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CPL 
Carolina Power & Light Company 

P.O. Box 1551 * Raleigh, N.C. 27602 

iSEP 19 199 
R. B. STARKEY, JR. SERIAL: NLS-92-252 

Vice President10CR5.4) 
Nuclear Services Department 10 CFR 50.54(f) 

United States Nuclear Regulatory Commission 
ATTENTION: Document Control Desk 
Washington, DC 20555 

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
DOCKET NO. 50-261/LICENSE NO. DPR-23 

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2 
DOCKET NOS. 50-325 AND 50-324/LICENSE NOS. DPR-71 AND DPR-62 

SUPPLEMENT NO. 1 TO GENERIC LETTER (GL) 87-02 THAT TRANSMITS SUPPLEMENTAL 
SAFETY EVALUATION REPORT NO. 2 (SSER NO. 2) ON SEISMIC QUALIFICATION UTILITY 
GROUP (SQUG) GENERIC IMPLEMENTATION PROCEDURE, REVISION 2, AS CORRECTED ON 
FEBRUARY 14, 1992 (GIP-2) 

Gentlemen: 

The purpose of this letter is to provide Carolina Power & Light Company's 
response to Supplement No. 1 to Generic Letter 87-02 for the H. B. Robinson 
Steam Electric Plant, Unit No. 2 (HBR2) and the Brunswick Steam Electric 
Plant, Unit Nos. 1 and 2 (BSEP1&2).  

This Generic Letter requires addresses to submit: 

1. A statement regarding a commitment to use both the SQUG commitments and 
the implementation guidance provided in GIP-2 as supplemented by the 
SSER No. 2 for the resolution of USI A-46.  

2. A plant-specific schedule for the implementation of the GIP and 
submission of a report to the Staff that summarizes the results of the 
USI A-46 review, if committing to implement GIP-2.  

3. The detailed information as to what procedures and criteria were used to 
generate the in-structure response spectra to be used for USI A-46 as 
requested in the SSER No. 2.  

Enclosure 1 provides the information required for HBR2.  

Enclosures 2 and 3 provide the information required for BSEP1&2, respectively.  
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Please refer any questions regarding this submittal to Mr. D. C. McCarthy at 
(919) 546-6901.  

Yours very truly, 

R. B. Starkey, Jr.  

DBB/jbw 

Enclosures 

cc: Mr. S. D. Ebneter 
Mr. L. W. Garner 
Mr. R. H. Lo 
Ms. B. L. Mozafari 
Mr. R. L. Prevatte 

R. B. Starkey, Jr., having been first duly sworn, did depose and say that the 
information contained herein is true and correct to the best of his 
information, knowledge and belief; and the sources of his information are 
officers, employees, contractors, and agents of Carolina Power & Light 
Company.  

/ Notary (Seal) 
My commission expires:c/4 /1%6ary (*Seat, 

g*. * P 8 .0* 
CON 

: 10 
0 
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H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 

Response to Generic Letter 87-02, Supplement 1 

Resolution of USI A-46 

COMMITMENT TO GENERIC IMPLEMENTATION PROCEDURE, REVISION 2 (GIP-2) 

GIP Commitments 

As a member of the Seismic Qualification Utility Group (SQUG), Carolina 
Power & Light Company (CP&L) commits to use the SQUG methodology as 
documented in the Generic Implementation Procedure, Revision 2 (GIP-2), 
corrected February 14, 1992, to resolve USI A-46 at H. B. Robinson Steam 
Electric Plant, Unit No. 2 (HBR2). The GIP-2, as evaluated by the Staff, 
permits licensees to deviate from the SQUG commitments embodied in the 
Commitment sections, provided the Staff is notified of substantial 
deviations prior to implementation. Carolina Power & Light Company 
recognizes the Staff's position in SSER-2, "that if licensees use other 
methods that deviate from the criteria and procedures as described in SQUG 
commitments and in the implementation guidance of the GIP, Revision 2, 
without prior NRC Staff approval, the method may not be acceptable to the 
Staff and, therefore, may result in a deviation from the provisions of 
Generic Letter 87-02." 

