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1.0 INTRODUCTION AM) GENERAL DISCUSSION

1.1 Introduction

On May 2, 1 ., the Nuclear Regulatory Commission (Commission) issued its Satety Evaluation
Report in the ma..er of Alabama Power Company's application to operate the Joseph M. Farley
Plant Units 1 and 2. The Safety Evaluation Report (SER) was supplemented by Supplement
Nos. 1, 2, and 3 which descrilL'd the resolution of outstanding issues.

Or Jure 25, 1977, Facility Operating License NPF-2 was issued for Farley Unit 1, with
several license conditions covering outstanding items at the time of issuance. Fifteen
amendments to NPF-2 have been issued to satisfy license conditions and resolve other issues
that arose since date of issuance.

Subsequent to the issuance of SER Supplement No. 3 in June 1977, Final Safety Analysis
Report (FSAR) Amendment Nos. 67 through 74 have been filed to document changes to Unit 1 and
Unit 2 design bases and analyses. Analyses of the effect on Unit 1 operation of significant
changes in these FSAR amendments have been provided in letters from the licensee pursuant to
10 CFR 50.59. Our evaluation of the effect on Unit 2 is contained in this supplement.

Following the Three Mile Island Unit 2 (TMI-2) accident, the Commission "paused” in its
licensing activities to assess the impact of the accident. During this "pause" the recom-
mendations of several groups established to investigate the lessons learned from TMI-2
became available. A1) available recommendations were correlated and assimilated into a "TM]
Action Plan" now published as NUREG-0660, entitled "NRC Action Plan Developed as a Result of
the TMI-2 Accident.™

Our review of TMI-2 requirements is based on Commission guidance provided in S. Chilk
memorandum of June 5, 1980 (COMJA-80-23) for current operating license applications; the
requirements are derived from NRC's Action Plan (N IREG-0660) and are found in NUREG-0694 |
"TMI-Related Requirements for New Operating Licenses.” The Farley Nuclear Plant Unit 2
was measured against the NRC regulations as augme rcd by these requirements.

The initial response of the applicant to our new requirements was provided in a report
entitled, "Response to TMI-2 Action Plan," dated June 20, 1980. Chapter 22 of this supplement
addresses our review and evaluation of the applicant's response. It replaces Chapter 22,
“Conclusions,"” of the May 1975 Safety Evaluation Report. The conclusions for this supplement
are provided in Chapter 23.

As part of our review of the application against the Commission's requlations, we requested
the applicant lo verify that the Farley Plant meets the applicable requirements in 10 CFR
Parts 20, 50, and 100. The applicant responded to this request with a letter dated

Aujust 25, 1980, which contained an in-depth comparison of the application with the
regulations.



Accordingly, the applicant stated that the Farley Plant complies with the applicable regula-
tions with the exception of those instances where specific exemptions have been justified by
the applicant and approved by NRC. Based on our review of the applicant's response

and our audit of their application for an operating license with regard to all applicable
regulations of the Commission, we have determined that the Joseph M. Farley Plant, Unit 2 will
operate in conformity with the provisions of the Act, and the rules and regulations of the
Commission, and that there is reasonable assurance that the activities that would be author-
ized by the operating license for this plant can be conducted without endangering the health
and safety of the public.

Chapters 5, 6, 7, 8, 9, 11, 12, 13, 14, 15, and 17 of this supplement address our review and
evaluation of non-TMI issues that have arisen since the issuance of SER Supplement No. 3 in
June 1977. Each of the sections of these chapters is numbered the same as corresponding

se- c¢fons in the Safety Evaluation " port. Except where noted, the material herein supple-
ments material in the SER and Supplement Nos. 1, 2 and 3.

Chapter 22 of this supplement addresses our review and evaluation of applicant's response to
the requirements resulting from the TMI-2 accident. The conclusions of this supplement are
given in Chapter 23.

Appendix A is a continuation of the chronology of our principal actions related to the
processing of the application.

On the basis of staff review, we conclude that the Joseph M. Farley Plant, Unit 2 may be
issued a license for fuel loading, zero power physics testing and, after further Commission
approval, low power testing up to 5 percent of full power in accordance with the technical
specifications without undue risk to the health and safety of the general public.

1.7 Outstanding Issues

In Supplement No. 3 to the SER, we identified five (5) open items that were made conditions
in the Unit 1 Operating License (NPF-2), issued June 25, 1977. Since that time, three of
these conditions have been removed by Amendments to the Unit 1 license. Our evaluation and
resolution of these items for Unit 2 are discussed in the sections of this supplement as
indicated below.

(1) Low temperature overpressure mitigation system (Sectien 5.4.2)

(2) Assurance of adequate performance of the ECCS during recirculation following a LOCA
(Section 6.3.3)

(3) Installation of environmentally qualified pressure transmitters (Section 7.7)

Two Unit 1 license conditions remain in effect and will be included in the Unit 2 license or
technical specifications.

(1) NRC evaluation of 1ifting devices attached to the spent fuel cask prior to handling the
cask.

(2) NRC evaluation of plant performance with less than three operating reactor coolant
pumps ptior to operating with that condition.



In Supplement No. 3 to the SER, we also identified two generic issues. Our status of revicw
of these issues is in the sections indicated below.

(1) Environmental qualification of safety-related equipment (Section 7.7.2)
(2) Anticipated transients without scram (Section 5.4.1)

All the new areas that have arisen since issuance of Supplement No. 3 to the SER, including
TMI issues, have been satisfactorily resolved for fuel loading and low power testing except
the following items, which will be license conditions.

(1) Prior to exceeding zero power (i.e., that required for physics tests), redundant power
supplies will be installed on auxiliary feedwater flow control valves (I1.E.1.2,
Section 22.2).

(2) Prior to conducting the augmented low power tests, applicant must receive NRC approval
of its safety analysis report on the conduct of the tests (I1.G.1 Section 22.2)

1.9 Unresolved Safety Issues

On November 23, 1977, the Atomic Safety and Licensing Appeal Board issued a decision
(ALAB-444) in connection with its consideration of the application for the River Bend Station
Unit Nos. 1 and 2 (Docket Nos. 50-458 and 50-459) which estabiished specific requirements

for addressing unresolved safety generic issues in connection with our licensing proceed-

ings. Those requirements are applicable to the Joseph M. Farley Nuclear Plant, Unit 2
application.

Appendix C to this supplement presents information for the Joseph M. Farley Nuclear Plant,
Unit 2 application in conformance with the Appeal Board decision enunciated in ALAB-444.



3.0 DESIGN CRITERIA FOR STRUCTURES, COMPONENTS,
EQUIPMENT AND SYSTEMS

3.9 Mechanica! Systems and Components
3.9.2 Reactor Internals Design, Analysis and Testing

Degradation of guide thimble tube walls has been observed during post-irradiation examina-
tions of irradiated fuel assemblies taken from several operating pressurized water reactors.
It has been determined that coolant flow up through the guide thimble tubes and turbulent
cross flow above the fuel assemblies have been responsible for inducing vibratory motion in
the normally fully withdrawn (“parked") control rods. When these vibrating rods are in
contact with the inner surface of the guide thimble tube wall, a fretting wear of the wall
occurs. Significant wear has been found to be confined to the relatively soft Zircaloy-4
guide thimble tubes because the control rod claddings -- stainiess steel for Westinghouse
designs -- provide a relatively hard wear surface. The extent of the observed wear is both
time and design dependent and has, in some non-Westinghouse designs, been observed to extend
completely through the guide thimble tube walls, thus resulting in the formation of holes.

Guide thimble tubes function principally as the main structural members of the fuel assembly
and as channels to guide and decelerate control rod motion. Significant loss of mechanical
integrity due to wear or hole formation could (1) result in the inability of the guide
thimble tubes to withstand their anticipated loadings for fuel handling accidents and
condition 1-4 events and (2) hinder scramability.

As a part of the staff's review of the susceptibility and impact of guide Lhimble tube wear
in Westinghouse plants, two meetings were held with Westinghouse and information was
submitted by Westinghouse (Letter from T. M. Anderson to H. R. Dentor, NRC, April 29, 1980)
and Alabama Power Company (lLetter from F. L. Clayton to H. R. Denton, May 12, 1980). This
information consisted of (a) guide thimble tube wear measurements taken on irradiated fuel
assemblies from Point Beach, Units 1 and 2 (two-loop plants using 14x14 fuel assembiies);
(b) a mechanistic wear model (developed from the Point Beach data) and the impact of the
model's wear predictions on the safety analyses of plant designs; and (c) responses to staff
questions.

westinghouse believes that their fuel designs will experience less wear than that reported

in some other N5SS designs because the Westinghouse designs use thinner, more flexible,
control rods that have relatively more lateral support in the guide tube assembly of the
upper core structure. Such construction provides the housing and guide path for the rod
cluster control assemblies above the core and thus restricts control rod vibration due to
lateral exit flow. Also, Westinghouse believes that their wear model conservatively predicts
guide thimble tube wear and that even with the worst anticipated wear conditions (both in

the degree of wear and the location of wear) their guide thimbie tubes will be able to
fulfill their design functions.



