
INTRODUCTION

BRONNS FERRY NUCLEAR PLANT
10CFR50 APPENDIX R SECTION III.G

EVALUATION

The modifications made during the recoverv from the March 22, 1975, fire
were intended to provide protection azainst the loss of more than one
division of safetv equipment in the event of a fire. The modifications
included nhysical moving of certain electrical conduits, the application of
a fire resistant cable coating, and the addition of extensive fire
protection systems. These changes and the plant's original separation
criteria for Class 1E circuits as outlined in our FSAR are consistent with
the philosophy outlined in section IXI.G.1. However, to be able to
respond fully to section III.G and Fire Protection Rule Generic Letter
81-12, TVA performed a detailed analysis to compare the Browns Ferry safe
shutdown systems and their associated .circuits for compliance with section
III.G. TVA contends that Browns Ferry', upon completion of identifed
modifications, will satisfy the intent of the requirements of section
III.G.

The safe shutdown analvsis and the manner in which it was performed is
discussed in Attachment 1. The required shutdown equipment and time frames
in which it is required is identified in Attachment 2. An analysis of
circuits which can become associated with safe shutdown circuits is
presented in Attachment '3. Attachments 0 and 5 discuss the electrical
modifications, administrative controls, and fire protection modifications
required to bring Browns Ferry into compliance with section III.G. A

discussion of the impact on safety due to proposed modifications is
presented in Attachment 6. Attachment 7 identifies the exceptions to the
requirements of section XII.G and'rovides justification for each exemption
requested. The request for additional information made by the NRC in
Enclosures 1 and 2 of,'eneric'Letter 81-12 is presented in Attachment 8. l .

Attachment 9 is the implementation schedule for modifications described in
Attachments 0 and 5.
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ATTACHMENT 1

SAFE SHUTDOWN ANALYSIS
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1.0 SCOPE

The following document summarizes the definitions, limiting safety
conditions, separation criteria, requirements and assumptions, and
procedure used to perform the Browns Ferry Nuclear Plant safe shutdown
analysis considering a fire as the initiating event.

2 .0 DEFINITIONS

2 1 Associated Circuits — Those safety-related and non-saf ety-
related circuits that are not directly required to perform a safe
shutdown function but have either:

1. A common power source with a shutdown circuit where the power
source is not electrically protected from the shutdown
circuit by coordinated circuit breakers, fuses or similar
devices, or

2. A connection to circuits of equipment whose spurious
operation will adversely affect the shutdown capability, or

3 . A common enclosure, cable tray, conduit, panel, or junction
box with a shutdown circuit and:

a. Are not electrically protected from the shutdown circuit
by circuit breakers, fuses, or similar devices, or

b. Will allow propagation of the fire into the common

enclosure.

2.2 Postulated fire —A fire that is assumed to occur in a specific
area of the plant. The origin of the fire and the combustible
materials involved are not defined.

2.3 Safe shutdown — The process of bringing all three reactors from
. power operation to hot shutdown and then cold shutdown.

2.4 Hot shutdown — A stable plant condition where all three reactors
are subcritical and have average coolant temperatures above
212'F.

2.5 Cold shutdown — A stable plant condition where all three
reactors are subcritical and have average coolant temperatures
below 212'F.

2.6 Fire area —An area completely enclosed by fire-rated barriers.

2.7 Fire zone —A subdivision of a fire area.
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3.0 LIMITING SAFETY CONDITIONS

The .safe shutdown analysis determines the plant modifications required
to ensure the following damage limits are not exceeded as a result of
a single postulated fire:
3.1 Electrical cables and associated circuits of a minimum set of

equipment necessary to achieve hot shutdown must be maintained
free of fire damage.

3.2 Electrical cables and associated circuits of equipment necessary
to achieve cold shutdown may be damaged. However, the damage
must be limited so that a minimum set of equipment can be
repaired or made operable within 72 hours using onsite
capability.

3.3 Electrical circuits of equipment necessary for mitigation of
design basis events may be damaged.

4.0 SEPARATION CRITERIA

The following means of protecting the safe shutdown capability from
postulated fires are acceptable:

4.1 Separation of cables and associated circuits of redundant safe
shutdown equipment by a fire barrier having a 3-hour rating, or

4.2 Separation of cables and associated circuits of redundant safe
shutdown equipment by a horizontal distance of more than 20 feet
if there are no intervening combustibles and if fixe detectors
and an automatic fire suppression system are installed in the
area, or

4.3 Separation of cables and associated circuits of redundant safe
shutdown equipment by a fire barrier having a 1-hour rating if

~ fire detectors and an automatic fire suppression system are
installed in the area around the barrier.

5.0 REQUIREMENTS AND ASSUMPTIONS

5.1 The only unacceptable consequence of a fire is the inability to
safely achieve and maintain safe shutdown conditions ~

5.2 All three units are operating at 100 percent power when a fire is
postulated.

5.3 A postulated fire is not considered inside Primary Containment
since it is inerted with nitrogen during power operations.

5.4 A postulated fire is assumed to occur in any other area
containing electrical circuits necessary for safe shutdown,
whether or not the area contains permanent combustible
materials.
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5.5 The zone of influence of a postulated fire is bounded by the
largest area defined by the separation criteria of section
4.0.

5.6 Safe shutdown circuits and associated circuits are assumed to be
damaged if.-they are in the zone of influence of a postulated
fire.

5.7 No failures other than those directly attributable to a
postulated fire will be considered.

5.8 No design basis events are considered concurrent with a
postulated fire.,

5.9 Equipment required for safe shutdown during a postulated fire
must be capable of being powered by onsite emergency power
systems.

5.10 Equipment required for safe shutdown during a postulated fire
need not be designed to meet seismic Category I criteria, single
failure criteria, or other design basis event criteria.

5.11 Cables whose exposed surfaces are coated with flamemastic or are
enclosed in conduits are not considered an intervening
combustible for the purposed of meeting the separation criteria

, of section III.G.2.

5.12 For the first hour of a postulated fire, manual actions by
operations personnel are limited to manipulation of controls
located in the Main Control Room or Backup Control Stations.

5.13 After the first hour of a postulated fire, manual actions by
operations personnel may include manipulation of equipment
located anywhere in the plant.

5.14 During a post fire shutdown, the fission product boundary
integrity must be maintained (e.g., no fuel clad damage, no
rupture of any primary coolant boundary, no r upture of the
containment boundary).

6.0 PROCEDURE FOR PERFORMING ANALYSIS

6.1 Determine the functions required to achieve and maintain safe
plant shutdown.

6.2 Produce shutdown logic diagrams that define minimum systems that
can perform required safe shutdown functions and satisfy section
4.0.
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6.3 Group specific rooms or buildings into fire areas where a
postulated fire requires the availability of similar safe
shutdown equipment.

6.4 For each fire area defined in 6.3, identify one ox more paths
through the Shutdown Logic Diagrams that will satisfy each
required shutdown function. Identify one path if the required
systems are located outside the fire area under consideration.
If a function could not be satisfied with equipment located
outside the fire area, identify redundant paths consisting of
widely separated equipment inside the fire area.

6.5 Develop functional criteria that define the required equipment
for the shutdown paths identified in 6.4.

6.6 Identify power and control cables for:

1. The equipment identified in 6.5 that is directly involved in
performing required safe shutdown functions, or

2. Associated cables that are not adequately isolated from the
safe'shutdown cable.

6.7 Mark the routing of the cables defined in 6.6 on cable tray or
conduit drawings in such a manner that one can distinguish
between redundant circuits.

6.8 Identify all interactions of redundant shutdown equipment whose

circuits did not meet the separation criteria of section 4.0.
1

6.9 Determine whether the redundant shutdown circuit interactions are
to be:

1. Corrected by cable rerouting, or
2 . Corrected by separation of redundant circuits by fire rated

barriers, or
3. Corrected by addition of protective devices, or
4. Corrected by relocation or addition of equipment, or
5. Justified by analysis, or
6. Any combination of the above.

6.10 Determine if additional fire suppression and detection systems
were needed in the redundant shutdown circuit interaction areas.
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ATTACHMENT 2

FUNCTIONAL CRXTERIA
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I. SCOPE

The functions required for safe shutdown of Browns Ferry Nuclear Plant
are identified in shutdown logic diagrams, figures I.a, I.b, and I.c.
The methods of accomplishing these functions and the timing of the
required operations are addressed in this criteria.

For the purpose of the safe shutdown analysis, the plant is divided
into the following fire areas:

Reactor building/diesel generator building (RB/DGB)—Includes all
areas of the diesel generator buildings and reactor buildings with
the exception of the shutdown board rooms.

Shutdown board rooms (SBRs) —Each SBR is considered separately,
figures 1.d through l.k.
Control building (CB)—Includes all areas of the control building
with the exception of the battery board rooms.

Battery board rooms (BBR)—Includes the battery and battery board
rooms 1, 2, and 3, figures 1.1 through l.n.

Turbine building/intake pumping station (TB/IPB)—Includes all
areas of the turbine building and the intake pumping station.

Existing compartmentation was utilized in the selection of these fire
areas. Each area, with the exception of the BBRs, is enclosed by an

equivalent 3-hour rated fire barrier. The BBRs are enclosed by 1-1/2-
hour rated fire barriers.

The fire area boundaries were selected so that comparable actions are
needed to safely shut the plant down for a fire anywhere in the area.

II. CRITERIA

All times identified in the following discussions are measured from the
initiation of fire shutdown procedures and not from the start of the
fire.
Operating personnel are expected to use normal procedures to bring the
plant to a safe shutdown condition when a fire is detected. The

equipment outlined in this document will be available for use following
emergency procedures if operating personnel determine that the normal
procedures cannot be completed due to fire induced equipment failures.
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A. ,Time Less Than One Hour (Figure I.a)
1 . Reactor Coolant System (RCS) Integrity

a. RB/DGB, SBR, BBR, or TB/IPS Fixe

Control of a minimum set of valves is required to maintain
RCS integrity during a fire. Table II.A.l lists the
individual valves, their mode of operation and their
required position. By ensuring the RCS will be isolated,
other system requirements can be minimized.

b. CB Fire

A minimum of one valve per process line (i.e., inboard or
outboard) as listed in Table II.A.l must be controlled at
the backup control stations 'with a fire in the CB.

2. Reactor Pressure Vessel (RPV) Rater Inventory Control

a. RPV Depressurization System

Figure I.A indicates that an air supply is requixed for
the'afety/relief(S/R) valves during the first hour. This air

supply will consist'of the ADS accumulators or the Dxywell
Control Aix receivers. This is a passive system,
therefore, no other consideration is required.

(1) RB/DGB, TB/IPS, or BBR Fire

A minimum of four S/R valves per unit must be capable
of being operated from the main control room (HCR) and
no S/R valves may spuriously operate except at their
pressure setpoints. See table II.A.2.a for a listing
of the valves xequired and their respective mode of
operation.

(2) CB Fire

Back-up contxol must be provided for a minimum of four
S/R valves per unit with the remaining valves being
adequately isolated from the CB to prevent spurious
actuation. Refer to table II.A.2.a for the specific
valves required.

(3) SBR Fire

Each SBR is considered as a separate fire area as
shown in figures I.d-I.k. Board rooms A, C, and E are
divided into two separate fire zones as follows: One
zone will encompass the panel 25-32 and the closest
distribution board (labled Al, Cl,
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and El respectfully in the SBR analysis) while the
other zone will include the whole room excluding panel
25-32 (labled A2, C2, and E2 respectfully in the SBR

analysis). Refer to figure I.d, I.f, and I.h for the
above descriptions.

The requirements for the S/R valves for all board
rooms except Al, Cl, and El are the same as those
discussed in section II.A.2 .a.(1) .

For board rooms Al, Cl, and El, it is possible that
some S/R valves can spuriously operate. By having a

maximum of seven S/R manual control circuits in one
fire area, the assumption is made that no more than
four of the S/R valves will operate simultaneously.
Figure II.A.2.a.(3) illustrates RPV water level as a

function of time with four S/R valves operating to
depressurize the vessel and one Core Spray System and
one RHR system automatically making up vessel
inventory. It is evident that more than adequate
inventory makeup is available to reflood the core and
then keep the core covered. Therefore, a maximum of
seven S/R valve manual control circuits may be grouped
together provided a minimum of one, Core Spray System
and one RHR System (2 pumps) will function
automatically at their respective setpoints for the
affected unit. See table II.A.2.a for specific valves
required.

b. Residual Heat Removal (RHR) System

RB/DGB Fire

One RHR pump and its associated valves must be
available at the backup control stations for the fire
affected unit. The minimum amount of equipment is
justified by ensuring RCS integrity (sections II.A.l.a
and II.A.2.a.(1)). The pumps to be used will be pumps
1B and 2D for a unit 1 fire; pumps 1A and 2C for a

unit 2 fire; and pump 3C for a unit 3 fire. Table
IX.A.2.b.(1) lists the requirements for each unit.
The use of one RHR pump in conjunction with manual
actuation of four S/R valves to depressurize the
vessel as an inventory makeup method is equivalent of
one RHR pump operating with the Automatic
Depressurization System.

(2) TB/IPS or BBR Fire

Since'CS Integrity will be ensured for fires in these
areas (see sections II.A.l.a and II.A.2.a.(1)), manual
operation and minimal system requirements are
justified. Table II.A.2.b.(2) lists the equipment
required and their respective mode of operation with
control from the MCR.
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(3) CB Fire

The equipment listed in table II.A.2.b.(l) must be
operable for a fire in the CB. This will provide a
minimum of one RHR system (one pump) per unit to meet
RPV inventory requirements.

(4) SBR Fire

For all SBRs except Al, Cl, and El, the requirements
are identical to those given in section II.A.2.b.(2).

For board rooms Al, Cl, and El, an RHR System (2
pumps) is required to operate automatically in the
unit affected by the spurious S/R valve operation.
For those units unaffected by the S/R valves, the
requirements are the same as those given in section
IX.A.2.b.(2). Refer to table II.A.2.b.(3) for
automatic RHR system requirements .

c. Core Spray (CS) System

(1) RB/DGB, BBR, TB/IPS or CB Fire

There are no requirements for the CS system for a fire
in these areas.

(2) SBRs Fire Areas

For a fire in board room Al, Cl, or El, one CS system
is required to operate automatically as shown in table
II.A.2.c.(2) for the unit affected by the spurious S/R
valves (i.e., Al-unit 1, Cl-unit 2, El-unit 3) ~ For
other SBR fire areas see the requirements for CS

system in section II.A.2.c.(1).

d. High Pressure Core Injection (HPCI) System

(1) RB/DGB, TB/IPS, CB, BBR, or SBR Fire

There are no requirements for the HPCI System for a

fire in these areas.

e. Reactor Core Isolation Cooling (RCIC) System

(1) RB/DGS, TB/IPS, CB, BBR, or SBR Fire

There are no requirements for the RCIC System for
these fire areas.
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f. Emergency Equipment Cooling Water (EECW) System

RB/DGS, TB/IPS, or SBR Fire

A minimum of two RHRSW pumps, which service the EECW

system in the same header (i.e., north or south) are
required to start automatically and no more than one
valve to close in the respective header being relied
upon. The requirements for the system are listed in
table II.A.2.f.

(2) CB Fire

A minimum of two pumps and three of its associated
valves are required to have back-up control
isolation. See table II.A.2.f for equipment
required.

3. Reactivity Control

a. Reactor Protection System (RPS)

RB/DGB or TB/IPS

An automatic scram signal is required if one of the
following transients occur and off-site power is
available: (a) RPV Low Mater Level or, (b) High RPV
Pressure. A manual scram signal is also required for
the above fire areas. Once a scram signal is
generated, the signal must also reach the Control Rod
Drive Hydraulic (CRDH) system to ensure a successful
sc ram ~

SBR or BBR Fire

A fire in any of these areas would not defeat the
ability of the RPs to generate a scram signal. A loss
of power to the logic would be the only effect a fire
would have on the RPs for the areas given, and such a
loss would generate a scram signal. Therefore, the
RPs meets the criteria for these areas with no further
analysis.

(3) CB Fire Area

A reactor scram will be obtained by opening the power
disconnect to the RPs at the Battery Board. The RPs
will generate a scram signal upon loss of power. The
RPs Panels are grounded and all connections to power
are fused. Therefore, no hot shorts to maintain power
are credible and a scram signal can be generated.
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b. Control Rod Drive Hydraulic (CRDH) System

(1) RB/DGB Fire

A signal to the CRDH system to scram will be
assured's

discussed in the RPs description for the same fire
area. The CRDH system will lose power which will
cause the control rods to insert. This will limit our
concern to hot shorts. No power for the control rod
drive solenoid valves will be available except for hot
shorts from other systems located in the same area.
Therefore, it is highly unlikely that any more than a
few will fail to insert due to a fire. These few will
then be assured to insert by requiring one set of the
back-up scram solenoids to operate, and venting any
control air and allowing the remaining rods to insert
due to loss of control air. See table II.A.3.b for
the CRDH system requirements.

(2) TB/IPS, CB, SBR, or BBR Fire

The RPs description (section II.A.3.a) assures a scram
signal will be received at the CRDH system panels.
These panels are located solely in the RB area and
will be unaffected by a fire in any of these areas.

" 4. Process Instrumentation

a. RB/DGB, TB/XPS, CB, SBR, or BBR Fire

The instrumentation required fox all fire areas is (a) RPV
Water Level (-155" to +55"), and (b) RPV Pressure (0 to
1500 lb/in g). These variables will provide sufficient
information to allow the operator to take all manual
actions required. RPV water level and pressure will allow
the operator to maintain adequate inventory (see figure
I.A). Reactivity contxol and RCS integrity are being
assured (sections II.A.l and II.A.3). Therefore, these
variables will be adequate to ensure a hot shutdown
condition in the first hour of the event.

The minimum instrumentation loops needed to monitor the
variables for each fire area are listed in table IX.a.4.
For a CB fire the indicators for these variables are
required on the backup control panels. Indicators for a
fire in any other area are required in the MCR.
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5. Auxiliary Power

a. RB/DGB Pire

Power must be available to the minimum equipment required
for a fire in this area. The power requirements are
d d d into three, sections. Sections (1), (2), and ( )xvi e ino, *

f a unit 1list the minimum distribution boards required or
unit 2, and unit 3 fire respectfully.

(1) Unit 1 Fixe

The following distribution boards are required to have
power available to accommodate the RHR system circuits
associated with the boards:

Unit 1 Untt 2 Unit 3

4-kV Shutdown Bd C

480-V Shutdown Bd 1B
480-V RMOV Bd 1B
480-V RMOV Bd 1E

4-kV Shutdown Bd 9
480-V Shutdown Bd 2B
480-V RMOV Bd 2B
480-V RMOV Bd 2E

4-kV Shutdown Bd 3EB
480-V Shutdown Bd 3A
480-V RMOV Bd 3A
480-V RMOV Bd 3D

The above requirements also hold true for a fare an
the units 1 and 2 diesel generator building (DGB).
Other distribution boards must be available for the
equipment being relied upon.

(2) Unit 2 Pire

Th f llowing distribution boards are required to havee o
tspower avax a e'1 bl to accommodate the RHR system circui

associated with the boards:

Unit 1 Unit 2 Unit 3

4-kY Shutdown Bd B

480-V Shutdown Bd 2A
480-V RMOV Bd 2A
480-V RMOV Bd 29

4-kV Shutdown Bd 3EC
480-V Shutdown Bd 3B
480-V RMOV Bd 3B
480-V RMOV Bd 3E

4-kV Shutdown Bd A
480-V Shutdown Bd 1A
480-V RMOV Bd 1A
480-V RMOV Bd 1D

Other distribution boards must be available for the
equipment being relied upon.

K

(3) Unit 3 Pire

The following distribution boards axe required to have
power available to accommodate the RHR system circuits
associated with the boards:
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Unit 1

4-kV Shutdown Bd A
480-V Shutdown Bd lA
480-V RHOV Bd 1A
480-V RMOV Bd 1D

Unit 2

4-kV Shutdown Bd D

480-7 Shutdown Bd 2B
480-V RMOV Bd 2B
480-V RMOV Bd 2E

Unit 3

4 kV Shutdown Bd 3EB
480-V Shutdown Bd 3A
480-V RMOV Bd 3A
480-V RMOV Bd 3D

Other distribution boards must be available for the
e uipment being relied upon. In the unit 3 DGB, any
combination may be used provided the minimum equipment
has the power required.

b. CB, TB/IPS, BBR, or SBR Fire

Adequate powex must be available to supply the equipment
being relied upon for the above fire areas.

3.2 Time Greater Than One Hour (Figure X.B)

1. Reactor Coolant System (RCS) Xntegrity,

a. RB/DGB, SBR, BBR, or TB/IPS Fire

The requirements for equipment are the same as those
identified in section XI.A.l.a.

b. CB Fire

The requirements fox equipment are the same as those
identified in section II.A.I.a.

2. Reactor Pressuxe Vessel (RPV) Mater Inventory Control

a. RPV Depressurization System

The control air for the S/R valves is still required after
one hour. The air supply is required to be capable of
manual manipulation.

(1) RB/DGB, TB/IPS, or BBR Fire

The requirements for equipment are the same as those
identified in section IX .A.2 .a.(I) with the
exception that only one S/R valve is required to be
operable.

(2) CB Fire

The requirements for equipment are the same as those
identified in section II.A.2.a.(2) with the
exception that only one S/R valve is required to be
operable.
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(3) SBR Fire

The requirements for equipment are the same as those
identified in section II.A.2.a.(3) with the exception
that only one S/R valve is required to be operable.

b. Residual Heat Removal (RHR) System

See section II.B.5 for additional RHR requirements.

(1) RB/DGB Fire

The requirements for equipment are the same as those
identified in section II.A.2.b.(l) with the exception
being that FCV-74-52 or FCV-74-66 must be capable of
being throttled. h

(2) TB/IPS or BBR Fire

The requirements for equipment are the same as those
identified in section II.A.2.b.(2) with the exception
that FCV-74-52 or FCV-74-66 must be capable of being
throttled.

(3) CB Fire

The requirements for equipment are the same as those
identified in section II.A.2.b.(3) with the exception
that FCV-74-52 or FCV-74-66 must be capable of being
throttled.

(4) SBR Fire

The requirements are the same as those listed in
section II.B.2.b.(2).

c. Emergency Equipment Cooling Water (EECW) System

(1) RB/DGB, TB/IPS, BBR, CB, or SBR Fire

A minimum of two RHRSW pumps in the same EECW header
are required to remain operable and three of its
associated valves remain open for all of these
areas. See table II.A'.2.f for the equipment
required.

d. Residual Heat Removal Service Water (RHRSW) System

See section II.B.5.b for RHRSW requirements .
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3. Reactivity Control

a. RB/DGB Fire

The method for assuring the control rods remain ful yfull
inserted will be to isolate the contxol air supply to the
control rod flow solenoid valves.

b. BBR, CB, TB/XPS or SBR Fire

Th fl olenoid valves will remain deenergxzed (safe
state) for the above fire areas to preclude wx.thdx w
the control rods.

4. Process Instrumentation

a. RB/DGB, TB/IPS, CB, SBR, or BBR Fire

The requirements for equz.pment are sti'll the same as those
identified in section II.A.4.a.

