdown equipment is assured available for
plant shutdown. Both divisions of required nuclear boiler instruments are located in Fire
Zone 2-5A-N. The instruments and terminal boxes on instrument rack 2C004 required
for Unit 2 safe shutdown are identified on Table DR28-1. The instruments and terminal
boxes on instrument rack 2C005 required for Unit 2 safe shutdown are also identified on
Table DR28-1. The arrangement of the instruments was designed to insure proper RPS
input of the "1-out-of-2-taken-twice" logic for a single instrument line failure. The
existing arrangement of the nuclear boiler instrument racks and other relative equipment
is shown on Drawing C-213438.

The combustible loading in the entire Fire Zone 2-5A-N was conservatively calculated to
be relatively low. Automatic fire suppression is installed using the guidelines of
NFPA 13 and fire detection is provided throughout Fire Zone 2-5A-N.

Three cable trays traverse east-west in front of and above the nuclear boiler instrument
racks in Fire Zone 2-5A-N. Two cable trays are enclosed by sheet metal, while the
other is enclosed with fireproof insulation. The lowest cable tray is 14 feet above the
floor and 8 feet above the instrument racks. All cable is metallically shielded and the
insulation meets all requirements of IEEE-383 Flame Test.

JUSTIFICATION: _{¢,

To meet the requirements of 10CFR50, Appendix R, Section 111.G.2.b, the following
features must exist to ensure that a fire is limited so that one division of redundant
components important to safe shutdown is available:

a. Fire detection.

b. Automatic fire suppression.

c. No intervening combustibles.

d. Greater than 20 feet horizontal separation between redundant safe shutdown

equipment/cables.

Requirements a and b are met and a fire hazard analyses has demonstrated that the
existing configuration is acceptable even though requirements ¢ and d are not met.

Rev. 10 DR28-2
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Justification is as follows:

1.

Fire Detection and Suppression

Fire Zone 2-5A-N is fully covered by an automatic fire detection system.

The automatic fire suppression system in Fire Zone 2-5A-N provides suppression
capability to immediately suppress a fire in incipient stages. This fire zone has
full ceiling and lower level coverage in the area of the Reactor Building chillers
using the guidelines of NFPA 13.

In-Situ Combustible Fire Hazard Analyses

The only combustibles located in the immediate vicinity of the nuclear boiler
instrumentation are the cable trays, terminal blocks, and the instruments
themselves. The instruments contain negligible combustibles and are completely
encased in metal enclosures which will contain any internal fire within the
housing. Terminal blocks for external cable connections are also completely
enclosed in metallic boxes. Therefore, even with very little horizontal spatial
separation, any fire on an instrument rack will not be propagated to other racks,
equipment, or cable trays.

There are three cable trays in the area; two are completely enclosed by sheet
metal while the third is wrapped with fireproof insulation. The trays completely
enclosed are not considered to constitute intervening combustibles. All Division |
safe shutdown cables in this fire zone have been addressed in the hit resolution
process and have been protected if required.

Other combustibles within the fire zone are various control panels and lube oil
from the Reactor Building chillers and fuel pool cooling pumps. The control
panels contain very little combustible materials within enclosed metallic housing,
have spatial separation greater than 8 feet, and therefore, have no impact on the
required nuclear boiler instrumentation. The lube oil equipment is located in
areas where the floor is sloped to local drains. The drainage areas are of
sufficient size to contain any oil spill. The areas are equipped with full
suppression over the chillers and pumps to mitigate the spread of a resultant fire.
Horizontal spatial separation between pumps/chiller and the instruments rack is
greater than 20 feet. In addition, the fuel pool cooling pumps are located within
the fuel pool cooling room which is surrounded by concrete walls.

Transient Combustible Fire Hazard Analysis

Based on limited quantities of transient combustibles and fire suppression
systems, any fire caused by transients will be limited in size. The resultant fire is
defined to be a cylindrical area of influence with a radius of 5 feet and a height of
10 feet. Therefore, a transient combustible fire will only disable two of the four

Rev. 10 DR28-3
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nuclear boiler instrument racks, 2C004 and 2C224, or 2C225 and 2C005, or
2C225 and 2C004. This will insure that either Rack 2C004 or 2C005 will always
be operable and one division of nuclear boiler ECCS interlock components will
be available to insure safe shutdown. Also, one division of nuclear boiler vessel
wide range pressure and level instrumentation will be available.

The main concem is a fire that disables one division's components and the
opposite division's cables. Since required Division | safe shutdown raceways will
be protected in Fire Zone 2-5A-N, loss of Division || components and Division |
cables is not probable. However, it is possible for a fire to disable Division |
components and Division Il cables. Therefore, all Division |l safe shutdown
raceways in the area around Rack 2C004, which contains the Division |
components, defined by:

- Height of 10 feet,

- On the north by the fuel pool cooling room wall,

- On the east by a line 10 feet from the east end of Rack 2C004,

- On the south by the containment wall, and

- On the west by a line 14 feet from the west end of Rack 2C004,

have been protected by a one-hour fire-rated wrap.

