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The NRC performed & Diagnostic Evaluation of the Brunswick Nuclear Project (BNF)
and its supporting organizations over the period of April 10.21 and May 1.5,
1989, An NRC Diasgnostic Evaluation Team (DET) Report was issued on August 2,
1989, CP&L responded to DET Report concerns via an Integrated Action Plan (1AF)
transaitted on September 27, 1989, In response to one of the DET concerns, CPAL
compitted (IAP Item D1) to re-evaluate the Brunswick offsite to onslite clectrical
circults design and procedures for compliance with 10CFR50, Appendix A, General
Design Criteria 17, Electrical Power Systems.

As & result of this evaluation, CP&L has concluded that the BNP electrical
distribution system, as designes, meets the requirements of GDC-17 as interpreted
when the plant was licensed and presented in 1EEE 308-1971.

Further, on November 1, 1989, NRC letter (NRC-89:.731) acknowledged CP&L's
compitment to re-evaluate the Brunswick electrical distribution system for
compliance with GDC-17 by March 31, 1990, The letter also requested CP&L to
respond to the folloving four questions:

3 Explain hov Brunswick satisfies the requirements of GDC-17 (as stated in
the current TS bases) by ldentifying the lmmediate and the delayed access
circults for each unit and describing how the backfeed capability can be
established within the acceptable time limit to assure that specified
acceptable fuel design limits and design conditions of the reactor coolant
pressure boundary are not exceeded (i.e., one SAT and on-site diesels are
not available -paragraph 3 of GDC-17),

2. Describe how Surveillance Requirement 4.8.1.1.1.b has been performed over
the years for the delayed source (backfeeding through UAT). The discussion
should also include your recent amendment change on Surveillance
4.8.1.1.1.b,

B Describe spocific use of bus ties between the units. Also describe the
transfer methods (sutomatic and manual) as well as any transfer limitations
(1.e., not enough capacity on the SAT's etc.) if the SAT's are shared
between the two units.

b, Discuss the adequacy of your current TS wii. respect to the June 17, 1989
LOOP event.

This report documents the evaluation of the BNP electrical distribution system
compliance with GDC-17 offsite to onsite electrical circuits requirements and
provides responses to NRC letter NRC.89.731 questions 1 through 4.



EVALUATION OF LICENSING BASLS

The Brunswick offsite to onsite electrical circults licensing basis is
documented, as follows. This evaluation {s based upon the current design of the
ENP offsite to onsite electrical distribution system and upon a review of
licensing documents and standards existing at the time BNP was licensed.

GDC-17 was originally issued on February 20, 1971 and stated, in part:

Electrical power from the transmission network te the switchyard
shall be supplied by

(not necessarily on separate rights of way) designed and located so
a8 to suitably minimize the likelihood of their simultaneous failure
under operating and postulated accident and environmental conditions,
‘emphasis added)

On July 7, 1971, GDC+17 was revised to state the following:
Electrical power from the transmission network to the gn-site

\ (not necessarily on separate rights of way)
designed and located so as to minimize to the extent practical the
likelihood of thelr simultaneous fallure under operating and
postulated accident and environmental conditions. (emphasis added)

The Brunswick original FSAR und UFSAR state that the plant is in compliance with
GbC-17. The original FSAR Appendix F, Page F-15 and UFSAR Chapter 3, Section
3.1.2.2.8, Page 3.1.2:5, address GDC:17 cowpliance as follows:

The plant electrical distribution system has been designed in
accordance with the guidelines as outlined in 1EEE Standard 308.1971,
Criteria for Class 1E Electrical Systems for Nuclear Power Cenerating
Stations.

The following are some of the critical excerpts from IEEE 308.1971:

5.2.3 Preferred FPower Supply

(1) Description. The preferrved power supply shall consist of gne
or more circuits from the transmission setwork ov equivalent
source of electric energy to the distribution system. (emphasis
added)

Availability. A minimum of one circuit from the transmission
network normally shall be available during operation, If only
one circuit from the transmission network is normally
avallable, the

design shall include a provision for alternate access to the

transmission network within gight hours of post-accident unit
shutdown. (emphasis added)




5.2.4 Standby Power Supply

(2) PFunction. The standby power supply shall provide electric
energy for the operation of emergency systems and engineered
safety features during and following the shutdown of the
resctor when the preferred power supply is not available.

(4)  Avallability. The standby power supply shall be avallable
follovwing the loss of the preferred power supply within & time
consistent with the requirements of the engineered safety
features and the shutdown systems under normal and accident
conditions.