5. Decay Heat Removal

a. Residual Heat Removal (RHR) System

(1) RB/DGB, TB/IPS, CB, BBR, or SBR Fire

One RHR pump and its associated valves axe required
to be operable in the torus cooling mode. This pump
ma be the same pump being used for RPV Water
Inventory Control. Figure II.B.5.a il us ra e1 t ates the
pool heat-up as a function of time with pool cooling
begxnnxng ab t 1 hour. The following considerations

ienthave been analyzed to ensure one pump is sufficien
torus cooling: (a) RHR Net Positive Suction eadox orus ~

nd Attached{NPSH), {b) Thermal Stresses on Torus and Attach
Piping, and (c) Adequate Suppression of Steam. See
table II.B.5.a for valve position requirement.

b. RHR Service Mater (RHRSM) System

(1) RB/DGB, TB/IPS, CB, BBR, or SBR Fixe

A 'fone RHRSM. pump per corresponding RHR

pump must be operable after one hour. The valves
associated with the RHRSM pump must be in their
required position to accommodate the flow path or
the RHRSW system. See table II.B.5.b for system
requirements.
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c. Essential Equipment Cooling Water (EECW) System

(1) RB/DGB, TB/IPS, CB, SBR, or BBR Fire

See section XI.B.2.c for EECW requirements.

6. Shutdown Contxol Area Environmental Control

a. Heating, Ventilating, and Air Conditioning (HVAC) System

(1) RB/DGB, TB/IPS, SBR, or BBR Fire

For a fire in these areas the HCR HVAC must be
capable of operation via local or remote control
after 1 hour. The equipment required is listed in
table II.B.6.a.(1).

(2) CB Fire

The equipment listed in table IX .B.6 .a.(2) is
xequired to have adequate isolation from the CB fire
area.

7. Auxiliary Power

a. RB Fire

The requirements are the same as those specified in
section IX.A.5.a for the respective units fire areas with
one addition being that either 4-kV Shutdown Board A or C

be energized.

b. CB,TB/XPS, SBR, or BBR Fire

See section XI .A.5 .b for the requirement in the above
fire areas.

c. Time Before Seventy Two Hours (Figure I.c)

1. Reactor Coolant System (RCS) Integrity

a. RB/DGB, CB, SBR, TB/IPS, or BBR Fire

The requirements are the same as those given in section
II.A.l.a with exception to the RPV head vent valves and
shutdown cooling suction valves. These valves are not
required once RPV pressure and RPV temperature are below
the setpoints given on figure I.c.

2-12 E52165.01



0



2. Heat Removal and Xnventory Control

a. Residual Heat Removal (RHR) System

(1) RB/DGB, TB/IPS, CB, SBR, or BBR Fire

Once RPV pressure is below 75 lb/in2g, the RHR system
being used can be placed in the shutdown cooling mode
of operation. This is done by repositioning of some
RHR valves . See table XI .C.2 .a fox the RHR system
requirements.

b. RHR Service Rater (RHRSM) System

(1) RB/DGB, TB/IPS, CB, BBR, or SBR Fixe

See section II.B.5.b for system requirements for
the above fire areas.

c. Essential Equipment Cooling Rater (EEL) System

(1) RB/DGB, TB/IPS, CB, SBR, or BBR Fire

See section II.B.2.c for EECW requirements.

3. Reactivity Control

a. RB Fire

See section II.B.3 .a for reactivity control
requirements.

b. BBR, CB, TB/IPS, or SBR Fixe

See section IX.B.3 .b for reactivity control
requirements.

4. Process Instrumentation

a. RB/DGB, TB/IPS, CB, SBR, ox BBR Fire

See section IX.B.4.a for instrumentation requirements.

. 5. Shutdown Control Area Environmental Control

a. Heating, Ventilating, and Air Conditioning (HVAC) System

(1) RB/DGB, TB/IPS, SBR, ox BBR Fixe

See section II.B.6 .a.(l) for system requirements .

(2) CB Fire

See section II.B.6.b.(1) for system requirements.

2-13 E52165.01



6. Auxiliary Power

a. RB/DGB, TB/IPS, CB, BBR, or SBR Fire

A minimum amount of distribution boards are required to
supply power to the necessary equipment.

III. CONCLVSION

By ensuring the minimum equipment in section II will be available for
the respective fire areas, a stable hot and cold shutdown can be
accomplished regardless of a fire in any area of the plant.

2-14 E5216 5.01
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E ui ment

TABLE II.A.I
Reactor Coolant System Integrity

Unit Mode of 0 eration Position

PCV-69-16
FCV-69-17.
Fcv-69-1
PCV-69-2

FCV-74-47
PCV-74-48

FCV-1-55
PCV-1-56

FCV-1-14
PCV-1-15

PCV-,1-26
Fcv-1-27

Fcv-1-37
PCV-1-38

FCV-1-51
PCV-1-52

Fcv-3-98
Pcv-3-99

Pcv-43-13
FCV-43-14

Notes:

1,2,3

1,2,3
1,2,3

1,2,3

1,2,3

1,2,3
1,2,3

J

152>3

1,2,3

1,2,3

1,2,3

Manual
Manual
Manual
Manual

Stay as is
Stay as is

Stay as is
Stay as is

Manual/Automaticl
Manual/Automaticl

Manual/Automaticl
Manual/Automaticl

Manual/Automatic
Manual/Automaticl

Manual/Automaticl
Manual/Automaticl

Manual,
Manual

Manual
Manual

Closed
Closed
Closed
Closed

Closed
Closed

Closed
Closed

Closed
Closed

Closed
Closed

Closed
Closed

Closed
Closed

Closed
Closed

Closed
Closed

1 ~ Valve must close automatically upon RPV low water for the RB and TB fire
areas.
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E ui ment

TABLE II.A.2.a

Reactor Pressure Vessel Water Inventory Control

S/R Valve Requirements

Unit Mode of 0 eration Position

PCV-1-4
PCV-1-18
PCV-1-23
PCV-1-41
PCV-1-42
PCV-1-179

'CV-1-180...
.'.PCV-1-30',' ''

PCV-1-31

PCV-1-5
PCV-1-19
PCV-1-22
PCV-1-30
PCV-1-31
PCV-1-34
PCV-1-18
PCV-1-41

1,2,3
1,2
1,2,3
1,2
1$ 2$ 3

3
3

1,2,3

1,2
1,2
1,2,3
3
3

Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

Non-ADS
Non-ADS
Non-ADS
Non-ADS
Non-ADS
Non-ADS
Non-ADS
Non-ADS
Non-ADS

ADS
ADS
ADS
ADS
ADS
ADS
ADS
ADS

Operable
Operable
Operable
Operable
Operable
Operable
Operable
Operable
Operable

Operable
Operable
Operable
Operable
Operable
Operable
Operable
Operable

2-32 E52165.01



TABLE II.A.2.b.(1)

Reactor Pressure Vessel Water Inventory Control

RHR Requirements

E ui ment

RHR Pump A or C

RHR Pump Cooler A or C1

FCV-74-1 or 121
PCV-74-96 or 971
PCV-74-.7
PCV-74-100
PCV-74-60 or 61
PCV-74-77 or 78
PCV-78-61 or 62
PCV-74-58
FCV-74-59
FCV-74-52
PCV-74-53
PCV-68-79

RHR Pump B or D

RHR Room Cooler B or Dl
FCV-74-24 or 351
PCV 74 98 or 991,2
PCV-74-30
PCV-74-101
PCV-74-74 or 75
PCV-74-77 or 78
FCV-78-61 or 62
PCV-74"73
FCV-74-66
PCV-74-'67
FCV"68"3
PCV-74-72

Unit
II

2 j3
2 j3
2j3
2 j3
2 j3
2 j3
2 j3
2 j3
2j3
2 j3
2 j3
2 j3
2 j3
2 j3

1

1

1
1
1
1
1
1
1

1

1

1

1
1

Mode of 0 eration

Manual
Automatic
Manual
Manual
Manual
Manual-
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

Manual
Automatic
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

S s.

I
II
I
I
,II
II
II
II
IIIIII
IIII
II
IIII
IIIIII
II
II
II

Position

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed
Closed

Notes:

1. The only piece of equipment required is the one associated with the
operating pump. The equipment is listed respectfully (i.e. FCV-74-1 is
required for pump A while FCV-74-12 is required for pump

C).'.

Backup control is not required provided unit 2 has backup control for valves
96 and 97.
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TABLE II.A.2.b.(2)

Reactor Pressure Vessel Water Inventory Control

RHR Requirements

E ui ment

RHR Pump A or C

RHR Pump Cooler A or Cl
FCV-74-1 or 121
FCV-74-96 or 971
FCV-74-7
FCV-74-100
FCV-74-60

~ FCV-74-77 or 78
'CV-78-61 or 62

FCV-74-58
FCV-74-59
FCV-74-52
FCV-74-53
FCV-68-79

RHR Pump B or D

RHR Pump Cooler B or Dl
;'CV-74-24,or-351

FCV-74-98 or 991
FCV-74-30
FCV-74-101
FCV-74-74
FCV-74"77 or 78
FCV-78-61 or 62
FCV-74-72
FCV«74-73
FCV-74-66
FCV-74"67
FCV-68"3

Unit

1~2s3

2 $ 3
1,2,3
2 j3
1,2,3
2 $ 3
2 $ 3
1,2,3

1,2,3

1,2
1,2,3
1,2
1,2,3
1
1

1,2,3

Mode of 0 eration

Manual
Automatic
Manual
Manual
Automatic
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

Manual
Automatic
Manual
Manual
Automatic
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

S s.

II
I
I
I
I
I
I
I
II
I
II
IIII
IIIIII
II
IIIIII
IIII
II
IIII

Position

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed

Notes:

1 ~ The only piece of equipment required is the one associated with the
operating pump. The equipment is listed respectfully (i.e. FCV-74-1 is
required for pump A while FCV-74-12 is required for pump

C).'-34
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TABLE II.A.2.b.(3)

Reactor pressure Vessel Water Inventory Control

RHR Requirements

E ui ment Unit Mode of 0 eration S s. Position

RHR Pump A and C

RHR Pump Cooler A and C

PCV-74«1'nd 12

, PCV-74-96 and 97
'FCV-74-7
FCV-74-100
PCV-74-60 or 61
PCV-74-77 or 78
PCV-78-61 or 62
FCV-74-58
FCV-74-59
PCV-74-52
PCV-74-53
PCV-68-79

RHR Pump B and D

RHR Pump Cooler B and D
FCV-74-24 and 35
PCV-74"98 and 99
FCV-74-30
PCV-74-101
PCV-74-74 or 75
PCV-74-77 or 78
PCV-78-61 or 62
FCV-74"72

.PCV-74-73
'FCV-74"66
PCV-74-67
PCV"68-3

1,2,3

2$ 3
1$ 2$ 3
2 $ 3
1,2,3
2 $ 3
2 $ 3
1,2,3

1,2,3

1,2
1,2,3
1,2
1,2,3
1
1

1,2,3

Automat ic
Automatic
Stay as is
Stay as is
Automatic
Stay as is
Stay as is
Stay as is
Stay as is
Stay is is
Stay as is
Stay as is
Automatic
Automatic

Automatic
Automatic
Stay as is
Stay as is
Automatic
Stay as is
Stay as is
Stay as is
Stay as is
Stay as is
Stay as is
Stay as is
Automatic
Automatic

I
I
I
I
I
I
II
I
I
I
I
II
IIIIIIII
II
II
II
IIII
II
IIII
IIII

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed
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TABLE II.A.2.c.(2)

Reactor Pressure Vessel Water Inventory Control

CS Requirements

E ui ment Unit Mode of 0 eration S s. Position

CS Pump A and C

CS Room Cooler (A 6 C)
FCV-75-2
FCV-75-11
FCV-75-9
FCV-75-23
FCV-75-25
FCV-75-22

CS Pump B and D
CS Room Cooler (B & D)
PCV-75-30
FCV-75-39
FCV-75-37
FCV-75-51
PCV-75-53
PCV-75-50

152>3

1,2,3

1,2,3

1~2,3
1,2,3
1,2,3

Automatic
Automatic
Stay as is
Stay as is
Automatic
Stay as is
Automatic
Stay as is

Automatic
Automatic "

Stay as is
Stay as is
Automatic
Stay as is
Automatic
Stay as is

I
I
I
I
I
I
I
I
IIIIIIIIII
IIIIII

Running
Running
Open
Open
Open/Close
Open
Open
Closed

Running
Running
Open
Open
Open/Close
Open
Open
Closed .
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TABLE II.A.2.f
Reactor Pressure Vessel Mater Inventory Contxol

EECW Requirements

'E ui ment Unit Mode of 0 erationl Hdx. Position

RHRSW Pump A3 and C3
FCV-67-13
FCV-67-17
FCV-67-21
FCV-67-25

RHRSM Pump B3 and D3,
FCV-67-14
FCV-67-18
FCV-67-22
FCV-67-26

0
0
1

2
3

0
0
1

3

Automatic
Stay as is
Stay as is
Stay as is
Stay as is

Automatic
Stay as's
Stay as is
Stay as is
Stay as is

North
North
North
North
North

South
South
South
South
South

Running
Open
Open
Open
Open

Running
Open
Open
Open
Open

Notes:

I. For a CB fire, the mode of operation is manual for backup control.
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,E ui ment.

TABLE EZ.A.3.b

Reactivity Control

CRDH Requirements

Uni.t Mode of 0 eration Position

PSV-85-35A
PSV-85-70A

PSV-85-35B
PSV-85-70B

1,2,3
1,2,3

1,2,3

Automatic
Automatic

Automatic
Automatic

Energized
Energized

Energized
Energized
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TABLE II.A.4

Vital Instrument Loops

1 ~ General Area Fire

Reactor Vessel Level

LITS-3-46A and LI-3-46A

or

LITS-3-46B and LI-3-,46B

Reactor Vessel Pressure

PT-3-207, PI-3-207, PX-3-207, and LM-3-206

or

PT-3-61, PX-3-61, PI-3-61, LM-3-60, and XS-3-53

2 ~ Control Ba Fire

Reactor Vessel Level

LITS-3-58B and LI-3-58A

Reactor Vessel Pressure

PT«3-79, PX-3-79, and PI«3-79
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E ui ment

TABLE II.B.5.a

Decay Heat
Removal'HR

Requirements

Unit Mode of 0 eration S s. Position

RHR Pump A or C

RHR Pump Cooler A or Cl
PCV-74-1 or 121
FCV-74"96 or 971
Pcv-74-7
PCV-74-100

,', ....Fcv-74-60
FCV-74-77 or 78
FCV-78-61 or 62
Pcv-74-58
Pcv-74-59
PCV-74-52 or 53
Fcv-74-57

RHR Pump B or D
RHR Pump Cooler B or Dl

, FCV-74-24 or 351
PCV-74-98 or 991
Pcv-74-30
Fcv-74-101 f

Pcv-74-74
PCV-74-77 or- 78;
FCV-78-61 or 62
FCV-74-73
PCV-74-66 or 67
Pcv-74-71
Pcv-74-72

1$ 2$ 3

2 $ 3
1,2,3
2 $ 3
1,2,3
2 $ 3
2 $ 3
1,2,3

1,2,3

1$
2',2,3

1,2
1,2,3
1
1

1,2,3

Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual-
Manual
Manual

Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

II
I
I
I
I
I
I
I
I
I
II
II
IIII

'I

II
IIIIIIII
IIIIII
II

Running
Running
Open
Closed

, Open/Close
Closed
Closed
Closed
Closed
Closed
Open
Closed
Open

Running
Running
Open
Closed
Open/Close
Closed
Closed
Closed
Closed
Open
Closed
Open
Closed

Notes:

1 ~ .The only piece of equipment required is the one associated with the
operating pump. The equipment is listed respectfully (i.e. FCV-74-1 is
required for pump A while FCV-74-12 is required for pump

C).'-40
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E ui ment

TABLE II.B.5.b

Decay Heat Removal

RHRSW Requirements

Unit Mode of 0 eration Position

RHRSW Pump A2
RHRSW Pump Al
FCV-23-34

RHRSW.Pump C2
RHRSW Pump Cl
FCV-67-49
FCV-23-40

RHRSW Pump B2-
RHRSW Pump Bl
FCV-23-46
FCV-23-57

RHRSW Pump D2
RHRSW Pump Dl
FCV-67-48
FCV-23-52
FCV-23-57

0
0
1,2,3

0
0

"0
1,2,3

0 ~

0
1,2,3
2

0
0
0
1,2,3
1

Manual
Manual
Manual

Manual
Manual
Manual
Manual

Manual
Manual
Manual
Manual

Manual
Manual
Manual, .

Manual
Manual

Running
Running
Open

Running
Running
Closed
Open

.Running
Running
Open
Closed

Running
Running
Closed
Open
Closed
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TABLE II.'B~ 6.a. (1)

Shutdown Control Area Environmental Control

HVAC Requirements

Unitl Mode of 0 eration Position

MCR AHU A
FCO-31-81
PCO-31-104
Chilled H20 Circ Pump A
Mater Chiller A

MCR AHU B
FCO-31-82
PC0-31-105
Chilled H20 Circ Pump B

Mater Chiller B

1,2,3
1,2
3
lr2r3

1,2,3
1,2
3
1,2,3

Manual
Manual
Manual
Manual
Manual

Manual
Manual
Manual
Manual
Manual

Running
Open
Open
Running
Running

Running
Open
Open
Running
Running

FCO-31-150B
PCO-31-150D

Emerg. Press. Pan A
'oard Room Sply Fan lA
FCO-31-77B
PCO-31-151

Emerg. Press. Fan B

Board Room Sply Pan 3A
PCO-31-77F
PCO-31-152

1,2
3

Manual
Manual

Manual
Manual
Manual
Manual

Manual
Manual
Manual
Manual

Closed
Closed

Running
Running
Open
Open

Running
Running
Open
Open

NOTES

1. Units 1 and 2 have common equipment (i.e. one piece of equipment is
sufficient for both units).
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TABLE II.B.6.a.(2)

Shutdown Control Area Environmental Control

HVAC Requirements

Mode of 0 eration eratin Pos.

Shtdn Bd A Emerg Cooling
Shtdn Bd B Emerg Cooling
Shtdn Bd C Emerg Cooling
Shtdn Bd D Emerg Cooling
Shtdn Bd E Emerg Cooling
Shtdn Bd P Emerg Cooling
AHU 3A-1
AHU 3A-2
Chilled Water Circ. Pump
Chilled-Water Circ. Pump
Bd Rm Water Chiller 3A-1
Bd Rm Water Chiller 3A-2
FCO-31-110A
FCO-31-110B A
PCO-31-110C
FCO-31-112A
PCO-31-112B B
PCO-31-112C
FCO-31-116A
PCO-31-116B C

PC0-31-116C
PCO-31-118A
PCO-31-118B D

PC0-31-118C
PCO-31-121A
FCO-31-121B E
FCO-31-121C
PCO-31-123A
PCO-31-123B F
PCO-31-123C

Unit
Unit
Unit
Unit
Unit
Unit

3A-1
3A-2

Manual
Manual
Manual
Manual
%manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic
Automatic

Running
Running
Running
Running
Running
Running
Running
Running
Running
Running.
Running
Running
Closed
Open
Closed
Closed
Open
Closed
Closed
Open
Closed
Closed
Open
Closed
Closed
Open
Closed
Closed
Open
Closed

NOTE:

1 ~ Dampers operate automatically due to operation of respective cooling unit.
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TABLE II.C.2.a

Heat

E ui ment

RHR Pump A or C

RHR Pump Cooler A or Cl
FCV-74-2 or 131
FCV-74-96 or 971
FCV-74-1
PCV-74-12
FCV-74-47
PCV-74-48
PCV-74-7
PCV-74-100
PCV-74-60 or 61
PCV-78-61 or 62
PCV-74-58
FCV-74-59
PCV-74-52
FCV-74-53
FCV-68-79
FCV-74-77 or 78

Removal

Unit

1,2,3

1,2,3
293
1,2,3

1,2,3
1,2,3

2 s3
1,2,3
2 $ 3
1,2,3

2 f3

and Inventory Control

Requirements

Mode of 0 eration

Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

S s.

I
I
I
I
I
I
I
III
I
II
I
I
I
I
I

Position

Running
Running
Open
Closed
Closed
Closed
Open
Open
Open/Close
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed
Closed

RHR Pump B or D
RHR Pump Cooler B
FCV-74-25 or 361
FCV-74-98 or 991
FCV-74-24
PCV-74-35
PCV-74-47
PCV-74-48
FCV-74-30
PCV-74-101
FCV-74-74 or 75
FCV-78-61 or 62
PCV-74"77 or 78
FCV-74-72
FCV-74-73
FCV-74-66
PCV-74-67
FCV-68-3

or Dl
1,2,3
1,2,3

1,2
1,2,3
1,2,3
1,2,3

1,2
1,2,3
1
1

1,2,3

Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual
Manual

II
IIII
IIII
II
II
IIII
II
IIII
II
II
II
II
IIII

Running
Running
Open
Closed
Closed
Closed
Open
Open
Open/Close
Closed
Closed
Closed
Closed
Closed
Closed
Open
Open
Closed

NOTES:

1. The only piece of equipment required is the one associated with the
operating pump. The equipment is listed'respectfully (i.e. FCV-74-1 is
'required for pump A while FCV-74-12 is required for pump
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ATTACHMENT 3

ANALYSIS OF ASSOCIATED CIRCUITS OF CONCERN
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1.0 SCOPE

The Attachment 2 functional criteria addresses the minimum system
requirements of those functions necessary for achieving and
maintaining a shutdown condition in event of a postulated fire. To
determine if modifications axe needed to comply with section III.G.2
of Appendix R, a reassessment was made of associated circuits of
concern, whose fire-induced failures could affect the capability to
shutdown. This reassessment was made to identify cables that are
associated because they are not adequately isolated, and:

1. Have a common power source with 'required shutdown equipment, or
2. Could cause spurious operation of required shutdown equipment, or
3 ~ Share a common enclosure with required shutdown cables.

The method used to perform the associated circuit analysis varies from
the method=given by NRC in the Generic Letter 81-12 . However, the
systematic approach described in this attachment demonstrates that the„
intent of Generic Letter 81-12 has been met.

2.0 DISCUSSION

Browns Ferry Nuclear Plant has five different voltage level groupings
of raceway (conduit and cable tray) systems, namely: 4160 V, 480'V,
control, medium-level signal, and low-level signal cables. The':".

4160 V, 480 V, and control groupings are divided into divisional and
nondivisional raceway systems. The 4160-V raceways contain only
4160-V cables and axe located at the top position of verti'cally '-" "->: "„'
stacked trays. The 480-V raceways have 480-V power cables, lightiag .

cabinet feeders, and instrumentation and control power cables carrying,.
30 A or more.

Control level raceways contain alternating current and/or direct-
current control cables of 250 V or less that carry less than 30 A and
communication cables, such as for telephone circuits.

Medium-level signal and low-level signal trays contain only
nondivisional cables and are located at or near the lowest level of
stacked trays. Divisional medium-level signal cables are routed in
conduit. Medium-level signal trays carry the following type cables:
signal cables of digital input to and outputs from the computer other
than thexmocouples; instrument transmitters, recorders, and
indicators; eccentricity and rotor detectors; RTD's, tachometers, and

shielded annunciator cables used with solid-state equipment. Signal
cables for thermocouples, strain gauges, vibration detectors, and

thermal converters are nondivisional and are run in low-level signal
raceways. These type cables are for very low power circuits- used to
convey information. Instrument control loop and related instrument
signal cables operate in a range of 10 to 50 mA with power supply
voltages up to 85 V dc. The annunciator circuits operate at
approximately 1 mA, 140-V dc intermittent duty. The computer cables
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operate at 160 mV into a high impedance. Thermocouples, strain
gauges, accelerometers, and resistance-type temperature detectors are
low excitation voltage devices; cables from these devices operate at
15 V or less and carry negligible current. Thus, energy produced by
electrical faults in the cables routed in medium-level signal and
low-level signal trays is considered insignificant and is considered
no challenge to shutdown capability.