4. Effects of Sprinklers

The actuation of the sprinkler system will not disable any safe shutdown nuclear
boiler instrumentation.

From the justification above, it can be concluded that there is no fire (in-situ or transient)
in Fire Zone 2-5A-N that will prevent achieving and maintaining cold shutdown.
Therefore, it is concluded that the current configuration provides an equivalent degree
of safety as that required by Section 111.G.2.b of Appendix R.

Rev. 10 DR28-4
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TABLE DR28-1
UNIT 2 SAFE SHUTDOWN
NUCLEAR BOILER INSTRUMENTS
Safe Fire Required
Instrument # Description Area Elev. | Shutdown Zone Path Rack
Path

*LIS-B21-2N024A Level Indicating Switch for 33 749 1 2-5A-N 1 20004
LIS-B21-2N024C RPS & RCIC 30 749 3 2-5A-N 1 2C005
*LIS-B21-2N024B Level Indicating Switch for 33 749 1 2-5A-N 1 2C004
LIS-B21-2N024D RPS & HPCI 30 749’ 3 2-5A-N 1 2C005
*LIS-B21-2N031A Level Indicating CS, HPCI 33 749’ 1 2-5A-N 1 2C004
LIS-B21-2N031B and RHR 30 749 3 2-5A-N 1 2C005
*LIS-B21-2N031C 33 749’ 1 2-5A-N 1 20004
1IS-B21-2N031D 30 749’ 3 2-5A-N 1 2C005
LIS-B21-2N042A Level Indicating Switch for 33 749 1,2 2-5A-N 1 2C004
LIS-B21-2N042B ADS 30 749’ 23 2-5A-N 1 2C005
*LT-24201A Wide Range Reactor Level 30 749 1 2-5A-N 1 2C225
LT-24201B 33 749’ 3 2-5A-N 1 2C224
*PIS-B21-2N021A Pressure Indicating Switch 33 749 1 2-5A-N 1 2C004
PIS-B21-2N021B for CS & RHC 30 749’ 3 2-5A-N 1 2C005
*PS-B21-2N023A Pressure Switch for RPS 33 749 1 2-5A-N 1 2C004
*PS-B21-2N023B 33 749’ 1 2-5A-N 1 2C004
PS-B21-2N023C 30 749 3 2-5A-N 1 2C005
PS-B21-2N0230 30 749 3 2-5A-N 1 2C005
*PT-24201A Wide Range Reactor 30 749 1 2-5A-N 1 2C225
PT-242018B Pressure 33 749 3 2-5A-N 1 20224
TB2C004-A1 Terminal Box 33 749’ 1 2-5A-N 1 2C004
TB2C004-A2 Terminal Box 33 749’ 1 2-5A-N 1 2C004
TB2C004-B1 Terminal Box 33 749 1 2-5A-N 1 26004
TB2C004-B2 Terminal Box 33 749’ 1 2-5A-N 1 2C004
TB2C005-A1 Terminal Box 30 749 3 2-5A-N 1 2C005
TB2C005-A3 Terminal Box 30 749 3 2-5A-N 1 2C005
TB2C005-B1 Terminal Box 30 749’ 3 2-5A-N 1 2C005
TB2C005-B2 Terminal Box 30 749’ 3 2-5A-N 1 2C005
*Denotes the Required Safe Shutdown Components for this Fire Zone.
Rev. 10 Page 1 of 1
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APPENDIX R DEVIATION REQUEST NO. 29

CATEGORY | COMPONENTS AND SAFE SHUTDOWN RACEWAY
IN FIRE ZONES 1-3C-W AND 2-3C-W

DEVIATION REQUEST:

Automatic fire suppression is not required for the protection of redundant safe shutdown
components in Fire Zones 1-3C-W and 2-3C-W. Additionally, the 13 feet spatial
separation between the two redundant temperature elements in each of these fire zones
is adequate to assure that all redundant safe shutdown equipment (i.e. components,
cables and raceway) separated by more than 13 feet is free of fire damage for all
postulated fires in these zones.

FIRE AREAS/ZONES AFFECTED:

This deviation request applies to Fire Areas R-1A and R-1B (Fire Zone 1-3C-W) and
R-2A and R-2B (Fire Zone 2-3C-W). These are Wraparound Zones as defined in
Deviation Request No. 4.

REASON FOR DEVIATION REQUEST:

10CFR50 Appendix R, Section IIl.G.2.b, requires separation of cables and equipment

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

Fire Zones 1-3C-W (Unit 1 Reactor Building Elevation 683’-0) and 2-3C-W (Unit 2
Reactor Building Elevation 683’-0) do not have automatic suppression and the
redundant trains of safe shutdown equipment and cables in these fire zones are
separated by less than 20 feet. Fire detection does not extend completely throughout
the fire areas of which these fire zones are a part.

This deviation justifies that, even though these aspects of Appendix R Section lil.G.2.b
are not fully satisfied, there are additional compensating factors which demonstrate that
the existing configuration provides an equivalent level of assurance to that provided by
Appendix R Section Ill.G.2.b that safe shutdown can be achieved and maintained.

