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BROWNS I'ERRY NUCLEAR PLANT (BFN) - UNITS 1, 2, AND 3 - GENERIC LETTER
(GL) 91-11, RESOLUTION OF GENERIC I1SSUES (GIs) 48, "LCCs FOR CLASS 1lE
VITAL INSTRUMEN{ BUSES,"™ AND 49, "INTERLCCKS AND LCCs FOR CLASS 1E TIE
BREAKERS"

References: 1. TVA to NRC letter dated Jauuary 29, 1992, same subject.

This letter provides NRC with BFN's response, pursuant to 10 CFR
50,54(f), to Seneric Letter 91-11, "Resolution of Generic Issues 48,
'LCO2 For Class 1E Vital Instrument Buses,' and 4%, 'Interlocks And LCOs
For Class 1E Tle Breakers," dated July 18, 1991, GL 91-1] directed
licensees to evaluace the applicability of GIs 42 and 49 tc their plant
and to implement procedural ccntrols (or to provide justification that
such controls are not necessary) to fulfill the following requirements:

1. Limit the time that a plant ig in possible violation of the
single-failure criterion with regard to the Class 1E vital
instrument buses and tie-breakers,

Require survelillances of these components, and

nY

3. Ensu.. that, =2xcept for the times cuvered in Item (1), the
plant is operating in an electrical configuration consistent
with the regulations and its design bases.

DFN has completed its evaluation and has concluded that the
administiative controls in place satisfy th recommendations of the GL.
The bases for this conclusion are provided in the Enclosure,
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EMCLOSURE

The following is the proposed resolutinn of Generic Issues (Gls) 48 and 49 for BFN Units 1,

2, and 3 utilizing the guidan~e provided in Enclosure 1 ¢f Generic Letter (GL) 91-11.

The GL recommended that each licensee "ensure that your plant nas procedures that include
time limitations and surveillance requirements for

1. Vital instrument buses (typically 120VAC buses),

2. Inverters or other onsite power sources to the vital instrument buses,
and

3. Tie breakers that can connect redundant Class 1E buses (AC or DC) at one unit or
 that can connect Class 1E buses between units at the same site."

Two BFN electrical systems satisfy the definition of a "vital instrument bus" (VIB) provided
«n GL 91-11. These are 1) the 208/120VAC Instrument and Control Power System, and 2)
the 120VAC Reactor Protection (RPS) System Power Supply. A brief description of each
system along with TVA’'s re:ponse to the GI for zach system is provided below.

1. 208\i20VAC Instrument and Control (1 & C) Power System

One pair of | & C buses is provided {or each unit. Each bus in the pair is energized
by an independent Class 1E 480V shutaown board source via a 480-208\120VAC
transformer in series with a 2081120-208'120VAC regulating transformer, and is

ultimately backed by the shutdown board’s associated diesel generatur (DG). To
increase the reliability of the system, the alternate supplies are frem the same division
of another unit. The following table su.amarnizes the normal and alternate power
supply arrangements for each bus:

DIVISION

BUS NORMAL ALTERNATE

1&C Bus A (U1)
1&C Bus B (Ul)
1&C Bus A (U2)
1&C Bus B (U2)
1&C Bus A (U3)
1&C Bus B (U3)

480V Shutdown Bd 1A
480V Shutdown Bd 1B
480V Shutdown Bd 2A
480V Shutdown Bd 2B
480V Shutdown Bd 3A
480V Shutdown Bd 3B

480V Shutdown Ba 2A
480V Shutdown Bd 3B
480V Shutdown Bd 3A
480V Shutdown Bd 1B
430V Shutdown Bd 1A
480V Shutdown Bd 2B

I
Il
I
I
[
Il

An auto-transfer switch is provided on :.ch unit to transfer to the alternate supply
after a three second time delay when the normal supply vollay?‘ccrcases to 70% of

nominal bus voltage. Auto transfer back to the normal supply®
normal supply voltage increases to 90% of its nominal value.

scheme is shown pictorially on Figure 1.

i occur when the
¢ 1&C bus transfer
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The 1&T transformer capabilities are adequate 10 supply normal 10ads plus the
additional 1&C bus load from another unit. Transfer to the alterna‘*s supply (same
division tyom another uait) maint=ins the divisional integrity of the 1&C buses and
does not expose the 1 & C Luses to the potential for a violation of the single failure
criterion. Therefore, no time limitations or additional . ntrols are necessary to ensure
the reliability and avai'ability of the 208\120VAC I & © T'uwer Syswem,