6.1  Preferred Power Supply

8.1.1 Capacity. A wulti-unit station may share preferred power
supply capacity between units. In such & case, as & winfwun
the total preferrved capacity wust be sufficient to operate the
engineered safety features for & design basis accident on one
unit and those systems required for concurrent safe shut-dowvn
on the remaining units. The type of accident and shut-down and
the unit assumed to have had the accident, shall be those which
give the largest total preferred capecity requirement.

9. luter:Unit Ties

It is permissible to provide inter-unit ties between the Class 1E
buses of the units in & multi-unit station, provided any siryle
component failure does not degrade the Class 1E electrical systems of
any unit below an accepiable level and provided that the independence
of the redundant systems is maintained.

The original FSAR Chapter 8, Section 8.10.11, Page 8.10.6 and the UFSAR Chapter
§, Section 8.3.1.2, Page 8.3.1:22, make the following two statements:

In the event of a total loss of the preferred power source, power for
the engineered safety features i{s supplied from the standby diesel
generators located on the site.

1f the unit generators are unavailable, there are two other
independent sources of auxiliary power: the standby diesel ge crators
and the 230 kV lines. Both sources may be connected to feed the
Class 1E buses, and each has capacity for operation of all systems
required to shut down the plant and maintain it in & safe shut down
condition,

Based upon the wording iu 1EEE 308:1971, the February 20, 1971 edition of GDC-17
requirements, the BNP original FSAR, and the BNP UFSAR the following scenario
demonstrates satisfactory compliance with GDC-17 for either unit at BNP.



1. If an accident occurs the Unit load is transferred from the Unit Auxiliary
Transformer (Normal Power Source) to the Start-up Auxiliary Transformer
(Preferred Povwer Source). Safe shutdown loads on the affected unit are
supplied by the Start-up Auxiliary Transformer and the emergency diesel
generators start in anticipation of & Start-up Auxiliary Transformer
fallure.

2. If the Start-up Auxiliary Transformer faills, the emergency diesel
generators provide power to the emergency buses and thereby to the safe
shutdown loads povered from the affected unit,

3. This situation will leave the affected unit emergency diesel generators as
the only source of AC pover remaining for the safe shutdown loads,
therefore, it is desirable to establish an alternative means of providing
AC pover to the emergency buses.

4. The backfeeding of the UAT provides an additional means of supplying power
to the affected unit emergency buses. The eight hour requirement for
establishing the backfeed ensures that prompt action is taken to extablish
& second o?’--ito power source for the affected unit emergency buses.

This scenario is a representation of how BNV, as licensed, meets the requirements
of GDC-17,

EVALUATION OF GRC:-17 COMFLIANCE

IEEE Standard 765-198), 1EEE Scandard for Preferred Power Supply for Nuclear
CGenerating Stations, was generated to provide detailed design criteria for the
Preferred Power Supply (PPS) to ensure & design commensurate with its intended
function and provide sufficient detail to interpret, clarify, and expand guidance
given in GDC-17, GDC-18, and A'S1/IEEE Std 308-1980, I1EEE Standard Criteria for
Clasy 1E Power Systems for Nu- -ar Power Generating Stations. NRC Regulatory
Guide 1.6 (Formerly Safety ¢ je 6) has not been revised to endorse 1EEE 765.
1983, however, it is assumec .nat the standard provides the current
interpretation of requirements for compliance with 10CFR50, Appendix A, General
Design Criteria 17, Electric Power Systems. The following are some excerpts from
IEEE 765-1983 that are applicable to this evaluation:

4.1  General

The preferred power supply (PPS) shall consist of Lwo or more circuits from
the transmission system to the Class 1E distribution system. (emphasie
added)

4.3 Capacity and Capability

Each circuit of the preferred power supply shall be designed to provide
sufficient capacity and capability to power equipment required to ensure
that:

(1) Specified acceptable fuel design limits and design conditions of the
reactor coolant pressure boundary are not axceecwed as & result of
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anticipated operational occurrencer.

(2) The core is cooled and containment integrity and other vital
functions are maintained in the event of plant design basis
accldents.

4.5 Avallability

A ninimun of two circuits from the transmission system to class 1E powver
system shall be designed to be svallable during start-up and normal
operation to meet accident, post-accident, and safe shutdown requirements
in accordance with the following guidelines.

