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10 CFR 50. 90
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ATTN: Docunent Control Desk
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Washi ngton, D.C. 20555-0001
Cent | enen:
In the Matter of ) Docket Nos. 50-259
Tennessee Vall ey Authority ) 50- 260
50- 296

BROANS FERRY NUCLEAR PLANT (BFN) - UNITS 1, 2 AND 3 — LI CENSE
AVENDVENTS AND TECHNI CAL SPECI FI CATI ON CHANGES — REVI SION I N THE
NUVBER OF EMERGENCY CORE COOLI NG SYSTEMS REQUI RED | N RESPONSE TO
A LOSS OF COOLANT ACCI DENT (TS-424)

Pursuant to 10 CFR 50.59 and 10 CFR 50. 90, Tennessee Vall ey
Aut hority (TVA) is submtting a request for an anendnent and
Techni cal Specification changes to |icenses DPR- 33, DPR-52 and
DPR-68 for BFN Units 1, 2 and 3, respectively.

TVA's planned restart of Unit 1 will require nodifications to
elimnate the potential for overloading a Units 1/2 4KV shut down
board or diesel generator when both Units 1 and 2 are in-service.
These nodifications will reduce the nunber of Energency Core
Cooling System (ECCS) subsystens that are actually available in
response to certain design basis Loss of Cool ant Accident (LOCA)
scenarios. The reduction in the actual nunber of ECCS subsystens
available to mtigate the consequences of a LOCA is a reduction
in redundancy and requires a |icense anendnent under the

provi sions of 10 CFR 50.59. The reduction in the actual nunber
of ECCS subsystens available to mtigate the consequences of a
LOCA wll result in a change to Updated Final Safety Analysis
Report (UFSAR) Table 6.5-3 for two non-boundi ng cases:
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Reci rcul ation suction break, coupled with the opposite
unit false LOCA signal as the assuned single failure; and

Reci rcul ation di scharge break, coupled with the opposite
unit false LOCA signal as the assuned single failure.

The nodifications also result in a revision to the nunber of
requi red channels for the Low Pressure Cool ant |njection punp
start tinme delay relay function specified in Technical
Specification Table 3.3.5.1-1.

The present BFN LOCA analysis is conservative with respect to the
current plant’s actual equi pnment availability. The reduced
nunber of avail abl e ECCS subsystens has previously been anal yzed
and is consistent wwth the current LOCA analysis. Therefore, the
proposed anendnents and Techni cal Specifications are acceptable
based upon the current approved LOCA anal ysis and conformnms to

10 CFR 50. 46 and Appendi x K. Since no changes to the LOCA

anal ysis are required, the requested anendnents and Techni cal
Speci fication changes are not being submtted as a “risk-inforned
licensing action” as defined by Regulatory Guide 1.174, *“An
Approach for Using Probabilistic Ri sk Assessnment in Risk-Inforned
Deci sion on Pl ant-Specific Changes to the Licensing Basis.”

TVA has determ ned that there are no significant hazards

consi derations associated with the proposed anendnents and
Techni cal Specification changes. The proposed anendnents and
Techni cal Specification changes qualify for a categori cal
exclusion fromenvironnmental review pursuant to the provisions of
10 CFR 51.22(c)(9). Additionally, in accordance with

10 CFR 50.91(b)(1), TVA is sending a copy of this letter and
attachnments to the Al abama State Departnent of Public Health.

Encl osure 1 provides TVA' s eval uation of the proposed anmendnents
and Techni cal Specification changes. Enclosure 2 contains copies
of the appropriate marked-up Units 1, 2 and 3 Techni cal

Speci fication pages showi ng the proposed changes. Enclosure 3
contains copies of the appropriate marked-up Units 1, 2 and 3
Techni cal Specification Bases pages showi ng the resulting
changes.

TVA currently utilizes nuclear fuel manufactured by 4 obal

Nucl ear Fuels. As discussed in Technical Specification Change
421 (Reference 1), TVA is preparing to use fuel assenblies froma
di fferent manufacturer (Framatonme Advanced Nucl ear Power). The
ECCS performance anal ysis di scussed in Enclosure 1 was perforned
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by General Electric, using NRC generically approved net hods.

When TVA utilizes Framatone fuel, the ECCS performance will be
re-anal yzed using Framatone’s generically approved nethodol ogy.
The same ECCS perfornmance paraneters utilized in Enclosure 1 wll
be utilized by Framatone when it perforns the rel oad anal ysis
with the new fuel. NRC review and approval of this proposed
amendnent s and Techni cal Specification changes are not affected
by any potential change in fuel type or manufacturer.

The proposed anendnents and Techni cal Specification changes are
necessary to support the restart of Unit 1. Portions of the

nmodi fications necessary to inplenment the anmendnents and Techni cal
Specification changes are required to be installed on Unit 2
during an outage that precedes the restart of Unit 1. The Unit 3
nmodi fications discussed are not required to elimnate the
potential for overloading any units’ shutdown board or diesel
generator. They may be perfornmed at TVA's discretion for
fidelity between the three units. Therefore, TVA requests that

t he anendnents be made effective upon issuance and the revised
Techni cal Specifications be nmade effective for:

Unit 1 within 60 days of approval,

Unit 2, during the Unit 2, Cycle 13 refueling outage
(February 2005), and

Unit 3, during the Unit 3, Cycle 12 refueling outage
(March 2006).

To support this schedule, TVA requests that the anmendnents and
Techni cal Specification changes be approved by April 1, 2004.

There are no regulatory comnmtnments associated with this
submttal. |If you have any questions about this nmatter, please
contact ne at (256)729-2636.

| declare under penalty of perjury that the foregoing is true and
correct. Executed on April 11, 2003.

Si ncerely,

original signed by:

T. E. Abney
Manager of Licensing
and I ndustry Affairs
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Encl osures:
1. TVA Eval uation of Proposed Anendnents and Techni cal
Speci fications changes
2. Mar ked-up Units 1, 2 and 3 Technical Specifications pages
3. Mar ked-up Units 1, 2 and 3 Techni cal Specification Bases
pages

Ref er ence:

1. TVA letter, T.E. Abney to NRC, “Browns Ferry Nucl ear Pl ant
(BFN) — Units 1, 2, and 3 — Technical Specifications (TS)
Change 421 — Framatone Fuel Design and Storage,”

February 13, 2003.

Encl osures
cc( Encl osures):
State Health O ficer
Al abama State Departnment of Public Health
RSA Tower - Adm nistration
Suite 1552
P. O Box 303017
Mont gonery, Al abama 36130- 3017
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TEA: SMK: BAB

Encl osures

cc (Encl osures):

Bhat nagar, PAB 1E- BFN
J Bur zynski, BR 4X-C

G Jones, POB 2C BFN

E. Maddox, LP 6A-C

C. Acsvary, LP 6A-C
R
W
J.

wn

Rupert, LP 6A-C
Si nger, LP 6A-C
Vigluicci, ET 11A-K
E. Wggall, PEC 2A-BFN
RB Support, LP 5MC
EDVS- K (wi th Encl osures)

%;U!'”?.‘-‘.U.‘-‘?UZP

s:lic/submt/ TechSpec/ TS-424 Conmon Acci dent Signal R27



Encl osure 1

Li cense Anendnents and Techni cal Specification
Changes — Revision in the Nunber of Energency Core
Cool i ng System Subsystens Required in Response to a

Loss of Cool ant Accident (TS-424)

TVA Eval uation of Proposed Anendnents and Techni cal
Speci ficati on Changes

1. 0 DESCRI PTI ON

This letter requests an amendnent and Techni cal Specification
changes to licenses DPR- 33, DPR-52 and DPR-68 for BFN Units 1, 2
and 3, respectively. TVA' s planned restart of Unit 1 will
require nodifications to elimnate the potential for overl oadi ng
a Units 1/2 4KV shutdown board or di esel generator when both
Units 1 and 2 are in-service. These nodifications will reduce

t he nunber of Emergency Core Cooling Systenms (ECCS) subsystens
that are actually available in response to certain design basis
Loss of Cool ant Accident (LOCA) scenarios. The reduction in the
actual nunmber of ECCS subsystens available to mtigate the
consequences of a LOCA is a reduction in redundancy and requires
a |license anendnent under the provisions of 10 CFR 50.59. The
nmodi fications also result in a revision to the nunber of required
channels for the Low Pressure Coolant Injection (LPClI) punp start
time delay relay function specified in Technical Specification
Table 3.3.5.1-1.

The present BFN LOCA analysis is conservative wwth respect to the
current plant’s actual equi pnment performance. The reduced nunber
of avail abl e ECCS subsystens has previously been anal yzed and is
consistent wwth the current LOCA analysis. Therefore, the
proposed anmendnents and Techni cal Specification changes are
accept abl e based upon the current approved LOCA anal ysis and
conforms to 10 CFR 50.46 and Appendi x K

The proposed anendnents and Techni cal Specification changes are
necessary to support the restart of Unit 1. Portions of the

nmodi fications necessary to inplenment the anmendnents and Techni cal
Specification changes are required to be installed on Unit 2
during an outage that precedes the restart of Unit 1. The Unit 3
nodi fications are not required to elimnate the potential for
overl oading any units’ shutdown board or diesel generator. They
may be perforned at TVA' s discretion for fidelity between the
three units. Therefore, TVA requests that the anmendnents be nmade
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ef fective upon issuance and the revised Techni cal Specifications
be made effective for

Unit 1 within 60 days of approval,

Unit 2, during the Unit 2, Cycle 13 refueling outage
(February 2005), and

Unit 3, during the Unit 3, Cycle 12 refueling outage
(March 2006).