Specifically, CP&L hereby commits to the SQUG commitments set forth in the 
GIP-2 in their entirety, including the clarifications, interpretations, and 
exceptions identified in SSER-2 as clarified by the August 21, 1992 SQUG 
letter responding to SSER-2.  

GIP Guidance 

Carolina Power & Light Company generally will be guided by the remaining 
(non-commitment) sections of the GIP-2, i.e., GIP-2 implementation 
guidance, which comprise suggested methods for implementing the applicable 
commitments. Carolina Power & Light Company will notify the NRC as soon as 
practicable, but no later than the final USI A-46 summary report, of 
significant or programmatic deviations from the guidance portions of the 
GIP-2. Justifications for such deviations, as well as for other minor 
deviations, will be retained on-site for NRC review.  

SCHEDULE 

Given the magnitude of the effort required to achieve resolution of 
USI A-46, final implementation must be carefully integrated with outage 
schedules and the seismic Individual Plant Examination of External Events 
(IPEEE) response, the completion of which may be affected by the A-46 
implementation start date. The Seismic Evaluation Report summarizing the 
results of the A-46 program at HBR2 will be submitted to the NRC 120 days 
after Refueling Outage 15, which is currently scheduled for completion on 
November 11, 1993. However, the A-46 program completion schedule may be 
affected by coordination with the seismic IPEEE response, the scope and 
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schedule for completing the necessary SQUG training, and by the 
availability of industry resources.  

II. IN-STRUCTURE RESPONSE SPECTRA 

For defining seismic demand, CP&L will use the options provided in the 

GIP-2 for median-centered and conservative, design in-structure response 
spectra, depending on the building, the location of equipment in the 
building, and equipment characteristics.  

The licensing basis Safe Shutdown Earthquake (SSE) in-structure response 
spectra may be used as one of the options provided in the GIP-2 for 
resolution of USI A-46. The licensing basis spectra, as described in the 

Final Safety Analysis Report (FSAR), which was developed consistent with 
standards and guidance applicable to the plant at the time of licensing, 
may be used and are considered to be conservative design. The procedures 
and criteria which were used to generate the licensing basis in-structure 
response spectra are described in Attachment 1 to this enclosure.  

PLANT SEISMIC LICENSING BASIS 

Carolina Power & Light Company may change the licensing basis methodology 
for verifying the seismic adequacy of new and replacement, as well as 

existing, electrical and mechanical equipment prior to receipt of a final 
plant-specific safety evaluation report resolving USI A-46. This change 

would be conducted under 10 CFR § 50.59 and would be consistent with the 
guidance in Section 2.3.3 or Part I of the GIP, Revision 2, and with the 
clarifications, interpretations, and exceptions identified in SSER-2 as 
clarified by the August 21, 1992 SQUG letter. Any necessary changes to the 
FSAR will be provided in accordance with 10 CFR § 50.71(e).  

(1758GLU)
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Description of Licensing Basis In-Structure Response Spectra 
for Use in Resolving USI A-46 

The procedures and criteria used to generate the licensing basis in-structure 
response spectra which may be used by Carolina Power & Light Company (CP&L) to 
resolve USI A-46 at the H. B. Robinson Steam Electric Plant, Unit No. 2 (HBR2) 
are described in the HBR2 FSAR and design reports. That information is 
summarized below.  

Input Motions Used to Develop In-Structure Response Spectra 
The original and current design bases horizontal seismic spectra are 0.lg 
(OBE) and 0.2g (DBE) Housner spectra. The vertical ground spectrum is 
considered to be two-thirds of the horizontal spectra magnitude.  
(Reference HBR2 FSAR, Section 3.7.1.) 

The OBE peak acceleration is based on a Richter scale Magnitude 4.5 
earthquake with an epicentral distance of less than 10 miles from the site.  
The probable ground acceleration from this earthquake would be 0.07 to 
0.09g; however, 0.10g was conservatively selected. The DBE peak 
acceleration of 0.20g is based conservatively on a Magnitude 7.0 earthquake 
comparable to the 1886 Charleston shock occurring 35 miles from the site.  