(¢)

(%)

A minimun of one PPS shall be designed to be available automatically
to provide pover to the class 1E buses vithin a fev seconds following
a design basis accident,

A second circuit shall be designed to be available within a time
period demonstrated to be adequate by the safety analysis of the
station,

7.1 Shared System Capability

Shared preferred power supply circuits shall be capable of simultaneously
supplying all loads required for each designed mode of operation of both

units,

A nunber of significant changes have been made in the interpretation of
requirements for compliance with GDC:17 between the period when BNP was licensed

and 1989,

Some specific differences between the original interpretation and the

current interpretation of GDC-17 are relevant to this documentation, and are
presented as follows:

1.

When BNP was licensed I1EEE Standard 308-1971 required the preferred
power source to consist of gne or more c¢ircuits from the transmission
network to the distribution system. Current interpretation per I1EEE
Standard 765-1983 and 1EEE Standard 308.1980 requires the preferred
power source to consist of Lwo or more circuits from the transmission
network to the class 1E distribution system,

When BNP was licensed 1EEE Standard 308:1971 required the design to
include a provision for alternate access to the transmission network
within gight bourg of post-accident unit shutdown, I1EEE Standard
765-1983 requires that & second circuit (from the transmission
network) shall be available

1EFE Standard
308-1980 requires that for non-accident conditions each of the
circuits shall be designed to be available in sufficient time to
assure that specified acceptable fuel design linits, and design
conditions of the reactor coolant pressure boundary, are not
exceeded, assuning that the other circuit and the standby power
supplies are unsvailable.



5. When BNP was licensed, 1EEE Standard 308-1971 allowed a multi-unit
station to share preferred pover supply capacity between units. In
such a case, the mininunm total preferred capacity must be sufficient
to operate the engineered safety features for a design basis accident
on one unit and those systems required for concurrent safe shut-down

on the remaining units. This requirement is the same for I1EEE
Standard 308.1980,

CONCLUSIONS

The BNP electrical distribution system, as designed, meets the requirements of
GDC-17 interpreted when the plant was licensed and presented in 1EEE 308.1971,




NEC QUESTION )

Explain how Brunswick satisfies the requirements of GDC-17 (as stated it
the current TS bases) by {dentifying the immediate and delaved access
clrcuits for each unit and describing how the backfeed capability can be
established within the acceptable time limit to assure that specified
acceptable fuel design limits and design conditions of the resctor coolant
pressure boundary are not exceeded (i.e., one SAT and on-site diesels are
not available - paragraph 3 of GDC-17)

Question 1 - Response
GDC-17 was originally issued on February 20, 1971 and stated, in part

Electrical power from the transmission network to the
switchyard shall be supplied by two physically independent
Sransnission lines (not necessarily on separate rights of way)
designed and located so as to suitably minimize the likelihood
of their simultaneous failure under operating and postulated
accident and environmental conditions. Two physically
independent circuits from the switchyard to the on-site

electrical distribution system shall be provided. (emphasis
added)

On July 7, 1971, GDC-17 was revised to state the following

Electrical power from the transmission network to the an-site

electrical distribution system shall be supplied by two
physically independent circuits (not necessarily on separate

rights of way) designed and located so as to wminimize to the
extent practical the likelihood of their simultaneous failure
under operating and postulated accident and environmental

conditions A _switchyard common to both circuits is
Acceptable. (emphasis added)

For the July 7, 1971 revision to GDC-17, the Federal Register Notice stated

that the changes related "solely to correction and clarification” and were

(nitted from the notice of proposed rule making. The original reference t
“tvo transmission lines" and the revisions inclusion of the sentence "A

switchyard common to both circuits s acceptable® combined with the

constant reference to "rights of way" are indicative of the emphasis placed

on transnission lines and the switchyard

ENP FSAR and UFSAR state that the plant is in compliance with GDC-17, The
original FSAR Appendix F, Page F-15 and UFSAR Chapter 3, Section 3.1.2.2.8, Pape
3.1.2-5, address GDC-17 compliance as follows:

The plant electrical distribution system has been designed
accordance with the guidelines as outlined in 1EEE Standard
308-1971, Criteria for Class 1E Electrical Systems for Nuclear
Power Cenerating Stations.




