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1.0 INTRODUCTION f.ND GENERAL DISCUSSION

1.1 Introduction

The Nuclear Regulatory Commission's (Commission) Safety Evaluation Report in the
matter of the application by the Boston Edison Company and other utilities (appli-
cants) to construct and operate the proposed Pilgrim Nuclear Generating Station,
Unit 2 (Pilgrim Unit 2, plant or facility) was issued on June 27, 1975. The
original list of applicants for the facilities is presented in Table 1.1 of the
Safety Evaluation Report. The list of applicants was subsequently revised in
Amendment No. 8, dated May 5,1978, to the licerse application, as shown in
revised Table 1.1 below.

TABLE 1.1

PItGRIM UNIT 2 APPLICANTS

Boston Edison Company

Central Maine Power Company

Central Vermont Public Service Corporation
Fitchburg Gas and Electric Light Company

Massachusetts Municipal Wholesale Electric Company
Montaup Electric Company

New Bedford Gas and Edison Light Company

New England Power Company

Public Service Company of New Hampshire

Taunton Municipal Lighting Plant Commission

The Electric Department of the City of Burlington
The United Illuminating Company

Town of Hudson Light and F'ower Department

Vermont Electric Cooperative, Incorporated

The Boston Edison Company continues to act as agent for the revised list of appli-
cants and maintains responsibility for the design, construction and operation of
the facility.

Section 1.8 of the Safety Evaluation Report identifled several matters which
required resolution before we could complete our review of this application.
Supplement No. I to the Safety Evaluation Report, which was issued on November 3,
1975, presented our evaluation of additional information submitted by the
applicants since the issuance of the Safety Evaluation Report and identified two
new matters requiring resolution. As a result of our evaluation of the additional
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information, three of the outstanding issues, (1) the design of the containment
spray actuation logic, (2) preoperational testing of the emergency core cooling
system, and (3) financial qualifications, were acceptably resolved.

Supplement No. 2 to the Safety Evaluation Report, which was issued on January 27,
1976, presented our evaluation of additional information submitted by the
applicants since the issuance of Supplement No. 1. As a result of our review of

the additional information, two more of the outstanding issues, (1) turbine
missiles and (2) reactor pressure vessel supports, were acceptably resolved.

Supplement No. 3 to the Safety Evaluation Report, which was issued on August 31,
1977, presented our evaluation of adaitional information submitted by the appli-
cants since the issuance of Supplement No. 2. As a result of our review of the
additional information, all of the previously remaining outstanding issues were
acceptably resolved except for two issues. These two issues, (1) definition of the
low population zone boundary and (2) the design acceleration value for the safe
shutdown earthquake, concerned positions we established shortly before issuing
Supplement No. 3, which the applicants did not commit to until after the supplement
was issued. Supplement No. 3 identified a new outstanding issue involving our
uncompleted review of revised financial information submitted by the applicants to
reflect minor changes in ownership shares and updated plant cost data.

The purpose of this supplement is to update our Safety Evaluation Report (and
Supplemant Nos. 1, 2 and 3) by providing our evaluation of additional information
submitted by the applicants since the issuance of Supplement No. 3, to address the
resolution of the three outstanding issues discussed above, and to address the
comments made by tSa Advisory Committee on Reactor Safeguards in its report af
October 12, 1977 which was issum after the issuance of Supplement No. 3. Each

of the following sections in this supplement is numbered the same as the section
of the Safety Evaluation Report and Supplement Nos. 1, 2 and 3 that is being
updated and, except where specifically mted, is supplementary to and not in
lieu of the discussion in the Safety Evaluatinn Report and Supplement Nos. 1,
2 and 3.

Appendix A to this supplement is a continuation of the coronology of our principal
actions related to the processing of the application. The report of the Advisory
Committee on Reactor Safeguards is attached as Appendix B. Our detailed analysis
of the applicants' revised financial in h rmation is attached as Appendix C.

1.9 Generic Issues

Our discussion of generic matters identified by the Advisory Committee on Reactor
Safeguards was presented in Appendix C to Supplement No. 3 to the Safety Evaluation
Report.
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Subsequently, on November 23, 1977, the Atomic Safety and Licensing Appeal Board
issued a decision (ALAB 444) in connection with its consideration of the applica-
tion for the River Bend Station, Units Nos.1 and 2 (Docket Nos. 50-458 and 50-459)
which established informational requirements regarding generic issues in connection
with our reviaw of other applications. Those requirements are applicable to the

Pilgrim Unit 2 application.

Appendix 0 to this supplement presents information for the Pilgrim Unit 2
applicatioa in conformance with the informational requiremental of ALAB 444.
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2.0 SITE CHARACTERISTICS

2.1 Geography and Demography

2.1.3 Population and Population Distribution

We stated in Section 2.1.3 of Supplement No. 3 to the Safety Evaluation Report
that, as a result of our evaluation, we concluded that the low population zone for
Pilgrim Unit 2 should not exceed 2.3 miles. We also state that we advised the
applicants of our position on this matter in a letter dated August 31, 1977. We
further stated that we will require that the applicants commit to periodically
monitor for, and report to us, any significant changes in land usage controls,
zoning and population in Census Enumeration District No. 1198 which could affect

our conclusions regarding the definition of the boundary of the low population
zone. We then stated that we would report our conclusions on this matter in a
future supplement to the Safety Evaluation Report after the applicants state their
intent with regard to our position.

In Amendment No. 38 to the Preliminary Safety Analysis Report, the applicants
revised Section 2.1.3.3 of the Preliminary Safety Analysis Report by reducing the
radius of the low population zone boundary from 2.5 to 2.3 miles in conformance
with our position. Therefore, we find this change acceptable. In addition, in a
letter dated August 4, 1977, the applicants have committed to periodically monitor
and report any significant changes in land usage controls, zoning and population in
Census Enumeration District No. 1198 which could affect our conclusions regarding
the definition of the boundary of the low population zone. We find this commitment
acceptable. Therefore, we consider this matter resolved.

2.5 Geology and Seismology

2.5.6 Design Basis Earthquakes

We stated in Section 2.5.6 of Supplement No. 3 to the Safety Evaluation Report
that, based on our review of the geologic and the seismic considerations for the
Pilgrim Unit 2 site, we concluded that the response spectra in Regulatory
Guide 1.60, " Design Response Spectra for Seismic Design of Nuclear Power Plants,"
scaled to 0.2g at the ground surface, should adequately represent the effects of
the potential earthquakes described in Section 2.5.6 of Supplement No. 3. We also

stated that we had informed the applicants of our position regarding the design
acceleration value for the safe shutdown earthquake at the site. We then stated
that we would report o.ir conclusions on this matter in a future supplement to the
Safety Evaluation Report after the applicants state their intent with regard to our
position.
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In a letter dated October 12, 1977, the app! tants stated that they will accept, as
a design basis for Pilgrim Unit 2, a design acceleration value of 0.2g at the
ground surface for the safe shutdown earthquake. In addition, in Amendment No. 38
to the Preliminary Safety Analysis Report, the applicants revised the design
response spectra for the safe shutdown earthquake, as shown in Figures 3.7-1 and
3.7-2 of the Preliminary Safety Analysis Report. These response spectra, which the
applicants have committed to use in design, are the response spectra in Regulatory
Guide 1.60 scaled to 0.2g at the ground surface. These commitments are consistent
with our position and, therefore, are acceptable.

In Amendment No. 38 to the Preliminary Safety Analysis Report, the applicants have
also revised the design response spectra for the operating basis earthquake, as
shown in Figures 3.7-3 and 3.7-4 of the Preliminary Safety Analysis Report. The
response spectra which the applicants have committed to use for the operating basis
earthquake are consistent with the response spectra in Regulatory Guide 1.60 scaled
to 0.lg at the ground surface, which is one-half of the value for the safe shutdown
earthquake. The proposed acceleration value for the operating basis earthquake
meets the requirements of Appendix A to 10 CFR Part 100 and, therefore, is
acceptable.

In addition, consideration of earthquake probability calculations for the general
region of the Pilgrim site leads us to conclude that an acceleration level of 0.lg
for the operating basis earthquake has a low probability (on the order of 10
percent) of being exceeded during the 40 year operating life of the plant. Based
on this, an operating basis earthquake represented by an acceleration level of 0.lg
appears conservative when compared to the definition of the operating basis
earthquake provided in Appendix A to 10 CFR Part 100 - i.e., an earthquake which
could reasonably be expected to affect the plant site during the operating life of
the plant.

We consider the matter of the seismic design criteria for Pilgrim Unit 2 to be
resolved.
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18.0 REVIEW BY THE ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

We stated in Section 18.0 of Supplement No. 3 to the Safety Evaluation Report that the
Advisory Committee on Reactor Safeguards completed a partial review of the Pilgrim Unit 2
construction permit application and issued an Interim Rn ort, dated November 14, M75. We
also stated that after the Committee issued its report fo lowing the completion of its
review, we will append a copy of the Committee's subsequent report in a future supolement to
the Safety Evaluation Report and address the significant comments made by the Committee and
also describe the steps taken by the staff to resolve any issues raised as a result of the
Committee's review.

The Committee completed its review of the Pilgrim Unit 2 construction permit application at
its 210th meeting held on October 6-8, 1977. A copy of the Committee's report for the
Pilgrim Unit 2 plant, dated October 12, 1977, which contains certain comments and recommenda-
tions, is attached as Appendix B. The actions we have taken or plan to take in response to
these comments and recommendatinns are discussed in the following paragraphs.

The Committee stated that it believes that the resolution of the seismic, foundation, and

tCCS-LOCA matters are adequate. Th Committee also stated tnat tie other items mentioned in
its November 14, 1975 Interim Report can be satisfactorily resolved during construction. We
be'.ieve that the "other items" referred to by the Committee are (1) design features intended
to prevent the occurrence of fires and to minimize the consequences to safety-related equip-
ment should a fire occur, (2) a continuation of the revie w of (turbine) overspeed protection
systems and low angle missile barriers to determine if changes would enhance the safety of
Pilgrim Unit 2 from potential turbine missiles, and (3) design features that could reduce the
possibility and consequences of sabotage and to ensure that satisfactory measures are
developed and implemented to assure the protection of Pilgrim Unit 1 during the construction
of Pilgrim Unit 2.

The actions we had taken or planned to take on these three items after the Interim Report was
issued are discussed in Section 18.0 of Supplement No. 2 to the Safety Evaluation Report.
The additional actions we have taken or plan to take or these items subsequent to the issu-
ance of Supplement No. 2 are di. cussed below:

(1) We stated in Section 18.0 of Supplement No. 2 that when the results of investigations on
fire protection systems being conducted by the staff on a generic basis are available,
we will evaluate the fire protection system for the Pilgrim Unit 2 facility and deter-
mine whEther additional protection is required beyond that alreadv offered.

These generic investigations were subsequently completed and resulted in new fire pro-
tection guidelines, which are described in Branch Technical Position APCSB 9.5-1,
" Guidelines on Fire Protection for Nuclear Power Plants," and Appendix A thereto.

18-1



As stated in Section 9.0 of Supplement No. 3 to the Safety Evaluation Report, the
applicants have been provided with our new guidelines as described in Appendix A to
Branch Technical Position APCS 3 9.5-1. In Amendment No. 31 to the Preliminary Safety
Analysis Report, the applicants siescribed revised design features and an evaluation of
the fire protection system, which we are currently reviewing, in response to our new
guidelines. As stated in Section 9.0 to Supplement No. 3, based on our current review
of the facility, sufficient flexibility exists in the design to allow implementation of
any design changes that may be necessary to assure compliance with the guidelines in
Appendix A to Branch Technical Position APCSB 9.5-1. We will continue to work with the
applicants to assure compliance with these guidelines.

(2) We concluded in Sections 1.8 and 18.0 of Supplement No. 2 to the Safety Evaluation

Report that,the proposed design and arrangement of the turbine was acceptable as'a basis
for a decision for issuance of a construction permit. We also stated that when the
results of a generic study we are performing on the matter of turbine missiles are
available, we will evaluate the impact of turbine missiles on Pilgrim Unit 2 and deter-
mine whether additional protection is required beyond that already offered.

The generic study of turbine missiles has not been completed at this time. However, as
stated in Section 3.5.1 of Supplement No. 3 to the Safety Evaluation Report, preliminary
indications of this study are that there is some potential for reducing the probability
for a destructive turbine overspeed by minimizing the potential foi stuck turbine stop
valves by means of a valve test program. As further stated in Section 3.5.1 of
Supplement No. 3, we rec,uired and the applicants have committed to conduct such a

program. We will continue to review other possible turbine overspeed protection
improvements for application where appropriate with respect to Pilgrim Unit 2.

(3) We stated in Section 18.0 of Supplement No. 2 to the Safety Evaluation Report that the
applicants' security plans meet the requirements of Section 50.34(e) of 10 CFR Part 50
and Section 73.40 of 10 CFR Part 73, and that they provide satisfactory protection
against acts of industrial sabotage. We also stated that the security plans include
special provisions for Pilgrim Unit I security during the construction of Pilgrim
Unit 2.

Subsequently, on February 24, 1977 the Commission published new requirements for the
physical protection of nuclear power plants against acts of sabotage (10 CFR 73.55).
This new rule does not require applicants for construction permits tu ue.anstrate com-
pliance at this stage but does require such at the operating license stage. As stated
in Section 13.4 of Supplement No. 3 to the Safety Evaluation Report, we reviewed the
applicants' preliminary plans for physical security and concluded that a satisfactory
planning base has been described by the applicants upon which a complete security
program can be developed to demonstrate compliance with the new regulations at the
appropriate time. We will continue to work with and provide guidance to the applicants
to assure this end.
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The Committee stated that with r2 gard to certain generic issues applicable to this piant
(ident'fied as Items 11-1, 2, 3, 4, 5, 6, 7,10; II-A3, 4, 5, 6, 7; II-B1, 2; II-Cl, i', 3, 4,
5, 6; and II-D2 in a report, " Status of Generic Items Relating to Light-Water Reactors.
Report No. 5," issued to former Commission Chairman Rowden on February 24, 1977 in a le'ter
from former Committee Chairman M. Bender), that these issues should be dealt with by the NRC
staff and the applicants as solutions are found.

As stated in Appendix C to Supplement No. 3 to the Safety Evaluation Report, these generic
issues are items which the Committee and the Commission's staff, while finding present plant
designs acceptable, believe have the potential of adding to the overall safety margin of
nuclear power plants, and as such should be considered for application to the extent
reasonable and practicable as solutions are found, recognizing that such solutions may occur
after completion of a plant. This is consistent with our continuing efforts toward reducing
still further the already small risk to the public health and safety from nuclear power
plants. We are continuing to work toward the resolution of these generic items and
periodically present the status of our efforts in reports transmitted to the Committee.
The latest such status report is contained in a letter from Harold R. Denton to
D r. Stephen Lawroski, dated December 4, 1978. As solutions are found, we will continue
to assess the design of the Pilgram Unit 2 facility against these solutions to determine if
any additional design features beyond those already offered are appropriate with respect
to this facility.
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20.0 FINANCIAL QUALIFICATIONS

In Supplement No. 3 to the Safety Evaluation Report, we stated that we were reviewing
revised financial information submitted by the applicants to reflect minor chang 6s in
ownership shares and updated plsnt cost estimates. This review was being performed to
verify that the revised information does not alter aur conclusion, as presented in Supplement
No. 1 to the Safety Evaluation Report, that the applicants are financially qualified to
design and construct the proposed plant. We also stated that we would report our findings
in a future supplement to the Safety Evaluation Report.

As a result of questions raised during our review of the revised financial information,
the applicants cbmitted additional information in Amendment Nos. 6 and 7 to the license
application. Prior to completing our review of the above information, the applicants
informed us in a letter, dated December 22, 1977, that a revision to the updated financial
information was necessary due to the changes to the cash flow requirements and escalated
total project costs which resulted from the change in the planned start of construction
and commercial operation dates.

The revision to the updated financial information was submitted in Amendment No. 8, dated
May 5, 1978, to the license application. As a result of our review of this revised updated
financial plan, we requested additional information regarding the Boston Edison Company's
portion of the financial plan at a meeting held on May 31, 1978 and in a letter dated
July 14, 1978. We also requested additional information regarding the other applicants'
portion of the plan in a letter dated August 16, 1978. By letters dated June 2, 1978,
June 23, 1978, and June 30, 1978, the applicants responded to the May 31, 1978 request.
By letter dated September 11, 1978, the applicants supplied additional financial information
in response to the July 14, 1978 request. The response to the August 16, 1978 request for
information was provided in Amendment No. 9, dated September 27, 1978, to the license
application. On October 25, 1978, we requested additional financial data for the Boston
Edison Company. Submittals in response to this last request were received by letters
dated November 3, 1978, November 7, 1978 and November 15, 1978.

As stated in our supplemental testimony admitted into evidence at the public
hearing for Pilgrim Unit 2 before the Atomic Safety and Licensing Board on February 25,
1976, our financial qualifications review essentially involves the determination of whether
a reasonable financing plan exists for raising the funds necessary to construct a nuclear
power plant. For our financial qualitications review, we request that applicants submit
evidence of such a plan, and then we review the plan for its reasonableness. In Amendment
Nos. 8 and 9 to the license application, the investor-owned utility applicants submitted
projected sources and uses of funds statements with underlying assumptions and the non-
investor-owned utility applicants submitted alternative financial data, all intending to
evidence an ability to meet their respective shares of estimated construction costs.

20-1



We have reviewed the financial information submitted in Amendment Nos. 8 and 9 to the license
application, including that portion relating to the new participants (Town of Hudson Light and
Power Department, Massachusetts Municipal Wholesale Electric Company, Taunton Municipal Light-
ing Plant Commission and Vermont Electric Cooperative, Incorporated), a '1 the additional
information submitted in response to our requests as discussed above. Based on this review,
we conclude that there is reasonable assurance that the applicants can raise the necessary
funds to design and construct Pilgrim Unit 2. Accordingly, we reaffirm our conclusion, as

stated in Supplement No. 1 to the Safety Evaluation Report, that the applicants are financially
qualified to design and construct the proposed plant.

Out detailed evaluati.on is presented in Appendix C to tL s supplement.
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21.0 CONCLUSIONS

Our conclusion that the issuance of a permit for construction of the facility will not be
inimical to the common defense and security or to the health an' .afety of the public, as
stated in Section 21.0 to the Safety Evaluation Report, was conditioned on the favorable
resolution of outstanding matters identified in Section 1.8 of the Safety Evaluation Report
and its supplements. We have discussed each of these outstanding issues in Supplement
Nos. 1, 2 and 3 and in this supplement and have indicated a favorable resolution of e r b
matter. Tharefore, we affirm our conclusions as set forth in Section 21.0 of the Safety
Evaluation Report.
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APPENDIX A

_ CONTINUATION OF CHRONOLOGY OF RADIOLOGICAL REVIEW OF

PILGRIM NUCLEAR GENERATING STATION, UNIT NO. 2

August 31, 1977 Issuance of Supplement No. 3 to Safety Evaluation Report.

September 13, 1977 Meeting with applicants to discuss design basis for sa'e shutdown
earthquake.

September 22, 1977 ACRS subcommittee meeting with staff and ap, . cants in Boston,
Massachusetts.

October 6, 1977 ACRS meeting with staff and applicants in Washington, D.C.

October 7, 1977 Letter from applicants concerning clarification of LWA request dated
October 13, 1976.

October 12, 1977 Report by the ACRS.

October 12, 1977 Letter from applicants committing to staf f ;.ositions on safe shutdown
earthquake and low population zone boundary tiansmitted by letters dated
August 24, 1977 and August 31, 1977.

October 18, 1977 Letter to applicants requesting additional financial information.

October 19, 1977 Letter to applicants transmitting the ACRS Report dated October 12,
1977.

October 25, 1977 Letter to applicants providing guidance on physical security assessment
models.

November 10, 1977 Submittal of Amendment No. 6 to license application, consisting of
updated financial information in partial response to our request dated

October 18, 1977.

December 15, 1977 Submittal of Amendment No. 38 to the Preliminary Safety Analysis Report,
consisting of additional information previously provided in letters dated
July 8,1977, August 4,1977, August 5,1977, August 11, 1977, August 19,
1977, August 25, 1977 and October 12, 1977.

A-1



December 20, 1977 Submittal of Amendment No. 7 to license application, consisting of
updated financial informatior, t0 complete the response to our request
dated October 18, 1977.

December 22, 1977 Letter to applicants requesting additional justification for withholding
from public disclosure geologic data submitted by letter dated December 31,
1976.

December 22, 1977 Letter from applicants advising of a change in the start of construction
and commercial operation dates which will require a change in the finan-
cial information.

January 20, 1978 Letter from applicants requesting a 30-day extension in which te reply to
request dated December 22, 1977.

January 31, 1978 Letter from applicants concerning information on steam generator tube
integrity.

February 3, 1978 Letter to applicants concerning staff position un site excavation mapping
and inspection.

February 6, 1978 Letter to applicants granting the request for extension of time in which
to reply to request dated December 22, 1977.

February 24, 1978 Letter from applicants providing additional justification for withholding
from public disclosure geologic data submitted by letter dated December 31,
1976.

March 3, 1978 Letter from applicants committing to staff position on site excavation
mapping and inspection transmitted by letter dated February 3,1978.

April 3, 1978 Letter to applicants granting the request for withholding from public
disclosure the proprietary r..aterial discussed in letters dated December 22,
1977, January 20, 1978, February 6, 1978 and February 24, 1978.

April 10, 1978 Letter from applicants concerning schedule for review of fire protection
criteria.

April 18, 1978 Letter to applicants transmitting Revised Intrusion Detection Systems
Handbook.

May 5, 1978 Letter to applicants transmitting draft document NUREG-0219 regarding
security training program.
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May 5, 1973 Submittal of Amendment No. 8 to license application consisting of revised
updated financial plan.

May 12, 1978 Letter to applicants concerning schedule for review of fire protection
cr teria.

~

May 25, 1978 Letter from applicants transmitting Securities and Exchange Commission
Form 10-K and 10-Q financial reports.

May 31, 1978 Meeting with applicants to discuss revised updated financial plan.

June 2, 1978 Letter from applicants providing additional financial information in
response to requests made at the May 31, 1978 meeting.

June 8,1978 Letter to applicants requesting additional information on fire protection
criteria.

June 12,1978 Letter to applicants transmitting (1) The Barrier Technology Handbook and
(2) A Systematic Approach to the Conceptull Design of Physical Protection
Systems for Nuclear Facilities.

June 23, 197t Letter from applicants providing additional financial information in

response to requests made at t5e May 31, 1978 meetiag.

June 23,1978 Letter from applicants requesting that financial information submitted by
letter dated June 23, 1978 be withheld from public disclosure as proprie-

tary material.

June 30,1978 Letter from applicants providing financial information in response to
requests made at the May 31, 19i8 meeting.

June 30,1978 Letter from applicants requesting that fin a cial information submitted by
letter dated June 30, 1978 be withheld from public disclosure as proprie-

tary material.

July 14,1978 Letter to applicants requesting additional information on revised updated
financial plan.

August 1, 1978 Letter to applicants transmitting NUREG-0219 regarding security training
program.

August 10, 1978 Letter to applicants providing information regarding standard format for
meteorological data on magnetic tape.
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August 16, 1978 Letter to applicants requesting additional information on revised updated
financial plan.

