November 28,

Docket No. 50-324

Mr. E. E. Utley

Executive Vice President
Carolina Power & Light Company
Post Office Box 1551
Raleigh, North Carolina 27602

Dear Mr. Utley:

1983

The Commission has issued the enclosed Amendment No. 83 to Facility
Operating License No DPR-62 for the Brunswick Steam Electric Plant, Unit 2.
The amendment consists of changes to the Technical Specifications in response

to your application of July 29, 1983.

The amendment changes the Unit 2 Technical Specifications to revise control
rod scram insertion times, increase certain limiting values of the Minimum
Critical Power Ratio and delete references to 7X7 type fuel assemblies.

A copy of the related Safety Evaluation is also enclosed.

Sincerely,

Original signed by/

Marshall Grotenhuis, Project Manager
Operating Reactors Branch #2
Division of Licensing

Enclosures:

1. Amendment No. 83 to
License No. DPR-62

2. Safety Evaluation

cc w/enclosures:
See next page
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Mr. E, E. Utley .
Carolina Power & Light Company

Brunswick Steam Electric Plant, Units 1 and 2

cc:

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

George F. Trowbridge, Esquire

Shaw, Pittman, Potts and Trowbridge
1800 M Street N. W.

Washington, D C. 20036

Mr. Charles R. Dietz

Plant Manager

Post Office Box 458

Southport, North Carolina 28461

#r. Franky Thomas, Chairman
Board of Commissioners

Post Office Box 249

Bolivia, North Carolina 28422

s . Chry§ Baggett
tate Clearinghouse

‘Budget and Management

116 West Jones Street . '
Raleigh, North Carolina 27603

U. S. Environmental Protection
Agency

-Region 1V Office

Regional Radiation Representat1ve
345 Courtland Street, N. W.
Atltanta,. Georgia 30308

Resident Inspector

U. S. Nuclear Regulatory Commission
post QOffice Box 1057

Southport, North Carolina - 28461

James P, 0'Reilly
Regional Administrator
Region Il Office

 U. S. Nuclear Regulatory Commission

101 Marietta Street, Suite 3100
Atlanta, Georgia 30303

Dayne H. Browns, Chief

Radiation Protection Branch

Division of Facility Services

Department.of Human Resources

Post Office Box 12200

Raleigh, North Carolina 27605
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~ UNITED STATES ~—

NUCLEAR REGULATORY COMMISSION :
WASHINGTON, D. C. 20555 » .

CAROLINA POWER & LIGHT COMPANY

DOCKET NO. 50-324

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2

AMENDMENT TO FACILITY OPERATING LICENSE

=~

- Amendment No. 83
License No. DPR-62

L4

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

A.

The application for amendment by Carolina Power & Light Company
(the licensee) dated July 29, 1983, complies 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 operaté in conformity with the application, the
provisions of the Act, and the rules and regulations 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 (ii) 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 o

The dissuance of this amendment is 1h accordance with 10 CFR Part 51
of the Commission's regulations and all applicable requirements
have been satisfied. ' -

Accordingly, the license is amended by changes to the Technical
Specifications as indicated in the attachment to this license amendment,
and paragraph 2.C.(2) of Facility Operating License No. DPR-62 is
hereby amended to read as follows:

8312090089 831128
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2. Technical Specifications

The Technical Specifications contained in Appendices A and B, as
revised through Amendment No. 83, are hereby incorporated in the
Jicense. The licensee shall operate the facility in accordance
with the Technical Specifications.

3. This license amendment is effectiVe as of the date of its issuance.

FOR THE NUCLEAR REGULATORY COMMISSiON

Domenic B. Vassallo, Chief
Operating Reactors Branch #2
Division of Licensing
Attachment:
Changes to the

Technical Specifications

Date of Issuance: MNovember 28, 1983



ATTACHMENT TO LICENSE AMENDMENT NO. 83

FACILITY OPERATING LICENSE NO. DPR-62.

DOCKET NO. 50-324

Revise the Appendix A Technical Specifitations as indicated below. The
changed areas are indicated by vertical lines.