These ground motion horizontal and vertical spectra shapes and peak 
acceleration values were selected by Dr. G. W. Housner and are his average 
California response spectra. These spectra are based on that given in 
"Nuclear Reactors and Earthquakes," TID 7024. He based this selection on 
the similarities between the depth and type of overburden material at the 
Robinson site and certain areas in California. The resulting ground 
response spectra envelope the Housner spectra at both 2 percent and 5 
percent equipment damping. (Reference HBR2 FSAR, Section 2.5, Appendix E.) 

Dynamic Modeling Considerations 
The original dynamic building models were one-dimensional, single degree
of-freedom stick representations. Equivalent stiffnesses and lumped masses 
were computed based on structural details and expected loading conditions, 
respectively.  

All Class I buildings are constructed on piles. Therefore, in order to 
conservatively consider the effects of soil-structure interaction, four 
different foundation models were considered: 

1) fixed base 
2) rotational spring with stiffness computed based on pile test data 
3) rotational and translational springs with stiffnesses computed 

based on pile test data 
4) rotational and translational springs with stiffnesses computed 

based on soil test data assuming no contribution from the pile 
group 

(1758GLU)
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The second case produced the most conservative results and was used in the 
development of the in-structure response spectra. (Reference HBR2 FSAR, 
Section 3.7.2.7.) 

Graphical representations of the building models showing spring stiffnesses 
and lumped masses are included in Attachment 2.  

Dynamic Analysis and Response Spectra Development / 

In-structure response spectra were developed utilizing conventional modal 
analysis techniques using the aforementioned building models and Housner 
input motions. Natural frequencies of the resulting modes of vibration for 
each of the buildings are summarized in Attachment 3.  

Sample in-structure response spectra at locations where equipment must be 
verified are included in Attachment 4.  

Impact of IPEEE on Plant Seismic Analysis 
The IPEEE program for the H. B. Robinson Steam Electric Plant has not yet 
been completed. It is intended that IPEEE will be integrated with the 
resolution of USI A-46; that is, the information required for the IPEEE 
will be gathered during the A-46 walkdowns. The EPRI Seismic Margins 
Methodology with enhancements as described in Generic Letter 88-20, 
Supplement 4, will be used.  

However, at this time, more detailed information concerning the approach to 
be followed or how the analysis will differ from the original analysis 
cannot be provided. This information will be provided according to the 
requirements of Generic Letter 88-20, Supplement 4, and the commitments 
made by CP&L in previous IPEEE submittals.  
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Natural Frequencies of Principal Modes for All Buildings 

For all buildings, modal analyses were performed only for two orthogonal 
horizontal directions. Vertical response is taken as two-thirds of horizontal.  
Percent Mass Participation is provided where this information is available.  
Note, however, that all modes are listed; and, therefore, 100 percent of the 
total mass is represented and contributes to the in-structure response spectra.  

Turbine Building 

Mode N-S Frequency E-W Frequency 
1 2.16 Hz 2.36 Hz 
2 5.54 Hz 4.89 Hz 
3 11.49 Hz 12.05 Hz 

Reactor Containment Structure 

Mode Frequency 
1 3.83 Hz 
2 10.73 Hz 
3 20.41 Hz 
4 31.65 Hz 

Note that, since the structure is symmetrical, results are identical in both 
orthogonal directions.  

Reactor Inner Structure 

Mode Frequency 
1 1.14 Hz 
2 6.02 Hz 
3 21.98 Hz 
4 56.18 Hz 
5 156.25 Hz 

Note that, since the structure is symmetrical, results are identical in both 
orthogonal directions.  

Reactor Auxiliary Building 

Mode Frequency % Mass Participation 
1 18.83 Hz 96.5%(E-W) 
2 21.22 Hz 96.8%(N-S) 
3 46.69 Hz 3.5%(E-W) 
4 51.70 Hz 3.2%(N-S) 
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H.B. Robinson 
Containment Structure 

Elevation 289' 
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FREQUENCY 
Original design basis includes half% damped floor spectra only. The 2% and 5% 
spectra were developed from the half% spectra by ratioing at the building 
frequencies. Equipment was originally considered to be 1% damped.



