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Carolina Power & Light Company

ATTN: Mr. J. A. Jones

Executive Vice President
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Gentlemen:

The Commission has issued the enclosed Amendment No./vﬁ

Operating License No. DPR-62
Unit 2.
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The amendment consists of changes to the Technical Specifications

and is in response to your requests dated February 4 and April 27, 1976,
as supplemented March 5, April 21 and 30, 1976.

This amendment (1) authorizes

operation of Brunswick Steam Electric

Plant Unit 2 with the lower core support bypass flow holes plugged,
and (2) establishes operating limits for the four new fuel elements
added during the April~May 1976 outage.

Copies of the related Safety Evaluation and the Federal Register Notice

are also enclosed.

Enclosures:

1. Amendment NoJY to DPR-62
2., Safety Evaluation

3. Federal Register Hotice

Sincerely,

Fooo ,-,']y:

Robert A. Purple, Chief
Operating Reactors Branch #1
Division of Operating Reactors

cc:  See next page
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~ UNITED STATES hnd

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

Docket No. 50~-324 ) May 13, 1976

Carolina Power & Light Company
ATTN: Mr., J. A, Jones
Executive Vice President
336 Fayetteville Street
Raleigh, North Carolina 27602

Gentlemen:

The Commission has issued the enclosed Amendment No. 14 to Facility
Operating License No, DPR-62 for the Brunswick Steam Electric Plant

Unit 2. The amendment consists of changes to the Technical Specifications
and is in response to your requests dated February 4 and April 27, 1976,
as supplemented March 5, April 21 and 30, 1976.

This amendment (1) authorizes operation of Brunswick Steam Electric
Plant Unit 2 with the lower core support bypass flow holes plugged,
and (2) establishes operating limits for the four new fuel elements
added during the April-May 1976 outage.

Copies of the related Safety Evaluation and the Federal Register Notice
are also enclosed,

Sincerely,

D
\:Zf‘c{uyuf %
Robert A. Purple, Chief

Operating Reactors Branch #1
Division of Operating Reactors

Enclosures:

1. Amendment No. 14 to DPR-62
2, Safety Evaluation

3. Federal Register Notice

cc: See next page



Carolina Power § Light Company = 2 -

cc w/enclosures:

Richard E. Jones, Esquire
Carolina Power § Light Company
336 Fayetteville Street,
Raleigh, North Carolina 27602

George F. Trowhridge, Esquire
Shaw, Pittman, Potts & Trowbridge
910 17th Street, NW.

Washington, D.C. 20006

John J. Burney, Jr., Esquire
Burncy, Burncy, Sperry & Barefoot
110 North Fifth Avenue
Wilmington, North Carolina 28401

Southport - Brunswick County Library
109 W. Moore Strect
Southport, North Carolina 28461

Mr. W. A. Kopp, Jr.

Chairman, Board of County
Commissioners of Brunswick County

Bolivia, North Carolina 28422

cc w/enclosures & incoming:

Office of Intergovernmental
Relations '

116 West Jones Street

Raleigh, North Carolina 27603

May 13, 1976
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UNITED STATES —
NUCLEAR REGULATCGRY COMMISSION
WASHINGTON, D. C. 20555

CAROLINA POWER AND LIGHT COMPANY

DOCKET NO. 50-324

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 14
License No. DPR-62

The Nuclear Regulatory Commission (the Commission) has found that:

A,

E.

The applications -for amendment by Carolina Power & Light Company
(the licensee) dated February 4 and Apridl 27, 1976, as supplemented
March 5, April 21 and 30, 1976, comply with the standards and
requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's rules and regulations set forth in

10 CFR Chapter I;

The facility will operate in conformity with the application,
the provisions of the Act, and the rules and regulatiocns of
the Commission;

There is reasonable assurance (i) that the activities authorized

by this amendment can be conducted without endangering the

health and safety of the public, and (i1) that such activities

will be conducted in compliance with the Commission's regulations;
The issuance of this amendment will not be inimical to the

common defense and security or to the health and safety of

the public; and '

An environmental statement or negative declaration need not be
prepared in connection with the issuance of this ameéndment.

Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the attachment to this license
amendment and paragraph 2.C(6) of Facility License No. DPR-62 is
hereby deleted. -



3. This license amsndiment is effcctive az of the date of its issuance.,

Attacihont:
Chonces ro the
Technicald Specifications

Date of lasuance: May 13, 1976

FOR THE NUCLEAR PLGULATORY C314185I0X

ot

A 2
/ » / ..i““_/.L(/Q-,

7 4
A ac
Karl Q. Goller, Assistunt Director
for Opcevating Tuactors
Division of Opecrating Reactors

-«



ATTACHMENT TO LICENSE AMENDMENT NO. 14

FACILITY OPERATING LICENSE NO. DPR-62

DOCKET NO. 50-324

Revise Appendix A as follows:

1. Remove the following pages and replace with identically numbered
revised pages:
1,1-3 and 1.1-4
1.1-5 and 1.1-6
1.1-9 and 1,.1-10
1.1-11 and 1.1~12
1.1-17 and 1.1-18
3.1-1 and 3.1-2, 3,1-5 and 3.1-6
3.1-13 and 3.1-14
3.1-17 and 3.1-18
Fig. 3.1-2A and Fig. 3.1-2B

2. Add new Fig 3.1-2C



BSEP-1 & 2

SAFETY LIMIT

LIMITING SAFETY SYSTEM SETTING

o~

1.1 Fuel Cladding Integrity (Cont'd)

C. Whenever the reactor is in the
cold shutdown condition with
irradiated fuel in the reactor
vessel, the water level shall not
be less than 18 inches above the

top of the normal active fuel zone.

1.1"3

2.1

G.

H.

I.

Fuel Cladding Intégri;z (Cont'd)

Reactor low water level #1 scram
setting shall be 2 12.5" on level
instruments. '

Turbine stop valve closure scram
setting shall be £ 10 percent valve
closure except that this is bypassed
when power £ 30 percent.

Turbine control valve

1. Fast closure - Results from low
hydraulic oil pressure.

2. Loss of control oil pressure -
setting shall be 2 850 psig.

3. For Brunswick Unit No. 2 - fast
closure will initiate select rod
insert and a reactor protection
system trip’

Main steam isolation scram setting
shall be < 10 percent valve closure.

Main steam isolation on main steam
-1ine low pressure at inlet to tur-—
bine valves. Pressure setting shail

be 2 850 psig.

Reactor low water level #3 initiation
of LPCI, core spray and auto blow-
down shall be set at or above -147.5

inches indicated level.

Reactor low water level #2 initiation
of HPCI and RCIC shall be set at or
above =30 inches indicated level.

Amendment No. 14




BSEP-1 & 2

BASES:

1.1 FUEL CLADDING INTECRITY SAFFTY LIMIT

The fuel cladding integrity limit 1s set such that no calculated fuel damage would
occur as a result of an abucrmal operational transient. Because fuel damage is
not directly observable, a step-back approach 18 used to establish a safety limit
such that the minimum critical power retio (MCPR) 1s no less than 1.05. MCPR >

G4 2duey)

1.05 represents a conservative margin relative to the conditions required to

maintain fuel cladding integrity.