To support this schedule, TVA requests that the anmendnents and
Techni cal Specification changes be approved by April 1, 2004.

2.0 PROPCSED AMENDMVENTS / TECHNI CAL SPECI FI CATI ON CHANGES

The proposed amendnents and Techni cal Specifications changes are
descri bed bel ow. The associ ated Techni cal Specification Bases
changes are provided for informati on and do not require NRC
approval .

2.1 Proposed Arendnents

The nunber of ECCS subsystens actually available to mtigate the
consequences of a LOCA is being reduced for the follow ng four
anal yzed cases:
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Recircul ati on Suction Break, coupled with one of the
foll ow ng assuned single fail ures:

- Battery I nstead of three Residual Heat
Renoval (RHR) punps operating and
i njecting water through two LPCI
| oops, two RHR punps wll be
operating and injecting water
t hrough one LPCI | oop.

- Opposi te | nstead of two RHR punps operating
Unit Fal se and injecting water through two LPCl
LOCA Si gnal | oops in each unit (one punp in each
(Units 1 | oop), two RHR punps w il be

and 2 only) operating and injecting water
t hrough one LPCI |oop in each unit.

Recircul ati on Di scharge Break, coupled with one of the
foll ow ng assuned single failures:

- Battery | nstead of one RHR punp operating
and injecting water through a LPCl
| oop, no RHR punps will be avail abl e

for LPCl .

- Opposite | nstead of one RHR punp operating
Unit Fal se and injecting water through a LPCl
LOCA Si gnal | oop, no RHR punps will be avail abl e
(Units 1 for LPCl .

and 2 only)

The nunber of avail able ECCS subsystens evaluated in the current
Browns Ferry SAFER/ GESTR-LOCA Anal ysis is described in

Tabl e 6.5-3 of the Updated Final Safety Analysis Report (UFSAR)
As a result of the change to the nunber of ECCS subsystens
actually available to mtigate the consequences of a LOCA, the
proposed anendnments will revise UFSAR Table 6.5-3 for two of the
non- boundi ng cases:

Reci rcul ation suction break, coupled with the opposite
unit false LOCA signal as the assuned single failure; and

Reci rcul ation di scharge break, coupled with the opposite
unit false LOCA signal as the assuned single failure.
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No changes to UFSAR Table 6.5-3 are required for the non-boundi ng
case of a Recircul ation discharge break, coupled with the assuned
single failure of a battery, since the actual ECCS subsystens
available to mtigate the consequences of the LOCA wll be the
sane as that evaluated in the current Browns Ferry

SAFER/ GESTR- LOCA Analysis. Simlarly, no changes to UFSAR

Table 6.5-3 are required for the boundi ng case of a Recircul ation
suction break, coupled with the assuned single failure of a
battery, since the actual ECCS subsystens available to mtigate

t he consequences of the LOCA will al so be the sanme as that
evaluated in the current Browns Ferry SAFER/ GESTR- LOCA Anal ysi s.

The changes to UFSAR Table 6.5-3 are descri bed bel ow. Del etions
are noted by strikeout text (e.g., deletioen) and additions are
bol ded (e.g., addition). The table will be revised for both the
recircul ation suction pipe break and recircul ati on di scharge pipe
break scenari os.

1. The table currently states that for a recircul ation
suction pipe break, conbined with a fal se acci dent signal
between Units 1 and 2, the follow ng systens woul d be
avai |l abl e:

Aut omati ¢ Depressurization System ( ADS)

Hi gh Pressure Cool ant Injection (HPC);

One Low Pressure Core Spray (LPCS) |oop; and
Two RHR punps in LPCI node injecting in two
recircul ation | oops.

The proposed change would state that for a recircul ation
suction pipe break, conbined with a fal se accident signal
between Units 1 and 2, the follow ng systens woul d be
avai |l abl e:

ADS;

HPCl ;

One LPCS | oop; and

Two RHR punps in LPCI node injecting in tw one

recircul ati on teeps | oop.

2. The table currently states that for a recircul ation
di scharge pipe break, conbined with a fal se acci dent signal
between Units 1 and 2, the follow ng systens woul d be
avai |l abl e:
- ADS;
HPCI ;
One LPCS | oop; and
One LPClI loop (Two RHR punps injecting in one
recircul ation | oop).
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The proposed change would state that for a recircul ation
di scharge pipe break, conbined with a fal se acci dent signal
between Units 1 and 2, the follow ng systens woul d be
avai |l abl e:
ADS;
HPCI ; and
—One LPCS | oop. and

U
Q'G.E'G: +e0p f'“*ﬁ!a"e PUAPS—-A-ecti-Rg—ih-one

A mark-up of the change to UFSAR Table 6.5-3 is provided on
Page E1-23.

2.2 Technical Specification Changes

The required nodifications result in a proposed revision to the
nunber of required channels for the LPCl punp start tinme del ay
relay function specified in Technical Specification

Table 3.3.5.1-1. The required nunber of channels for the LPC
punp start tine delay relay is specified for various punps with
di esel or normal power avail able. These changes are descri bed
bel ow.

1. For Units 1 and 2, six channels are currently required for
LPCl Punps A, B, Cand Dwth diesel power available. Wth
t he proposed change, only four channels are required. 1In

addition, Footnote (e) is being deleted, which states that
Punps A, B, C and D have two rel ays each (one per trip

systen).

2. For Unit 3, eight channels are currently required for LPCl
Punps A, B, Cand Dwth diesel power available. Wth the
proposed change, only four channels are required. 1In

addition, Footnote (e) is being deleted, which states that
Punps A, B, C and D have two rel ays each (one per trip

systen).

3. For Units 1 and 3, two channels are currently required for
LPCl Punps A and B with normal power avail able (one per trip
system). Wth the proposed change, only one channel is
required.

4. For Units 2 and 3, two channels are currently required for
LPCl Punps C and D with normal power avail able (one per trip
system). Wth the proposed change, only one channel is
required.

A mark-up of the proposed changes to Units 1, 2 and 3 Techni cal
Specification Table 3.3.5.1-1 is provided as Encl osure 2.
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2.3 Technical Specification Bases Changes

The revision to the nunber of required channels for the LPCI punp
start tinme delay relay function nust also be reflected in

Units 1, 2 and 3 Technical Specification Bases Section 3.3.5.1,
in the description of Applicable Safety Anal yses, LCO and
Applicablity. These changes are described bel ow

1. The Units 1 and 2 Bases st ate:

“There are four CS Punp and six LPCI Punp Start - Tine
Del ay Rel ays when power is being provided fromthe
normal power source, one in each of the punp start
logic circuits (LPCl punps C and D have two tine del ay
relays, one in each trip system.”

The Units 1 and 2 Bases woul d be revised to state:

There are four CS Punp and four LPCI Punp Start - Tine
Del ay Rel ays when power is being provided fromthe

nor mal power source, one in each of the punp start
logic circuits.

2. The Units 1 and 2 Bases al so state:

“There are also four CS and six LPCl Punp Start - Tine
Del ay Rel ays when power is being provided by the
standby source, one in each of the punp start |ogic
circuits (LPCl punps C and D have two tine del ay

rel ays, one in each trip system.”

The Units 1 and 2 Bases woul d be revised to state:

There are also four CS and four LPCl Punp Start - Tine
Del ay Rel ays when power is being provided by the
standby source, one in each of the punp start |ogic
circuits.

3. Simlarly, the Unit 3 Bases state:

“There are four CS Punp and eight LPCI Punp Start -
Time Del ay Rel ays when power is being provided fromthe
normal power source, one in each of the punp start
logic circuits (all four LPCI punps have two tine del ay
rel ays, one in each trip system.”
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The Unit 3 Bases would be revised to state:

There are four CS Punp and four LPCI Punp Start - Tine
Del ay Rel ays when power is being provided fromthe

nor mal power source, one in each of the punp start
logic circuits.

4. The Unit 3 Bases al so state:

“There are also four CS and eight LPCl Punp Start-Tine
Del ay Rel ays when power is being provided by the
standby source, one in each of the punp start |ogic
circuits (all four LPClI punps have two tine del ay
relays, one in each trip system.”

The Unit 3 Bases would be revised to state:

There are also four CS and four LPCI Punp Start-Tine
Del ay Rel ays when power is being provided by the
standby source, one in each of the punp start |ogic
circuits.

3. 0 BACKGROUND
The BFN ECCS consists of the foll ow ng:

HPCl ,

ADS,

LPCS, and

LPCI, which is an operating node of RHR

The ECCS subsystens are designed to limt clad tenperature over
the conpl ete spectrum of possible break sizes in the nuclear
system process barrier, including the design basis break. The
design basis break is defined as the conpl ete and sudden
circunferential rupture of the | argest pipe connected to the
reactor vessel (i.e., one of the recirculation |oop pipelines)
wi th displacenent of the ends so that bl owdown occurs from both
ends.