EXISTING ARRANGEMENT:

Drawing C-213431 shows the raceway and Category | component locations in Fire
Zone 1-3C-W and Drawing C-213432 shows the raceway and Category | component
locations in Fire Zone 2-3C-W.

Rev. 10 DR29-1
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The following Category | components located in these fire zones are included in this
deviation request:

Division | Division Il Spatial Component
Component Component Separation Description
Unit 1
HV-E11-1F048A HV-E11-1F048B | 64 ft. RHR Heat Exch. Bypass Valve
HV-E11-1F015A HV-E11-1FQ15B | 33 ft. RHR Inboard Isolation Valve
TE-E11-1NO27A TE-E11-1NO27B | 13 ft. RHR Heat Exch. Outlet Temp.
Element
HV-E11-1F009 HV-E11-1F008 | N/A RHR SDC Outboard Isolation
(Not in this Fire Zone) Valve
Unit2
HV-E11-2F048A HV-E11-2F048B | 64 ft. RHR Heat Exch. Bypass Valve
HV-E11-2F015A HV-E11-2F015B | 35 ft. RHR Inboard Isolation Valve
TE-E11-2N0O27A TE-E11-2N027B | 13 ft. RHR Heat Exch. Outlet Temp.
Element
HV-E11-2F009 HV-E11-2F008 N/A RHR SDC Outboard Isolation
(Not in this Fire Zone) Valve

All of the affected components and raceway are located in a controlled radiation area
where transient combustibles are minimized due to limited accessibility within the room.
The redundant safe shutdown components and raceway contained in these fire zones
are shown on drawing C213431 sheet 1 for Fire Zone 1-3C-W and C213432 sheet 1 for
Fire Zone 2-3C-W. The combustible loading for both of these rooms is relatively low
and there are no intervening combustibles in the 13 ft. distance between the two
redundant temperature elements. These fire zones have fire detection but do not have
an automatic suppression system.

POTENTIAL SAFE SHUTDOWN IMPACTS:

Tables 1.0 and 2.0 list the non-fire protected safe shutdown raceway in Fire

Zones 1-3C-W and 2-3C-W, respectively. For each raceway, the safe shutdown
components that could be affected should a fire damage the circuits contained in the
raceway are also provided along with an assessment of the worst case impact for each
component. Cable faults are evaluated for the effects of hot shorts, open circuits and
shorts to ground. The effects of associated circuits, including spurious operations,
breaker coordination and multiple high impedance fauits are also evaluated. The
information compiled in these tables is later used in conjunction with the raceway layout
information on the attached drawings in the justification section of this deviation request
under the heading of "Physical Separation of Redundant Safe Shutdown Functions".

Rev. 10 DR29-2
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this fire zone are identified in Table 1.0 below.

Table 1.0 Control and Power Circuits for Safe Shutdown Components

in non-fire protected raceway in Fire Zone 1-3C-W

Raceway No.

SSD Div.

Affected Component

Impact Assessment

Control & Instrument Circuits

E1KH18-21 Div. | RHR 1F009 Valve Spurious Valve Opening"
RHR 1F015A Valve Loss of Valve Control
RHR 1F048A Valve Loss of Valve Control
E1K385 Div. | RHR 1F048A Valve Loss of Valve Control
E1K2L4 Div. | RHR 1F009 Valve Loss of Valve Control®
E1M209 Div. | TE-E11-1N027A Loss of Function
CKT1Y11505/1Y21620 | No Impact/SRU Isolates
F1KH50-54 Div. Il RHR 1F008 Valve Loss of Valve Control
RHR 1F015B Valve Loss of Valve Control
RHR 1F017B Valve Spurious Valve Operation
RHR 1F048B Valve Loss of Valve Control
F1KH61-63 Div. Il RHR 1F015B Valve Loss of Valve Control
RHR 1FO17B Valve Spurious Valve Operation
RHR 1F048B Valve Loss of Valve Control
F1K388 Div. Il RHR 1F008 Valve Loss of Valve Control
F1K395 Div. Il RHR 1F048B Valve Loss of Valve Control
F1M068 Div. 1l TE-E11-1027B Loss of Function
CKT1Y12505/1Y22623 | No impact/SRU Isolates

M Cable EK1Q3016M is in cable tray E1KH18 and a hot short on this cable could spuriously open the 1F009 valve.
Cable Tray E1KH18, however, is outside of the 50 foot distance defined to be part of the wraparound area.

@ A hot short could cause the spurious opening of this valve, except that the cable is routed in a dedicated conduit with
no other energized circuits.

Rev. 10
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Table 1.0 Control and Power Circuits for Safe Shutdown Components
in non-fire protected raceway in Fire Zone 1-3C-W

Raceway No.

SSD Div.