The staff concluded that the Westinghouse analysis probably accounts for all of the major
variables that control this wear process. Nevertheless, because of the complexities and
uncertainties in (a) determining contact forces, (b) surface-to-surface wear rates,

(c) forcing functions, and (d) extrapolations of these variables to the 17x17 fuel assembly
design (such as that to be used in Farley, Unit 2), the staff concluded that a surveillance
program should be performed. For acceptability, the minimum objective of such program was
to demonstrate that there is no occurrence of hole formation in rodded guide thimble tubes.

To satisfy this request for confirmation of the Westinghouse analytical predictions, a
cooperative owners group was established which is now sponsoring a program to obtain post-
irradiation examination (PIE) data from the Salem, Unit 1 facility (four-loop plant using
17x17 fuel assemblies). In the fall of 1980, this PIE program will examine all guide thimble
tubes in six-rodded fuel assemblies having either one or two cycles of burnup. On the basis
of the data and analyses mentioned above and the confirmation surveillance program that will
be performed, we conclude that the guide thimble tube walls meet the applicable requirements
of General Design Criteria 1, 2, 4 and 10, and are therefore acceptable. *

3.9.3 Components Designated ASME Code Classes 2 and 3

As a part of a program of performing an independent confirmatory piping analysis for plants
being reviewed for an operating license. We contracted with Battelle Pacific Northwest
Laboratories to perform an independent confirmatory stress analysis of the Farley-2 "A" main
steam line. The purpose of this analysis was to determine if the calculated stresses in the
as-built piping were less than the applicable American Society of Mechanical Engineers

(ASME) Code stress allowables. This analysis also served as a random check of the applicant's
ability to model its piping systems and use its computer programs.

The Farley-2 "A" main steam line is an ASME Code Class 2 line. We analyzed this line fer
the loads due to pressure, deadweight, thermal expansion, and the safe shutdown earthquake
in accordance with the rules of the 1971 Edition of the ASME Code, Paragraph NC-3652. We
found that there is reasonable agreement between our calculations and those of the applicant
and that the main steam line stresses are within Code allowable stress.

We conclude that the design of the main steam line complies with the applicable ASME Code
requirements, meets the applicable requirements of General Design Criteria 1, 2 and 4,* and

is therefore acceptable.

3.9.4 Inservice Testing of Pumps and Valves

By letter dated March 12, 1980, the applicant submitted a description of its proposed
inservice testing program for pumps and valves. The program includes both baseline pre-
service testing and periodic inservice testing. It provides for both functional testing of
components in the operating state and for visual inspection for leaks and other signs of
degradation.

*General Design Criteria as used in this supplement refer to *Sose in Appendix A to 10 CFR
Part 50: Criterion 1, "Quality Standards and Records”: Criterion 2, "Design Basis for
Protection Against Natural Fhenomena"; Criterion 4, "Environmental and Missile Design Bases";
Criterion 10, "Reactor Design."



The date of the applicant's construction permit (August 16, 1972) places this plant under
10 CFR 50.55a(g)(2), which requires compliance with the 1971 Edition through the Winter 1971
Addenda of Section XI of the American Society of Mechanical Engineers Boiler and Pressure
Vessel Code. Inservice testing requirements for pumps and valves were not included in the
Code until the Summmer 1973 addenda, well after the design of the plant was mostly complete.
Paragraph 50.55a(g)(4)(i) requires that the applicant comply with the latest edition and
addenda of the Code incorporated by reference in Paragraph 56.55a(b) on the date 12 months
prior to the date of issuance of the operating license. In accordance with this regulation,
the 1974 Edition through 1975 Addenda is required for inservice testing of pumps and valves
for Farley Unit 2. The applicant cannot in all cases meet the requirements of the 1974
Edition through the Summer 1975 Addenda of Section XI and has requested relief from certain
Code requirements as discussed below.

The applicant proposes that the pericd for which the program is applicable be the 120-month
period commmencing with the start of commercial operation.

Based on our preliminary review, we find that it is impractical within the limitations of
design, geometry, and accessibility for the applicant to meet certain of the ASME Code
requirements. Imposition of those requirements wouid, in our view, result in hardships or
unusual difficulties without a compensating increase in the level of quality or safety.
Therefore, pursuant to 10 CFR 50.55a(g)(4) and (g)(6)(i), the relief that the applicant has
requested from pump and valve testing requirements of the ASME Code is granted for that
portion of the initial 120 month period during which we complete our confirmatory review.
The granting of this relief from the Code requirements is authorized by law and will not
endanger life or property or the common defense and security and is otherwise in the public
interest. The staff's review of the inservice testing program will continue throughout the
first inservice testing period of 20 months.

Since the applicant will comply with Section XI of the ASME Boiler and Pressure Vessel Code
and the Farley Unit 2 Technical Specifications, we find the Farley Unit 2 inservice testing

program for pumps and valves to be acceptable.

3.10 Seismic Qualification of Cateogry I Mechanical and Electrical Equipment

In Section 7.7 of the Safety Evaluation Report (SER) dated May 2, 1975, we stated that the
applicant's seismic qualification of balance of plant (BOP) instrumentation and electrical
equipment complied with IEEE Standard 344-1971, "Guide for Seismic Qualification of Class 1E
Electrical Equipment for Nuclear Power Generating Stations," and was acceptable. Furthermore,
in Section 3.9.1 of the same SER we concluded that the dynamic test and analysis procedures
utilized by the applicant provide reasonable assurance that in the event of an earthquake at
the site, the seismic Category | mechanical equipment will continue to function during and
after the seismic event. In Supplement 3 to this SER we further concluded that the seismic
qualification of the nuclear steam supply system (NSSS) instrumentation and electrical
equipment was acceptable.

Since that time, our requirements with respect to seismic qualification have changed.

Standard Review Plan (SRP) Section 3.10 has been published. SRP 3.10 specifies criteria
which when conformed with satisfy the applicable portions of GDC 2 of Appendix A to 10 CFR 50.
This SRP section references Regulatory Guide 1.100, “Seismic Qualification of Electric

6



Equipment for Nuclear Power Plants," and IEEF Standard 344-1975, "1EEE Recomended Practices
for Seismic Qualification of Class 1f Equipment for Nuclear Power Generating Stations.” The
principal change in our criteria is to require consideration of equipment multi-mode response
and biaxial coupling effects. In view of these changes we considered it prudent to further
review the Farley 2 equipment qualification program against SRP Section 3.10, to determine
whether the original tests and analyses were adequate. Our previous review of wWestinghouse
equipment for the Farley Plant considered the effects of multi-mode response and biaxial
coupling, and found this equipment adequately qualified. This evaluation addresses ' e
qualification of BOP electrical and mechanical equipment.

Our Seismic Qualification Review Team (SQRT) performed a review at the plant site on

July 7-10, 1980 to determine whether the qualification of the equipment, as installed in
Farley 2, performed in accordance with the procedures of IEEE Standard 344-1971 could meet
current licensing criteria as described in SRP Section 3.10. During this review we
evaluated a representative sample of thirty-four pieces of Seismic Category I mechanical,
instrumentation, and electrical equipment. Our review uncovered relatively few pieces of
equipment for which it was not clear that the seismic qualification was acceptable in the
light of current Ticensing criteria. For example, the battery charger in the service water
building was mounted flat on the test table, while it is cantilevered off the wall in the
fieid. Also, the solenoid valve in the river water building is field mounted in such a way
that it may be susceptible to low frequency (below 20 hertz) input, yet the test was
apparently conducted only for a frequency range beyond 20 hertz. The details of these
shortcomings and others in the equipment qualification are described in the report of our
July 7-10, 1980 trip to the plant. For these few items, the applicant has committed to
submit additional information, clarification, and resolution for our review prior to approval
of full power operation. In addition, the 5QRT has requested, and the applicant has provided
pertinent documents as well as test and analysis reports for five (5) pieces of equipment in
order that we can conduct a followup in-depth confirmatory review.