September 1, 1978 Letter from applicants providing additional financial information in
response to request dated July 14, 1978.

September 15, 1978 Letter from applicants providing additional financial information
regarding statement of income for Boston Edi:nn Company for July 1978.

September 27, 1978 Submittal of Amendment No. 9 to license application providing financial
information in response to request dated August 16, 1978.

October 25, 1978 Telephone discussion with applicants to summarize the remaining out-
standing financial information required to complete the staff review of
the revised updated financial plan.

November 3, 1978 Letter from applicants providing additional financial information in
response to request dated October 25, 1978.

November 7, 1978 Letter from applicants providiag additional financial informatica in

response to request dated October 25, 1978.

November 15, 1978 Letter from applicants completing the submittal of additional financial
information in response to request dated October 25, 1978.

December 8, 1978 Letter to applicants denying their requests, dated June 23, 1978 and
June 30, 1978, for withholding from public disclosure the financial
information submitted by these letters, and advising the applicants that
in not less than 30 days, the subject documents will be placed in the
Public Document Room.

January 16, 1979 Telephone discussion with applicants to confirm that the applicants
would not (1) make a further request for proprietary treatment of the
financial information referenced in our letter of December 8, 1978 nor
(2) withdraw the information, and to advise them that the information

will be placed in the Public Document Room.

January 19, 1979 Letter to applicants requesting that they provido a commitrent that
Pilqrin Unit 2 will be designed such that implementation of the
potential modifications to acconnodate ATNS events, as identified
in Volume 3 of NUREG-0460, dated December 1979, will not be

compromised by construction.
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Honorable Joseph M. Hendrie -3- October 12, 1977

The Advisory Comraittee on Reactor Safeguards believes that, if due
consideration is given to the foregoing, the Pilgrim Nuclear Generating
Station, Unit No. 2, can be constructed with reasonable assurance that
it can be operated without undue risk to the health and safety of the
public.

Sincerely,

j '

M. Bender
Chairman

REFERENCES:
1. Boston Edison Company and joint applicants, " Pilgrim Nuclear

Generating Station, Unit No. 2 Preliminary Safety Analysis
Report" (PSAR) Vols. I-IX

2. Amendments 1-36 to the PSAR
3. Safety Evaluation Report, NUREG-75/054, related to the con-

struction of the Pilgrim Nuclear Generating Station, Unit No. 2,
June 1975

4. Supplement Nos. 1-3 to NUREG-75/054
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APPENDIX C

ANALYSIS OF FINANCIAL QUALIFICATIONS

C.1 Introduction
C.I.1 Amounts of Ownership Interest by Applicants

As stated in Amendment No. 8 to the license application, the fourteen
co-applicants that will assume the financial responsibility for the
design and construction of Pilgrim Unit 2 are as follows:

Amount of Ownership Interest
Name of Co-Applicant (Percent)

Boston Edison Company 59.026

The Electric Department of the 0.330
City of Burlington

Central Maine Power Company 2.850

Central Vernont Public Service Corporation 1.780

Fitchburg Gas and Electric Light Company 0.190
Town of Hudson Light and Power Departnent 0.1 74

Massachusetts Municipal Wholesale Electric
Company 13.240

Montaup Electric Company 2.150

New Bedford Gas and Edison Light Company 1.5 0
New England Power Company 11.160

Public Service Company of New Hampshire 3.470

United Illuminating Company 3.300

Taunton Municipal Lighting Plant Commission 0.600

Vermont Electric Cooperative, Incorporated 0.200

100.000

C.l.2 Nuclear Construction Costs

The most recent estimate of the total cost of Pilgrim Unit 2 was
provided by the applicants in Amendment Nos. 8 and 9 to the license
application. These costs are summarized as follows:

(Dollars in Millions)

Nuclear Production Plant Costs $1,895.5

Transmission and Switching Costs 22.0

Site and Common Facilities 26.0

Nuclear Fuel Inventory Costs (Initial Core) 94.0

$2,037.5
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These cost estimates are based upon an estimated start of construction
in March of 1979 and an expected commencement of commercial operation

in June of 1985.

The estimated cost of the nuclear production plant has been reviewed

in comparison with the cost projected by the CONCEPT capital cost
model of the U. S. Department of Energy, as performed by the Oak
Ridge National Laboratory. This model projected the cost of the
nuclear production plant for Pilgrim Unit 2 to be $1,383.0 million,
compared with the applicants' estimate of $1,895.5 million. Since
the CONCEPT estimate is used as only a rough check on an applicant's
estinate and is not intended as a substitute for detailed engineering

cost estimates, we have determined that it is reasonable to use the
applicants' estimate for this analysis. Moreover, by reason of its
higher capital cost projection, the applicants' estimate is inherently
more conservative.

C.l .3 Bases for Analysis

The Conmission's regulations which relate to financial data and
information required to establish financial qualifications for an
applicant for a facility construction permit are Section 50.33(f)
of 10 CFR Part 50 and Appendix C to 10 CFR Part 50. In accordance

with these require tents, we evaluate whether there is reasonable
assurance that an applicant can obtain the necessary furds to cover
estimated construction and related fuel cycle costs for the proposed
facility.

Consistent with the above requirements, we require that investor-

owned utility applicants submit pro-forma statements of sources and
uses of funds with underlying assumptions, and that non-investor-
owned utility applicants submit alternative financial data. In
general terms, these statements are best described as financial
plans. From the use of funds viewpoint, a financial plan shows
year-to-year construction funds requirenents projected throuqhout
the period of construction for a subject nuclear facility.

At the sane tine, a financial plan also shows sources of funds or,
stated simply, where the required capital is caning from. Generally,
sources of funds for a public utility consist of short-term borrowings,

internal cash generation, and proceeds from additional sales of long-
term debt, preferred stock, and connon equity securities. From this

perspective, and in consideration of important underlying assumptions
to the financing plan, we determine the impact of such financing upon
significant financial parameters. In this respect, the reasonableness
of an applicant's financial projections is determined.

C-2



This reasonable assurance standard, however, must be viewed in light
of the extended period of time f rom the start of ccnstruction to full

comercial operation. Here, it is presently estimated that the
Pilgrim Unit 2 facility will commence corrercial operation in June
of 1985. Consequently, one must necessarily make certain assumptions
of future conditions. Two f andamental asstsrptions which have beer
incorporated in the analysis of the Pilgrim Unit 2 applicants' projected
financing are that there will be a rational regulatory environment in the
setting of rates for utility service (for the investor-owned utility
applicants) and that viable capital marke? will exist. Tne former
assLnption implies that rates will be set to at least cover the cost

of service, including the cost of capital; the latter asstoption
implies tFat capital will be available at some cost.

C.2 Ecston Edisen Company

Uur evaluatien of the financial qualifications of the Baston Edison
Company included consideration of the Comission's recent decision

on Public Service Ccopany of New Hampshire, et al., 7 hRC 1, at 18,
(1978), (Seebrock Station, Units 1 and 2), af firned sub nom. fjew England
Coalition or, Nuclear Pollution vs. NRC 582 F.2d 87 (1st. Cir.1973),
which states "...the applicant must have a reasonable financing plan
in light of relevant circunstances". We also utilized the following
element of conservatism f rom the source of funds perspectite.

Since other construction is generally planned by an applicant during
the period of construction of a subject nuclear facility, expenditures
required by the other construction increase its requirements for
capital. Moreover, redemptions required by oaturity of an applicant's
outstanding debt over the period of construction further increase its

requirenents for capital. Since total capital requirements for any
given year are higher than the expenditures needed to construct the
subject facility, use of total capital requirements as a basis of
analysis is a more conservative approach.

In response to our requirements, as stated in Section C.I.3 of this
supplement, the Ecston Edison Company submitted, in Anendment No. 8

to the license application, its financial plan covering the period
of Pilgrim Unit 2 construction under assumptions representing its
most likely estimates. At our request, this plan (see Table C.1)
was resubmitted, by letter dated June 23, 1978, to include more
detailed information regarding capital requirements and capital
st ruct u re. In our evaluation, which follows, this June 23, 1978
submittal, representing the company's nost likely estimates, is
referred to as the base plan.
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Applicant: Boston Edison Company Nuclear Plant: Pilgrim Unit No. 2

Pro forma Sources of Funds for System-Wide Construction Expenditures and Capital Structure During Period
of Construction of Subject Nuclear Power Plant

(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
EXTERNAL FINANCING 1978 1979 1980 1981 1982 1983 1984 1985

Common Stock 5 52 5 54 $- $- $ 60 $ 62 $- $-
Preferred Stock - - 25 50 - 25 - 50

Long-Term Debt 40 185 75 100 125 75 160 50

T{56_6)
(19) 58Notes Payable J32) 'L47) 27 (7) 4
7 %Total External Funds (IO 192 ~T27 'T43 TE9

INTERNALLY GENERATED CASH

Net Income 54 68 79 87 93 101 116 121

Less:
Prefer.c1 Dividends 15 15 16 18 22 22 25 26 y

Common Dividends 29 36 39 40 42 46 51 52 g
? Retained Earnings 10 17 24 29 29 33 40 43 r.;;

Deferred Taxes 25 23 28 31 34 40 51 70* n
Investment Ta: Credit - Deferred 11 10 11 3 3 3 1 1 ;
Depreciation and Amortiiation 58 58 64 71 79 85 90 110
Change in Working Capital 7 13 (23) 6 (13) (5) - (16)
Less: AFUDC (see * note below) 18 25 37 53 74 94 111 119

Total Internal Funds 7 --'915 7 7 7 7 7 E9

TOTAL FUNDS IT53 UE5 TTM T2Td U47 T2T3 T7T2 5747

CONSTRUCTION EXPENDITURES *

Nuclear Power Plants 5 58 $ 58 $103 J112 $116 $ 92 5 61 $ 47
Other 95 95 77 118 116 126 133 177

Total Construction Expenditures 3T53 TT53 IT65 TITO UI2 T7TB TTM 3 724

Subject Nuclear Plant $_58 5 58 $103 $112 $116 5 92 5 61 $ 47

* Exclusive of AFUDC (Allowance For Funds Used During Construction)

,. ;

--

-

- . . . _ . . . . . . . . . .



Applicant: Boston Edison Company Nuclear Plant: Pilgrim Unit No. 2

Pro Forma Sources of Funds for System-Wide Construction Expenditures and Capital Structure During Period
of Construction of Subaect Nuclear Power Plant (Continued)

(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
OTHER CAPITAL REQUIREMENTS 1978 1979 1960 1981 1982 1983 1984 1985

Redemption of Maturing Bonds 5- $135 5 14 $- $ 15 $- $ 18 $ 23
Acquisition of Bonds for Sinking Funds - - - - - - - -

Miscellaneous Requirements - - - - - - - -

TOTAL CAPITAL REQUIREMENTS $T53 57HB 5TR 57JD 5747 57TB 57T2 T747

CAPITAL STRUCTURE ($ AND %)

Long-Term Debt $ 645 52% $ 695 52% $ 756 52% $ 856 53% $ 966 53% $1041 51% $1183 53% $1210 51%
Preferred Stock 168 14 168 12 193 13 243 14 243 13 268 13 268 12 318 14 m

Common Equity 417 34 488 % 512 35 540 13 629 24 724 36 764 35 807 35 o
o TOTAL W 60 T 55'N 1461 100 To3FTUU 1838 100 2033 loc 2215 100 7335 TU0 -

E E
O
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TA,BLE C.1 (Continued)

BOSTON EDISON COMPANY

PILGRIM Ui;IT NO. 2

ASSUMPTIONS REGARDING SOURCES OF FLNDS SCHEDULE

Major assumptions used for determining sources of funds are as follows:

A. Rate of Return on Common Equity

1. Average return on common equity (percent):

1978 1979 1980 1981 1982 1983 1984 1985

10.6 11.9 12.6 13.1 12.7 12.1 13.0 12.7

8. Preferred Stock Dividend Rate

1. Preferred Stock Dividend Rate (percent) 9.5

2. This rate was assumed to be the same as the cost of long-term debt.

C. Long-Term and Short-Term Debt Interest Rates

1. Long-Term Debt Interest Rate (percent) 9. 5

This rate was based upon an estimated cost to the Company of new long-term

debt.

2. Short-Term Cebt Interest Rate (percent) 8.0

This rate was based upon the estimated cost to the Company of short-term
financing and was made lower than the cost of long-term financing based
upon actual market experience.

D. Market To Book Ratia of Projected Common Stock

1. Market to back ratio (percent) 85-88

2. It was assumed that the market price would be in the order of 85 to 88
percent of the book price for studying the issue of common and resulting in
a yield on the selling price of 8.7 to 9.4 percent.
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TABLE C.1 (Continued)

ASSUMPTIONS REGARDING SOURCES OF

FUNDS SCHEDULE (Continued)

BOSTON EDISON COMPANY

E. Common Stock Dividend Payout Ratio

1. Payout Ratio (percent) 75-50

2. The lividend was assumed to be $2.44/ share for 1978 and increased by
$0.04/ share per year, except 1983 *!.ere no increase was provided. The
payout ratio resulting ranged from 75 to 50 percent.

F. Target Capital Structure

1. Range of structure at beginning and end of period (percent).

1977 1985

Debt 54 54

Preferred 15 14

Common 31 32

2. The capital structure varied f r t ., year to year depending upon the
particular type of issur out in general the assumption was made that
the percent equity in the structure would gradually increase.

G. SEC and Indenture _ Coverage

1978 1979 1990 1981 1982 1983 1984 1985

SEC Coverage 2.6 3.0 3.0 2.9 2.6 2.5 2.5 2.4
Indenture
Coverage 3.2 3.2 3.2 3.2 3.0 3.0 2.9 2.7

*H. Annual Growth Rate in Kilowatt Hour Sales and Price Per Kilowatt Hour

1. The average annual energy growth rate used was 3.1 percent per year.

2. The average annual increase in rates was 9.4 ;;ercent per year
(including fuel).

"Although provided by the applicants, these sales and price assumptions were not considered in
our evaluation of financial qualification since they relate prir.cipally to revenue. This
comment also applies in the other tables in this Appendix where these sales and price
assumptions likewise appear.
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At our request, the Boston Edison Company also provided alternative
plans under postulated conditions so that we could analyze its
ability to cbtain additional external financing, shau.1 conditions

require. The latter information was submitted by a separate letter,
dated June 23, 1978.

C.2.1 Rate of Return on Comon Equity

Of all factr,rs considered during the review of an investor-cwned utility
applicant's financial projections in detenninction of its financial

qualifications, the assumptions of its projected rates of return

on common equity during the period of construction are most significant.
Rate of return on comon equity is best described as earnings stated
as a percentage of all the stockholders' equity accounts, such as capital
stock, premiums, and retained earnings in a corporation. This is derived
by first deducting f rom gross operating revenues the company's operation
and maintenance expenses, depreciation, taxes, interest charges, and preferred
dividends. This computation results in net income available to the common
stockholder, th? " bottom line" of a company's operations. Dividing this
by the total of investment collars provided by the company's comon stockholdere
and aCCunulated retained earnings resuits - er-unit return on common
equity. Restated on a percentage basis, this translates into the rate

of return on comon equity.

Of all investors providing capital (i.e., proceeds of long and short

terii debt, preferred stock, an'd comon stock) to a ceipany, shareholders
of comon stock bear the highest risk. While capital costs attributable to

a company by debt and preferred stock are fixed by contract, and must be

paid at the agreed rate, those dollars earned on comon equity represer :
whatever remains after payment of all other ;,narges and expenses. By
reason of its inherent risk, rate of return on comon equity represents

the best indicator of a company's profitability. Profitability is im-

portant in that it affects both interest coverage and the price of a

company's securities, which Nar upon the company's abflity to success-
fully raarket its securities a7d maintain the formation of a reasonable

capital structure.

Since the Boston Edison Company is a public utility afforded monopoly status
ir its area of service, it is .,ubject to regulation. Accsrdingly, its rates

of return are set by the regulatory. agencies having jurisdiction over it
through the rates it charges. However, unlike its rates, which are fixed,

the rate of return on ;.omon equity is only allowed to be earned and is
not guaranteed. While the concept of a fair rate of return on property
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used and useful in public utility service is deeply ingrained in public

utility regulatory law and economics, there still exists no absolute
certainty as to a utility's future earnings. Resultantly, one is required
to consider its current level of profitability, the regulatory environment,

management's ability to recover costs and control attrition, and other
relevant circunstances in assessing the reasonableness of a proj% ted return
on conman equity.

Historical rates of return earned on average connon equity for tne Boston
Edison Coapany are reviewed in the following summary:

* rcent Rates of Return on Average Common Equitye

Period Ending

9 months

Year Year Year Year ending Annualized

1975 1976 1977 Se;t. 30,1978 Sert . 30,1978

Boston E'ison
Company 7.7 8.5 6.5 9.3 9.4

In Amendment ho. 8 to the license application, the Boston Edison Company
submitted a financing plan under the assumption of the conpany achieving
a range of rates of return on connon equity over the construction period

f rom a low cf 10.6 percent in 1978 to o high of 13.1 percent in 1981.
Based upon previous rates of return earned on average common equity of
the Boston Edison Company, as shown above, and as a result of our concern
of the potential inability of the company to fully achieve its projected

assumptions in light of a lengtt,y and uncertain future period, we requested
additional financial information. The primary thrust of this request

wds to determine the impact of alternative assumptions of its projected
rates of return on common equity.

Additionally, we sought detailed documentation of the company's base plan
in support of the initial years of its projection. This request placed

the burden upon the conpany to project its assumed operations over shorter
perivas of time, both monthly and quarterly. Following receipt nf the
detailed monthly and quarterly projections, we were able to evaluate, albeit
on a short-term basis, the precision of this applicant's financial forecast.

As actual monthly and quarterly financial data became available, we were
able to compare them to those previously forecasted for the same period.
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Adjusting for changes in accounting, the company's detailed short-term
financial projections were essentially realized. As a result of the Boston
Edison Company substantially attaining its short-term financial projections,
we concluded that the underlying assumptions to the initial years of the
financial projections are reasonable.

Concurrently, as we were furnished with two additional financial projections,
each having alternative assu,ptions, our analysis focused on the financial
impact therein and the reasonableness of the conpany's assurances of covering
resulting short-falls. The rates of return on connon equity projec :ad in the
alternative financing plans are lower in magnitude during the later years of
the f acility's construction. Under its most conservative plan, the Boston
Edison Company projects that it will earn a minimun of 10.3 percent rate of
return on common equity in the years 1979 and 1980 and a maxinun of 11.6 percent
in 1983. In consideration of their respective underlying assumptions relating
to rates of return, each of the financing plans can be categorized as reasonable,
in that each plan's resulting levels of internal cash generation, interest
coverage and capital structure would allow this applicant to continue the
attractiveness of its capital. (Our evaluation of the latter three f actors is

presented in the fc''nwing sections of this appendix.) In this respect, we
have detenained that the Bostcn Ediscn Company has adequately demonstrated

a reasonable assurance of obtaining the necessary funds to participate in
its interest in Pilgrim Unit 2.

In raking this determination, we consider the three financial projections to
re.; rt sent reasonable plans of financing under assunptiens which are encompassed

by the tone of reasonableness. Should changing economic circunstances warrant
a change in its financing, the Boston Edison Conpany has deconstrated that
its assurences of covering its capital requirements through alternative
sources of funds, if required, are reascnable. Coincident with its

demonstration of flexibility in its financing, we take notice of the Boston

Ldison Company's recent use of irnovative and alternative financing
techniques such as off balance sheet financing. In this respect, on

August 3,1973 the conpany obtained proceeds in the emount of $38,390,741
as a result of a nuclear fuel lease arrangenent. The company can obtain
up to $50 million in nuclear fuel financing as a result of this arrangerent.

Relating the projections to recent developments, we believe that the recent
inprovement in earnings perf ormance of the Boston Edison Company will
continue, if not improve further, as a result of the following factors. A

$23,290,000 increase in rates was allowed to this applicant by the
Massachusetts Department of Public Utilities on February 28,1978 and a
f urther increase of $3,860,000 was granted by the Massachusetts Suprene
Judicial Court on June 27, 1978. Full revenue realization of these amounts

will have the effect of inproving the conpany's return on connon equity.
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In its rate order, the Massachusetts Department of Public Utilities
determined a 13.0 percent rate of return on comon equity to be just and
reasonable f or the Boston Edison Company. In light of the above, we con-
sider the Boston Edison Company's range of asstr'ptions of rates of return
on connon equity during Pilgrim Unit 2 construction to encompass the zone

of reasonableness.

C.2.2 Internal Cash Generaticn

in the meeting of an opplicant's year-by-year construction expenditures, the
first item considered is the level of internal cash generation. This is

so bhiuse internal cash generation reduces the level of extern;l financing
requi red . By reason of certain non-cash expenses (primarily depreciation
and deferred income taxes) and the portion of retained earnings not
attributable to allowance for funds used during Construction, a Cocpany may
internally generate funds. To show an example in a simplified f ashion, a
company is allow 2d depreciation of its assets. These amounts are reflecteo
on the company's income statement as an expense. However, as these 'unds
are not disbursed, the company may use them for its own needs. These dollars
represent funus which the company can apply to its capital requirements,
thereby reducing its need for externally obtained funds. Another example
is when a company earns a profit, it shares that profit with its stockholders
in two ways. First, it takes some of its net income and distributes that

portion to its shareholders in the f orm of dividends. Af ter its dividends

have been disbursed, the company keeps the balance of its net income and
adds this amount to its retained earnings account. This represents additional

funds available to the company for its capital needs.

As an incic: ental point, although the portion of earnings attributable to

allowance for funds used during construction is not an imediate source of
cash to a company, investors do recognize it as a future source of cash, since
when it is ultimately placed into a utility's rate base (property used and
useful in public utility service), it generates funds through both earnings and

dapreciation.

At the same time, retained earnings also benefit the shareholders in that
these amounts increase the worth of their investment and further enable
the company to grew. The overall level of a company's internal cash gener-
ation is likewise of significance to shareholders in that it provides cash

coverage to dividends. This is especially important to investors of public
utilities common stocks, who generally own such securities because of their
high yield characteristics. By a utility continuing to generate a high

amount of cash ficw, its shareholders uf common stock have a higher
confidence in the payment of future dividends. This is beneficial to the

company as that, in part, it continues to maintain the attractiveness of its

equity securities.
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During the calendar years 1975,1976 and 1977, and the year ending
September 30, 1978, the Boston Edison Company internally generated $53.8
million, $79.1 million, $43.5 million, and $74.8 e;111 ion, respectively.
Relating these amounts to total cepital requirements, during those years
the Bost3n Edison Company obtained 48.5 percent, 75.5 percent, 40.0 percent,
and 60.7 percent of its respective annual capital requirements f rom internal
cash generation. Under its base plan, Boston Edison Cor"pany projects that
of the $1,789 million required to be financed to meet its total estimated
capital requiremerts from 1978 to 1985, $623 million or 34.8 percent will be
internally generated. Its level of internal cash generation is expected to
increase to $93 million in 1978 and to $96 million in 1979, primarily as a
result of an increase in deferred taxes, additional nuclear fuel burnup, and
a reduction in deferred f uel charges. Thereafter, internal cash generation
is projected to be in the rane of $58 million to $89 million over the
period of Pilgrim Unit 2 construction. These amounts are consistent with
this applicant's historical experience of internal cash generation, as shown
above. The alternate plans submitted by the Boston Edison Company, based
on more conservative estimates, were also evaluated with regard to internal
cash generation. Under the most conservative plan, interna 7 cash generation
during Pilgrim Unit 2 construction is projected to be $526 million, or 29.4
percent of its total capital requirements. Based on our review of the base
plan and the alternate plans, and their detailed support for the years
1978 and 1979, we conclude that the Boston Edison Company's projected
levels of internal cish generation are within the zcne of reasonableness.