Affected Component

Impact Assessment

Power to RHR Valves & Other Equipment

E1PH18-21 Div. | 1B219 (RHR 15A & 7A) [ Loss of Power to Valves
1B237 (See Table 1.0a) | Loss of Power to Equipment
RHR 1F015A Valve Loss of Power to Valve
RHR 1F048A Valve Loss of Power to Valve
E1P364 Div. | RHR 1F048A Valve Loss of Power to Valve
1B237 (See Table 1.0a) | Loss of Power to Equipment
E1P368 & Div. | 1B219 (RHR 15A & 7A) | Loss of Power to Valves
JB 0446 RHR 1F015A Valve Loss of Power to Valve
E1P372 Div. | 1B219 (RHR 15A & 7A) Loss of Power to Valves
RHR 1F015A Valve Loss of Power to Valve
F1PH50-55 Div. li RHR 1F008 Valve Spurious Valve Opening
RHR 1FO17B Valve Loss of Power to Valve
RHR 1F048B Valve Loss of Power to Valve
1D274 (See Table 1.0b) | Loss of Power to Equipment
F1P023 Div. Il 1B229 (RHR 7B & 15B) Loss of Power to Valves
RHR 1F015B Valve Loss of Power to Valve
F1P364 & Div. ll RHR 1F017B Valve Loss of Power to Valve
JB 0311 RHR 1F048B Valve Loss of Power to Valve
F1P368 Div. Il RHR 1F048B Valve Loss of Power to Valve
F1P408 Div. Il RHR 1F048B Valve Loss of Power to Valve
F1P510 & Div. I RHR FO08 Valve Spurious Valve Opening
JB 3946 1D274 (See Table 1.0b) | Loss of Power to Equipment
F1P511 Div. Ii RHR FO08 Valve Spurious Valve Opening
1D274 (See Table 1.0b) | Loss of Power to Equipment
Rev. 10 DR29-4

G:\Lic Docs\FPRR Approved\Deviations\fpd_0700_29.doc




SSES-FPRR

The following table provides information related to the impacts to equipment powered

from 1B237:
Table 1.0a - Components Powered from 1B237

Comp. ID Comp. Description Comments
HV-11210A RHRSW Heat Exch. Inlet Valve nomally closed/required open
HV-11215A RHRSW Heat Exch. Outlet Valve | nomally closed/required open
HV-15766 Supp. Pool Flow Div. Valve normmally closed/required closed
HV-E11-1F103A | RHR Heat Exch. A Vent Valve not required for SSD
HV-E11-1F075A | RHR/RHRSW Cross Tie Iso. Valve | not required for SSD

HV-E11-1F024A

RHR SPC Retum Valve

nommally closed/required open

HV-E11-1F006C

RHR SDC Suction Valve

nomally closed/required closed

HV-E11-1F004C

RHR Supp. Pool Pump Suction

not required for SSD

HV-E11-1F048A

RHR Heat Exch. Bypass Valve

nomally open/required closed

HV-B31-1F023A

Rx. Recirc. Pump Suction Valve

not required for SSD in this area

1v208B RCIC Pump Bm. Unit Cooler B not required for SSD in this area
1vV211C CS Pump BRm. Unit Cooler C not required for SSD
1Vv210C RHR Pump Rm. Unit Cooler C not required for SSD

HV-B21-1F016

MSL Drain Iso. Valve

normally open/required closed

HV-E11-1F022

RHR Head Spray Valve

not required for SSD

HV-E21-1FO15A

CS Full Flow Test Valve

nomally closed/required closed

HV-E41-1F002

HPCI Stm Supply Cont. Iso. Valve

not required for SSD in this area

1P210B

RBCCW Pump B

not required for SSD

Rev. 10
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The following table provides information related to the impacts to equipment powered

from 1D274:
Table 1.0b - Components Powered from 1D274
Comp. ID Comp. Description Comments
HV-15768 Supp. Pool Flow Div. Valve nomally closed/required closed
1P216 HPCI Vac. Tk. Cond. Pump not used for SSD

HV-E41-1F066

HPCI Turb. Exh./Supp. Pool

not used for SSD in this area

1P213

HPCI Aux. Oil Pump

not used for SSD in this area

HV-B21-1F019

MSL Drain Iso.Valve

need to close this or 1F016

HV-G33-1F004

RWCU lso. Valve

need to close this or 1F001

1P215

HPCI Bar. Cond. Vac. Pump

not used for SSD

HV-E11-1F023

RHR Head Spray

normally closed/not used for SSD

HV-E11-1F049

RHR Letdown to LRW/Cond.

nomally closed/not used for SSD

HV-E11-1F008

RHR SDC Iso. Valve

nomally closed/required closed

HV-E41-1F008

HPCI Test to CST

not used for SSD in this area

HV-E41-1F007

HPCI Pump Disch. Valve

not used for SSD in this area

Rev. 10
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Circuits which are contained in non-fire protected raceways in Fire Zone 2-3C-W and
which provide control or power to components required in support of safe shutdown in

this fire zone are identified in Table 2.0 below.