The fuel cladding represents ona of the physical barriers which separate radio-
active materials from environs. The integrity of this cladding barrier is related
to its relative freedom from perforations or cracking. Although some corrosion

or use-related cracking may occur during the life of the cladding, fission product
migration from this source 1s incrementally.cuﬁulntive and continuously measurable.
Fuel cladding perforations, however, can result from thermal stresses which occur
from rcactor operation significantly above design conditions and the protection
system safety settings. While fission product migration from cladding perforation
48 just as measurable as that from use-related cracking, fhe theimally-caused O
cladding perforationi aignal a’threshold, beyond which still greater thermal
stresses may cause gross rather than incremental cladding deterioration.
Therefore, the fucl cladding satet; limit is defined with margin to the conditions
which would produca onset of transition boiling (MCPR éf 1.0). These conditions
represent a significant departure from the condition intended by design for

plauned operatioa.

Gy @3uey)

Onset of transition boiling results in a deérease in heat transfer from the clad
and, therefore, elevated clad temperature and the possibility of clad failure.
However, the existence of critical power, or boiling transition, is not a directly
observable parameter in an operating reactor. Therefore, the margin to boiling
transition 18 calculated from plant operating parameters such aé‘cora power, core
flow, feedwater temperature, and core powér distribution. The mdrgin for each
fuel ascembly is characterized by the critical power ratio (CPR) which is the -
ratio of the bundle power which would prodnée onset of transition boiling divided
by the actual bundle power. The miniwum value ol this ratio for any bundle in

V]

1.1-4 AUGUST 1975



BSEP-1 & 2

~ —
BASES :
1.1 FUEL CLADDING INTEGRITY SAFETY LIMIT (Cont’'d)

the core is the minimum critical power ratio (MCPR). It is assumed that

the plant oﬁeration.is controlled to the nominal protective setpoints via

the instrumented varables, i.e., normal'plant operation presented on

Figure 1.1-1 by the nominal expected flow control line. The safety limit
(MCPR of 1.05) has sufficient conservatism to assure that in the event of an
abnormal operational transient initiated from a normal operating condition
(MCPR > 1.28) more than 99.9% of the fuel rods in the core are expected to l
avoid boiling transition. The margin between MCPR of 1.0 (onset of transition
boi}ing) and the safety limit of 1.05 is derived from a detailed statistical
'analysis considering all of the uncertainties in monitoring the core operating
state including uncertainty in the boiling transition correlation as described

in Reference 1.

Because the boiling transition correlation is based on a large quantity of full
scale data, there is a very high confidence that operation of a fuel assembly

at the condition of MCPR = 1.05 would not produce boiling transition.

However, if boiling transition were to occur, clad perforation would not necessarily
be expected. Cladding temperatures would increase to approximately 1100°F which

1s below the perforation temperature of the cladding material. This has been
verified by tests in the General Electric Test Reactor (GETR) where fuel similar

in design to Bfunswick operated above.the critical heat flux for a significant
period of time without clad perforation.

If reactor pressure should ever exceed 1400 bsia during normal power operation

(the limit of applicability of the boiling transition correlation), it would be
assumed that the fuel cladding integrity safety limit has been violated.

In addition to the boiling transition limit (MCPR = 1.05), operation is
constrained to a maximum LHGR < 18.5 Kw/ft. At 100%Z power this limit is rearhed
with a maximum total peaking factor “(MIPF) of 2.60. For the case of the MTPF
exceeding 2.60, operation is permitted only at less than 100% of rated thermal

Amend
1.1-5 ndment No, 14
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BASFS:

1.1 FUEL CLADDING INTEGRITY SAFETY LIMIT (Cont'd)

power and only with reduced APRM acram settings as required by Specification
2.1.A.1.

The actual power distribution in the cora 1s established by apscifiaé control
rod sequence and 18 monitored continuously by the incore local power range
wonitor (LPRM) system. However, to waintain applicability of the safety limit
curves on Figure 2.1-1, the safety limits will be lowered according to the
equations expressed in Specification 2.1 in the rare evenﬁ of power operation

with a total peaking factor in excess of 2.60.

At pressure below 800 peia, the core elavation pressure drop (0 power, O flow)

18 greater than 4.56 psi. At low powers and flows this prassute.differcntial

ie vaintainad 1in the bypass region of the core. Since the pressure drop in the
bypass region is escentially all elevation head, the core pressure drop at low
powera and fluwe will alwaya be gircatec than 4.56 pai. Analyses show that with
a flow of 28 x 103 1bs/hir bundle flow, bundlc pressurs drop is nearly independent
of bundle power and has a value of 3.5 pai. Thus, the bundle flow with a 4.56
psi driving head will be greater than 28 x 103 1bs/hr. Full scale ATLAS test
data taken at pressures from 14.7 peia to BUO psia indicata that the fuel
as@embly critical powar at this flow is approximately 3.35 MWt. With the design
paaking factors this corresponds to a core thermsl power of more than 50%. Thus,
a core thermal power limit of 25% for reactor pressureas below 800 peia 1is

congcrvative.

Plaut safety analyses have shown that if a scram occurs when a limiting safety
systea scram setting 1s cxceeded, the safety limit of Specifications 1.1.A 6r B

will not be exceeded.

During trsnejent operation, the heat Jlux would lug behind the neutron flux
dua to the inherent heat transter time constant oi the fuel, which is eight to

nine secoads. Alsa, the limiting safety system scram settings are at valuaa which

lo 1-6
August 1975
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BASES:
‘2.1
IAMLCTNG _SAFETY SYSTIM SEVTINGS RELATED TO FUFL CLANWING THTRGRITY

The abnormal operational transients applicable to operation of the Brunswick
Plant have bLeen analyzed thiroughout the spectrun of planned aperating eonditicas
up to the design thernal power condition of 2531.HUc at 100 percent recirculation
flow. The snalyses were based upon plant operation in accordance with the
operating nmap given in Tlgure 3.7-1 of the FSAR. ' In addition, 2435 MIt 1s the
licensed waxiuum power level of Brunswick, and this maxinum stecady-state pouer

will ncver te knowingly excieeded.

Tranasient analysecs unre nct perfnrmcd for a power level that specifically

included instrument wrrors. To pérmit appropriate conclusions from analyses
vhich dc not include Instrumcnt errors, conservatism was incorporated in the
controlling factors such as void reactivity coefficient, cuntrol rod scran ?orth.
scrawe delay gimc, pealddug factors, axtal power shapes, ctc. These factors are
31l selected conservatively with vespect to thedr effcct on the applicable
transient resules as determined by che current analysis model. This trunsient
wodel, ev@lved over pany years, h?évbuun substantiated in operation as a conserva-
tive tool for evaluating reactor dysamlcs perfo.rarca. Results obtained from a
Caneral Electric Lnoiling Qatér reactor have heen comparcd with predictions made

by the mcdel., The cemparisons and resules are sunmarized in Reference 1.