C.2.3 Interest Coverage

In order to meet its capital requirements during the construction of pilgrim
Unit 2, the Boston Edison Company will, from time to time, enter Me market
for the sale of its long-term debt securities. These securities are mortgage
bonds which are secured with a lien on the assets of the issuer. In orde-
to protect the assets mortgaged under a company's debt, a trust inde..are
agreerent is made between the company and the bondholders. Indentures of

outstanding mortgage bonds of the Boston Edison Corrany contain provisions
dich, in addition to protecting the assets mortgaged, also cover the
interest due to the bondholders.

The trust indenture of the boston Edison Company provides that bonds may be
issued up to 66 2/3 percent of the cost or fair value, whichcver is less, of
permanent additions to electric property. As the Boston Edison Company will
have legal title to an ownership interest in Pilgrim Unit 2 during its
construction period, it will accordingly have a larger amount of assets to
place under the lien of mortgage bonds to be issued in the meeting of its
capital requirer. ants. By virtue of this, the Boston Edison Company will
be able to satisfy the asset protection requirement in its issuance of
additional mortgage debt.
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r ara APPEt!OIX B

['g UNITED STATES

; ; NUCLEAR REGULATORY COMMISSION
j ADVISORY COMMITTEE ON REACTOR SAFEGUARDS; :

WASHINGTON, D. C. 20555

+...+
October 12, 1977

Honorable Joseph M. Hendrie
Chairman
U. S. Nuclear Regulatory Comission
hchington, DC 20555

SUET: REPORT ON PIIERIM NUCLEAR GENERATDG STATION, UNIT NO. 2

Dear Dr. Hendrie:

During its 210th meeting, October 6-8, 1977, the Advisory Comittee on
Rer tor Safeguards cc::pleted its review of t'.J application of Boston Edison
C'epany and joint applicants (Applicants) for a permit to construct the
Pilgrim Nttlear Generating Station, Unit No. 2. The application was pre-
viously raviewed by the Comittee in 1975 and the results of its review
are covered in its Interim Report of Noveder 14, 1975. Subsequently, the
Applicants undertook an extensive investigation to provfle additional data
on foundation stability and on tectonic interpretations for establishing
the seismic design basis for the site. These items, along with IDCA-ECCS,
fire protection, and industrial security, were the principal matters of
this review. A Suhmmittee meeting with the Nuclear Regulatory Comis-
sion (NBC) Staff and Applicants was held in Boston, Massachusetts on
September 22, 1977. The Comittee had the benefit of discussions with
representatives and consultants of the Applicants, Combustion Engineering,
Inc. , Bechtel Corporation, U. S. Geological Survey, and the NBC Staff.
The Comittee also had the benefit of the documents listed.

As noted in the Comittee's Interim Report of November 14, 1975, the
Nuclear Steam Supply System (NSSS) for Pilgrim Nuclear Generating Station,
Unit No. 2 will be furnished by Co2ustion Engineering, Inc. It will con-

sist of a pressurized water reactor with a two-loop reactor coolant sys' em
and will be rated at a thermal power output of 3473 megawatts. The design
of the NSSS is similar to that of San Onofre Units 2 and 3 on which the
Ccx:mittee reported in its letter of July 21, 1972.

The plant will be located in Plymouth C anty, Massachusetts, approximately
38 miles southeast of Boston. The NRC Staff has designated a group of con-
tiguous comunities consisting of Plyttouth Center, West and North Plymouth,
and Kingston Center as the nearest population center (1970 population of
20,000 and projected 1990 population of 25,000). The minimum exclusicn
distance is 441 meterc and the low population zone radius is 2.3 miles,
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Honorable Joseph M. hendrie -2- October 12, 1977

revised from 1.5 miles since the Comnittee's Interim Report. Major land
uses in the vicinity of the plant site are for residential and recreational
activities.

The Applicants have performed extensive investigations to assess site and
regional geologic and seismic conditions in accordanca with the guidelines
of Appendix A to 10 CFR Part 100 and have determined that the controlling
earthquake is one of intensity VII (MM) assumed to <>ccur in the vicinity
of the site. Using either the Neumann or the Trifunac-Brady relationship
between intensity and acceleration, the trend of the mans of the peak
acceleration values corresponding to intNity VII (MM) is 0.13g. The NRC
Staff also has concluded that *Le controlling earthquake should be intensity
VII (MM) but that the appropriate design acceleration for the safe shutdown
earthquake (SSE) should be increased from 0.13g to 0.2g at the ground sur-
face due to the possibility of soil anplification at the Pilgrim site. The
U. S. Geological Survey's wnclusion is consistent with that of the NRC
Staff. Based on the above, the Comnittee agrees that a SSE with 0.2g
acceleration at the ground surface is appropriate.

The resistance of the foundation soils to liquefaction has been evaluated
using both observational and analytical methods. The lowest determined
safety factor was 1.8 allowing for ground acceleration levels as high as
0.25g. Settlement of Category 1 structures is expected to be minimal.
Measurements of actual settlem nt will be evaluated at the operating
license stage of review.

Recent calculations show conpliance with the criteria of 10 CFR Part 50.46
based on a peak linear heat generation rate of 13.0 kilowatts per foot.

The Comnittee believes that rcoolution of the seismic, foundation, and
ECCS-IOCA matters noted above are adequate and that the other items
mentioned in its Noverber 14, 1975 Interim Report can be satisfactorily
resolved during construction.

With regard to generic problem applicable to this plant, refer to " Status
of Generic Items Relating to Light-Water Reactors: Report No. 5" dated
February 24, 1977. Itens considered relevant to the Pilgrim Nuclear Gener-
ating Station, Unit No. 2 are: II-1, 2, 3, 4, 5 (loose parts nonitoring
resolved) 6, 7,10; II-A 3, 4, 5, 6, 7; II-B 1, 2; II-C 1, 2, 3, 4, 5, 6;
and II-D 2. These problems should be dealt with by the NRC Staff and Appli-
cants as solutions are found.
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At the same time, to provide an adequate level of earnings cushion over
and above the company's interest requirements, there exists in the Boston
Edison Company's nortgage and trust deed indenture an interest coverage
test. Inextricably related to earnings and interest charges, this provision
precludes the company f rom issuing additional debt should there not be
satisfactory earnings coverage over its interest obligations. Because of its

significance, the interest coverage ratio is a major criterion used by the
financial comunity in making credit decisions with respect to a company's
debt. Referring to the indenture coverage ratio of this applicant, at the
end of the year ending March 31, 1978 it had long term interest covered 3.043
times by net earnings. At the end of the year ending September 30, 1978,
its indenture interest coverage ratio increased to 3.241. Appropos to this,

the outstanding first mortgage bonds issued by the Boston Edison Company
r a.e presently been assigned the ratings of Baa by Moody's Investors Service,
Incor porated and BBB by Standard and Poor's Corporation, the major credit
rating agencies. Generally speaking, bc9ds having " triple B" ratings are
regarded by the financial community as mediun grade obligations, which
are suitable for use by institutional investors.

Utilizing indenture methodology under the Boston Edison Company's base plan,
long-term bond interest coverages are prajected to be in the range of 2.7 to
3.2 during Pilgrim Unit 2 construction. The Boston Edison Company also
provided ranges of indenture coverages for the alternate plan based on nore
conservative estimates. Under the most conservative plan, inc. 9ture coverages
are expected to be in the same range as the base plan. These ranges of interest
coverage ratius appear reasonable in considaration of the capital 3;.ructures,
rates of return on common eouity, and costs of new capital assumed by Boston
Edison Cc9pany in its projections. Marcover, these ranges of coverages
comply with the indenture requirement that earnings be at least two times
annual interest charges, including the debt service on new obligations,
before new bonds can be issued. We believe that these levels of interest
coverages will maintain, at minimum, the continuation of its outstanding
securities' present attractiveness. Furthermore, we find that under these
coverages, new debt offerings of the company necessary to meet its external
capital requirements over the time of Pilgrim Unit 2 construction will be,
from an interest coverage viewpoint, both issuable and marketable. Accord-
ingly, we conclude that the projected interest coverages of Boston Edison
are within the zone of reasonableness.

C.2.4 Cap. :al St ructure

in order for a company to conduct a viable financing plan and preser,e the
dttraCliveness of its securities, it must maintain a reasonably balanced
capital structure. The term capital structure refers to the composition of
a Company's capitalization, that is, the proportion of debt, equity, and
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preferred stock which constitute capitalization. Capital structure is an
important consideration in corporate financial analysis in that it shows
how much equity capital is available to protect the senior obligations,
or in other words, to what extent the owners are using their own capital or
relying on outsider's money.

By maintaining a reasonable and well-balanced capital structure, latitude
will exist in a company's options of financing. This will achieve borrowing
reserve, allowing flexibility both in the timing and selection of securities
to be issued to meet capital requirements. Most impcrtantly, under these
circumstances its securities will maintain their attractiveness to investors
by virtue of their lower risk.

Generally speaking, investcr-owned electric utilities have historically had
capital structures Composed of between 50 to 60 percent long-term debt, 10 to
15 percent preferred stock, and 30 to 40 percent corrion equity. Turning our
focus to the Boston Edison Company, at September 30, 1978, it had a capital
structure of 52.6 percent long-term debt ,15.2 percent preferred stock and
32.2 percent concon equity. This applicant's capitalization has signifi-
cantly improved since 1974, when its long-tern debt ratio was 60 percent.
By reason of issuances of corron stock projected to be undertaken during
the ccnstruction of Pilgrim Unit 2, the Boston Ediscn Company will be turther
strengthening its capital structure. Under the base plan, the corbination
of the infusion of new equity capital with retaining earnings projected
to be realized during Pilgrim Unit 2 construction will increase the equity
component of capital structure to 34 percent in 1978 and 36 percent in 1979.
During those years, the projections show that debt will remain at the same
ratio of capitalization, with the slack being taken up by decreases in the
preferred stock ratio f rom 14 percent in 1978 to 12 percent in 1979. There-
af ter, ur.til the completion of Pilgrim Unit 2 construction, the equity
component of capital structure will float in the 35 percent range, debt
composition will vary between 51 and 53 percent, and preferred stock will be
f rom 12 to 14 percent. The resultant capital structures in the alternate
plans submitted by the Boston Edison Comtany will not exceed the historical
industry ranges as stated above.

We find that the Boston Edison Company's projected c?pital structures are
reasonable in that they are consistent with histcrical public utility
industry capitalizations. Moreover, we find that the projected capital
structures are reasonable in that they will continue to maintain a sufficient.
mount of e.;uity capital prciection to its senior security holders, thereby
traintaining, from this viewpoint, the attractiveness of its securities.
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C.2.5 Conclusicn

Based upon the preceding analysis, we conclude that the Boston Edison Company
is financially qualified to assume an ownership interest of 59.026 percent
in the construction of Pilgrim Unit 2. This conclusion is predicated upon
our determination that the company has a reasonable assurance of obtaining
the funds necessary to support a 59.026 percent share of the costs necessary
in the design and ccnstruction of the Pilgrin Unit 2 plant, including nuclear
fuel inventory f or first core, transmission, switching, and site and common
facilities.

Our conclusicn that the Boston Edison Company is financially qualified to
design cnd construct Pilgrim Unit 2, to the extent of its ownership interest

is based upon an assessment that its financing projections constitute rea-
sonable financing plans. We do not consider these projections to be a
forecast of what will necessarily occur. They need only demonstrate one
possible way by which its planned capital requirements, including those
resulting from construction of the subject f acility, might reasonably be
financed. We realistically expect that the financing plans will change
over time to accomodate changing financial and economic conditions. The
proposed financing is in accord with general industry practices and the
assumptions being used, although not susceptible to precise measurement
against absolute criteria, are in line with what one might expect under
the postulated conditions. Since the financing projections can be character-
ized as reascnable, we conclude that the reasonable assurance standard has

been satisfied.

C.3 The Electric Departrent of the City of Burlington

The Electric Cepartment of the City of Burlington (Burlington) is a munici-
pally owned electric system supplying electricity to the City of Burlington,
Vermont which is the largest and most important manufacturing center in the
state. Burlington's operating revenues for the fiscal year ended June 30,
1977 were approximately $11.3 million and its net utility plant was about
$13.2 million.

Burlington plans to finance its 0.33 percent ownership share by the sale of
municipal general obligation bonds with interest and principal paid out of
the operating revenues of the electric department. The City of Burlington
has author.zcd the sale of Electric Bonds for its 0.33 percent share of
Pilgrim Unit 2 anf 0.365 percent share of Millstone Unit 3. In May 1975,
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$2 million of these bonds were issued to pay a portion of Buriington's share
of the cost of these nuclear power facilities. An additional $1.25 million
in bonds were issued in 1977. Moody's Investors Service assigned an Aa
rating to the bonds. Such a rating is defined by Moody's as follows:
"donds which are rated Aa are judged to be of high quality by all standards.
Together with the Aaa group, they comprise what are generally known as high
grade bonds."

We have reviewed the Electric Department of the City of Burlington's financial
circumstances and believe that there is reasonable assurance that it can raise
the funds necessary to cover its share of the costs to design and construct
Pilgrim Unit 2.

C.4 Central Maine Power Company

Central Maine Power Company supplies electricity to parts of Southern and
Central Maine. Operating revenues increased from $155.0 million in 1976 to
$188.3 million in 1977, while net income increased fron $16.9 million to
$21.0 million for the same period. Invested capital at December 31, 1977
amounted to $453.8 million and consisted of 48.6 percent long-term debt,
15.2 percent preferred stock, and 35.2 percent common equity.

The return on common equity for 1977 was 11.9 percent compared with 10.9
percent for 1976. Pretax coverages of long-term interest and total interest
charges for 1977, were 2.7 times and 2.6 times, respectively, versus
coverages of 2.6 times and 2.5 times for 1976. Central Maine Power Company's
first mortgage bonds are rated "Baa" by Moody's and "BBB" by Standard and
Poor's.

Central Maine Power Company plans to finance its 2.85 percent share in the
Pilgrim Unit 2 facility by the use of internally-generated cash and by bank
loans which will be refunded with debt and equity securities. Available

sources of funds for 1977 totaled $80.9 million and were derived from $17.6
nillion of :ly-generated cash and $63.3 million of external financing.
Internally-genero ed 5 *,1977 represented 21.7 percent of capital
expenditures.

At our request, Central Maine Power Company supplied a projected sources

of funds statement (see Table C.2) for the 1978-P5 period, with underlying
assumptions, demonstrating how the requisite funds might be raised. Central
Maine Power Company's internally-generated cash over this period is projected
to be 21.0 percent of total capital expenditures and 686 percent of its
expected outlays for Pilgrim Unit 2. We have reviewed Central Maine Power
Company's projections and find them within the zone of reasonableness.

C-16

. - _ -

_ . . . - _ _ - . . . . . . _ _ _ _ - _ _



Applicant: CENTRAL MAINE POWER COMPANY Nuclear Plant: PILGRIM UNIT NC. 2

Sources of Funds for System-Wide Construction Expenditures During Period
of Construction of Subject Nuclear Power Plant"

(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
Security Issues and

Other Funds 1978 1979 1980 1981 1982 1983 1984 1985

Common Stock $25.0 $- $- $20.9 $ 19.9 $ 70.6 $ 64.5 $ 69.4
Preferred Stock - - 15.0 - 15.0 25.0 30.0 30.0
Long-Term Debt 30.7 25.5 - 29.0 60.0 101.4 110.0 129.0
Notes Payable (22.2) (1.4) 13.9 (7.2) 2.0 (3.3) 10.7 (5.4)
Other 2.3 (0.4) (0.4) (0.4) 0.4 (1.9) (2.2) (2.3)

Total 35.8 23.7 28.5 42.3 97.3 191.8 213.0 221.4

Internal Funds

Net Income 29.2 32.0 34.0 37.5 42.3 51.7 65.0 79.3
Less:
Preferred Dividends 4.6 4.6 5.2 5.8 6.4 8.1 10.4 13.1 g

n Common Dividends 17.0 17.7 18.6 20.8 23.5 29.3 36.1 43.7 =

i Retained Earnings -7E -'T 7 E T 12 4 14 3 18 5 T E
"

Deferred Taxes 4.0 5.4 5.5 5.8 6.8 7.3 8.6 9.9 m
Investment Tax Credit 9.0 4.9 4.2 4.5 10.0 18.5 19.5 20.3 N

Depreciation and Amortization 15.9 20.9 21.9 22.9 24.4 27.1 30.2 34.3
Less: AFUDC (see ** note below) 11.2 5.2 8.6 12.1 18.0 29.6 49.0 67.4

Sinking Funds 1.2 1.3 1.5 1.4 3.0 3. 2 3.8 4.4
Total 24.1 34.4 31.7 30.6 32.6 34.4 24.0 15.2

TOTAL FUNDS $59.9 $58.1 $60.2 $72.9 $129.9 $226.2 $237.0 $236.6

Construction Expenditures

Nuclear Power Plants ** $12.1 $18.9 $16.6 $16.8 $ 20.6 $ 29.7 $ 42.7 $ 61.4
Other** 47.8 39.2 43.6 56.1 109.3 196.5 194.3 175.2

Total Construction
Expenditures ** $59.9 $58.1 $60.2 $72.9 $129.9 $226.2 $237.0 $236.6

Subject Nuclear Plant ** $ 3.0 $ 2.9 $ 5.2 $ 6.3 $ 5.6 $ 4.5 $ 3.1 5 2. 5

* See assumptions on following page
** Exclusive of AFUDC (Allowance for Funds Used During Construction)



TABLE C.2 (continued)

Central Maine Power Company

Pilgrim Unit No. 2

ASSUMPTIONS REGARDING SOURCES AND USES OF FUNDS STATEMENT

1. Earned return on average common equity - 13.25 percent.

2. Preferred stock dividend rates - 9.0-9.25 percent.

3. Long-term debt interest rates - 9.0-9.75 percent.
fhort-term debt interest rates - 7.0-8.50 percent.

4. Market / book ratio with respect to the projected common stock offerings -

100 percent.

5. Common stock dividend payout ratio - 65-69 percent.

6. Target capital structure (percent) - 48-50 Debt, 10-12 Preferred, 38-40
Common Equity.

7. Resultant SEC and indenture interest coverages over the period of construction:

First and General

Year SEC Coverage Indenture Coverage

1978 2.75 3.50

1979 2.75 3.50

1980 3.00 3.75

1981 3.00 3.75

1982 3.00 3.75

1983 3.00 3.75

1984 3.00 3.75

1985 3.00 3.75
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TABLt C.2 (Continued)

ASSUMPTIONS REGARDING SOURCES AND USES

OF FUNDS STATEMENT (Continued)

Central Maine Power Company

8. Annual growth rate in Kilowatt hour sales and price per Kilowatt hour *-

Annual Growth Price Per Kilowatt
Year Rate (percent) hour (cents)

1978 5 3.42

1979 5 3.63

1980 5 3.85

1981 5 4.08

1992 5 4.32

1983 5 4.58
1984 5 4.85
1985 5 5.14

*The Company estimates that inflation during the period will be six percent
per year and projects that the price per Kilowatt hour will increase at
approximately the same rate.
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C.5 Central Vermont Public Service Corporation

Central Vermont Public Service Corporation (Corporatien) is the largest
electric Jtility in the State of Vermont. The Corporat d s operating

;evenues increased from $63.5 million in 1976 to $65.3 million in 1977,
while net income decreased slightly from $7.5 million to $7.1 million for
the same period. The Corporation has a pending rate increase before the
Vermont Public Service Board, which could increase both revenues and earnings
significantly. Invested capital at December 31, 1977 amounted to $133.5
million and consisted of 42.5 percent long-term debt,17.4 percer.t preferred
stock, and 40.1 percent common equity.

The return on comon equity for 1977 was 9.6 percent. Pretax coverage of
total in:erest charges for 1977 was 3.5 times, versus coverage of 3.1 times
for 1976. The Corporations' first mortgaoe bonds are rated "Baa" by Moody's
and "BBB* by Standards and Poor's.

The Corporation plans to finance its 1.78 percent share of Pilgrim Unit 2
with internally-generated cash and through short-term borrowing to be
subsequently refinanced by the issuance of debt and equity securitics.

Available sources of funds in 1977 totaled $7.6 million and were derived
from $6.0 million of security issues and other funds and internally-generated
cash of $1.6 million. Internally-generated cash in 1977 represented 15
percent of 1977 construction expenditures (net of allowance for funds used
during construction).

At our request, the Corporation supplied a projected sources of funds
statemnt (see Table C.3) for the 19td-1985 period, with underlying
assumpI,i ds, demonstrating how the requisite funds might be raised. The
Corporation's internally-generated cash over this period is projected to be
41 percent of total construction expenditures and 370 percent of its

c
expected outlays for Pilgrim Unit 2. We have reviewed Central Vermont
Public Service Corporation's projections and find them within the zone
of reasonableness.

C.6 Fitchtura Gas and Electric Light Company

Fitchburg Gas and Electric Light Company (Fitchburg) provides electric
and gas service to several comunities in North Central Massachusetts.
Fitchburg's operating revenues increased from $22.3 million in 1976 to
$25.9 million in 1977, while net incone increased from $1.2 million to
$1.3 million for the same period. Invested capital at Decenber 31, 1977
totaled $32.0 mi lion and consisted of 53.6 percent long-term debt,
13.2 percent preferred stock, and 33.2 percent common equity.
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Applicant: CENTRAL VERMONT PUBLIC SERVICE CORPORATION Nuclear Plant: Pilgrim Unit No. 2

Projected Sources of Funds for System-Wide Construction Expenditures Dur nq Period
of Construction of Subject Nuclear Power Plant

(Millions cf Dollars)

Construction Years of Subject Nuclear Power Plant
1978 1979 1980 1981 1982 1983 1984 1985

Security Issues and Other Funds
Common Stock $ 0.5 $ 5. 7 $ 0.8 $ 6.9 $ 1.1 $ 1.1 5 6.2 $ 1.4
Preferred Stock - - 5.0 - 9.0 - 7. 0 -

Long-term Debt 10.0 15.0 9.0 14.0 11.0 14.0 13.0 16.0
Notes Payable 1.2 (4.8) 5.6 (1.9) (1.4) 2.4 (9.7) (4.1)

Total TT 7 P. 20.4 19.0 T[7 775 E 13 3
Less:

Sinking Funds, Debt Maturities and Calls (3.8) (2.3) (3.9) (3.9) (3.4) (2.7) (5.9) (3.0)
Net Outside Funds 7.9 13.6 16.5 15.1 16.3 14.8 10.6 10.3

Internal Funds

Retained earnings y

Net Income $ 8.4 5 9.2 $10.3 $11.5 $13.0 $14.2 $15.9 $17.8 3;
n rLess:i

S Preferred Dividends 2.0 1.8 1.8 1. 9 2.2 2.5 2.8 3.1 [
Common Dividends 4.1 4.7 5.4 6.0 6.7 7. 2 7. 9 8.6 m
Retained Earnings 2.3 2. 7 3.1 3. 6 4.1 4.5 5.2 6.1
Deferred Taxes 0.7 0.7 1.0 1.0 2.4 1.2 3. 6 1.1
Depreciation & Amortization 3.3 3.5 3.8 4.1 4.4 5. 3 5.7 7. 2
Working Capital Requirements 0.2 (0.6) (1.1) (0.9) (0.2) 0.3 (1.0) 0.6
AFUDC (see * note belt w) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4) (0.4)
Other - (0.6) - - - - - -

Total Internal 61 5.1 6.4 7. 4 10.3 10.9 13.1 14.7
TOTAL FUNDS ,14.0 18.7 22.9 22.5 26.6 25.7 23.7 25.0

Construction Expenditures *

Nuclear Power Plants $ 8.8 $ 9.8 $10.1 $10.5 $11.1 $11.3 $11.9 $10.6
Other 5.2 9.1 12.9 12.0 15.5 14.5 11.8 14.3

Total 14.0 18.9 23.0 22.5 26.6 25.8 23.7 24.9
Subject Nuclear Plant 1.84 1.74 5.1 3.4 3.5 2.77 1.83 1.41

* Exclusive of AFUDC (ellowance for funds used during construction).