Table 2.0 Control and Power Circuits for Safe Shutdown Components
in non-fire protected raceway in Fire Zone 2-3C-W
Raceway No. | SSD Div. | Affected Component Impact Assessment
Control & Instrumentation Circuits
E2KH22-25 Div. | ESWS Pump 0P504C Loss of Pump Control
RWCU 2F001 Valve Spurious Valve Opening
RHR 2F009 Valve Spurious Valve Opening
RHR 2F015A Valve Loss of Valve Control
RHR 2F017A Valve Loss of Valve Control
RHR 2F048A Valve Loss of Valve Control
E2M125 Div. | TE-E11-2N027A | Loss of Function
CKT2Y11505/2Y21620 | No Impact/'SRU lIsolates
E2M098 Div. | Div. | SPOTMOS Loss of Function
F2KH32-37 Div. Il RHR 2F048B Valve Loss of Valve Control
Div. Il ADS Logic Loss of Div. Il Control
RHR 2F008 Valve Loss of Valve Control
RHR 2F015B Valve Loss of Valve Control
RHR 2F017B Valve Loss of Valve Control
F2KH61-62 Div. Il RHR 2F048B Valve Loss of Valve Control
RHR 2F015B Valve Loss of Valve Control
RHR 2F017B Valve Loss of Valve Control
F2K096 Div. Il RHR 2F008 Valve Loss of Valve Control
F2K111 Div. 1l RHR 2F048B Valve Loss of Valve Control
F2K622 Div. Il RHR 2F048B Valve Loss of Valve Control
F2M077 Div. Il TE-E11-2N027B Loss of Function
CKT2Y12505/2Y22623 | No Impact/SRU Isolates
Rev. 10 DR29-7
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Table 2.0 Control and Power Circuits for Safe Shutdown Components
in non-fire protected raceway in Fire Zone 2-3C-W

Raceway No.

SSD Div.

Affected Component

Impact Assessment

Power to RHR Valves & Other Equipment

E2PH22-25 Div. | RHR 2F048A Valve Loss of Power to Valve
RHR 2F015A Valve Loss of Power to Valve
RHR 2F017A Valve Loss of Power to Vaive
2B219 (RHR 7A & 15A) | Loss of Power to Valves
2B237 (See Table 2.0a) | Loss of Power to Equipment
E2P181/182 & | Div. | RHR 2F015A Valve Loss of Power to Valve
JB 1957 2B219 (RHR 7A & 15A) | Loss of Power to Valves
F2PH32-37 Div. Il RHR 2F008 Valve Spurious Valve Opening
RHR 2F015B Valve Loss of Power to Valve
RHR 2F017B Valve Loss of Power to Valve
RHR 2F048B Valve Loss of Power to Valve
2B229 (RHR 15B & 7B) | Loss of Power to Valves
2D274 (See Table 2.0b) | Loss of Power to Equipment
F2P086 Div. Il RHR 2F008 Valve Spurious Valve Opening
2D274 (See Table 2.0b) | Loss of Power to Equipment
F2P087 & Div. Il RHR 2F017B Valve Loss of Power to Valve
JB 1978 RHR 2F048B Valve Loss of Power to Valve
F2P089 Div. li RHR 2F048B Valve Loss of Power to Valve
F2P092 Div. Il RHR 2F048B Valve Loss of Power to Valve
F2P094 Div. Il RHR 2F015B Valve Loss of Power to Valve
2B229 (RHR 15B & 7B) | Loss of Power to Valves
Rev. 10 DR29-8

G:\Lic Docs\FPRR Approved\Deviations\fpd_0700_29.doc




SSES-FPRR

The following table provides information related to the impacts to equipment powered

from 2B237:
Table 2.0a - Components Powered from 2B237

Comp. ID Comp. Description Comments
HV-21210A RHRSW Heat Exch. inlet Valve nomally closed/required open
HV-21215A RHRSW Heat Exch. Outlet Valve | nomally closed/required open
HV-25766 Supp. Pool Flow Div. Valve nomally closed/required closed
HV-E11-2F103A | RHR Heat Exch. A Vent Valve not required for SSD
HV-E11-2F075A | RHR/RHRSW Cross Tie Iso. Valve | not required for SSD

HV-E11-2F024A

RHR SPC Retum Valve

nomally closed/required open

HV-E11-2F006C

RHR SDC Suction Valve

normally closed/required closed

HV-E11-2F004C

RHR Supp. Pool Pump Suction

not required for SSD

HV-E11-2F048A

RHR Heat Exch. Bypass Valve

nomally open/required closed

HV-B31-2F023A

Rx. Recirc. Pump Suction Valve

not required for SSD in this area

2v208B

RCIC Pump Rm. Unit Cooler B

not required for SSD in this area

2V211C

CS Pump Rm. Unit Cooler C

not required for SSD

2v210C

RHR Pump Rm. Unit Cooler C

not required for SSD

HV-B21-2F016

MSL Drain Iso. Valve

nomally open/required closed

HV-E11-2F022

RHR Head Spray Valve

not required for SSD

HV-E21-2F015A

CS Full Flow Test Valve

normally closed/required closed

HV-E41-2F002

HPCI Stm Supply Cont. Iso. Valve

not required for SSD in this area

2F116A/B

Instrument Air Dryer Towers

not required for SSD

Rev. 10
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The following table provides information related to the impacts to equipment powered

from 2D274:

Table 2.0b - Components Powered from 2D274

Comp. ID Comp. Description Comments
HV-25768 Supp. Pool Flow Div. Valve normally closed/required closed
2P216 HPCI Vac. Tk. Cond. Pump not used for SSD
HV-E41-2F066 | HPCI Turb. Exh./Supp. Pool not used for SSD in this area
2P213 HPCI Aux. Oil Pump not used for SSD in this area
HV-B21-2F019 | MSL Drain Iso.Valve need to close this or 2F016
HV-G33-2F004 | RWCU Iso. Valve need to close this or 2F001
2P215 HPCI Bar. Cond. Vac. Pump not used for SSD
HV-E11-2F023 | RHR Head Spray nomally closed/not used for SSD
HV-E11-2F049 | RHR Letdown to LRW/Cond. nomally closed/not used for SSD

HV-E11-2F008

RHR SDC Iso. Valve

normally closed/required closed

HV-E41-2F008

HPCI Test to CST

not used for SSD in this area

HV-E41-2F007

HPCI Pump Disch. Valve

not used for SSD in this area

JUSTIFICATION:

Fire Zones 1-3C-W and 2-3C-W are similar in physical layout including raceway layout
and, with the exception of the abandoned in place Thermo-Lag 330-1 material in Fire

Zone 2-3C-W, combustible loading. Where the differences are pronounced, the
features of each fire zone are described separately. Otherwise, the description
provided is the limiting condition which bounds both fire zones.

Fire Zones 1-3C-W and 2-3C-W are "wraparound zones" which, as described in

Deviation Request (DR) No. 4, function to provide separation between Fire Areas R-1A
and R-1B and Fire Areas R-2A and R-2B, respectively. Fire Areas R-1A and R-2A rely
on Safe Shutdown Path No. 3. Fire Areas R-1B and R-2B rely on Safe Shutdown

Path No. 1. In Deviation Request No. 4, it is stated that both safe shutdown paths are
protected in the "wraparound area" unless a deviation is provided which specifically
justifies the existing conditions. Due to the unique attributes of Fire Zones 1-3C-W and
2-3C-W, as described below, this deviation justifies a condition different than that
described in Deviation Request No. 4.
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Physical Separation of Redundant Safe Shutdown Functions:

Deviation Request No. 29 was previously evaluated in SAIC TAC No. 59647/48
attached to the NRC SER dated August 9, 1989 which accepted and granted the
deviation. In performing the evaluation of the initial issue of DR No. 29, it was
concluded that the installation of automatic suppression and the separation of the
temperature elements by more than 13 feet would not significantly increase the level of
plant fire safety. This conclusion was based on the fact that there are no intervening
combustibles in the 13 foot distance between the temperature elements, the area is a
high radiation area with limited access, the combustible loading in the area is low and
there is a lack of an ignition source. Finally, the area is protected with fire detection and
contains manual fire fighting equipment.

This change to DR No. 29 does not alter any of these conditions of the initial issue of
the DR, but only provides additional information on the potential impacts to the
redundant safe shutdown trains and additional justification on the acceptability of this
condition.

All redundant components and raceway in Fire Zones 1-3C-W and 2-3C-W are
separated by at least 20 feet, except for those associated with the RHR Heat Exchanger
QOutlet Temperature Elements.

Fire Zone 1-3C-W:

As shown on Drawing C213431 Sheet 1, all unprotected redundant safe shutdown
components and raceway are separated by at least 20 feet except for the RHR Heat
Exchanger Outlet Temperature Elements, TE-E11-1N027A and TE-E1-1N027B, and
raceway E1M209 which contains the instrument cable for TE-E11-1N027A, FIM068,
which contains the instrument cable for TE-E11-1N027B, and E1P368, E1P372 and
JB0446, which contain power cables affecting the power feeds to the RHR LPCI
Injection Inboard Containment Isolation Valve, 1F015A and the RHR Pump Min. Flow
Valve, 1FO07A. In the unlikely event that a fire were to impact all of these components
and raceway, the worst case result would be a loss of the temperature reading on the
RHR Heat Exchanger Outlet Temperature and a loss of power to the certain RHR
System Valves with the following result:

TE-E11-1N027A and B, the RHR Heat Exchanger Outiet Temperature Elements,
provide an indication to the Control Room of the temperature of the water leaving
the RHR Heat Exchanger. For safe shutdown in this area, RHR is used in the
Suppression Pool Cooling mode of operation. Therefore, the temperature
reading from these temperature elements would be an indication of the
temperature of the water returning to the Suppression Pool. When using RHR in
the Suppression Pool Cooling mode, these temperature elements are only a
back-up to the Suppression Pool Temperature Monitoring System (SPOTMOS).
For a fire in Fire Zone 1-3C-W, there is no impact to either of the redundant trains
of SPOTMOS. Therefore, SPOTMOS will be available to provide information on
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the Suppression Pool temperature to the plant Control Room operator and the
reading from TE-E11-1N027A and B is not required to support safe shutdown.