Remove

” Insert
BN v
3/4 1-6 3/4 1-6
3/4 1-7 3/4 -7 .
3/4 2-1 thru 3/4 2-15 3/4 2-1 thru 3/4 2-15
B 3/42-1 | B 3/4 2-1
B 3/4 2-2 B 3/4 2-2
B 3/4 2-3 B 3/4 2-3

B 3/4 2-5 —B8-3/4 2-5°
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REACTIVITY CONTROL SYSTEMS

CONTROL ROD AVERAGE SCRAM INSERTION TIMES

LIMITING CONDITIONS FOR OPERATION

3.1.3.3 The average scram insertion time of all OPERABLE control rods from
the fully.withdrawn position, based on de-energization of the scram pilot
valve solenoids as time zero, shall not exceed any of the following:

Position Inserted From Average Scram Inser-
Fully Withdrawn : tion Time (Seconds)
, , C 46 0.31
‘ L 36 . 1,05
I 26 1.82
6 3.37

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:

With the average scram insertion time exceeding any of the above limits, be in
at least HOT SHUTDOWN within 12 hours..

SURVEILLANCE REQUIREMENTS

4,1.3.3 All control rods shall be demonstrated OPERABLE by scram time testing

from the fully withdrawn position as required- -by—Surveillance Requirement
4,1,3.2.

BRUNSWICK - UNIT 2 3/4 1-6 Amendment. No. 83




- REACTIVITY CONTROL SYSTEMS o ':A<. .

FOUR CONTROL ROD GROUP SCRAM INSERTION TIMES

LIMITING CONDITION FOR OPERATION

3.1.3.4 The average scram insertion time, from the fully withdrawn position,
for the three fastest control rods in each group of four control rods arranged
in a two-by-two array, based on deenergization of the scram pilot valve
solenoids as time zero, shall not exceed any of the following: ‘

Position Inserted From Average Scram Inser-
Fully Withdrawn - tion Time (Seconds)
: 46 0.33
“ 36 - 1.12
™ 26 1.93
7 6 ' 3.58

APPLICABILITY: OPERATIONAL CONDITIONS 1 and 2.

ACTION:
With the average scram insertion times of control rods exceeding the above
limits, operation may continue and the provisions of Specification 3.0.4 are

not applicable provided:

. The control rods with the slower than average scram insertion times
are declared inoperable,

b. The requirements of Specification 3.1:371 are satisfied, and

. Ca The Surveillance Requirements of Specification 4.1.3.2.c are
performed at least once per 92 days when operation is continued with
three or more control rods with slow scram insertion times.

Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

SURVEILLANCE REQUIREMENTS

4,1.3.4 All control rods shall be demonstrated OPERABLE by scram time testing
from the fully withdrawn position as required by Surveillance Requirement
4,1.3.2, '

BRUNSWICK - UNIT 2 . C3/41-7 Amendment No. 83



'3/4a2 POWER DISTRIBUTION LIMITS

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

3.2.1 All AVERAGE PLANAR LINEAR HEAT GENERATION RATES (APLHGR's) for each
type of fuel as a function of AVERAGE PLANAR EXPOSURE shall not exceed the

following limits:

a. During two recirculation loop operation, the limits are shown in
FiguTeS 302.1-1, 3.2.1_2, 3.2.1_3, 3.2.1_4’ 302.1"5, and 3-2.1-6'

APPLICABILITY: -OPERATIONAL CONDITION 1, when THERMAL POWER is greater than

or equal to 25% of RATED THERMAL POWER.

~—
RN

R
ACTION: With an APLHGR exceeding the limits of Figures 3.2.1-1, 3.2.1-2,

3.2.1-3, 3.2.1-4, 3.2.1-5, and 3.2.1-6, initiate corrective action within 15
minutes and continue corrective action so that APLHGR is within the limit

within 4 hours or reduce THERMAL POWER to less than 25% of, RATED THERMAL POWER
within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.1 All APLHGR's shall be verified to be equal to or less than the
applicable limit determined from Figures 3.2.1:1,’§.2.1—2, 3.2.1-3, 3.2.1-4
30 .?.o 1_5, and 30 2.1—6: T

a. At least once per 24 hours,

b. Within 12 hours after completion of a THERMAL POWER increase of at
least 15%7 of RATED THERMAL POWER, and - -

Ce Initially and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL ROD PATTERN for APLHGR.