1EEE Standard 308:197]1 makes the following statements concerning the nunber
and avallability of circuits between the transnission network and the on-
site distribution systen

The preferred power supply shall consist of gne or Wers
clrecuits from the transmission network or equivalent source of
electric energy to the distribution systen. (enphasis added)

A winimun of one clircuit from the transmission network normally
shall be avallable during operation. If only one cireult from
the transmission network is normally avallable, the design
shall include & provision for alternate access to the

transwission network within gight hours of post-accident unit
shutdown. (emphasis added)

The Original FSAR Chapter 8, Section 8.10.11, Page 8.10:6 and the UFSAR
Chapter &, Section 6.3.1.2, Page 6.3.1:22, nake the following two
statements

In the event of a total loss of the preferred power source,
power for the engineered safety features is supplied from the
standby diesel generators located on the site

If the unit generators are unavailable, there are two other
independent sources of auxiliary power: the standby diesel
generators and the 230 kV lines Both sources may be connected
to feed the Class 1E buses, and each has capacity for operation
of all systems required to shut down the plant and maintain it
in & safe shut down condition

Based upon the wording in IEEE 308-1971, the February 20. 1971 edition of
GDC-17 requirements, the FSAR, and the UFSAR the following interpretation
for the availability of a second off-site power source was made

1 If an accident occurs the Unit load is transferred from the Unit
Auxiliary Transformer (Normal Power Source) to the Start-up Auxiliary
Transformer (Preferred Power Source) Safe shutdown loads on the
affected unit are supplied by the Start-up Auxiliary Transformer and

the emergency diesel generators start in anticipation of a Start.-up
Auxiliary Transformer failure

If the Start-up Auxiliary Transformer fails, the emergency diesel
generators provide power to the emergency buses and thereby to the
safe shutdown loads powered from the affected unit.

This situation will leave the affected unit emergency dlesel
generators as the only source of AC power remaining for the safe
shutdown loads; therefore, it is desirable to establish an
alternative means of providing AC power to the emergency buses

The backfeeding of the UAT provides an additional means of supplying
povwer to the affected unit emergency buses The eight hour
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requirement for establishing the backfeed ensures that prompt action

is taken to esteblish a second off-site pover source for the affected
unit emergency buses

This scenario is & representation of how BNP, as licensed, meets the
requirements of GDC-17 The SAT is the fmmediately available off.-site to
on-site clrcult and the UAT is the delayed access off-site to on-site
circuit The UAT is avallable within eight hours of post.-accident unit
shutdown vie & backfeed from the transaission system through the nmain
transformer (1. ¢ the emergency diesel generators are relied upon until

the backfeed 1s conpleted) Voltage calculations and procedures exist for
the backfeeding of the UAT

Caleulation BES17-E-01-F, Analysis For UAT Backfeed, vas approved on
September 25, 1985 as part of TAR B8S5.17 The calculation performed a
voltage study for the backfeed of the UAT wher the main generator and the
SAT are unavailable e calculation considered the following:

Low-voltage study on Unit 2 with Unit 1 at full power, Unit 2 in the
scheduled SAT outage (backfeeding through the main transformer and
UAT) and both common buses being fed from Unit 2

Low:voltage study on Unit 2 with LOCA start on Unit 1 while Unit 2 is

in the scheduled outage and feeding both common buses (RHR-2C and
RHR-2D starting)

Low-voltage study on Unit 2 with LOCA run on Unit 1 while Unit 2 is

in the scheduled SAT outage and feeding both common buses (RHR-2C and
RHR-2D running)

High-voltage study on Unit 2 with Unit 1 at full power, Unit 2 in the
scheduled SAT outage and both common buses being fed from Unit 1

Loading on both units is similar and the evaluation of Unit 2 was based on the
results of the Unit 1 calculations, with the exception of a high voltage

calculation The calculation demonstrates the acceptability of supplying in-
house loads via a UAT backfeed

ENP developed revisions to Operating procedures 1(2)-0P-50 which allow the UAT
backfeed to be established in an 8 hour period of time in the event of a loss of
the SAT. Additionally, actions were taken after the June 17, 1989 loss of the

SAT, to streamline the operating procedures and to provide training to Operations
personnel

Additional capability is available in the BNP design to support a GDC-17 event,
Service vater and one train of RHR are available at all times, powered from the

naffected unit In addition, following completion of modifications to meet
CFR 50.63 for Station B

Blackout, a cross-tie capability will be available to
power the affected unit's battery chargers from the unaffected unit. Once this
modification is complete, BNP procedures will be revised te enhance the ability

to cope with a loss of the preferred power supply coincident with unavailability
of the unit's diesel generator(s) (GDC-17) event
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NEC _QUESTION 2