The vold reactivity coefficient utflizéd in the analysis 13 estimated to be

abeut 25% more conscervative than any value expectnd to occur during the core
lifetime. The saram worch used has been derated to be cquivalent to the scram
sworth of about 80 of the ccatrosl rods. The effect oEAscram wvorth, scrawm delay
time and rod insercion rate, all conservaciveiy applied, are of greatest signifi-
carice {n the navly portion of the negative reuwcuivity Insertion. The rapid
fascreion of negativae raactiviey ts assured by the time requircments for 5% and
207 Insertion, By the time the rods are 60% [nserted, approxiwately four dollars
of negative rcuctiviry have been 1ascited which strenply turns the transfent,

and accomplishes the desirei ctiecc.

1.1-9 - AUGUST 1975
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BASES:

2.1 ’
LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY (Cont'd)

The time for 50 petrcent and 90 percent insertions are given to assure proper
completion of the insertion stroke, to further assure the expected performance
in the earlier portion of the transient, and to establish the ultimate fully

shutdown steady-state condition.

For analyses of the thermal consequences of the transients a MCPR of 1.28 is l

conservatively assumed to exist prior to initiation of the transients.

This choice of using conservative values of controlling parameters and
initiating transients at the rated power level produces more pessimistic
answers than would result by using expected values of control parameters

and analyzing at higher power levels.

1.1-10 Amendment No. 14



BGLT-1 & 2

LIMITING & uAEFT\ SYSTEM SETTINGS RELATED TO_FULI, . CLADDING T INTEGRITY (Cnnt'd)

The basen for iudividual setpoints are discussed below:

! ' !

A. Neutron Flux_Srram

The average power range wonitoring (APRM) system, which is calibrated
using heat balance dnfa taken during steady-state coaditions, rcads
in percent of rated pover (2436.1Jc). . Bacause fisslon chambers
provide the basic input Signnls, the APRN system respcnds directly

to average neutron flux. During transieunts, the instantaneous

rate of heut transfer from the fuel (reactor thermal power) ia

less than the iastantaneous neutron flux due to the time conatant

of the fucl. Tharefore, ducing abnutﬁal operativnal tramslieats,

the thermal flux of the - fuel ‘will bha less than that indicated

by the neutron flux at the scram etting. Analyses have demonstrated
that with a 120 perucnt scram trip setling, none of the sbnormal
cperatlional transicats analyzed viclate the fuel sufcety limit and
there is o substantial margin frow fuel danuge. Therefore, use

of a flow-biased scram provides oven additional marzin.

Au increase in the APEM scram setting would decrcase the margin

presont before the fuel cladding integrity safety limit is reached.

The APRM scram setting was determined by aw analysis of margins

required to pruvide a reasonable raage for maneuvering during operntion.
Reducing this operating margin would increase tha frequeacy of

spurious scrave, which have an adverse effect on reactor safety

bucause of the rosulting thermal stresses. Thus, the APRM acram

trip vetting was select.d because it provides adequate margia for

the fuel eladdiag intepchiy vatery Jimlt yet allowe operating margin

that reduces the pussibilicy of mncedsdary scrama.

— . 1.1-11 August 1975
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BASES:

il

2.1

LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY (Cont'd)

The scram trip setting must bé adjusted to ensure that the LHGR
transient peak is not increased for any combination of MIPF and
reactor core thermal power. The scram setting is adjusted in
accordance with the formula in Specification 2.1.A.1, when the
maximum total peaking factor is greater than 2.60.

Analyses of the limiting transients show that no scram adjustment
is required to assure MCPR > 1.05 when the transient is initiated
from MCPR > 1.28, ‘

For operation in the startup mode while the reactor is at low
pressure, APRM scram is set at <15 percent of rated power. This
provides an adequate thermal margin between the setpoint and the
safety limit, 25 percent rated power. The margin adequately
accommodates anticipated maneuvers associated with plant startup.
Effects of increasing pressure at zero or low void content are
minor, cold water from sources available during startup is not
much colder than that'already in Ehe system, temperature
coefficlents are small, and control rod patterns are constrained
to be uniform by operating procedures backed up by the rod worth

minimizer and the rod sequence control system.

Worth of individual rods is very low in a uniform rod pattern.

Thus, of all possible sources of reactivity input, uniform control
rod withdrawal is the most probable case of significant power rise.
Because the flux distribution associated with uniform rod withdrawals
does not involve high local peaks, and because several rods must be
moved to change power by a significant percentage of rated power, the
rate of power rise is slow. Generally, the heat flux is in near
equilibrium with the fission rate. In an assumed uniform rod with-

drawal approach to the scram level, the rate of power rise is no more

1.1-12 Amendment No., 14

-



~ BSEP-1 & 2

LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY (Cont'd)

2. Select Rod Insert

Select rod insert is an operational aid designed to insert a

' predetermined group of control rods immediately following
either a generator lbad rejection, loss of turbine control
valve hydraulic ﬁressure,,or by manual operator action using a
switch on the R-T-G board. The assignment of control rods to
the select rod insert function is based on the startup and
fuel warranty service associated with each control rod péttérn;
on RSCS considerations, and a dynamic function of both time

and core patterns.

Approximately ten percent of the control rods in the reactor
will be assigned to the select rod insert function by the
operator. This selection will be accomplished by moving the
rod scram test switch for those rods from the "NORMAL" position
to the "SELECT ROD INSERT" position.

F & G, Main Steamline Isolation on Low Pressure and

Main Steamline Isolation Scram

The low pressure isolation of the main steamlines at 850 psig
was provided to protect against rapid reactor depressurization
and the resulting rapid cooldown of the vessel. Advantage is
taken of the scram feature that occurs when the main steamline
isolation valves are closed, to provide for reactor shutdown

so0 that high power operation at low reactor pressure does not

1,1-17 Amendment No. 14

.



BSEP-1 & 2

LIMITING SAFETY SYSTEM SETTINGS RELATED TO FUEL CLADDING INTEGRITY (Cont'd)

occur, thus providing protection for the fuel cladding integrity
safety limit. Operation of thé reactor at pressures lower

than 850 psig requires that the reactor mode switch be in the
STARTUP position, where protection of the fuel cladding integrity
safety limit is pro&ided by the IRM high neutron flux scram.
Thus, the combination of main steamline low pressure isolation
and isolation valve closure scram assures the availability of
neutron flux scram protection over the entire range of applicability
of the fuel cladding integrity safety limit. In addition, the
isolation valve closure scram anticipates the pressure and

flux transients that occur during normal or inadvertent isolation

valve closure.

1.1-18 Amendment No. 14
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BSEP-1 & 2

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.1 Reactor Protection System

Applicability:

Applies to the operability of plenf instru-
mentation and control systems required for
reactor safety

Objective:

To specify the limits imposed on plant
operation by those instrument and control
systems required for reactor safety.

