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EXEMPTION FROM 10 CFR 50.62(c)(4) FOR BRUNSWICK STEAM 
ELECTRIC PLANT, UNIT 2 REGARDING THE STANDBY LIQUID 
CONTROL SYSTEM (SLCS)

2) ISSUANCE OF AMENDMENT NO.143TO FACILITY OPERATING LICENSE NO.  
DPR-62 - BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2, REGARDING 
SLCS (TAC NO. 66084) 

The Nuclear Regulatory Commission, in response to your two requests dated 
August 17, 1987, has issued 1) the enclosed Exemption from 10 CFR 50.62(c)(4) 
and 2) Amendment No. 143 to Facility Operating License No. DPR-62 for Brunswick 
Steam Electric Plant, Unit 2.  

We are granting the Exemption from the requirements of 10 CFR 50.62(c)(4) 
to allow a lower minimum injection flow rate in the Standby Liquid Control 
System (SLCS), based on the smaller size reactor vessel. This is consistent 
with guidance provided in Generic Letter (GL) 85-03, "Clarification of 
Equivalent Control Capacity for Standby Liquid Control Systems," January 28, 
1985. The bases for this Exemption are discussed in the enclosed Exemption 
and Safety Evaluation. The Exemption has been forwarded to the Office of the 
Federal Register for publication.  

The amendment changes the Technical Specifications to revise the SLCS pump 
relief valve setpoint and sodium pentaborate concentration curve to satisfy 
the Anticipated Transient Without Scram (ATWS) rule requirements specified 
in 10 CFR 50.62.  

The NRC staff has concluded that this amendment is acceptable. The enclosed 
copy of the Safety Evaluation is applicable to the Exemption and the 
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amendment. The Notice of Issuance 
Bi-Weekly Federal Register.

will be included in the Commission's 

Sincerely, 

/ s 

Ernest D. Sylvester, Project Manager 
Project Directorate II-1 
Division of Reactor Projects I/II

Enclosures: 

1. Exemption 
2. Amendment No. 143 to Operating 

License No. DPR-62 
3. 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
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Mr. P. W. Howe 
Vice President 
Brunswick Nuclear Project 
Box 10429 
Southport, North Carolina 264.61 

Mr. R. E. Jones, General Counsel 
Carolina Power & Light Company 
P. 0. Box 1551 
Raleigh, North Carolina 27602 

Mr. Mark S. Calvert 
Associate General Counsel 
Carolina Power & Light Company 
Post Office Box 1551 
Raleigh, North Carolina 27602 

Mr. Christopher Chappell, Chairman 
Board of Commissioners 
Post Office Box 249 
Bolivia, North Carolina 28422

Mr. C. R. Dietz 
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Brunswick Nuclear Project 
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Resident Inspector 
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101 Marietta Street, Suite 2900 
Atlanta, Georgia 30303 

Mr. Dayne H. Brown, Chief 
Radiation Protection Branch 
Division of Facility Services 
N. C. Department of Human Resources 
701 Barbour Drive 
Raleigh, North Carolina 27603-2008
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

In the Matter of ) ) 

CAROLINA POWER & LIGHT COMPANY ) Docket No. 50-324 

(Brunswick Steam Electric Plant, ) 
Unit 2) ) 

EXEMPTION 

I.  

Carolina Power & Light Company (the licensee) is the holder of Facility 

Operating License No. DPR-62, which authorizes operation of the Brunswick Steam 

Electric Plant, Unit 2 (Brunswick or the facility). The license provides, 

among other things, that the facility is subject to all rules, regulations and 

Orders of the Nuclear Regulatory Commission (the Commission) now or hereafter 

in effect.  

The facility is a boiling water reactor located at the licensee's site in 

Brunswick County, North Carolina.  

II.  

By letter dated August 17, 1987, the licensee requested an exemption from 

the requirements of 10 CFR 50.62(c)(4), which establishes the minimum 

injection flow rate and the boron concentration for the standby liquid control 

system (SLCS).  