A non-safety-related cable may be routed in a tray with safety-related
cables, but once routed with one division of safety-related cables, it
cannot cross over and be mixed with safety-related cables of the
redundant division. The non-safety-related cables are the same type
and have the same circuit protection,and short circuit rating as the
safety-related cables .

With respect to identifying associated circuits of concern, TVA has
reviewed protection for power and control cables, and has determined
that if a cable fault occurs, existing or proposed overcurrent
protective devices will interrupt the fault before cable damage
occurs. The fault will be cleared before autoignition temperature of
the cable insulation is reached. One case was identified per unit
where the load/feeder overcurrent protective devices are not
adequately coordinated (see Analysis of Cables That Share a Common
Power Source). Several cases were identified where existing cables
that can share a common enclosure do not have adequate overcurrent
protection; these cables require circuit modifications (see Analysis
of Cables That Share a Common Enclosure).

Cables used for 4160-7 circuits are shielded, 5-kV cables. The
minimum size cable used for these circuits is 2/0 AWG. The 4160-V
circuits are protected by both phase-to-phase overcuirent and ground
fault protective devices. The phase-to-phase fault protection is
instantaneous (no intentional delay). The ground fault devices are
instantaneous in operation and are set,to operate for 'ground fault
currents from 5 to 20 A.

The 480-V cables are part of the 480-V ungrounded delta distribution
system. Overcurrent protection is provided by molded case circuit
breakers with an interrupting time of less than two cycles.and

by'ow-voltagepower circuit breakers with interrupting times of less
than four cycles if equipped with instantaneous trip devices, or up to
35 cycles if equipped with short time delay devices. In all cases,
after circuit modifications are made to selected cables that share a
common enclosure the protective device will clear a fault before the
cable insulation reaches its auto-ignition temperature.

Control level cables are used to provide instrumentat'ion and control
power (below 30 A}, to convey information, or to intermittently
operate devices controlling power switching or conversion equipment.
The 250-V dc control power circuit was determined to have the highest
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available fault energy. Each polarity of this ungrounded 250-V dc
circuit is protected by a fuse or circuit breaker sized to protect the
cable fxom damage. Thus, a fault will be cleared by a protective
device before the cable insulation's,auto-ignition temperature-is
reached.

3.0 ANAYLSIS OF-'CABLES THAT SHARE A COMMON POMER SOURCE

Each safety-.related and non-safety-related circuit that shares a
common power source with required shutdown equipment was analyzed to
ensuxe that the power source is or will 'be adequately protected from
electrical faults by coordinated breakers, fuses, or similar devices.
This analysis consisted of a,review of the overcurrent protective
devices for the 480-V switchgear which shares a common power source,
to verify proper coordination of the load and feeder breakers.
Cooxdination. of protective devices for the 4160-V switchgear had been
previously verified by formal xeview of protective relay setting
instructions. In all cases, coordination exists between these
breakers as designed. Each 4160 V and 480-V s'witchgear ha's' 250-V dc
control bus. Since'ontrol level trays occupy a position below the
power level trays, a postulated exposure fire could possibly cause a

'aulton the control cable for local, control or process interlock.
This fault could trip the control circuit's protective device for a
given pump befor'e its power feed cable becomes involved in the fire.
Verification was made that each control circuit as designed was
properly fused for this switchgear which shaxes a common power source
with shutdown equipment.

The existing des'ign of the 480-V motor control centers that share a
common power source with required shutdown equipment, was determined
to have proper coordination between the combination motor starter or
circuit breaker for each load.and the feeder bxeaker. Also, the
control circuit for each load has its own control transformer and is
adequately fused as designed.

Each circuit of the instrumentation and contxol power system that
shares a common power source with requixed shutdown equipment was
analyzed. For this analysis, it was assumed that a fault occurs at
the point closest to the distribution panel where nonessential cables
could be involved in a postulated fire, without also involving the
required cables or the distribution panel itself. Except for one case
per unit, the results of the analysis confirmed that the load/feeder
overcurrent protective devices are adequately coordinated to ensure
that instxument and control power is available to a minimum set of
shutdown equipment for any postulated fire. This exception involves a
control power load circuit of the unitized 250-V dc RMOV boaxd IA, 2A,
and 3A.
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4.0 ANALYSIS OF CABLES THAT CAN CAUSE SPURIOUS OPERATION OF EQUIPMENT

Spurious operation of equipment due to associated circuits will not
'eopardize the shutdown capability because all equipment whose
spurious operation could affect safe shutdown are included in the list
of required equipment and will be separated or protected in accordance
with section IXI.G.2 of Appendix R. Therefore, if a component does
operate spuriously, its redundant counterpart is outside the fire's
zone of influence and will not be affected.

5.0 ANALYSIS OF CABLES THAT SHARE -.A COMMON =ENCLOSURE

At Browns Ferry nonessential cables can share a common enclosure
(e.g., raceway, panel, junction) with required shutdown cables. An
analysis was made of all switchgear, distribution panels and cabinets
that could affect shutdown capability to determine if the load cables
are adequately protected from damage by circuit breakers, fuses, or
similar devices'hus, only those cables that are not adequately
protected become associated circuits of concern. From the analysis,
several cases were identified for each unit where the protective
device is inadequate to protect the load cable from possible damage
during a faulted condition. Although these cables are not required
for shutdown for a postulated fire, they can share a common enclosure
with cables that are required for shutdown capability. These cables
will be modified to provide adequate cable protection or separation.

In addition, exposed surfaces of cables in horiziontal and vertical
cable trays have been coated with fire-retardant Flamemastic 71A or
Flamemastic 77 in all areas outside primary containment that contain
required safe shutdown circuits. The cable coatings coupled with
compliance with section III.G.2 requirements provide adequate
assurance that a fire can, be detected and extinguished before it
xopagates betweeen redundant circuits over intervening cable trays.pr pa

The open cable trays axe the only common enclosures through w ic i
could possibly propagate between xedundant shutdown circuits.

6 0 CONCLUSION

After the proposed circuit modifications described in Attachment 4 are
made, there will be no associated circuits of concern. Thus, the
cables necessary for achieving and maintaining shutdown conditions in
the event of a postulated fire will comply with section III.G.2 of
Appendix R.
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ATTACHMENT 4

ELECTRICAL MODIFICATIONS AND REQUIRED ADMINISTRATIVEACTIONS
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1.0 SCOPE

The electrical modifications and administrative controls required to
bring Browns Ferry into compliance with section III.G.2 are the
subject of this attachment.

2.0 SAFE SHUTDOW ANALYSIS RESULTS FOR THE REACTOR BUILDING/DIESEL
GENERATOR AND TURBINE BUILDING/INTAKEPUMPING STATION FIRE AREAS

The following section outlines the results of the Reactor
Buildings/Diesel Generators and the Turbine Buildings/Intake Pumping
Station.

The tables are arranged to indicate all interactions between redundant
equipment required for each function defined on the shutdown Logic
Diagrams in Attachment 2 (figures I.a, I.b, and I.c). Each table has
a sheet 0 which lists interactions between redundant components and a

sheet 1 which provides details of each interaction identified on sheet
0 . Sheet 1 also references a corrective action sheet for each
identified interaction. Tables are not provided for the RHR,
Auxiliary Power, HVAC, and Drywell Control Air Systems due to the
complexity or simplicity of the identified interactions. However,
corrective action descriptions are provided for all these systems. In
addition, diagrams are provided for the Auxiliary Power System
illustrating the required power arrangements necessary to meet the
functional criteria.
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The 480V reactor NOV board canpartment SC breaker will be "racked out" to prevent the
spurious operation of the residual heat removal shutdown cooling suction isolationll 'kd'bk I 'll dbydhal kh

y I» h ''
ldgggyhdk 'kh 8 Ill I d I

8C breaker "racked out," the possibility of a fire causing a spurious operation of the
b I'dhg 4 y I & ddbybdl dd»' b

through of two power cables, one of which feeds the ~~~ valve motor, with the
subsequent. touching of conductors in the proper phase sequence to open valve ~~~ istoo unlikely to occur to be considered.
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FN-IT-R -RCS- I-.MI

To meet the requirements of Appendix R, the, cables for
FCV~3-98 and 1CV-3-99 will be rerouted iA conduit. All
cables for FCV-1-14, FCV-1-15, FCV-1-26, FCV-1-27, FCV-1-37,
FCV-1-38 that: are presently-routed on elevation 593 in the
reactor building will be rerouted in conduit. All cables
for valves FCV-1-51, FCV-1-52,-FCV-1-55, FCV-1-56, FCV-43-13,
and FCV-43-14 which are presently routed in the reactor
building will.be rerouted in conduit.
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meet tbe success criteria for the RWCU isolation valves, one path
nut of. three must be operable. Po'r the interactions described on sheet
1, at no place do «LL three paths come within 20 feet.

'I'.bcrefnre, nn n~~di f i«ation is required.
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The 480V reactor NN board canpartment 8C breaker will be "racked out" to prevent the
spurious operation of the residual heat removal shutdown cooling suction isolationkd 'b k *'d tMhyd ll kh I IH

yl h
'' 'khkh I I I

8C breaker "racked out," the possibility of a fire causing a spurious operation of theI d b k I'~k2 I N bbbbbdy dkh
through of two power cables, one of which feeds the gg~~8 valve motor, with the
subsequent touching of conductors in the proper phase sequence to open valve ~g~ is
too unlikely to occur to be considered.
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To meet the requirements of Appendix R, t:he cables for
FCV-3-98 and PCV-3-99 wilI be rerouted ih cond'uit. All
cables for FCV-1-14, FCV-1-15, PCV-1-26, FCV-.1-27, FCV-1-. 37,
FCV-1-38 that are presently routed on elevation 593 in the
reactor building will be rerouted in conduit.. All cables
for valves FCV-1-51, PCV-1-52, FCV-1-55, FCV-1-56, PCV-43-13,
and FCV-43-14 which are presently routed in the reactor
building will be rerouted:in conduit.
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Yo meet the:;«c«a'..:: «riterla for the RtlCtt isolation valves, one path
nut of three must he operable. For the interactions'escribed on sheet
1, at nn place do all three paths come within 20

feet'herefore,

no. mndi.fication is required.
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The 480V reactor KV board canpartment 8C breaker will be "racked out" to prevent- the
spurious operation of the residual heat removal shutdown cooling suction isolation

k& "t k '6'&tyd t&1 th dH
~p t a ~ thth4 t d g

8C breaker "racked out," the possibility of a fire causing a spurious operation of the
250V dc breaker which feeds power to open valve ZQL~Z and the insulation burn
through of two power cables, one of which feeds the ZG~~ valve motor, with the
subsequent touching of'onductors in the proper phase'equence to open valve g~~ is
too unlikely to occur to be considered.
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To peet;.the requirements of Appendix R, the cables for
FCV-3-98 and FCV-3-99 will be reiouted in conduit; All
cables for FCV-1-14, FCV-1-51; FCV-1-26, FCV-.1-27, FCV-1-37,
FCV-1-38 that are presently routed on elevation 593 in the
reactor building wil1 be rerouted in conduit. 'll cables
for valves FCV-1-51, FCV-1-52, FCV-1-55, FCV-1-56, FCV-43-13,

~ and FCV-43-14.which are'resently. routed in the reactor
building will be rerouted in conduit.
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To meet the requirements of Appendix R, all. cables required
for'he 'safety/relief valves which are routed in the reactor
building will.be rerouted in conduit and wrapped with a fire
barrier to preclude any damage to the cables which could cause
spurious actuation.
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To meet the requirements of Appendix R, all cables required
for'he"safety/relief valves which are routed in the reactor
building will be rerouted in conduit and wrapped with a fire
barrier to preclude any damage to the cables which could cause
spurious actuation..
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To meet the requirements of Appendix R, all cables required
for. the'safety/relief valves which are routed 'in'he reactor
building will be rerouted in conduit and wrapped with a fire
barrier to preclude any damage to the cables which could
cause spurious actuation.
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The following modifications are required to ensure the RllR system will
meet'he

Functiona1 Criteria:
I

1. Route all power cables in the Reactor Building (RB) required for the
equipment given in table II.A.2.b. (1) in conduit and provide a one
hour fire barrier for each conduit.

2. All cables located in the RB. involved in the back-up control circuitry
for the above equipment are also required to be routed in conduit and
provided with a one hour fire barrier.

3. All cables required for the redundant RHR System (System I for unit 1;
~ System II for units 2 and 3)'are to be re-routed where they will meet

the separation requirements of Appendix R between the cables and the
active equipment for the system required in step 1 above (see table
below for active equipment).

4. The RllR pump back-up control switch will be revised as shown in the
attached drawing to allow bypass of the position switch on the RHR

drain valve. See attached schematic for exact change.

By making the above corrective actions, one RflR system will be available for
any RB fire.

Unit l
RliR Puicp U

I'CV-74-30
PCV-74-67
RllR Pump Room Cooler B
MG Set ll'.N
480-V RMOV Bd

1L'-kV/480-Vxfmr TS1B

Active ~Rui ment 'Peble

Unit 2
RllR Pump C.
PCV-74-7
I:CV-74-53
RHR Pump Room Cooler C

MG Set 2DN
480-V RMOV Bd 2D
4-kV/480-V xfmr TS2h

Unit 3

RHR Pump U

FCV-74-7
FCV-74-53
RHR Pump Room Cooler C

eMG Set 3DN
480-V RMOV Bd 3D
4;kV/480-V xfmr TS3E
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To meet the success criteria for one EECW System, both pumps on that
system must be operable and no more than one valve in the system may
be closed.

Therefore, the success criteria for both EECW systems would not be metif any one of the following situations occur

Failure

2.

3.

4.

System I
One Pump fail
2 Valves closed

One Pump fail
2 Valves'closed

System II
One Pump fail
One P)mp fail
2 Valves closed

2 Valves closed

Situation 1 does not occur as examining sheet 0 shows that there are no
interactions between system I pumps (A3,C3) and system II pumps (83,D3).
Situations 2 and 3 do not occur as'one system's pumps interact with
only one of the other system's valves. Situation 4 dogs occur due to
interactions 3-6 all being within the same area. Therefore, cable
ES753-I will be relocated to assure the success cr5 teria is met.
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BPH-IT-TB-EKN-OHQ.

This modification involves wrapping the division I conduits (listed below} containing
cables shown on BFH-IT-TB EECN-O, sheet 1, for RHBSiT pumps A3 and C3 with a one-hour
fire-rated barrier in the intake pumping station, where 20-foot separation or a three-hour
fire-rated barrier does not exist between redundant division II cable trays for RHRSÃ
pumps B3 and D3.

Conduits: 3ES1580-I
3ES1582-I
3ES1590-I
3ES1592-I
ES86-I
ES82-I
ES81-I
ES87-I
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This equipment and .its associated cables are not required by the,final
functional «r1teria.

Therefolc', no ful (lu r consideratinn is required.
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In order to show compliahce with the Appendix.R criteria'for required, circuits'whose failure te operate could
adversely. affect shutdown capability, justificaBon'is provided below for (A) not requiring separation-of the
power supply "cables to Reactor Protection System (RPS)'. logic.an) (B). not.requiring separation qf the cables
from the RPS logic panels to the Hydraulic Control Units (HCUS) of the Control Rod Drive (CRD) system:

I

For A and B above, the following design requirements. are=essential to the justification analysiq:

1. All wiring foz'the RPS outside of. the enclosures. in the control zoom is. run in rigid metallic conduits
used for no other wiring. (refer to section 7.2;3.10 of the BFNP FSAR).

3.

~ i 5

: ..6.

For

2.

The RPS and CRD HCUS are fail'afe (scram is initiated) on loss of power..

The-CRD 'HCUS require control'ir to pull control. r'ods.

Since the RPS s'ensozs are routed separately', 'the~gic..will.function for al1 but the.control bay. fires.
~ ~

~ ~ ~ ~

Scram time is less than 3.5 seconds for 90 percent insertion'of.control..rods,'

The. power supply cables from;the RPS logic panels to. the. HCUS.are pouted:.in'separate conduit from.the .

power return..cables.
4

r
A above there are four failure modes for. the logic'power supply cables; they're! ~

Ground short, ".... "- " .. ": '" ':
''ot

short',.

~ ~
1

3. Open circuit,

4. Line short''
~ ~ I

~ ~

~ '

i

~ ~

~
~

~ ~

\ ~
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BFN- -RB-RC-1-02, sheet 2 of 2

Both the ground short and line short will trfp the cables'ircuit breaker which will initiate a scram on loss
:of power. The open circuit failure mode will also initiate a scram on loss of power. The hot short failure.
mode can only impose another RPS power supply on the failed power supply cable; therefore, the logic circuit
is still protected from damage by qualified trips of the power supply and will function to disconnect power to
the CRD HCU's, thus inducing a scram.

For B above the cables from the RPS logic panels to the HCUS provide power to the scram valves in the HCUS.
This power is removed to cause the HCUS to insert the rods. If these subject cables are involved in a fire,
they will degrade while the conduit is still intact. Because of this degradation, they will either open
circuit or short to the conduit, either of which will remove power to the HCUS, causing insertion of the
affected control rods.

Refer to figure 1, attached, for a block diagram level representation of the power supply cable connections to
the RPS logic and of the RPS logic cable connections to the HCUS.

P
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arm-IT-RB-RC-1-Nl

This modification involves wrapping the division I conduits (listed below) containing
cables for LIS-3-203A, LIS-3-203B, PIS-3-22A, and PIS-3-22B shown on BFH-IT-RB RC-l, sheet
1, with a one-hour fire-rated barrier in the unit 1 reactor building, where 20-foot
separation or a three-hour fire-rated barrier does not exist between division II conduits
containing cables for LIS-3-203C, LIS-3-203D, PIS-3-22C, and PIS-3-22D, respectively.

Conduits: lRP52-IA
1RP53-IA
1RP54-IA
lRP277-XB
1RP278-IB
1RP290-IB

APPENDIX R
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This modification involves wrapping either the c'onduits (listed below) for FSV-85-35A and
FSV-85-70A or for FSV-85-35B and FSV-85-70B shown on BFH-IT-RB-RC-l, sheet 1, in the unit
1 reactor building where 20-foot separation or a three-hour fire-rated barrier does notexist between the conduits to be wrapped and panel 25-25C or panel 25-25D.

Conduits to be wrapped will
Conduits for FSV-85-35A
and FSV-85-70A:

lRP222-IIIA
1RP215-IIIA
1RP207-IIIA
1RP206-IIIA

be determined by field survey (e.g., ease of wrapping) .
r

Conduits for FSV-85-35B
and FSV-85-70B:

1RP437-IIIB-
1RP429-IIIB
lRP419-IIIB
1RP423-IIIB

I
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This eq«lpmcnt and its. associated "cables are not required by the Sinai
fllnctlonn 1 criteI ln ~

ThereCnrc, no fu~ ther consideration is required.
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BF - -RB-RC-2-J2; sheet 1 of 2.

. ~ !.

3. The CRD HCUS require control.air to pull control rods.
~ ~

~ —. 4.. Since the RPS sensors are routed separately, the logic will:fUnction.for al] but the'control bay fires..
.5. Scram time is less than.3.5 seconds for 90 percent insertion..of. control rods..'.'.

~
' 6'. The power supp1y cables from the'RPS logic panels to the HCUS are rout'ed in. separate conduit from'the

. power return cables,

For A above there are four failure modes for. the lo'gic power 'supply cables.;. they.,are:,
1.. Ground short; .

'. Hot short,
*

3~ Open circuit,
4.'ine short.

~ '

APPCNDrX S

-.CORRECTIVE ACTION

,. fhapma>: ~
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BFN-IT-RB-RC-2-JZ, sheet 1 of 2

'

~ ~

~ . ~

~ 'n order to.show compliance;with the Appendix R 'criteria for req'uired .ctrcuits whose, failure to operate could
adversely affect shutdown capability, justificat'ion's.provided. below for (A) not requiring separation. of the" .power supply cables .to Reactor Protection System (RPS).'logic and (B) not requiring'separation of the cables
from the RPS logic panels. to the Hydraulic. Control Units .(HCUS).'of the, Control Rod Drive-.(CRD) system.

. For A and B above, the following design*requirements are essential to the Justification.analysis:.
" .'"'". I. All w'iring for the RPS outside of the enclosures in the control room is run in rigid metallic conduits

used for no other wir.ing (refer to section.7..2.3:10. of the BFNP FSAR).

.. 2. The RPS and CRD HCUS are fail safe (scram is initiated). on loss'of. power.
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BFx-. IT-RB-RC-2-J2, sheet 2 .of 2.

" .
.

.' ': ~

~ ..Both the ground shortand line. short will trip.the cab'les'ircuit breaker which wi11 initiate a.scram on loss
of power. ~ * The open circuit failure mode will also initiate a scram on loss of power. The.hot short'failure
mode 'can only impose another RPS power-.supply on the: failed power supply. cable; therefore, the logic circuit
is still protected from damage by qualified trips of the power. supply and will function to disconnect power to
the CRD HCU's, thus. inducing a scram'.

For B above the cables .from .the RPS logic panels to the HCUS proyide.power. to the scram valves in the HCUS.
~ 'his power is removed to cause the HCUS ta.insert the rods. If these subject cables are involved in a fire,

'-.they will degrade while the conduit is still.intacf. Because'of this degradation, they.'will either open
circuit or short to the conduit, either of which will remove. power to the HCUS; causing insertion of the
affected control rods.

Refer to figpre. I,: attached, for a block diagram leve1 representation of the. power supply cable connections to.
the RPS logic and of. the. RPS lhgic cable connec'tions to 'the HCUS.
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This modification involves wrapping the division I conduits (listed below) containing
cables for LIS-3-203A, LIS-3-203B, PIS-3-22A, and PIS-3-22B shown on BFN-IT-RB-RC-2, sheetlf with a one-hour fire-rated barrier in the unit 2 reactor building, where 20-foot
separation or a three-hour fire-rated barrier does not exist between division II conduits
containing cables for LIS-3-203C, LIS-3-203D, PIS-3-22C, and PIS-3-22D, respectively.

Conduits: 2RP52-IA
2RP53-IA
2RP54-IA
2RP277-IB
2RP278-IB
2RP290-IB
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BFH-IT-RB-RC-2-M2

This modification involves wrapping either the conduits (listed below) for FSV-85-35A and
FSV-85-70A or FSV-85-35B and FSV-85-70B shown on BFN-IT-RB-RC-l, sheet 1, in the unit
2 reactor building where 20-foot separation or a three-hour fire-rated barrier does notexist between the conduits to be wrapped and panel 25-25C or panel 25-25D.

Conduits to be wrapped will be determined by field survey (e.g., ease of wrapping) .

Conduits for FSV-85-35A
and FPT-85-70A:

2RP206-IIIA
2RP222-IIIA
2RP215-IIIA
2RP207-IIIA

Conduits for FSV-85-35B
and FSV-85-70B:

2RP419-IIIB
2RP437-IIIB
2RP429-IIIB
2RP423-IIIB
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This equlpmcnt nnd its associated cables nre not required by the final
functional «riti via.