Based on the results of the review of installed equipment bv the Seismic Qualification
Review Team, we conclude that there is No severe discrepancy in the equipment qualification
program with respect to SRP 3.10 criteria, and there is reasonable assurance that low power
operation of the plant can be permitted at this time without endange~ing public health and
safety. We will complete our confirmatory in-depth review and require the applicant to
clarify the seismic qualification of the equipment identified in our trip report prier to
full power operation of Farley 2.



5.0 REACTOR COOLANT SYSTEM

5.2 Integrity of the Reactor Coolant Pressure Boundary
5.2.1 Materials

General Design Criterion 31, "Fracture prevention of Reactor Coolant Pressure Boundary,"
Appendix A, 10 CFR Part 50, requires that the reactor coolant pressure boundary be designed
with sufficient margin to assure that when stressed under operating, maintenance, testing,
and postulated accident conditions the boundary behaves in a nonbrittle manner and the
probability of rapidly propagating fracture is minimized. General Design Criterion 32,
“Inspection of Reactor Coolant Pressure Boundary," Appendix A, 10 CFR Part 50, requires that
the reactor coolant pressure boundary be designed to permit an appropriate material surveil-
lance program for the reactor pressure boundary.

We have reviewed the materials selection, toughness requirements, and extent of materials
testing in accordance with the above General Design Criteria. The ferritic materials of
Farley Unit No. 2 were specified to meet the toughness requirements of the 1968 Edition of
the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
section 111, "Rules for Construction of Nuclear Power Plant Components."

Appendix G, "Fracture Toughness Requirements," and Appendix H, "Reactor Vessel Material
surveillance Requirements,” of 10 CFR Part 50, specify the fracture toughness requirements
for the ferritic materials of the reactor coolant pressure boundary. The ferritic materials
of Farley Unit No. 2 were qualified by impact testing in accordance with the 1968 ASME Code,
Section 111, and pursuant to paragraph 50.55a(g)(2) of 10 CFR Part 50, we have evaluated the
reactor vessel ferritic materials in accordance with the 1968 Edition of the ASME Code
through 1970 Summer Addenda.

Compliance with Appendix G, 10 CFR Part 50

We have evaluated the information in the applicant's FSAR to determine the degree of com-
pliance with the fracture toughness requirements of Appendix G, 10 CFR Part 50. Our
evaluation indicates that the applicant has met all requirements of Appendix G, 10 CFR

part 50, except for the following paragraphs: 1.A and IV.A.2.a, which will remain open
until the applicant supplies further data and analysis; ana 111.8.4 and IV.B, for which the
applicant has sup,lied sufficient data and analyses to justify an exemption.

1. Paragraph I.A recuires the applicant to demonstrate to the Commission on an individual
case basis the adequacy of fracture toughness in any ferritic material having a speci-
fied minimum yield strength over 50 ksi. The applicant must address both the generic
requirements of Appendix G, Section III, of the ASME Code, and also the specific
fracture toughness requirements of Appendix G, 10 CFR Part 50. According to the FSAR,
SA533 Class 2 and SA508 Class 2a steels are used in the pressurizer. The applicant has
identified the specific components in which these high strength materials are used and



has provided data to demonstrate compliance with the Charpy impact energy requirements
of Appendix G, 10 CFR Part 50. However, the applicant has not sufficiently addressed
the generic requirements for high strength materials.

According to Appendix G, Section I11 of the ASME Code, the applicant must supply

fracture mechanics data (similar to the KID data referenced in WRCB-175) from at least
three heats of the material and from a sufficient number of specimens to cover the
temperature range of interest for any ferritic steel having a specified minimum yield
strength greater than 50 ksi. A)l data must be equal to or above the KIR (reference)
curve of Figure G-2210-1 of Appendix G, Section I11, ASME Code. The applicant also

must demonstrate that the calculated stress intensity factors are lower than the
reference stress intensity factors (KIR) by the margins specified by Appendix G of the
ASME Code and as required by Paragraph IV.A.2.a, Appendix G, 10 CFR Part 50, to provide
adequate safety for normal operation of the ferritic pressure boundary of the pressurizer.

We conclude that the applicant has not provided necessary and sufficient information %o
demonstrate full cowpliance with Paragraphs 1.A and IV.A.2.a. The applicant has stated
that the information nzcessary to fully satisf, this requirement will be provided to us
by September 30, 1980 and the staff will condition the license accordingly. The appli-
cant has provided sufficient information to allow us to determine that prior to normal
full power operation, the safety margins required for low power operation will be
achieved and maintained. On this basis, we conclude that low jower operation is
acceptable. We will complete our review prior to full power operation to confirm that
adequate safety margins will also be maintained during normal operation, including
operational transients, in compliance with Paragraphs 1.A and IV.A.2.a of Appendix G ‘o
10 CFR Part 50.

Paragraph 111.B.4 requires that the testing personnel shall be qualified by training
and experience and should be competent to perform the tests in accordance with written
procedures. For Farley Unit No. 2 component testing, no written procedures were in
existence as required by the later regulation; however, the applicant has supplied
sufficient information to dem.nstrate that the intent of Paragraph I11.B.4 has been
met. The applicant has stated that individuals who conducted the testing were quali-
fied by schooling, training, and years of experience and were certified by qualified
supervisory personnel. Because these tests are relatively routine in nature and are
continually being performed in the laboratory, we conclude that it is unlikely that the
tests were conducted improperly. Consequently, we conclude that an exemption for not
performing the tests in accordance with written procedures is justified.

Paragraph IV.B requires that the reactor vessel beltline materials have a minimum
unirradiated upper shaif energy of 75 ft-1bs in order to provide adequate margin for
deterioration from irradiation. In weld seam 10-923, two of nine specimens tested had
impact energies below 75 ft-1bs at a test terperature of 10 degrees Fahrenheit; no
additional testing was conducted at higher tmperatures to define upper shelf energy.
The applicant has proposed a correlation be.ween Charpy irmact energy and temperature
“ ..7 fabricated with the same type of wire and lot «* flux as used in weld seam
10-923 of Farley Unit No. 2. We have evaluated the applicant's additional data, which
includes a broad temperature range over the lower shelf, transition and upper shelf
temperature regions and have found that:



(a) weld seam 10-923 is represented by the additional data;

(b) the additional data can be used to extrapolate to the upper shelf for weld seam
10-923, and

(¢) the minimum upper shelf energy is at least 100 ft-1bs.

Based on this additional information and our evaluation, we conclude that an exemption
to Paragraph 1V.B, Appendix G, 10 CFR Part 50, is justified.

Compliance with Appendix H, 10 CFR Part 50

The toughness properties of the reactor vessel beltline materials wili be monitored through-
out the service life of Farley Unit No. 2 by a materials surveillance program that must meet
the requirements of ASTM Standard E-i85-73, “Standard Recommended Practice for Surveillance
Tests for Nuclear Reactor Vessels," and Appendix H, 10 CFR Part 50. We have evaluated the
applicant's information for degree of compliance to these requirements and have concluded
that the applicant has met all requirements of Appendix H, 10 CFR Part 50, exc ot ‘or
Paragraph 11.B, for which sufficient information has been supplied to justify an ¢ cemption.

baragraph 11.8 requires the beltiine regivn of the reactor vessel to be monitored by a
surveillance program complying with ASTM Standard E-185-73. According to this standard the
base metal and weld metal to be included in the program should represent the material that
may limit the operations of the reactor during its lifetime. This selection is based on
initial transition temperature, upper shelf energy level, and estimated increase in tran-
sition temperature considering chemical composition (copper and phosphorus) and neutron
fluence.

According to our evaluation, plate B7212-1 and weld seam 11-923 are the most Tin iting base
and weld materials, respectively; the base plate B7212-1 is predicted to be the more 1'miting
of the two. The Farley Unit No. 2 surveillance program contains material from base i (ate
87212-1 and weld seam 19-9238. Because weld seam 19-923B is not the most limiting weld in
the reactor vessel beltline region, the applicant's material surveillance program is not in
full compliance with Appendix H, 10 CFR Part 50. To have an acceptable s ‘'rveillance program
for Farley Unit No. 2, the applicant must use the following analysis for every capsule
removed and tested.

During the plant's life the applicant must recalculate the pressure-temperature operating
limits based on the greater of the following: (a) the actual shift in reference temperature
for plate B7212-1 as determined by impact testing, or (b) the predicted shift in reference
temperature for weld seam 11-923 as determined by Regulatory Guide 1.99, "Effects of Residual
flements on Predicted Radiation Damage to Reactor Vessel Materiz <."