1F007A, the Loop A RHR Pump Minimum Flow Valve, is initially required to be
open and then close when the RHR Pump flow increases to an acceptable level.
A loss of power would result in the failure of this valve to close. This failure,
however, will not impact the ability to achieve and maintain safe shutdown. The
flow capacity of one RHR Pump is approximately 12,000 gpm. The flow diversion
through an open minimum flow valve is approximately 1,000 gpm. Any flow
diversion through the 1FO07A Valve would be returned to the Suppression Pool.
The RHR flow through the RHR Heat Exchanger is to be limited to less than
10,000 gpm. Even with the postulated flow diversion, the RHR flow would need
to be throttled back and, therefore, adequate flow through the heat exchanger
would still be available.

1F015A, the RHR LPCI Injection Inboard Containment Isolation Valve, is
normally closed and is required to be closed in support of safe shutdown. A loss
of power to this valve would result in it remaining in the closed position.

The assessments provided above use the assumption from Calculation EC-013-0843
that at fire onset, all safe shutdown systems are assumed operable and available for
post-fire shutdown. This assumption requires that all safe shutdown components are
initially in their normal position. Therefore, there is no impact to safe shutdown as a
result of fire damage to those components or raceway within Fire Zone 1-3C-W that are
separated by less than 20 feet.

Fire Zone 2-3C-W:

As shown on Drawing C213432 Sheet 1, all unprotected redundant safe shutdown
components and raceway are separated by at least 20 feet except for the RHR Heat
Exchanger Outlet Temperature Elements, TE-E11-2N027A and TE-E11-2N027B, and
raceway E2M125, which contains the instrument cable for TE-E11-2N027A, F2M077,
which contains the instrument cable for TE-E11-2N027B, and E2P181, E2P182 and
JB1957, which contain power cables affecting the power feeds to the RHR LPCI
Injection Inboard Containment Isolation Valve, 2F015A, and the RHR Pump Min. Fiow
Valve, 2F007A. In the unlikely event that a fire were to impact all of these components
and raceway, the worst case result would be a loss of the temperature reading on the
RHR Heat Exchanger Outlet Temperature and a loss of power to the certain RHR
System Valves with the following result:

TE-E11-2N027A and B, the RHR Heat Exchanger Outlet Temperature Elements,
provide an indication to the Control Room of the temperature of the water leaving
the RHR Heat Exchanger. For safe shutdown in this area, RHR is used in the
Suppression Pool Cooling mode of operation. Therefore, the temperature
reading from these temperature elements would be an indication of the
temperature of the water returning to the Suppression Pool. When using RHR in
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the Suppression Pool Cooling mode, these temperature elements are only a
back-up to the Suppression Pool Temperature Monitoring System (SPOTMOS).
For a fire in Fire Zone 2-3C-W, there is no impact to Division Il of SPOTMOS.
Therefore, Division [l of SPOTMOS will be available to provide information on the
Suppression Pool temperature to the plant Control Room operator and the
reading from TE-E11-2N027A and B is not required to support safe shutdown.

2F007A, the Loop A RHR Pump Minimum Flow Valve, is initially required to be
open and then close when the RHR Pump flow increases to an acceptable level.
A loss of power would result in the failure of this valve to close. This failure,
however, will not impact the ability to achieve and maintain safe shutdown. The
flow capacity of one RHR Pump is approximately 12,000 gpm. The flow diversion
through an open minimum flow valve is approximately 1,000 gpm. Any flow
diversion through the 2F007A Valve would be returned to the Suppression Pool.
The RHR flow through the RHR Heat Exchanger is to be limited to less than
10,000 gpm. Even with the postulated flow diversion, the RHR flow would need
to be throttled back and, therefore, adequate flow through the heat exchanger
would still be available.

2F015A, the RHR LPCI Injection Inboard Containment Isolation Valve, is
normally closed and is required to be closed in support of safe shutdown. A loss
of power to this valve would result in it remaining in the closed position.

The assessments provided above use the assumption from Calculation EC-013-0843
that at fire onset, all safe shutdown systems are assumed operable and available for
post-fire shutdown. This assumption requires that all safe shutdown components are
initially in their normal position. Therefore, there is no impact to safe shutdown as a
result of fire damage to those components or raceway within Fire Zone 2-3C-W that are
separated by less than 20 feet.

In-situ and Intervening Combustibles:

The only in-situ combustibles in these fire zones are cables in enclosed cable trays and,
in Fire Zone 2-3C-W only, abandoned-in-place Thermo-Lag 330-1 raceway wrap. Due
to the low level of in-situ combustibles in Fire Zone 2-3C-W, other than the abandoned
Thermo-Lag 330-1 material, insufficient combustibles exist to involve the abandoned
Thermo-Lag 330-1 material and, therefore, this abandoned Thermo-Lag does not
represent a fire hazard of concemn. Fire Zones 1-3C-W and 2-3C-W are radiation areas
and are located in rooms with limited accessibility due to the physical layout and
radiological conditions. Due to the limited accessibility of the rooms, the potential for
the introduction of transient combustibles is remote. Additionally, both fire zones are
provided with a fire detection system.

The redundant RHR Heat Exchanger Outlet Temperature Elements are separated by a
distance of 13 feet with no intervening combustibles. All other redundant safe shutdown
components are separated by greater distances with most being separated by more
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than 20 feet. Due to the presence of fire detection, the low amount of in-situ
combustibles, and the limited potential for the introduction of transient combustibles into
this area, this separation distance is considered to be sufficient to preclude damage to
redundant safe shutdown components and raceway.