Enclosure 1 
Attachment 4 
Page 3 

H.B. Robinson 
Containment Interior Structure 
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spectra were developed from the half% spectra by ratioing at the building 
frequencies. Equipment was originally considered to be 1% damped.
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H.B. Robinson 
Auxiliary Building Short Direction 
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Original design basis includes half% damped floor spectra only. The 2% and 5% 
spectra were developed from the half% spectra by ratioing at the building 
frequencies. Equipment was originally considered to be. 1% damped.
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H.B. Robinson 
Auxiliary Building Long Direction 

Elevation 262' 
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FREQUENCY 
Original design basis includes half% damped floor spectra only. The 2% and 5% 
spectra were developed from the half% spectra by ratioing at the building 
frequencies. Equipment was originally considered to be 1% damped.
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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 1 

Response to Generic Letter 87-02, Supplement 1 

Resolution of USI A-46 

COMMITMENT TO GENERIC IMPLEMENTATION PROCEDURE, REVISION 2 (GIP-2) 

GIP Commitments 

As a member of the Seismic Qualification Utility Group (SQUG), Carolina 
Power & Light Company (CP&L) commits to use the SQUG methodology as 
documented in the Generic Implementation Procedure, Revision 2 (GIP-2), 
corrected February 14, 1992, to resolve USI A-46 at Brunswick Steam 
Electric Plant, Unit No. 1 (BSEPl). The GIP-2, as evaluated by the Staff, 
permits licensees to deviate from the SQUG commitments embodied in the 
Commitment sections, provided the Staff is notified of substantial 
deviations prior to implementation. Carolina Power & Light Company 
recognizes the Staff's position in SSER-2, "that if licensees use other 
methods that deviate from the criteria and procedures as described in SQUG 
commitments and in the implementation guidance of the GIP, Revision 2, 
without prior NRC Staff approval, the method may not be acceptable to the 
Staff and, therefore, may result in a deviation from the provisions of 
Generic Letter 87-02." 

Specifically, CP&L hereby commits to the SQUG commitments set forth in the 
GIP-2 in their entirety, including the clarifications, interpretations, and 
exceptions identified in SSER-2 as clarified by the August 21, 1992 SQUG 
letter.  

GIP Guidance 

Carolina Power & Light Company generally will be guided by the remaining 
(non-commitment) sections of the GIP-2, i.e., GIP-2 implementation 
guidance, which comprise suggested methods for implementing the applicable 
commitments. Carolina Power & Light Company will notify the NRC as soon as 
practicable, but no later than the final USI A-46 summary report, of 
significant or programmatic deviations from the guidance portions of the 
GIP-2. Justifications for such deviations, as well as for other minor 
deviations, will be retained on-site for NRC review.  

SCHEDULE 

Given the magnitude of the effort required to achieve resolution of 
USI A-46, final implementation must be carefully integrated with outage 
schedules and the seismic Individual Plant Examination of External Events 
(IPEEE) response, the completion of which may be affected by the A-46 
implementation start date. The Seismic Evaluation Report summarizing the 
results of the A-46 program at BSEP1 will be submitted to the NRC 120 days 
after Refueling Outage 9, which is currently scheduled for completion on 
December 28, 1994. However, the A-46 program completion schedule may be 
affected by coordination with the seismic IPEEE response, the scope and 
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schedule for completing the necessary SQUG training, and by the 
availability of industry resources.  

. IN-STRUCTURE RESPONSE SPECTRA 

For defining seismic demand, CP&L will use the options provided in the 
GIP-2 for median-centered and conservative, design in-structure response 
spectra, depending on the building, the location of equipment in the 
building, and equipment characteristics.  