Although material from the most limiting weld seam, 11-923, is not contained in the Farley
Unit No. 2 materials surveillauce program, we have found that an exemption to Paragraph 11.B
of Appendix H, 10 CFR Part 50, is justified for the following reasons: (1) the applicant
has included in the surveillance program the be!tline material predicted to be most limiting;
and (2) we have conservative methods of analysis, contained in Regulatory Guide 1.99, to
determine the radiation caracteristics of the limiting beitline weld. For these reasons,
we conclude that the integrity of the reactor coolant pressure boundary will be ensured
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during al) normal plant operations and anticipated operational occurrences, and thus, the
exemption to Paragraph 11.B, Appendix H, 10 CFR Part 50, is justified.

Conclusion

Based on our review, we conclude that it is impractical for the applicant to meet
Paragraphs I111.B.4 and IV.B of Appendix u and Paragraph 11.B of Appendix H. Imposition of
requirements in these paragraphs would resuit in hardships or unusual difficu.ties without a
compensating increase in the level of quality or safety. The granting of exemption from
these paragraphs is authorized by law and will not endanger life or property or the common
defense or security and is otherwise in the public interest. Therefore, pursuant to

10 CFR 50.12(a), exemptions from the requirements of these paragraphs are granted.
Appendix G, "Protection Against Non-Ductile Failure," Section III of the ASME Boiler and
Pressure Vessel Code, will be used with fracture toughness test results required by
Appendices G and H, 10 CFR Part 50, to calculate the reactor ccolant pressure boundary
pressuce-temperature limits for Farley Unit No. 2.

The fracture loughness tests required by the ASME Code and Appendix G, 10 CFR Part 50, will
provide reasonable assurance that adequate safety mairgins against the possibility of non-
ductile behavior or rapidly propagating fracture can be established for all pressure
retaining components of the reactor coolant pressure boundary. The use of Appendix G,
Section II1 of the ASME Code, as a guide in establishing safe operating procedures, and use
of the results of the fracture toughness tests performed in accordance with the ASME Code
and NRC regulations, will provide adequate safety margins during operating, testing, main-
tenance, an¢ anticipated trarsient conditions Compliance with these Code provisions and
NRC regulations constitutes an acceptable basis for satisfying the requirements of General
Design Criterion 31, "Fracture Prevention of Reactor Coolant Pressure Boundary."

The material surveillanc. program, required by Appendix H, 10 CFR Part 50, will provide
information on material properties and the effects of irradiation on the material properties
so that changes in the fracture toughness of material in Farley Unit No. 2's reactor vesse!
beltline region caused by neutron radiation can be properly assessed, and adequate safety
margins against the possibility of vessel failure can be provided. Compliance with ASTM
E-185-73 and Appendix H, 10 CFR Part 50, satisfies the requirements of General Design
Criterion 31 and General Design Criterion 32, “Inspection of Reactor Coolant Pressure
Boundary . "

5.2.2 Pressure-lemperature Limits

Appendix G, "Fracture Toughness Requi ements," and Appendix H, "Reactor Vessel Material
Surveillance Program Requirements. " 10 CFR Part 50, describe the conditions that require
pressure-temperature limits for the reactor coolant pressure boundary and provide the
general bases for these limits. These appendices specifically require that pressure-
temperature limits must provide safety margins for the reactor roclail pressure boundary at-
least as great as the safety margins recommended in the ASME Boiler and Pressure Vessel
Code, Section III, Appendix G, "Protection Against Non-Ductile Failure." Appendix G, 10 CFR
Part 50, requires additional safety margins whenever the reactor core is critical, except
for low-level physics tests.
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The following pressure-temperature limits imposed on the reactor coolant pressure boundary
during operation and tests are reviewed to ensure that they provide adequate safety margins
against non-ductile behavior or rapidly propagating failure of ferritic components as
required by General Design Criterion 31:

Preservice hydrostatic tests,
Inservice leak and Hydrostatic Tests,
Heatup and cooldown operations, and
Core operation.

Appendices G and H, 10 CFR Part 50, require the applicant to predict the shift in reference
temperature due to neutron irradiation. This shift must be based on neutron radiation
damage predictions at least as conservative as those of Regulatory Guide 1.99, "Effects of
Residual Elements on Predicted Radiation Damage to Reactor Vessel Materials." The initial
set of pressure-temperature limits is based on this predicted shift; however, once in
service, the pressure-temperature limits must be revised to reflect the actual neutron
radiation damage as determined from the results of the reactor vessel materials surveillance

program.

The information submitted by the applicant is based on radiation damage prediction curves
supplied by Westinghouse “lectric Corporation. At high neutron fluences, these curves are
not as conservative as those of Regulatory Guide 1.99 and, therefore, are not acceptable.
As a consequence, we do not find the proposed pressure-temperature limit curves (Technical
Specifications Figures 3.4-2 and 3.4-3) acceptable for use prior to operation and the
acquisition of data from irradiated samples from Farley beltline materials.

The proposed heatup and cooldown pressure-temperature limits apply to the first 12 effective
full power years. According to data from Farley Unit No. 2's FSAR, we find the proposed
temperatures to be approximately ‘7 “agrees Fahrenheit too Tow.

Fither of the following steps may be taken to correct this deficiency: (1) recalculate the
pressure-temperature limits for 12 effective full power years, using radiation damage
predictions at least as conservative as those of Regulatory Guide 1.99; or (2) change the
applicable period for the limits presented in the Technical Specifications from 12 to 5
effective full power years. The latter course of action is based on the following
assumptions: (a) the reactor vessel intermediate shell material contains 0.20 percent by
weight of copper and 0.018 percent by weight of phosphorus; (b) the initial RYNOT is (-10)
degrees Fahrenheit; (c) n margin for instrument error is included in the limits; and

(d) the radiation damage prediction of Regulatory Guide 1.99 is used.

Since the proposed pressure-t.mperature limits are acceptable for five effective full power
years, we will limit their use to that interval in the Farley 2 Technical Specifications.

We will also delete Figure B3/4.4-2 of the Technical Specification Bases Section 3/4.4-9.
This figure contains the Westinghouse radiation prediction curves. For operation after five
effective full power years, the pressure-temperature limits must be recalculated based on
data from irradiated samples of Farley reactor vessel material or other methods approved by
the staff.



The pressure-temperature iimits to be imposed on the reactor coolant system for all operating
and tecting conditions to ensure adequate safety margins against nonductile or rapidly
propagating failure must be in conformance with established criteria, codes, and standards
acceptable to the staff. The use of operating limits based on these criteria, as defined by
applicable regulations, codes, and standards, provides reasonable assurance that nonductile
or rapidly propagating failure will not occur, and constitutes an acceptable basis for
satisfying the applicable requirements of General Design Criterion 31.

5.3 Integrity of the Reactor Vessel

We have reviewed the FSAR sections related to the reactor vessel integrity of Farley Unit
No. 2. Although most areas are reviewed separately in accordance with other review plans,
reactor vessel integrity is of such importance that a special summary review of all factors
relating to reactor vessel integrity is warranted.

We have reviewed the information in each area to ensure that it is complele and that no
inconsistencies exist that would reduce the certainty of vessel integrity. The areas
reviewed are:

Design {secticn 5.2.1 of this Supplement)

Materials of construction (Section 5.2.1 of this Supplement )
Fabrication methods (Section 5.2.1 of this Supplement)
Operating conditions (Section 5.2.2 of this Supplement)

SwW N e

We have reviewed the above factors contributing to the structural integrity of the reactor
vessel and conclude that the applicant has complied with Appendices G and H, 10 CFR Part 50,
except for Paragraphs [11.8.4 and IV.B of Appendix G, and Paragraph 11.B of Appendix H.
However, the applicant has supplied sufficient information to justify exemptions to these
paragraphs, as summarized below.

1. Paragraph 111.B.4, Appendix G, requires the applicant to conduct impact testing
according to specific written procedures., Although this was not done for Farley Unit
No. 2 impact tests, the applicant has supplied sufficient iniormation to demonstrate
that the tests were conducted correctly, and therefore, we have concluded that an
exemption to Paragraph I11.B.4, Appendix G, is justified,

2 The applicant has supplied data and anaiyses for welds having the same weld wire and
flux combination as weld seam 10-923 to demonstrate that weld seam 10-923 has a minimum
upper shelf energy of at least 75 ft-lbs, and therefore, we conclude that an exemption
to the Charpy impact test requirement of Paragraph IV.B, Appendix G, is justified.