Administrative Controls:

The floor area between the redundant safe shutdown raceway is identified to indicate
that it is a restricted area for storage of transient combustible materials. No transient
combustible materials will be stored in this area without the review and acceptance of
the Site Fire Protection Engineer.

Fire Protection Features:

Both Fire Zones 1-3C-W and 2-3C-W are provided with fire detection.

SUMMARY AND CONCLUSION:

The configuration of the redundant safe shutdown components and raceway, the low
quantity of combustibles, the limited access to this plant area and the administrative
controls on transient combustible storage along with the presence of fire detection
ensure that a fire will not damage the redundant safe shutdown components and
raceway in these fire zones.

Therefore, the separation distance of 13 feet between the redundant temperature
elements in these fire zones is adequate to ensure that a fire will not adversely affect
the ability to achieve and maintain safe shutdown without any additional fire protection
features in the form of qualified raceway fire barriers or automatic fire suppression
systems.
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DEVIATION REQUEST NO. 30 HAS BEEN WITHDRAWN
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APPENDIX R DEVIATION REQUEST NO. 32

OUTSIDE AREAS

LACK OF SEPARATION OF SAFE SHUTDOWN COMPONENTS
AND ELECTRICAL CABLES

DEVIATION REQUEST:

The existing installation (location) of certain safe shutdown electrical cables in
underground manholes and duct banks and components located in outside areas is
considered acceptable.

FIRE AREAS/ZONES AFFECTED:

This deviation request applies to Fire Area A-1 (Fire Zone 0-00).

REASON FOR DEVIATION REQUEST:

10CFR50, Appendix R, Section IIl.G.2.b requires that the redundant trains of cables and
equipment required for safe shutdown be separated by a minimum distance of 20 feet
with no intervening combustibles or fire hazards. In addition, fire detectors and an
automatic fire suppression system shall be installed in the fire area. The fire hazards
analysis for the outside areas has identified redundant safe shutdown electrical cables
located in underground electrical manholes and safe shutdown components which are
not separated by 20 feet and do not have fire detection or automatic suppression.

EXISTING CONDITIONS:

Electrical Manholes

Class |E electrical manholes 16,17,18,19,22,23,27,28,31 and 32 and their connecting
duct banks contain safe shutdown cables. These manholes were located and plotted on
Drawing C-21349. Electrical manholes 16,17,18&19 are located east of the
underground diesel generator fuel oil tanks at a distance greater than 25 feet. Electrical
manholes 22 and 23 are located along the east to west access road adjacent to the
Service and Administration Building at a distance of 25 feet or more from either the
building or road. Electric manholes 27 and 28 are located northeast of the Unit 2
Cooling Tower and southwest of the plant access road to the Emergency Service Water
pumphouse at a distance in excess of 25 feet. The tops of manholes 27 and 28 extend
above a mound of earth that is at least 6 feet above the road. Electrical manholes 31
and 32 are located adjacent to the south wall of the ESW Pumphouse.
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Emergency Diesel Generator Fuel Qil Storage Tank Transfer Pumps

The four diesel generator fuel oil storage tank transfer pumps (OP514A, OP514B,
OP514C and OP514D) which are required for SSD are submerged inside the diesel fuel
oil tanks.

RHR Service Water Spray Pond Valves

Six RHR Service Water Spray Pond Valves are located in the spray pond valve vault.
The Division | valves (HV-01222A, HV-01222A1, and HV-01222A2) are located in the
north compartment of the valve vault structure and the Division li valves (HV-01222B,
HV-01222B1 and HV-01222B2) are located in the south compartment of the structure.

JUSTIFICATION:

A Fire Hazards Analysis was conducted for the electrical manholes and the safe
shutdown components located in the Outside Areas and it was concluded that no
plausible fire hazards exist which affect safe shutdown.

The electrical manholes are seismically designed and constructed to be watertight

concrete boxes which would resist the in-leakage of any combustible oils that might be

present. In all cases, the manholes extended twelve (12) inches above grade and are
seismically designed and constructed with walls, tops and bottoms of reinforced

concrete with a minimum thickness of six (6) inches. The conduit ductbank penetrations l
are installed prior to pour and are an integral part of the manholes.

The affected manholes are separated by a distance of 100 ft. from any in situ
combustibles (ESS transformers) and greater than 25 ft. from the underground diesel
generator fuel oil tanks. The transient combustibles such as transferring fuel oil from
tanker trucks to the diesel generator fuel storage tanks and the delivery of the lube oil
truck to the Turbine Building were analyzed in the Fire Hazards Analysis. In each case,
a fire hazard which could jeopardize safe shutdown was found not to exist.

Therefore, it is our position that the location and configuration of the subject electrical
manholes and their associated safe shutdown cables provide an equivalent degree of
safety as specified in 10CFR50, Appendix R, Section 111.G.2.

The fuel oil transfer pumps are submerged inside the fuel oil tanks. The electrical
cables are totally enclosed in rigid steel conduit and located in a vault above the diesel
generator tanks. The vault is seismical