TABLE C.3 (Continued)

CENTRAL VERMONT PUBLIC SERVICE CORPORATION

PILGRIM UNIT NO. 2

ASSUMPTIONS INCLUDED IN SOURCES OF FUNDS SCHEDULE

1. Assumed rate of return on average common stock equity equals 12.0 percent in
1978 and increases 0.30 percent annually through 1985 to 14.0 percent.

2. Preferred stock dividend rate equal to 10 percent in 1978, 9.7 percent in 1979,
9.5 percent in 1980, 9.2 per:ent in 1981, and 9.0 percent thereafter.

3. Long-term debt interest rate equals 9.5 percent in 1978 declining 0.25 percent
annually to 8.5 percent in 1982, and 8.5 percent thereafter.

Short-term debt interest rate average of seven percent throughout the period.

4 Common stock is offered annually under the dividend reinvestment plan. In
addition, public offerings are planned for 1979, 1981, and 1984. Market to
book ratios are as follows:

1978 - 0.812 1982 - 0.943

1979 - 0.834 1983 - 0.944

1980 - 0.869 1984 - 0.945

1981 - 0.915 1985 - 0.936

5. Common stock dividend payout ratios are as follows:

1978 - 64.2 1982 - 62.1

1979 - 63.2 1993 - 61.2
1980 - 63.' 1.84 - 60.0
1981 - 62.7 1955 - 58.6

6. Target capital structure for all years is 45 percent debt, 15 percent preferred,

40 percent common equity.

7. SEC interest coverage calculations over the period of construction are not
available.
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TABLE C.3 (Continued)

ASSUMPTIONS INCLUDED IN SOURCES

OF FUNDS SCHEDULE (Continued)

CENTRAL VERMONT PUBLIC SERVICE CORPORATION

The most restrictive indenture coverage covenant is contained in the Company's
debenture indenture and the coverages for the years 1977-1982 under that
debenture covenant are as follows:

1978 - 3.74 1982 - 3.28
1979 - 3.40 1983 - 3.19
19S0 - 3.26 1984 - 3.19
1981 - 3.26 1985 - 3.31

8. Annual growth rates and kilowatt hour sales are:

Growth Rate Kilcwatt Hour
(percent) Price (Cents)

1978 3.8 4.38
1979 3. 9 4.53
1980 3.9 4.84
1981 4.0 5.09
1982 3.6 5.41

1983 2.6 5.76

1984 3. 7 5.99
1985 1.7 6.47
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The return on connon equity in 1977 was 9.4 percent compared with 8.9
percent in 1976. Pretax coverages of long-term interest and total interest
charges in 1977 were 2.6 times and 2.4 times, respectively, versus coverages
of 2.9 times and 2.5 times in 1976. Fitchburg's long-term notes are rated
"Baa" by Moody's and "BBB" by Standard and Poor's.

Fitchburg plans to finance its 0.19 percent ownership share of Pilgrim
Unit 2 by the use of internaliy-generated cash and short-term borrowings
which will subsequently be replaced with equity or debt securities.
Available sources of funds in 1977 totaled $4.8 million and were derived
f rom $1.7 nillion of internally-generated cash and $3.1 million f rom
preferred stock, notes payable, and other sources. Internally-generated
cash in 1977 represented 38.7 7ercent of total construction expenditares.

At our request, Fitchburg supplied a projected sources of funds statement
(see Table C.4) for the 1978-1935 period, with underlying assumptions,
demonstrating how the requisite funds might be raised. Internally-generated
cash over this period is projected to be 32.8 percent of total construction
expenditures and S47 percent of its expected outlays of Pilgrim Unit 2. We

have reviewed Fitchburg Gas and Electric Light Company's projections and
find them within the zone of reasonableness.

C.7 Town of Hudson Light and Power Department

The Town of Hudscr. Light and Power Department (Hudson) is a municipally-
owned electric systen supplying electricity to the Town of Hudson,
Massachusetts. Hudson's operating revenues for the fiscal year ending
Dacember 31, 1977 were approximately $4.8 million and its net utility
plant was $4.9 nillion.

Hudson plans to finance its 0.174 percent ownership share with internally-
generated funds, supplemented by the sale of general obligation bonds if
required. The operation of the utility department is currently being
financed with internally-generated funds. Should it be necessary to sell
bonds, the city will authorize the sale of general obligation bonds.
Moody's Investors Service has assigned an "A" rating to these bonds. There

are presently no bonds outstanding to the electric departcent.

Hud50n's rates are established and changed under Massachusetts laws and

require the nunicipality to charge rates that are not less than the cost
of operations. The rates are not subject to the approval of any regulatory
authority.

-

Based on the above-noted information, there is reason 3ble assurance that the

Town of Hudson Light and Power Department can raise the funds necessary to
cover its share of the costs to design and construct Pilgrim Unit 2.
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Applicant: Fitchburg Gas and Electric Light Company Nuclear Plant: Pilgrim Unit No. 2

Sources of Funds for System-Wide Construction Expenditures During Period
of Construction of Subject Nuclear Fower Plant

(Millions of Dollars)

Construction Years of Subject Nuclear Pcwer Plant
1978 1979 1980 1981 1982 1983 1984 1985

~

Security Issues and Other Funds
Common Stock 5 1.60 $ - $ 2.17 $ - $ - $ - $ 2.18 $ -

Preferred Stock - - - - 2.00 1.00 - 2.00

Long-term Debt 3.50 - 5.00 - 4.00 4.00 7.00 3.50

Notes Payable (1.36) 3.47 (4.60) 3.93 (2.79) (0.39) 1.07 (0.92)
Contributions From

- - - -

Parent-Net - - - -

Other Funds - - - - - - - -

Total I T 74 3 T47 1 T57 I T.'M 5 T2T 5 4.61 5TD- 23 54Td

Internal Funds
h,

Retained Earnings:
7 Net Income $ l.67 $ 1.80 $ 2.06 $ 2.52 $ 3.23 $ 2.76 $ 3.60 $ 2.97 ;;;

O Less: preferred dividends 0.29 0.28 0.27 0.27 0.29 0.47 0.51 0.54
common dividerds 0.66 0.80 1.03 1.31 1.46 1.73 1.83 1.93 ,,

Retained Earnings 0.72 0.72 0.76 0.94 1.48 0.56 1.26 0.45
Deferred Taxes 0.54 0.51 0.51 0.45 0.49 0.49 0.55 0.50

Investment Tax Credit 0.35 0.49 0.43 0.46 0.56 0.74 0.74 0.78
Depreciation and Amortization 1.45 1.50 1.56 1.59 1.77 1.91 2.12 2.40
Working Capital Requirements and Others 0.31 (0.93) 0.77 (0.31) 0.52 2.20 (3.49) 2.07

-(0.86) -(1.16) (1.47) (1.87) (2.23) (2.89) (2.26)AFUDC (see " note below) (0.38)
Total $ 2 97- 5 T. 4T 5 2 9T S T Ts- 5 2.9a 57.T/- 5(T 7TJ SPT

TOTAL FUNDS 1 6. /.i $ 4.90 5 5.44 El $l l6 5 6.28 5 6 54 T T 52
_ _ _ _

_ __

Construction Ex y titures*

Nuclear Pcwer Plants $ 4.00 $ 2.72 $ 2.86 $ 3.63 $ 4.07 $ 6.46 5 6.41 5 6.17
Other 2.73 2.18 2.58 1.96 2.09 1.82 2.13 2.35

Subject Nuclear Plant 5 0.22
~$ 4- 7D $ 5.T4 5539 67f6 $ E 2B 534 5 532Total 5 T 73
$ 0 31 5G 5 T T2 G I 0- 10 8 5 0.04

* Exclusive of AFUDC (Allowance for Funds Used During Construction)



TABLE C.4 (Continued)

FITCHBURG GAS AND ELECTRIC LIGHT COMPANY

PILGRIM UNIT NO. 2

Summary of Assumptions Used to Develop

the " Source of Funds for System-Wide

Construction Expenditures During Period of Construction
of Subject Nuclear Power Plant"

1. The Company will be allowed to earn 13 percent on common stock equity.

2. New preferred stock will have an interest cott of nine percent.

3. New long-term debt wil) have an interest rate of 9.5 percent and short-term debt
will have an interest rate of eight percent.

4. Common stock will be priced to result in a nine percent divider,d yield.

5. Common stock dividend payout ratio is 65 percent.

6. The targeted capital structure would be as follows (percent):

Long-term debt 55

Preferreo stock 10

Common stock equity 35_

120

7. Based upon the above assumptions, the Ratio of Earnings to Fixed Charges would
exceed 2.00 and the year end Earnings Available for Interest would exceed or equa
200 percent of the Annual Interest on Existing Year End Debt in each of the years
1978 ord beyond as shown.

8. The annual compounded growth rate in Kilowatt hour sales is estimated to be 3.5
percent for the period. For the same period, the price to the customer per
Kilowatt hour is expected to grow at an annual compounded rate of 6.5 percent.
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C.8 Massachusetts Municipal Wholesale Electric Coerany

The Massachusetts Municipal Wholesale Electric Conrany (Corporation) is a
public corporation and political subdivision of the Corronwealth of
Massachusetts. The Carperation was established as a coordinating and
planning agency for the developrent of municipal members' bulk power supply
requirerents. As of December 31, 1977, twenty-nine Massachusetts r'unici-
pdlities Currently have the approval of the local, political subdivisions
authorizing merbership in the Corporation.

The Corporation plans to finance its 13.24 percent ownership share through
the issuance of puwer supply system revenue bonds secured by Power Sales

Agreements with the 25 Massachusetts runicipal electric systens shown in
Table C.S. The Corporation scid its initial bond issue of $75 nillion
in September 1976. This enount was part of $335 million authorization
approved by the Massachusetts Department of Public Utilities to finance
the construction of units in the Corporation's huclear Mix I, consisting
of four nuclear stations. Pilgrin Unit 2 makes up approximately 80 percent
of the caracity of this mix. Revenue bonds are secured 100 percent with
"take or pay", life of unit Power Sa'es Agreerents. Under the terms of
these agreements, the Corporation charges rates recessary to cover all costs,
including the arortization of debt.

We have reviewed the Massachusetts Municipal Wholesale Electric Company's

financial qualifications and believe that there is reasonable assurance

that it can raise the funds necessary to cover its share of the costs to

design and construct Pilgrim Unit 2.

C9 Montaup Electric Company

All debt and equity securities of the Montaup Electric Company (Montaup)
are owned by Blackstone Valley Electric Company, Brockton Edison Corrany,
and Fall River Electric Light Company, which in turn are all wholly owned
subsidiaries of Eastern Utilities Associates. Montaup supplies electricity

to the three Eastern Utilities Associates companies which jointly service

several towns and rural areas of Rhode Island and Massachusetts. Its
operating revenues rose from $120.1 million in 1976 to $131.4 million in
1977. Net incoma was $5.9 million in both 1976 and l977. Invested ca; ital

at December 31, 1977 amounted to $130.1 million and consisted of 50.1 percent
lon ~ term debt, 1.1 percent preferred stock, and 48.5 percent connon equity.

The return on comnon equity in 1977 was 9.8 percent compared with 11.6 percent
in 1976. Pretax coverages of long-term interest and total interest charges
in 1977 were 2.2 times and 1.8 times, respectively, versus coverages of 2.6
times and 2.1 tires in 1976. As noted ab]ve, Montaup's securities are
privately held and, therefore, are not rated.
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TABLE C.5

LIST OF MASSACHUSETTS HJN!CIPAL FLECTRIC SYSTEMS WITH POWER SALES AGREEM NTS

Town of Ashburnhan Municipal Light Plant (Ashburnham)

Town of Boylston Municipal Light Plant (Boylston)

Town of Danvers Electric Department (Danvers)

Town of Georgetown Municipal Light Department (Georgetown)

Town of Groton Electric Light Department (Groton)

Town of Hingham Municipal Lighting Plant (Hingham)

Town of Holden Municipal Light Department (Holden)

City of Holycke Gas and Electric Department (Holyok e)

Town of Hudson Light and Power Department (Hudson)

Town of Hull Municipal Lighting Plant (Hull)

Town of Ipswich Municipal Light Department (!pswich)

Town of Littleton Electric Light and Water Department (Littleton)
Town of Mansfield Municipal Light Department ( Ma nsf ield)

Town of Marblehead Municipal Light Department (Marblehead)

Town of Middleborough Gas and Electric Department (Middleborough)

Town of Middleton Municipal Light Departrient (Middleton)

Town of North Attleborough Electric Department (North Attleborough)

Town cf Paxton Municipal Light Plant (Paxton)

City cf Peabody Municipal Light Plant (Peabody)

Town of Reading Municipal Light Department (Peading)

Town of Shrewsbury Electric Light Department (Shrewsbury)

Town of Templeton Municipal Lighting Plant (Templeton)

Town of Wakefield Municipal Light Department ( Wa k efield)

Tow . of West Boylston Municipal Lighting Plant (West Boylston)

City of Westfield Gas and Electric Light Department (Westfield)
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Montaup plans to finance its 2.15 percent share of Pilgrim Unit 2 by short-
term bank borrowing with subsequent refinancing through the sale of
debentures and/or comon stock to its above-mentioned owner companies, who

would finance their acquisition of Montaup's securities through the sale of
long-term debt or preferred stock to the public or through the sale of
comon stock to tne parent company, Eastern Utilities Associates. Available
sources of funds in 1977 totaled $22.6 million and were derived f rom $7.5
million of internally-generated cash, a $7.8 million increase in notes
payable, and a $7.3 million increase in comon stock. I nt ernally-genera t ed
cash in 1977 represented 33.2 percent of total construction expenditures.

At our request, Montaup supplied a projected sources of funds statement for
itself (see Table C.6) and its parent company, Eastern Utilities Assouates
(see Table C.7) for the 1978-1985 period, with underlying assumptions,
denonstrating how the requisite funds might be raised. Montaup's internally-
generated cash over this period is projected to be 2.4 percent of total
construction expenditures and 21 per:ent of its expected outlays for
Pilgrim Unit 2. We have reviewed Montaup's Electric Company's projections

and find them within the zone of reasonableness.

C.10 New Bedford Gas and Edison Light Company

New Bedford Gas and Edison Light Company (New Bedford), a subsidiary of

New England Gas and Electric Association, supplies electricity and gas to
numerous communities in Southeastern Massachusetts. New Bedford's
operating revenues increased from $131.1 million in 1976 to $143.5 nillion
in 1977, while net incore increased from $5.8 million to $6.3 million for
the same period. Invested capital at Decenter 31, 1977 totaled $126.7
million, and consisted of 48.0 percent long-tern debt and 52.0 percent
comon equity.

The return on average comon equity was 9.25 percent in both 1976 and 1977.
Pretax coverages of long-term interest and total interest charges for 1977
were 3.4 times and 3.2 times, respect ely, versus coverages of 3.3 times
and 2.8 tines in 1976. New Bedford's long-tern notes are rated "Aa" by
Moody's and "A" by Standard and Poor's.

New Bedford plans to finance its 1.53 percent ownership share in Pilgtim
Unit 2 by the use of internally-generated cash and short-term bank borrowings
which will be refinanced with the proceeds from the sale of debt or equity
securities. /ermanent financing will be on a 50/50 debt-equity ratio basis
since New Bedford's Indenture requires that debt capitalization not exceed
equity capitalization. Available sources of funds totaled $6.1 million in
1977 and were all derived from internally-generated cash, net of refunding
requirements.
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Applicant: Montaup Electric Company Nuclear Plant: Pilgrim Unit No. 2

Sources of Funds for Construction Expenditures During Period
of Construction of Subject Nuclear Power Plant

(Millions of Dollars)

Construction Years of St.bject Nuclear Power Plant
Actual Estimated
T977- 1978 1979 1950 1981 1952 1983 1984 1955

Security Issues and Other Funds
Common Stock 10.3 16.8 23.4 38.1 13.4 15.0 19.2 16.4 12.7
Preferred Stock - - - - - - - - -

Long-term Debt - - - - - 12.0 13.0 10.0 12.0
Notes Payable 7. 8 (7.2) (10.3) (18.9) 13.7 1.9 5.8 7. 3 11.8
Other Funds (4j.9 - - - - - - - -

Total T3.2 9.6 TR 19.2 E 73-'9 TED IT7 T

Internal Funds
Net Income 5.9 7. 4 9.3 11.4 13.8 15.6 17.3 18.9 20.4
Less: preferred dividends - - - - - - - - -

common dividends 7. 4 7.8 10.1 13.3 17.2 17.6 18.8 19.7 20.3 g

2 Retained Earnings (1.5) (0.4) (0.8) (1.9) (3.4) (2.0) (1.5) (0.8) 0.1 k
o Deferred Taxes 0.9 0.8 0. 7 0.7 0.4 0.5 0.7 0.8 0.7 n

Investment Tax Credit 0.2 1.6 2.4 1.6 2.0 2.2 1.8 1.9 2. 3 .
Depreciation and Amortization 4.8 4.8 5. 0 5.2 5.2 4.9 4.6 5.0 4.8
Other - - - - - - - - -

AFUDC (see * note below) (1.9) (3.5) 'a j.8 (6.2 (8.5 7.3) (6.8) (4.8) (5.0)
Total 2.5 3. 3 7. 5 f. b (jl 2 2.1 2.9

TOTAL FUNDS T5 T T2 T T5 6~ T .o 22.8 2i. Io.8 H IR
Construction Expenditures *

Nuclear Power Plants 14.3 9.1 12.0 17.9 21. 24.6 33.3 32.6 33.1
Other 1.4 3.8 3. 6 0.7 1.. 2.6 3.5 3.2 6.3

Total T5T 12.9 TR TH 6 22 8 F 15 T W 'ET

Subject Nuclear Plant 0.9 2.2 2. 2 3.9 4.7 42 3.4 2.4 1.9

* Exclusive af AFUDC (Allowance for funds used during centruction).



TABLE C.6 (Continued)

hontaue Electric Company
Pilgrim Unit No. 2

ASSUMPTIONS REGARDING SOURCES OF FUNDS SCHEDULE

1. Rate of return on average common stock equity: 13.0 - 14.0 percent. Most
recently allowed rate of return on common equity was 13.0 percent. Company
assumes that this rett.rn will be achieved during forecast peric ~ by means
of rate relief.

2. Preferred stock dividend rate: Not applicable. Company has presently
outstanding one issue of preferred stock which is a common stock equivalent.
No future issues of preferred stock are projected.

3. Long-term and short-term debt interest rates: 8-8.5 percent. Composite
interest rates of 8-8.5 percert were developed bj using the Company's
current embedded cost of long-term debt and current interest rate on short-
term bank bor rowings.

4. Market / Book ratio with respect to projected common stock offerings: All of
Montaup's future a an stock issues will be sold to its owner company,
Brockton Edison Company, at their ! ar value of $100 per share.

5. Common stock dividend payout ratic: Slightly in excess of 100 percent.
This .,ayment ratio has been determined by Company's management as necessary
to support Brockton Edison Company's investment in Montaup.

6. Target Capital Structure: 40 percent long-term Debt and 60 percent Common
Equity.

7. Resultant SEC and indenture interest coverages over the period of construction:
All of Mor.taup's future permarent securities will be issued to its owner
Company, Brockton Edison Company. There are no SEC r indenture coverage
requirements under these issues.

8. Annual growth rate in Kilowatt hour sales and price per Kilowatt hour:
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TA3LE C.6 (Continued)

ASSUMPTIONS REGARDING SOURCES OF FUNDS SCHEDULE (Continued)

Hontaup Electric Company

Million Percent Price Mills /
1977 Kilowatt Hours Growth Kilowatt Hour

Montaup Sales to
Affiliated Companies 3,137 +1.9

Montaup Sales to Non-Affiliated
Companies 398 -8.1

Total 3,535 +0.7 17. 3

1976

Montaup Sales to Affiliated Companies 3,078 +1.4

Montaup Sales to Non-Affiliated 1

Companies 433 -

Total 3,511 +6.9 15.1

1975

Montaup Sales to Affiliated Companies 3,037 -1.0

Montaup Sales to Non-Affiliated
Companie- 247 -

Total 3,2e4 - 16.5

Note: Montaup began wholesale billings on May 19, 1975 prior to which comparisons
would te invalid.
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Applicant: EASTERN UTILITIES ASSOCIATES Nuclear Plant: PILGRIM UNIT NO. 2

Sor ces of Funds for System-Wide Construction Expenditur During
Peried of Construction of Subject Nuclear Plant

(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
Security Issues and Other Funds Actual Estimated

1977 1978 1979 1980 1981 1982 1983 1984 1985

Common stock 71.0 10.5 11.1 13.3 13.6 - 25.0 - 25.0
Preferred stock - 10.0 - - - - 10.0 - 10.0
Long-term debt - - 35.0 10.0 10.0 20.0 - 35.0 -

Notes payable (C.4) (8.5) (32.1) (7.8) (2.6) 5.4 (0.9) (0.9) 1.8
Other funds 10.4 (1.5) ( 2.3) (1.0) (0.5) - - - -

Total 13.0 10.5 11.7 14.5 20.5 25.4 34.1 34.1 36.8

Internal Funds
Net Incom'e'-- 7. 6 11.1 14.8 16.8 18.6 20.1 22.1 24.0 25.9 -
Less: preferred divider us 1.6 1. 6 2.6 2.6 2.6 2.6 2.6 3.6 3.6 gn

a common dividends 6.3 7. 3 8. 2 9.3 10.4 11.0 12.2 13.2 14.2 ;;;
w

Retained earnings (0.3) 2.2 4.0 4.9 5.6 6.5 7.3 7.2 8.1 [Deferred taxes 2. 0 1. 3 1.3 1.2 0.9 0.9 0.9 0.9 0.9
Investment tax credit (0.1) 2.2 3.2 2.2 2.5 2.2 2.3 2.2 2. 3
Depreciation and am)rtization 9.4 9.2 9.5 9.9 10.0 10.3 11.5 12.0 12.5
Other - - - - - - - - -

AFUDC (see* note below) (2.0) (3.7) (5.0) (6.4) (8.6) (9.0) (10.0) (11.0) (12.0)
Total 9J 11.2 13.0 11.8 10.4 10.9 12.0 11.3 11.8

TOTAL FUNDS 22.0 21.7 24.7 26.3 30.9 36.3 46.1 45.4 48.6

Construction Expenditures *
Nuclear power plants 14.3 9.1 12.0 17.9 21.6 24.6 33.3 32.6 35.1
Other 7. 7 12.6 12.7 8.4 9.3 11.7 12.8 12.8 15.5

Total 22.0 2 .7 24.7 26.3 30.9 36.3 46.1 45.4 49.6
Subject nuclear plant 0.9 T2 2.2 .3. 9 4.7 E B B T9

--

* Exclusive of AFUDC (allowance for funds used during construction).
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TABLE C.7 (Continued)

EISTERN UTILITIFS ASSOCIATES (EUA)

PILG.>. * UNIT NO. 2

ASSUMPTICNS REGARDING SOURCES OF FUNDS SCHEDULE

1. Rate of return on average common stock equity: 13.0 - 14.0 percent. Most
recently allowed rate of return on common equity was 13.0 percent. Association
assumes that this return will be achieved during forecast period by means of
rate relief.