3. Paragraph I1.B, Appendix H, details the requirements for selecting test specimens for
the materials surveillance program. The materials in Farley Unit No. 2's surveillance
program together with methods for predicting radiation damage provide sufficient infor-
mation for us to conclude that an exemption to Paragraph 11.B, Appendix H, is justified.

Based on our review, we conclude that it is impractical for the applicant to meet
Paragraphs 111.B.4 and IV.B of Appendix G and Paragraph 11.B of Appendix H. imposition of
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requirements in these paragraphs would result in hardships or unusual difficulties without a
compensating increase in the level of quality or safety. The granting of exemption from
these paragraphs is authorized by law and will not endanger life or property or the common
defense or security and is otherwise in the public interest. Therefore, pursuant to

10 CFR 50.12(a), exemptions from the requirements of these paragraphs are granted.

We have reviewed all factors contributing to the structural integrity of the reactor vessel
and conclude there are no special considerations that make it necessary to consider
potential reactor vessel failure for Farley Unit No. - R

5.4 Reactor Coolant System Overpressure Protection
5.4.1 Anticipated Transients Without Scram

In a pressurized water reactor, the anticipated transients which require prompt action to

shut down the reactor in order to avoid plant damage and possible offsite effects can be
classified in two groups: those that isolate the reactor from the heat sink, and those that
do not. (A list of these transients is included in Appendix IV of Volume I1 of NUR:G-0460,
April 1978.) In general, the consequences of both of these types of events are an increase

in reactor power or system pressure, or both. In Section 6.3 of NUREG-0460, Volume I,
potentially unacceptable consequences of anticipated transients without scram events for
pressurized water reactors of designs like Farley Unit 2 are indicated to include (1) pressure
rises that could threaten the integrity of the reactor coolant pressure boundary, (2) loss

of core cooling, and (3) leakage of radioactive material from the facility.

In NUREG-0460, we concluded that for plants which fall within the envelope of the
Westinghouse generic anticipated transient without scram analyses, the anticipated transient
without scram acceptance criteria will not be violated if the actuation circuitry of turbine
trip and auxiliary feedwater systems which are relied upon to mitigate anticipated transient
without scram consequences are sufficiently reliable and are separate and diverse from the
reactor protection system. Additionally, the functionability of valves required for long-
term cooling following the postulated anticipated transient without scram events has to be
demonstrated

The NRC's Regulatory Requirements Review Committee has completed its review and concurred
with our approach described in Volume 3 of NUREG-0460 insofar as it applies to Farley Unit 2.
we issued requests for ihe industry to supply generic analyses to confirm the anticipated
transient without scram mitigation capability described in Volume 3 of NUREG-0460. The
staff evaluation of these reports was published as NUREG-0460, Volume 4, in March 1980.

we plan to present our recommendations on anticipated transients without scram to the
Commission, including the recommendations for modifications contained in Volume 4 of
NUREG-0460. The Commission would determine required modifications to resolve antic’pated
transient without scram concerns as well as the required schedule for implementation of such
modifications. Farley Unit 2 would, of course, be subject to the Commission decision in
this matter. The fo)lowing discusses the bases for operation of Farley Unit 2 until final
resolution of anticipated transients without scram is acrieved.
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in NUREG-0460, Volume 3, we state: "The staff has maintained since 1973 (for example, see
pages 69 and /0 of WASH-1270) and reaffirms today that the present likelihood of severe
consequences arising from an ATWS event is acceptably small and presently there is no undue.
risk to the public rrom ATWS. This conclusion is based on engineering  1igment in view of:
(a) the estimated arrival rate of anticipated transients with potentially severe conse-
querces in the event of scram failure; (b) the favorable operating experience with current
scrim systems; and (c) the limited number of operating reactors."”

In view of these considerat’ ns and our expectation that the necessary plant modifications
will be implemented in one to four years following Commission decision on anticipated
transient; without scram, we have generally concluded that pressurized water plants can
continue to operate because the risk from anticipated transient without scram events in this
time period is acceptably small. As a prudent course, in order to further reduce the risk
from anticipated transient without scram events during the interim period before completing
the plant modifications determined by the Commission to be necessary, we have required that:

(1) An emergency operating procedure be developed for an anticipated transient without
scram event, including consideration of scram indicators, rod position indicators, flux
monitors, pressurizer level and pressure indicators, pressurizer relief valve and
safety valve indicators, and any other alarms annunciated in the control rool with
emphasis on alarms not processed through the electrical portion of the reactor scram
system.

(2) The emergency operating procedures describe actions to be taken in the event of an
anticipated transient without scram, including consideration of manually scramming the
reactor by using the manual scram button, prompt actuation of the auxiliary feedwater
system to assure delivery of the full capacity of this system, and initiation of turbine
trip. These actions should also include prompt initiation of boration by actuation of

the high pressure safety injection system to bring the plant to a safe shutdown
condition.

We consider these procedural requirements an acceptable basis for interim operation of the
Farley Unit 2 plant based on our understanding of the plant response to postulated
anticipated transient without s.ram events.

In response to our letter dated June 13, 1980, the appiicant has provided emergency operating
procedure FNP-2-EOP-15.0, "Anticipated Transients Without Trip" by its letter dated June 30,
1980. We are currently reviewing this procedure and will obtain any revisions needed to
make it acceptable prior to full power operation. We have concluded that the plant can be
safely operated for low power testing because of the expected slow plant response to relevant
anticipated transient without scram events at power levels not exceeding five percent.

5.4.2 Low Temperature Overpressure Mitigation System

By letter dated December 29, 1976 the Commission requested an evaluation of the Farley
Nuclear Plant to determine susceptibility to overpressurization events at relatively low
reactor coolant temperatures (less than 310°F). An overpressurization event is a transient
that results in a pressure greater than the limiting pressure in technical specifications
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which are based on requiremests of Appendix G to 10 CFR 50. We also requested an analysis
of possible events and a description of systems and procedures that would reduce the likeli-
hood and consequences of such events. 9y letter dated September 6, 1978 and subsequent
letters, dated November 3, 9 and 17, 1978 and January 4, March 21, and April 17, 1979,
applicant provided a description of an overpressure mitigation system and its expected per-
formance and technical specifications for operability and surveillance. The evaluation is
applicable to both Units 1 and 2.

The overpressure mitigation system uses the residual heat removal system reiief valves.
Technical specifications require that the residual heat removal system isolation valves mus!
be open and the relief valves operable (or a reactor coolant system vent must be open) when
reactor coolant temperature is less than 310°F. Tecunical specifications also specify
conditions for which a reactor coolant pump can be started to minimize the occurrence of
overpressurization events. Alarms are included in the design to alert the operator if the
residual heat removal system isolation valves are not fully open and if an overpressuriza-
tion event occurs.

We reviewed the system and associated technical specifications and transmitted our evalua-
tion by a letter to the applicant dated July 31, 1979. We concluded that the overpressure
mitigation system meets the applicable requirements of Apperdix G to 10 CFR Part 50 and is
therefore acceptable. Acceptable technical specifications for Unit 1 were also transmitted
by our July 31, 1979 letter. The system and associated technical specifications will be
completed for Unit 2 prior to fuel loading.

5.5 Pump Flywheel Integrity

General Design Criterion 4, "Environmental and Missile Design Bases,” ot Appendix A, 10 CFR
Part 50, requires that nuclear power plant structures, systems, and components imporiant to
safety be protected against the effects of missiles that might result from equipment failures.
Because flywheels have large masses and rotate at speeds of approximately 1200 revolutions
per minute during normal operation, a loss of flywheel integrity could result in high energy
missiles and excessive vibration of the reactor coolant pump assembly. The safety conse-
quences could be significant because of possible damage to the reactor coolant system, the
containment, or the engineered safety features. Adequate margins of safety and protection
against the potential for damage from flywheel missiles can be achieved by the use of
suitable material, adequate design, and inspection.

The reactor cooiant pumps have been designed for a speed 125% that of the normal synchronous
speed of the motor (approximately 1500 rpm). The minimum speed for ductile failure is
estimated to be much higher than 125% of operating speed for flywheels cf the design used at
Farley Unit No. 2. According toc Section 5.2.6.1 of the FSAR, the mat-.rial used to manu-
facture the pump flywheels is SA-533 Grade B Class 1 steel plate. The applicant has supplied
data and analysis to demonstrate that the Charpy upper shelf energy level in the "weak"
direction is no less than 50 ft-1bs and also that the NDTT of the flywheel material is no
higher than +10 degrees Fahrenheit. Thus, with the lowest design operating temperature
being 110 degrees Fahrenheit, the normal operating temperature of the pump flywheel will be
at least 100 degrees Fahrenheit above the RTNO' which satisfies the acceptance criteria for
fracture toughness of Regulatory Guide 1.14, "Reactor Coolant Pump Flywheel Integrivy. '
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The inservice inspection program will be evaluated after the applicable ASME Code Edition
and Addenda have been determined and before the initial inservice inspections are performed.