Thi s proposed anmendnents result in changes to the nunber of

| ow pressure ECCS subsystens available to respond to certain
desi gn basis LOCA scenarios. The | ow pressure ECCS consists of
LPCS and LPCI
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The LPCS consists of two i ndependent | oops. Each |oop consists
of two punps, a spray sparger inside the core shroud and above
the core, piping and valves to convey water fromthe pressure
suppression pool to the sparger, and the associated controls and
instrunmentation. Wen the systemis actuated, water is taken
fromthe pressure suppression pool. Flow then passes through a
normal Iy open notor-operated valve in the suction line to each 50
percent capacity punp.

The RHR Systemis designed for five nodes of operation (i.e.,
shut down cool i ng; Contai nnent spray and pool cooling; LPC

st andby cooling; and supplenental fuel pool cooling. During LPC
operation, the four RHR punps take suction fromthe pressure
suppression pool and discharge to the reactor vessel into the
core region through both of the recirculation | oops. Two punps
di scharge to each recirculation |loop. The LPCI subsystem nay be
initiated by automatic or manual nmeans. Automatic initiation
occurs for:

React or Vessel Water Level — Low Low Low Level 1, or

Both Drywell Pressure — High and Reactor Steam Done
Pressure — Low.

Upon receipt of an initiation signal, if normal AC power is
avail able, the four RHR (LPCl) punps start one at a tine. The
starting sequence is controlled by tinme delay relays. (If norma
AC power is not available, the four punps start sinultaneously,
as soon as the standby power source is available.) Surveillance
requi renents for these LPCI punp start tinme delay relays is
specified in Technical Specification Section 3.3.5.1 and

Techni cal Specification Table 3.3.5.1-1.

BFN is a three-unit plant. As discussed in UFSAR Section 1.5,
sufficient redundancy and i ndependence is provided for essenti al
safety functions to ensure that no single failure of active
conponents can prevent the required actions. For systens or
conponents to which | EEE-279 is applicable, single failures of
passive el ectrical conmponents is also considered. The |icensing
and design basis for addressing unit interactions is sumari zed
in UFSAR Appendi x F, Unit Sharing and Interactions. As described
therein, the design basis of BFN assunes only one of the three
units could be in a LOCA or post-accident recovery node at any
point intime. Additionally, a postulated single failure nust be
assunmed to occur in the plant. During accident scenarios that
assunme the loss of offsite power, the BFN licensing basis al so
postul ates that a spurious accident signal could originate from
one of the non-accident units. This spurious accident signal is
considered to be one of the postulated single failures. Plant
systens nust be adequate to address accident signals, spurious
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and valid, in any order (i.e., valid followed by a spurious

signal in one of the non-accident units or a spurious signal from
a non-accident unit followed by a valid signal). The design
basis for the enmergency electric power system was approved by the
NRC in Supplenent 4 to the original Safety Eval uation Report for
the operation of Browns Ferry Units 1, 2 and 3, dated

Sept enber 10, 1973.

Following initial startup and operation, the ECCS initiation
logic was nodified to satisfy the nore stringent limtations
required by 10 CFR 50, Appendix K and to resolve other regulatory
i ssues. Browns Ferry was using the CGeneral Electric

SAFE/ CHASTE/ REFLOOD LOCA anal ysi s net hodol ogy when it nodified
the ECCS logic. In order to obtain acceptable results utilizing
t he SAFE/ CHASTE/ REFLOOD LOCA anal ysi s net hodol ogy, TVA added a
redundant cross-divisional start signal to an RHR punp in the
opposite logic division to ensure that at |east one punp would be
operating in each LPCI |loop (This is shown |ater in the ECCS
initiation logic diagrans — Figures 1 through 3).

The three BFN units were voluntarily shutdown by TVA in 1985. 1In
1986, an internal Condition Adverse to Quality Report docunented
a concern that the electrical systens and ECCS initiation |ogic
coul d not acconmodate various conbi nations of spurious and valid
accident signals if Units 1 and 2 were both in-service.

Therefore, additional changes woul d be required to support

si mul t aneous operation of Units 1 and 2.

TVA returned BFN Unit 2 to service in 1991. |In order to support
the restart of Unit 2, the spurious accident signal |ogic input
fromUnit 1 was tenporarily disabled to prevent a spurious Unit 1
acci dent signal from

Unnecessarily starting the Unit 2 LPCS and RHR punps and the
site’s diesel generators, or

Tri pping (or blocking the startup of) Unit 2 equi pnent
responding to a valid accident signal.

TVA returned Unit 3 to service in 1995, Units 2 and 3 have
greater electrical independence than Units 1 and 2. For

si mul t aneous operation of just Units 2 and 3, each unit is
supported by four dedicated di esel generators.
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After years of research with |arge-scale experinents and the
devel opment of best estimate codes, NRC generically approved the
SAFER/ GESTR- LOCA anal ysi s net hodol ogy (Reference 1). This

met hodol ogy cal cul ated nore realistic (yet conservative) peak

cl addi ng tenperatures. The devel opnent of the SAFER/ GESTR- LOCA
was intended to relieve unnecessary plant operating and |icensing
restrictions.

In 1996, TVA repl aced the SAFE/ CHASTE/ REFLOOD LOCA anal ysi s

met hodol ogy with the SAFER/ GESTR- LOCA net hodol ogy. The pl ant
specific analysis to support the change to the SAFER/ GESTR node
and the associ ated Techni cal Specification changes were provided
to NRC in References 2 and 3. NRC issued the change in

Ref erence 4. The current ECCS performance anal ysis stil
utilizes this nethodol ogy (NEDC 32484P - Reference 5). The
results of this analysis for a conplete spectrum of pipe break
sizes and postul ated failures are provided in UFSAR Section 6. 5.
The boundi ng (Y postul ated failures evaluated in the LOCA

anal ysi s are:

The failure of a unit battery board, with offsite power
ei ther avail able or not avail abl e;

A spurious accident signal from another unit;
The failure of a LPCl val ve;

The failure of a diesel generator with offsite power not
avai | abl e; or

The failure of HPC

The ECCS anal ysis ( SAFER/ GESTR-LOCA) results are docunented in
Browns Ferry Nuclear Plant Units 1, 2 and 3 SAFER/ GESTR- LOCA
Loss- of - Cool ant Acci dent Anal ysis, NEDC-32484P, and reflected in
UFSAR Section 6.5. As part of the inplenentation of the

SAFER/ GESTR- LOCA net hodol ogy, Tables 6.5-2 and 6.5-3 were added
to the UFSAR. Table 6.5-2 shows the ECCS equi pnent capacity
credited in the analysis and Table 6.5-3 summari zed t he ECCS
systens that were credited in the SAFER/ GESTR-LOCA anal ysis to
mtigate the consequences of either a recirculation suction |line
break or a recirculation discharge |ine break assum ng severa
boundi ng postul ated failures. These tables are shown below. The
BFN speci fic SAFER/ GESTR- LOCA anal ysi s i ncorporates val ues for
sone ECCS perfornmance paraneters that are nore conservati ve,
relative to either the basis for the current Technical
Specifications or actual equi pnment performance. The intent was

1 Other postulated failures are not specifically considered because they all result in at least as much
ECCS capacity as one of the assumed failures discussed herein.
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to performthe analysis in a very conservative manner to all ow
for future potential relaxations of ECCS equi pnment performance
requi renents. TVA did not utilize the additional margins

provi ded by the SAFER/ GESTR- LOCA net hodol ogy to relieve the
unnecessary plant operating and licensing restrictions inposed on
t he ECCS | ogi c design by the SAFE/ CHASTE/ REFLOOD LOCA anal ysi s
nmet hodol ogy (e.g., the redundant cross-divisional start signals)
when it originally inplenented the SAFER GESTR- LOCA net hodol ogy.

CURRENT UFSAR TABLE 6.5-2
ECCS EQUIPMENT CAPACITY EVALUATED IN SAFER/GESTR-LOCA ANALYSIS

Function Number Installed Flow

HPCI 1 4500 gpm at 1120 to 150 psid
within 50 seconds

ADSValves 6 800,000 Ib/hr per valve at 1125
psig

Core Spray System 2 5600 gpm at 105 psid per two

(two pumps for each system) CS pumps
LPCI Pump 4 9400 gpm at 20 psid per pump

on one loop 17,300 gpm at 20
psid per two pumps on one loop

NOTE: psid - pounds per square inch differential between reactor vessel and primary containment (torus)

El-11



CURRENT UFSAR TABLE 6.5-3
SINGLE FAILURE EVALUATION

Recirculation Suction Break Recirculation Discharge Break
Assumed Failurg® Systems Remaining® Systems Remaining
Battery® ADS?, 1LPCS? , 2LPCI ADS®, 1LPCS
(2 pumpsinto 1 loop)
Opposite Unit False ADS, HPCI, 1LPCS, 2LPCI ADS, HPCI, 1LPCS, 1LPCI
LOCA Signa (2 pumpsinto 2 loops)
LPCI Injection ADS, HPCI, 2LPCS, 2LPCI ADS, HPCI, 2LPCS
Valve (2 pumpsinto 1 loop)
Diesel Generator ADS, 1LPCS, HPCI, 2LPCI ADS, HPCI, 1LPCS

(2 pumpsinto 1 loop)

HPCI ADS, 2LPCS, 4LPCI ADS, 2LPCS, 2LPCI (2 pumps
(2 per loop) into 1 loop)

(1) Other postulated failures are not specifically considered because they all result in at least as
much ECCS capacity as one of the above assumed failures.