"

e

BRUNSWICK ~ UNIT 2 3/4 2-1 . Amendment No., 83 - o
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POWER DISTRIBUTION LIMITS

3/4.2.2 APRM SETPOINTS

LIMITING CONDITION FORIOPERATION

3.2.2 The flow-biased APRM scram trip setpoint (S) and rod block trip
setpoint (SRB) shall be established according to the following relatlonshlvs'

S < (0.66W + 54%) T
Sgp < (0.66W + 427) T

where: S and S are in percent of RATED THERMAL POWER,
W= Loop recirculation flow in percent of rated flow,

.. I = Lowest value of the ratio of design TPF divided by the MTPF
thalned for any class of fuel in the core (T < 1.0), and
De31gn TPF for: P8 X 8R fuel = 2.39

8 X 8R fuel = 2.39
8 X 8 fuel = 2.43

-

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than
. " or equal to 25% of RATED THERMAL POWER.

ACTION:

With 3 or § prp e¥ceeding the allowable value, initiate corrective action within
15 minutes and continue corrective action so that S and S g are within the
required limits within 4 hours, or reduce THERMAL POWER to less than 25% of
RATED THERMAL POWER within the next 4 hours. -~——

SURVEILLANCE REQUIREMENTS

4.2.2 The MIPF for each class of fuel shall be determined, the value of T
calculated, and the flow-biased APRM trip setpoint adjusted, as required:

a. At 1eas£ once per 24 hours,

b. - Within 12 hours after completion of a THERMAL POWER increase of at
- least 15% of RATED THERMAL POWER, and

Ce Initially.and at least once per 12 hours when the reactor is
operating with a LIMITING CONTROL ROD PATTERN for MTPF.

BRUNSWICK = UNIT 2 , 3/4 2-8 Amendment No. 83"




POWER DISTRIBUTION LIMITS

3/4.2.3 MINIMUM CRITICAL POWER RATIO

LIMITING CONDITION FOR OPERATION

3.2.3.1 The MINIMUM CRITICAL POWER RATIO (MCPR), as a function of core flow,

shall be.equal to or greater than the MCPR limit times the. Ke shown in Figure
3.2.3-1, provided that the end-of-cycle recirculation pump trip system is
OPERABLE per specification 3.3.6.2, with:

a. If ODYN OPTION A analyses are in effect, the MCPR limits are
-listed below:

<. 1. MCPR for 8x8 fuel 1.29
~. 2. MCPR for 8x8R fuel 1.27
3.  MCPR for P8x8R fuel = 1.29

b. If ODYN OPTION B analyses are inreffect (refer to Specification
3.2.3.2), the MCPR limits are listed beloy:

1. MCPR for 8x8 fuel = 1.29
2. MCPR for 8x8R fuel = 1.21
3. MCPR for P8x8R fuel = 1,22

APPLICABILITY: OPERATIONAL CONDITION 1 when THERMAL POWER is greater than
or equal to 25% RATED THERMAL POWER

ACTION:

a, With the end-of-cycle recirculation trip system inoperable per
Specification 3.3.6.2, operation may continue and the provisions of

Specification 3.0.4 are not applicable with the followlng MCPR limit
adjustments:

1. Beginning-of-cycle (BOC) to end-of-cycle (EOC) minus 2000 MWD/t,

‘ within one hour determine that MCPR, as a function of core flow, is
equal to or greater than the MCPR 11m1t times the Kf shown in Flgure
3.2,3-1 with:

a. 1f ODYN OPTION A analysés are in effect, the MCPR limits are
listed below:

1. MCPR for 8x8 fuel = 1,29
2. MCPR for 8x8R fuel = 1.26
3. MCPR for P8x8R fuel = 1,28

- - . K -

b. If ODYN OPTION B analyses are in effect (refer to Specification
3.2.3.2), the MCPR limits are listed below:

1, MCPR for 8x8 fuel

= 1,29
2. MCPR for 8x8R fuel = 1.25
3. MCPR for P8x8R fuel =

1.28
N

BRUNSWICK - UNIT 2 3/4 2-9 Amendment No. 83
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

ACTION (Continued)

2. EOC minus 2000 MWD/t to EOC,'within one hour determine that MCPR, as
a function of core flow, is equal to or greater than the MCPR limit
times the K; shown in Figure 3.2.3-1 with:

a. If ODYN OPTION A analyses are in effect, the MCPR limits are
listed below:

1. MCPR for 8x8 fuel = = 1.37
2. MCPR for 8x8R fuel = 1.38
‘3.  MCPR for P8x8R fuel = 1.41

b.. If ODYN OPTION B analyses are in effect (refer to Specification
3.2.3.2), the MCPR limits are listed below:

1. MCPR for 8x8 fuel = 1.29 )
2. MCPR for 8x8R fuel = 1.26 .
3." MCPR for P8x8R fuel = 1.29

b. With MCPR, as a function of core flow, less than the applicable limit
determined from Figure 3.2.3-1 initiate corrective action within 15
minutes and restore MCPR to within the applicable limit within 4 hours or

reduce THERMAL POWER to less than 25% of RATED THERMAL POWER within the
next 4 hours.

SURVEILLANCE REQUIREMENTS T

4,2.3.1 MCPR, as a function of core flow, shall be determined to be equal to
or greater than the applicable limit determined from Figure 3.2.3-1:

a. At least once per 24 hours,

b. Within 12 hours after completion of a THERMAL POWER increase of
at least 15% of RATED THERMAL POWER, and

c. Initially and at least once §er 12 hours when the reactor is
operating in a LIMITING CONTROL ROD PATTERN for MCPR.

BRUNSWICK - UNIT 2 © 3/4 2-10 . Amendment No. 83




POWER DISTRIBUTION LIMITS

3/4.2.3 MINIMUM CRITICAL POWER RATIO (ODYN OPTION B)

LIMITING CONDITION FOR OPERATION

3.2.3.2 For the OPTION B MCPR limits listed in Specification 3.2.3.1 to be
used, the cycle average 20% scram time (T ) shall be less than or equal to

the Option B scram time limit (TB) where? T and T, are determined as
: ve B
follows:

1
1=1 NG
T = , Where:
ave n N
, y 1
e%\\” 4
‘i = Surveillance test number,
n = Number of surveillance tests performed to date in the cycle
(including BOC), :
Ni = Number of rods tested in the ith surveillhnce test, and
Ti = Average scram time to notch 36 for surveillance test i
N, 1/2
= w+ 1.65 () (¢), where:
; ot
i=1
i = Surveillance test number
n = Number of surveillance tests Rerformed to date in the cycle
(including BOC),
Ny = Number of rods tested in the ith surveillance test
N, = Number of rods tested at BOC, : '
B = 0.834 seconds

(mean value for statlstlcal scram time distflbution from
de~energization of scram pilot valve solenoid to pickup on
notch 36),

o= 0.059 seconds

: (standard deviation of the above statistical dlstrlbutlon)

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or

equal to 25% RATED THERMAL POWER.

BRUNSWICK - UNIT 2 3/42-11 " Amendment No. 83




POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Comniinued)

ACTION:

Within twelve hours after determining that =t ve greater than TB’ the opérating
iimit MCPRs -shall be either: a ‘ '

a8 Adjusted for each fuel type such that the operating limit MCPR
is the maximum of the non-pressurization transient MCPR
operating limit (from Table 3.2.3.2-1) or the adjusted
‘pressurization transient MCPR operating limits, where the
‘adjustment is made by:

o -
= T'ave = TB
MCPRadjusted = MCPRoption B + TA - TB (MCPRoption A MCPRoption B)
where: TA = 1.05 seconds, control rod average scram insertion
time limit to notch 36 per Specification 3.1.3.3,
MCPROption A = Determined from Table 3.2.3.2-1,
MCPR . = Determined from Table 3.2.3.2-1, or
option B

b. The OPTION A MCPR limits listed in Specification 3.2.3.1.

e SURVETLLANCE REQUIREMENTS
4.2.3.2 The values of T and T  shall be determined and compared each time

. . ve .
a scram time test is per?ormed. %he requirement for the frequency of scram
time testing shall be identical to Specification 4.1.3.2.