The Brunswick Steam Electric Plant, Unit No. 1 is a post-1976 operating 
plant with non-Housner-type ground response spectra (i.e., it is listed in 
Category 1 of Table A in SSER-2). As such, the in-structure response 
spectra included in the plant's licensing basis documents have been 
accepted in SSER-2 as conservative design. However, since the response 
spectra was developed in identically the same manner as for Brunswick Steam 
Electric Plant, Unit No. 2 (BSEP2) (a Category 3 plant), a description of 
the procedures and criteria which were used to generate the licensing basis 
in-structure response spectra is being submitted for your information in 
Attachment 1 to this enclosure.  

PLANT SEISMIC LICENSING BASIS 

Carolina Power & Light Company may change the licensing basis methodology 
for verifying the seismic adequacy of new and replacement, or existing, 
electrical and mechanical equipment prior to receipt of a final 
plant-specific safety evaluation report resolving USI A-46. This change 
would be conducted under 10 CFR § 50.59 and would be consistent with the 
guidance in Section 2.3.3 or Part I of the GIP, Revision 2, and with the 
clarifications, interpretations, and exceptions identified in SSER-2 as 
clarified by the August 21, 1992 SQUG letter. Any necessary changes to the 
FSAR will be provided in accordance with 10 CFR § 50.71(e).  

(1758GLU)
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Description of Licensing Basis In-Structure Response Spectra 
for Use in Resolving USI A-46 

The procedures and criteria used to generate the licensing basis in-structure 
response spectra which may be used by Carolina Power & Light Company (CP&L) to 
resolve USI A-46 at Brunswick Steam Electric Plant, Unit No. 1 (BSEPl) are 
described in the FSAR. The description includes all aspects of the response 
spectra development, including input motions, modeling details, soil-structure 
interaction considerations, and results of the seismic analyses. Consequently, 
this information is incorporated herein by reference from the BSEPl&2 FSAR, 
Section 3.7.  

Sample in-structure response spectra at locations where equipment must be 
verified is also incorporated herein by reference from the BSEP1&2 FSAR, Section 
3.7.  

The IPEEE program for the Brunswick Steam Electric Plant has not yet been 
completed. It is intended that IPEEE will be integrated with resolution of USI 
A-46; that is, the information required for the IPEEE will be gathered during the 
A-46 walkdowns. The EPRI Seismic Margins Methodology with enhancements as 
described in Generic Letter 88-20, Supplement 4, will be used.  

However, at this time, more detailed information concerning the approach to be 
followed or how the analysis will differ from the original analysis cannot be 
provided. This information will be provided according to the requirements of 
Generic Letter 88-20, Supplement 4, and the commitments made by CP&L in previous 
IPEEE submittals.  

(1758GLU)
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BRUNSWICK STEAM ELECTRIC PLANT, UNIT NO. 2 

Response to Generic Letter 87-02, Supplement 1 

Resolution of USI A-46 

COMMITMENT TO Generic Implementation Procedure, Revision 2 (GIP-2) 

GIP Commitments 

As a member of the Seismic Qualification Utility Group (SQUG), Carolina 
Power & Light Company (CP&L) commits to use the SQUG methodology as 
documented in the Generic Implementation Procedure, Revision 2 (GIP-2), 
corrected February 14, 1992, to resolve USI A-46 at Brunswick Steam 
Electric Plant, Unit No. 2 (BSEP2). The GIP-2, as evaluated by the Staff, 
permits licensees to deviate from the SQUG commitments embodied in the 
Commitment sections, provided the Staff is notified of substantial 
deviations prior to implementation. Carolina Power & Light Company 
recognizes the Staff's position in SSER-2, "that if licensees use other 
methods that deviate from the criteria and procedures as described in SQUG 
commitments and in the implementation guidance of the GIP, Revision 2, 
without prior NRC Staff approval, the method may not be acceptable to the 
Staff and, therefore, may result in a deviation from the provisions of 
Generic Letter 87-02." 

Specifically, CP&L hereby commits to the SQUG commitments set forth in the 
GIP-2 in their entirety, including the clarifications, interpretations, and 
exceptions identified in SSER-2 as clarified by the August 21, 1992 SQUG 
letter responding to SSER-2.  