(2) Systems remaining, as identified in this table for recirculation suction line breaks, are applicable
to other non-ECCS line breaks. For a LOCA from an ECCS line break, the systems remaining
are those listed for recirculation suction breaks, less the ECCS in which the break is assumed.

(3) Six ADS valves are available. The previous analysis assumed for the battery failure, the worst-
case scenario is that five ADS valves are available with HPCI being inoperable. Another
scenario for battery failure is that four ADS valves are available with HPCI operable, but this
scenario is bounded by the worst-case scenario (five ADS valves without HPCI). For GE14 fuel,
the analysis assumed all six ADS valves are available with HPCI inoperable with a supplemental
analysis to support one ADS valve out of service.

(4) Each LPCS means operation of two core spray pumps in a system. It is assumed that both
pumps in a system must operate to take credit for core spray cooling or inventory makeup.

As discussed in UFSAR Section 6.5.3.1, the recirculation suction
line break with a battery failure results in the highest peak
clad tenperature. The recirculation suction line is the |argest
liquid line inside the drywell. A double-ended break in this
line would result in the nost rapid depressurization and
inventory loss. The longer tinme needed to reflood the vessel
results in the higher peak clad tenperature.

If the table reflected the current, actual plant and equi pnent

performance, it would appear as follows (Note that new footnotes
wer e added and sone were expanded to inprove clarity).
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Assumed Failure ™

Battery ©

Opposite Unit False

LOCA Signa (Units1 & 2) ©

LPCI Injection
Valve

Diesel Generator

HPCI

SINGLE FAILURE EVALUATION
FOR ACTUAL PLANT RESPONSE

Recirculation Suction Break

Systems Remaining®

ADS® 1.cPS®, 3LPCI
(3 pumps into 2 loops) ©

ADS, HPCI, 1LPCS, 2LPCI
(2 pumpsinto 2 loops) ©

ADS, HPCI, 2LPCS, 2LPCI
(2 pumpsinto 1 loop) ©

ADS, 1LPCS, HPCI, 3LPCI
(3 pumpsinto 2 loops) ©

ADS, 2LPCS, 4LPCI
(2 pumpsin 2 loops) ©

Recirculation Discharge Break

Systems Remaining

ADS® 1LPCS, 1LPCI
(1 pump into 1 loop) ©

ADS, HPCI, 1LPCS, 1LPCI
(1 pump into 1 loop) ©

ADS, HPCI, 2LPCS
ADS, HPCI, 1LPCS, 1LPCI
(1 pump in 1 loop)

ADS, 2LPCS, 2LPCI (2 pumps
into 1 loop) ©®

(1) This Table describes the minimum number of systems actually available with the existing ECCS initiation
logic to support a LOCA with the listed postulated failures. Other postulated failures are not specifically
considered because they all result in at least as much ECCS capacity as one of the above assumed failures.

(2) Systemsremaining, asidentified in thistable for recirculation suction line breaks, are applicable to other
non-ECCS line breaks. For aLOCA from an ECCS line break, the systems remaining are those listed for

3)

(4)

©)

(6)

recirculation suction breaks, less the ECCS in which the break is assumed.

Six ADS valves are available. The previous analysis assumed for the battery failure, the worst-case scenario
isthat five ADS valves are available with HPCI being inoperable. Another scenario for battery failureis that
four ADS valves are available with HPCI operable, but this scenario is bounded by the worst-case scenario
(five ADS valves without HPCI). For GE14 fuel, the analysis assumed all six ADS valves are available with
HPCI inoperable with a supplemental analysis to support one ADS valve out of service.

Each L PCS means operation of two core spray pumpsin asystem. It is assumed that both pumpsin a system
must operate to take credit for core spray cooling or inventory makeup.

1LPCI (1 pump in 1 loop) means one LPCI loop with one RHR pump operating, 2LPCI (2 pumpsin 1
loop) means one LPCI loop with two RHR pumps operating, 2L PCI (2 pumpsin 2 loops) means one RHR
pump in each loop operating, 3LPCI (3 pumpsin 2 loops) means two RHR pumps operating in one loop
and one RHR pump operating in the other loop, 4LPCI (2 pumps in 2 loops) means two RHR pumpsin
each of the two loops operating.

An Opposite Unit False LOCA signal only affects the number of available systems for combinations of real
and spurious accident signals between Units 1 and 2. Combinations of real and spurious accident signals
between Units 1 and 3, or between Units 2 and 3 will not impact the number of available systemsin either
Unit.
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Note that for the bounding LOCA case (a recirculation suction
line break, with the assuned single failure of a battery),

addi tional equipnent is actually available over that evaluated in
t he SAFER/ GESTR-LOCA anal ysis. Instead of two RHR punps
operating and injecting water through one LPCl |oop, three RHR
punps will be operating and injecting water through two LPCl

| oops.

As previously discussed, TVA' s planned restart of Unit 1 wll
require nodifications to elimnate the potential for overl oadi ng
a Units 1/2 4KV shutdown board or di esel generator when both
Units 1 and 2 are in-service. There are two aspects of the

nodi fications to correct this potential situation that result in
a reduction to the nunber of ECCS subsystens available to respond
to a LOCA

1. The del etion of redundant opposite division ECCS initiation
signals, and

2. The assignnent of Division | ECCS |oads to Unit 1 and
Division Il ECCS loads to Unit 2 (Preferred Punp Logic).

Addi tional information on these aspects is provided bel ow
1. Del eti on of Redundant ECCS Initiation Signals

The current Units 1, 2 and 3 ECCS initiation |logic sends a
start signal to one or nore RHR punps in the opposite
division to ensure that at |east one punp is operating in
each LPCI |oop followng a LOCA. The opposite division's
RHR (LPClI) punp start signal, including the associated punp
start tinme delay relay, wll be deleted. The ECCS
initiation logic wll be nodified so that the Division I RHR
initiation logic will only start the Division | RHR punps (A
and C). The Division Il RHRinitiation logic will only
start the Division Il RHR punps (B and D).

Because the start of the opposite division’s RHR punp is
bei ng del eted, the cross-divisional signals for closure of
the opposite LPCl loop' s recirculation punp’s discharge

val ve or opening of the LPCl injection valve are no | onger
required. Therefore, the ECCS initiation logic wll be

nodi fied so that the Division | signal wll only close the B
recircul ati on punp di scharge val ve and open the D vision

i nboard injection valve, while the Division Il signal wll
only close the A recirculation punp discharge val ve and open
the Division Il inboard injection valve.
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Sinplified diagrams showi ng the current (Figures 1-3) and
subsequent (Figure 4) ECCS initiation |logic are shown bel ow

FIGURE 1
CURRENT UNIT 1 ECCS INITIATION LOGIC

DVISION I LOGE C DVISION Il LOdC
Actuation

Actuation Signals Signals Actuation Signals

—® Core Spray Punp 1A Core Spray Punp 1B <+

—® Core Spray Punp 1C Core Spray Punp 1D <+

—® RHR Punp 1A (LPCl) RHR Punp 1B (LPCl) <+

—® RHR Punp 1C (LPCl) RHR Punp 1D (LPCl) <+
Div I RHR (LPC) Div Il RHR (LPCl)

—» | sol ate recircul ation I solate recircul ati on €—
punmp di scharge val ve 1B punmp di scharge val ve 1A
Div I RHR (LPC) Div Il RHR (LPCl)

L » Open i nboard injection Open i nboard injecti one-
val ve val ve
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FIGURE 2

CURRENT UNIT 2 ECCS INITIATION LOGIC

DVISION I LOE C

Actuation Signals

—® Core Spray Punp 2A
—» Core Spray Punmp 2C
—> RHR Punp 2A (LPCl)
— RHR Punp 2C (LPCl)

Div I RHR (LPC)
L p» | solate recircul ation
punp di scharge val ve 2B

Div | RHR (LPCl)
L Open inboard injection
val ve

Actuation
Signals
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DVISION I'l LOG C

Actuation Signals

Core Spray Punp 2B N

Core Spray Punp 2D <+

RHR Punp 2B (LPCl) o

RHR Punp 2D (LPCl) o

Div Il RHR (LPCl)
Isolate recircul ati on <€—
punp di scharge val ve 2A

Div Il RHR (LPCl)
OQpen inboard injection <
val ve




FIGURE 3

CURRENT UNIT 3 ECCS INITIATION LOGIC

DVISION I LOE C

Actuation Signals

—® Core Spray Punp 3A
—» Core Spray Punp 3C
—> RHR Punp 3A (LPCl)
— RHR Punp 3C (LPCl)

Div I RHR (LPC)
L p I solate recircul ation
punp di scharge val ve 3B

Div | RHR (LPCl)
L » Open inboard injection
val ve

Actuation
Signals
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DVISION I'l LOG C