BRUNSWICK - UNIT 2 o 3/4 2-12 " Amendment No. 83
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TRANSIENT OPERATING LIMIT MCPR VALUES
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J
TRANSIENT ' FUEL TYPE/
' 8x8 ) 8x8R P8x8R
NONPRESSURIZATION TRANSIENTS
With RPT operable {op.) 1.29 1.21 1.22 (
With RPT inoperable (inop.) 1.29 1.25 1.28
TURBINE TRIP/LOAD REJECT WITHOUT BYPASS
MCPR,  MCPRy MCPR,  MCPR, | MCPR,  MCPRy
RET (op.) ! 1.27  1.19 1.27  1.19 1.29  1.21
. B }
RPT (inop.) BOC + EOC ~ 2000 { 1.25 . 1.08 1.26  1.08 1.28 1,09
RPT (inop.) EOC - 2000 + EOC 1.37 .25 .38 1.26 1,41 1.29
p
. . * \
FEEDWATER CONTROL FAILURE
MCPR,  MCPR, MCPR,  MCPR, MCPR,  MCPRy
RPT (op.) 1.19  1.16 1.19  1.16 1.19 1.16
RPT (inop.) BOC > EOC - 2000 1.18  1.12 1.19  1.13 .19 1.13
RPT (inop.) EOC - 2000 + EOC 1.18  1.12 1.18  1.12 1.19  1.13
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POWER DISTRIBUTION LIMITS

3/4.2.4 LINEAR HEAT GENERATION RATE

LIMITING CONDITION FOR OPERATION

3.2.4 The LINEAR HEAT GENERATION RATE (LHGR) shall not exceed 13.4 kw/ft
for 8 X 8, 8 X 8R, and P8 X 8R fuel assemblies.

APPLICABILITY: OPERATIONAL CONDITION 1, when THERMAL POWER is greater than or

equal to 25% of RATED THERMAL POWER.

ACTION: _

\\\ a
~-,
With the LHGR of any fuel rod exceeding the above limits, initiate corrective
action within 15 minutes and continue corrective action so that the LHGR is

within the limit within 4 hours, or reduce THERMAL POWER to less than 25% of
RATED THERMAL POWER within the next 4 hours.

L4

SURVEILLANCE REQUIREMENTS

4.2.4 LHGRs shall be determined to be equal to or less than the applicable
above limit: '

a. At least once per 24 hours,

b. Within 12 hours after complétidn of a THERMAL POWER iﬁcrease of at
least 15% of RATED THERMAL POWER, and .

c. < Initially and‘at least oncefpef 12 hours when the reactor is
operating on a LIMITING CONTROL ROD PATTERN for LHGR.

BRUNSWICK - UNIT 2 3/4 2-15 ' Amendment No. 83




3/4.2 POWER DISTRIBUTION LIMITS L I .

BASES

The spec1f1cat10ns of this sectlon assure that the peak cladding
temperature following the postulated design basis loss—of-coolant accident
will not exceed the 2200°F limit specified in the Final Acceptance Criteria
(FAC) issued in June 1971 considering the postulated effects of fuel pellet
densification.”

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE

: This specification assures that the peak cladding temperature
following the postulated design basis loss-of-cooclant accident will not exceed
the limit specified in 10 CFR 50, Appendix X.

The' peak cladding temperature (PCT) 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 dependent only
secondarily on the rod-to-~rod power distribution within a assembly. The peak
cladding temperature is calculated assuming a LHGR for thé highest-powered rod
which is equal to or less than the design LHGR corrected for densification.
This LHGR times 1.02 is used in the heatup code along with the
exposure-dependent steady state gap conductance and rod-to-rod local peaking
factor. The Technical Specification APHGR is this LHGR of the highest-powered
rod divided by its local peaking factor. The limiting value for APLHGR is
shown in Figures 3.2.1-1, 3.2.1-2, 3.2.1-3, 3.2.1-4, 3.2.1-5, and 3.2.1-6.