2. Preferred stock dividend rate: 10 percent.

3. Long-term and short-term debt interest rates: 8 - 8.5 percent. Composite
interest rates of 8 - 8.5 percent were develeped by using the Association's
current embedded o st of long-term debt and current interest rate on short-term
bank borrowings.

4. Market / Book ratio with respect to projected common stock offerings: It is
forecast that common share issues will be sold at a price approximating market

value.

5. Common stock dividend payout ratio: Approximately 75 percent.

6. Target Capital Structure: 35 percent Common Equity, 10 .ercent Preferred
Equity and 55 percent Long-Term Debt.

7. Resultant SEC and indenture interest coverages over the period of construction:
It is anticipated that SEC and indenture interest coverages will be similar
to those described on page 6 of Eastern Utilities Associates final prospectus
dated May 17, i377.

8. Annual kilowatt hour sales, percent growth and price per kilowatt hour for last
three years as follows:

Million Percent Price Mills /
1977 Kilowatt Hours Growth Kilowatt Hour

EUA System Requirements 3,598 0.5

Unit Contract and NEP00L 810 (11.5)
TOTAL 4,408 (2.0) 17.3
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TABLE C.7 (Continued)

ASSUMPTIONS REGARDING S0l';CES OF
.

FUNDS SCHEDULE (Continued)

EASTERN UTILITIES ASSOCIATES (EUA)e

Million Percent Price Mills /1976 Kilowatt Hours Growth Kilowatt Hour
EUA System Requirements 3,581 7. 3

Unit Contract and NEP00L 915 238.0
TOTAL 4,496 23.0 15.1

1975

EUA System Requirements 3,336 --

Unit Contract and NEP00L 317 --

TOTAL 3,653 -- 16.5

; NGTE: Kilowatt hour figures from 1977 EUA Annual Report. Price of energy is sa,me as
Montaup Electric Company which is bulk power supply.

!

.
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At our request, New Bedford supplied a projected sources of funds statement
(see Table C.8) for the period 1978-1985, with underlying assumptions,
demonstrating how the requisite funds might be raised. New Bedford's
internally-generated cash over this period is projected to be 33.6 percent
of total construction expenditures and 57.0 percent of its expected outlays
for Pilgrim Unit 2 (net of allowance for funds used during construction).
We have reviewed New Bedford's Gas and Edison Light Company's projections

and find them within the zone of reasonableness.

C.11 New England Power Company

New England Power Company is a subsidiary of New England Electric System

and serves principally as a wholesale supplier of electricity, primarily

to affiliated companies. Operating revenues increased from $476.3 million
in 1976 to $530.1 million in 1977 while net income was $49.5 million in
1977 compared to $49.9 million in 1976. Invested capital at December 31,
1977 amounted to $354.9 million and consisted of 50.8 percent long-term
debt, 13.0 percent, preferred stock, and 36.2 percent comon equity.

The return on connon equity for 1977 was 13.7 percent compared with 14.9
percent for 1976. Pretax coverages of long-term interest and total
interest charges for 1977 were 3.85 times and 3.67 times, respectively,
compared with 4.21 times and 4.00 times for 1976. New England Power
Com, iny's first mortgage bonds are rated "Aa' by Moody's and "A+" by

Standard and Poor's.

New England Power Company plans to finance its 11.16 percent share of
Pilgrim Unit 2 by short-term borrowir.js which would subsequently be
permar.ently financed by the sale of long-term debt, preferred stock,
common stock, and capital contributions f rom New England Electric System.

Available funds from these sources in 1977 totaled $33.1 million and were
derived f rom a $10 million capital contrubition from the parent company
and a $50 million bond issue. The $23.9 million of internally-generated
Cdsh in 1977 represented 43.7 percent of construction expenditures (net
of allowance for funds used during construction).

At our request, New England Power Company supplied a projected sources
of funds statement (see Table C.9) for the 1978-1935 period, with
underlying assumptions, demonstrating how the requisite funds might be
raised. New England Power Company's internally-generated cash over this
period is projected to be 14 percent of total construction expenditures
and 222.3 percent of its expected outlays for Pilgrim Unit 2.
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Applicant: New Bedford Gas and Edison Light Company Nuclear Plant: Pilgrim Unit No. 2

Sources of Funds for System-Wide Construction Expenditures

Duriny Period of Construction of Subject Nuclear Power Plant
(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
Security Issues and Other funds 1978 1979 1980 1981 1962 1983 1984 1985

Common Stock 5 - 17E000 $ - 37E000 $ - $2E000 $ - 5 -
Preferred Stock - - - - - - - -

Long-term Debt - 30,000 - 30,000 - 25,000 - -

Notes Payable - Net 33,100 (29,700) 24,900 (26,600) 19,900 (19,500) 18,300 20,900
Contributions From Parent - Net - - - - - - - -

Other Funds - - - - - - - -

Total 33,100 25,300 24,900 28,400 19,900 30,500 18,300 20,900

Internal Funds
Net Income 7,347 9.254 9,989 11,341 12,513 13,428 15,015 16,789
Less:

preferred dividends - - - - - - - - -+
n common dividends 7,347 9,284 9,989 11,341 12,513 13,428 15,015 16,789 Ea Retained Earnings - - - - - - - - R" Deferred Taxes 1,193 1,328 1,545 1,611 2,723 2,831 4,011 5,212 o

Investment Tax Credit - Net 1,737 1,119 971 995 5,085 1,520 7,321 1,747 m
Depreciation and Amortization 7,198 6,978 7,579 8,133 10,822 11,546 14,432 16,278
Working Capital (4,905) 3,783 3,017 168 5,896 3,898 6,460 4,735
Less: AFUDC (see * note below) 1,911 3,966 5,574 6,976 6,627 6,482 6,843 6,687

Total 3,312 9,242 7,538 3,931 17,899 13,313 25,381 21,285
TOTAL FUNDS $36,412 $34,542 $32,438 $32,331 $37,799 $43,813 543,861 $42,185

Construction Expenditures *
Nuclear Power Plants $23,504 $20,197 $16,447 $15,454 $15,679 $19,696 $17,567 $14,074
Other 12,908 14,345 15,991 16,877 22,120 24,117 26,114 28,111

Total $36,412 $34,542 $32,438 $32,331 $37,799 $43,813 $43,681 $42,185

Subject Nuclear Plant $ 1,582 5 1,577 5 2,774 5 3,383 $ 3,015 5 2,417 $ 1,676 $ 1,356

* Exclusive of AFUDC (Allowance for funds used during construction).



TABLE C.8 (Continued)

NEW BEDFORD GAS AND EDISON LIGHT COMPANY

PILGRIM UNIT NO. 2

Sources of Funds As.. ,ptions

1. RetJrn on Common Eauity - 13 percent

2. Preferred Stock Dividend Rate - Not Applicable

3. Long-Term Debt Interest Rate - 10 percent
Short-Term Debt Interest Rate - 8 percent

4. Common Stock Sold at Book Value

5. Common Stock Dividend Payout Ratio - 100 percent

6. 50/50 Long-Term Debt, Common Stock

7. Interest Coveragas:
Indenture Basis SEC Basis

1978 3.45 2.81

1979 2.89 2.46

1980 3.17 2.63

1981 3.38 2.83

1982 2.76 2.31

1983 3.04 2.52

1984 3.25 2.77

1985 3.33 2.89

8. Annual growth rate in Kilowatt Hour Sales - four percent
Annual increase in Price per Kilowatt Hour - three percent
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Applicant: NEW ENGLAND POWER COMPANY NUCLEAR PLANT: PILGRIM UNIT NO. 2

Sources of Funds for Construction Expenditures During Period
of Construction of Sublect Nuclear Power Plant

(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
Security Issues and Other Funds 1978 1979 1980 1981 1982 1983 1984 1985

Common Stock T2T 3 T5 3 25 3 4D I 55 5T45 5T45 5T55
Preferred Stock (1) - 20 14 19 24 39 44 39
Long-term Debt (1) 39 45 45 58 95 210 210 230
Notes Payable (7) (3) 6 3 11 (4) 15 30
Contributions From

Parent-Net - - - - - - - -

Other Funds - - - - - - - -

Tc 352 37 l- 5D TTfD $T55 T370 54T4 3T54'

Internal Funds
Increas's in Working Capital 5(7; 5 (6) 5 (5) 5 (6) 5 (5) 5 (4) 5 (4) 5 (4)
Retained Earnings 14 15 17 20 23 31 38 47
Deferred Taxes 9 11 14 18 25 32 44 54 -
Investment Tax Credit 8 11 7 13 19 39 38 37 $;n Depreciation and Amortization 28 29 31 31 32 39 41 53 ;;;

_(2_73)
(33) (42) (60) (82) (126) (156)e Less: AFUDC (see note 2 below) 16) n

3 7T 74 74 75 7 - ITTotal Internal Funds b .
TOTAL FUNDS $88 5114 $121 5154 5219 5445 5445 5485

Construction Expenditures (2)

NEP 1 & 2 Nuclear Power Plant (3) $3 5 11 5 24 5 74 5144 5375 5375 5399
Other Nuclear Power Plants 54 59 59 61 52 49 49 63
O tt.a r 31 44 38 19 23 21 21 23

3 HIT 3TfT IT54 52T9 IT45 5T45 3755JTotal Construction Expenditures

Subject Nuclear Plant 3TT 3 T2 3 70 3 25 T 22 57 5 T2 5 TD

(1) Net of Cash Sinking Funds and Debt Maturities
(2) Exclusive of AFUDC (allowance for funds used during construction)
(3) Construciton expenditures for New England Power Company's share of two nuclear units which are planned for Charlestown, Rhode Island

are included here according to scheduled completion dates of 1986 and 1988, respectively. NEP is still in the process of seeking to
acquire the proposed site and to obtain a construction permit.

The Company's construction budgets and related projections of sources of funds are under continuing review and are subject to
revision from time to time.
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TABLE C.9 (Continued)

NEW ENGLAND POWER COMPANY (NEP)

PILGRIM UNIT NO. 2

SOURCES OF FUNDS ASSUMPTIONS

The basic assumptions underlying the Sources of Funds schedule are:

1. A return on average common stock equity of 14 percent.

2. A preferred stock dividend rate ar long-term debt rate for the 1978 through
1985 period of nine percent. A short-term debt rate ia 1978 of 7-1/4 percent

and for the 1979-1965 period of 7-1/2 percent. These interest rates were based

on best estimates at this time.

Further common share issues by NEP's parent, New England Electric System, are
expected to be sold at approximately book value.

3. A projected common stock dividend payout ratio of 70 percent.

4. A target capital structure within ranges of 49 to 55 percent long-term debt,
10 to 15 percent preferred stock and 35 to 40 percent common equity.

5. The resultant SEC and Indenture Interest coverages over the period of construc-
tion are shown below.

~

, .

1978 1979 1980 1981 198? 1983 1984 1985'

SEC Coverage 3.5 3.5 3.7 3.7 3.6 3.8 3.6 3.5

Indenture
Coverage 3.5 3. 3 3.2 3.1 2.6 2.5 2.1 2.1
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New Eng?and Power Company's resale rate to its affiliates and others is
subject to the jurisdiction of the Federal Energy Regulatory Commission.
On Decerter 1, 1977, New England Power Company filed an applicatior with
the Federal Energy Regulatory Conmission for an increase in wholesale
rates of approximately $14.3 million. If alinwed, this filing would
produce a rate of return on common equity of 14.5 percent. Based upon
New England Power Company's recent earnings performance and current regulatory
trends, which wo.ld seem to indicate that the Federal Energy Regulatory Commission
will grant rates designed to produce a higher return on comon equity than
allowed previously, we believe that the 14 percent return on common equity
being projected over the period of construction is within the zone of
reasonableness.

C.12 Public Service Company of New Hampshire

Public Service Company of New Hampshire (Public Service) supplies
electricity to approximately 84 percent of the population of the state of
New Hampshire. Operating revenues increased from $196.7 million in 1976
to $214.8 million in 1977, while net income rose to $21.7 million from
$20.9 million for the same period. Invested capital at December 31, 1977
amounted to $508.4 million and consisted of 45.9 percent long-term debt,
16.5 percent preferred stock, and 37.6 percent common equity.

The return on comon equity for 1977 was 9.6 percent compared with 11.2
percent in 1976. Pretax coverages of long-term interest and total interest
charges in 1977 were 2.61 times and 2.36 times, respectively, versus 2.65
times and 2.65 times in 1976. Public Service's publicly held debentures are
rated "BBB" and "Baa" by Standard and Poor's and Moody's, respectively.

Public Service plans to finance its 3.47 percent share of Pilgrim Unit 2 by
the use of internally-generated cash and the issuance of bonds, preferred
stock and connon stock. Available funds from these sources in 1977 totaled
$130.2 million and were derived from $7.1 million of internally-generated
cash, and $123.1 million of security issuances and other funds. Internally-
generated cash in 1977 represented 6.6 percent of 1977 construction
expeditures (net of allowance for funds used during construction).

At our request, Public Service supplied a projected sources of funds
statement (see Table C.10) for the 1978-1935 period, with underlying
assumptions, demonstrating how the requisite funds might be raised. Public
Service's internally-generated cash over this period is projected to be
24.5 rcent of total construction expenditures and 746 percent of its
expec' J outlays for Pilgrim Unit 2. We have reviewed Public Service Company

of F .w Hampshire's projections and find them within the zone of reasonable-
ness.
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Applicant: PUBLIC SERVICE CCMPANY OF NEW HAMP5 HIRE Nuclear Plant: PILCRIM UNIT NO. 2

Sources of Funds for System-Wide Construction Expenditures During Period
of Construction of Subject Nuclear Power Plant (See Note)

(Thousands of Dollars)

Construction Years of Subject Nuclear Power Plant
Security Issues and Other Funds 1977 1978 1979 1980 1981 1932~ 1983 1984 1985

Common Stock $ 25,092 5 53,881 5 50,000 $ 55,000 $ 55,000 $ 55,000 $ - $ - $ -

Preferred Stock 18,000 20,000 20,000 20,000 20,000 18,000 - - -

Long-Term Debt (3,843) 54,067 50,166 80,000 55,876 80,000 65,000 49,100 (14,250)
Notes Payable 55,113 12,000 72,000 (7,000) 1,000 (33,000) (49,000) (10,000) (41,000)

Total 5 94,362 $139,948 $192,166 $148,000 $131,876 $120,000 $ 16,000 $ 39,100 $(55,250)

Internal Funds

Net Income $ 21,722 5 40,908 $ 53,17/ $ 65,361 $ 78,305 $ 91,905 5 98,751 $105,185 $107,704
Less: preferred dividends (4,925) (6,405) (9,255) (11,155) (13,055) (14,860) (15,472) (15,064) (14,602)

common dividends (14,156) (18,189) (25,534) (31,684) (38,987) (45,976) (51,508) (54,583) (56,890) g

2 Retained Earnings 2,641 16,314 18,388 25,522 26,263 31,069 31,771 35,538 36,212 3
Deferred Taxes 3,886 5,852 6,986 7,851 7,789 9,389 7,318 8,964 5,653~ n
Investment Tax Credit 1,725 13,208 17,647 15,384 17,983 7,328 13,278 5,496 5,708

_

Depreciation 14,117 14,717 15,654 16,349 17,202 18,088 48,342 49,250 75,535 o

Allowance for Funds (12,263) (17,570) (25,112) (27,697) (25,123) (21,908) (11,381) (12,670) (3,122)
Sinking Fund & Working Capital (376) (8,154) (8,933) (28) (4,486) (19,765) 4,391 (21,170) (6,598)

Total 5 9,730 $ 24,367 $ 24,630 $ 34,381 $ 39,628 5 24,201 $ 93,719 $ 65,408 $111,388

TOTAL FUNDS $104,092 $164,315 5216,796 $182,381 $171,504 5144,201 $109,719 $104,508 $ 56,135

Construction Expenditury

Nuclear Power Plants 5 86 991 $136,477 $187,746 $152,128 $134,972 $102,370 $ 7;,114 $ 60,846 $ 4,995
Other 17,201 27,838 29,050 30,253 36,532 41,831 38,605 44,062 51,143

Total $104,092 5164,315 $216,796 $182,381 $171,504 $144,201 $109,719 $104,508 5 56,138

Subject Nuclear Plant $ 1,448 $ 3,463 5 3,577 $ 6,292 $ 7,672 5 6,837 5 5,481 $ 3,801 5 3,080

NOTE: The information shown on this sheet is not a forecast of what will actually occur. It is a projection based on anticipated
construction expenditures and capital requirements and on certain assumptions, including assumptions as to the cost of
additional capital and as to the adequacy of revenues during the period.



TABLE C.10 (Continued)

PUBLIC SERVICE COMPANY OF NEW HAMPSHIRE

PILGRIM UNIT NO. 2

ASSUMPTIONS REGARDING SOURCES OF FUNDS SCHECULE

Major assumptions used for determining sources of funds:

1. Average return on common equity: 14 percent

2. Preferred Stock dividend rate: 9.5 percent

3. Net Long-Term Debt interest rate: 9.5 - 10.125 percent

4. Short-Term Debt interest rate: 9.7 - 11.6 percent

5. Common Stock selling price: $18.31 - $28.21/ Share

6. Market / Book ratio for Common Stock issue: 79 - 100 percent

7. Payout ratio: 56 - 62 percent

8. Target capital structure (percent):
Long-Term Debt 44 - 43
Preferred Stock 16 - 11
Common Stock 40 - 46

9. SEC interest coverage 3.09 - 3.44

10. Indenture interest coverage 3.51 - 4.09

11. Annual growth rate in Kilowatt hour sales 9.9 - 6.3 percent

12. Price per Kilowatt hour of prime sales 4.6 - 6.5 cents

13. Data and results are based upon estimates and are subject to change because of
capital market, regulatory, and other external forces which cannot be predicted
with complete certainty.
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C.13 United Illuminating Company

United Illuminating Company supplies electricity to the scuthwestern part
of Connecticut. Operating revenues increased from $193.8 million in 1976
to $219.5 million in 1977, while net incone rose to $23.7 million from $18.6
million for the same period. Invested capital at December 31, 1977 amounted
to $461.6 million and consisted of 52.5 percent long-term debt,15.2 percent
preferred stock, and 32.3 percent common equity.

The return on common equity for 1977 was 12.98 percent. This compares with
a 10.S2 percent return on co'.non equity for 1976. Pretax ccierages of long-
term interest and total interest charges in 1977 were 2.63 times and 2.60
times, respectively, versus 2.24 times and 2.23 times in 1976. United
Illuminating Company's publicly held debentJres are rated "A" by both
Moody's and Standards and Poor's.

United Illuminating Company plans to finance its 3.3 percent share of
Pilgrim Unit 2 by the use of internally-generated cash and the issuance of
debentures, preferred stock and comon stock. Available funds from these

sources in 1977 totaled $51.1 million and were derived from $19.2 million of
internally-generated cash, $25.0 million of security issuances, and $6.9
million of notes payable. Internally-generated cash in 1977 represented
39.3 percent of 1977 construction exptditures (net of allowance for funds
used during construction).

At our request, United Illuminating Company supplied a projected sources of
funds statement (see Table C.ll) for the 1978-1985 per:cd, with underlying
assumptions, demonstrating how the requisite funds might be raised. United
Illuminating Company's internally-generated cash over this period is
projected to be 26.2 percent of total construction expenditures and 305
percent of its expected outlays for Pilgrim Unit 2. We have reviewed United
Illuminating Company's projections and find them within the zone of reason-
ableness.

C.14 Taunton Municipal Lighting Plant Commission

Taunton Municipal Lighting Plant Commission (Taunton) is a municipally-owned
electric system supplying electricity to the Town of Taunton, Massachusetts.
Taunton's operating revenues for the fiscal year ending December 31, 1977,
were $21.2 million and its net utility plant was $34.6 million.

Taunton plans to finance its 0.60 percent ownership share by utilizing
internally-generated funds. The Town of Taunton had previously authorized
the sale of $24.0 million of electric bonds to finance the construction
of various electric facilities. Moody's Investors Service assigned an A
rating to the bonds.
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Applicant: The United Illuminating Company Nuclear Plant: Pilgrim Unit No. 2

Sources of Funds for System-Wide Construction Expenditures During
Period of Construction o f5cbject Nuclear Plant

(Millions of Dollars)

Construction Years of Subject Nuclear Power Plant
Security Issues and Other Funds 1978, 1979 1980 1981 1982 1983 1984 1985

Common Stock $28.7 $ 1.0 $26.0 $26.0 $ 1.0 $ 1.0 $ 1.0 $ 1.0
Preferred Stock - 21.9 - - 35.0 - - -

Long-term Debt 30.0 30.0 50.3 60.0 60.0 - - -

Increase (Decrease) in Notes 19.5 26.2 (2.1) (5.2) (35.8) 19.5 18.9 (29.2)
Contributions From Parent-Net - - - - - - - -

Other Funds (10.6) (6.7) (5.4) (12.4) (7.7) 2J (13.3) 2.3
Total 67.6 72.4 68.8 68.4 52.5 23.3 6.6 (25.9)

Internal Funds
Net Income 23.0 32.4 35.8 42.9 47.7 50.2 52.7 55.1 y
Less: >

7 preferred dividends 4.8 5. 5 6. 7 6. 7 8.7 9.9 9.9 9. 9 5
3 common dividend; 14.2 16.2 18.0 22.3 23.2 24.1 25.0 26.0

*

"Retained Earnings 4.0 TD TD TB TEB TR T7 B TD
Deferred Taxes (1.4) - - - - - - - U
Deferred Investment Tax Credits 0.8 0. 7 0.2 (0.2) (0.2) (0.2) (0.2) (0.2)
Depreciation and Amor tization 16.6 14.6 14.8 15.0 16.1 20.0 25.7 27.2
Less: AFUDC (see* note below) 87 14.9 20.8 26.1 29.2 16.9 18.1 4.8

.