GIP Guidance 

Carolina Power & Light Company generally will be guided by the remaining 
(non-commitment) sections of the GIP-2, i.e., GIP-2 implementation 
guidance, which comprises suggested methods for implementing the applicable 
commitments. Carolina Power & Light Company will notify the NRC as soon as 
practicable, but no later than the final USI A-46 summary report, of 
significant or programmatic deviations from the guidance portions of the 
GIP-2. Justifications for such deviations, as well as for other minor 
deviations, will be retained on-site for NRC review.  

SCHEDULE 

Given the magnitude of the effort required to achieve resolution of 
USI A-46, final implementation must be carefully integrated with outage 
schedules and the seismic Individual Plant Examination of External Events 
(IPEEE) response, the completion of which may be affected by the A-46 
implementation start date. The Seismic Evaluation Report summarizing the 
results of the A-46 program at BSEP2 will be submitted to the NRC 120 days 
after Refueling Outage 11, which is currently scheduled for completion on 
June 14, 1995. However, the A-46 program completion schedule may be 
affected by coordination with the seismic IPEEE response, the scope and 
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schedule for completing the necessary SQUG training, and by the 
availability of industry resources.  

. IN-STRUCTURE RESPONSE SPECTRA 

For defining seismic demand, CP&L will use the options provided in the 
GIP-2 for median-centered and conservative, design in-structure response 
spectra, depending on the building, the location of equipment in the 
building, and equipment characteristics.  

The licensing basis Safe Shutdown Earthquake (SSE) in-structure response 
spectra may be used as one of the options provided in the GIP-2 for 
resolution of USI A-46. The licensing basis spectra, as described in the 
Final Safety Analysis Report (FSAR), Section 7, which was developed 
consistent with standards and guidance applicable to the plant at the time 
of licensing, may be used and are considered to be conservative design.  
The procedures and criteria which were used to generate the licensing basis 
in-structure response spectra are described in Attachment 1 to this 
enclosure.  

PLANT SEISMIC LICENSING BASIS 

Carolina Power & Light Company may change the licensing basis methodology 
for verifying the seismic adequacy of new and replacement, or existing, 
electrical and mechanical equipment prior to receipt of a final 
plant-specific safety evaluation report resolving USI A-46. This change 
would be conducted under 10 CFR § 50.59 and would be consistent with the 
guidance in Section 2.3.3 or Part I of the GIP, Revision 2, and with the 
clarifications, interpretations, and exceptions identified in SSER-2 as 
clarified by the August 21, 1992 SQUG letter. Any necessary changes to the 
FSAR will be provided in accordance with 10 CFR § 50.71(e).  
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Description of Licensing Basis In-Structure Response Spectra 
for Use in Resolving USI A-46 

The procedures and criteria used to generate the licensing basis in-structure 
response spectra which may be used by Carolina Power & Light Company (CP&L) to 
resolve USI A-46 at Brunswick Steam Electric Plant, Unit No. 2 (BSEP2) are 
described in the FSAR. The description includes all aspects of the response 
spectra development, including input motions, modeling details, soil-structure 
interaction considerations, and results of the seismic analyses. Consequently, 
this information is incorporated herein by reference from the BSEP1&2 FSAR, 
Section 3.7.  

Sample in-structure response spectra at locations where equipment must be 
verified is also incorporated herein by reference from the BSEP1&2 FSAR, Section 
3.7.  

The IPEEE program for the Brunswick Steam Electric Plant has not yet been 
completed. It is intended that IPEEE will be integrated with resolution of USI 
A-46; that is, the information required for the IPEEE will be gathered during the 
A-46 walkdowns. The EPRI Seismic Margins Methodology with enhancements as 
described in Generic Letter 88-20, Supplement 4, will be used.  

However, at this time, more detailed information concerning the approach to be 
followed or how the analysis will differ from the original analysis cannot be 
provided. This information will be provided according to the requirements of 
Generic Letter 88-20, Supplement 4, and the commitments made by CP&L in previous 
IPEEE submittals.  
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