'The calculational procedure used to establish the APLHGR shown on
Figures 3.2.1-1, 3.2.1-2, 3.2.1-3, 3.2.1-4, 3.2. 2.1-5, and 3.2.1-6 is based on a
losS*of—coolant accident analysis. The analy31s was performed using General
Electric (GE) calculational models which are consistent with the requirements
of Appendix K to 10 CFR 50. A complete discussion of each code employed in
the analysis is presented in Reference 1. Differences in this analysis
compared to previous analyses performed with Reference 1 are (1) The analysis
assumes a fuel assembly planar power consistent with 102% of the MAPLHGR shown

- in Figures 3.2.1-1, 3.2.1-2, 3.2.1-3, 3.2.1-4, 3.2.1-5, and 3.2.1-6; (2)

Fission product decay is computed assuming an energy release rate of 200
MeV/Fission; (3) Pool boiling is assumed after nucleate boiling is lost during
the flow stagnation period; and (4) The effects of core spray entrainment and
countercurrent flow .limitation as described in Reference 2, are included in
the reflooding calculations. '

A list of the significant plant input parameters to the loss—of-~
coolant accident analysis is presented in Bases Table B 3.2.1-1.

BRUNSWICK ~ UNIT 2 ' B 3/4 2-1 Amendment No. 83-



Bases Table B 3.2;1-1
SIGNIFICANT INPUT PARAMETERS TO THE
LOSS~-0F-COOLANT ACCIDENT ANALYSIS
FOR BRUNSWICK — UNIT 2

Plant Parameters;;

Core Thermal Power | 2531 Mwt which corresponds to
105% of rated steam flow

Vessel Steam Output 10.96 x 106 Lbm/h which correspond§

s ‘ - ) to 105% of rated steam flow

o

VesseI\Speam Dome Pressure 1055 psia

Recirculation Line Break Area
for Large Breaks

a. Discharge 2.4 ft2 (DBA); 1.9 ft2 (80% DBA)
b. Suction 4,2 ft
Number of Drilled Bundles 520

Fuel Parameters:

PEAK TECHNICAL INITIAL

SPECIFICATION DESIGN MINTMUM
LINEAR HEAT = AXIAL CRITICAL
FUEL BUNDLE GENERATION RATE  PEAKING POWER**
FUEL TYPES GEOMETRY (kw/ft) .  FACTOR RATIO
Reload Core 8 % 8 . 13.4 1.4 1.20

A more detailed list of input to each model and its source is presented
in Section LI of Reference 1.

-

* This power level meets the Appendix K réquirement of 102%Z.

®k To account for the 2% uncertainty in bundle power required by
Appendix K, the SCAT calculation is performed with an -‘MCPR of
1.18 (i.e., 1.2 divided by 1.02) for a bundle with an initial
MCPR of 1.20. t

BRUNSWICK — UNIT 2 B 3/4 2-2 Amendment No. 83»



POWER DISTRIBUTION LIMITS - R .

BASES

3/4.2.2 APRM SETPOINTS'

The fuel cladding integrity Safety Limits of Specification 2.1 were
based on a TOTAL PEAKING FACTOR of 2.43 for 8 x 8 fuel, 2.39 for 8 x 8R fuel
and 2.39 for P8 x 8R fuel. The scram setting and rod block functions of the
APRM instruments must- be adjusted to ensure that the MCPR does not become less
than 1.0 in the degraded situation. The scram settings and rod block settings
are adjusted in accordance with the formula in this specification when the
combination of THERMAL POWER and peak flux indicates a TOTAL PEAKING FACTOR
greater than 2.43 for 8 x 8 fuel, 2.39 for 8 x 8R and 2.39 for P8 x 8R fuel.
This adjustment may be accomplished by increasing the APRM gain and thus
reducing the slope and intercept point of the flow referenced APRM high flux
scram cuse\ky the réciprocal of the APRM gain change. The method used to

determine the.'design TPF shall be consistent with the method used to determine
the MTPF.