Describe how Surveillance Requirement 4. 8.1.1.1.b has been performed over
the years for the delayed source (backfeeding through UAT) The discussion
should also include your recent amendment change on
Survelillance 4.6.1.1.1.b

uestion 2 + Response

Surveillance Requirement 4 . 8.1.1.1.b specifies that the unit power supply
be transferred from the normal circuit to the alternate circult at least
once per 18 months during shutdown. As neted in & 1988 Brunsvick request
for a Technical Specification amendment of this survelllance, Brunswick
considered that tvo transaission lines were used to satisfy the
requirements of slternate and normal and; therefore, the surveillance was
not applicable to Brunswvick Following discussions with the NRC Staff, the
Company revised the Bases to Technical Specification 3/4.8 to state, ir
part
The requirement of Specification 4.8.1.1.1.b to demonstrate the
operability of the independent circuits between the offsite
transmission network and the onsite Class 1E distribution system may
be satisfied by transferring unit loads from the unit auxiliary
transformer (UAT) tyv the start-up auxiliary transformer (SAT) The
requirement to perform this demonstration 'during shutdown' fmplies
that this testing may be performed by the normal power switching
evolutions during unit shutdown or while shutdown

The NRC approved this bascs change on May 25, 1989
procedure to perform the surveillance as identified in the revised Bases
was not established prior to the Bases amendment
the required transfer of power using normal operating procedures since
initial operation through normal operating procedures
reflected the current methodology

Although a formal
Brunswick was conducting

These procedures




BEC QUESTION 3

Describe specific use of bus ties between units ALso describe the
transfer methods (sutomatic and manual) &s well as any transfer limitations

(1.¢., not erugh capacity on the SATs etec.) if the SAT's are shared
between the two units

juestion 3 - Response
BNP does not use bus ties for compliance with GDC-17

Energency bus cross ties are used in conjunction with two Appendix R
Alternate Safe Shutdown scenarios In the svent of & diesel generator No

1 cell five the cross tie breakers between 4.16 kv emergency buses El, E2,
and E3 are panually closed to provide Alternate Safe Shutdown Train A power
to Train B In the event of an E6 Unit Substation cubical fire the cross
tie breakers between 4 .16 kV emergency buses El, E2, and E4 are panvelly
closed to provide Alternate Safe Shutdown Train B power to Train A

The emergency bus cross tie breakers are currently racked out with the
control power fuses pulled, as required by the UFSAR section $.3.1.1.6.3

This does not preclude plant operations from using the cross tie breakers
if necessary

The 4.16 kV Balance of Plant buses Common A and Common B are provided with
an sutomatically initiated, delayed, dead bus transfer The scheme is
capable of energizing either bus and its loads from the other bus when the
normal source of power (incoming feeder) is lost and the voltage on the bus
has decayed to a point that is between 25 and 30 percent of

nominal
voltage The transfer is initiated by automatically closing the bus tie

breaker following loss of voltage on the bus to be transferred and after
checking that the incoming ‘eeder breaker on the bus to be transferred is
open. The transfer is dlocked if the incoming feeder breaker of the bus to
be transferred fails to open. This is the only condition at BNP where the
SAT 1s normally shared between the units. The UAT backfeed voltage

analysis, mentioned earlier, considered the voltage conditions where 4. 1¢
kV common buses are cross tied.

Th. .16 kV Balance of Plant bus 1B is eguipped with a tie breaker to bus
28 The tie breaker is racked out and cannot be closed without an
engineering evaluation, as required by plant operating procedures
1(2)-0P-50, Plant Electric System Operating Procedure




Discuss the adequacy of your current TS with respect 1o the June 17 1989,
LOOP event

vestion 4 « Response

The current Brunswick Technical Specification requirements are adequate for
loss of off-site pover events, including the LOOP event that occurred on
June 17, 1989 Technical Specifications for the electrical system (AC) are
established to assure that adequate electrical power is available under the
most limiting accident conditions within the accident analysis The most
limiting accident condition for the Brunswick Plent includes the loss of

all off-site pover and the loss of one diesel generator The 100P event on

June 17, 1989 did not place the plant outside this design basis analysis.

Technical Specifications are not unigquely established to provide controls
for esach design criteria and regulation applicable to the nuclear
facilities As such, Technical Specification 3.8.1.1 vas not established
to ensure compliance with GDC-17, but was derived from the analvses and
evaluation included in the safety analysis report per 10 CFR 50,36 As
noted, operation within these specifications assured the health and safety
of the public were not threatened when off-site power was lost: therefore,
the current technical specifications are considered adequate
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