Specifically, 10 CFR 50.62(c)(4) requires that each boiling water 

reactor must have a SLCS with minimum flow capacity equivalent in control 

capacity to 86 gallons per minute (gpm) with a boron concentration of 13 
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weight percent sodium pentaborate. The licensee requests an exemption 

from this requirement to permit use of a minimum flow rate of 66 gpm and a 

sodium pentaborate concentration of 13 weight percent.  

The requirement established by the regulation was intended to provide 

for prompt injection of negative reactivity into a boiling water reactor 

pressure vessel in the event of an anticipated transient without scram (ATWS) 

event. The reactor vessel size used to establish the required flow rate of 86 

gpm and the sodium pentaborate concentration of 13 weight percent was the large 

251-inch diameter vessel used in the BWR/5 and BWR/6 designs. The Brunswick 

Unit 2 reactor has a much smaller, 218-inch diameter, vessel. For the Brunswick 

reactor, a lesser flow rate will provide adequate shutdown margin in an ATWS 

event, equivalent to that called for by the regulation for the larger 251-inch 

diameter boiling water reactor vessel. Refer to Generic Letter 85-03, 

"Clarification of Equivalent Control Capacity for Standby Liquid Control 

Systems," January 28, 1985.  

II.  

In this case, the injection flow rate and boron concentration will 

provide the equivalent level of control capacity for the smaller Brunswick 

reactor pressure vessel as that called for by the rule based on larger reactor 

pressure vessels. Requiring Brunswick to provide the flow rate-boron 

concentration capacity specified by the rule would not, in these particular 

circumstances, serve the underlying purpose of the rule. The purpose of the 

rule is to reduce the risk from ATWS events by ensuring adequate shutdown 

margin. Thus, the Commission's staff finds that there are special
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circumstances in this case which satisfy the standards of 10 CFR 50.12(a)(2) 

(ii).  

IV.  

The licensee provided a determination that special circumstances exist 

under 10 CFR 50.12(a). As discussed above, the underlying purpose of the 

requirements of paragraph (c)(4) of 10 CFR 50.62 is to ensure adequate 

shutdown margin in an ATWS event. The underlying purpose is achieved and 

served by an injection rate of 66 gpm of 13 weight percent sodium pentaborate 

solution.  

Accordingly, the Commission has determined that pursuant to 10 CFR 

50.12(a), the Exemption, as described in Section III, is authorized by law and 

will not present an undue risk to the public health and safety and is 

consistent with common defense and security, and special circumstances are 

present for the Exemption, in that application of the regulation in these 

particular circumstances is not necessary to achieve the underlying purposes 

of 10 CFR 50.62(c)(4). Therefore, the Commission hereby grants the Exemption 

from paragraph (c)(4) of 10 CFR 50.62 to allow the use of an SLCS injection 

flow rate of 66 gpm of 13 weight percent sodium pentaborate solution.
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Pursuant to 10 CFR 51.32, the Commissior has determined that the granting 

this Exemption will have no significant impact on the environment (53 FR 2551). •' 

This Exemption is effective upon issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION' 

Division of Reactor ects I/11 

Office of Nuclear Reactor Regulation 

Dated at Bethesda, Maryland this 28th day of January 1988
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Pursuant to 10 CFR 51.32, the Commission has determined that the granting 

this Exemption will have no significant impact on the environment (52 FR 47777).  

This Exemption is effective upon issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/s/ 

Steven A. Varga, Director 
Division of Reactor Projects I/II 
Office of Nuclear Reactor Regulation 

Dated at Bethesda, Maryland this 28th day of January 1988.
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555

CAROLINA POWER & LIGHT COMPANY, et al.  

DOCKET NO. 50-324 

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2 

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 143 
License No. DPR-62 

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

A. The application for amendment by Carolina Power & Light Company 
(the licensee), dated August 17, 1987, 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; 

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

C. 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; 

D. 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 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. 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: 
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 143 , are hereby incorporated in the 
license. Carolina Power & Light Company shall operate the facility 
in accordance with the Technical Specifications.  