Thercfovo, no fuvthnr consideration is required;
I
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BFN-IT-RB-RC-3-J2, sheet 1 of 2

In order to.'how compliance'-with the Appendix 'R criteria for required.'circuits whose failure to operate'ould
adversely affect shutdown capability, justification is:provided.below for (A) not requiring separation of the
power supply cables to Reactor Protection-System (RPS) logic.and (B) not requiring separation of the cables
from the RPS logic panels to the Hydraulic. Control Units (HCUS) of the Control Rod Drive (CRD) system.

For A and B above, the following design requirements are essential.to.the justification analysis:

1; All wiring for the RPS outside of the enclosures.ih the control room is run in rigid metallic conduits
used for no "other wir'ing (refer to section 7.2.3.10 of the BFNP FSAR).

I

2; The RPS and CRD HCUS are fail safe (scral is initiated) on loss'f power.

3.. The CRD HCUS require control air 'to pull control rods.

4. Since the RPS sensors are routed separately, the logic will function for all.but the control bay fires.

.'. Scram time is less than 3.5 seconds for 90 .percent. insertion of control r'ods..'- -.

6. The power- supply cables from the RPS logic..panels.to the HCUS are routed in separate conduit from the
power retorn cables.

. ~

~ For. A above thete're four failure modes for the logic power su'pply cables;. they".are:

1. Ground short,

2. Hot short,

3. Open circuit, .

4.. Line, short.

~I':
./"
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:~
B T-RB-'RC-.3-.J2, sheet 2 of 2 ":

L

~ ~

Both the ground.shortand line. short'will .tr)p.the cables'.circu$ t breaker which:will initiate a, scram on lossof power. The open circuit'ailure mode will also initiat'e a scram.on'loss of power. The.ttot shor't failure
mode'can only impose another RPS.power. supply on the. failed power supply cable;.therefore..the logic circuitis still protected from:damage by qualified trips:of t3e power supply and will function to disconnect power to

. the CRD HCU's, thus inducing" a
scram.'or

8 above the cables from.the'RPS logic panels to the HCUS provide.power. to the scram valves, in. the HCUS.This power is removed to cause the-HCUS to insert the rods..If these subject. cables are involved in a fire
they will degrade'while the conduit is st'ill intact. Because of this degradation they. will either open.. '. circuit or short to the conduit, either of which wi.ll remove power to the HCUS; causing insertion of theaffected control rods.

~ ~

-
*

Refer to figure 1, attached, for a block diagram level representation of the power supply cable connections tothe RPS'ogic and of. the RPS logic. cable connections to-the,HCUS.

~ ~

~ ~

L

r

'

r
~ I

~ * ~

~
'LL'~

~ L '

~ ~ r ~

n.
oi.

L ~

~ ~

I

: APPENDIX=- R

:.CORREcTIVE At:T)ON !

r
~ ~

L

, PREi ARED:

'. RVIem:

DA~: dZrs g~
BFN-IT-RB-RC-3-J2, sheet 2 of 2

~ ~



asm-IT-RB-RC-3-ml

This modification involves wrapping the division I'onduits (listed below) containing
cables for LIS-3-203A, LIS 3 203Bg PIS 3 22'nd PIS 3 22B shown on BFH-IT-RB-RC-3, sheetl, with a one-hour fire-rated barrier in the unit 3 reactor building, where 20-foot
separation or a three-hour fire-rated barrier does not exist between division II conduits
containing cables for LIS-3-203C, LIS-3-203D, PIS-3-22C, and PIS-3-22D, respectively.

Conduits: 3RP52-IA
3RP53-IA
3RP54-IA
3RP277-IB
3RP278-IB
3RP290-IB

APPENDIX R

CORRECTIVE ACTION

062166.03

.PREWaED:

REVIem:

IlATE: lE 8'z
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BFB-IT-RB-RC-3-lQ

This modification involves wrapping either the conduits (listed below) for FSV-85-35A and
FSV-85-70A or FSV-85-35B and FSV-85-70B shown on BFN-IT-.RB-RC-l, sheet 1, in the unit 3
reactor building where 20-foot separation or a three-hour fire-rated barrier does not
exist between the conduits to be wrapped and panel 25-2SC or panel 25-25D.

Conduits to be wrapped will be determined. by field survey (e.g., ease of wrapping) .

Conduits for FSV-85-35A
and FSV-85-70A:

3RP206-IIIA
3RP222-IIIA
3RP215-IIIA
3RP207-IIIA

Conduits for FSV-85-35B
and FSV-85-70B:

3RP419-IIIB
3RP437-IIIB
3RP429-IIIB
3RP423-IIIB

APPENDIX R

CORRECTIVE ACTION

062166 12

PREPARED: 7 E
REVIEWED:

ICE: 4 r'H dPz.

BFN-IT-RB-RC-3~





Failure Modes Analysis for the RPS System
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RPS Block Di agram

Scram = (IA + IIA) (IB + IIB)
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This equipment nnd i.ts associated cables nre not required by the fina1
functional criteria.

Therefore, no further consideration is required.
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To meet the separations requirements of Appendix 'R for
unit lq 'cables 1R1070, 1R1071, and 1R933:will be rerouted
in conduit.
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This cquiiww nt:uul its ns: ucintc'd cnbles nre not required hy the final
func t ion:i 1 r r it c r in.

Therefore, no fuvt.lu r consideration is required.
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To meet the separations requirements of Appendix R for
uni.t 2; "cable-2R937 will be rerouted in conduit.
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This e<lnlpuN..nt nnd its associated cables ave not required by the final
Functional cvLl«vin.

Therefnrv., no fnvtlu r cnns5deration is required.
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FN-IT-8 -HVAG-0-MI

To meet the requirements of Appendix R, cables .ES3912-II, HS3795,
ES3?96„- ES3913, ES3914, ES1400-I,. ES1293» ES1401, ES1294, and ES1402
will be rerouted in conduit as necessary to provide the required
separation between the control bay and cabling to water chillers
A and B. Cables E81240-1 and. ES3740-II will be rerouted in conduit
as necessary to provide the required separation between the control
bay and cabling to water chillers 3A and
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BFH-IT-RB-APS-1-Ml

Manual transfers in conjunction with wrapping of conduits shown symbolically on
BFH-IT-RB-APS-1 and listed below to provide a one-hour fire-rated barrier within the unit
1 reactor building to ensure adequate power is available to supply electrical boards
required for shutdown equignent in the event of a unit 1 reactor building fire.
Conduits: 1ES3930-II.

lES3 925-II
PP629-II
lPL451-II

'*lB92-IB
PP465-IB
PP466-IB

"This conduit number is subject to change dependent
on rerouting from cable tray system.
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BFH-IT"BB-APS-2-Ml

Manual transfers in conjunction with wrapping of conduits shown symbolically on
BFN-IT-RB-APS-2 and listed below.to provide a one-hour fire-rated barrier within the unit
2 reactor building to ensuie adequate power is available to supply electrical boards
required for shutdown equignent in the event of a unit 2 reactor building fire.
Conduits: PP465-IB

PP466-IB
PP459-IA
PP460-IA

**38180-IE
2ES3l0-I

*PP633-I
2ES320-I
2PL450-I

*Ttus conduit number is subject to change dependent
on rerouting fran cable tray system.

~*This conduit only has to be wrapped until it attains
a 20-foot separation distance fran the alternate
control power feeder to 4-kV shutdown board 3EA.
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BFN-IT-RB"APS-3-1'il

Manual transfers in conjunction with wrapping of conduits shown symbolxcaLly on
BFB-IT-RB-APS-3 and listed below to provide a one-hour fire-rated barrier within the unit
3 reactor building to ensure adequate power is available to supply electricaL boards
required for shutdown equignent in the event of a unit 3 reactor building fire.
Conduits: *3B88-IE

3ES310-I
3ES320-I
3PL450-I
PP465-IB
PP466-IB
PP643-IE
PP644-IE
3PP733-I

*Sos conduit number is subject to change dependent
on rerouting fran cable tray system.
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Section II.13.5.b. (1). of the Functional Criteria requires that one RllRSW

pump bt opurnb1e Cor each RflR pomp.: In the RB, three separate R1fR pumps
are bel»g relied upon {i.e. 18, 2D,:3C for u»Lt 1 fi,re; 1A, 2C, 38 for
unit 2 fire; and 1A, 2D, 3C for unit 3 fire). ~ Sheet 0 indicates this
criteria could only be defeated where h and C RHRSW pumps have interactions.

Therefore, by rerouting cables for the RHRSW Pump C2 (ES113-I and ES117-I)
to meet Appendix R separation requirements in the RB fire area, the cri-
teria will be met.
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Drywell Control Air System wi11 be modified to provide a means of
a longterm air supply to the S/R valves. This modification is in the
design study stage due to previous safety concerns.
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3.0 SAFE SHUTDOWN ANALYSIS RESULTS'FOR THE SHUTDOWN BOARD ROOM, BATTERY

BOARD ROOM, AND CONTROL BUILDING FIRE AREAS

Each Shutdown Board Room (SBR), Battery Board Room (BBR), and the
Control Building are considered as separate fire areas in the
Functional Criteria (FC). Each of the areas has been analyzed to
ensure a minimum amount of equipment will remain available for the
fire areas defined in the FC. The results axe indicated in the
attached tables with corrective actions identified where deficiencies
were found. The following criteria was used in the analysis for the
respective areas.

3.1 SBRs and BBRs

Each piece of equipment was reviewed to determine the affects a

fixe would have on the function of the equipment for that
specific fire area. The following abbreviations were used to.
indicate the effects on the equipment:

EFD — Equipment Function Defeated — The required function
of the equipment for that specific fire area cannot be
accomplished.

NPS — Normal Power Supply Lost — One of the normal power
supplies (e.g. logic power, control power, equipment power)
required for the equipment to perform its function for that
specific fire area is affected. However, a manual transfer
to an alternate power supply is available.

Once all effects were identified, each piece of equipment was
then reviewed to see if the FC was met with the following
additional considerations for the RHR system:

The RHR system requirements are satisfied. provided the flow path
integrity for each RHR system in use (see table) is assured.

SBRs RHR Pump Operation

SBR Unit I Unit Unit 3

Al
A2
B
C1
C2
D

El
E2
F
3EA
3EB
3EC
3ED

B>D
B,D
A
D

A,C
B

A,C
A,C
A>C
A>C
A>C
A,C
A>C

C

C

B

A,C
D

A
B,D
B,D
C

B,D
B,D
B,D
B,D

B,D
B,D
B,D
A>C
A,C
C,B>D

B,D
A
C>B>D

4-3 E52165.02



3.2 CB

If adequate back-up control isolation (BCI) from the CB fire area
is provided for the equipment required, the FC is met.

3.3 The type of corrective actions required to provide BCI or meet
the functional criteria are coded as follows:

a.
b.
c ~

d ~

e.

Reroute involved cable(s).
Provide fire barrier.
Circuit modification.
Provide fire suppression.
Analyze.

The corrective actions sheets correspond to identified inter-
actions from the tables.

4-4 E52165.02



J j



~ .

II

58R>, BBR~, anA,t 8 Analljs!~.....,.„.l... ~EHDBR=BBR<B~

It
0t

—

al'or

FCV

FCO

ECY

FCY

- 1 ~

Reac

-l7

UllI1
1
2
3
l
2

i'-

5
l

2.
3
l

?

3

')

l
'I

1

I
C

3
l.
i'

'I
'I

.!
I

Coo)an I)sh e.(n .I.nhejrllg,.

IJ C 7W

>L>z

lt(w fFQ

LE.t)

I*«««II«O)g. «III

~
„.d,'«II«I

~ ~ II
~ ««l«li«« ~

F t»D

E $'tp

... t:t10

w «a z

0Q1

1.!V.».

t7 1-:5

ply «7, p'Bz
gii/i.i

~J«l I,~ ~ I I R'4 «Al«7M

2

L74 Il

\ ~ g

' ' ~

Gt.I
4

II,
~ Cot

'(r:.

(Ie1

t.tt(1

!>tA,

I!/(l
»(n
»/Lt

.t':.
ÃC'r

~ ~

~ I
IL~
11 «

I ~ «

'A i

)'(..
~ ~

Ia" .
~ I
II."~
~ I
I I.C

I I "«

I
I'l.;

II,
I ('»

I ~

~ l«

I
S
'tI
.'k;
:Cm.
'k .

..'!e .

.'Cc,s.

.'ls~
.'.b.x

3 ~

lQ,
'L .
.'km.

'l',»,

'tc*.
'(»;.
'l.",
lfS.

(.-..
'(»»I

'I'.:1.,

.He.

tie.
14.

. the

.6u.
Ay.

.Ae..

.6,
Ae
1!»\;
t.4,

'L.
~ir~

~C«

Yc'(CS

~
C

da
Jcs

Y»s

Yre

3s'
~

I5'~.

YC I.

.3I."-.

.'I'».

.'I'r ..
QC1.

de

[<1.

.'l»»
.ta i~, ~

YYS

.VLe

Dx .

1tS..

'LV'.c

Vc>
~ (« I

'few.
I(C..

Ye~

.'C ~.
~ I

JC'e.

. 3'I'<

Yes..
~(~
Des.
'(v..»,

.'!c...

...'((.1.

I(.X I.,

h
.h.

A

G

tbL

H



0
5GRS, OGRE> encl C.H AnSlgSia......... I'III. 2. cc. l't

>or'oolsn t 5Igs) em
~ ~ I ~ ~

Xn'j e,qrI.'r g.
.IC ~ cocci,034) e<IC ~~hfdf B1, (28~

F.CV

I=.C'{

Fcv

lCV

FCV

l3-

(o

ONG
I.
P

3

3.

,p.
3
'I
d.
3
L

cZ

3

8
I
'I

3

C

3

l.- C.LI

r:rn

'Ila e ~ bc

.. r:ru

(rD

rrn

Cc F.D.

El. D

.. (II P.

r:. Cr?

I~ I I

l

.I.
I

r; Erc.

CIC.P.

EFD, .

gCp

LFf?

AIJIA~ . C» IL .» ~ ~-

Qmg,

IS"
'c..

.

'{es
, ~

rI.»

~ I
/~(
Il
.I4." .

MCM<J.
II

r ~ ".
~ I

,.I~
~ I
Il.c

.Jc."

ICS

Yc'rI

Ic'
Yr;,
'(rs
~ ~

c c"».
I I
II.'.%

Y(:

Y":I

M
Ws.
Je=.
'{cs.
'as

3~~

Ye'{n

Sea
Q d

'(
3c..
3c.~
'k.
'{r,s

'{r s

.Yes..
~(
~L

.VCs.,

'{e.

ra at

l~'R

tgn
Ao.
Pn
terr.

.tre .

..6~..
J4.
t)o

,tj
.8~
rhv
yl,
.r:)o

hjo

AQ.

Ao
rl.
A~

.r.) e

.h)d..
pro

h)o

t la..
Wd

Mac %&ca '\

~M

~ . A
I(

'{r-
oc-

~, ~

'ha

lt~,
.'{r.s.

.'.(e .

.:(c
5'.I.s

.YC c

..'k .
Yc*

..'fr.s.

P





.5QRS, BBR5) anB CD, Kllol<)4(s ... <wt<t ~ ot fg t t ~ hPH= .AB=BBR- Cb-n

- Vf.alcr Tnvcnl or<1 Canlrol
<tttvnt Qgf<? at ~ <

~ t« ~ ~ < ~ / (tn tll<
1)f)g <1,>«((>>

;~)r/r";- .. tnt l ~ d'le +tata<i ~t Tk ~ < < \E t< %all

J
~t
0
t
<t

>( PCY

Pcl

PcV

P I .Y

PCY

-.a

Z3,

lf>0

QO

1
n

3

1

2

.1..
2
3

2

'1

(>

3
1

3

1

t

I

J

2

I.
i'

E.uT V!61

I I I ~

....LI.I)

Ef b.

gFD

EI:I>

fs i- I>

EFD

.E,I:r

E.F.D.

I. I:.I?

Lo L'

11&r

I II"~

Ilf;:~

liP>
I Iln

>I( ~ ."

III
I!l.':.'(

Ili",
>II~ .,

. I'l'
II I ;1

0(.t
js(ha
ll(
Iln.

I lr
I 1((.

. (55
I'In

I.lo.

I I<,

I .(t1

tin
Ilo

I 1..

I)
I,'(. ~

tlv.
1.1"

'l.;.
'(<'.
~ I
(<

'I -.

'(.:..
'(s 5

I 't 't .

~ tt
(

I l (

llr<

11»..

,I la ..

Ilo
I k

. llo
Ao..

.I.l((

I l.
As.
I;ln

I'lo..

.k3o

flo
f'Ln.

Ilo.
ll„
I lu

I!u,

I l.
>in

Ij..
I)o
I!n
Wn

Il».
I.ln.
!1..

tl<,

f l..
I I(

Q

Yc;.
3e.

.'Csi

'("

'(~r.

Qt

..'(cs

'(c
..'(cs

~ t,(cs.

'(s ..
(C, ~.

,'( 5

'hs
'b;.

'k..
.'(cs

:!r.f

'k~.

..'.(c.s,
~ ~

.Ys
'(s..

«5

Y«g

Qu
flu
3)a

„fl(

14's

> 1(>.

~A

f.'lr

Ll

} )(>

. I 3(>

I,l,t

.A»,

..'t

. 'k.
~J,ls

~((:1
'(os

'(~s.

..'(c:

..I?l
~ ~

>.0"

.'.(v.

h
h
k

.h.
h

h..

h

.. h ..

h
h.
fl

....h..

h.
h

..h.
h

il.
h

.h
„h.

h
A.

h
..h

A...

...C

G

c4..
EE6

XEII

EE.|'.

Pc.

.C..
C..

, C...

. C..
C

. C

C EJC.
C, U.p

Eh.~ ma.
C XZa.

.E.t
...EEe,

CW.
,EEP.

EO!.
'CE gb

f.:re

F EL.

LCD.

ECO

. E6.
EEJ(.

E.E.(.

('qadi

.EE6

... EF6
.ECG

ECO

Lf.0
LCd

LEI>.

LLb'l4:1

'.LL

Dl
.QL ',

.111

.+1

.I.U,
J.1i

.I~
<li
H1

I'11.

I

.GL'01.

.Qi
f11.

.t1L

f.'U

I ~QJ((
0 I I('.

U 'l3

U.

11.1





pH na

1- 3q

UnlI3
1.
2

L'r 0

.5BR~, GORs, a(1(l CD.... Anat()si>...... " .. d......"..(<

.RPV. Water . Inventor g Control.
~ tstt(st+I() sss(.P11g XTs l>5<
Isnss ~ SS(SS' sn Sgt(lf g

~ r» t ~ s ~ $ 't s's ', s ~ ~ s ~ s '/, Jbs r a s"

A(

1L(sr,

r. ~

DC.I
A.II
'lc=.

~Yl';.

sst a

I:1(

I 1(s

I"I<(.

as ~ ~

3((
8

J-

'Ls.

ALG=GBR= BBR=.C8M

's ss ass s

I

Qgc

X.E6.

xi%
$

.(j'.C.Y

FCY

rc,

rCY

P(((s P .A

..Pu p,C ..

-T4 7

t4 - 12.

-.1h - 13

('1 -52

11 .53

-.ll ( 0

t
2

3
1

2
3
i
2

3

l
(

I
2

I

I'l

1

2
.)

t.
II

.S

CFC!

I, (.(D

CFD

.E.EU

Ll D

... LI 9

LE!i

,F;LD.

E I'9

~ s

((r'.
11}s

1.!lh..
'((s
'f(st

I!ht
1»s.

Y=
I cjlh

'

I,
1('(!"~

Illa',
'(

t'r .

»/W'l..

I

ll';
I(!II
'((-
~ I(a»

!In
'I'1 ..

II/ll
lot
~ ~

!Ilk
~ ~

!" 'ss.

~ ~

1("

!lib

s ~
J5 A

Qr
't ~ .

.'Ica
'l(( .

'.(rs,
'<»..

'(»(
~ I(r'r
:((-..
'(I." .

,'rc'..

'I'.",.

'(e;.
11'.,'I.

..Il ..
11L!

I1<!.

~ I
,11.%

I~

~ I

'h.
QII-

Qt

Y»s.

Yc(

.'(«
Yr. )

..Ics
~ Il s

'bs.
Yrs

.'1(rs

.'(».

. Yes.

.Vrc
g'c s

...(cs,
'(r )
~ L»l
'1(IS

.'.(r.~

!(s i.

'((s.
lM

.JQ
'(("

I]Q

Yn
Y~
IIta
'fe „

n)il
)("p
Y(ss

.nI/A

Ih

!ass

..(!Ii)
..Yc

.:(ys..

.uln.

..Ill(i.

gc ~
.r!Ih,.
Yr 5
~ ~'ll'c

uh
I(.S.

..C
r..

I Q'e

.III(la

1.1. ((

—
t

l
I

J~
L17 .

(
.)~t(::

))'. I





"0
iti

5QRs, BORD, a 3 I'6 bnsigs i s 1al ~ ~ Q Ol I '4 M=BBB.B BR=LB=Q
I

.Wafer Invent
nrem

Control .

{su ~ < ~ P>/'
.u 714). Vp (&

~ iu'I . ~ UWI4 I 'ILl8 A JIL'VW MVl~ 'PP

Fc

Fcf IOO

.Pu

Pi ~ 1 1 )i

-97

UtllfAL
I
2,

3

1

'3

2

..1
2

3

3

2

3
I

) Li

I }D

L I't

.,. I rb

I.t:D

.):LI?

LI- D t,l )I

V t'II ).tJl

11)).„

V I'.D

C.I'0

I I II~,

! Ill)
I lib

Iilh
II/I)

I~ '.

tt/II
tlu
fl,.
1!IA

. Yc.

)VA

Ie.
tlk
'(5.,
II

~I a."

'lc.
'I(».
iili~
I IIA

)Ifh
)l/il
'<ei

I)/if
IIIA
'(e ~

II/,y

ll/I~

II .

I)lh
1I Ih

I!/IL,
t?Iil
gc t

Ye~.

Qe".

Jt.<

'I.
Jl

'Cr..

'A.~

.'dr"

'go~
1'c .
.)!IA.
'tc.

i(pc

'tt".=

.I.)!h

J(-

Kc>..
'tr.
'tl»

Jirp
Ie~

'hi
Pa".

.'(c~.

'k;
I!/A.

'l'e
.

,I .
1%'.~,

)t/A.
'k5.
I:!~
'<c;

Yc.'5,

Yc.':

err
~ ~

I<4.
',ks,
~ I

~,Il!a.

'Ic.!

.)I/A,

)II(
-le'
H/ii.
U/h

~ I .Ye;.
glA.'~

..Ia'x

'(r .

1r5
I"

~ I

'(i c

~ I

.'Ie .

.))Ib

.:Il'c"-.

~t/if
.'fci .

Qys

'<cS .

Jt
tl/g

!!/A

..)fly.
'.(es.

..))h.
«Ii)
iver s





|1<,,
~ ; ~

.5QA5, BUffs, and (:Q. As)+lysis

Ihv c A f a) f)Il . Cr tee>Ye e>!..BPY, .via

~ a . ~ "~ ~ h ~ ear.

l
Z

?

'l

2

'l

a

3

ce.

1

't
a

7.

).

'<!

1

c>

)

z,

h

Z5FCY:)4-

FQ 'l0-

FClC, l4- 35..