Specification:

A. Plant Operation

Plant operation at any power level:
shall be permitted only in accordance
with Table 3.1-1. :

B. System Response

The designated system response time
from actuation of the sensor contact
or trip output to the de-energization
of the scram solenoid relay shall not
exceed 100 milliseconds.

C. Minimum Critical Power Ratio (MCPR)

During steady state power operation,
MCPR shall be > 1.28 at rated power
and flow. For core flows other than
rated, the MCPR shall be > 1.28 times
Kf, where Kf is as shown in Figure
3.1-1.

30 1"1

4.1 Reactor Protection System

Applicability:

Aﬁblies to the surveillance of the plant instru-
mentation and control systems required for
reactor safety.

Objective:
To specify the type and;frequency of surveil-

lance to be applied to those instrument and
control systems required for reactor safety.

Specification:

A. Plant Operation

' Instrumentation systems shall be func-
tionally tested and calibrated as indicated
in Table 4.1-1.

B. System Response

The system response times will be checked
prior to initial fuel loading.

C. Minimum Cfitical Power Ratio (MCPR)

MCPR shall be determined daily during
reactor power operation at > 25% rated
thermal power and following any change
in power level or distribution that would
cause operation with a limiting control
rod pattern as described in the bases for
Specification 3.3.B.5.

Amendment N,, 14
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LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

3.1 Reactor Protection System (Cont'd)

D.

Average Planar Linear Heat Generation
Rate (APLHGR) -

During steady state power operation,
the APLHGR for each type of fuel as a
function of average planar exposure
shall not exceed the limiting value
shown in Figure 3.1-~24, 3.1-2B, or
3.1-2cC.

Local Linear Heat Generation Rate

(LHGR)

During steady state power operatiom,
the linear heat generation rate (LHGR)
of any rod in any fuel assembly at any
axial location shall not exceed the
maximum allowable LHGR 3s calculated
by the following equation:

<
Lucnmax= LHGRd[l -{(AP/P)max(L/LT)}]

LHGR ,= Design LHGR = 18.5 KW/ft.

d
(AP/P) = Maximum power spiking
max
penalty
= 0.026

LT = Total core length = 12 feet

L = Axial position above bottom of
core

30 1-2

4.1 Reactor Protection System {(Cont'd)

D. Average Planar Linear Heat Generation
Rate (APLHGR)

The maximum ratio of the limiting value
for APLHGR as a function of average
planar exposure to the APLHGR value
(APLHGR RATIO) for each type of fuel
shall be determined daily during reacter
power operation at > 25% rated thermal
power.

E. Local Linear Heat Generation Rate (LHGR)

The LHGR as a function of core height
shall be checked daily during reactor
operation at > 257 rated thermal power.

o Amendment No.lé4
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Trip Function

TABLE 1 1-1 (Cont'd)

Mo i Whieh

Fanct ions Must be Opecable
_Refuel (1) Startup Rup

Trip Settinps

Fiest stape (9)
turbine pres-

sure permiss bve

GO PHR=ROO I 0,0

12. Turbine control 2 850 psly (8) N
valve fast control oil
vlosure pPressure
ENC-1'S81-1756
FIC-PS1- 1757
EHC-PSE-1758
EHC-P4S1.-1759

NOTES:

Min No. Operabte
Instrument Clusinels When Minimum Conditious
Per Trip System (2) for Operations are Not Satisfied (3)

Required Conditions When

)}

(1) When the reactor s subvritical and the reactor wateg temperature is less than :lZ“F. only the fullowing

trip functions neced to be opurublu:
A, Mode switch in SHUTDOWN

B. Manual scram

C. High flux IRM

D. Scram discharge volume high water level

It Is possible during rcactor operation to switch to the refuel mode and remain critical. The requirement
to have all other scram functions operable in the refuel mode is therefore to assure that shifting to this
mode during reactor operation does not diminish the protection afforded by the RPS,

(2) There shall be two operable, one operable and one tripped, or two tripped trip systems for each function.

301-5
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rABLE 3. 1=1 (Cont 'd)

NOTES (Cont ')

(3)

(4)
(5)

(6)
(7
.(8)

9

(10)
(11)
(12)

o 13)

(14)

Wien the requirements o the colum “Minimen Number or Operating Instrument Chaanels Per Trip System" cannot
be met, the appropriate actions listed below shall be caken:

A. Initiate insertion of operable rods and complete insertion of all operable rods within eight hours.
B. Reduce power level to IRM range and place mode switeh in the STARTUP position within eight hours.
C. Reduce turbine load and close main steam Line isolation valves within eight hours.

D. Reduce reactor power to less than J0%Z of rated within elight hours.

""" {s the reactor driving loop flow in percent of rated (see Specification 2.1.A.1).

To be considered operable, an APRM must have at least 2 LPRYM inpuis ser level and at least a total of 11 LPRM
{npute. :

Tuclve and one half inches on the water level instrumentation {s 177 inches above the top of the active fuel.

A main steam isolation valve closure bypass is permitted when the veactor mode switch i8 in either the
SHUTDO™, REFUEL, or STARTUP posicion,

For Unit 2, low control oil pressure initiates select rod insert, and has the provision to delay

reactor protection system trip until determination of turbine bypass valve status. The time delay

for bypass valve status determination shall be set at 0.00 sec.” In both units, this scram is bypassed
if the first stage turbine pressure is less than 30 percent of pormal rated power.

A turbine stop valve closure bypass 1is permitted when the first stage turbine pressure is less than
30 percent of normal rated power. ‘

Not required to be operable when the reactor pressure vessel head is not bolted to the vessel.
Not required to be operable when the primary containment integrity is not required,
IRM's are bypassed when APRM's are on acale and the reactor mode switch 18 in the RUN position,

The APRM downscale trip is automatically bypassed when the IRM instrumentation 1s operable and‘5_120/125 of full scale,
The APRM downscale trip function is only active when the reactor mode switch is in RUN.

The APRM high flux signal is fed through a time constant curcult of npproximateq 6 seconds, The APRM fixed
gcram does not incorporate the time constant, but responds directly to instantaneous neutron flux,

3-1'6
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BSEP-1 & 2

BASES:

3.1 Limiting Condition for Operation for Reactor Protection System (Cont'd)

8. The control rod drive scram system is designed so that all of

the water which is discharged from the reactor by the scram

can be accommodated in the discharge piping. The scram discharge
volume counsists of two verﬁical tanks on opposite sides of the
Reactor Building comected by a two-inch diameter pipe. During
_normal operation, the discharge volume is empty; however, should
ic £111 wich water, the water discharged to the piping from the
reactor couid not be accommodated which would result in slow scram
times or parcial or no control rod insertion. To preclude this
occurrence, level switches have been provided in the discharge
volume which scram the reactor when the volume of water reaches
109 gallons. As indicated above, there is suffiéieuc volume in
the piping to accommodate the scram without impairment of the
‘geram times or amount of insertion of the control rods. This
function shucts the reactor down while sufficient volume remains co
accommodate the discharged water and precludes the situation in
which a scram would be required but not be able to perform its

function adequately.