Actuation Signals

Core Spray Punp 3B <+

Core Spray Punp 3D <+

RHR Punp 3B (LPCl) a

RHR Punp 3D (LPCl) a

Div Il RHR (LPCl)
Isolate recircul ati on <
punp di scharge val ve 3A

Div Il RHR (LPCl)
Qpen inboard injection <
val ve




FIGURE 4

UNITS 1, 2 AND 3 ECCS INITIATION LOGIC
FOLLOWING APPROVAL OF PROPOSED AMENDMENT

DVISION | LOG C

Actuation Signals

—» Core Spray Punp A
— Core Spray Punp C
—> RHR Punp A (LPQl)
—> RHR Punp C (LPQ)

Dv Il RHR (LPQ)
L » | solate recircul ati on
punp di scharge valve B

Dv | RHR (LPQ)
L » Qpen inboard injection
val ve
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DVISION Il LGE C

Actuation Signals

Core Spray Punp B D

Core Spray Pump D <

RHR Punp B (LPQ) ]

RHR Punp D (LPQ) ]

Dv Il RHR (LPQ)
Isolate recircul ati on <«
punp di scharge valve A

Dv Il RHR (LPQ)
Open i nboard injection <
val ve




Preferred Punp Logic

The current Units 1 and 2 ECCS Preferred Punp | ogi c was
designed to initiate in the event of a LOCA coincident with
a Loss of Ofsite Power, coupled wth a spurious accident
signal froma non-accident unit. The Unit 1 accident signal
i nput has been tenporarily disabled during the Unit 1

shut down peri od.

Wth the revised logic, in the event of both a real and a
spurious accident signal in both Units 1 and 2, Division
ECCS |l oads will be assigned to Unit 1 and Division Il ECCS

| oads wll be assigned to Unit 2. In Unit 1, the logic
woul d bl ock the automatic start of, and would | oad shed, any
running Unit 2 Division | RHR and LPCS punps. In Unit 2,
the logic would block the automatic start of, and woul d | oad
shed, any running Unit 1 Division Il RHR and LPCS punps.

For all other accident scenarios (i.e. an accident signal on
only one unit), both divisions will attenpt to start al
punps powered by that division.

Sinplified diagrans showi ng the punps that are | oaded by the
current and proposed Preferred Punp | ogic are show bel ow

FIGURE 5
CURRENT ECCS PREFERRED PUMP LOGIC

Unit 1 f Unit 2

DI VISION 1

Core Spray Punp 1A

Core Spray Punp 1C

RHR Pump 1A (LPCl)

RHR Punp 1C (LPCl)

DI VI SI ON 2

Core Spray Punp 1B
Core Spray Punp 1D

RHR Pump 1B (LPCl)

RHR Punp 1D (LPCl)

DI VISION 1

Core Spray Pump 2A
Core Spray Punp 2C
RHR Punp 2A (LPCl)

RHR Punmp 2C (LPCl)

DI VI SI ON 2

Core Spray Punp 2B

Core Spray Punp 2D

RHR Punp 2B (LPCl)

RHR Punp 2D (LPCl)

Bold and underline indicates pump assignments in response to a design basis Loss of Coolant Accident combined with a spurious accident

signal in the adjacent unit.
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FIGURE 6
ECCS PREFERRED PUMP LOGIC FOLLOWING APPROVAL OF PROPOSED AMENDMENT

Unit 1 : Unit 2
DIVISION 1 DI VI SION 2 DIVISION 1 DI VISION 2
Core Spray Punp 1A Core Spray Punp 1B : Core Spray Punp 2A Core Spray Punp 2B
Core Spray Punp 1C Core Spray Punp 1D : Core Spray Punp 2C Core Spray Punp 2D
RHR Punp 1A (LPQ) RHR Punp 1B (LPCl) ; RHR Punp 2A (LPC) RHR Punp 2B (LPQ)
RHR Punp 1C (LPQC) RHR Punp 1D (LPCl) ; RHR Punp 2C (LPCl) RHR Punp 2D (LPC)

Bold and underline indicates pump assignments in response to a design basis Loss of Coolant Accident combined with a spurious accident signal in the
adjacent unit.

| f UFSAR Table 6.5-3 was revised to reflect the actual plant and
equi pnent performance after these nodifications were perforned,
it would appear as follows (Note that new footnotes were added
and sonme expanded to inprove clarity).
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SINGLE FAILURE EVALUATION
ACTUALLY AVAILABLE FOR THE MODIFIED ECCSINITIATION LOGIC

Recirculation Suction Break Recirculation Discharge Break

Assumed Failure @ Systems Remaining® Systems Remaining

Battery © ADS®, 1LPCS ¥, 2LPCI ADS®, 1LPCS
(2 pumpsinto 1 loop) ©®

Opposite Unit False ADS, HPCI, 1LPCS, 2LPCI ADS, HPCI, 1LPCS

LOCA Signa (Units1 & 2) © (2 pumpsinto 1 loop) ©

LPCI Injection ADS, HPCI, 2LPCS, 2LPCI ADS, HPCI, 2LPCS

Valve (2 pumpsinto 1 loop) ©

Diesal Generator ADS, 1LPCS, HPCI, 3LPCI ADS, HPCI, 1LPCS, 1 LPCI
(3 pumpsinto 2 loops) © (1 pump in 1 loop)

HPCI ADS, 2LPCS, 4LPCI ADS, 2LPCS, 2LPCI (2 pumps
(2 pumpsin 2 loops) © into 1 loop)

)

2

3)

(4)

©)

(6)

This Table describes the minimum number of systems actually available with the modified ECCS initiation
logic to support a LOCA with the listed postulated failures. Other postulated failures are not specifically
considered because they all result in at least as much ECCS capacity as one of the above assumed failures.

Systems remaining, as identified in this table for recirculation suction line breaks, are applicable to other
non-ECCS line breaks. For aLOCA from an ECCS line break, the systems remaining are those listed for
recircul ation suction breaks, less the ECCS in which the break is assumed.

Six ADS valves are available. The previous analysis assumed for the battery failure, the worst-case scenario
isthat five ADS valves are available with HPCI being inoperable. Another scenario for battery failureis that
four ADS valves are available with HPCI operable, but this scenario is bounded by the worst-case scenario
(five ADS valves without HPCI). For GE14 fuel, the analysis assumed all six ADS valves are available with
HPCI inoperable with a supplemental analysis to support one ADS valve out of service.

Each L PCS means operation of two core spray pumps in asystem. It is assumed that both pumpsin a system
must operate to take credit for core spray cooling or inventory makeup.

2LPCI (2 pumpsin 1 loop) means one LPCI loop with two RHR pumps operating, 2LPCI (2 pumpsin 2
loops) means one RHR pump in each loop operating, 3LPCI (3 pumpsin 2 loops) means two pumps
operating in one loop with 1 pump in the other loop, 4LPCI (2 pumps in 2 loops) means two RHR pumps
in each of the two loop operating.

An Opposite Unit False LOCA signal only affects the number of available systems for combinations of real
and spurious accident signals between Units 1 and 2. Combinations of real and spurious accident signals
between Units 1 and 3, or between Units 2 and 3 will not impact the number of available systemsin either
Unit.
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Note that for the bounding LOCA case (a recirculation suction
line break, with the assuned single failure of a battery), the
actual equi pnent available to respond to the LOCA will be the
sanme as that evaluated in the SAFER/ GESTR-LOCA anal ysis (as shown
in the current UFSAR Table 6.5-2 on Page El-12).

The nodifications reduce the nunber of ECCS subsystens avail abl e
to mtigate the consequences of a LOCA for the foll ow ng cases:

Recircul ati on Suction Break, coupled with the follow ng
assuned single failure:

- Battery | nstead of three RHR punps operating
and injecting water through two LPCl
| oops, two RHR punps wll be
operating and injecting water
t hrough one LPCI | oop.

- OQpposi te | nstead of two RHR punps operating
Unit Fal se and injecting water through two LPCl
LOCA Si gnal | oops in each unit (one punp in each
(Units 1 | oop), two RHR punps w il be

and 2 only) operating and injecting water
t hrough one LPCI |oop in each unit.

Recircul ati on Di scharge Break, coupled with the
foll owm ng assunmed single failure:

- Battery | nstead of one RHR punp operating
and injecting water through a LPCl
| oop, no LPClI |oops wll be

avai |l abl e.

- Opposi te | nstead of one RHR punp operating
Unit Fal se and injecting water through a LPCl
LOCA Si gnal | oop, no LPCI |oops will be
(Units 1 avai |l abl e.

and 2 only)

The reduction in the nunber of ECCS subsystens actually avail able
to mtigate the consequences of a LOCA for these cases is a
reduction in redundancy. This reduction was eval uated under the
provi sions of 10 CFR 50.59 and determned to require a |icense
anendnent. However, for the bounding LOCA case (a recirculation
suction line break, with the assuned single failure of a
battery), the actual equipnment available to respond to the LOCA
will be the sane as that evaluated in the current

SAFER/ GESTR- LOCA anal ysi s.

El- 22



After the nodifications described above are perforned, UFSAR

Table 6.5-3 w |

Assumed Failure®
Battery®

Opposite Unit False
LOCA Signa

LPCI Injection
Valve
Diesel Generator

HPCI

1

2.