Ec.:1 0.

s 1 )s

rcY

FC -(h

C:CY=.IA (2

(.3

Jc, -wh

FC' lt) 1
~

e:vt t

,eaetete ~ lOA eat<,P~fp g.f< 'l'Ptlfll~
r v <4'e'er QAf&7/at

IV II

''Z

~ z ~

.fn
3CQ

Gf'D ....

mrs))

l: Fl?

LID „.„..

L.c r?

l )e>

L I;f> ~) - ~ - ~ ~

,< tr 'eatetat

$44-

llf'c
A)'-

ill"

t>a

OCT.

A~1

e(re

l)lh
yJlh

l)l)l.

slip

.'C ~ .

l}lc!

!)Jb

}}kl

))I}I.
'(c

}}lg
I}lh
~

C(

I'1JA

)llh
e
la.'

!!It
»Ip
)1-

})Iz

))IA

Vcc
))h

lllil
~ I
lc:i

1II)!

1'lA

Ill>i
l)lel

))/A
I ~

:1:}n

) l/il

la
~)g
t I

s C'tca

'Cog,

'ks;.
'(Qa,

c'.'l "
'(.~

.'ic:..

'(cc

..les,
.,)c'c

.:ks..
'k.
.'(".
ll.
11„

1!a.
'C s-
t ~,„.e!'s

Ce's

. c!".).

.'.(c:."c

'(c.c
'(l'>

.,'k.-..
~ a

~,le's
'("

ce'k

~ t
I~:

c/<

M
dc;

'Ccs

~a< r

gi'

t'

e "g

.'.(.:s..
~ ~

'(vs.

.'.k .

'(s s,

..'('>,
'(c .

~ i te.s "s

3s.s.
l1>.

aP. ~

'(c.".

.'k.
'(e..
(e.i.

Jc.".

~ e
~ ~sea

~ ~

ul!..a/ll

i)cLa:.a»>c ..»snw»~

Yc

.0!)1.
),1„

}}/}l.

)If'~(e

s)lc
1)/A

Yt..s,

a!/)! .

'(c c

.>)Ih.

.VIA

.C)l!..

..}.}/Il

:Cc.

a}II)..
1!Ih
) lu

.}!fn.

.WIC! .

6h.
..1! Ih

1!!C!

)}IA
ll fil

)CI>1

~l(1
.'Cs.

.')'cs .

Cl

C .U~
113

1.32

)

EKA
'Er Ce

S):Pc

cc.r.. uz:

j(.
}I'.-

, s/
e





s Pi
*

F 29
I

SOBS, BE3te...,~ C U AAi$11)tll S ..., „.. sas ~ ~ 7 « .I:f.
s ~ ~ ~

*
~s
st
9

is
s

a

Eau PM

fCY

llll11

I
2

- |296

H)lB A~

ROID

Rco

RAl Roo

C Ilc

CII,lc

1

l
2

1

2

l
'I

l
2

I

BPY....'d~Yc.r. T.nvcntt arq

' Uaa ~5'~

Eb

L F:.D

Lt 1) i'iP.;.

Ef'tt . I fiP

tlP.S

C.. kr.l ....
. srrsasatQfQ asst.tt/ftssjj..<7> It)()g

~ ..Us .a asia -.".. PJ+. l . /k~/( ssaaaasa ~ ia ls

DaU

's *

st Uars

&Ss

r. ~ ~

0 cI
hygr
ll,.

tlat

.i4n.
~ e

t ~

'(«

.!)I[1

tl"I

.)t/[1
Ii([I

. I ttjt.
t'l,s

1 ~

.t C»

.'Ce.

'(2.".

~ ~

IC1

'ft .

YI-.

'I;;
I ~

IL'

~IO'
~

tt.,s
19
IC U

'(s"

Urar

ZaLI

~ I
..tc

'fa
tin..

t llg

t ~ 5

,'k .

s(~r

)s R

'(;
.12~
YI..
~ 1''I a,
'fr%

t¹
'(I

'o..

'ft;r.
ilt...
1 ~

I

MB

VC.'U

Nln

.3s.-.

»h

~ra

DI~I

~c

.:I
'fr-..

..'Ic .

'.Ic;.

.Y~-

;.fc;=

Vis

'k-

..'4s

.'/«),

.Ycs

Ys~.
tjth

..L!Ltl.

0/d.
.t)ltl
~).

.Jct
Qrt,
'2e

..'Cr.".

.)c.
'tc.- .

'fe'=''.(r.'.

:lc„%

'f;t.

Crsrc Spro

Circ ~pi~

Fev .I5

PI Isat

1

3
1

C

I

. t!/21

tt/A
i)Irt
t'/w
tl/It
t ilrl
[litt
t i/21

it(1

f! r
'(g s

'(I: .
~ ~

I~

'(1 .

~ ~
Isa ~

.tl/n
t!/A.
ilIrl.
2) 121

t 1/h

tllj
).litt.
!)I(2.

lib
.N/[1

it/w,
.l)I[1

tl/n
t I/21

t)/n
))/a
l)lj)



0



5DRs, OORs, arh ( O /esrsrs le)5s&......., . sere ~ 8 ., se ..($ ~PE=GOB = BBR~

~I

EQ 5 '!l

F.C, .15 ll

1

2

FCV ..IG 43

FC.

FC.s/ 1S 22

!'s

CS Pv~

Cg

F.C>:15 3')

3
.)

3
1

s
s

'e

l

3

'e

3
')

's

-)
'e

L'l D

I:C (5

r'cY 7„" .)! Ie

'

. ~/0>~r Vnvcn) or!
~e

Conk rot
---.04L-".mf~ v,rq)sz,.

swee ~ e ~ W+ esse 0 JS JA'~
e ss'e4tll se lALee A ~4 eeee'ee M

Ler l)

seeee ' e esse L'e w'e
QalL 9

1

~ lee'e ek s~
~ Or 5

Aha.
))/r)

i\/h
))/h

. r!(6
r)/es

)l!i).
..AI!t..

r)ln

r)/r)

I)ILY

r)lh.
I )/h
is!)i..
r)/A
))lh.
)

i/A')/n

i)/r e

r)/r.
llfn
il/h
il/n„
i) lh
r)1/)

r ./el

is/h
i s/il

r)/r)
r llh
ills)
) 'l/il-

rl/1
i) cps

( l/il
i)/il
) /l

.'.k .
'!e.

'.rrs.

'rIs-

pe~
. 'k.
'ks.

..'k~.

Yc5.
„'(r~
'(cs.

Ycw.

;k~.
'Ics
'fc.s.

„'ka
'k~.
:(o..
'(cs..
.'Iia

(t:e .

'(rs
'ks.
'lis
'ra
eei<i
iis

~ I
ss s
'(s

ks.
Yr.s

~)lh.
.Qlh
.))Ia
.))/w
.8a
~l/rL

.ok)
re
r/().

rs In

a/a.
sl/A

ln/n

r)/h.
)) lq
r)!h
! 'Ih..
,r~/h

r)/a.
r) Ia..

r.)/il.
a)/b.
r)/r).
r!/h
rllh
i)/h
r) /b..

r) Ih
l )/h
r)/h
»lh
i'/ii
:r) la.
I!/A
l r/l..

ala.
O/h.
.Lllh
.r)/sE.

r)/h.

L)h.
X>/h.

~1/Q

.))!z

.Q/h

Alt
Bln
el<

.r)l~
)i/rj
.r:)/r).

r)/rl
t»i)

.r)!O

.)!/a.

.l!/6

.n) /h.

.l!/h
tll()
,(!In
r) /i)
.r!/il
l!/h
p) Is)

n) Ih
r)/il.
f) /s)

r)/q
) i/n

L. =-

ORG g~
s

e

I
s

)l
l(.''





0
~l ri<i r

~ <

~ /

50./AS.. B6125i Bl'i<1 CO,PEA<S)<lslSr.... „<rr<~ ~, 0, <r< I+

~r
0i
r

S(~) c,r Invcn lory

'!AJVt ~

C5- 50

.micr S1O3

OllU
j.

'3

1

z

'QU

EH HJ

FCY 75. 5>

~ ~ ~ r ~

.Conlro) ..

1 r ~ 4 ter rr,

r

rt <a QA cj < Il f)fc<S WT, p<Z-
~ i«<~ /8/ ~ «< r/ /4) ) <t .. <r r'hi& r <I

OC;I

1>h

lilt
..11)A

1! ln

„>1Ih

1il.>

11lfl

shlh

C 1ls!

error

Vs~.

'lm

'l '~.
i ~

MI.'.<

BQ
~t>b

31Ih

.s>lcm'.

.v! lb.

.»/a,
clQ.
U>.d
~lh
(<i

+115

.C>4

ala.
tL l6.
.(lib
J1fil
.Cll6
r~l(l.
ribs,

ii ~ I

RHB

Boll
F.C,V

r.c
FCY
FCV
All!
H110

FGY

FCY

FLY
EC1t'H

'vt Cs

-..r< C

:. (a'7

-.G1
s~l
H

67-
C« l
Gv

iirlP

'LAWp

15

!C
-2i
25

Cr << lp
V<<ip

l0
P.c

P <a

63
Ds

g
0
1

0

c's

l
'I

3
Ef )?

'.Cs ~

Y<.

fs

C«.s.

Yes

lr'<
'f, <

'C,„

C,i
~ <

1!s

'fek
.Ya
'h.

Vei

'Cc .
Ys..
'les,

'Ccs

'( s

.Yc.

Y,cs.

'Ces.

'fcs.
~cg

Vss.

ass..

'lc L

'&s.

Us
'(cs.

DCS
'Ees.

!Srr

.„'ks.
Yc.s

.)5:

~ ~ /



J



'e
.GORING. GO)<Ss aalh CG . hg~l~srs.....„... rvrrr „ /0....» . ~pa=sea=.aaaaawaa- I

.Decal) Aca,) Rema vol

vra.ir rr 'J ~ 8 ~

«s vr»rs DkJ rrr ~

rirarrr Qg arrr

%log %7,.(SSJ-......
„WJI7/l ~r ~ J 4 Jk l»4 r r.real vrrsva rJIJ%\ revel,

0
a

EAQ RH
RBR vl..
R)lR H .

casa f
ar ra fa

Ull!:!
0
O

t;f.u f fb
f. f'..ls. i F P.

c: >ED
i

OCT.

lQ ~
I':.v

'ff's .'(xs

BAR
Rf'i
.F't',V

23- 3%.

a mg
39

=.?~- ho

ar ral jr
Ilrrlp

C.2.

Cl

p.2
Ol

1

8
0
()
0
).

2

0

f=. l:n
I; f:fl
Li D

a'.V-. E.gg

E.f=O

p:Fn

Lrn
f; f.f>

E.fn

la E- 1

5 F.A

.'EE.D

!.!/jl
'(c s
'(r s
'fr r.

,r
ac-

.Jci
'(rec

'.Cs.

ai J

'Lcr

..1 cs„

:.Cc 5.
:r.
t~.
C(g

...'k

.;k.
.'Cs.

Yc>.

Q~c'(i~

~r(Cr

'i'„

ejlj!

Yss,
Ycf
Yc=

'Cs.

'Lee..

FC!'23

23 S7
lifn

llps llPr5

EFP

EED

..we~ ....

Yr
e'jlh

tf lg)

Ccs

'Cc„

'Cer..

.'Cc."

Yer

.fcr.
.'.ks
. Pcs

Xj:s

...VCCl

Nlg

'(cs
Yra

R)!R >t o~p 02.
Rf)R S 1-lf tf>
FCV .(7 le,

FCV- 2,> -. 57

0
O

0
).

2
3

a! f'ri yljt5

) F.l !)Ps

'(r:-..

rlc ~

Ir;S

I4/rl

~l()

'Cci.
'Cr o

l QC
alffs

'Ccq,
\

Js-.
'/c s

. '(cs.
'(cc.

..Jsc
Yca

'1 cs

Ycs

gl/A

)4

1





0 P,

s litt

SQPs a) s BUR5> a>os CQ A siols)s as,......... sass ~...((.... is..l5 AEB - 568=66HXIL

down brea F nsr srorsoicn ra') C cirro)

~s

~t

)I

COL
)'1C.

NL
Q3..
F'C

C.s~
FCo
FC
FC
F'C

F.C

Dial
'LJnl

C):.11

b) s)
I.jC

)1C,

Ql.
fCo
Cosr

F.C

FCo
FC.

Ch,ll
)hsl
CX.lie

T.E'.L

. h)l
AQ

rn ~

-„3) .

I
.3) .

- 3)
: 5)-
- 3)
:DI
h ll

C.l

h )l,
r C)t

h)l
A))

w. 5
3)-
I 'rrs

- 3) ~

. Sl
- 8)
4 )))

CA',o

r.

fla
A
h

t)~. f
IfG
is. I

15)
Bl

) 0')
150

~ IDO
Csr

)kr
Cari

f~
)52
02
I f).s

0 Cr
O.r
Ct>s

llcf

ss lh

>i h

V~/)
h,

'i~r 3

h

s 3h

! >at l
(5

~p h0

SV

0))lT
),Z
3.
.Q..
0
0
0,

1,2.

I,L

I,'L
),L

3

I,'L

0
0
0
0

lsd

l,r',rl

AL
111"..

I))?5
)Ii';.

I))'a
>l)",

I!,rs
I!!'c
III's
I!I",-s

t!f"
t)I'.-.
ill~ ~

t)r;
I)Ps
t)l'

~ a

saatatta'gA'4, sas ~,.(/(sao, Z Ic fPP~
ra>sat ~ Qs ~ atr P/p. T g

I~saaap a as&LE

as+

Il!.'> .

N.'5

r)ps.,

I:>PS

t!f.'s

>J P.s.

. NP+

~R'ra T

IlQ.
))P5.

~ ~ ~ \

~ V

.QSZ

is/8

I>/rl

r!/!!,
t)(A

(I/r>

I!/I!.
rtlh.
))/h.

a!k
tl/n.
.I:)lh
>.1/h

II/I).
tl/g!
sl/n.
II/r)
I)/I)
I>/I)

Il/>1

II/n
il/A
I I/h
r,l/tl
N/!)
g,)/tX

rt/n

'.(cs.

'(c.s

.Yes

QC.S

Ys

'(cs

'(c)
'(es

'(r.

ised.
'(r s

'.(es.

Ycs

Ycs.

(rs.

Yc's.

'.().s

'( s

Yc 's.

pcs.
Mrs.
t(rs
a/c k

'(cc

Yr,

Qrg

'(r o

, Yf.f

des
'(c~

.8
Qa
Jm
go~
3cs
Za
.'(cs.

..Yes.

Vcs.
'(cs

s/~
ass
Sec.
*(es
'kc.
'.(rs

.3'cc

>)Ih

s)Q

a lh.
»/>)

alh
~)ln
~L>)

.a/h.
~)/h.
n)(h

.)Ifh
N(l)

H(h

rt!I!...
rlltL

. dlb
v/a...
>)lh..

it/I)...
g/n
„it/h.

~ ' a

X8N
sh).



t/
0t
~I

4

))u7 h.~ l.)n

Qu

sul
)1

,3),) h

c,).) h

l,l 1

5111

A,Q

CX)1..

L'.)ll

Bl. R

Gl. P

Fg <)

fC,<)

Fc.'0

r-co
F<0
CC<)

Fc,o
C.c.n

F).0
l.Co
Ec0
f<O
Cco

FC<)

Ao
Mo
I CO

Fc()

LPV
.oa.
.8).
. Ok.

81.

, B).

..M.
aA

...3A
lh,n

ll,I)
. I<))

. )o<l

3)"
3),.
3)-
3)-
31 .

31-
Ql

-31
-Ql
.3)
.al
r>1
.31
-3)
3)

-g)
-3)

Unt)

. ))«.)

))«II

, )Ir,)

~ ))«:)

. ))<)

.I )hl
r JA.2

t<)() Z

NX
f.~c,

E'~t

EV<

E~c

E~e

E«tt

1..

C'<t. 1

.'..
1't

CL:

t ch,l

1<)f) .

)oD
)<)C

) Iz h

))) I)

) IZ<.'

'I Ir

IIG5
IIG

I)88
I ) OI)

))OC

)zlzz
ITIC

I Z.3

Ical
I'Z:)

nv'<ensue,~hah ~G..n ia))

~ ~ I lt ~,

tttttttlt fk)(Qh tll.. half tL) S1>.f9@.
ttrttlt Mb till K/P ///5I ~ IVV I4tta«II I Vat/ '/ ht44\L ~ 'AJ V

*

J III, 'tltt
34u

4

'Crs
'(I,
I I
)ss

Il ~)rs
~ ~

) I'

'ft
„.

)rs
'fc.

'I) ~

'fy/
Y)

'ft'5

'<cs
~ I<,

~)l
1)L<)

r) l<).

lr~/

I)/(1

.ala.
rk/<L
I) /a

al /()

.a) lh

.r)l
x)lD.

.<!/<).

a/h.
<)/<)

r) ln.
.r)/()
n)ln.
r)/n
AJt),
u/().
N/<)

( lrt.

p) IA
v/<.
.«)/<)

I II().
r) In
)) I<)„

~ «VIIV

3M
'~Q

))I().
).)lt),

.»/(.

I)l()
<)Ln

.<) h.
))L<,

)) Ih

)) /<).

g f<)

))/n
<) b.
)) l<1

r llew.

<I)/<1

<)I<).

):) J<).

<)/<).

<) I().,

<)I(I .

r)/<).
)) la
r) l()

<! /A.
<) t<)

u/I)

3s~.
'(eg

'f s..
')'~

'tea

t.s

.Yw..
'jr~

Ys).
gc)

...'I ei.
'k».
'(cg

'Ici
Ye~..

.Ys .

,.Yes.

.¹<S.
'
.Ycs.
..')'rs





LT.1 5 ~ 3

LT...

EL..3:

VT- 3-2

PZ. 3-

LH 3-s

Lx-. 0-

3 i

!-l 1 .3

Man's d'or'snstj

1

~ >

8.
0

.)

I

l.
z.
3

1
't.

;5

l
'I.

1

2

2

3
I

.)
I

~s

cs 0

,n

sst"i

t)tst

s.l t'.

I~ c % la

~ I ~

s

s>cc ~ I~
~ 111.I

> sass
~ 1 %tie 4

eoeeesee Qkd.ta.a .P/isa, W (VOL,

/g pP
s: ns

3Eh

hl )\c

~JtlF~
1

c ll'

~CO Pc

Ml 1 ICKY~

L)p.

.L)L .

t)/n
r)/h.
r!/tl
t>!n

,.)fn

st/sl

()its

)l/s!
x/g

t)s s

)l/h.
t)IF).
s l/sl

tl.IFs,

t) ltss

t)/a
t!/F)

t 1/il

tsftl.
h)lts

F >Isl

))ln
t)la
t) ftl
t) IA
»it)
)if ".

thl(I

t) it)
)ilsl
g)lsl

t.)/n
t.) /il
t )/il
t) I(l
s'slrt

't"{-

,.Ve>,
s.lo

'l'.'~
'F ~

'Ir~
.L4
p)

ab
'Is.s.

..'Ft:~.

.Ycc..

'Irs.
'ka
slcc

'Fs.w

v,.
.'k.
'Fcs

's'c p

'It.c.

ts;s,.

js ts

Yct..

Jrs.
'Iu
'Irs..

Ycs

'Fs.s .

'lr..
IS.c

'Iea

PJ 2 AtJOJl

KL~

Jgh
t.)4'Is"

Ys:S.

tb
Jh

Qss
~I~c

~Ys
aha

Qu

. Ys.'s

gc;
..'k~<.

Ys...

.Ycs„

Yrs.

. Yer.

Qst.

.tl) ss.

t.le,
~ s

- L.
'Ies.

Yes..

.lc ~<.

P'gs c

s s
.ss.a
'4
s/s.'6

itin..
(!I(.
)lfll.

3%!A

alt).
tl/tss ..
h) I(5

t>16. ~
.t)lt .

h) ICL.

.t) fh

..hsft..

t) fh

.t) lh.
)~fn..
tlfh.
ulh.
r4lb. „

h)ftl
t)IA, .

taft,
)tfa
t) IA.

.h) fn
v/sl
.hslsl .

HI(s) .

t tlsl
i)fsy

s.) lsl ..
(:Itt.

EC6.

~ttf,

Of Fc

JsÃ8.

t)rL

sl; sl

Litt).
P)! ('s





'a

~
a

E9t r)

EGI) ..8

x5- 3=

TE.. C 1-

r8:44-

Xs.

TW)r 1

xs ca

55E

54

55

55

55

25

55'

i
n

9

1

1.

2

2

2

3

3

)

a

2.

.1

2

5

l.
a)

a)ax)1 ore na)

~a'a ELM»aaLa

ce»aeaae raa)atr eaaa gG
p

..5? c?OCR
r» I g

ceca»ac Pj/ aaa ~ >/J Pfj"g~ a a»,aaa a aaa»al ~ »e v ~ aaaa aa\aHae Zaaa

OOA

uL+ .OC"

a

?)(5

6 Ac)A!a)SIS....... aaaaa ..l3 ea ..I+

~ »aa aa I ~ ~ aeaaa ra»La»ac

hl!a<

Qxll.M
AKR

ae

Be,t

Eh'!)I!

r!ln
r)ln
1',
Y."..
') ~ a,

. 1!16

.0)))..

r)fh
z'Ir).
..I!In
r)la!

Yt=.
Li
'lr,.

I)lr)

r)IA
r)lg
I)la!

l)la)

)>lA

rilr)
r)h..

. ))Ir!
t) Ip

I) lA

I) IA

) 1 fa)

r)lA
I!"
I >aa

))»

r.aaaa

La
SQH
)i'.

k::.
yC5.

)'c g

..Y<x.
«araa

Pa ~

.Ua

.Yc».

..Yr <

..'Icx.
'Jc a

'fc)
.'?c»

'ger

.'(c~
aa
)ex

Ye .

) ca~,

Aa.

Uaa„

..'kc
,.'kp

)'a E

Yex

Yc.;
Voa~

))IA

g) I '.

r) I))

I)lA
I!f)1

c'a) ac'a

8

3c;

Yc»

YS5

Yc~

k
Jco.

Js.i.
'lc s

Yr,x

. '?r:>

'le5

. Yci

.Yc~

. 'k5.
I)5)

))o

~f5

..Yr:i

'(c5.

)')a
I!IA

.?!Ir)

r)f!
.I.!Ir!

u lb.
)) Ir)

D,

I)I)I)

~fA
.r)ln
ga

(fc

>re<

«JA
z)IA,
)) fh

.el?).
)I )

'k"
Y)g

r)fp .

.».IA

.r.)lr!.
.r) lh.

).J)r)

r}fh
.i!In,

.))ln, .

.Ii(r!.

.I) If!

.I,)IA

I)f?1

.Ill&
r)IA .

.,Ae
I)~

?)rt

F

F

F E.

E,... ?..

0 G

.))K
3.);k
.uKQ.

I ta.'..

li>l.'.

l lar '

).ar')a?'.L'('PH&sH.-.PBR-c5-~

I



5QRS > OQlisl l)) l 6 0, Analcgsi s .....

.Ever 5

~ « ~

Pa- 5-1

.(«4

~ ~i"it>n) TO) ) IX'~

LLIl

~ J ~ '« I' I

N.

2

t«rt«

~ -.PP(
>ac

t«I~ ~ I \III~
'

„. Qgd.....P(~~ u,<88(,.
~ Z~W «III y ~ ~ /g S

I ~
'

6Al
II ~

5
~ I

OC.X

k4,
),)..

<hr

()q

t
tht
,I

)'I-

,I

Xa5

.i!16

. (ilh.