9. The main s;eamline radiation monitoring system monitors for a
gross release of fission products ffom the fuel and, upon indication
of such release, initiates a reactor scram and isolation actioh to
contain any fission products released from the fuel. The high
radiation trip setting is selected so that a high radiation trip
results from the fission products released in the design basis rod
drop accident. An alarm setting at one half the trip setting
actuates an alarm in the control room before scram and steam line

isolation is effected.

3.1-13 NOY 1974



BASES:

3.1

BSEP-1 & 2

Limiting Condition for Operation for Reactor Protection System (Cont'd)

10

11.

12.

. The main steamline isolation vaive closure scram is set to
scram when the isolation valves are 10 percent closed from
full open in three-out-of-four lines. This scram anticipates
the pressure and flux transient, which would occur when the
valves close. By scramming at this setting, the resultant
transient is insignificant. This scram is bypassed when the
reactor mode switch is in either the SHUTDOWN, REFUEL, or
STARTUP position.

Turbine stop valve closure scram anticipates the pressure,
neutron flux, and heat flux increase caused by the rapid
closure of the turbine stop valve. This scram is bypassed

if reactor power is less than 30 percent power.

The turbine control valve fast closure scram is based on
pressure switches sensing the electrohydraulic control (EHC)
system oil pressure. The switches are set relative to the
normal EHC oil pressure such that, based on the small system

volume, they can rapidly detect loss of hydraulic pressure.

A generator load rejection decreases control oil pressure to
initiate turbine control valve fast closure and a reactor
scram. This scram signal is automatically bypassed on both
units whenever the turbine first stage pressure is below

30 percent of rated power.

The thermal~hydraulic analysis for BSEP Unit 2 with plugged lower core
plate flow bypass holes was performed without the 200 msec time delay
in the generator load rejection scram logic. This was done to obtain
a lower operating MCPR limit than would otherwise be necessary.
Therefore, this time delay has been eliminated (set to zero).
3.1-14
Amendment No. 14




A.

c.

BSER-1 & 2

Surveillance naguiremeht for Reactor Protsction System

The ocrem ceneor channecle listed in Table 4.1-1 are divided into
three groups; A, B, and C.

Group A sensors are of the onfoff-type and will bs tested and
calibrated at indicated intervals.

Group B davices utilize an analog censor followed by an amplifier

- and bietabla trip circuit. Thia type of equipment incorpcriates con-

trol roon mounted indicators and annunciator alerms. A failure irn
tha sensor or amplifier msy be detected by an alarn or by an cpcrator
who obeervea that ons {ndicator does not track tha others in sinilar

channela. Tha bistable trip circuit failures are detaected by the

‘periodic testing.

Group C devices are active ouly durihg a given portion of the operat-
ing cycle, For example, the IRY {8 active during startup and iractive
during full power operation. Tecting of these instruments is ooly.

meaningful within a reasonsbla period prior to their use.

The eystem reaponse times will be chacked prior to initial fuel load-

ing to ensure adequate reactor ptotcction.

At core thermal powar levels less then or equal to 25Z, the reactor
will be operating at minimum recirculatiou pump apeed and the modera-
tor void content wiil be very small. For all deeignated control rod
patterns which may be employed at this point, operating plant experi-
ence and thermal nydraulic analysis judicated that the resulting MCPR
value 18 in excess of requirements by a considerable margin. With
this low void content, any inadvertent corae flow increase wcual”? only
place oneration in a mose conservative mode relative to MCPR. During
initial start-up testing of the plant, a MCPR evaluation will be made

at the 25% thermal power level with minimum recirculation punp speed.
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BASES

BSEP-1 & 2

Surveillance Requirement for Reactor Protection System (Cont'd)

The MCPR margin will thus be demonstrated such that future MCPR
evaluations below this power level will be shown to be unnecessary.
The daily requirement for calculating MCPR above 257 rated thermal
power is sufficient since power distribution shifts are very slow
when there have not been significant power or control rod changes.
The requirement for calculating MCPR when a limiting contreol rod
pattern is approached ensures that MCPR will be known following a
change in power or power shape (regardless of magnitude) that could

place operation at a thermal limit.

This specification assures that the peak cladding temperature followving
the postulated design basis loss—-of-coolant accident will not exceed

the limit specified in the 10CFR50, Appendix K.

The peak cladding temperature following a postulated loss-of-coolant
accident is primarily a function of the average heat generation rate
of all the rods of a fuel assembly at any axial location and is only
dependent secondarily on the rod to rod ﬁower distribution within an
assembly. Since expected local variations in power distribution
within a fuel assembly affect the calculated peak clad temperature
by less than +20°F relative to the peak temperature for a typical
fuel design, the limit on the average linear heat generation rate

is sufficient to assure that calculated temperatures are within the
10CFR50 Appendix K limit. The limiting value for APLHGR is shown in
Figure 3.1-2A for fuel types 1 and 3, Figure 3.1-2B for fuel type 2

and Figure 3.1-2C for the interim replacement fuel assemblies.

This specification assures that the linear heat generation rate in any
rod is less than the design linear heat generation if fuel pellet
densification is postulated. The power spike penalty specified is
based on the analysis presented in Section 3.2.1 of Reference 1 and

in References 2 and 3, and assumes a linearly increasing variation in

3.1-18 Amendmént No. 14
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BRUNSWICK STEAM ELECTRIC PLANT UNIT 2
- (BSEP-2) |
SAFETY EVALUATION RéPORT
WITH PLUGGED BYPASS FLON HbLES

Introduction

Carolina Power and Light Company submitted References 1 through
6 to the NRC in support of its license amendment to continue
operation of the BSEP-Z plant for the remainder of cycle 1. The
principal changes are the plugging of the bypass flow holes in
the core support plate in order to reduce instrument tube-fuel

channel interaction and the use of four replacement fuel assemblies.
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Summar.

The NRC staff has reviewed the proposed operation of BSEP-2

with plugged bypass holes and has concluded that BSEP-2 can be

operated without undue risk to the health and safety of the

public provided that the facility is operated in accordance

with the operating restrictions and Technical Specification

changes as presented in Appendix A of this Safety Evaluation

Report. The NRC staff has concluded the following:

a. The nuclear, mechanical and thermal-hydraulic characteristics
of the core are acceptable.

b. The use of plugged bypass flow holes will significantly reduce
instrument tube-channel interaction that has caused excessive
wear on some channels.

c. The overpressurization protection satisfies ASME code require-
ments for the reactor coolant system.

d. Safety analyses show that the core will not violate limiting
thermal margins if the plant is operated with a steady-state
MCPR equal to or greater than 1.28.

e. The MAPLHGR 1imits referenced herein, which are based on
-calculations performed with previously approved models, are

acceptable.
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- Nuclear Design

The primary effects of plugging the bypass flow holes on the nuc]ear
design are an increase in bypass void fraction and a reduct10n in

the average in-channel void fraction.