3

4

makeup.

be revised as foll ows:

Recirculation Suction Break

Systems Remaining®

ADS?, 1L PCS®, 2LPCI
(2 pumpsinto 1 loop)

ADS, HPCI, 1LPCS, 2LPCI
(2pumpsinto 1100p) &

USFAR TABLE 6.5-3 (REVISED)
SINGLE FAILURE EVALUATION

Recirculation Discharge Break

Systems Remaining

ADS®, 1LPCS

Deleted: 1LPCI

ADS, HPCI, 1LPCS <«

ADS, HPCI, 2LPCS, 2L PCI
(2 pumpsinto 1 loop)

ADS, 1LPCS, HPCI, 2LPCI
(2 pumpsinto 1 loop)

ADS, 2LPCS, 4LPCI
(2 per loop)

ADS, HPCI, 2LPCS

ADS, HPCI, 1LPCS

Deleted: 2 loops

ADS, 2LPCS, 2LPCI (2 pumps

into 1 loop)

Other postulated failures are not specifically considered because they all
result in at least as much ECCS capacity as one of the above assumed failures.

Systems remaining, as identified in this table for recirculation suction line
breaks, are applicable to other non-ECCS line breaks. For a LOCA from an ECCS line break, the systems
remaining are those listed for recirculation suction breaks, less the ECCS in which the break is assumed.

Six ADS valves are available. The previous analysis assumed for the
battery failure, the worst-case scenario is that five ADS valves are available with HPCI being inoperable.
Another scenario for battery failure isthat four ADS valves are available with HPCI operable, but this
scenario is bounded by the worst-case scenario (five ADS valves without HPCI). For GE14 fuel, the
analysis assumed all six ADS valves are available with HPCI inoperable with a supplemental analysis to
support one ADS valve out of service.

Each LPCS means operation of two core spray pumpsin asystem. Itis
assumed that both pumps in a system must operate to take credit for core spray cooling or inventory

In summary, TVA' s planned restart of Unit 1 will require

nodi fications to elimnate the potenti al
Units 1/2 4KV shut down board or diesel
Units 1 and 2 are in-service.

for overloading a
gener at or when bot h

These nodifications will reduce

t he nunber of ECCS subsystens that are actually available in

response to certain design basis LOCA scenari os.

The reducti on

in the actual nunber of ECCS subsystens available to mtigate the
consequences of a LOCAw Il result in a change to UFSAR
Table 6.5-3 for two non-boundi ng cases:
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Reci rcul ation suction break, coupled with the opposite
unit false LOCA signal as the assuned single failure; and

Reci rcul ation di scharge break, coupled with the opposite
unit false LOCA signal as the assuned single failure.

The current BFN SAFER/ GESTR- LOCA anal ysis is conservative with
respect to the current plant’s actual equi prment performance. The
actual number of ECCS subsystens available to mtigate the
consequences of a LOCA for the bounding case (i.e., a
recirculation suction l[ine break with an assuned battery failure)
will now be the sane as that evaluated in the current BFN

SAFER/ GESTR- LOCA anal ysi s.

4.0 TECHNI CAL ANALYSI S

To conformwi th 10 CFR 50.46 and Appendi x K, the post-accident
peak cl addi ng tenperature nust be | ess than 2200°F, cl adding
oxi dati on and hydrogen generation shall be [imted bel ow
accept abl e val ues, the core geonetry shall remain anenable to
cooling, and the core shall be cooled |ong-term The proposed
amendnent s and Techni cal Specification changes do not affect

cl addi ng oxi dation and hydrogen generation, core geonetry, or

| ong-term core cooling.

The proposed amendnents and Techni cal Specification changes
reduce the actual nunber of ECCS subsystens that are available in
response to certain design basis LOCA scenarios. For the non-
boundi ng cases, the reduction in avail able ECCS subsystens w ||
result in an increased peak cladding tenperature. However, the
peak cladding tenperature will be |ess than the boundi ng case.
The reduction in the nunber of ECCS subsystens that are actually
avail able in response to the bounding LOCA case (a recirculation
suction line break with an assunmed battery failure) wll now be
the same as the nunber of ECCS subsystens evaluated in the
current BFN SAFER/ GESTR- LOCA anal ysis (Reference 6). The
consequences of this bounding LOCA case have previously been

eval uated as described in UFSAR Sections 6.5 and 14.6. 3, and
there is no increase in the previously anal yzed peak cl addi ng
tenperature. Therefore, the proposed revision in the nunber of
ECCS subsystens that are available for these LOCA scenarios is
consistent with and bounded by the current approved LOCA anal ysis
results and conforns to 10 CFR 50.46 and Appendi x K
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5.0 REGULATORY SAFETY ANALYSI S

The Tennessee Valley Authority (TVA) is submtting an anmendnent
and Techni cal Specification change request to |icenses DPR-33,
DPR-52 and DPR-68 for the Browns Ferry Nuclear Plant Units 1, 2
and 3, respectively.

5.1 No Significant Hazards Consi deration

TVA has eval uated whet her or not a significant hazards
consideration is involved with the proposed anendnments and
Techni cal Specification changes by focusing on the three
standards set forth in 10 CFR 50.92, "lIssuance of Amendnent",
as di scussed bel ow

1. Does the proposed anmendnents and Techni cal Specification
changes involve a significant increase in the probability
or consequences of an accident previously eval uated?

Response: No

The proposed amendnents revise the actual nunber of Energency
Core Cooling System (ECCS) subsystens that are available in
response to certain design basis Loss of Cool ant

Acci dent (LOCA) scenarios. The associated nodifications al so
result in arevision to the nunber of required channels for
the Low Pressure Cool ant Injection (LPCl) punp start tine
delay relay function specified in Technical Specifications.
The proposed anmendnents and Techni cal Specification changes
do not affect any accident precursors. Therefore, the
probability of an eval uated accident is not increased.

The reduction in the nunber of ECCS subsystens that are
actually available in response to the bounding LOCA case (A
recirculation suction line break with an assuned battery
failure) wll now be the sanme as the nunber of ECCS
subsystens evaluated in the current BFN SAFER/ GESTR- LOCA
anal ysis. The ECCS performance for the bounding LOCA case
has previously been eval uated using the approved

SAFER/ GESTR- LOCA application met hodol ogy and is described in
Updat ed Final Safety Analysis Report (UFSAR) Sections 6.5
and 14.6.3. The revision to the nunber of required channels
for the LPCl punp start tine delay relay function does not
affect the LOCA analysis. The requirenents of 10 CFR 50. 46
and Appendix K are net. Therefore, the proposed anendnents
and Techni cal Specification changes will not significantly

i ncrease the consequences of an accident previously

eval uat ed.

El- 25



2. Does the proposed anendnents and Techni cal Specification
changes create the possibility of a new or different kind
of accident from any accident previously eval uated?

Response: No

The proposed amendnents revise the nunber of ECCS subsystens
that are actually available in response to certain design
basis LOCA scenarios. The proposed Technical Specification
changes revise the nunber of required channels for the LPC
punp start tine delay relay function. The proposed
amendnent s and Techni cal Specification changes do not

i ntroduce new equi pnent, which could create a new or
different kind of accident.

No new external threats, rel ease pathways, or equi pnent
failure nodes are created. Therefore, the inplenentation of
t he proposed amendnents and Techni cal Specification changes
will not create a possibility for an accident of a new or
different type than those previously eval uated.

3. Does the proposed anendnents and Techni cal Specification
changes involve a significant reduction in a margin of
safety?

Response: No

The proposed amendnents and Techni cal Specification changes
revi se the nunber of ECCS subsystens that are actually

avai lable in response to certain design basis LOCA scenari os.
The reduction in the nunber of ECCS subsystens that are
actually available in response to the bounding LOCA case (A
recircul ation suction line break with an assuned battery
failure) wll now be the sane as the nunber of ECCS
subsystens evaluated in the current BFN SAFER/ GESTR- LOCA
anal ysis. The ECCS performance for the bounding LOCA case
has previously been eval uated using the approved

SAFER/ GESTR- LOCA application nmethodol ogy. The revision to

t he nunber of required channels for the LPCI punp start tinme
delay relay function does not affect the LOCA analysis. The
requi renents of 10 CFR 50.46 and Appendi x K are net.
Therefore, the proposed |icense anmendnents and Techni cal
Speci fication changes do not involve a significant reduction
in the margin of safety.
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Based on the above, TVA concludes that the proposed anmendnents
and Techni cal Specification changes present no significant
hazards consideration under the standards set forth in 10 CFR
50.92(c), and, accordingly, a finding of "no significant hazards
consideration” is justified.

5.2 Applicable Regul atory Requirenents/Criteria

The Normal Auxiliary Power System Enmergency A-C Power System and
t he proposed Enmergency Core Cooling Systeminitiation and
Preferred Punp logic wll support the electrical |oads necessary
to mtigate the consequences of a design basis accident. The
performance of the ECCS was anal yzed using the approved

SAFER/ GESTR- LOCA appl i cation net hodol ogy. The requirenents of

10 CFR 50.46 and Appendi x K are net.

A revision in the nunber of ECCS subsystens that are actually
avail able in response to a design basis LOCA, coupled with
certain postulated failures, wll reduce diesel generator | oading
and elimnate the potential for overloading a Units 1/2 4KV

shut down board or diesel generator when both Units 1 and 2 are
in-service. The proposed anendnents and Techni cal Specification
changes do not alter conpliance with the requirenents of

10 CFR 50, Appendix A, Ceneral Design Criterion 17 - Electric
Power Systens, or the guidelines in Regulatory CGuide 1.9,

Sel ection, Design, Qualification, and Testing of Enmergency Diesel
Cenerator Units Used as Class 1E Onsite Electric Power Systens at
Nucl ear Power Pl ants.