~>4.

.g) lg.
c!4.
]iln
Old.

'Itr«IT

ilt()
QM
,. talk

.i:le.,
y.>le

z. lh.
.via
ub

~ IJIJ ~

Ud.
C.

.t)s
p,.

g'le

p))!
'[ t

Irk«I
Crt I

~ J

pea- gp, cP CfD

I ~

l tt
~.ti it5,

'lrs.
'ks
'leg

.'lpga

'<e~

.']cg
'4~.

.'.Ic~
'Icy

'kr...
, Ha,.
.Hn.
)I.
Y~s

. Yes

~ r ~

~ I

i'i i:)I Ii)Illi)IIII!i~ t I' I ~ I II*~



f 4

APR '0 R-BBR-CB-0-Jl
In Shutdown Boa rd Room F, the possibi Iity exists tha t va ives FCV-7~>- 1 00 ,
I'CV-7~~ - 1 0 1 , a nd va lve 1:CV-23-57 a ll cou ld spuriously open . This wnuld
defeat the flow path 8 » t e grity for system II {8 & D pumps) of RllR ~ n
Unit 2 and the fiow path ineprity for system I {A' C pumps) of 101R in
Unit 3.

P

The corrective actions are to rack out the breaker. for. valve I'CV-23-57
and to require that the RllR system II of Unit 2 remafn in standby con-
dition to provide adequate flow path integrity for. Unit 3 RIIR system I.

h schem;itic of the valve's power and control circuit is atLached.

APPENDIX R

CoaoEcv~vE AcTioH

PhEtenEO:

PEVI
BIED.'~E:

@ ~18'<
A P R-.SB ff- BB R- CB-0- J 1



0



:~ ii'f

I nttnnt I fi'

l

: ~ I (nr
<o fCV )3.%1 '

1
I ~

' <L ts M
I ~

N tt
~I ~ N thyRi 'I u,

~I

~ 11

PI
I
Neap

C'~
~ ~

fs

cin
~ ~\

N
g, I< ~ iii ~

I
trhe r 14 ht V

1
~ ~ '1 ~ I ~

1

~ I fti ,1.'1

I C„g < f.-"'.

\ \sr ~

1 I
I I «peat I

e

IPI <

~ 1

~1 f
3

~tP
Vf tare

I

f

~ C

f'f'
Fl ~
I

tl~

fis ~ t Cf ~

f lff
~ l

th ~

f I
gi A ~NN treraaa
I

'lr
(ff le

L'IN'ap

tliw!l1
~ ~ N

~I

Sl,

'1I sn

pr~e ttn at

CA

ee.

N Nr
CZlf

fjef

'l'-..'

Cl

r a)

~«N
« Il.

ltg fi
Vt

C. I
~ ~

~ ~ 1 ~

~I
~ I ' 1

~ tt

If ' f

.'aJ
INP

1

~ PV

1 \ ~

iNkii--~ —~ s Ipr ~ ~

iJ

N I N
N ~ e h ~

1 te I

~»

~J,, J

nn1 h ~ CKC 1 «rp arr ~e
II~ I'ari.l I . p It1 ca

<A 11 1 'lff<<llltn<

e

PQ +sf ~ <C

, ~

Is ~ 1'.<Its' Us<I( I) fnt(<A»
I t ~ I ( ~ r I<tati ~ y.alUI, «
(. ~ Ns.s ta I

~1 ~
~ ~ tt

'illc ~1(tfhhf<sf YJ ral".'IeeeVisVR:.1't::
I !: I;i Pi!.tvl gl lit+AJ:I l.

~ ~ N Irhr ~ I
~ ~
~ 4 ~ ~

~ 4 ehhe ~

~ I IV eaa ~
~hr ~ Ph ~ <N

~ ~ It ~ I e e
~ ~ 1 ~ 1t ~ e

~ « ~

3 PI

gfi
4 RI

is 1

cir ~ ~r.
I ln

Wl ~i<I
em<

n'1" ctrr v
1 st'tin

I
cs

I'~e
I

Ic'L.

r
sf
1

1< III&fill
el I I I'l Ill~l 1st

Nss is,l

P

~ 4 Phhhr

I 4'1 ~ 1 ~ ~ N «v»e
H N I N I

~ as 4 \ hvr ww
«ee \ ~

~, ~ ~ ~I
~ ~ e«

~ NN Ir
~ ~ ~MI ~ ~

~'r~ '

~\ ~ ~ M ~
a ~ ~ ~

~r ~ ~ I I

IIn<1 5 I 3

Wsnstfn DIAf;RANI5

Clsny $<flfI<0<V<a A<<X I'fnVIR
CCI<IA<AIC D<AfeRAII

gnosy«$ C(nnY C<VCLCAn tf.<S<l
~ ItettflfflVA<llr AU<et<eh<1

~ P ~ W

1 ~ ~ s<l t' ~ ~ ~ lrf<l'1 if<

NI< ~ .,

1

t< Vhrf~ Syh<S Oe ~ 1fOt ~ IVV~ I ltON f<11H ~ Cl





AP R-'~ R-88 R- CB-0- J2

For n fire in Sliutdown Hoard Room Cl area, the D RIIR pump is required
to operate in Unit l. The normal power supply to the RIIR pumll D cooler
is 480-V Reactor MOV board lH which is.normally powered from 4-kV Shut-
dnwn board C. Tliis pnwer may not be available due to the fire, there-
-fore a manual transfer may be required to provide alternate power to
480-V Reactor HOV board 13.
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A P R-"-88 R — CB-:0 —J3 ~ I

For a fire ln Shutdovn Board Room h, 8 and 3L'A and all Battery
Board Rooms, the possibility exists that all required I 6 C pover
may be lost. Therefore, a aianual transfer may be required at panel
9-9 cabinet 2 to provide adequate I & C purer.

APPEtIDrX <

CORRECTIYE ACTION

REPARED,'erlem:

~l W.

IIIPR-SBR-BBR-CB-0-J5



1

APE-,;-BHR-CB'-:0- J9

'l'lils cq~iiln|N.nt. and it" associated cables are not required by the, final
l'»nctional cri(erin.

'fhercl'orc, no l'urtln r co»sideration is required ~
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-SBR-BBR-CB-0-Ml

En order to meet the Appendix.R criteria for required circuits whose spurious operation. could adversely affect
shutdown capability, and also to ensure the operability of the reactor pressure vessel isolation system, an
additional backup control panel, located in a fire area separate from backup control panel 25-32 and from the
control building fire area is required.

In addition to the new panel above,.new manual controls, as marked on attached General Electric drawing
73QF929, sheets ], 3, 4, and 5 are required to ensure that the manual safety relief valves do not operate
spuriously. These controls will be located on the new panel.

~ The Automatic Depressurization System (AOS) safety relief valves already have adequate control isolation.
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APR-SBR-BBR-CB-0-M2

In order to meet the Appendix R cr'iteria for requiyed circuits whose failure to operate could. adversely affect
shutdown capability, backup control with isolation from the Control Building Fire Area shall be provided..for
the following valves.:

FCV 74-7 Units 2 and 3
FCV 74-58 Units 2 and .3

FCV 74-30 Unit 1

FCV 74-72 Unit 1
FCV 68-3 . Unit 1
FCV 68-79 Units 2 and 3
FCV 78-61 Unit 1.

FCV 78-62 Units 2 and 3 t ~

The location for these control and -isolation devices. is at each valve's motor control center at the 480-volt
MOV boards.

The control circuit changes described above are as marked on attached d~awings 45N779-6, 9, 11, and 21;
730E920-1, 5, 8..
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APR-SBR-BBR-CB-0-N3

- ~

1. They shall be enabled by a low pressure permissive signal from either train of .RHR logic.

2. That portion of logic.in each train of logic that develops the low pressure permissive signal shall be
isolated by fuse from the remainder of the circuit.

3. The routing of the cables for the redundant power supplies to the above logic trains
accordance with Appendix R separations criter ia.

4

4. The sensor which provides the low pressure permissive signals to each train of logic

shall be in

and their connections
. to this logic shall be separated in accordance with Appendix .R criteria.

The changes described above are marked on attached drawings 45N779-22; 730E930-2, -3, -4; 730E920-6, -9 : —.-
and -11..

In order to meet the Appendix R criteria for reguii'ed circuits whose fhilure to operate could adversely affect
shutdown capability, the changes described below are required for the Low Pressure Coolant Injection (LPCI)
system injection valves to ensure that either valve can be opened manually even in case of a single fire
affecting the train of logic contro-lling it:

~ ~
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APR-SBf3BR-CB-0-M4 -0

To meet the requirements of Appendix R, cables 1H13, 2/3,
2M7, )M3, 3M7, and 1M12 will be rerouted .in.conduit such
that they will not pass through the control building fire
area.,
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4.0 ASSOCIATED CIRCUIT CORRECTIVE ACTIONS

The associated circuit analysis discussed in Attachment 3 concluded
that certain modifications"were required to ensure safe shutdown
capabilities in the event of a postulated fire. The following section
contains corrective actions sheets that identify the required
modifications. Schematic drawings are also included when applicable.

E52165.02



BFN-IT-BBR-AC-1-N2

Due to inadequately sized cable protective device, a fire-induced fault in the following
cable has the potential to impair unit safe shutdown capability. To alleviate this
situation, the cable for this circuit and its protective device will be replaced as
indicated below, and as marked on the referenced schematic.

Existing Replacement Existing
Cable Cable Cable Bkr/Fuse
Huahex, ~xe ~m Unius

Replacement
Bkr/Fuse PowerAux'eference

1RM700 414, ANG 012,AWG 40A, Breaker .20A, Breaker 120V ac Unit 1 45H777-22R5
Preferred, Bkr.
No. 1107

APPENDIX R

CORREC-TIVE ACTION

062170.04
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BFN-IT-BBR-AC-2-N2

Due to inadequately sized cable protective device,.a fire-induced fault in the following
cable has the potential to impair unit safe shutdown capability. To alleviate this
situation, the cable for this circuit will be replaced as indicated below, and as marked
on the referenced schematic.

Cable
Raker.

2RN700

Existing
Cable

Maze

014, AWG

Replacement
Cable~is~

012 AWG

Power
~~c

120V ac Unit 2
Preferred, Bkr.
Ho. 1178

Reference
Khmetia

458777-22R5

APPENDIX R

CORRECT I VE ACTION
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BFH-IT-BBR-AC-3-M2

Due to inadequately sized cable protective device, a fire-induced fault in the following
cable has the potential to impair unit safe shutdown'capability. To alleviate this
situation, the cable for this circuit will be replaced as indicated below, and as marked
on the referenced schematic.

Cable
Humhm

Existing
Cable

Replacenent
Cable Power

Bmzm
Reference
~h~yjttg

3RN700 014i ANG 012 ANG 120V ac Unit 3 458777-22R5
Preferred, Bkr.
No. 1108

APPENDIX R

CORRECT t VE ACT ION
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BFN-IT-CB-AC-0-Ml

Some power circuit cables have enough available fault current to raise conductors to the
cable auto-ignition temperature before a fault could be cleared. Cables from motor
control centers in the control building that are not protected and that can share a common
enclosure with cables that are required for shutdown capability are listed by MCC.

Control Ba Vent Board A Control Ba Vent Board 8
Cab e ID Compt ab e ID ~Com t Cab e ID ~Com t Cab e ID ~Com t
MS1

PL1125
ES1300-I
ES1350-I
PL1100
PL1175
PL1115

181
1C
2E
2F
3E
58
5C

ES1310-I
ES1288-I
ES1225-I
ES1325-I
PL1189.
ES1316-I
PL1150
ES1200-I

5F
6A
6D
6F
781
7C

7E
R1C

PL1106
ES3700-II
PL1183
PL1196
ES3850
PL 1138
ES3788-II

2D
2E

3A
38
3C
3E
5D

ES3810-II
MS2

ES3825-II
PL1163
ES3725-I'I

6A
68
6C
6E
R2D

Corrective action is to install fuses in the power circuits with 'clearing characteristics
fast enough to ensure that faulted cables do not reach auto-ignition temperature. See the
attached sketch.
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BFN- IT-CB-A'C-0-Ml-1

HCC Bus

Load

BFN-IT-CB-AC-0-Hl-1



BFN- IT-CB-AC-0-Ml-2

HCC Bus

Load
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Due to inadequately sized cable protective device, a fire-induced fault in the following
cable has the potential to impair unit safe shutdown capability. To alleviate this
situation, the protective device for the circuit of each cable will,be replaced as
indicated below, and as marked on the referenced schematic.

Cable
Humbez.

FE700

ES563-I

PL916

IV2329

lPC560-II
1PC561-II
1PC562-II
1PC479-II
1PC477-II

Existing
Bkr/Fuse
Uhhiua

20 A
Breaker

20 A
Breaker

20 A.
Breaker

20 A
Breaker

20 A
Breaker

20 A
Breaker

Replacement
Bkr/Fuse .

~@tlag
15 A
Breaker

15 A
Breaker

15 A
Breaker

15 A
Breaker

15 A
Breaker

15 A
Breaker

Power
&earn

120V AC Panel 9-9
Cabinet 2, Bkr 231

120V AC Panel 9-9
Cabinet 2, Bkr 218

120V AC Panel 9-9
Cabinet 3, Bkr 318

120V AC Panel 9-9
Cabinet 5, Bkr 510

120V AC Panel 9-9
Cabinet 5, Bkr 501

120V AC Panel 9-9
Cabinet 3, Bkr 316

Reference
Babas~
45W643-382

45N779-18R7

45N771&R5

45N769-3R7

45N614-9R18

45N614-9R18
458777-21R4

APPENDIX R
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'lhe cables listed below are not adecpately protected by the existing overcurrent
protective devices. Therefore, a fire-induced fault on any of- these cables has the
potential to impair unit safe shutdown capability. To alleviate this situation,
additional protective devices will be added as indicated be1ow and as marked on the
referenced drawings.

Cable
Humbler,

Existing
Bkr/Fuse
Matiug

Additional
Bkr/Fuse

~hUaa
Power
Baud

Reference
Bahm~

1A1185r lA1240
lA1233

20 A
Breaker

10 A
Fuse

48V DC on Panel 9-9 45N620-12R9
Breaker 131

1Vl705, lV1554
1Vl581i 1V1700
1V1708

1V1706 i 1Vl707
1V1608i 1V1709
lV1634

1LT140 g 1LT143
1LT141, 1LT40
1LT10 g 1LT20
lLT274i 1LT297
1LTSg 1LT70
1LT18i LT75

20 A
Breaker

20 A
Breaker

20 A
Breaker

15 A
Fuse

15 A
Fuse

15 A
Fuse

120V AC I&C
Bus A, Bkr 219

120V AC I&C
Bus B, Bkr 319

Panel 9-9 Cab 5
120/240V AC
Nonpreferred bus

45N614-2R10

45N614-3R11

55N2701-1R9
55N2701-2RS

APPENDIX R
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Cable
Em~
R223
R224

R149
3A2913

Existing
Bkr/Fuse
R~t'

20 A
Breaker

20 A
Breaker

Additional
Bkr/Fuse

~pic'gg
15 A
Fuse

15 A
Fuse

Power
~u~rc

120V AC Z&C Bus B
PNL 9-9, Bkr 305

120V AC DC Bus A
PNL 9-9, Bkr 205

Reference
gche~ti c

45N614-7R6

45N614-7R6

APPENDIX
R'ORRECTIVEACTION

062l70.14 BFN-I~AC-1-M2
Sheet 2 of 2



BFN-I~AC-2-Ml

Due to inadequately sized cable protective device, a fire-induced fault in the following
cable has the potential to impair unit safe shutdown capability. To alleviate-this
situation, the protective device for the circuit of each cable will be replaced as
indicated below, and as marked on the referenced schematic.

Cable
pe@~

Existing
Bkr/Fuse

Replacement
Bkr/Fuse

~@~a
Power
&urm

Reference
Sahmatia

2PC560-II
2PC561-II
2PC562-II
2PC479-II
2PC477-II

20 A
Breaker

15 A
Breaker

120V AC Panel 9-9 45N614-9R18
Cabinet 3, Bkr 316 458777-21R4

2V2329 20 A
Breaker

15 A
Breaker

120V AC Panel 9-9 45N614-9R18
Cabinet 5, Bkr 501
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BFN-IT-CB-AC-2-N2

The cables listed below are not adequately protected by the existing overcurrent
protective devices. Therefore, a fire-induced fault on any. of these cables has the
potential to impair unit safe shutdown capability. To alleviate this situation,
additional protective devices will be added as indicated below and as marked on the
referenced drawings.

Cable
Healer.

2V1705i 2V1554
2V1581 i .2V1700
2V1708

2V1706i 2V1707
2V1608i 2V1709
2V1634

2LT140 g 2LT40
2LT20g 2LT10
2LT14li 2LT274
2LT297, 2LT8
2LT70g 2LT18
2LT134

Existing
Bkr/Fuse
URtiaa

20 A
Breaker

20 A
Breaker

20 A
Breaker

Additional
Bkr/Fuse

~3atiaa
15 A.
Fuse

15 A
Fuse

15 A
Fuse

Power
Buuzm

120V AC I&C
Bus A, Bkr 219

120V AC I&C
Bus B, Bkr 319

Panel 9-9 Cab 5
120/240V AC
Nonpreferred bus

Reference =

Bah@~
45N614-2R10

45N614-3R11

55N2701-1R9
55N2701-2R8
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BFN-~-AC-3-Ml

Due to inadequately sized cable protective device< a fire-induced fault in the following
cable has the potential to impair unit safe shutdown capability. To alleviate this
situation, the protective device for the circuit of each cable will be replaced as
indicated below, and as marked on the referenced schematic.

Cable
Huaca

Existing
Bkr/Fuse

Replacement
Bkr/Fuse

~hhioa
Power
$QR~c

Reference
Bshe@~

3PC560-II
3PC561-II
3PC562-II
3PC479-II
3PC477-II

3V2329

20 A
Breaker

20 A
Breaker

15 A
Breaker

15 A
Breaker

120V AC Panel 9-9 45N614-9R18
Cabinet 3, Bkr 316 4SN777-21R4

120V AC Panel 9-9 45N614-9R18
Cabinet 5, Bkr 501
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BFN-I~AC-3<Q

The cables listed below are not adequately protected by the existing overcurrent
protective devices. Therefore, a fire-induced fault on any of 'these cables has the
potential to.impair unit safe shutdown capability. To alleviate this situation,
additional protective devices will be added as indicated below and as marked on the
referenced drawings.

Cable

3V1705g 3V1554
3V158lg 3V1700
3V1708

3V1706g 3Vl707
3V1608~ 3V1709
3V1634

3LT140 g 3LT20
3LT10g 3LT274
3LT297 g 3LT18
3LT8

Existing
Bkr/Fuse

20 A
Breaker

20 A
Breaker

20 A
Breaker

Additional
Bkr/Fuse

9

15 A
Fuse

15 A
Fuse

15 A
Fuse

Power
Bauxm

120V AC I&C
Bus A, Bkr 219

120V AC IGC
Bus B, Bkr 319

Panel 9-9 Cab 5
120/240V AC
Nonpreferred bus

Reference
BahmaUa

45N614-2R10

45N614-3Rll

55N2701-2R8
55N2701-3R4
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BFH-IT-R9-AC-0-Nl

The analysis of associated circuits has identified certain control gower circuits which
are required, in the event of a reactor building fire, to ensure trip capability of 4160
and 480-volt switchgear throughout the plant. Modification of these circuits will ensurethat we will have no associated circuits off these boards in common enclosures.

This modification involves rerouting and/or wrapping the conduits containing these cables(listed below) with a one-hour fire-rated barrier to ensure circuit integrity in the eventof a reactor building fire.
Gahlz

1Bl9 250V Battery Board 3 250V DC Turbine Building Distribution Board 1
(Alternate Supply)

3B18 250V Battery Board 3

250V Battery Board 1

250V Battery Board 2

250V DC Turbine Building Distribution Board 3
(Normal Supply)

4160V-Bus Tie Board (Normal Supply)

4160V Bus Tie Board (Alternate Sugply)
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BFN-IT-RB-AC-0-M2

Some power circuits from 480-volt motor control centers and 240-volt lighting.boards have enough available
fault current to raise conductors to the cable auto-ignitiion temperature before a fault could be cleared.
Cables that are not protected and that can share a common enclosure with cables that are required for
shutdown capability are listed in Table BFN-IT-RB-AC-O-N2.

Corrective action is to install fuses in the power circuits with clearing. characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached. sketches.
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Table BFN-IT-RB-AC-0-M2

480V Diesel Auxiliar Board A

Cable No.

PL2400
PL2455
PL2300
PL2470
PL1275
ES600-I
PL2363
PL2325
ES711-I
ES640-I
PL2710
ES 610-1
PL2367
PL2332
ES721-1
ES647-1
PL2725-
PL 2551
PL2600
PL2650

~Com t
2A
2B
2C
2D
2F
3A
3B
3C
3D
3E
3F
4A
4B
4C
4D
4E
4F
5A
5C
5E

Cable No.

PL 2490
PL2380
PL 2415
ES620-I
ES 731-I
PL4550
PL4575
PL2750

-ES6'30-I
ES741-I
PL2775
ES309-I
ES350-I
ES363-I
ES250-I

~Com t
7C
70
7F
BA
8B
8D
8F
8F
.9A
9B
9F

'10A
10F1
10F2
llA
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Table BFN-IT-RB-AC-0-M2

480V Diesel Auxiliar Board B

Cable No.

ES3130- II
PL2375
PL2350
ES3244-II
ES3147-II
PL2777
PL2407
PL 2314
PL2307
PL2357
ES3120-II
PL2371
PL2340
ES3233- II
ES3140-II
PL2752
PL2576
PL2625
PL2675

~Com t
3A
3B
3C
30
3E

3F
2A
2B
2C
20
4A
4B
4C
4D
4E
4F
5A
5C
5E

Cable No.

PL2500
PL2390
FE699
ES3110-II
ES3222-II
PL2727
ES3100-II
ES3211-II
PL 2712
ES2809-II
ES2850-II
ES2863-II
ES2750-II
PL2425
PL2694

~Com t
7C
70
7F1
8A
8B
8F
9A
9B
9F
10A
10Fl
10F2
11A
12A
12B
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Table BFN-IT-RB-AC-0-M2

240Y. L i ht in Board 1A 240 Li htin Board 2A 240Y Li htin Board 3A

Cable No. ~Com t Cable No. ~Com t Cable No. ~Com t
2D3
3D2
304
204
3D3

LD-4
P275
P276
P278
P280

P283
P288

2D3
2D4

P291
P292
P294
P295

3D3
304
203
204
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BFN-IT-RB-AC-0-M2-1
f~CC Bus

Load

8 FN- IT-RB-AC-0-"l2-1





. 8 FN- IT-RB-AC-0-t12-2

HCC Bus

Load

BFN- IT-RB-AC-O-HP-,2



BFN- IT-RB-AC-1-Nl

Some power circuits from 480-volt motor control centers have'enough available fault current to raise
conductors to the cable auto ignition temperature before a fault could be cleared. Cables that are not
protected and that can share a common enclosure with cables that are required for shutdown capability are
listed in table BFN-IT-RB-AC-1-Ml.