Total 11.3 11.1 5.3 2.6 2.5 19.1 25.2 41.4
Total Funds $78.9 $83.5 $74.1 $71.0 $55.0 $42.4 $31.8 $15.5

-Construction Expenditures *
Ncclear Power Plant $66.7 $76.5 $66.1 $62.6 $46.1 $32.8 $21.8 $ 4.7
Other 12.2 7.0 8.0 8.4 8.9 9.6 10.0 10.8

Total $78.9 $83.5 $74.1 $71.0 $55.0 $42.4 $31.8 $15.5

Subject Nuclear Plant $ 3.6 5 3.4 5 6.0 $ 7. 3 $ 6.5 $ 5.2 $ 3.6 $ 2.9

* Exclusive of AFUDC (allowance for funds used during construction). Nuclear power plants construction expenditures include fuel costs.
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TABLE C.11 (Continued)

THE UNITED ILLUMINATING COMPANY

ASSUMPTIONS REGARDING SOURCES OF FUNDS SCHEDULE

(1) Target capitalization ratios of 51 percent for long-term debt,15 percent

for preferred stock, and 34 percent for common stock equity.

(2) The balances of short-term notes payable have been maintained at reasonable
levels.

(3) Interest costs of seven percent for short-term borrowings for 1978-1985.

* (4) Interest costs of nine percent for additional long-term debt.
.

(5) Dividend rate of nine percent for additional preferred stock.

(6) Common stock sales are assumed to be at a price equal to prior year-end ,

book value.

I

l
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Taunton's rates are established and changed under Massachusetts laws and
reqJire the municipality to charge rates that are not less than the cost of
operations. The rates are not subject to the approval of any regulatory
authority.

Based on the above-noted information, there is a reasonable assurance that

Taunton Municipal Lighting Plant Commission can raise the funds necessary
to cover its share of the cost to design and construct Pilgrim Unit 2.

C.15 Vermont Electric Cooperative, Incorporated

Vermont Electric Cooperative, Incorporated (Vermont Electric) is a merber-
owned rural electric system serving Chittenden, Franklin, Lamoill and Orle
counties in Vermont, and Bernandston, Colvain, and Leyden counties in
Massachusetts. Vermont Electric's operating revenues for 1977 were
approximately $4.4 million and its net utility plant was $12.6 million.

Vermont Electric plans to finance its 0.20 percent ownership share from the
proceeds of loans from the Rural Electrification Administration. The Rural

Electrification Administration approved a loan in the amount of $15.8 million
in April,1977 to finance Ver:nont Electric's share of Pilgrim Unit 2
participation, as well as other power supply projects involving the
cooperati ve.

Based on the favorable action taken by the Rural Electrification
Administration in making funds available for Vermont Electric Cooperative,
Incorporated's share of participation, there is reasonable assurance that
it can raise the funds necessary to cover its share of the costs to design
and construct Pilgrim Unit 2.

C.16 Conclusion

Based upon the preceding analysis, we conclude that the thirteen co-applicants
are financially qualified to assume their respective ownership interests in
the construction of Pilgrim Unit 2. This conclusion is predicated upon our
determination that each of the co-applicants has a reasonable assurance of
obtaining the funds necessary to support its respective share of the costs
necessary in the design and construction cf the Pilgrim Unit 2 plant,
including nuclear fuel inventory for first core, transmission, switching,
and site and common facilities.
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Our conclusion that the co-applicants are financially qualified to design

and coni.truct Pilgrim Unit 2, to the extent of their respective ownership
interests, is based upon an assessraent that their respective financing
projections constitute reasonable financing plans. We do not consider these
projections to be a forecast of what will riecessarily occur. They need only
demonstrate one possible way by which their planned construction requirements,
including those resulting from construction of the subject facility, might
reasonably be financed. We realistically expect that their financing plans
will change over time to acccmodate changing financial and economic
conditions. The propased financing is in accord with general industry
practices and the assumptions being used, although not susceptible to precise
measurement against absolute criteria, are in line with what one might expect
under the postulated conditions. Since the financing projections can be
charact rized as reasorable, we conclude that the reasonable assurance
stard- J has been satisfied.
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APPENDIX D

GENERIC ISSUES

D.1 Background

The NRC staff continuously evaluates the safety requirements used in its
reviews against new information as it becomes available. Information

related to the safety of nuclear power plants comes from a variety of
sources. Obvious sources of such information are experience from operating
reactors, research results, NRC staff and ACRS safety reviews and vendor,
architect / engineer and utility design reviews. Each time a new concern
or safety issue is identified from one or more of these sources, the need
for inmediate action to assure safe Operation is assessed. This assessrent
includes consideration of the generic implications of the issue.

In some cases, immediate action is taken to assure safety, e.g., the
derating of boiling water reactors as a result of the channel box wear
problens in 1975. In other cases, interim measures, such as modifications
to operating procedures may be sufficient to allow further study of the
issue prior to making licensing decisions. In nost cases, however, the
initial assessnent indicates that immediate licensing actions or changes in
licensing criteria are not necessary. In any event, further study may be
deemed appropriate to make judgments as to whether existing NRC staff

requirements should be modified to address the i; sue for new plants or if
backfitting is appropriate for the long term operation of plants already
under construction or in operation.

These issues are sometimes called " generic safety issues," because they are
related to a particular class or type of nuclear f acility rather than a .

specific plant. These issues have also been referred to as " unresolved
safety issues." However, as discussed above, such issues are considered
on a generic basis only af ter the staff has made da initial assessment for
individual plants and has made a determination that the safety significance
of the issue does not prohibit continued operation or licensing actions
while the longer term generic review is underway.

Taese longer term generic studies were the subject of a decision by
the Atonic Safety and Licensing Appeal Board of the Nuclear Regulatory
Commission. The decision was issued on November 23,1977 (ALAB-444) in

connection with the Appeal Board's consideration of the Gulf States Utility
Company's a plication for the River Bend Station, Units Nos. I and 2. Inr

the view of the Appeal Board, (pages 25-29):
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"The responsibilities of a licensing board in the radiological health
and safety sphere are not confined to the consideration and disposition
of those issues which may have been presented to it by a party or an
" interested State" with the required degree of specificity. To the
contrary, irrespective cf what matters may or may not have been properly
placed in controversy, prior to authorizing the issuance of a construc-
tion permit the board must make the finding, inter alia, that there is
" reasonable assurance" that "the proposed facility can be constructed
and operated at the proposed location without undue risk to the health
and safety of the public." 10 CFR 50.35 (a). .. . Of necessity, this
determination will entail an inquiry into whether the staff review
satisfactorily has come to grips with any unresolved generic safety
problems which might have an impact upon operation of the nuclear
f acility under consideration."

"The SER is, of course, the principal document before the licensing
board which reflects the content and outcome of the staff's safety

review. The board should therefore be able to look to that document
to ascertain the extent to which generic unresolved safety problems
which have been previously identified in a TSAR item, a Task Action
Plan, an ACRS report or elsewhere have been factored into the staf f's
dnalysis for the particular reactor -- and with what result. To this

end, in our view, each SER should contain a summary description of those
generic prcblems under continuing study which have both relevance to
facilities of the type under review and potentially significant public
safety implications."

"This summary description should include infcrmation of the kind now
contained in c.ost Task Action Plans. More specificalla , there should be
an indication of the investigative program which has been or will be

undertaken with regard to the problem, the program's anticipated time-
span, whether (and if so, what) interim measures have been devised for
dealing with the problem pending the completion of the investigation,
and what alternative courses of action might be available should the
program not produce the envisaged result."

"In short, the board (and the public as well) should be in a position
to ascertain f rom the SER itself -- without the need to report to

to extrinsic dccuments -- the staff's perception of the nature and
entent of the relationship between each significant unresolved generic
safety question and the eventual operation of the reactor under scrutiny.

Once again, this assessment might well have a direct bearing upon the
ability * the licensing board to make the safety findings required of
it on tk construction permit level even though the generic answer to
the question remains in the offing. Among other things, the furnished
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information would likely shed light on such alternatively important
considerations as whether (1) the problem has already been resolved
for the reactor under study; (2) there is a reasonable basis for

concluding that a satisfactory solution will be obtained before the
reactor is put in operation; or (3) the problem would have no safety
implications until af ter several years of reactor operation and, should
it not be resolved by then, alternative means will be available to

insure that continued operation (if permitted at all) would not pose
an undue risk to the public."

In a related satter, as a result of Congressional action on the Nuclear
Regulatory Commissin budget for Fiscal Year 1978, the Energy Reorganization
Act of 1974 was amended (PL 95-209) on December 13, 1977 to include, among

other things, a new Section 210 as follows:

" UNRESOLVED SAFETY ISSUES PLAN"

"SEC. 210. The Connission shall develop a plan providing for
specification and analysis of unresolved safety issues relating to
nuclear reacters and shall take such action as may be necessary to
implecent corrective sceasures with respect to such issues. Such plan
shall be subnitted to the Congress on or before January 1,1978 and
progress reports shall be included in the annual report of the
Ccmission thereaf ter."

The Joint Explanatcry Statement of the House-Senate Conference Committee

for the FY 1978 Appropriations Bill (bill 5.1131) prcvided the following
additional information regarding its deliberations on this portion of the
bill:

"SECTION 3 - UNRESOLVED SAFETY ISSUES"

"The Hcuse arnendment required developrent of a plan to resolve generic
safety issues. The conferees agreed to a requirement that the plan be
submitted to the Ccngress on or before January 1,1978. The conferees
also expressed the intent that this plan should identify and describe
those ;afety issues, relating to nuclear power reactors, which are

unresolved on the date of enactment. It should set forth: (1)
Ccanission actions taken directly or indirectly to develop and implement
corrective r.easures; (2) further actions planned concerning such
measures; and (3) timetables and cost estimates of such actions. The
Commission should indicate the priority it has assigned to each issue,
and the basis on which priorities have bc .i assigned. '
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In response to the reporting requirements of the new Section 210, the NRC
staf f submitted to Congress on January 1,1978, a report on the "NRC Program
for the Resolution of Generic Issues Related to Nuclear Power Plants,"
NUREG-0410. The NRC program described in NUREG-0410 was already in place

when PL 95-209 was enacted and is of considerably broader scope than the
" Unresolved Safety Issues Plan" required by Section 210. Although the NRC
program dces include plans for the resolution of generic technical issues of
varying degrees of safety significance, it also includes generic tasks for
the resolution of environmental issues, fcr the development of improvements
in the reactor licensing process and for consideration of less conservative
design criteria or cperatirg limitations in areas where over-conservatisns
may be unnecessarily restrictive. The major elements of the NRC program are
described below. A detailed description of the program is provided in
NUREG-0410.

D.2 The NRC Generic Issues Pror. ram

A Technical Activities Steering Conraittee was established to increase high
level management involvement in, and to irrprove management oversight of,
generic technical activities. The Steering Committee is chaired by the
Ceputy Directer, ONRR and includes, as menbers, the four NRR Divist an

Directors. The Committee's functions include assigning proposed generic
tasks to priority cate9 cries, assigning lead responsibility to an NRR
divisicn for defining and executing each generic task, approving Task Action
Plans and regularly reviewing the progress of cngoing tasks.

The Steering Comittee's judgmental cecisions regarding priorities and otter
matters, such as the assignment of an NRR divisicn with lead responsibilities
and approval of the Task Action Plan f or each task, are based upon recomen-
daticns resulting f rom an extensive internal review process. This process
begins in the NRR line organizations through their develetxnent, review,
connent and concurrence on proposals for high priority , and Task Action

Plans. In accition, specific recomendations regardin, ase proposals are
provided by the Steering Comittee's Adviscry Group following its detailed
review. The Advisory Group is made up of five senicr technical staff members
representing each of the NRR divisions and the Directcr, NRR.

Implementaticn of the progran began by making the judgments referred to above
regarding the relative pricrity of a large number of ongoing, planned or
sussested ser.eric efforts. The seneric issues that were considered included
those from the Advisory Ccuaittee on Reactor Safeguard's listing, those
listed in NRR's fcraer Technical Safety Activities Repcrt, the 27 issues
discussed in NUREG-0138 and NUREG-0153, I/ and a number of other generic issues

1/ NURtG-0136 arc huREG-0153 published in November and December,1976
respectively, provided the staf f's discussion cf 27 technical issues
identified by one or more members of the NRR staff as prob' ems whose
priority, progress or resolution was, in their opinion, unsatisfactory.
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that were identified from a variety of sources as described earlier in this

appendix (page D-1). The Steering Cocmittee adopted four priority category
definitions as descriptive of the various generic technical issues. These
definitior,s are presented in Table D.I. As indicated by these definitions,
issues were assigned to the various priority categories based on their judged
safety, envircnmental or safeguards importance or their potential f or
improving the ef ficiency or ef fectivenef ; of the licensing process.

Initially, each of the four NRR divisicns described and proposed to the
Technical Activities Steering Connittee those gcneric issues it considered
to warrant the highest priority effort (Category A and Category B tasks).
Proposals were received f or over 130 Category A tasks and over 225 Category B
tasks in April and May 1977, respectively. Many of these proposals were
duplicates or could be readily conbired as a part of another prcposed generic
issue. These preposals were reviewed in detail by the Sleering Cocmittee's
Advisory Group. Following its review, tne Advisory Group made reconrendations
to the Steering Comittee for each task regarding the Priority Category to
which it should be assigned ano the NRR division that should be assigned
le6d responsibility. The Steering Cocmittee reviewed the division prcposals
and the recomendations of its Advisory Group, assigred each task to a
Priority Category and designated an NRR division with lead responsibility
(Lead Division) for each task.

Implementation of the NRC program has been a major effort that has required
the participation of virtually every working and management level in NRR.
Decisions regarding the relative priorities of the hundreds of generic issues
that have been suggested, although based on agreed upon criteria (Table D.1),
in the final analysis are the product of the collective judgments of the
individuals participating in the decision making process, in this case the
proposing line organizations, the Steering Committee's Advisory Group, and
the Staering Comittee itself.

As indicated by the Priority Category definitions in Table D.1, those issues
assigned to Catejory A are the most important generic tasks, including those
most important in terms of safety significance. The term " lesser... safety
significance" in the Category B definition has not been defined. However,
the report of the NRR Task Force (see Section 1.0 of NUREG-0410) that
originally developed the Priority Category definitions does offer some
further insight as does the following discussion.

In addition to developing the Priority Category definitions, the Task Force
developed a set of criteria to be used to test each identified activity for
assignment to the proper category. The intent was that an activity, meeting
one or n. ore of the test criteria f or a gi"en category, would be assigned to
that category. The tests for Category A are:
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TABLE D.1

@ 0RITY CATEGORY DEFINITIONS

Category A

Those generic technical activi' ies judged by the staff to warrant prior i / attention in terms
of manpower and/or funds to att ain early resolution. These matters include those the resolu-
tion of which could (1) provide a significant increase in assurance of the health and safety
of the public, or (2) have a silnificant impact upon the reactor licensing process.

Category B

These generic technical activities judged by the staff to be important in assuring the
continued health and safety of the public but for which early resolution is not required or
for which the staff perceives a lesse- safety, safeguards or environmental significance than
Cctegory A catters.

Category C

Those generic technical activities judged by the staff to have little direct or immediate

safety, safeguards or environmental significarce, but which could lead to improved staff
understanding of particular technical issues or refinements in the licensing process.

Category D

Those pmposed generic technical activities judged by the staff not to warrant the expenditure

of panpower or funds because little or no importance to the safety, environmental or safeguards
aspects of nuclear reactors or to improving the licensing process can be attributed to the

activity.
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(1) Resolution could remedy significant deficiencies in f acility design or
operation.

(2) Early resolution of issue could significantly improve the existing regulatory
process.

(3) Other activities that are juosed to require high level management attention
and oversight.

The tests for Category B are:

(1) Issue is important to safety, safeguards or environmental protection, but of
smaller scope that dces not require NRR wide coordination to cbtain tirely
resolution.

(2) Resolution needed to confirm adequacy of previous staf f judgments.

(3 ) Issue has potential of becoming a Category A issue.

From these tests it is important to note that any issue whose resolution is needed
to "reredy significant deficiencies in f acility design or operation" would be
assigned to Category A. Although sore issues "important to safety" could be
assigned to Category B, the intent was clearly not to as;ign to Category B issues
that met the first Category A test. Issues that are judged to neet the first
Category A test are those that have the "potentially significant public safety
implication (s)" referred to in the River Bend decision ( ALAB 444). Since such
issues are not assigned to Category B, it is not necessary to cert all of the
informational requirerents of the River Bend decision for Category 8, or lcwer
category generic issues.

The third test for Category B indicates that issues assigned to Category B could
later be elevated to Category A if new information indicates that the issue is of
greater importance to safety than originally judged. Ncne of the issues original .y
assigned to Category B, C or D had been elevated to Category A until recently.

Recent staff efforts have resulted in the elevation of several of these lower
priority tasks as discussed later in Section D.2.2 of this appendix.

Table D.2 prevides a listing of the issues originally assigned to Priority Categories
A, B, C and D by the Steering Connittee from accng those issues initially proposed
as Category A and B tasks. A Task Acticn Plan has been approved by the Technical
Activities Steering Ccroittee for each of the Category A Tasks listed in Table D.2.

D.2.1 Category A Tasks

Copies of Task Action Plans for the Category A tasks listed in Table D.2 are
contained in NUREG-0371, " Task Action Plans fcr Generic Activities, Category A",

published in November 1978. This docunent is a revised version of the previous
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TABLE D.2

LIST OF TECHNICAL ACTIVITIES

Category A Tasks

Task h Title

A-1 Water Hancer

A-2 Asymretric Blowdown Loads on Reactor Primary Coolant Systen

A-3 Westinghouse Steam Generator Tube Integrity
A-4 Combusticn Engineering Steam Generator Tube Integrity
A-5 Babcock & Wilcox Steam Generator Tube Integrity
A-6 Mark I Containnent Short-Term Program
A-7 Mark 1 Containment Long-Term Program

A-8 Mark II Containment Pool Dynamic Loads
A-9 ATWS

A-10 BWR Nozzle Crecking

A-11 Reacter Vessel Materials Toughress
A-12 Fracture Toughress and Potential for Lamellar Tearing of Steam Generator

and Reactor Coolant Pump Supports

A-13 Snubber Operability Assurance
A-14 Flaw Cetecticn
A-15 Primary Coolant System Decontemination and Steu ' Generator Chenical Cleaning
A-16 Steen Effacts on BWR Core Spray Distribution
A-17 Systems Interacticn in Nuclear Fower Plants

A-18 Pipe Rupture Design Criteria
A-19 Digital Corputer Frotection Systers
A-20 Impacts of the Coal fuel Cycle
A-21 Main Steam Line Break Inside Containment - Evaluation of Envircnnental

Conditions fcr Equipment Qualification
A-22 PWR Main Steam Line Break - Core, Reactor Vessel and Containrent Building Response
A-23 Contairrent Leak 'esting
A-24 Qualification of Class lE Safety Relat Equi; rent

A-25 Non-Safety Loads en Class lE Power Sources
A-20 Reactor Vessel Pressure Transient Protection (Overpressure Protection)
A-27 Peload Applications
A-28 Increase in Spent Fuel Pool Stcrage Caracity
A-29 Nuclear Power Plant Design for the Reduction of Vulnerability to Industrial

Sabotage

A-30 Adegoacy of Safety-Related DC Power Scrplies
A-31 RHR Shutdown Require:nents

A-32 Missile Effects
A-33 NEPA Eeviews of Accidert Risks
A-34 Instrunerts f or Monitorir,9 Fadiation and Process Variables During Accidents
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TABLE D.2 (Ccntinued)

Task No. Title

A-35 Adequacy of Of fsite Power Sy stems
A-36 Control of Heavy Loads Near Spent Fuel
A-37 Turbine Missiles
A-38 Ternado Missiles
A-39 Determination of Saf ety/ Relief Valve (SRV) Pool Cynamic Loads and Temperature

Limits for BWR Ccntainments
A-40 Seismic Design Criteria - Short Term Program

Catescry B Tasks

B-1 Environmental Tecnnical Specifications
B-2 Forecasting Electricity Demand By State in the United States on a Annual Basis
B-3 Event Categorization
B-4 ECCS Reliability
C-5 Ductility of Two-Way Slabs and Snells and Buckling Behavior of Steel Containnent
B-6 Loads, Lcad Ccc.binations, Stress Limits
B-7 Secondary Accident Consequence Modeling
B-8 Lccking Out of ECCS' Pcwer Operated Valves

.

E-9 Electrical Cable Feretrations of Containment
B-10 Behavior of BWR Mark Ill Containcent
B-Il Subccapartment Standard Problems
B-12 Ccntainnent Cooling Requirements (Non-LOCA)
B-13 Marviken Test Data Evaluations
8-14 Study of Hydrogen Mixing Capability in Contatnnent Post-LOCA
B-15 CONTEMDI Computer Ccde Maintenance

B-16 Protecticn Against Postulated Piping Failures in Fluid Systems Outside
Containment

B-17 Criteria for Safety-Related Operatcr Actions
B-18 ,

Vortex Suppression Requirements for Containment Sumps
E-19 Ther:r.al-Hydraulic Stability
B-20 Standard Prcblem Analysis
B-21 Core Physics
B-22 LhR Fuel

B-23 LMFBR Fuel

S-24 Seismic Qualification of Electrical and Mechanical Components
B-25 Piping Benchmark i'roblems
B-26 Structural Integrity of Containnent Penetrations,

B-27 Implementation and Use of Snbsection NF
B-28 Radionuclide/ Sediment Transpcrt Program
B-29 Effectiveness of Ultimate Heat Sirks
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_ TABLE D.2 (Continued)

Task No. Title

B-30 Design Basis Flcods and Probability
B-31 Dam Failure Model

B-32 Ice Ef fects on Safety-Related Water Supplies
B-33 Dose Assessment Methodology

B-34 Occupational Radiation Expcsure Reduction
B-35 Confirmation of Appendix ! Models for " Calculations of Releases of Radicactive

Materials in Gasecus and Liquid Ef fluents From Light-Water-Cooled Power
Reactors"

B-36 Develop Design, Testing and Maintenance Criteria for ' .mosphere Cleanup System
Air Filtration and Adsorption Units for Engineered Saf ety Feature Syster.s and
for Normal Ventilation Systems

B-37 Chemical Discharses to Receiving Waters
C-36 Reconnaissance Level Investigations
B-39 Transmissicn Lines
B-40 Effects of Fower Plant Entrainment on Plankton
B-41 Impacts on Fisheries

B-42 Sccioeccncaic Environmental Impacts
B-43 Value of Aerial Phctographs for Site Evaluation
B-44 Forecasts of Generating Costs of Coal and Nuclear Plants
B-45 Need f cr Power - Energy Conservation
S-4b Costs cf Alternatives in Environmental Design
E-47 Inservice Inspecticn Criteria for Supports and Bolting of Class 1, 2, 3 and

MC Components

B -4 o BWR CRD Mechanical Failure (Collet Hcusing)
B-49 Inservice Inspection Criteria for Containment
L-50 Requirements for Fost-CEE Inspection
B-51 Assessment of Inelastic Analysis Techniques
b-52 Fuel Assembly Seismic and LOCA Respcoses

B-53 Load Lreak Switch

B-54 Ice Concenser Containments

B-55 Improved Reliability of Target-Rock Safety-Relief Valves
B-56 Diesel Eeliability

B-57 5tation blackout
b-to Passive Pechanical Failures
B-59 Review of (N-1) Loop Operation in BWRs anJ PWRs

6-t0 Loose Parts Mcnitcring Systec s
C-cl Allowable LLCS Equipment Outage Periods

b-02 Reexeuination of Technical Bases for Establishing SLs, LSSSs, etc.
S-t3 Isolaticn of Low Pressure Systems Ccrnected to the Reactor Coolant Pressure

Eoundary

B-64 Cccomuissioning cf Reactors
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TABLE D.2 (Continued)

Task No. Title

B-65 Iodine Spiking
B-66 Control Roan Infiltration Measurements
B-67 Ef fluent and Process Monitoring Instrumentation
B-68 Punp Overspeed During a LOCA

B-69 ECCS Leakage Ex-containment

B-70 Power Grid Frequency Degradation and Ef fect on Frimary Coolant Pumps

B-71 Incident Response

B-72 Developaent of Mocels fcr Assessing Risk of Health Ef fects and Life Shortening
from Uranium and Coal Fuel Cycles

B-73 Monitoring for Excessive Vibration Inside the Reactor .3sure Vessel

Category C Tasks

C-1 Assurance of Continuous Long-Term In+.egrity of Seals on Instrumentation and
Electrical Equipment

C-2 Study of Containment Depressurization by Inadvertent Spray Operation to
Determine Adequacy of Containment External Design Pressure

C-3 Insulation Usage Within Containment

C-4 Statistical Methods for ECCS Analysis

C-5 Decay Heat Upcate

C-6 LOCA Mcat Sources

C-7 PWR System Piping

C-8 Main Steam Line Leakage Control System

C-9 RHR Heat Exchanger Tube Failures

C-10 Effective Operation of Sontainment Sprays in a LOLA

C-ll Assessment of Failure and Reliability of Pumps and Valves

C-12 Primary System Vibration Assessment

C-13 hon-Random Failures

C-14 Stonn Surge Model for Coastal Sites
C-15 huREG Report for Liquid Tank Failure Analysis

C-16 Assessment of Agricultural Land in Relation to Power Plant Siting and Cooling
Sj tem Selecticn

C-17 Interim Acceptance Criteria for Solidification Agents for Radioactive Solid
Wastes

Category D Tasks

D-1 Advisability of a Seismic Scram

D-2 Erargency Core Cooling System Capability for future Plants
D-3 Control Rod Drop Accident (BWRs)
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NUREG-D371 oublished in December 1977. It is our intention to maintain this
_

document up to date by issuing revisions to the task action plans as they
becoc.e available end adding new task action plans as new Category A issues
are identified, g

The inf ormation provided in NUREG-0371 meets most of the inf ormational

requirements of ALAS 444 for the Category A tasks applicable and relevant to
7

the Pilgrim Unit 2 proceeding. The Task Action Plans in NUREG-0371 provide: *

descriptions of the problems; the staf f's approaches to resolution; general
discussions of the bases upon which ccntinued plant licensing or operatio'' ;

Cdn proceed pending Completion of the task; technical organizations involved
in the review and estimates of the mann *r required; descriptions of the

interactions with other NRC offices, the Adviscry Committee on Reactor
Safeguards and outsice organizations; estimates of any funding required for
contracter supplied technical assistance; prospective cates for completing _

the tasks; and descriptions cf any potential problems that could impact the
'

plans.