. Desci ption of the 120VAC RPS Power Supply

Two redundant and electrically separated RPS channels, A and B, including power
supplies, are provided on each unit. Gach RPS power supply consists of a moior-
generator (MG) set and two series circuit protectors. Each unii’s RPS Channel A
MC set is powered from that unit’s 480V RMOV board A. Each unit's Channel B
MG set is powered from the corresponding 480V RMOV board B. The MG sets have
no alternate po ver supplies. For Unit 2, the Unit Preferred Regulating transformer
provides the capability for a common alternate power supply to both RPS channels’
distribution buses from the Standby Aux'i‘ary Power System. The Unit Preferred
Transformer is a 480-24M120VAC stepdown transformer fed from the Unit 2 480V
RMOV Board 2B. For Units 1 and 3 the KPS alternate supply capability for each bus
is provided by each unit’s RPS regulating transformer. The RPS Regulating
Transformers are supplied from the Standby Auxiliary Power System via 480V
Shutdown board 1B fer Unit 1 and 480V KMOV Board 3B for Unit 3. A switch is
provided on each unit battery board to align a RPS channel to its alternaie supply.
The RPS bus transfer scheme is shown on Figure 2. Interlocks are provided to
prevent the alterrate supply from supplying both channels simultaneously, and to
prevent closing both the normal supply breaker and the alternate supply breaker to
any one channel simultaneously. The design of the RPS is such that on a loss of
normal or alternate powers, components go to their fail-safe condition and a ieactor
scram occurs. The RPS bus must be manually re-energized following a loss of power.
Taerefore, no single-failure exposure exists for the RPS power supply.

As described above, the concerns presented .n the GL are not applicab'e to the 208/120V AC
1&C Power System and the RPS Power Supply due to inherent design features. Therefore,
we have concluded that GI-48 is resolved for the BFN VIBs.
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FIGURE 1
BFN | & C BUS TRANSFER SCHEME
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FIGURE 2

RPS BUS TRANSFER SCHEME Page 4 of B
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Response 1o G1-49, "Interlocks and Ls s for Class 1E Tie Breakers'

wn Boar en 480V Reactor
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D. When a 480V Shutdown Board is being fed from its emergency traasformer
the altemate feeder breaker to a RMOV Board fed from the Shutdown Board
cannot be clesed.

These restrictions are also applicable to the Unit 3 DG 480V Auxiliary Boards when
Unit 3 is in operation,

When a 480V Shutdewn Board or Unit 1 or 2 DG 480V Auxiliary Board is placed on
its alternate source, the board may be considered operable as long as the technical
specification limiting condition for operation associated with the normal source 4KV
Shutdown Board is adhered to.

These restrictions have been incorporated into Operating Instruction 0-OI-57B,
480V/240V AC Electrical System. The alignment ¢f the 480V RMOV and Shutdown
Boards for system operability is performed in accordance with 0-OI-57B and is
independently verified. Board alignment is then monitored by the BFN System Status
Control Program.

. 4KV Shu. >wn Board Tie-breakers

Each of the 4KV Shutdown Boards on Units 1 and 2 (Boar's A, B, C, and D) may be
connected to its respective (same division) Unit 3 4KV Shutdown Board (Boards 3EA,
3EB, 3EC, and 3ED, respectively) via cross-tie breakers. This des.gn feature enabies
a Unit 1 or a Unit 2 Diesei Gererator (DG) to be operated in parallel with its
respective Unit 3 DG. For example, DG A can be paralleled only with DG 3A.These
interconnections are through man:-ally controlled circuit breakers which are
electrically interlockea to prevent the tie-breaker from being closed when the normal
cupply breaker is closed. Additional interlocks are provided to ensure that the DGs
are properly synchromzed prior (0 interconnection. The alignment of the 4KV
Shutdown Boa.ds is monitored in accordance with the System Status Control
Program.

Parailel operation of two DGs is administratively limited to a condition where an
accideni signal is present in any unit and offsite power is not available and 10 minutes
have elapsed since the accident began. Parallel DG operation is controiled by
Abnormal Operating Instruction 0-AOI-57-1A, Loss of Offsite Power.
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alternate feeders to the DC RMOV Boards continued power operation is permissible
during the succeeding seven days. The ~lignment of the 250V DC Power Systenr is
~ontrolled by 0-OI-57D, DC Electrical System Operating Instruction and is monitored
by the System Status Control Program.

BFN has evaluated the use of Class 1E tie-breakers against the NRC staff’s
recommendations contained in the GL and has determined that the existing conirols are
sufficient to resolve the GI-49 concern.