At steady-state conditions, the 1ncreased bypass void ffaction
results in a small reduction in the maximum local peaking factor
within a fue] bundle énd an increasé in the local bundle bower |
calculational uncertainty. Another consequence of the reduced
bypass flow is a small reduction in the infinite multiplication

factor of uncontrolled fuel.

The presence of voids in the bypass region affects the relation-
ship between the TIP signal and the local bundle power. The TIP
signal is reduced by the presence of voids and could lead to an
underprediétion'of the peak heat flux. ' The relationship of the
power in the four bundles surrounding a TIP instrument tube and the
TIP signal as a function of bypass voids was determined by GE by
performing three group, two-dimensional diffusion theory calculations.
A correction factor was developed and algorithms for computing the
bypass void fraction and‘fo# making appropriate corrections in the

local bundle power have been incorporated in the process computer.
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The uncertainty in the Jlocal bundle power caused by bypass voids
js taken into account in determining the MCPR safety limit. The TIP
uncertainty introduced by the bypass voids is zero in the bottom
half of the core and increases from 3.6% at the core midplane to

4.2% at the core exit.(])

After the bypass flow holes are plugged, most of the fuel will
be placed in its original core locations. Four replacement
7x7 fuel bundles will be placed on the periphery and 48 bundles
will be moved in the reactor to maintain quadrant symmetry.(G)
Such fuel shuffling is necessary to replace fuel damaged by a
dropped fuel bundle. Rod patterns and withdrawal sequences will
not be changed. The following observations can be made:
(1) the control rod worths are not significantly changed and,
consequently, the previous results of the control rod
drop analysis remain valid,
(2) the shutdown margin will remain the same as previously
analyzed,
(3) the fuel storage margins are unaffected, and

(4) the standby liquid control system reactivity insertion

rate and magnitude will not be adversely affected.

We have reviewed the proposed core configuration and find it
to be a minor change from the original core. We conclude that the
analysis of the nuclear performance of the plant with plugged bypass

holes is acceptable.
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4.0

4.1

Mechanical Design

gypéss Flow Hole Plugs

The only mechanical design change in the core is the use of

plugs to fill the bypass flow holes. The plug primarily

consists of a stainless steel body and shaft which are positioned
by an Inconel spring. The shoulder of the body rests on the top

of the core plate along the rim of a one-inch bypass hole and is

secured by the spring. An equal and opposite force is applied on the

shaft. A stainless steel latch is connected to the bottom of the
shaft by means of a pin. This latch is free to rotate about the
pin and latches the shaft to the core plate. Upon installation

the spring exerts a minimum of 35 pounds on the body and latch

and a maximum of 46 pounds (with the worst tolerance combination).(])

Removal of a plug can be accomplished by applying about 500 pounds
of force and deforming the latch plastically. More than 10 plugs
were removed in tests performed at the GE test facility with

consistent latch deformations without damaging other parts.

Plugs identical to those to be used in the BSEP-2 reactor have
been installed in the Vermont Yankee reactor and eleven other
reactors. The plugs installed in Vermont Yankee reactor were
removed during a refueling operation after 10 months of successful
servicg. No abnormalities or loose pieces were reported. Vermont

Yankee has since reinstalled the plugs.
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Pressure differentials across the core plate during normal steady
state operation and following a steam line break accident are
expected to be on the order of 27 to 45 psi. These loads together
with the spring preload will produce yielding of the latch in
bending but will be significantly below the 500 pounds of force
hecessary for removing the plug. The 1973 GE full scale flow
mockup test shows that leakage flow through the plugged holes
remains at less than 2% of the unplugged configuration. No plug
vibration was observed during the test and no apparent deformation

on the latch was evident after the test.

Stafnless steel and Inconel are compatible with other reactor
internals and are not expected to introduce any unusual oxidation
and stress corrosion problems. The flux level at the core plate
elevation is quite low and an insignificant reduction in
ductility due to irradiation is anticipated. GE has performed
creep tests with both Inconel springs and stainless steel latches
and found that stress relaxation or creep deformation were

insignificant. The tests were performed at 550°F.

Carolina Power & Light Company presented to the NRC staff a

summary of channel inspections on BWR-2s and BWR-3s. These
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older plants have instrument tdbes similar to BSEP-2, but no
bypass flow holes in the core support plate. The bypass flow
for these plants enters through clearances in the assembly end
fittings, which is similar to the proposed BSEP-2 configuratfon
with plugged bypass holes. One hundred sixty-four channels
(adjacent to instrument tubes and source tubes) were inspected
during normal fuel outages in 7 plants. No significant channel
wear was observed at the corners adjacent to the instrument

tubes.

The Duane Arnold reactor has the same 1-inch bypass holes in the

Tower core support plate which are being plugged in BSEP-2. The

Duane Arnold bypass holes were p1ugged during a mid-1975 shutdown.

Subsequently, Duane Arnold operated about seven months before the
current shutdown during which .the channel boxes were inspected.
The condition of the channel box corners was observed to be
equivalent to the corner conditions observed in BWR/3 reactors

having no 1-inch bypass holes in the lower core support plate.

Based on a review of the design, the test rig, the installation

methods and primarily the previously successful operating experience

at Vermont Yankee, Pilgrim, and Duane Arnold reactors, we conclude
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that the plugs will not fail so as to result in loose parts
in the core or result in unplugging of the bypass flow holes,
Also, we conclude that the installed plugs will substantially reduce

the instrument tube vibration (due to flow through the bypass

holes} to preclude any unacceptable wear for at least

the proposed fuel cycle.

Instrument Tube-Channel Box Interaction Surveillance

Excessive instrument tube-channel interaction previously has been
determined from the noise level in the incore instrumentation. The
noise content in the 1.4 to 3 Hz frequency range caused by vibration
of the LPRM instrument tube should be reduced,by plugging the

1-inch bypass holes, relative to the power dependent noise content.
Some increase in the boiling noise, 5 to 50 Hz range, is expected

because of boiling in the bypass water region.

Before the plant shutdown, TIP traces were obtained for several
combinations of power and flow. These data will provide a basis
for evaluating the efficiency of plugging the bypass flow holes.
After reactor startup, comparison of similar measurements with
pre-shutdown data will be made at BSEP-2 to confirm that the

vibration of the instrument tubes has been substantially reduced.

Carolina Power & Light Company has committed to conduct a post-
plugging surveillance program to monitor instrument tube - channel box

interaction. This program consists of
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instrument tube vibration monitoring using TIP traces, and

is acceptable.
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Stability of the Core

The plugged bypass flow holes increase the core hydraulic
resistance which reduces the recirculation flow rate by 2 percent.
However, the assembly flow rates are increased while the total

bypass flow is decreased.