The conduct of periodic inspections and hydrostatic testing of pressure retaining components
of the reactor coolant pressure boundary, in accordance with the requirements of Section XI
of the ASME Boiler and Pressure Vessel Code and 10 CFR Part 50, will provide reasonable
assurance that evidence of structural degradation or loss of leaktight integrity occurring
guring service will be detected in time to permit corrective action before ihe safety func-
tions of a component are compromised. Compliance with the inservice inspections required by
this Code and 10 CFR Part 50 constitutes an acceptable basis for satisfying the inspection
requirements of General Design Criterion 32.

5.7.2 Inservice Inspection of Class 2 and 3 Components

General Design Criterion 36, "Inspection of Emergency Core Cooling System,” Criterion 39,
“Inspection of Containment Heat Removal System," Criterion 42, "Inspection of Containment
Atmosphere Cleanup Systems," and Criterion 45, “Inspection of Cooling Water System,"
Appendix A of 10 CFR Part 50, requires, in part, that the subject systems be designed to
permit appropriate periodic inspection of important component parts to assure system

in egrity and capability.

Sec' ion 50.55a(g) of 10 CFR Part 50 defines the de.ailed requirements for the preservice and
inservice inspection programs for light water cooled nuclear power facility components.

Based upon a construction permit date of August 16, 1972, this section of the Code of federal
Regulations requires that a preservice inspection program be developed for Class 2 corponents
and be implemented using at least the Edition and Addenda of Section XI ¢ the ASMt Code in
effect 6 months prior to the date of issuance of the construction permit. Also, the ‘nitial
inservice inspection program must comply with the requirements of the latest Edition and
Addenda of Section XI of the ASME Code in effect 12 months prior to the date of issuance of
the operating license, subject to the limitations and modifications listed in Section 50.55a(b)
of 10 CFR Part 50.

Our evaluation of the applicant's preservice inspecti~n program indicates that tha program
meets the requirements of 10 CFR Part 50, paragraph 50.5 a(g) provided relief as requested
by the applicant is granted to use alternative examination requirements. We have cimnleted
our review of applicant's relief requests (Appendix B of this supplement). Based on ur
review of the preservice inspection program for Joseph M. Farley, Unit No. 2, we hare \leter-
mined that certain preservice examination requirements are impractical and performing trese
examinations would result in hardships or unusual difficulties without a compensating
increase in quality and safety giving due consideration to the burden that would be placed
on the applicant if the requirements were imposed. Pursuant to 10 CFR 50.55a(g)(2)

and (g)(6)(i), the relief requested by the applicant from preservice inspection is granted.

The granting of this relief from the Code requirements is authorized by law and will not

endanger life or property or the common defense or security and is otherwise in the public
interest.
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The inservice inspection program will be evaluated after the applicable Code Edition and
Addenda have been determined and before the initial inservice inspections are performed.
Compliance with the inservice inspections required by the ASME Code and 10 CFR Part 50
constitutes an acceptable basis for satisfying applicable requirements of General Design
Criteria 36, 39, 42, and 45.

5.9 Integrity of the Steam Generator
5.9.1 Steam Generator Materials

The materialc used in Class 1 and Class 2 components of the steam generator: were selected
and fabricated according to codes, standards, and specifications acceptable to the staff.
The steam generator pressure retaining parts are designed and manufactured to meet the ASME
Code Section 1'1.

The primary side of the steam generator is designed as ASME Code Class 1, as required by the
staff. The seccndary side pressure boundary parts of the steam generator are also designed,
manufactured, an' tested in accordance with the requirements of the ASME Code. The onsite
cleaning and clean'iness controls during fabrication conform to the recommendations of
Regulatory Guide 1.37, "Quality Assurance Requirements for Cleaning of Fluid Systems and
Associated Componen's o* Water-Cooled Nuclear Power Plants." Conformance with applicable
codes, standards ana regulatory guides constitutes an acceptable basis for meeting, in
part, the requirements of General Design Criteria 14, 15, and 31.

5.9.2 Steam Generator Inservice Inspection

General Design Criterion 32, “Inspection of Reactor Coolant Pressure Boundary," Appendix A
of 10 CFR Part 50, requires, in part, that components which are part of the reactor coolant
pressure boundary or other components important to safety be designed to permit periodic
inspection and testing of critical areas for structural and leaktight integrity.

The components in the steam generator are classified as ASME Boiler and Pressure Vessel Code
Class 1 or 2, depending on their location in either the primary or secondary coolant systems,
respectively. The Joseph M. Farley Unit No. 2 steam generators are designed to permit
inservice inspection of the Class 1 and 2 components, including individual tubes.

The design aspects that provide access for inspection and the proposed inspection program
for tubing should follow the recommendations of Regulatory Guide 1.83, "Inservice Inspection
of Pressurized Water Reactor Steam Generator Tubes," Revision 1, NUREG-0452, "Standard
Technical Specifications for Westinghouse Pressurized Water Reactors," Revision 2, and
comply with the requirements of Section XI of the ASME Code with respect to the inspection
methods to be used, provisions for a baseline inspection, selection and sampling of tubes,
inspection intervals, and actions to be taken in the event defects are identified. In
Amendment 73 to the Final Safety Analysis Report, the applicant has stated its intent to
conform to Regulatory Guide 1.83, Revision 1, NUREG-0452 Revision 2, and Section XI of the
ASME Code. The proposed Farley Unit 2 Technical Specification for inservice inspection of
steam generator tubes is based on these documents and, therefore, is an acceptable program.
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Conduction of an acceptable inservice inspection program for steam generator tubes con-
stitutes an acceptable basis for meeting the applicable requirements of General Design
Criterion 32, "Inspection of Reactor Coolant Pressure Boundary."

5.9.3 Secondary Water Chemistry

In late 1975, we incorporated provisions into the Standard Technical Specifications (STS)
that required limiting conditions for operation and surveillance requirements for secondary
water chemistry parameters. The technical specifications for all pressurized water reactor
plants that have been issued an operating license since 1974, contain either these pro-
visions, or a requirement to establish these provisions after baseline chemistry conditions
have been determined. The inte.. of the provisions was to provide added assurance that the
operators of newly licensed plants would properly monitor and control secondary water
chemistry ta limit corrosion of steam generator tubes and the tube support plates.

In some plants, technical specifications on secondary water chemistry have significantly
restricted operational flexibility with littie or ne benefit with regard to limiting
degradation of steam generator tubes. Based on this experience and the knowledge gained in
recent years, we have concluded that technical specification limits are not the most
effective way of assuring that steam generator tube degradation will be minimized.

Due to the complexity of the corrosion phenomena involved and the state-of-the-art as it

exists today, we believe that, in lieu of specifying 1imiting conditions in the technical
specifications. » wore effective approach would be to institute a license condition that

required the implementation of a secondary water chemistry monitoring and control program
containing appropriate procedures and administrative controls.

The required program and procedures are to be developed by the applicant with input from
their reactor vendor or other consultants, to more readily account for site and plant
features that affect chemistry conditions in the steam generators. In our view, plant
operation foliowing such procedures would provide assurance that licensees would devote
proper attention to controlling secondary water chemistry, while also providing the needed
flexibility to ailow them ‘o deal more effectively with any off-normal conditions that might

arise.

Consequently, we requested, in a letter dated August 2, 1979, that the applicant propose a
secondary water chemistry program which will be referenced in a condition to the license.
In the letter we concluded that such a license condition, in conjunction wi.n existing
Technical Specifications on steam generator tube leakage and inservice inspection, would
provide the most practical and comprehensive means of assuring that steam generator tube
integrity would be maintained.

In a letter dated September 17, 1979, the applicant provided a water chemistry monitoring
and control program fo, the Farley Unit 2 Nuclear Plant which included the following:

Identi,ication of a s’mpling schedule for the critical parameters and of control points
for these parameters;
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2. ldentification of the procedures used to measure the value of the critical parameters;
3. Identification of process sampling points;

4. Procedure for the recording and management of data;

5. Procedures defining corrective actions for off-control point chemistry conditions; and

6.  Procedures identifying (a) the authority responsible for the interpretation of the data
and (b) the sequence and timing of administrative events required to initiate corrective
action.