3. This license amendment is effective as of the date of its issuance and 
shall be implemented within 60 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/ s / 

Elinor G. Adensam, Director 
Project Directorate II-1 
Division of Reactor Projects I/II

Attachment: 
Charoes to the Technical 

Specifications

Date of Issuance: January 28, 1988
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(2) Technical Specifications 

The Technical Specifications contained in Appendices A and B, as 
revised through Amendment No. 143, are hereby incorporated in the 
license. Carolina Power & Light Company shall operate the facility 
in accordance with the Technical Specifications.  

3. This license amendment is effective as of the date of its issuance and 
shall be implemented within 60 days of issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/ s / 

Elinor G. Adensam, Director 
Project Directorate II-1 
Division of Reactor Projects I/II

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: January 28, 1988
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ATTACHMENT TO LICENSE AMENDMENT NO. 143 

FACILITY OPERATING LICENSE NO. DPR-62

DOCKET NO. 50-324 

Replace the following pages of the Appendix A Technical Specifications with 
the enclosed pages. The revised areas are indicated by marginal lines.

Remove Pages Insert Pages

3/4 1-19 

3/4 1-20

3/4 1-19 

3/4 1-20
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS 

4.1.5 The standby liquid control system shall be demonstrated OPERABLE: 

a. At least once per 24 hours by verifying that: 

1. The volume and temperature of the sodium pentaborate solution 

are within the limits of Figures 3.1.5-1 and 3.1.5-2, and 

2. The heating tracing circuit is OPERABLE.  

b. At least once per 31 days by: 

1. Starting each pump and recirculating demineralized water to the 
test tank, 

2. Verifying the continuity of the explosive charge, and 

3. Determining the concentration of boron in solution by chemical 

analysis. This test shall also be performed anytime water or 
boron is added to the solution or when the solution temperature 
drops below the limit established in Figure 3.1.5-2.  

c. At least once per 18 months during shutdown by: 

I. Initiating one of the standby liquid control system loops, 

including an explosive valve, and verifying that a flow path 

from the pumps to the reactor pressure vessel is available by 
pumping demineralized water into the reactor vessel. The 

replacement charge for the explosive valve shall be from the 

same manufactured batch as the one fired or from another batch 
which has been certified by having one of that batch 

successfully fired. Both injection test loops shall be tested 
in 36 months.  

2. Demonstrating that the minimum flow requirement of 41.2 gpm per 

pump at a pressure of greater than or equal to 1190 psig is met.  

3. Demonstrating that the pump relief valve setpoint is 1450 ± 50 
psig.

Amendment No. 4,0,1433/4 1-19BRUNSWICK - UNIT 2
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

RELATED TO 10 CFR 50.62 (c)(4) EXEMPTION REQUEST 

AND AMENDMENT NO.143 TO FACILITY LICENSE NO. DPR-62 

CAROLINA POWER & LIGHT COMPANY 

BRUNSWICK STEAM ELECTRIC PLANT, UNIT 2 

DOCKET NO. 50-324 

1.0 INTRODUCTION 

By letter dated August 17, 1987, (NLS-87-113), Carolina Power and Light 
Company (CP&L) (the licensee) requested changes to the facility Technical 
Specifications (TS) with regard to the Standby Liquid Control System 
(SLCS). The proposed changes reflect the licensee's plan to increase the 
minimum required concentration of sodium pentaborate in the SLCS tank to 
13 weight percent. This increase in concentration in conjunction with the 
capability to operate both SLCS pumps simultaneously, at a total two-pump 
combined flow greater than 66 gpm, is proposed to satisfy, in part, the 
requirements of 10 CFR 50.62. The deviations from 10 CFR 50.62(c)(4) 
associated with the TS changes are identified in an exemption request 
submitted by the licensee in a second letter dated August 17, 1987 
(NLS-87-144). The discussion of the exemption request is included as 
part of this Safety Evaluation (SE).  