Corrective action is to install fuses in the power circuits with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached sketches.
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Tab FN-IT-RB-AC-)-M)

Cable No. ~Com t
480V Reactor HOV Bd 1C

~Com tCable No.
480V Reactor Bld Vent Bd )B

~Com tCable No.
480V Reactor Bld Vent Bd )A

.1PL2060
ES) 52-I
1V2110
1V2100
1V2122
1PL585
PLR2000
1V2130
)V2460
)V2308
)PL2215
1V2465
1V2317
)V2558,
PLR2012
1Y2300
1V2160
)V)950
lV2150
1V2500
1V2516
)PL2225
1ES300-I
1ES462-I
1ES2962-II
1ES2925-II

1C
3A

. 3B
3C
3E
4A
4B
4E
5B
5C
5E
6B
6C
6E
7A
7B
7E
8B
8E
9B
9E
11C
R6B
R6E
RBA
RBE

1PL912
1PL900
1PL5175
1PL875
1PL935
1PL5140
PLR1975
1PL5118
)PL5110
1PL1190
1PL906
1PL5180
1PL5200
1PL953
1PL5135
1PL972
PL)326
PL1327

1D2
2A
2B
2C
2D2
3A
6A
6B
6C
9A
)OA
10B
10C

10D2'1C

11D2
12A
12A

1PL1383
1PL)010
1PL1017
1PL1375
1PL1390

)A)
4B
8B
BE

1)A)
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BFN- IT-RB-AC-1-Ml-1

MCC Bus

Load

BFN- IT-RB-AC-1-Hl-1



BFN-IT-RB-AC-1-tel-2

MCC Bus

Load

BFN-IT-RB-AC-1-t<l-2



BFN- IT-RB-AC-2-Ml

Some power circuits from 480-volt motor control centers have enough available fault current to raise
conductors to the cable auto ignition temperature before a fault could be cleared. Cables that. are not
protected and that can share a common enclosure with cables that are required for shutdown capability are
listed in table BFN-IT-RB-AC-2-M2.

Corrective action is to install fuses in the power circuits with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached sketches.
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Table BFN-IT-RB-AC-2-Nl

Cable No.

2PL2060
2V2100
2V2122
2PL585
PLR2025
2V2130
2V2460
2V2308
2PL2215
2Y2465
2V2317
2V2508
PLR2037
2V2300
2V2160
2V1950
2V2150
2V2500
2V2516
2V2110
2ES300-I
2ES462-I
2ES2962-II
2ES2925-II
2PL2225

~Com t
1C
3C
3E
4A
4B
4E
5B
5C
5E
6B
6C
6E
7A
7B
7E
SB

SE
9B
9E
11C
R6A
R6E
R8B
RSE
R'1A

480V Reactor NOV Bd 2C 480V Reactor
Cable No.

2PL900
2PL5175
2PL875
2PL5140
PLR1981
2PL5118
2PL5110
2PL906
2PL5180
2PL5135
PL482
2PL1118
2PL1115
2PL1110
PL495

Bl d Vent Bd 2B
~Com t

1A
1B
1C

2A
5A
5B
5C
9A
9B
9C
10A1
10C2
100
10E
10F

Cable No.

2PL1383
2PL1375
2PL1390

~Com t
1Al
SE
llA1

480V Reactor Bld Vent Bd 2A
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BFN- IT-RB-AC-2-Ml-1

MCC Bus

Load

BFN- IT-RB-AC-2-Ml-1



BFN-IT-RB-AC-2-f'11-2

HCC Bus

Load

BFN IT RB AC 2 t]l 2





BFN- IT-RB-AC-3-Ml

Some power circuits from 480-volt motor control centers have enough available fault current to raise
conductors to the cable auto ignition temperature before a fault could be cleared. Cables that are not
protected and that can share a common enclosure with cables that are required for shutdown capability are
listed in table BFN-IT-RB-AC-3-M1.

Corrective action is to install fuses in the power circuits with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached sketches.
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Table FN- IT-RB-AC-3-Ml

480V Reactor NOV Bd 3C 480V Diesel Aux'iliar Bd 3EA 480V Diesel Auxiliar Bd 3EB
Cable No.

3PL2060
3V2100
3V2122
3PL585
PLR2050
3V2130
3V2460
3V2308
3PL2215
3V2465
3V2317
3V2508
PLR2062
3V2300
3V2160
3V1950
3V2150
3V2500
3V2516
3ES425-I
3ES462-I
3ES2962-II
3ES2925-II
3PL2225
3PL3780-IE

~Com t
1C

3C
3E

'4A'8

4E
58
5C
5E
68
GC

6E
7A
7.8

7E
88
SE
98
9E.
R6A
R6E
RBB
R8E
R11A
R118

Cable No.

3PL1840
3ES2200-I
3PL1975
3ES2328- I
3PL1880
3PL1884
3PL1800
3PL861
3PL1860

,3PL1970
3PL1980
3PL1983
3ES2336-I
3PL1820
3ES2205-I
3ES2140- I
3ES2150-I
3ES2160- I
3ES2170- I
3ES2220-I
3ES2230- I
3ES2240-I
3ES2250-I
3PL1888
3PL1892

~Com t
2A
281
282
2C1
2E1
2EZ
3A
38
3C
4A
481
482
4C1
5A
581
5E
6A
6C
6E
7A
78
7C
7D
7E1
7E2

Cable No.

3PL1850
3ES4700-II
3PL1976
3PL1886
3PL1882
3PL1810
3PL1863
3PL1862
3PL1989
3PL19S6
3PL1977
3ES4705-II
3ES2516-II
3ES4650-II
3ES4640-II
3ES4670-II
3ES4660-II
3ES4730-II
3ES4740-II

3ES4750-II'ES4720-II

~Com t
ZA
28
2C1
2E1
2E2
3A
38
3C
481
482
4C1
581
5C
5E
6A
6C
6E
7A
78
7C
7D
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BFN-IT-RB-AC-3-Hl-1

HCC Bus

Load

BFN- IT-RB-AC-3-Nl-1



BFN- IT-RB-AC-3-Hl-2

t1CC Bus

Load

B FN- IT-RB-AC-3-!<1-2



BPH-IT-SBR-AC-1-Nl

'lhe fire-induced failure of the 250-volt dc control power supply cables lES2819-II and
lES2813-II on 250V dc reactor N3V board 1A, canpartment 7A, for the HPCI pump discharge
valve FCV-73-44 could affect the unit safe shutdown capability due to the lack of
coordination between the affected load and feeder breakers:

Corrective Action:

The magnetic trip setting of the affected load breaker will be adjusted to a lower setting
to provide proper protective device coordination. (Refer to the attached marked copy of
GK time-current curve 158B8127, sheet 2, typical for all three units.)
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BFN-IT-SBR-AC-1-M2

Due to inadequately sized cable protective device, a fire-induced fault in the following
cable has the potential to impair unit safe shutdown capability. To alleviate this
situation, the protective device will be replaced in the circuit of each cable as
indicated below, and as marked on the referenced schematic.

Cable
/gal~
lES4460-II

lES1960-I

lES1350-I

lES1339-I

Existing
Bkr/Fuse
URtias

100 A
Breaker

100 A
Breaker

40 A
Breaker

40 A
Breaker

Replacement
Bkr/Fuse

40 A
Breaker

40 A
Breaker

30 A
Breaker

30 A
Breaker

Power
QkiKcc

Reference

250V DC RMOV Bd lAg 4M763-8R3
Bkr lBl

250V DC RMOV Bd 1B, 458763-7R3
Bkr 8Bl

250V DC RMOV Bd 1Cg 45M714-5R7
Bkr 3D

250V DC RKV Bd 1Cg 45H714&RG
Bkr 7B

APPENDIX R

CORR'ECT t VE ACT I ON

062170.08

PREPARED '.

REViem

DAve: (e-/0- g 2

BFN-IT-SBR"AC-1-M2





BFN-IT-SBR-AC-1-M3

Some power circuit cables from 480-volt motor control centers in the shutdown board rooms have enough
available fault current to raise conductors to the cable auto-ignition temperature before a fault could be

cleared. Cables that are not protected and that can share a common enclosure with cables that are required
for shutdown capability are listed by MCC:

Reactor MOV Board lA Reactor MOV Board 18

Cable No.

PL1210
1PL 2014
1PL2052
1PL2275
1V2235
1ES1125-I
1PL2325
1PL442
1V2781- IE
1V2788- IE
1V2800-IE
1PL2200
ES825-I
ES833-I

~Com t
1A
1D
28
5A
6E
7E

SB

981
982
90
9E

llA
llc
11D

Cable No.

1RP1365A
1PC700-I
1PL 2051
8510
1ES1428-I
1PL2425
1PL2450
1PL2430
1ES1450-I

~Com t
13A
13C
168
16Cl
17E
R9A
R98
R90-1
R90-2

Cable No.

1PL2350
PLR2018
ES3325-II
IV2475
1V2450
1PL2040
1PL2250
1ES4450-II
1ES3680-II
1V2831-IE
1V2838-IE
lv2850-IE
1P C710-I I
1V2244
1ES2900-II
1ES3700-II
1RP1390-8

~Com t
1A
18
3F
5A
6A
6C-1
7A
SA
SC

98
90
9E
11A
12E
13A
13E
14C-1

Cable No.

ES3333-II
ES3900-II
8518
1PC504-II
1PL2300
PLR2006
1PL2210
1PL2025 5 6
1PL2460

~Com t
15E

. 17A
178-1
17E
18A
188
18D
18E-2
R98

Corrective action is to install fuses in the power ci'rcuits with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached sketches.
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BFN-IT-SBR-AC-1-M3-1

MCC Bus

Load

BFN-IT-SBR-AC-1-M3-1



Bl-N-IT-SBR-AC-1-M3-2

MCC Bus

Load

BFN-IT-SBR-AC-1-l13-2



BFH-IT"SBR-AC-2-Ml

The fire-induced failure of the 250-volt dc control power supply cables 2ES2819-II and
2ES2813-II on 250V dc reactor bGV board 2A, ccepartment 7A, for the HPCI pump discharge
valve FCV-73-44 could affect the unit safe shutdown capability due to the lack of
coordination between the affected load and.feeder breakers:

Corrective Action:

The magnetic trip setting of the affected load breaker will be adjusted to a lower setting
to provide proper protective device coordination. (Reference attached marked copy of
GE time-current curve 158B8127, sheet 2, typical for all three units.)
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BFH-IT-SBR-AC-2-M2

Due to inadequately sized cable protective device, a fire-induced fault in'he
following cable has the potential to impair unit safe shutdown capability. To alleviate
this situation, the protective device will be replaced in the circuit of each cable as
indicated below, and as marked on the referenced schematic.

Cable
Humbug

2ES4460-II

2ES1 960-I

2ES1350-I

2ES1339-I

2ES1371-I

Existing
Bkr/Fuse

100 A
Breaker

100 A
Breaker

40 A
Breaker

40 A
Breaker

30 A
Breaker

Replacenent
Bkr/Fuse

2a&og

40 A
Breaker

40 A
Breaker

30 A
Breaker

30 A
Breaker

20 A
Breaker

Power
&uzi

250V DC RKV Bd 2A,
Bkr 1Bl

250V DC M3V Bd 2Bg
Bkr SBl

*

250V DC RNCV Bd 2Cg
Bkr 3D

250V DC RMOV Bd 2Cg
Bkr 7B

250V DC RN3V Bd 2Cg
Bkr 4B

Reference
Babism

45H763-10R3

45H763-9R2

45N714-5R7

45N714&R6

45N714"5R7
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BFN-IT-SBR-AC-2-M3

Some power circuit cables from 480-volt motor control centers in the shutdown board rooms have enough
available fault current to raise conductors to the cable auto-ignition temperature before a fault could be
cleared. Cables that are not protected and that can share a co|mon enclosure with cables that are required
for shutdown capability are listed by MCC:

Reactor MOV Board 2A Reactor MOV Board 2B

Cable No. ~Com t
PL1225 1A
2PL2014,5,86 '0
2PL2275 4E
B514 5A
2PL2325 5E
2V2235 6E
2PC700-I 7B
2E S1125- I 7E

2PL 442 9B1
2V2781-IE 982
2V2788- IE 9D
2 V2800- IE 9E

2PL 2200 - llA

2ES428-I
2ES1450- I
ES829-I .

ES837-I
2PL2430
2PL2425
2PL2450
2PC1001-I

17E
19A
R9A
R9B

R9C1
R9C2
R9E
R10F

Cable No. ~Com t Cable No.

2PL 2350
PLR2043
2ES2900-II
B522
2V2475
2V2450
2PL2040
2V2244
2ES3680-II
2V2831-IE
2V2838- IE
2V2850-IE
ES3329-II
ES3337-II
2PC710-II

~Com t
1A
l,B
1C
4C
5A
6A
6C-1
7A
8C
9B2
9D
9E
10C
10D
11A

Cable No.

2PL 2210
2PL 2250
2ES3700-II
2ES4365-II
2RP 1390-B
ES3887-II
2P C504-I I
2PL2300
PLR2031
2ES4450-II
2PL2025 5 6
2PL2435
2PL 2460
2P C1003-I I

~Com t
11B
110
12A
13A
14C-1
17A
17B
18A
18B
18D
18E
R9A
R98
R10F

Corrective action is to install fuses in the power circuits with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached sketches.
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BFN- IT-SBR-AC-2-N3-1

MCC Bus

Load

BFN- IT-SBR-AC-2-t13-1



BFN-IT-SBR-AC-2-H3-2

HCC Bus

Load

BFN-IT-SBR-AC-2-M3-2



BFN-IT-SBR-AC-3-Ml

'The fire-induced failure of the 250-volt dc control power supply cables 3ES2819-II and
3ES2813-II on 250V dc reactor KV board 3A, canpartment 7A, for the HPCI pump discharge
valve FQT-73-44 could affect the unit safe shutdown capability due to the lack of
coordination between the affected load and feeder breakers:

Corrective Action:

'Ihe magnetic trip setting of the affected load breaker will be adjusted to a lower setting
to provide proper protective device cooidination. (Refer to the attached marked copy of
GE time-current curve 158B8127, sheet 2, typical for all three units.)

APPENDIX R
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062169. 03



BFN-IT-SBR-AC-3-M2

Due to inadequately sized cable protective device, a fire-induced fault in the
following cable has the potential to impair unit safe shutdown capability. To alleviate
this situation, the protective device will be replaced in the circuit of each cable as
indicated below, and as marked on the referenced schematic.

Cable
Hunker

3ES4460-II

3ES1960-I

3ES1350-I

3ES1339-I

3ES1371-I

Existing
Bkr/Fuse
URiiaa

100 A
Breaker

100 A
Breaker

40 A
Breaker

40 A
Breaker

30 A
Breaker

'Replacement
Bkr/Fuse

40 A
Breaker

40 A
Breaker

30 A
Breaker

30 A
Breaker

20 A
Breaker

Power
Ruxm

250V DC RKV Bd 3A,
Bkr 181

250V DC RMOV Bd 3B,
Bkr 881

250V DC RMOV Bd 3Cg
Bkr 3D

250V DC RKV Bd 3Cg
Bkr 7B

250V DC RMOV M 3Cg
Bkr 4B

Reference
Saba~
45H763-12R2

458763-llR2

458714-5R7

45N714&RG

45N714-5R7

APPENDIX R

CORRECTIVE ACT I ON
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062170.10 BFN-IT-SBR-AC-3-M2



BFN-IT-SBR-AC-3-M3

Some power circuit cables from 480-volt motor control centers in the shutdown board rooms have enough
available fault current to raise conductors to the cable auto-ignition temoerature before a fault could be
cleared. Cables that are not protected and that can share a common enclosure with cables that are required
for shutdown capability are listed by MCC:

Reactor NOV Board 3A

Cable No. ~Com t Cable No. ~Com t
Reactor MOV Board 38

Cable No. ~Com t Cable No. ~Com t

PL1237
3PL2014,15,16
3PL2275
3V2800- IE
3PL2325
3V2235
3PL2052
3PC700-I
3ES1125-I
3V2788- IE
3V2781- IE
3PL442
3PL2200
3ES1428-I
3ES1450-I

1A 3ES2291-I R981
10 3ES2292-I R982
4E . 3ES2286-I R9F
58 3P C1001-I R10F
5E
6E
7A
78
7E

98
9C
9E-1
11A
17E
19A

3PL2350
PLR2068
3ES2900-II
ES2652-II
3V2475
3V2450
3PL2040
3V2244
3ES3680-II
3V2831-IE
3V2838- IE
3V2850-IE
3ES4450-II
3ES4791-II
3ES4792-II

1A 3ES4782-II
18 3ES4786-II
1C 3PC1003-I I
4C 3PL 2210
5A 3PL2250
6A 3ES3700-II
6C-1 3ES4365-II
7A ES1387- I
8C 3PC504-II
98-2 3PL2300
90 PLR2056
9E 3PL2025 Iml 6
10A 3PC710-II
R98-1
R98-2

R90
R9F
R10F
118
110
12A
13A
17A
178
18A
188
18E
llA

Corrective action is to install fuses in the power circuits with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See attached sketches.
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BFN-IT-SBR-AC-3-H3-1

HCC Bus

Load

BFN-IT-SBR-AC-3-M3-1



BFN- IT-SBR-AC-3-M3-2

ttCC Bus

Load

BFN-IT-SBR-AC-3-H3-2



Cable 1PL881 fran 480-volt auxiliary boiler board (NCC) and cable 3PL4871 fran 480-volt condensate
demineralizer board 3 (NCC) can share a ccmmon enclosure with cables that are recpired for shutdown
capability and have available fault current high enough to raise conductor temperature to the auto-
ignition level before a fault could be cleared.

Corrective action is to install fuses in the power circuit with clearing characteristics fast enough to
ensure that faulted cables do not reach auto-ignition temperature. See the attached sketch.

Cable PL232 fran 480-volt comnen board 3 (swgr) can share a cammon enclosure with cables that are
required for shutdown capability and has available fault current high enough to raise conductor~rature to its auto-ignition level before a fault would be cleared by its non-instantaneous circuit
breaker.

Corrective action is to move the cable to a circuit breaker with an instantaneous trip element installed
in an adjacent canpartment.
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A postulated fire could involve.both the 4160-volt cables (1PP400, 1PP401, and 1PP402)
supplying power to reactor recirculation pump 3A motor-generator set and protective
relaying control cables (1PP431 and 1PP450i for the power circuit. If the fire faulted
the control circuit first; causing the dc control circuit fuse to clear, protection for
the 4160-volt circuit would be lost and a fault to that circuit could not be cleared.
'this possible problem also exists for the power circuit to reactor recirculation pump lB
motor-generator set (4160-volt power cables 1PP525, 1PP526, and 1PP527, and control
circuit cables lPP432 and 1PP575) .

The corrective action is to place a coordinating fuse (6 ampere) downstream of the maincircuit fuse (35 ampere) in the negative polarity of the protective relaying circuits.
Since the control power of the circuits in question is ungrounded, this will isolate the
control cables as required for proper circuit operation. (Reference attached marked copyof schematic drawing No. 45N763-6 with changes circled) .
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BFN-IT-TB-AC-2-Nl

A postulated fire could involve both the 4160-volt cables (2PP400, 2PP401, and 2PP402)

supplying gower to reactor recirculation.gump 2A motor-generator set and protective
relaying control. cables (2PP430 and 2PP450) for the gower circuit. If the fire faulted
the control circuit first, causing the dc control circuit fuse to clear, protection for
the 4160-volt circuit would be lost and a fault to that circuit could not be cleared.
This possible problem also exists for the power circuit to reactor recirculation pump 2B
motor-generator set (4160-volt power cables 2PP525, 2PP526, and 2PP527, and control
circuit cables 2PP431 and 2PP575) .

The corrective action is to place a coordinating fuse (6 ampere) downstream of the main
circuit fuse (35 ampere) in the negative polarity of the protective relaying circuits.
Since the control power of the circuits in question is ungrounded, this will isolate the
control cables as required for proper circuit operation. (Reference attached marked copy
of schematic drawing No. 45N763& with changes circled) .
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BFH-IT TB-AC-3-Ml

A postulated fire could involve both the 4160-volt cables (3PP400, 3PP401, and 3PP402)
supplying power to reactor recirculation pump 3A motor-generator set and protective
relaying control cables (3PP569 and 3PP450) for the power circuit. If the fire faulted
the control circuit first, causing the dc control circuit fuse to clear, protection for
the 4160-volt circuit would be lost and a fault to that circuit could not be cleared.
This possible problem also exists for the power circuit to reactor recirculation pump 3B
motor-generator set (4160-volt power cables 3PP525, 3PP526, and 3PP527, and control
circuit cables 3PP568 and 3PP575) .

The corrective action is to place a coordinating fuse (6 ampere) downstream of the main
circuit fuse (35 ampere) in the negative polarity of the protective relaying circuits.
Since the control power of the circuits in question is ungrounded, this will isolate the
control cables as required for proper circuit operation. (Reference attached marked copy
of schematic drawing No. 45N763% with changes circleS .
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ATTACHMENT 5

FIRE PROTECTION MODIFICATIONS
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Section III.G.2 of Appendix R requires that automatic fire suppression
systems and fire detection be provided in areas where redundant safe
shutdown circuits or associated circuits of concern are not separated by
adequate fire rated barriers. To bring the plant into compliance with this
section, the following modifications will be implemented:

Preaction sprinkler systems will be added in the following areas:

a. The entire floor on elevation 621 of the Reactor Building except
for the shutdown board rooms.

b. Between columns r and u on elevation 639 of the Reactor Building
except for the areas over the recirculation pump MG sets which are
already protected by aqueous film forming foam (AFFF) systems.

c. In the residual heat removal system pump rooms at elevation 519 and
541 of the Reactor Building.

The new systems will be designed in accordance with NFPA 13-1980 and
will tie into existing sprinkler systems located on elevations 565 and
593 of the Reactor Building. The new systems will be hydraulically
designed for a density of 0.22 gal/min/ft2 over a maximum area of
1500 ft2. Intermediate classification sprinkler heads will be utilized
that have a temperature rating of between 175o to 225oF. All piping
will be seismically supported so it will not fall during a design basis
earthquake (DBE).

2. Total flooding Halon 1301 suppression systems will be added in shutdown
board rooms A, C, and E. Separate pre-engineered systems complying
with NFPA 12A-1980 will be provided for each board room. Halon storage
cylinders, including 100 percent reserve capacity, will be located in
the Control Building immediately outside the board rooms. The design
Halon concentration will be 5 percent. Upon actuation of a system,
the fire dampers located in ventilation duct penetrations through the .

board room walls will close. All piping located in the board rooms
will be seismically supported so it will not'fall during a DBE.

3. Cross-zoned ionization smoke detectors will be added to actuate the
suppression systems identified in items 1 and 2 above. The detectors
will be located in accordance with NFPA 72E-1978. The detectors will
be monitored over class A supervised circuits by local panels designed
in accordance with NFPA 72D-1979. The local panels will be provided
with individual detection zone fire and trouble annunciations. The

panels will contain the logic for suppression system actuation and for
tripping the shutdown board room fire dampers. Nonsupervised output
circuits from the local panels will provide common fire and trouble
annunciation in the main control room on existing annunciation panels.
The board room local panels, detectors, and damper release devices will
be designed so they will not spuriously operate during a DBE. In
addition, the detectors in the Reactor Building will be seismically
mounted so they will not fall during a DBE.
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TVA has evaluated existing fire suppression and detection systems for
compliance with applicable NFPA standards in the areas where these features
are required by sections III.G.2 or III.G.3 . Several deviations have been
identified and will be addressed as follows:

l. Ionization smoke detectors in the auxiliary instrument rooms 1, 2,
and 3, at elevation 595 of the Control Building are an excessive
distance from the ceiling. These detectors will be relocated to the
ceiling and additional detectors will be installed in rooms 2 and 3 to
provide coverage of beam pockets in accordance with NFPA 72E-1978.