3/4.2.3 MINIMUM CRITICAL POWER RATIO ’

The required operating limit MCPRs at steady state operating conditions as
specified in Specification 3.2.3 are derived from the established fuel
cladding integrity SafeEX)Limit MCPR of 1.07, and an analysis of abnormal
cperational transients. For any abnormal operating transient analysis
evaluation with the initial condition of the reactor being at the steady state
operating limit, it is required that the resulting MCPR does not decrease
bezlow the Safety Limit MCPR at any time during the transient, assuming an
instfument trip setting as given in Specification 2.2.1.

To assure that the fuel cladding integrity Safety Limit is not exceeded during
any anticipated abnormal operational transient, the most limiting transients
have been analyzed to determine which result in the largest reduction in
CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss of
flow, increase in pressure and power, positive reactivity insertion, and

- coolant temperature decrease.

The limiting transient which determines the required steady state MCPR. limit

‘is the turbine trip with failure of the turbine bypass. This transient-yields

the largest A MCPR. . When added to the Safety Limit MCPR of 1.07 the required
minimum operating limit MCPR of Specification 3.2.3 is obtained. Prior to the
analysis of abnormal operational transients an initial fuel bundle MCPR was
determined. This parameter is based on the bundle flow calculated by a GE
multichannel ?2§ady state flow distribution model as described in Section 4.4
of NED0O-20360 and on core parameters shown in Reference 3, response to
Items 2 and 9.

Amendment No. 83
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POWER DISTRIBUTION LIMITS

BASES

MINIMUM CRITICAL POWER RATIO (Continued)

For operation in the automatic flow control mode, the same procedure was
employed except the initial power distribution was established such that the
MCPR was equal to the operating limit MCPR at rated power and flow.

The K. factors shown in Figure 3.2.3-1 are conservative for the General
Electric Plant operation with 8 x 8 and 8 x 8R fuel assemblies because the
operating limit MCPRs of Specification 3.2.3 are greater than the original
1.20 operating limit MCPR used for the generic derivation of Kf.

g‘\

At core th;}mal power levels less than or equal to 25%, the reactor will be
operating at minimum recirculation pump speed and the moderator void content
will be very small. For all designated control rod patterns which may be
employed at this point, operating plant experienceviﬁdicated that the
resulting MCPR value is in excess of requirements by a considerable margin.
With this low void content, any inadvertent core flow increase would only
place operation in a more conservative mode relative to MCPR. During initial
start-up testing of the plant, a MCPR evaluation will be made at 257% thermal
power level with minimum recirculation pump speed. The MCPR margin will thus
be demonstrated such that future MCPR evaluation below this power level will
be shown to be unnecessary. The daily requirement for calculating MCPR above
25% rated thermal power is sufficient since power distribution shifts are very
slsw when there have not been significant power or control rod changes. The
regquirement for calculating MCPR when a limiting control 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.

3.2.4 LINEAR HEAT GENERATION RATE

The LHGR specification assures that the linear heat generation rate in any
rod is less than -the design linear heat generation even if fuel pellet
. densification is postulated. The power spike penalty specified is based on
the analysis presented in Section 3.2.1 of the GE topical report NEDM—10735
Supplement 6, and assumes a linearly increasing .variation in axial gaps
between core bottom and top, and assures with a 957 confidence that no more
than one fuel rod exceeds the design linear heat generation rate due to power
spiking.

BRUNSWICK = UNIT 2 B 3/4 2-5 " Amendment No. 83
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UNITED STATES _
NUCLEAR REGULATORY COMMISSION .
WASHINGTON,D. C. 20555 T .