2.0 EVALUATION 

2.1 Exemption Request 

The exemption proposed by the licensee has been reviewed by the staff 
against the requirements of the Anticipated Transient Without Scram 
(ATWS) rule (10 CFR 50.62) and Generic Letter No. 85-03 "Clarification 
of Equivalent Control Capacity for Standby Liquid Control Systems," 
dated January 28, 1985. The licensee's proposed increase in sodium 
pentaborate concentration to 13 weight percent, in conjunction with a 
flow rate of 66 gpm and a reactor pressure vessel inside diameter of 
218 inches, will provide a boron content equivalent in control capa
city to 86 gpm of 13 weight percent sodium pentaborate for a 251 inch 
inside diameter vessel. This is in compliance with 10 CFR 50.62 and 
is, therefore, acceptable. Granting of this exemption provides justifi
cation for certain of the TS changes identified in the amendment 
request.  

2.2 Technical Specification Changes 

The changed conditions in response to the ATWS rule led to proposed 
changes in the TS. These include a surveillance requirement to 
verify the pump flow rate of 41.2 gpm on a per pump basis in 
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TS 4.1.5.c.2 and changes to Figure 3.1.5-1 for the SLCS solution 
concentration versus tank volume curve. The changes are necessary to 
reflect the new concentration limits which will ensure that the plant 
meets the new ATWS requirement. Figure 3.1.5-1 is revised to indi
cate that the minimum allowable sodium pentaborate concentration is 
13 percent by weight.  

The licensee's plan to periodically test only one SLCS pump at a time 
to verify the 41.2 gpm flow requirement instead of both pumps simul
taneously is also acceptable. This is based on tests performed on 
the pumps during 1986, which verified that the SLCS is capable of 
operating under the increased pressure associated with two pump 
operation. Furthermore, the test criterion of 41.2 gpm per pump for 
the positive displacement pumps provides reasonable assurance that 66 
gpm will be achieved during two pump operation. Surveillance Require
ment 4.1.5.c.3 is also changed to identify a new setpoint for opening 
of the pump relief valve. This increase from 1400 psig to 1450 
psig is a consequence of the higher system pressure associated with 
two pump operation and is acceptable.  

The licensee's proposed TS changes are acceptable as identified in 
the submittal.  

3.0 ENVIRONMENTAL CONSIDERATION 

This amendment changes a requirement with respect to installation or use 
of a facility component located within the restricted area as defined in 
10 CFR Part 20 and a change in surveillance requirements. The staff has 
determined that the amendment involves no significant increase in the 
amounts, and no significant change in the types, of any effluents that 
may be released offsite and that there should be no significant increase 
in individual or cumulative occupational radiation exposure. The 
Commission has previously issued a proposed finding that this amendment 
involves no significant hazards consideration, and there has been no 
public comment on such finding. Accordingly, this amendment meets the 
eligibility criteria for categorical exclusion set forth in 10 CFR 
51.22(c)(9). Pursuant to 10 CFR 51.22(b), no environmental impact 
statement or environmental assessment need be prepared in connection with 
the issuance of this amendment.  

4.0 CONCLUSION 

Based on the above evaluation, the Commission's staff finds that the 
licensee's proposed exemption from 10 CFR 50.62(c)(4) as requested 
in the submittal dated August 17, 1987 is acceptable. Thereafter, the 
licensee shall comply with the provisions of such rule or renew its request 
for exemption.  

The licensee has also proposed TS changes for Brunswick Steam Electric 
Plant, Unit 2, which would provide for the use of a dual pump operation 
and an increased boron concentration in the SLCS to meet the requirements 
of 10 CFR 50.62 paragraph (c)(4). The approach taken by CP&L and the 
associated TS changes are acceptable.
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The Commission made a proposed determination that this amendment involves 
no significant hazards consideration, which was published in the 
Federal Register (52 FR 47777) on December 16, 1987, and consulted with the 
State of North Carolina. No public comments or requests for hearing were 
received, and the State of North Carolina did not have any comments.  

The staff has concluded, based on the consideration discussed above, 
that: (1) there is reasonable assurance that the health and safety of 
the public 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 this amendment will not be 
inimical to the common defense and the security nor to the health and 
safety of the public.  

Principal Contributor: M. McCoy, SRXB 

Dated: January 28, 1988