The stability of the core was analyzed based on the most limiting
conditions of natural circulation and 51.5% power. The analysis,
which is similar to that reported in the FSAR, showed that the decay
ratios for both the channel and the core decreased ‘from the values
presented in the FSAR. Based on the analyses presented, operation
with plugged bypass holes results in improved‘stabi1ity for the

channel performance and core performance.
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GETAB
Safety Limit MCPR

The fuel cladding integrity safety 1imit MCPR for the 7x7 fuel,
including the effects of greater bypass region voiding and
uncértainty in the effect of that voiding on the TIP readings,

is 1.05. This phenomenon is taken into account by inclusion of

an additional uncertainty factor of 3.63% to 5.24% in the GETAB
analysis to account for the bypass void effect on the TIP readings(]).
We find this additional uncertainty and the resulting 1.05 MCPR

safety 1imit acceptable.

Operating Limit MCPR

The licensee re-analyzed thfee abnﬁrma] transients - turbihe trip,
loss of feedwater heater, and rod withdrayal error - as the most
limiting events to be considered. The main facfors @ffecting.the
plant transient analyses are the moderator void coefficient of
reactivity, the Doppler coefficient of reactivity, and the full
power scram reactivity function.
- The Doppler coefficient of reactivity is affected by the
changes in the moderator density in the fuel channel and
bypass region primarily through changes in the Dancoff Ginsburg

rod shadowing effect. This effect is small and insignificantly

affects the Doppler coefficient of reactivity.
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- The full power scram reactivity function for the end-of-

cycle with plugged bypass flow holes, including an

acceptable conservatism, is shown in figure 7-1 of reference (1).

- The moderator void coefficient of reactivity used in the
safety analysis of BSEP-2 with plugged bypass flow holes
is more negative than used in the FSAR for two reasons.
The first cause is a renormalization of the void coefficient
calculations based on analyses of operating BWR data. This
effect, of the order of 15 to 20 percent, is unrelated to
the plugging of the bypass flow holes. The second cause
is the increase in the amount of voids present in the

bypass region after the bypass flow holes are plugged.

The limiting transient is a turbine trip with failure of bypass
valves to open. The analysis was initiated from 104 percent design
power and the scram was initiated by the position switch on the
turbine stop valves. A peak pressure of 1209 psig was calculated
at the bottom of the vessel. The decrease in MCPR is 0.23 which is
the 1imiting change in thermal margin. This was calculated assuming
zero scram delay following stop valve closure; consequently, the
plant will be allowed to operate only with the previous built-in
delay of 200 msec eliminated, i.e. with a Technical Specification
allowing only zero delay (see Appendix A). This represents an
increase over the unplugged case (& MCPR = 0.22) due largely to

changes in the void distribution (more voids in the bypass region,
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less in the active fuel) which results in a more negative
overall core void coefficient which makes overpressure (void
collapse) transients more severe. The AMCPR change would have
been more severe than 0.01 (0.23 compared to 0.22) except for
the compensating effect of elimination of the scram delay.(4)
The loss of feedwater heater transient was shown to be less

severe, with a AMCPR of-0.13 which is acceptable.

The rod withdrawal error was analyzed for a limiting control rod
pattern. The results of the analysis indicate that a Rod Block
Monitor (RBM) setpoint of 107% of full power will provide, for
the worst case failure of Local Power Range Monitor (LPRM)
detectors, a rod block at approximately 6 feet of rod withdrawal
for the withdrawing rod. The MCPR at this point will be ahout
1.10 and the cladding strain will'be less than 1.0%.

The staff has concluded that the dynamic events re-analysis

has correctly identified a conservative operating limit MCPR of
1.28 for the turbine trip without bypass. This conclusion is
based on analyses which correctly included "neutron effective
void" coefficient and requifed'no additional correction as were

required in previous unplugged core analyses.

(7)

At less than rated power or flow, the previous conclusions
apply, except the required MCPR is now 1.28 (not 1.27) times
the kf factor in order to assure that the safety 1imit MCPR

of 1.05 is not exceeded
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We find the transient analyses for the plugged core to be acceptable,
and continued operation of the plant for the remainder of cycle 1

is acceptable with the plant not to operate below a MCPR of 1.28

as stated in Appendix A.

Qverpressure Protection

The licensee referenced a generic BWR-4 overpressure analysis

and justified its conservative applicability to BSEP-2 in order

to demonstrate that an adequate margin exists below the ASME code
allowable pressure of 110% of vessel design pressure.(4) The

1imiting transient was identified as the closure of all main steam
isolation valves with high neutron flux scram. The results presented
were stated to be conservative for 105% power with the end of cycle
scram reactivity insertion rate, scram jnitiated by high neutron flux,
void reactivity applicable to the initial (current) fuel cycle,

no credit for relief valve operation, and all safety valves

operable. The peak pressure at the bottom of the vessel was
calculated to be 1285 psig yielding a margin of 90 psig below the
allowable 1375 psig ASME code limit (110% of the 1250 psig design
pressure). In addition, the licensee provided resu]ts-of a sensitivity
study performed for BWR-4 reactors indicating that for one failed
safety valve the results would increase less than 20 psi which
would still leave a margin of 70 psi for the required analysis with

one faiied valve.

We find the overpressure analysis acceptable on the basis that the

sensitivity study with one failed valve shows considerable margin

below the allowable limit.
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ECCS Appendix K Analysis

The re-analyses of BSEP-2 for the plugged core case has
referenced the unplugged BSEP-2 analyses as the "lead" p]ani

for break spectrum, location, and single failure analyses.
Justification for this lead plant reference was provided by a
review of the LOCA analysis performed by the applicant to
determine the effects of plugging the bypass flow holes using

the LAMB and SCAT codes ‘') on a BWR/4 similar to BSEP-2.

The difference in peak cladding temperature (PCT) versus time

for both the plugged and unplugged configurations at the same
MAPLHGR showed that the difference in PCT at any time

during the transient was less than 30°F. The difference in PCT
at its maximum value was less than 10°F. Also, it was shown that
the duration of nucleate boiling was essentially unchanged; lower
plenum flashing occurred only about 0.2 seconds later with the
bypass flow holes plugged; heat transfer coefficients during
lower plenum flashing were approximately the same (the unplugged
case was slightly higher, but the difference never exceeded about
10 Btu/hr—ft2~°F); and time to uncovery was essentially unchanged.
These results demonstrate the acceptability of using the BSEP-2

unplugged analysis as the lead plant analysis for the plugged BSEP-2

plant. .
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The major effect of plugging the bypass flow holes in BSEP-2

is to retard the calculated reflood time for large breaks. This
occurs because the 1imiting break configuration (discharge line
break with LPCI injection valve failure) is strongly influenced by
counter-current flow (CCFL) phenomena. There is no LPCI flow,
since one loop is assumed lost through the break and the other is
lost due to injection valve (assumed single) failure, leaving only
spray flow which must flow downward through the core. This downward
flow through the fuel assemblies is Jimited by the CCFL phenomena
for the plugged or unplugged cases, but the flow that passed
through the bypass region into the lower plenum in the unplugged
case is now severely reduced by the plugged bypass holes. This
delayed reflood time is properly taken into account in the new
plugged core analysis. A reflood delay of approximately 76 seconds
is predicted due to the plugged holes. This causes a reduction in

the MAPLHGR values of approximately 7%.