In our evaluation of the Farlay Unit 2 secondary water chemistry mpnitoring and control
program, we stated the position that we would require the applicant to repair or plug a
condenser leak within 96 hours of confirming the existence of a condenser leak in accordance
with Branch Technical Position MTEB 5-3 appended to Standard Review Plan 5.4.2.1

In a letter dated June 27, 1980, the applicant stated that the opinion that a requirement to
find and repair condenser leaks which do not result in contaminant levels in the steam
generators in excess of secondary system chemistry specifications within 96 hours is
unrealistic. The basis for the applicant's opinion was that their secondary water chemistry
control program incorporated steam generator blowdown cation conductivity operational limits
with corrective action requirements in addition to an abnormal operating procedure which
provided corrective action in the event of a condenser leak.

We discussed this issue with the applicant and stated the following remaining concerns:

1. The abnormal procedure should identify a specific continuously monitored condensate
sample point for confirming a condenser leak and

2. The water chemistry program should be expanded to include operational limits based on
the analysis of a feedwater sample rather than Just the steam generator blowdown sample.
This will provide earlier indication of impurities entering the steam generator before
the entire steam generator secondary side reaches or exceeds the impurity operational
limits.

Accordingly, the applicant has agreed to modify its water chemistry program as follows:

1. The cendensate pump discharge sample point along with the existing continuous cation
conductivity monitoring capability will be used as the contro) point for confirming a
condenser leak and to implement the abnormal operating procedure.

2. Feedwater impurity-time operating limits will be added. The limits will utilize feed-
water pH and cation conductivity impurity-time limit values the same as used for steam

generator blowdown limits.

The applicant submitted contirmation of these changes by letters dated July 29, 1980 and
raqust 5, 1980. We find this alternate approach to MTEB BTP 5-3 for condenser leak
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corrective action acceptable since it provides an ef integrated impurity-time limit
to the gquantity of impurities entering the steam genera.

We have reviewed the applicant's secondary water chemistry monitoring and control program
and, based on the above evaluation, we have determined that it meets (1) the NRC staff
requirement. delineated in the August 24, 1979 letter; (2) Positions 2, 3, and 4 in BTP MTEB
5-3; (3) the acceptance criteria of standard Review Plan, Section 5.4.2.1 for secondary
coolant purity; and (4) the requirements of General Design Criterion 14, “"Rea~-tor Coolant
Pressure Boundary," as it relates to secondary water chemistry control and monitoring.
Accordingly, we conclude that the applicant's secondary water chemistry monitoring and
control program is acceptable. This program will be a condition of the license.

It should be noted that the steam generators of Farley Nuclear Plant Unit 2 are of the
Westinghouse “51" series design having carbon steel supporting plates with drilled tube
support holes. Steam generators of this design in operating plants have experienced denting
and cracking. Although an effective secondary water chemistry control program can reduce
the rate of tube degradation, there is no assurance that a 40-year steam generator lifetime
can be obtained.

In spite of the possibility of tube cracking, we have concluded that operation of the steam
generators will not constitute an undue risk to the health and safety of the public for the
following reasons:

1. Primary to secondary leakage rate limit: and associated surveillance requirements have
been established to provide assurance that the occurrence of tube cracking during
operation will be detected and appropriate corrective action, such as tube plugging,
will be taken such that any individual crack present will not become unstable under
normal operating, transient, or accident conditions.

2. Inservice inspection requirements and preventative tube plugging criteria have been
established to provide assurance that the great majority of degraded tubes will be

identified and removed from service before leakage develops.

5.9.4 Steam Generator Inspection Ports

for some forms of steam generator degradation which have occurred in units similar to the
J. M. Farley design, eddy current testing and tube gauging alone are not sufficient to
assess and monitor tube and support plate conditions. In order to perform adequale assess-
ment and monitoring of these areas, we require that inspection ports be installed in each
steam generator. These ports should be installed just above the upper support plate and in
line with the tube lane. At the upper support plate level, at least one inspection port is
required which shall be large enough for visual observation of the tube lane.

Under the as low as reasonably achievable (ALARA) concept, NRC has been requesting that all
possible steam generator modifications be made before the start of operations in order to

"Friteria 1n Appendix A to 10 CFR Part 50: Criterion 14, "Reactor Coolant Pressure
Boundary”; Criterion 15, "Reactor Coolant System Design”; Criterion 31, “Fracture
Prevention of Reactor Coolant Pressure Boundary."
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minimize personnel exposure. Although installation prior to initial operation is preferable,
we have determinea that the potential installation exposure following the first cycle of
operation is not significant enough to justify the delay of the initial startup of the plant
to permit the installation of irspection ports. However, since secondary side contamination.
will increase as the operating time increases, we require that these ports be installed
prior to startup after the first refueling.

Uy letter dated June 27, 1980, applicant has agreed to install an inspection port above the
upper tube support plate in each steam generator. Installation of the ports has been
started aind will be completed prior to initial cperation. The Office of Inspection and
and Enforcement will verify completion prior to fuel landing.

5.9.5 Row One Steam Generator Tubes

Operating experience has shown that the Row 1 tubes in the steam generators of Westinghouse
design are varticularly susceptible to an early onset of cracking because of their small
bend radius. We do not Currently require licensees to plug Row 1 tubes prior to startup or
issuance of ful! power license Westinghouse has committed (letter from R. M. Anderson to
R. H. Volimer, May 12, 1980) to a program to determine the particular susceptibility of Row
1 tubes to cracking. The program involves removing numerous tubes from the Trojan plant and
subjecting them to nondestructive and destructive testing to identify the cause of cracking
and to develop a field inspection method capable of detecting potential leaking tubes. The
results of this evaluation are expected to be available in October 1980. We shall review
the program results and decide at that time on the necessity to plug the Row 1 tubes.

Although the possibility of tube and tube support plate degradation exists, we have concluded
that, with the additional measures mentioned above and discussed further below, operation of

the steam generators will not constitute an undue risk to the health and safety of the
public for the following reasons:

1 Primary to secsndary leakage rate limits and associated surveillance requirements will
be established to provide assurance that the occurrence of tube cracking during
operation will be detected and appropriate corrective action, such as tube plugging,
will be taken such that any individual crack present will not become unstable under
normal operating, transient or accident conditions.

2. Augmented inservice inspection requirements and preventative tube plugging criteria
will be established to provide assurance that the great majority of degraded tubes will
be identified and removed from service before leakage develops.
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6.0 ENGINEERED SAFETY FEATURES

6.2 Containment Systems
6.2.2 Containment Heat Removal

One of the recommendations of the Three Mile Island, Unit 2 (TMI-2) Lessons Learned Task
Force was to automate initiation of the auxiliary fecdwater system (see Requirement 13.E.1.2
of Section 22.2 of this supplement). Automating the auxiliary feedwater system could cause
an increase in energy released to containment after a main steam iine break, thereby
increasing the calculated peak containment pressure for this accident, compared to the
calculated peak containment pressure assuming auxiliary feedwater is stopped.

By letter dated October 13, 1979, the staff requested the applicant to assess the potential
for containment overpressurization due to the continucus addition of auxiliary feedwater to
the affected steam generator at pump run-out flow following a postulated main steam line
break accident. By letter dated April 1, 1980, the applicant responded to the staff's
letter. In the original accident analysis, consideration was given to auxiliary feedwater
pump run-out. The applicant performed the analysis using a run-out flow condition of

800 gpm.

The staff concurs with the applicant's finding that for a main steam line break inside
containment, the peak containment pressure will remain below the containment design press.ire
even with the addition of auxiliary feedwater at the pump run-out flow rate. We conclude
that the centainment meets the applicable requirements of General Design Criterion 50,
"Containment Design Basis," and is therefore acceptable.

6.2.3 Containment Isolation System

Our review of the containment isolation system includes review of the containment purge
system. This system will be used to reduce airborne radioactivity in the containment to
permit personnel entry. Our requirements for the purge system are contained in Branch
Technical Position CSB 6-4, “"Containment Purging During Normal Operation" attached to
standard Review Plan Section 6.2.4, "Containment Isolation System."