I n conclusion, based on the considerations di scussed above, (1)
there is reasonabl e assurance that the health and safety of the
public will not be endangered by operation in the proposed
manner, (2) such activities will be conducted in conpliance with
the Comm ssion’s regulations, and (3) the issuance of the
amendnent s and Techni cal Specification changes will not be
inimcal to the common defense and security or the health and
safety of the public.
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6. 0 ENVI RONVENTAL CONSI DERATI ON

A review has determ ned that the proposed anendnents and
Techni cal Specification changes woul d change a requirenent with
respect to installation or use of a facility conponent | ocated
within the restricted area, as defined in 10 CFR 20, or would
change an inspection or surveillance requirenent. However, the
proposed anendnents and Techni cal Specification changes do not
involve (i) a significant hazards consideration, (ii) a
significant change in the types or significant increase in the
anounts of any effluent that may be rel eased offsite, or (iii) a
significant increase in individual or cunul ative occupati onal
radi ati on exposure. Accordingly, the proposed anmendnents and
Techni cal Specification changes neet the eligibility criterion
for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Therefore, pursuant to 10 CFR 50.22(b), no environnental inpact
statenment or environnmental assessnment need be prepared in
connection with the proposed anendnents and Techni cal

Speci fication changes.
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Encl osure 2

Li cense Anendnents and Techni cal Specification Changes
— Revision in the Nunber of Enmergency Core Cooling
System Subsystens Required in Response to a Loss of

Cool ant Accident (TS-424)

Mar k-up of Techni cal Specification Changes




ECCS Instrumentation

3.351
Table 3.3.5.1-1 (page 3 of 6)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED
FUNCTION OR OTHER CHANNELS FROM SURVEILLANCE ALLOWABLE
SPECIFIED PER REQUIRED REQUIREMENTS VALUE
CONDITIONS FUNCTION ACTION A1
2. LPCI System (continued)
f. Low Pressure Coolant
Injection Pump Start - Time
Delay Relay
Pump A,B,C,D (with diesel 1,2,3, s© C SR 3.35.15 3 0 seconds
power) 4@ 5@ 4 SR 3.35.1.6 and
' £ 1 second
Pump A (with normal power) 1,23, 2 C SR 3.35.15 3 0 seconds
4@ 53 I pertrip SR 3.35.1.6 and
' system £ 1 second
1
Pump B (with normal power) 1,23, 2 C SR 3.35.15 3 6 seconds
4@ 53 L pertrip SR 3.35.1.6 and
' system £ 8 seconds
1
Pump C (with normal power) 1,23, 1 C SR 3.35.15 3 12 seconds
4@ 53 SR 3.35.1.6 and
' £ 16 seconds
Pump D (with normal power) 1,23, 1 C SR 3.35.15 3 18 seconds
4@ 53 SR 3.35.1.6 and
' £ 24 seconds
3. High Pressure Coolant Injection
(HPCI) System
a. Reactor Vessel Water Level - 1, 4 B SR 33511 3 470 inches
Low Low, Level 2 2(d) a(d) SR 3.35.1.2 above vessl
' SR 3.35.15 zero
SR 3.35.1.6
(continued)

(@ When the associated subsystem(s) are required to be OPERABLE.

(d) With reactor steam dome pressure > 150 psig.

BFN-UNIT 1 3.3-44 Amendment No. 234



ECCS Instrumentation

3.351
Table 3.3.5.1-1 (page 3 of 6)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED
FUNCTION OR OTHER CHANNELS FROM SURVEILLANCE ALLOWABLE
SPECIFIED PER REQUIRED REQUIREMENTS VALUE
CONDITIONS FUNCTION ACTION A1
2. LPCI System (continued)
f.  Low Pressure Coolant
Injection Pump Start - Time
Delay Relay
Pump A,B,C,D (with diesel 1,2,3, s© C SR 3.35.15 3 0 seconds
power) 4@ 5(a 4 SR 3.35.1.6 and
' £ 1 second
Pump A (with normal power) 1,23, 1 C SR 3.35.15 3 0 seconds
4@ 53 SR 3.35.1.6 and
' £ 1 second
Pump B (with normal power) 1,23, 1 C SR 3.35.15 3 6 seconds
4@ 53 SR 3.35.1.6 and
' £ 8 seconds
Pump C (with normal power) 1,23, 2 C SR 3.35.15 3 12 seconds
4@ 53 Ipertrip SR 3.35.1.6 and
' system £ 16 seconds
1
Pump D (with normal power) 1,23, 2 C SR 3.35.15 3 18 seconds
4@ 53 Ipertrip SR 3.35.1.6 and
' system £ 24 seconds
1
3. High Pressure Coolant Injection
(HPCI) System
a. Reactor Vessel Water Level - 1, 4 B SR 33511 3 470 inches
Low Low, Level 2 2(d) a(d) SR 3.35.1.2 above vessl
' SR 3.35.15 zero
SR 3.35.1.6
(continued)

(@ When the associated subsystem(s) are required to be OPERABLE.

(d) With reactor steam dome pressure > 150 psig.

BFN-UNIT 2 3.3-45 Amendment No. 253



ECCS Instrumentation

3.351
Table 3.3.5.1-1 (page 3 of 6)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED
FUNCTION OR OTHER CHANNELS FROM SURVEILLANCE ALLOWABLE
SPECIFIED PER REQUIRED REQUIREMENTS VALUE
CONDITIONS FUNCTION ACTION A1
2. LPCI System (continued)
f. Low Pressure Coolant
Injection Pump Start — Time
Delay Relay
Pump A,B,C,D (with diesel 123, e Cc SR 335.15 3 0 seconds
power) 4@ 5@ 4 SR 3.35.1.6 and
£ 1 second
Pump A (with normal power) 1,23, 2 C SR 3.35.15 3 0 seconds
4(a)’ 5(d Ipertrip SR 3.35.1.6 and
system £ 1 second
1
Pump B (with normal power) 1,23, 2 C SR 3.35.15 3 6 seconds
4(a)’ 5(d Ipertrip SR 3.35.1.6 and
system £ 8 seconds
1
Pump C (with normal power) 1,23, 2 C SR 3.35.15 3 12 seconds
4(a)’ 5(d Ipertrip SR 3.35.1.6 and
system £ 16 seconds
1
Pump D (with normal power) 1,23, 2 C SR 3.35.15 3 18 seconds
4(a)’ 5(d Ipertrip SR 3.35.1.6 and
system £ 24 seconds
1
3. High Pressure Coolant Injection
(HPCI) System
a. Reactor Vessel Water Level 1, 4 B SR 335.1.1 3 470 inches
— Low Low, Level 2 o(d) 3(d) SR 33512 above vessdl zero
’ SR 335.15
SR 335.1.6
(continued)
(@ When the associated subsystem(s) are required to be OPERABLE.
(d) With reactor steam dome pressure > 150 psig.
BFN-UNIT 3 3.3-45 Amendment No. 213

September 03, 1998



Encl osure 3

Li cense Anendnents and Techni cal Specification Changes
— Revision in the Nunber of Enmergency Core Cooling
System Subsystens Required in Response to a Loss of

Cool ant Accident (TS-424)

Mar k-up of Technical Specification Bases Changes




ECCS Instrumentation

B 3.35.1
BASES
APPLICABLE l.e, 2.f. Core Spray and Low Pressure Coolant Injection Pump
SAFETY ANALYSES, Start- Time Delay Relay
LCO, and

APPLICABILITY
(continued)

The reaction of the low pressure ECCS pumps to an initiation
signal depends on the availability of power. If normal power
(offsite power) is not available, the four RHR (LPCI) pumps start
simultaneously after the standby power source (four diesel
generators) is available while the CS pumps start
simultaneously after a seven-second time delay. This time
delay allows the start of LPCI pumps to avoid overloading the
diesel generators. When normal power is available, the CS
and RHR pump starts are staggered by shutdown board (i.e., A
pumps start at 0 seconds, B pumps start at 7 seconds, C pumps
start at 14 seconds, and D pumps start at 21 seconds). The
purpose of this time delay, when power is being provided from
the normal power source (offsite), is to stagger the start of the
CS and LPCI pumps, thus limiting the starting transients on the
4.16 kV shutdown buses. The CS and LPCI Pump Start - Time
Delay Relays are assumed to be OPERABLE in the accident
and transient analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required and
excess loading will not cause failure of the power sources.

four

There are four CS Pump and six LPCI Pump Start- Time Delay
Relays when power is being provided from the normal power
source, one in each of the pump start logic circuits{ERC}t

|5 . ol s, : b tri
system). While each time delay relay is dedicated to a single
pump start logic, a single failure of a CS or LPCI Pump Start -
Time Delay Relay could result in the loss of normal power to a
4.16 kV shutdown board due to a voltage transient on the
associated shutdown bus (e.g., as in the case where ECCS
pumps on one shutdown bus start simultaneously due to an

(continued)

BEN-UNIT 1

B 3.3-143 Revision 0




ECCS Instrumentation
B 3.35.1

BASES
APPLICABLE l.e, 2.f. Core Spray and Low Pressure Coolant Injection
SAFETY ANALYSES, Pump Start - Time Delay Relay (continued)

LCO, and

APPLICABILITY

inoperable time delay relay). This would result in the affected
board being powered by the associated diesel. Therefore, the
worst case single failure would be failure of a single pump to
start due to a relay failure leaving seven of the eight low
pressure ECCS pumps OPERABLE; thus, the single failure
criterion is met (i.e., loss of one instrument does not preclude
ECCS initiation). Since the CS pumps are 50% capacity
pumps, the LOCA analysis does not take credit for a CS loop if
one of the pumps is inoperable. Therefore, a 4.16 kV shutdown
board failure results in the loss of one RHR pump and one CS
loop (two CS pumps) for the LOCA analysis. The Allowable
Value for the CS and LPCI Pump Start - Time Delay Relays is
chosen to be long enough so that most of the starting transient
of the first set of pumps is complete before starting the second
set of pumps on the same 4.16 kV shutdown bus and short
enough so that ECCS operation is not degraded.