Although 133 Category A, B, C and D generic tasks were identified by the NRC ,

staf f and approved by the Steering Conmittee as listed in Table D.2, not all b
are applicable to each typa or vintage of plant. For example, in the case

,

of Pilgrim Unit 2, the following Category A tasks listed in Table D.2 are not
appliceble because they are peculiar to boiling water reactors:

A-6 Mark I Containaent Short-Term Program

A-7 Mark I Containment Long-Term Prcgram
e
i

A-8 Mark II Containment Pool Dynamic Loads I
_C

A-10 EWR Nozzle Cracking

A-16 Steam Ef fects on BWR Core Spray Distribution

A-39 Determination of Safety / Relief Valve (SRV) Pool Dynamic loads
and Temperature Limits for BWR Containments

The following Category A tasks listed in Table D.2 are not a , , . cable Lecause
they are peculiar to pressurized water reactors supplied by ot her NSSS
vendors :

A-3 Westin6 ouse 5 tea.r. Generator Tube Integrityh

"A-5 Eabcock & Wilcox Steam Generator Tube Integrity
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Other generic tasks are not relevant to the licensing actions for any,

particular facility because they deal with improving the ef ficiency and/or
ef fectiveness of the licensing process rather than plant safety. These
types of tasks include (1) efforts to improve guidance to applicants,
licensees or staf f reviewers, and (2) efforts to consider the relaxation
of certain staff requirements that may be overly conservative. 2f Category
A tasks listed in Table D.2 that f all into the first group are:

A-15 Primary Coolant System Decontamination and Steam Generator

[ Chemical Cleaning

A-19 Digital Computer Protection Systems

A-27 Reload Applications

A-28 Increase in Spent Fuel Storage Capacity

A-34 Instruments for Monitcring Radiation and Process Variables
During Accidents

A-37 Tc , ire Missiles

s

Category A tasks listed in Table D.2 that fall into the second group are:

A-25 Non-Safety Loads on Class lE Power Sources

.

A ^6 Tornado Missiles

A-40 Seismic Cesign Criteria - Short Term Program

Other Category A tasks listed in Table D.2 are nuc relevant to the
inf ormational requirmr.ents of ALAB-444 because they deal with environmental
issues rather than safety issues. These include:

A-20 Impacts cf Coal fuel Cycle

*
A-33 NEPA Reviews of Accident Risks

The remaining 21 Category A generic tasks listed in Table D.2 are, to
varying decrees, related to plant safety and are applicable to Pilgrim
Unit 2. A discussion of each of the issues addressed by these 21 plans as
they relate to Pilgrim Unit 2 is provided in Section D.3 of this appendix.

2/ Because the staff's view is that these types of generic tasks are not
relevant to the licensing actions for any particular facili ,, they have
not been addressed specifically for Pilgrim Unit 2 in this appendix.
However, the Task Action Plans for these tasks are included in NUREG-0371.

9
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Even these 21 tasks caa ha subdivided to better characterize the type of
issue or the degrer of safety significance of each. For example, the
following Category A tasks are best characterized as confirmatory, i.e.,
our present safety requirements are judged to be adequate; however, further

,

study is believed to be prudent to confirm this judgment, perhaps on a more
quantitative basis: A

-

A-17 Systems Interaction in Nuclear Power Plants

A-18 Pipe Rupture Design Criteria

A-22 PWR Main Steam Line Break - Core, Reactor Yessel and Containment Buildirg
Response

A-30 Adequacy of Safety-Related DC Power Supplies

A-32 Missile Effects

D. 2. 2 Catesory B, C and D Tasks

initially, Category B tasks listed in Table D.2 were judged by the Steering
Connittee to be of lesser safety, safeguards or environaental significance
than Categcry A tasks. Category C tasks listed in Table D.2 were judged
to have little direct or immediate safety, safeguards or environmental
significance. Category D tasks listed in Table D.2 were judged to have
little or no impcrtance to the saf ety, safeguards or environmental aspects

,
of nuclear reactors or to improving the licensing process. The NRC staff
has compiled a brief descripticn of the Category B, C and D tasks listed in
Table D.2 in NUREG-0471, " Generic Task Problem Descriptions, Category B, C

and D Tasks", published in June 1978. No Task Action Plans have as yet been *

dpproved Ly the Technical Activities Steering Conmittee for these tasks.

Subsequently, the NRC staf f conducted a preliminary evaluation of the
relative significance of each of the Category A, B, C and D tasks f rom the
standpoint of risk. A draft report of this preliminary evaluation currently
is undergoing peer and rijanagement review. The preliminary results of the
risk-based evaluation indicate that the safety significance of several of
the lower priority (Category B and C) tasks could be greater than indicated '

by the initial category assignments of the Steering Connittee. With regard
.i to this preliminary evaluation, bounding calculations of the risk (probability

times consequences) associated with accident sequences related te issues in
the NRR generic issues program were performed, where possible, using fault
tree / event tree analyses. The preliminary results of this ef fort and the
initial results of the peer and management review indicate that the following
seven Category 8 tasks and one Category C task have greater potential risk
significance than originally judged:

-
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B-18 Vortex Suppression Requirements for Containn ent Sumps

B-30 Design Basis Floods and Probability

B-34 Occupational Radiation Exposure Reduction

B-55 Improvcd Reliability of Target Rock ( afety Relief Valves

B-57 Station Blackout

B-63 Isolation af Low Pressure Systems Connected to the Peactor
Coolant Pressure Boundary

B-64 Decommissioning of Reactors

C-3 Insulation Usage Within Containment

In light of these preliminary results and other considerations, the
Technical Activities Steering Committee has recently acted to elevate
Tasks B-18, B-57 and C-3 to Category A. Ta sk s B-30, B-34, B-55, B-63 a nd
B-64 were reconsidered by the Steering Co.mittee, but were not elevated.
Nonetheless, individual discussions of the safety significance of all these
tasks (except B-55 which applies to boiling water reactors) as they relate
to Ptigrim Unit 2 are provided in Section D.3 of this appendix. In the
discussions, as in Table D.2, NUREG-0371 and NUREG-0471, the original
designations for Tasks B-18, B-57 and C-3 are retained, although they are
being elevated to Category A.

The remaining Categerv B, C and D tasks listed in Table D.2 are not all

applicable to all facilities and include tasks for improving regulatory
guidance, f or considering the relaxation of current requirements and for
confirming the adequacy of current requirements. In addition, there are a
number of tasks on environmental issues and a number directed at maintaining
or improving staff capabilities to perform independent or audit calculations.
Of those remaining Category B, C and D tasks that are related to plant safety
and are applicable to Pilgrim Unit 2, we have not identified any that could
not be resolved either by system alterations using available techniques and
equipment or by operational modifications in the event that our review of
the issue were to reveal that current requirements need to be upgraded. On
this basis and the Steering Comittee's judgment that the Category B, C and D
issues are of lesser safety significance than Category A issues, detailed
information on these tasks is not necessary and we have not included any
such information for the remaining Category B, C and D tasks.

D-15
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D.3 Discussion of Task s as they Relate to Pilgrim Unit 2

A-1 Water Harrer

As indicated in the Task Action Plan for Task A-1, the systems most frequently
affected by water hanrer events are the feedwater systems of pressurized water
reactors. Section 3 of the Task Action Plan for Task A-1 also indicates that
adequate protection is currently provided against a potential water hancer
in other plant systems.

With regard to the Pilgrim Unit 2 f acility, the applicant will be required to
demonstrate at the operating license stage of review that a water hamner will
not occur in the Pilgrim Unit 2 design. We consider that the Pilgrim Unit 2
applican'.s have fulfilled the preliminary design requirements necessary at
the construction permit stage of revfew. Accordingly, our previous conclusions
in the Pilgrim Unit 2 SER regarding the issuance of a construction permit
are unaffected by this ongoing generic task.

A-2 Asyrretric Blowdcwn Loads en Reactor Primary Coolant System

Section 3 of the Task Action Plan for Task A-2 describes the staff's require-
nents and provides an evaluation indicating that, with thase requirements,
continued licensing is acceptable pending corpletion of 6 .e task. The

applicants have conplied with all current staff requirements regarding this
safety issue (see Section 5.9 of Supplement No. 2 to the SER). As described in
the Task Action Plan for Task A-2, analytical methods for assessing asymretric
blowdcwn leads for Coc.bustion Engineering designs are expected to be reviewed
and approved on a generic basis. A final, plant-specific analysis for the

Pilgrim Unit 2 f acility will be corpleted during the operating license

review fcr this facility. Acccrdingly, our previous conclusions in the

Pilgrim Unit 2 SER regarding the issuance of a construction permit are
unaffected by this ongoing generic task.

A-4 Corbusticn Engineering Stean Generatcr Tube Integrity

The applicants have carplied with current staff requirements for the construction

permit stage of review. Specific reasures that will be taken by the applicants

to assure that the tubes will not be subjected to conditions that will cause

deleterious wastage or cracking are described in supplemental testimony by
Jai R. N. Rajan, hRC staff, at the public hearing for Pilgrim Unit 2 before the

Atonic Safety and Licensing Eoard on May 24,1976, (follcwing Tr. 5847).
Based on our review of these ceasures, we concluded that a construction permit
for the Pilgrim Unit 2 f acility can be 1ssued with reasonable assurance that
there will be no undue risk to the health and safety of the public.

D-16
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The ef forts under Task A-3 regardir.g ster 1 generator tube integrity nay result
in improved criteria that could provide further assurance in this regard. Ncwever,
such im;rovements are likely to be procedural rather than system rodifications
and their application to the Pilgrio Unit 2 f acility is a matter that can

>

reascnably be left to the operating license stage cf review. Accordingly,
our previcus ccrclusions in the Pilgrim Unit 2 SER regarding the issuance
of a construction permit are unaf fected by this ongoing generic task.

A-9 Articirated Transients Without Scram (ATWS),

Work on Revision 1 to the Task Action Plan fcr Task A 9 is still underway,
hever, we have concluded that any /TWS modifications for the Cocbusticn
Engineering class of plants can be considered ir, our final design review
at the crerating license stage of review. The follcwing provides cur basis,
meeting ALAB-444 criteria, in support of a decisicn on issuance of a constructicn
pen 11t for a plant of the Pilgrim Unit 2 type design.

Because of the perceived potential for serious consequences resulting from
.

ATWS events, a number of studies have been undertaken to assess the

prcbabilities and consequences of such events. These studies have been
perforred by vendors, utility groups (i .e., Electric Power Research Institute),
and by the NFC staf f.

The latest rRC staff assessment is described in Volme 3 cf NUREG-0460,
" Anticipated Transients Without Scram for Light Water Reactors", dated
December 19 78. In that document the staff has reaffirmed that the
present likelihood of severe consequences arising from an ATWS event

is acceptably snall and presently there is no undue risk to the public
from ATWS. This conclusion is based on engineering judgnent in view
of: (1) the estimated arrival rate of anticipated transients with
potentially severe consequences in the event of scram failure; (2) the
favorable operating experience with current scram systems; and (3) the
limited number of crerating reactors. Simply ;tated it is the staf f's judgment
that the individual and societal risk from ATWS have been, and are today, [dCCef tably snall .

The docment also states that the staff has naintained since 1973
dnd reaf firts today that the future likelihood of severe consaquences
arising f rom an ATWS event could become unacceptably large and
measures should be taken to diminish it. This conclusion is based
on engineering judgment in view of: (1) the potential severity
of ATWS events; (2) the increasing nunber of nuclear power plants;
and (3) the need to maintain and improve further the safety margins
provided to protect the public. Simply stated, it is the staf f's
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judgnent that actions should be taken to require specific hardware
changes that diminsh the future contribution of ATWS to the overall
societal and individual risk arising f rom nuclear power plants.

In Volune 3 of NUREG-0460, reconnended hardware changes for rule

making cnnsideration are identified by plant status (i.e., operating
plants, plants under construction and new plants for which a construction
permit is issued af ter January 1,1978) and by vendor type (e.g.,

,

- Combustion Engineering and Westinghouse). For a Pilgrim Unit 2

m type plant (i.e., a Combustion Engineering plant for which a construction
permit is issued after January 1, 1978), the above report recommends
that the plant design include provisions of: (1) diverse actuation
circuitry for mitigating systems; and (2) increased pressure relief
capacity, through the additicn of pressurizer safety valves, for
this typ. of plant, the report also recommends that the function-
ability of valves needed f or long tern cooling be demonstrated.
The report states that for this type of plant, the above modifications
could reasonably be egected to be designed, procured and installed. ,

in f our years without delaying plant startup.

The above modifications are feasible for the type of plant proposed for
Pilgrim Unit 2. In this regard, we will require that the applicants
provide a ccmitment that Pilgrim Unit 2 will be designed such that
im pl ement at i < f the above potential requirements will not be '

compromised a nstruction.

Voltrie 3 of NURf G-04fs0, which describes the rationale f or specifying
these plant modifications, is currently being reviewed by he Advisory
Comittee on Peactor Safeguards. The Regulatory Requiremet ts Review
Comittee has completed its review and concurred with the staf f approach
described in Volume 3 of NUREG-0460 with regards to a Pilgrim Unit 2

type design. ke plan to issue requests to industry to supply generic
analyses of ATWS mitigation capability and anticipate presenting to
the Comission in May 1979 our recomendations for its actions to
resolve the ATWS issue. -

In sunmary we conclude that, with the above comitment, the Pilgrim
Unit 2 applicants will have fulfilled the preliminary design requirements
necessary at the construction permit stage of review. There is a
basis for concluding that a satisf actory solution to this generic

task will be obtained before the Pilgrim Unit 2 f acility is put in

creration. Theref ore, there is reasonable assurance that the proposed
Pilgrim Unit 2 facility can be constructed and cperated at the proposed
locaticn without undue risk to the health and safety of the public. *
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A-ll Reactor Vessel Materials Toughness

Section 3 of the Task Action Plan fcr Task A-11 indicates that current
criteria related to f racture toughness together with the materials currt..~ ly
e" ployed f or reactor vessel f abrication are adequate to assure suitable safety
margins fcr the reactor vessels throughout their design lives. As indicated
in Section 5.3 of the Pilgrim Unit 2 SER, the reactor vessel for the Pilgrim
Unit 2 facility will be designed, fabricated, tested, inspected and operated
in confornance with current accertance criteria and materials.

Our conclusion in the Pilgrim Unit 2 SER irdicates that conformance with such
criteria will assure adequate safety margins during operating, testing,
maintenance and postulated accident conditions. This conclusion regarding
postulated accident conditions is a judgment made by the staff based princi-
pally on empirical results f rom NRC experiments at the Oak Ridge National
Laboratory. Further testing is currently being considered.

As part of Task A-ll, the staff is evaluating reactor vessel material toughness
under postulated accident conditions. The results of this evaluation may
indicate that scre operating plants have to take measures late in life to

assure adequate fracture toughness for postulated accidents. A preliminary
review indicates that adequate safety margins can be maintained, even for
these older plants, for postulated accidents for up to approximately 20 years
of neutron irradiation. Although this part of Task A-ll could corceivably
provide informaticn relevant to current vintage reactor vessels, we believe
that these vessels will have adequate safety margins related to fracture
toughness for postulated accidents throughout their design life. We anticipate
that the task results regarding fracture toughness during postulated accidents
will confirm our previous conclusions presented in the Pilgrim Unit 2 SER.
Accordingly, cur conclusions in the Pilgrim Unit 2 SER regarding the issuance
of a construction pernit are unaffected by this ongoing generic task.

A-12 Fracture Touchress and Potential for Larellar Tearing of Stean
Generator and Reactor Coolant Pump Surports

Section 3 of the Task Action Plan for Task A-12 provides an evaluation
indicating that centinued licensing, pending completion of this generic task,
is acceptable. Further, the Task Acticn Plan states that it is anticipated
that the task results will be available well in advance of the creration of
any plant currently under construction permit review.

On the basis of the above discussion, we have determined that our conclusions
in the Pilgrim Unit 2 SER regarding issuance of a construction permit are
unaf fected by this ongoing generic ef fort.
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A-13 Snutber Operability Assurance

The applicants will be required to describe their program for snubber
operability assurance at the operating license stage of review. We
anticipate that prior to the operating license review, our generic ef forts
under Task A-13 will provide comprehensive requirements for snubber operability
assurance f or use in the staf f's review at that tice. Further, we expect

that any future requirements that may be required for the Pilgrim Unit 2
facility can be satisfactorily implemented at the operating license stage.
Accordingly, our conclusions in the Pilgrim Unit 2 SER regarding the issuance
of a construction pennit are unaf f ected by this ongoing generic task.

A-14 Flaw Detection

As described in the Task Action Plan for Task A-14, our generic efforts, in

conjunction with those being undertaken by industry organizations, may result
in improved inspection techniques for the detection of defects in the reactor
coolant pressure bcundary. However, as described in Section 3 of the lask
Action Plan, such improvements, although desirable, are not necessary to
maintain adequate margins of si'ety. Accordingly, our conclusions in the
Pilgrim Unit 2 SER regarding issuance of a construction permit are unaffected
by this ongoing generic task.

A-17 Syster.s Interacticns in Nuclear Power Plants

The licensing requirements and procedures used in our safety review address
many dif ferent types of systems interactions. Task A-17 has been developed
to confirm that our current review process encorpasses all potentially

adverse systems interactions. As indicated in Section 3 cf the Task Actico
Plan for Task A-17, we expect this task to confirm that current licensing
requirements and procedures are adequate, although some (Lodifications for
improvement in the review prccedures and licensing requirements may be
indicated. Secticn 3 of the Task Action Plan also provides an evaluation

indicating that continued licensing is acceptable per. ding ca,pletion of this
generic study. Cn this basis, our conclusions in the Pilgrim Unit 2 SLR
resarding issuante of a construction pennit are unaffected by this ongoing

beneric task.

A-18 Pipe Rupture Dcsicn Criteria

Section 3 cf the Task Action Plan for Task A-lb provides an evaluation
indicating that, based en cur current criteria which are and have been in
ef f ect, continued licensing is acceptable pending completion of the generic
task. The applicants have complied with all current staf f safety requirements
regarding pipe rupture design as discussed in Section 3.6 cf the Pilgrim
Unit 2 SER. As indicated in Section 3 of the Task Acticn Plan f or A-18,
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this task may result in adjustments to the current criteria to achieve a
better balance between design of piping systems for normal operation and
design to assure adequate protection against postulated pipe rupture. Such
adjustments are desirable but not necessary to assure that plants, such
as the Pilgrim Unit 2 f acility, that meet current requiisents have adequate
protection against pipe breaks. Accordingly, our conclusions in the Pilgrim
Unit 2 SLR regardin9 issuance of a construction permit are unaf fected by this
ongoing generic task.

A-21 Main Steam Line Break Inside Containment - Esaluation of Envit ;nmental
Conditicns for Equirnent Qualificaticns

As indicated in the Task Action Plan for Task A-21, this generic task will
establish the acceptability of steam generator blowdown and ccntainment
analysis inodels to be used to calculate the worst case main steam line break
f or equipmer.t qualification. The results of the generic task are expected
to be available f or use in the operating license review for Pilgrim bnit 2.

As discussed in Section t.2.1 of Supplement No. 3 to the Pilgrim Unit 2 SEP,
the applicants have cormitted to coordinate with other organizations to develop
acceptable analytical and testing methods (for the purpose of establishing the
worst case main steam line break) for the environmental qualification of safety-
related equipment. Furthermore, the applicants nave coanitted to implement
the seneric resolution of this matter on Pilgrim Unit 2. On the basis of
these conaita:ents, we ccncluced that the Pilgrim Unit 2 safety-related
equipcent will be environmentally qualified in an acceptable manner.

Accordingly, our previous conclusions in the Pilgrim Unit 2 SER regarding
issuance of a constructicn permit are unaffected by this ongoing generic task.

A-22 PLR Main Stedro L ine Break - Core, Reacter Vessel and Contairn.cnt
Building Response

Task A-22 is eyected to confirm our prior determinaticn that the postulated
saain steam line break accident has been ccnservatively evaluated using current
staff licensing requirements. The generic study, when completed, will include
dn evaluation of the reliability of ncn-safety grade equipment and an evaluation
of the adequacy of certain safety systems and operator actions necessary
to mitigate the consequences of the main steam line break.