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

SUPPORTING AMENDMENT NO. 83 TO FACILITY LICENSE NO. DPR-62

CAROLINA POWER & LIGHT COMPANY

" BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2

DOCKET NO. 50-324

1.0 Introduéiion

By 1etter dated July 29, 1983, the Carolina Power & Light Company (the
licensee) submitted proposed changes to the technical specifications that
would provide more conservative values of the Operat1ng Limit Minimum
Critical Power Ratio (OLMCPR), correct errors in control rod insertion
times, and delete references to 7X7 fuel assemblies. -

2.0 D1scuss1on and_Eva1uat1on

The licensee has requested changes to the Technical Specifications to
correct an error detected in the reload analysis which was used to
determine the OLMCPR for Cycle 5 operation. In support of its proposed
changes to the Technical Specifications, the licensee has submitted MCPR
data based on the approved General Electric reload methods (Ref. 1}. The
Timiting Cycle 5 pressur1zat1on transient (the load rejection without bypass
transient) was reanalyzed using the approved and corrected ODYN code. The
analytical results show that the operating 1imit MCPR should be increased
by 0.02 for Option A. The OLMCPR should be larger than 1.20, 1.29, 1.26
and 1.28 for 7X7, 8X8, 8X8R and P8XBR types of fuel, respectively. The
lTicensee also indicates that the rod withdrawal error MCPR should be
increased by 0.03 for the 8X8R and the P8X8R fuel types to reflect the
higher initial MCPR values. The exposure dependent OLMCPRs for both Option
A and Option B are indicated in Technical Specification 3.2.3 of the
proposed Technical Specification. :

The staff has reviewed the Technical Specification changes requested by

the licensee. We find that for the determination of the OLMCPR credit is
assumed for operation of the highwater level (L8) trip and turbine bypass
system. In this regard, we have concluded that this subject should be
treated as a generic issue, and we plan to handle it in accordance with our
internal procedures for dealing with such issues. We have also determined,
based on preliminary analysis, that the risk of operating Brunswick Unit 2
without Technical Specifications concerning surveillance of the h1ghwafer
level turbine trip or turbine bypass systems until the generic issue is
resolved is small. Accordingly, we find that the results of analyses are
consistent with the proposed OLMCPRs and safety 1limit MCPR and conclude that
the1proposed OLMCPRs are acceptable for operation during the. rema1nder of
Cycle 5 .
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The proposed changes to the Technical Specifications would also revise the
control rod scram insertion time requirements listed in Specifications
3.1.3.3. and 3.1.3.4. These time requirements were correct in the original
Brunswick custom Technical Specifications where they were listed in terms
of rod notch position. Since the rod notch position did not correspond
precisely to percent of rod insertion, an offset of some of the scram time
1imits was erroneously introduced. The change to the scram insertion time
specification has been made to reflect the change from notch position to
percent of insertion and is acceptable.

The 1icensee has also requested changes to the technical specifications
that would:delete references to 7X7 type fuel assemblies since this type of
fuel is no longer.used in the Brunswick Steam Electric Plant, Unit 2. The
proposed deletions involve technical specifications for power distribution
Timits on average planar heat generation rates and average power range
monitor set points. We have examined the proposed specifications and have
found that no changes have been made to power distribution limits or set
points and that references to 7X7 type fuel have been de1eted The
proposed specifications are therefore acceptable.

3.0 Environmental Considerations

fe have determined that the amendment does not author1ze a change in
effluent types or total amounts nor an increase in power level and will not
result in any significant environmental impact. Having made this
determination, we have further concluded that tThe amendment involves an
action which is insignificant from the standpoint of environmental impact and
pursuant to 10 CFR 51.5(d)}(4), that an environmental impact statement, or
negat1ve deciaration and environmental impact appraisal need not be prepared
in connection with the issuance of th1s amendment '

4.0 Conclusions

We have concluded, based on the cons1derat1ons d1scussed above, that:

(1) there is reasonab1e assurance that the health and safety of the pub11c
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 issuance of the amendment will not be inimical to the common defense
and security or to the health and safety of the public. ‘

5.0 Reference

1. General Electric Standard App11cat1on for Reactor Fuel, NEDOZ24011-A-4,
January, 1982. .

Principal Contributor: Sumher Sun

Dated: November 28, 1983