For small breaks, the limiting single fajlure is the HPCI. For
this case at least one LPCI is available. However, since the LPCI
flow is unaffected by CCFL the reflooding time is not significantly

affected for small breaks.

The applicant submitted acceptable additional LOCA analyses for
the four replacement fuel bundles used to replace the four damaged
fuel bundles. MAPLHGR 1imits for those bundles are given in Figure

3.1-2C of reference 6.
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We have reviewed the evaluation of the ECCS performance submitted
by Carolina Power and Light Co for BSEP-2 and conclude that the
analysis has been performed wholly in conformance with the
requirement; of 10 CFR 50.46. Therefore, operation of the reactor
would méet the requiréments.of 10 CFR!50.46 provided that operation
is limited to thé maximum average planar linear heat generation

rates (MAPLHGR) specified in Appendix A to this SER.
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Surveillance

As noted above in Section 4.2, CP&L has committed to conducting
a post-plugging surveillance program to monitor instrumentation
tube-channel box interaction to confirm that the mechanical

vibration of the instrument tubes has been substantially reduced.

Conclusion
We have determined that the amendment does not authorize a change

in effluent types or total amounts nor an increase in power level

and will not result in any significqnt environmental impact. Having
made this determination, we have further concluded that the amendment
involves an action which is insignificant from the standpoint of
environmental impact and pursuant to 10 CFR§ 51.5(d)(4) that aﬁ
environmental statement, negative declaration, or environmental
impact appraisal need not be prepared in connection with the

issuance of this amendment.

We have concluded, based‘on the considerations discussed above, that:
(1) there is reasonable assurance that the health and safety of the
pubTic will not be endangered by operation in the proposed manner,
and (2) such activities will be conducted in compliance with the
Commission's regulations and the iséuance of this amendment will not
be inimical to the common defense and security or to the health and

safety of the public.

Date: May 13, 1976



s e = s e o e+ mame

-19 -

References

1) cPaL letter dated March 5, 1976, with Attachment A (NED0-21200,
"grunswick Steam Electric Plant Unit 2 Channel Inspection and
Safety Analysis with Bypass Flow Holes Plugged, February 1976)
and Attachment B'(Tech. Spec. Revisions).

2) NEDE-21156, "Supplemental Information for Plant Modification
to Eliminate Significant In-Core Vibration," January 1976.

3) NEDC-21118, "Brunswick Steam Electric Plant Unit 2 Safety
Analysis Report for Plant Modifications to Eliminate
Significant In-Core Vibrations," November, 1975.

4) NED0-21200 Additional Information, letter to B. C. Rusche,
Director, NRR, from J. A. Jones, Executive Vice President,
CP&L Co., April 21, 1976.

5) Letter to B. C. Rusche, Director, NRR, from E. E. Utley,
CP&L, Response to Request for Additional Information,

April 30, 1976.

6) Letter to B. C. Rusche, Director, NRR, from E. E. Ut]ey,
CP&L, Request for License Amendment-Revision to Technical
Specifications, April, 1976. ‘

7) Letter to R. C. DeYoung from Victor Stello, Jr., AD for
Reactor Safety, Review of Brunswick 2, Appendix K and GETAB
Calculations: (TAR-1633), August 22, 1975.



APPENDIX A
BRUNSWICK STEAM ELECTRIC PLANT UNIT NO. 2
TECHNICAL SPECIFICATIONS CHANGES

Limitations on the continued operation of the reactor for the remainder

of Cycle 1 are presented below. Operation shall conform to a MCPR value
of 1.28, as proposed by the licensee.(l) The 1imiting values.of MAPLHGR
included with the proposed Technical Specifications submitted (attachment
B 'of reference 1) properly éccount for fhe proposed operation with plugged
bypass holes. The revised values are given in Figures 3.1-2A and 3.1-28.(])
The 1imiting MAPLHGR for the four replacement fuel assemp]ies is given

by Figure 3.1-2C 6f feference 6.

Additionally, since the transient analyses presented in support of an
operating 1imit MCPR of 1.28 assumed zero scram de]ay following a
turbine trip without bypass event, the Technical Spe¢ifications have been
modified to preclude operation with non-zero scram delay (CP&L has the
capability of including a time delay for the purpose of preventing a
scram fol1owing turbine trip if the 100% bypass capacity valves open

properly) - CP&L has agreed with this: mhange
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ONITED STATES NUCLEAR REGULATORY COMMISSION

' DOCKET NO. 50-324

CAROLINA POWER AND LIGHT COMPANY

NOTICE OF ISSUANCE OF AMENDMENT TQ FACILITY
' OPERATING LICENSE

Notice 1s hereby given that the U, S. Nuclear Regulatory Commission
(the Commission) has issued Amendment ﬁo. 14 to Facility dperating
License No. DPR-62 issued to the Carolina Power and ﬁight Company, which
revised Technical Specificgtions for operation of the Brunswick Steam
Electric Plant, Unit 2,located in Brunswick County, North Carolina. The
amendment is effective as of the date of issuance.

This amendment (1) authorizes operation of Brunswick Steam Electric
Plant Unit 2 with the lower core support bypass flow holes plugged, and
(2) establishes operating limits for the four new fuel elements added
during the April-May 1976 outage.

The application for the amendment complies with tﬁe standards and
requirements of the Atomic Energy Acé of 1954, as amended (the Act), and
the éommission's rules and regulations. The Commission has made
appropriate findings as required by the Act and the Commission's rules
and regulations in 10 CFR Chapter 1, which are set forth in the license
ameﬁdment. Notice of Proposed Issuance of émendment to Faclility Operating
License in connection with item (1) above was published in the Federal ‘
Register on February 19, 1976 (41 FR 7594). No request for a hearing or™

‘petition for leave to intervene was filed.following notice of this p};posed

action. Prior public noticé of item (2) above is not required since the

amendment does not involve a significant hazards consideration.



The Commission has determined that the issuance of this amendment
will not result in any significant environmental impact and that pursuant
to 10 CFR§ 51.5(d) (4) an environmental statement, negative declaration
of:environmental impact appralsal need not be prepared in connection
with issuance of this amendment.

For further détails with respect to this action, see (1) the
applications for amendment dated February 4 and April 27, 1976, as
supplemented March 5, April 21 and 30, 1976, (2) Amendment No. 14
to License No. DPR-62, and (3) the Cormission's related Safety Evaluation.
All of these items are available for public inspectioﬁ at the Commission's
Public Document Room, 1717 H Street, NW., Washington, D.C. 20555, and at
the Southport-Brunswick County Library, 109 W. Moore Street, Southport,
North Carolina 28461.

A single copy of items (2) and (3) may be obtained upon request
addressed to the U.S, Nuclear Regula;ory Commission, Washington, D.C.
20555, Attention: Director, Division of Operating Reactors.

Dated at Bethesda, Maryland, this 13th day of May, 1976.

FOR THE NUCLEAR REGULATORY COMMISSION

Robert A. Purple, Chiéf
Operating Reactors Branch {1
DPivision of Qperating Reactors -

-