Section 3 cf the Task Action Plan for Task A-22 provides an evaluation
indicating that continued licensing is acceptable pending completion of this
generic matter. No increases in requirements are foreseen that would require
design changes or other modifications to the Pilgrim Unit 2 facility as
currently proposed by the applicants. Accordingly, our previous conclusions
in the Pilgrim Unit 2 SER regardirg the issuance of a construction femit
are unaf fected by this generic task.
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f,-23 Containment Leak Testing

As reported in Section 6.2.5 of the Pilgrim Unit 2 SER, we have reviewed
the applicants' ccntainment leak testing program description and have
concluded that it is acceptable for the construction permit stage of review.
Details of the applicants' containment leak testing program will be reviewed
for conformance tc Appendix J to 10 CFR Part 50 at the operating license

'

stage of review.

The Appendix J regulation as currently in effect requires staff interpretations
to resolve conflicting or impractical requirenents. As indicated in Section 3
of the Task Action Plan for Task A-23, the generic ef fort is to develop prcposed
changes to Appendix J to clarify its application and to resolve any conflicting
or impractical requirenents. Even if such rodifications are not available
at the operating iicense stage of review, the staff's review will continue to
provide the necessary interpretation of the existing regulation to assure
that ccntainment integrity will be effectively nonitored. Accordingly, our
conclusicns in the Pilgrim Unit 2 SER regarding issuance of a construction
permit are unaffected by this ongoing generic task.

A-24 Qualification of Class lE Safety-Related Equipment

The applicants have conplied with all staff requirenents at the construction
permit stage of review, as reported in Section 3.11 cf the Pilgrim l'ait 2
SER. As stated in Section 3.11 of the SER, the appl' cants have provided a

- colmitnent to quality all Class lE equipment in accordance witi; the
provisions of IEEE Standard 323-1974, which we find to be acceptable.

.

Task A-24 was developed to provide a mechanism for conducting the generic

review of equircent qualification programs of the inajor NSSS vendors and
balance-of-plant equipnent suppliers. The review of the qualification
programs cf Corbustion Engineering (NSSS vendor for Pilgrim Unit 2) and Eechtel
(archetect-engineer for balance-of-plant of Pilgrim Unit 2), is encompassed
by this task. Performing the review in this generic nanner is a convenient
and ef ficient reans of monitoring the SER conmitment and f or corpleting and
reporting the results of our review of this program by the operating license
stage. Accordingly, cur conclusions in the Pilgrim Unit 2 SER regarding
issuance of a construction permit are unaffected by this ongoing generic

task.

A-26 Reactor Vessel Pressure Transient Protecticn (Overpressure Protection)

lhe applicants' comitrent to provide an overpressure protection systen, and
our ecceptance of that corritrent, is docurented in Section 5.2.3 of the
Pilgrim Unit 2 SER and Supplercent No. 3 to the SER.

.
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The purpose of Task A-26 is to define the criteria for overpressure protection
system design and operations. Work on this generic task is nearing completion.
As indicated in Section 3 cf the Task Actico Plan f or Task A-26, design changes
to implement the resultant criteria are expected to be state-of-the-art and
relatively easy to implement on existing designs af ter construction has begun.
Also, the criteria are not expected to be significantly dif ferent than the
criteria to which the Pilgrim Unit 2 applicants have already comitted. As
stated in Supplement ha. 3 to the SER, we will review the details of the
design and procedural provisicns during the operating license stage of review.

Accordin9 y, our previous ccnclusions in the Pilgrim Unit 2 SER regarding1

the issuance of a construction permit are unaffected by this generic task.

A-29 Nuclear Pcwer Plant Design fer the Recucticn of Vulnerability to
Industrial Sabctage

Section 3 cf the Task Action Plan for Task A-29 provides an evaluaticn

indicating that, while the generic task may identify design cencepts that
could provide alternate or improved protection, continued licensing is
acceptable based on the present requirements (10 CFR 73.55). As discussed
in Section 3 cf the Task Action Plan for Task A-29, the implementation of
10 Lf R Part 73.55 provides high assurance of protection of the health and
safety cf the public and, accordingly, is an ad, quate basis on which to
license the Pilgrim U:.it 2 facility.

As indicated in Section 13.4 of Supplement No. 3 to the SER, we concluded

that a satisf actcry planning base has been described by the applicants upon
which a complete security program can be developed to demonstrate compliance
with 10 CFR 73.55 at the operating license stage of review. Although Task
A-29 may icentify design concepts that could provide alternative er more
effective means of achieving protection aSainst industrial sabotage, the
implementation of such design improvements is not necessary to provide
adequate protection of the Pilgrim Unit i facility. Accordingly, our
conclusions in the Pilgrim Unit 2 SER regarding the issuance of a construction
permit are unaffected by this ongoing generic task.

A-30 Acequacy of Safety-Related DC Pcwer Supplies

The staf f's effort on this generic task is expected to confirm that the
simultaneous and independent f ailure of redundant dc power supplies is very
unlikely, and that their failure from a common event is judged to have a low
enough probability that adequate protection presently exists. This is the

current staff view as discussed in Section 3 cf the Task Action Plan for
Ta s k A -30. Therefore, although the generic study will provide a more
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" quantitative assessment of reliabilities of dc power supplies, particularly
with respect to conman mode f ailures, the staf f has concluded that continued
licensing and operation of nuclear power plants with the dc power supply
system designs now in use and proposed (such as for Pilgrim Unit 2) does not
present an undue risk to the health and safety of the public. Accordingly, our e

conclusions in the Pilgrim Unit 2 SER regarding issuance of a construction
permit are unaffected by this ongoing generic task.

A-31 RHR Shutdown Requirements

Our evaluation of the Pilgrip Unit 2 Preliminary Safety Analysis Report
concluded with issuance of the SER and Supplements Nos.1, 2 and 3 to the SER.

Since issuance of Supplement No. 3, the staff's requirerents for the residual *
heat removal systems in pressurized and boiling water reactors have been
re-evaluated as described in the Task Action Plan for Task A-31.

This generic task has been cf ipleted and an acceptable method of meeting the
staf f's requirements has beer developed. Regulatory Guide 1.139, " Guidance
f or Residual Heat Removal," which describes the method acceptable to the staf f,
was issued f or conrent in May 1978. As indicated in the implementation section
of the guide, all applications docketed before January 1,1978 will be reviewed
against this guide on a case-by-case basis. The Pilgrim Unit 2 construction
pennit arplication is among those which will be reviewed against the provisions
of Regulatory Guide 1.139.

The additional requirenents to be imposed on the Pilgrin Unit 2 application

are such that design changes, if recessary, are technically feasible and can

be ndde during the period of reactor plant construction. Therefcre, he

conclude that this issue can be acceptably resolved during the operating r

license stage of review. Final apprcval of the design would be necessary
prior to a decision on issuance of an operating license for the Pilgrim

Unit 2 facility.

Accordingly, our previous conclusions in the Pilgrim Unit 2 SER regarding
issuance of a construction permit are unaffected by the results of this

generic task.

A-32 Pissile E f f ects

With regard to Pilgrim Unit 2, our review of the design to protect against
missile ef fects is presented in Section 3.5 of the SER and SuppleTert f;o. 3

to the SER. As noted in that SER section, the design procedures proposed

by the applicarts ; rovide a conservative basis for engineering design to
assure that seisnic Category I structures and nissile shields and barriers

will be adequately resistant to, and will withstand the ef fects of, the

f orces induced by design basis nissiles.
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As noted in Section 3 of the Task Action Plan for Task A-32, the conservative
approach used in the current NRC crit (ria on missile effects assures that
nuclear powr plants meeting the criteria have substantial safety margins f or
a broad spectrum of missile hazards. In that regard, Task A-32 is essentially

Confirmat')ry task; that is, the staf f's current missile ef fects criteriad

are judged to be adequate because of ample compensation for gaps in directly
applicable test data and lack of detailed confirmation of aralyticas methods
achieved by d series of conservative asstenptions. nowever, further study is
believed to be prudent to place this confirication on a quantitative basis.
The evaluation presented in the Task Action Plan concludes that continued
licensing is acceptable pending completion of this generic task.

Accordingly, our conclusions in the Pilgrim Unit 2 SER ere unaf fected by this
ongoing generic task.

A-35 Adequacy of Off site Power Systeas

Section 3 cf the Task Action Plan f or Task A-35 provides an evaluation

indicating that continued licensing is acceptable pending completion of this
generic task. As indicated in Section 3 of the Task Action Plan, if the task
identifies areas where current criteria should be modified to increase safety
margins, such modifications are expected to not be extensive. Further, for
current construction permit applications, such as for Pilgrim Unit 2, any forth-
coning requirements are expected to ce available f or consideration f or these
applications well in advance of a decision on issuance of operating licenses.

The applicants have complied with all current staf f requirements as discussed
in Section 8.2 of the Pilgrim Unit 2 SER. Accordingly, our conclusions ir.
the Pilgrim Unit 2 SER regarding issuance of a construction permit are
unaf fected by this ongoing generic task.

A-36 Centrol cf Heavy Loads Near Spent Ig

The applicants have complied with our current criteria f or fuel handling
systems, as discussed in Section 9.1.1 of the Pilgrim Unit 2 SER. As
indicated in Section 3 of the Task Action Plan for Task A-36, any revisions
to current requirements that might evolve f rom this generic study are expected
to be procedural and, therefore, their implementation could reasonably be lef t
to the operating license stage of review. Further, the types of changes in
current requirements, if any, that could result will be available well in
advance of the planned operation of the Pilgrim Unit 2 facility. Accordingly,
our conclusions in the Pilgrim Unit 2 SER regarding the issuance of a
construction permit are unaffected by this ongoing generic task.
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B'3 Vcrtex Surpression Requirements for Centainnent Sumps

%cribed in NUREG-0471, problems with vortex formation have been notedu

c 4.,9 tests of containment sumps. Task B-18 is designed to develop criteria
for sump design so as to avoid vortex formation and to define criteria for
sump testing.

This task is related to Task C-3, which is discussed later in this section,
in that the concern of both tasks is the reliability of operation of cor,taintnent
sumps. The intent is to provide a high degree of assurance that there will
be an ample supply of water for long-term cooling in the recirculation n: ode
f ollowing a postulated loss-of-coolant accident. This matter is addressed in
Regulatory Guide 1.79, "Preoperational Testing of Emergency Core Cooling ,

Systems for Pr essurized Water Reactors," wnich calls for testing of containment j

sw,ps to verify vortex control and acceptable pressure drups across screening I

$ and suction lines and valves.

ine preliminary risk-based evaluation identified Task B-13 as having
nesligible risk pctential. hcwever, during the peer and management review
of this risk-based evaluation, it was determired that the overall concern
regarding sump operability is suf ficient to warrant elevating Task B-ld to
d Category A task. Accordingly, Tasks B-ld and C-3, as the latter task relates
to sep blockage, are being combined as a new Category A task to address

,

containment sump reliability.

For the Pilgrim Unit 2 f acility, the applicants plan comprehensive tests to
der:unstrate the operability of the containment sumps in conformance with
Regul atory Gaide 1. 79. As stated in Section 6.3.4 of Supplement No. I to
the Filgrim Unit 2 SER, the preoperational tests to be perf ormed for the
Pilgrim Unit 2 emergency core cooling systems will include a test to demonstrace
that no adverse vortex fcrmation will occur in the contaireent sumps during

' recircul ation ccoling.

Thus, thn issue is resolved f or Pilgrim Unit 2 and, accordingly, our
conclusicns in the Pilsria Unit 2 SER regarding issuar.cc of a construction
peruit are uraf f ected by the results of this generic task.

B-30 Design basis f loods ara Prcbability

Ine purpose of Task B-30 was to prepare a paper for presentation to the
Adviscry Cormittee on Reactor Saf eguards ( ACRS) detailing the basis f or i

vents used by the MR staf f in case reviews. Additional'design basis fic a a

the task was to adcress the possitle use cf ; rdability estimates for the
principal flocd pre 1ucing aents. |

.

1

I
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2! This task has been c0mpleted and a report to the ACRS was issued in
|

'

.j

July 1977. The report presents a discussion and definitions of the probable g
maximum flood events which may be used as design basis ficods f or the review

{ ,

of nuclear power plants. It also presents arguments for continued use by the ?+ .-

staff of a ceteriainistic approach for identifying the probable maximun flood
S

: y .~

h

4j events in preference to possible use of a probabilistic approach. As indicated
-

!
,,

in the report, the NRR staf f does not feel that a probabilistic approach is gy
appropriate at the present time "because of the lack of ccnfidence one has "

.k in estimates of extreme events using current techniques and statistics". #

On9oing research efforts, being conducted by the Office of Nuclear Regulatcry
Research in response to a request by the Of fice of Nuclear Reactor Regulation,

,

f ." are aimed toward developing improved methodological techniques for the '

'
.

probabilistic analysis of flooding. The preliminary results of the risk-)

,; based evaluation discussed in Section D.2.2 of this appendix indicate that the
. .

. probability of a floud-induced core meltdown accident at most sites is very *

[ low. However, since detailed probabilistic estimates have not been performed, T

this task was rated as potentially risk significant in the preliminary evaluation.
,

The NRR staff has concluded that its present deterministic approach to selecting *

the design basis flood is adequately conservative and is the preferred method,
f

''

: ' particularly because there is low confidence in the prcbabilistic approach.
Using the deterministic approach, the evaluation of Pilgrim Unit 2 led to the

,$ ,

conclusion that the plant will be adequately designed to accommodate the
,

s ' ~

design basis flood, as noted in Section 2.4.2 of the SER for Pilgrim Unit 2. " '

Thus, this issue has bcen resolved for the Pilgrim Unit 2 plant, andc
k|

! accordingly, our conclusions in the Pilgrim Unit 2 sed regarding issuance
of a construction permit are unaffected by the results of this generic task. ~~

3

- .

e B-34 Occupational Radiation Exrosure ReducticU 3

: Jy.
- +

,'
As described in NUREG-0471, the concern of Task B-34 is the developrent of
additional Criteria and guidelines to provide an improved basis for the

.

,

( staff to review reactor plant designs and projected operations to support II ,
f ull implementation at light water reactors of our regulatory re,uirerent

'

that radiation exposures should be maintained as low as is reasonably achievable. ,[{ .
y- ; .

e

The best guidance currently available is provided to applicants in Regulatory (}
'

Guide 8.8, "Information Relevant to Maintaining Cccupational Radiation
.,( Exposures as Low as Practicable (Nuclear Power Plants)."

j [ -

The preliminary results of the risk-based evaluction of generic tasks rates j '. .

, this task as potentially risk significant because occupational radiation "

. 7 exposures at operating nuclear facilities are averaging roughly 400 man- ( *

| rem per reactor year and have generally been increasing with time. The
d As .

exp?cted value for the annual accident exposure associated with plants y ,
t 3

analyzed in the Reactor Safety Study is predicted to be approximately 250 i -
h) . ;

-| '
| :

A

D-27 .?
.,

.,

w, -

.f

k< -4 ,( ^- '
i. , ... '' ' ' 'N O '' ' ' ' '

]''~~
'

t'
' ^ ' 'w ON +

- -

y '' h,
+ ._ .

,, , . g . ..,3
. ,,

p ,, g ,
. 1.



. . _ . _ _ _ _ _ _ _ _

man-rem per reactor year. Although it was recognized that a meaningful
comparison of the risk associated with accidents is dif ficult, reduction of
occupational exposures can be very important to reducing the overall
radiologically-associated risks associated with the nuclear reactor industry.
The preliminary evaluation does not indicate what, if any, reduction in
occupational exposures could be avhieved by completing this generic task.

This assessment of the significance of occupational exposures in the preliminary
risk-based evaluation is consistent with the NRR staff's view of the importance
of occupational radiation exposure reduction, as evidenced by the requirement
to maintain such exposures as low as is reasonably achievable. The staff
review process at p esent provides easonable assurance that occupational
radiation exposures will be as low as is reasonably achievable. Task B-34
is aimed at upgrading the staf f review acceptance c-iteria and providing more
comprehensive guidance to licensees and applicants to reduce exposures. The
general guidance in Regulatory Guide 8.8 has been used f or a number of years.
This task will draw fr,m that experience and, with t le aid of supplementary
studies, will develop additional criteria regarding techniques and methods to
maintain occupationa' radiation exposure as low as is reasonably achievable.
In the interim, current licensing reviews, including that for Pilgrim Unit 2, '

are being taken on i Case-by-Case basis and rely on existing staf f Criteria
and requirements wh ch are believed adequate to assure public health and
safety.

A summary of our re iew of Pilgrim Unit 2 related to occupational exposures
is provided in Sect on 12.0 of the Pilgrim Unit 2 SER. We concluded there
that the considerations given by the applicants to the Pilgrim Unit 2
shielding cesign ard facility layout to keep exposures within applicable
limits and to reduce unnecessary exposure during normal operation are
acceptable. We also concluded that the applicants intend to implement a
health physics program of sufficient scope to maintain in-plant exposure of
personnel within applicable limits and occupational radiation exposures as
low as practicable. Thus, the applicants are meeting the current staf f
criteria to assure that radiation exposures will be as low as are reasonably
achieveable and, accordingly, our conclusions in the Pilgrim Unit 2 SER
regarding the issuance of a construction pemit are unaffected by this generic
task.

B-57 Station Blackout

Task B-57 is concerned with the capability inherent in a nuclear plant to
mitigate the consequences of a total loss of ac power (station blackout),
i.e., a f ailure of the offsite power supply coupled with a failure of the
emergency diesel generators. Accommodation of station blackout is not now
a light water reactor design basis requirement; however, current staff
criteria do require diverse drives for auxiliary feedwater system pumps.
The purpose of Task B-57 is to review the adecuacy of current licensing

D-28

- - _ _ _ _ _ . _ _ _ _ _ _ . . . _ _ . . . . _ . . . _ . _ . . . . . . . .



~
N-

,

requirenents. The preliminary results of the risk-based evaluation indicate
that Task B-57 is potentially risk significant on the basis of a risk assess-
ment that considered pressurized water reactor plants not specifically
designed for station blackout conditions; i.e., for those plants which either
do not have a steam driven auxiliary feedwater system or which reay have a high
degree of dependency on ac power in crder to ef fectively operate or initiate
operation of such a system.

,

As noted in Section 6.6 of the Pilgrim Unit 2 SER, Pilgrim Unit 2 will be
designed with redundant emergency feedwater systems which will include a steam
driven purop as one of the diverse subsystems to provide emergency feedwater

in the event of a loss of onsite and offsite power. Thus, the proposed design
of the Pilgrim Unit 2 facility meets current staff requirements with regard
to station blackout design and, accordingly, does not f all into that class of
plants fcr which station blackout is potentially risk significant as ,'
Stenained by the preliminary risk-based evaluaticn. Fu ther, the results of
Task B-57 are expected to confirm the present staff view that a loss of all

aC power does not have a significant safety impdCt on plants such as Pilgrim
Unit 2. Accordingly, our conclusions in the Pilgrim Unit 2 SER regarding the
issuance of a construction permit are unaffected by this generic task.

B-63 Isolation of Lcw Pressure Systems Connected to the Reactor Coolant
Pressure Boundary

The " eliminary results of the risk-based evaluation indi,Ite that, because
i

the f "re of two check valves in series in the low pressure injection
systerii was a dominant contributor to risks associated with the pressurized
water reactor analyzed in the Reactor Safety Study, improved procedures for

examining interfacing system isolation devices have the potential for reducing
the likelihood that such accidents will be dominant in other types off

pressurized water reactors.

As indicated in the problem description for Task B-63 in NUREG-0471, current
.

reviews of license applications for construction pcmits and operating
licenses are based on guidelines set forth in the Standard Review Plan,
specifically Section 5.4.7 of the Standard Ruiew Plan. The staff positions
in Section 5.4.7 cf the Standard Review Plan acceptably resolve this concern.
However, since these guidelines were not available during the reviews of
plants which are currently operating, Task B-63 involves the review of
representative operating plants to assess the isolation capabilities of low
pressure systems. This task has, in f act, been completed with a conclusion
that there is adequate high pressure-low pressure isolation protection in

.
operating reactors. ,
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Since Pilgrin Unit 2 was reviewed using current ct iteria, as discussed in

Section 5.7 of the Pilgrim Unit 2 SER, this task is not applicable to the
Pilgrim Un 2 plant. Accordingly, our conclusions in the Pilgrim Unit 2

SER regarding the issuance of a construction rernit are unaf fected by the
results of this generic task.

B-64 Decoweissioning of Reacters

As noted in NUREG-0471, Task B-64 deals with the develcprent of methods
and procedures for accanplishing reactor decornis!'oning. The task is not
expected to result in changes to nuclear plant design features.

The preliminary results of the risk-based eval ation indicate that this task
was designateu as potentially risk significant because of the possibility of
significant exposures to a large number of plant personnel if deconmissioning
activities are not properly carried out. We agree that such exposures are an
important consideration of any deconnissioning program. Accordingly, the
studies and resultant safety acceptance criteria and guidelines for
deconmissioning operations developed under this task pecifically include i

consideration of occupational radiation safety. These acceptance criteria
and guidelines will te available long before we can envision the need for any

major deconnissioning operations at the Pilgrim Unit 2 f acility. Thus, this

issue may be safely lef t for resolution af ter the plant has gone into operation
and, accordingly, our previous conclusions in the Pilgrim Unit 2 SER regarding
the issuance of a construction permit are unaffected by thir ongcing generic

task.

C-3 Insulation Usage Within Containrent

The purpose of Task C-3, as noted in NUREG-0471, is to gain a better
understanoing of how insulation might behave under pipe break accident
conditions. Of principal concern is that under pipe break accident conditions,

insulation might break loose from the piping, resulting in the potential for

impairing the effectiveness of the containment erergency su,ps. The prelininary
results of the risk-based evaluation noted that blockage of the containment
sump by piec~ of insulation following a postulated less-of-coolant accident
could lead to a more serious accident and, for this reason, Task C-3 was
determined to be potentially risk significant. The preliminary evaluation
notes, however, that proper design of the sumps and insulation should assure
that the probability of such an event sequence is so small as to make the
risk negligible (see also discussion on related Task B-18).

Pilgrim Unit 2 will be designed with two functionally and physically independent
ontainment sumps which are in f ull conformance with the criteria of

Regulatory Guide 1.82, " Sumps for Emergency Core Cooling and Containmen';

Spray Systens", (see Pilgrim Unis 2 PSAR Section 6.2.2.1.2.5). Conformance
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with Regulatory Guide 1.82 provides a high degree of assurance that the
sumps will not be susceptible to blockage by debris. In particular fcr
Pilgrim Unit 2, each sump will have a protective cover consisting of two
parts: (1) the outer cover, which will serve as a trash rack and consist of
vertically mounted bars backed by a 1/4 inch mesh screen; and (2) a 3/16 inch
mesh inner scrcen, which will not pass particles capable of clogging coolant
channel op' ings.

We conclude that the Pilgrim Unit 2 design adequately considers the potential
for sunp blockage from insulation within containment and, accordingly, our
previous cccclusions in the Pilgrim Unit 2 SER regarding the issuance of a
construction pennit are unaffected by this generic task.
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APPENDIX E

ERRATA 'O SUPPLEMENT NO. 3 TO THE

SAFETY EVALUATION REPORT

Page 2-8, Section 2.5.1, First Line of First Paragraph
change "Pilgram" to Pilgrim

Page 2-11, last L p
Add " lower" after " generally"
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