2. The closed sprinkler heads used on the AFFF systems over the
recirculation pump MG sets on elevation 639 of the Reactor Building are
an excessive distance from the ceiling. Heat collectors will be
provided over each head.

3 . The closed sprinkler heads in the battery and battery board rooms 1, 2,
and 3 on elevation 593 of the Control Building are located an excessive
distance from the ceiling. Heads are also obstructed in the three
battery board rooms. Heat collectors will be provided over each head
in the battery rooms. Addition of heat collectors and relocation of
heads will be used to address the deviations in the board rooms.

Two deviations to NFPA 13 were intentionally designed into the preaction
sprinkler systems located in the Reactor Building and the cable spreading
rooms. The deviations involve the use of pendant sprinkler heads in the
upright. position and locating closed sprinkler heads some distance from the
ceiling. Both deviations were necessary to provide sprinkler discharge
patterns required for a criteria mutually agreed to by the NRC staff and

TVA in Part X, Section 5.2 of the Browns Ferry Recovery Plan for the March
1975 fire. This criteria called for the wetting of conduits at locations
where the conduits of one division cross cable trays of the other
division. The intentional deviations will not be corrected.
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ATTACHMENT 6

SAFETY EVALUATION
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1 0 PURPOSE

Determine the impact on safety due to the circuit and fire suppression
system modifications required to satisfy the requirements of section
III.G.2 of Appendix R to 10CFR50. Rerouting of cables and wrapping
of conduits with fire resistive material is not addressed in this
evaluation. A detailed evaluation to satisfy the requirements of
IOCFR50.59 will be conducted as part of the standard design review
cycle.

2 0 INTRODUCTION

Appendix R requires that safe shutdown capability must be provided
regardless of a fire in any area of the plant. Upon reviewing the
shutdown capability for a fire in the Control Building (CB) fire area,
deficiencies were found in some circuits required. This is due, in
part, to the expansion of the fire area considered in the design basis
for backup control (reference FSAR section 7.18). Therefore, adequate
backup control isolation from the expanded fire area and the
additional circuits requiring backup control will be provided for the
following equipment for the reasons given:

Unit 1

Pcv-1-41
PCV-1-181
PCV-1-231
Pcv-1-411
PCV 1 421
PCV-1-1791
PCV-1-1801
FCV-74-301
FCV-68-31
FCV-74-722
FCV-78-612
RHR Pumps A,B,C,D3

Unit 2

PcV-1-41
PCV-1-181
Pcv-1-231
Pcv-1-411
PCV-1-421
Pcv-1-1791
Pcv-1-1801
Fcv-74-71
FCV-68-791
FCV-74-582
'FCV-78-622
RHR Pumps A,B,C,D

Unit 3

Pcv-1-41
PCV-1-231
PCV-1-301
Pcv-1-311
PCV-1-421
PCV-1-1791
PCV-1-1801-
FCV-74-71
FCV-68-791
Fcv-74-582
Fcv-78-62
RHR Pumps A,B,C,D3

Notes:

1 ~ Providing better isolation to meet the expanded fire area.

2. Providing backup control for these valves.

3. Modifying backup control to bypass drain valve position
interlock.

In addition to the above modifications, valves FCV-74-53 and FCV-74"67
will be provided with a redundant low pressure„signal in the manual
control portion of the circuit for each unit. This will ensure that
the loss of power to one logic circuit will not preclude manual
operation of the valves.
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To provide oroper protection of required circuits from associated
circuits, additional fuses and circuit breakers will be added to
selected circuits as described in Attachment 4. The existing circuit
configuration downstream of the proposed protective devices will remain
unchanged.

Additional fire suppression will be added to Reactor Building
elevations "519, 541, 621, and 630 in the form of nr eaction spr inkier
svstems. A Halon 1301 fire suppression system will be added for
shutdown board rooms A, C, and E. Cross-zoned ionization smoke
detectors will be installed to actuate these additions.

Each general change is addressed independently in the evaluation.

=3.0 EVALUATION

A. Rackuo Control Modifications

The design bases for the backup control system listed in section
7.18 of BFN FSAR will be met for the expanded CB fire area. The
circuit changes wil be limited to the backup control function and
meet the bases for,the circuitry defined in'he BFN FSAR section
7.18. The normal function of the equipment will remain unchanged.
Therefore, the addition or modification to the backup control
circuits for the listed valves will not have any adverse impact on
safetv.

B. 'Manual Control Modification

The manual control circuit presently has a low pressure interlock
to preclude opening both RHR in)co)ion valves when Reactor Pressure
Vessel pressure is above 450 lb/in g. This function will be
maintained with redundancy added to preclude a single failure
preventing manual operation of the valve. The automatic operation
of the valve will remain the same and adequate isolation between

'edundantchannels will be maintained. Therefore, this change will
not have any adverse imoact on safety or the operation of the
system.

C. Associated Circuit Modifications

The function of each circuit modified will remain the same. The
protective devices are sized to permit all required operations
while still providing the necessary interruption protection for
faulted conditions. These devices also will be procured to the
same requirements as the existing circuits to be modified.
Therefore, the addition of the .protective devices to the circuits
listed in Attachment 4 will not adversely affect safety.

E52165.02



D. Fire Suppression System Modifications

The oreaction sprinkler systems will be installed to the same
criteria as existing systems, with regard to seismic. supports and
potential spraying of safety rela ted electrical equiomen t.
Conduits carrying Class 1H cables in the areas where the systemswill be installed will be identified and sealed as necessary. Thiswill assure existing safety systems will not be jeopardized.

The Halon 1301 .system will be installed to preclude damaging safety
related equipment during a seismic event. The gas will not hard
electrical'equipment if it is spuriously actuated. The cross-zone
ionization smoke detectors will.be installed to the same criteria
as the existing detectors.

These fire suppression system modifications will be tested after
installation in accordance with the procedures developed for the
existing systems. They will be included in the documented
administrative control system'used for existing systems to assure
periodic inspection, testing and .maintenance.

Based on the above'onsiderations, the fire suppression system
modifications will not adversely impact safety.

>).0 CONCLUSIONS

The circuit and fire suppression system changes to be made to comply
with section III.G.2 of Appendix H will not degrade the safety systemsahilitv to per form their design basis functions.
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ATTACHMENT 7

EXEHPTION REQUESTS
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TVA requests NRC approval of the following exceptions to the requirements
of 10 CPR 50.48 and section III.G of Appendix R:

1. Ezception — The modifications identified in Attachments 4 and 5 will be
completely implemented on all three units by the end of the unith3,
cycle~7 outage which is presently scheduled to be complete by February
1987. This schedule will not satisfy the requirements of Section
50.48(c) .

Justification — The justification and Appendix R implementation
schedule are presented in attachment 9 of this report.

2. Exception — Section III.G.2 requires three hour fire rated separation
between the three redundant battery and battery board room complezes
located on elevation 593 of the Control Building. The walls around
each complez are only 1-1/2-hour construction.

Justification — Elevation 593 of the Control Building is separated from
other areas of the plant by at least 3-hour fire rated construction.
The. battery and battery board room complezes are separated from each
other by two 1-1/2-hour fire barriers and at least 90 feet of spacial
sepa'rate (refer to drawings 47W200-5 and 47W200-13) . This level of
separation is more than adequate considering the combustible loadings .

present.

Room(s)

Combusti)le
Loading>

Equiv al ent
Combust ible2Wei,ght

(~b/ft )

Instrument Shop, Office
and Storige

Battery and Battery Board
Complex 1

'Unit 1 Auxiliary Instrument
Room

Units 1 and 2 Computer Room

5,100

26,100

21,800

16,000

0.64

3.26

2.73

2 ~ 00
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Room(s)

Combusti)le
Loadinp>
(Btu/ft )

Equivalent
Combustible>".1eight

(lb/ft2)

Unit 2 Auxiliary,'Instrument
Room

Battery and Battery Board
Complex 2

Communications Battery and
Battery Board Rooms

Communications Room
Unit 3 Computer Room
Unit 3 Auxiliary Tnstrument

Room'attery
and Battery Board

Complex 3
Record Storage Room and

Mechanical Equipment Room
Corridor

21,800

23,900

18,000

2 73

2.99

2.25

2,800
11,900
8,300

0.35
1.>19
1.04

23,900 2.99

11,200 1.40

No Significant Combustibles

Notes: 1. Potential heat release per unit of floor area.
2. Combustible loading divided by 8,000 Btu/lb.
3. The battery and battery board room complexes include DC

equipment; rooms.
The record storage room is currently being used as a

temporary office.
5. The communications battery board .room is labeled as a

temporary DPO office on drawing 47N200-5.

Table 5-9B in the 1>tth edition of the National Fire Protection
Association Handbook indicates that 1-1/2-hour construction is adequate
for occupancies similar to the -areas jn question if the combustible
loadings are less than 120,000 Btu/ft . The actual loading for every .

area on elevation '593 is less than 22 percent of this value.

The fire severity curve A (the most 'conservative curve) on figure 5-9D
of the same handbook indicates that 1-1/2-hour constr uction is adequate-
for up to tt lh/ft of equivalent combustible weight. The equivalent
weight for all areas on elevation 593 are less than 82 percent of the
limit.

Manually actuated fire suppression systems are provided in several
areas on elevation 593. Preaction sprinkler systems are located in t;he
battery and battery board rooms and total flooding carbon dioxide
systems are provided in the auxiliary instrument rooms and the computer
rooms. The sprinkler systems can be actuated from one of the main
control rooms or at the'reaction valves which are located in the
Turbine Building. The carbon dioxide systems can be actuated at; a
control station located immediately outside each room.
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All rooms on elevation 593 except the corridor and the record storage
room are provided with ionization smoke detectors that annunciate in
the main control rooms.

3 . Exception — Section III.G.3 requires that alternative shutdown
capability, fire detection, and fixed fire suppression be provided for
the main control rooms (MCR). The fixed suppression is not provided.

Justification — Ionization smoke detectors are provided in .the MCRs as
shown on drawings 47W605-1 and 47W605-2. Protable fire extinguishers
and fire hose stations are also provided in the rooms as shown on
drawings 47W200-3 and 47W200-12 . These features coupled with the fact
that the rooms are continuously manned ensure that any fire in an MCR

will be quickly detected and extinguished.
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ATTACHMENT 8

RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
4 N
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The following information is in response to NRC Generic Letter 81-12 dated
February 20, 1981, from D. G. Eisenhut to All Power Reactor Licensees Nith
Plants Licensed Pr ior, to January 1, 1979.

SECTION 8 OF ENCLOSURE 1 TO GFNFRIC LETTER 81-12

information Required for Staff Review:

(a) Description of the systems or portions thereof used to provide the
shutdown capability and modifications required to achieve the
alternative shutdown capability if required.

TVA Resoonse: Attachment 2 identifies the backup control equipment
that will be utilized for plant shutdown for a fire in
one of these rooms. No new systems or components will
be added for alternative shutdown capability. The
existing backup control system described in section
7.18 of the Browns Ferry FSAR with the circuit
modifications proposed in Attachment 4 provides
alternative shutdown capability for a fire in a main
control room, a cable spreading room, or an auxiliary
instr ument r oom.

(b) System design by drawings which show normal and alternate shutdown
control and power circuits, location of components, and that wiring
which is in the area and the wiring which, is out of the area that
required the alternative system.

TVA Resoonse: Since no systems or components have been added to
comply with section III.G.3 of Appendix R, the
requested information has not been included in this
report per 10CFR50.08 paragraph (c)(5). However,
schematic drawings showing normal and alternate control

~ and power circuits and cable tray and conduits drawings
marked to show cable routings for the circuits
evaluated in the safe shutdown analysis are available
for NRC review upon .request.

(c) Demonstrate that changes,to safety svstems will not degrade safety
systems (e.g. new isolation switches and control switches should meet
design criteria and standards in FSAR for electrical equipment in the
svstem that the switch is to be installed; cabinets that the switches
are to be mounted in should also met the same criteria (FSAR) as other
safety related cabinets and panels; to avoid inadvertent isolation
from the control room, the isolation switches should be key locked, or
alarmed in the control room if in the "local" or "isolated" position;
periodic checks should be made to verify switch is in the proper
position for normal operation; and a single transfer switch or other
new device should not be a source for a single failure to cause loss
of redundant, safety svstems).

TVA Resoonse: See Attachment 6 for an evaluation of the nuclear
safety impact of modifications identified in
Attachments '< and 5.
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(d) Demonstrate that wiring, including power sources for the control
circuit and equipment operation for the alternate shutdown method, is
independent of equipment wiring in the area to be avoided.

The associated circuit analysis discussed in Attachment
3 and implementation of modifications identified in
Attachment 4 will ensure that all wiring for required
normal and alternate shutdown equipment is independent
of equipment wiring located in postulated fire areas.

(e) Demonstrate that alternate shutdown power sources, including all
breakers, have isolation devices on control circuits that are routed
through the area to be avoided, even if the breaker is to be operated
manually.

The associated circuit analysis discussed in Attachment
3 and implementation of modifications identified in
Attachment 4 will ensure that required normal and
alternate shutdown power sources have adequate
isolation devices on control circuits routed through
postulated fire areas.

(f) Demonstrate that licensee procedure(s) have been developed which
describe the tasks to be performed to effect the shutdown method.
A summary of these procedures should be submitted.

Emergency Operating Instructions (EOIs) are currently
in place which specify the operator actions necessary
to achieve and maintain safe reactor conditions by
identifying the methods which may be available and when

to use them for given events. The equipment or systems
to be used to this end are listed in the procedures
under automatic or manual actions as appropriate.
These instructions are the appropriate actions for a
given plant condition regardless of what equipment or
systems may be unavailable during a fire.

Normal operation instructions in conjunction with
operator training tell the operator how to operate
specific equiment or systems when called upon to do so

by the EOIs. Manual operations identified to affect
safe shutdown are consistent with the manner in which
the equipment is operated in the non-fire condition
with exception of those methods involving backup
control. For cases including a fire in which the
control room and automatic controls are no longer
functioning, a special EOI describes operator actions
necessary to transfer control of plant systems to
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backup control. All systems identified as h'aving
backup control operation to affect safe shutdown are
included in this procedure. These procedures will be
modified as appropriate to include any new provisions
required by future Appendix R related modifications.
The current procedures are available for NRC inspection
on request.

(g) Demonstrate that spare fuses are available for control circuits where
these fuses may be required in supplying power to control circuits
used for the shutdown method and may be blown by the effects of a
cable spreading room fire. The spare fuses should be located
convenient to the existing fuses. The shutdown procedure should
inform the operator to check these fuses.

Separately fused normal and alternate control power
sources are provided on required shutdown circuits with
conductors located in the cable spreading rooms and in
the other plant areas provided with alternate control.
The portions of the circuits located outside these
areas are protected against fire induced faults inside
the areas by the normal control power fuses. To shift
plant operation to the alternate contxol stations,
transfer switches are manipulated in the required
circuits to disconnect the potentially blown fuses and
faulted cable. The same switches, using break-before-
make contacts, then tie in the alternate fuses and
control power sources. This scheme eliminates the need
for spare fuses during the shutdown process.

(h) Demonstrate that the manpower required to perform the shutdown .

functions using the procedures of (f) as well as to provide fire
brigade members to fight the fire is available as required by the fixe
brigade technical specifications.

Operation of equipment identified as required to affect
safe shutdown may be executed by a single operator from
the control room except for cases in which backup
stations must be manned (contxol room abandonment). In
this worst case, at least four licensed operators and
two assistant operators would be available to man
backup panels while maintaining the fire brigade at
full strength. These numbers do not include the shift
engineer, an extra reactor operator normally on shift,
and extra assistant operators. Additional operators
and support personnel are also on call at short notice
in conjunction with the Bxowns Ferry site emergency
plans. This staffing is sufficient to perform the
shutdown function while maintaining the fire brigade as
required by technical specifications.
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(i) Demonstrate that adequate acceptance tests are performed. These
should verify that: equipment operates from the local control station
when the transfer or isolation switch is placed in the "local"
position and that the equipment cannot be operated from the control
room'and that equipment operates from the control room but cannot be
operated at the local control station when the transfer or isolation
switch is in the "remote" position.

All required safe shutdown equipment was thoroughly
tested during the plant's preoperational and startup
test programs. Adequate acceptance tests will be
performed on any existing circuits that are modified to
meet Appendix R requirements.

(j) Technical specifications of the surveillance requirements and .limiting
conditions for operation for that equipment not already covered by
existing technical specifications. Por example, if new isolation and
control switches are added to a service water system, the existing
technical specifications surveillance requirements on the service
water system should add a statement similar to the following:

"Every third pump test should also verify that the pump starts
from the alternate shutdown station after moving all service
water system isolation switches to the local control position."

to the existing technical specifications.

(k) Demonstrate that the systems available are adequate to perform the
necessary shutdown functions. The functions required should be based
on previous analyses, if possible (e.g., in the FSAR), such as a loss
of normal alternating-current power or shutdown of a Group E isolation
(BWR) . The equipment required for the alternate capability should be
the same or equivalent to that relied on in the above analysis.

All systems that are required to be available as
described in Attachment 2 will perform the same
functions as they do in the FSAR analyses. The FSAR
analyses bound all actions described in Attachment 2
with the exception of the RHR system torus cooling
mode. Attachment 2 assumes that one RHR pump with its
associated valves and heat exchanger is sufficient for
torus cooling following vessel depressurization with
four S/R valves. The PS'essel depressurization
cases assume that two RHR pumps with their associated
valves and heat exchangers are used for torus cooling.

Using one RHR pump results in a higher torus bulk water
temperature than occurs in the PSAR analyses. This
higher bulk water temperature could affect the required
net positive suction head for the operating RHR pump,
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thermal stresses imoosed on the torus structure, and
the steam condensation capability of the torus. Each
of these has been evaluated and the impact found to be
acceptable for the specific vessel depressurization
case assumed in Attachment 2. Thus the torus cooling

~ function is adequately met.

(l) Demonstrate that repair procedures for cold shutdown systems are
developed and materials for repairs is maintained on site.
TVA Resoonse: Operation of the equipment identified in Attachment 2

and implementation of the modifications defined in
Attachment 4 will ensure that the plant can'e brought
to a cold shutdown condition in 72 hours without
relying on equipment reoairs.
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ENCLOSURE 2 OF GENERIC LETTER 81-12

Re uest for Additional Information:

I. For each fire area where an alternative or dedicated shutdown method,
in accordance with section III.G.3 of Appendix R to 10CFR Part 50, is
provided by proposed modifications, the following information is
required to demonstrate that associated circuits will not prevent
operation or cause maloperation of the alternative or dedicated
shutdown method:

a. Provide'a table that lists all equipment including instrumentation
and support system equipment that are required by the alternative
or dedicated method of achieving and maintaining hot shutdown.

b. For each alternative shutdown equipment listed in I.a above,
provide a table that lists the essential cables (instrumentation,
control, and power) that are located in the fire area.

c. Provide a table that lists safety related and non-safety-related
cables associated with the. equipment and cables constituting the
alternative or dedicated method of shutdown that are located in
the fire area.

d. Show that fire induced failures of the cables listed in b and c
above will not prevent operation or cause maloperation of the
alternative or dedicated shutdown method.

e. For each cable listed in 1.b above, provide detailed electrical
schematic drawings that show how each cable is isolated from the
fire area.

added for compliance with section III.G.3 of Appendix R~

2 ~ The residual heat removal system is generally a low-pressure system
that interfaces with the high-pressure primary coolant system. To

preclude a LOCA through this interface, we require compliance with the
recommendations of Branch Technical'Position RSB5-1. Thus, this
interface most likely consist of two redundant and i.ndependant motor-
operated valves. These two motor-operated valves and their associated
cable may be subject to a single fire hazard. It is our concern that
this single fire could cause the two valves to open resulting in a
fire-initiated LOCA through the subject high-low pressure system
interface. To assure that this interface and other high-low pressure
interfaces are adequately protected from the effects of a single fire
we require the following information:

a. Identify each high-low pressure interface that uses redundant
electrically controlled devices (such as two series motor-operated
valves) to isolate or preclude rupture of any primary

coolant'oundary.
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b. Identify the devices essential cabling (power and control) and
describe the cable routing (by fixe ares) from source to
termination.

c. Identify each location where the identifed cables are separated by
less than a wall having a 3-hour fire rating from cables for the
redundant device.

d. For the areas identifed in item 2.c above (if any), provide the
basis and justification as to the acceptability of the existing
design or any proposed modifications.

electrically controlled devices to isolate or preclude
rupture of a primary coolant boundary are identified in
the Shutdown Logic Diagrams of Attachment 2 (see figures
I.a, I.b, and I.c). The redundant devices were treated
like all other required circuits in the safe shutdown
analysis. Proposed modifications associated with
high«low pressure interfaces axe identified in
Attachment 4 .
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ATTACHMENT 9

IMPLEMENTATION SCHEDULE AND JUSTIFICATION

As stated in the letter from L. M. Mills to H. R. Denton dated
October 28, 1981, the present schedule to implement NRC modification
commitments at Browns Ferry Nuclear Plant through October 1983 is
already supersaturated. No additional modifications without
extensive priority changes can be added to the present schedule
through October 1983 because of our design schedule capabilities and
manpower limitations imposed at the site for safety and security
reasons. Therefore, we are scheduling Appendix R work to commence

with the unit 2, cycle 5 outage which presently is schedule to start
in March 1984.

1

We have optimistically estimated that it will take an average of
150,000 man-hours per unit at Browns Ferry to implement the Appendix
R modifications. From April 1981 through February 1984, Browns
Ferry has scheduled or will have completed five outages betwen 121

and 184 days in length. The reason for the increased outage
durations is because of the extensive amount of torus work and other.
commitments which have been requir ed. Upon completion of the torus
outages (i.e., at the end of the unit 3, cycle 5 outage in February
1984), TVA had estimated the remaining outage durations to be

between 60 and 66 days in length. If we are to attempt to implement
the Appendix R modifications and Postaccident Sampling Facility work
which is also now scheduled during this timeframe, during one

outage, it could increase the outage dur ation per unit to 250 days
or greater. This is unacceptable to us for two reasons. It would
force us into a dual outage situation at Browns Ferry which could
not be 'safely supported or managed. Secondly, it would not support
the capacity needed for our system load considerations. Therefore,
we are scheduling Appendix R modifications to be completed over a

, period of two outages on each unit. Each of these outages will be

approximately 2 to 2.5 times greater than our originally estimated
outage lengths. If we were to attempt to maintain our present
estimated outage durations, the Appendix R work'ould require
approximately five outages on each unit to implement. TVA has
considered this type of schedule and has determined that outage
duration increases. will be mandatory in order to support
implmentation of Appendix R in a more timely fashion.
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In summary, below is the schedule for implementing the Appendix R
modifications for each unit at Browns Ferry.

Schedule b Unit

Start Date Finish Date

Unit 1, cycle 6 - October 1984
Unit 2, cycle 5 — March 1984
Unit 3, cycle 6 - March 1985

Unit 1, cycle 7 - August 1986
Unit 2, cycle 6 — February 1986
Unit 3, cycle 7 - February 1987

It is our intention to do as much nonoutage work as possible before the
above outageq. Our present schedule, however, does not indicate that
much nonoutage work can be completed before the, unit 2, cycle 5 outage.
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