There are also four CS and s&LPCI Pump Start - Time Delay
Relays when power is being provided by the standby source,
one in each of the pump start logic circuits (ERCHpumps-A-and
B-have two-time-delayrelays,-one-ineach-trip-system}. While

each relay is dedicated to a single pump start logic, a single
failure of a Pump Start-Time Delay Relay could result in the
failure of the two low pressure ECCS pumps (CS and LPCI)
powered from the same shutdown board, to perform their
intended function (e.g., as in the case where both ECCS pumps
on one shutdown board start simultaneously due to an
inoperable time delay relay). This still leaves six of eight low
pressure ECCS pumps OPERABLE; thus, the single failure
criterion is met (i.e., loss of one instrument does not preclude

(continued)

Tour
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ECCS Instrumentation

B 3.35.1
BASES
APPLICABLE l.e, 2.f. Core Spray and Low Pressure Coolant Injection Pump
SAFETY ANALYSES, Start- Time Delay Relay
LCO, and

APPLICABILITY
(continued)

The reaction of the low pressure ECCS pumps to an initiation
signal depends on the availability of power. If normal power
(offsite power) is not available, the four RHR (LPCI) pumps start
simultaneously after the standby power source (four diesel
generators) is available while the CS pumps start
simultaneously after a seven-second time delay. This time
delay allows the start of LPCI pumps to avoid overloading the
diesel generators. When normal power is available, the CS
and RHR pump starts are staggered by shutdown board (i.e., A
pumps start at 0 seconds, B pumps start at 7 seconds, C pumps
start at 14 seconds, and D pumps start at 21 seconds). The
purpose of this time delay, when power is being provided from
the normal power source (offsite), is to stagger the start of the
CS and LPCI pumps, thus limiting the starting transients on the
4.16 kV shutdown buses. The CS and LPCI Pump Start - Time
Delay Relays are assumed to be OPERABLE in the accident
and transient analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required and
excess loading will not cause failure of the power sources.

four

There are four CS Pump and six LPCI Pump Start- Time Delay
Relays when power is being provided from the normal power
source, one in each of the pump start logic circuits{ERC}H

|5 . ol s, : b tri
system). While each time delay relay is dedicated to a single
pump start logic, a single failure of a CS or LPCI Pump Start -
Time Delay Relay could result in the loss of normal power to a
4.16 kV shutdown board due to a voltage transient on the
associated shutdown bus (e.g., as in the case where ECCS
pumps on one shutdown bus start simultaneously due to an

(continued)

BFN-UNIT 2
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ECCS Instrumentation
B 3.35.1

BASES
APPLICABLE l.e, 2.f. Core Spray and Low Pressure Coolant Injection
SAFETY ANALYSES, Pump Start - Time Delay Relay (continued)

LCO, and

APPLICABILITY

inoperable time delay relay). This would result in the affected
board being powered by the associated diesel. Therefore, the
worst case single failure would be failure of a single pump to
start due to a relay failure leaving seven of the eight low
pressure ECCS pumps OPERABLE; thus, the single failure
criterion is met (i.e., loss of one instrument does not preclude
ECCS initiation). Since the CS pumps are 50% capacity
pumps, the LOCA analysis does not take credit for a CS loop if
one of the pumps is inoperable. Therefore, a 4.16 kV shutdown
board failure results in the loss of one RHR pump and one CS
loop (two CS pumps) for the LOCA analysis. The Allowable
Value for the CS and LPCI Pump Start - Time Delay Relays is
chosen to be long enough so that most of the starting transient
of the first set of pumps is complete before starting the second
set of pumps on the same 4.16 kV shutdown bus and short
enough so that ECCS operation is not degraded.

There are also four CS and s&LPCI Pump Start - Time Delay
Relays when power is being provided by the standby source,
one in each of the pump start logic circuits (ERCHpumps-A-and
B-have two-time-delayrelays,-one-ineach-trip-system}. While

each relay is dedicated to a single pump start logic, a single
failure of a Pump Start-Time Delay Relay could result in the
failure of the two low pressure ECCS pumps (CS and LPCI)
powered from the same shutdown board, to perform their
intended function (e.g., as in the case where both ECCS pumps
on one shutdown board start simultaneously due to an
inoperable time delay relay). This still leaves six of eight low
pressure ECCS pumps OPERABLE; thus, the single failure
criterion is met (i.e., loss of one instrument does not preclude

(continued)

Tour
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

ECCS Instrumentation
B 3.35.1

l.e, 2.f. Core Spray and Low Pressure Coolant Injection Pump
Start - Time Delay Relay

The reaction of the low pressure ECCS pumps to an initiation
signal depends on the availability of power. If normal power
(offsite power) is not available, the four RHR (LPCI) pumps start
simultaneously after the standby power source (four diesel
generators) is available while the CS pumps start
simultaneously after a seven-second time delay. This time
delay allows the start of LPCI pumps to avoid overloading the
diesel generators. When normal power is available, the CS
and RHR pump starts are staggered by shutdown board (i.e., A
pumps start at 0 seconds, B pumps start at 7 seconds, C pumps
start at 14 seconds, and D pumps start at 21 seconds). The
purpose of this time delay, when power is being provided from
the normal power source (offsite), is to stagger the start of the
CS and LPCI pumps, thus limiting the starting transients on the
4.16 kV shutdown buses. The CS and LPCI Pump Start - Time
Delay Relays are assumed to be OPERABLE in the accident
and transient analyses requiring ECCS initiation. That is, the
analyses assume that the pumps will initiate when required and
excess loading will not cause failure of the power sources.

four

There are four CS Pump and eigh{ll_PCI Pump Start - Time
Delay Relays when power is being provided from the normal
power source, one in each of the pump start logic circuits (aH
F I : e lays. . b tri
system). While each time delay relay is dedicated to a single
pump start logic, a single failure of a CS or LPCI Pump Start -
Time Delay Relay could result in the loss of normal power to a
4.16 kV shutdown board due to a voltage transient on the
associated shutdown bus (e.g., as in the case where ECCS
pumps on one shutdown bus start simultaneously due to an
inoperable time delay relay).

(continued)
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ECCS Instrumentation

B 3.35.1
BASES
APPLICABLE l.e, 2.f. Core Spray and Low Pressure Coolant Injection
SAFETY ANALYSES, Pump Start - Time Delay Relay (continued)
LCO, and

APPLICABILITY

This would result in the affected board being powered by the
associated diesel. Therefore, the worst case single failure
would be failure of a single pump to start due to a relay failure
leaving seven of the eight low pressure ECCS pumps
OPERABLE; thus, the single failure criterion is met (i.e., loss of
one instrument does not preclude ECCS initiation). Since the
CS pumps are 50% capacity pumps, the LOCA analysis does
not take credit for a CS loop if one of the pumps is inoperable.
Therefore, a 4.16 kV shutdown board failure results in the loss
of one RHR pump and one CS loop (two CS pumps) for the
LOCA analysis. The Allowable Value for the CS and LPCI
Pump Start - Time Delay Relays is chosen to be long enough
so that most of the starting transient of the first set of pumps is
complete before starting the second set of pumps on the same
4.16 kV shutdown bus and short enough so that ECCS
operation is not degraded.

four

There are also four CS and eighi'LPCI Pump Start-Time Delay
Relays when power is being provided by the standby source,
one in each of the pump start logic circuits{alHeur LRClpumps
have-two-time-delayrelaysone-ineach-trip-system}. While

each relay is dedicated to a single pump start logic, a single
failure of a Pump Start-Time Delay Relay could result in the
failure of the two low pressure ECCS pumps (CS and LPCI)
powered from the same shutdown board, to perform their
intended function (e.g., as in the case where both ECCS pumps
on one shutdown board start simultaneously due to an
inoperable time delay relay). This still leaves six of eight low
pressure ECCS pumps OPERABLE; thus, the single failure
criterion is met (i.e., loss of one instrument does not preclude

(continued)
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