The Farley containment purge system consists of two paths as described in the FSAR

Section 6.2.3; a large flow path through 48-inch butterfly valves, and a small flowpath
ihrough 18-inch butterfly valves. Applicant is conducting an operability program for the
48-inch valves. We will require the applicant to keep these 48-inch valves in the closed
position during plant operation by Technical Specifications until operability is demonstrated.
The 18-inch valve operability program has been completed but not satisfactorily documented

by the applicant. We will require the applicant to block the 18-inch valves at no more than
50 degrees open (full open is 90 degrees) by Technical Specifications. This will provide
reasonable assurance that the valves will operate under accident conditions.
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A description of the 18-inch purge valve operability program for Farley Unit 1 is given in
applicant's letter dated December 10, 1979. A comparison of the Unit 1 purge system
operation with Branch Technical fusition CSB 6-4 is given in applicant's letter dated

February 5, 1979. By letter dated June 30, 1980, applicant has stated that this information
is also valid for Unit 2.

We are currently reviewing the Farley Plant purge system. In r-der to complete our review
of the purge system, we required the following information by letter dated Auguat 25, 1980.

(1) A description of the containment purge system design that assures blockage of the purge
valves by debris will not occur. The description should include quality and seismic
classification of the blockage prevention measures.

(2) A description of the means for detecting high radioactivity conditions prior to opening
the purge valves.

(3) A description of how the use of the purge system will be limite. to a total of no more
than 90 hours per year per reactor during normal plant operating modes.

(4) Information regarding the operability of the purge valves.

The resolution of these issues will provide increased assurance that the valves will operate
under accident conditions and radioactive releases will be minimized. However, operation of
the Farley Nuclear Plant is not contingent upon the resolution of these issues because there
is reasonable assurance that the valves will perform their accident function from the 50-
degree open position. The resolution of this matter will be reported in a future supplement
to th Safety Evaluation Report, prior to full power operation.

6.2.5 Containment Leakage Testing Program

We have reviewed the applicant's containment leak testing program as presented in

Section 6.2 of the Final Safety Analysis Report, as amended through Amendment 72, for com-
pliance with the containment leakage testing requirements specified in Appendix J to 10 CFR
Part 50, "Primary Reactor Containment Leakage Testing for Water-Cooled Power Reactors."
Compliance with Appendix J provides adequate assurance that containment integrity can be
verified throughout the service lifetime and that leakage rates will be pariodically checked
during service on a timely basis to maintain leakage within the specified limits, Main-
taining containment leakage within specified limits provides reasonable assurance that, in
the event of a radioactivity release within the containment, the loss of containment atmos-
phere through leak paths will not be in excess of the limits specified for the site.

The applicant has provided a detailed discussion of the containment integrated leak rate
(Type A) test procedure and acceptance criteria. All systems penetrating containment will
be vented to the containment atmosphere so that the differential pressure expected during an
accident will exist across the containment isolation valves for the Type A test.

The applicant has !isted all the containment penetrations and has itemized all the local
leak testing that will be performed. Schematic drawings of each piping system penetrating
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containment have been submitted showing the isolation valve arrangements. The location of
test connections and vents for each isolation valve subject to local (Type C) leak testing
is such that the test pressure will be applied in the same direction as i{he pressure
existing when the valve performs its safety function.

With the exception of the secondary system penetrations, all containment penetrations will
be subject to local Type B (electrical penetrations, personnel air locks, and flanged
penetrations) or Type C leak tests.

If primary to secondary steam generator tube leakage is postulated to occur, containment
atmosphere leakage could pass through the steam generator, and the secondary system isola-
tion valves would become containment atmosphere leak paths. However, post-LOCA procedures
call for covering the steam generator tube bundles with feedwater. By the time the steam
generator depressurizes to the containment pressure, the head of feedwater will prevent
leakage from occurring acrc<s the tube bundles. We concur with the applicant's finding that
the secondary system contai.ment isolation valves will not become potential containment leak
paths and, therefore, local Type C leak tests should not be required for these valves.

Section 111.D.2 of Appendix J to 10 CFR 50 requires airlocks to be leak tested at 6-month
intervals and after each opening during the intervals. Section I11.B.2 of Appendix J
requires all penetrations to be leak tested at the calculated peak containment accident
pressure, corresponding to the design basis accident.

Based on plant operating experience, requiring an airlock to be leak tested after each
opening is impractical when frequent airlock usage is necessary over a short period of time.
Furthermore, the Farley 2 airlock design incorporates dual seals on the airlock doors with
the capability to pressurize the volume between the seals. Therefore, the applicant pro-
poses to leak test the airlock door seals within 3 days after opening an airlock. This will
permit door seal integrity to be demonstrated without pressurizing the entire airlock. This
is an acceptable test method for tests other thén the 6-month test. Testing of the door
seals is more practical and still provides the desired confidence that the leak tightness of
the airlock is within acceptable Timits.

The airlock door seal tests will be performed at a pressure less than the calculated peak
accident pressure. The acceptance criterion for the door seal tests is no detectable seal
leakage when the volume between the seals is pressurized to 10 pounds per square inch for at
Jeast 15 minutes. The lower test pressure of 10 pounds per square inch is sufficient to
verify that door seal integrity is being maintained and that the door seals are free of dirt
and foreign objects. The test pressure is recommended by *he air lock manufacturer, and
testing at the lower pressure is expected to extend the seal life. We therefore conclude
that the use of a test pressure of 10 pounds per square inch for the door tests is accept-
able, although it is lower than the test pressure specified by Appendix J.

Pursuant to 10 CFR 50.12(a), an exemption is granted from the requirement in Section II1.B.2
of Appendix J, 10 CFR 50, to leak test airlock door seals at calculated peak accident pressure
after each opening. Granting of this exemption is authorized by law and will not endanger
life or property or the common defense or security and is ctherwise in the publc interest.



The applicant will retain th: 6-month leak test of the airlocks at a test pressure equal to
the calculated peak accio~ t pressure, in accordance with Appendix J.

Additional staff effort on containment leak testing that will lead to a revision of
Appendix J is being done in conjunction with the Office of Standards Development. The

revised Appendix J will be applicable to all plants depending on their licensing status and
design.

Closed systems cutside containment (e.g., the emergency core cooling system and the con-
tainment spray system) will become extensions of the containment boundary following a loss
of coolant accident. One of the requirements for full power operation (II1.D.1.1) in
NUREG-0694, “TMI-Related Requirements for New Operating Licenses," is that leakage from such
systems shall be maintained as iow as practical and leak tests shall be run periodically.

We will report our evaluation of leak testing of these systems in a future suppiement to our
Safety Evaluation Report prior to full power cperation.

6.3 Emergency Core Cooling System
6.3.3 Tests and Inspections

In Farley Unit 2 there are four intakes that take water from the containment floor following
a loss-of-coolant accident and recirculate it to the safety injection system and the
containment spray system. In Supplement 3 of our Safety Evaluation Report, it was concluded
that tests of a full scale model of intake number one of the four intakes had led to intake
design improvements. These improvements have subsequently been applied to models of

intakes 2, 3, and 4 with resultant demonstration of vortex suppression with up to 50 percent
intake screen blockage. Pressure loss coeff,cients were developed for each of the four
intakes. Results are reported in Appendix 6C to the Final Safety Analysis Report, as
amended through Amendment 72.

Preoperativnal tests were performed on the pfant safety iniection system and containment
spray system while drawing water from the refueling water storage tank. Loss coefficients
for major sections of pump inlet and pump discharge lines were developed from these tests.
When considered in combination with the intake loss coefficients, it was determined that
pump runout flow will be higher than the available net positive suction head (NPSH) would
allow without cavitation. Flow restriction orifices were sized and installed to limit the
runout flow and thus the NPSH required for each pump. This provides a margin in excess of
2 feet for each low pressure safety injection pump. The tests and results are discussed in
the FSAR as amended through Amendment No. 72.

The model test program demonstrated that without vortex suppression equipment in place,
severe vcrtex conditions occurred. The farley-2 Technical Specifications will include a
condition tu assure that the plant will not be operated without the intake trash racks,

screens, and inner cages being properly installed and exhibiting no evidence of structural
distress or corrosion.

The staff is conducting a generic program (A-43, “Containment Sump Performance") that
addresses emergency core cooling system hydraulic performance during recirculation as

27



affected by potential break locations and debris from insulation or other sources.
Additional studies are needed on the use of insulation inside containment and the response
of insulation and other materials to loss-of-coolant accident conditions. Until such time
as resolution is achieved, four near-term actions are being required: (1) reevaluate the
NPSH available to each safety system pump and verify a margin of 1 foot or more over the
required NPSH at limiting runout conditions; (2) establish a housekeeping program to assure
that the plant is always restored to "as-licensed" cleanliness prior to power operations;
(1) reevaluate the insulation used inside containment to assure that insulation debris would
not be expected to block approach paths, trash racks, or screens in such a manner as to
jeopardize intake performance and that debris penetrating the intake screens would not be
expected to compromise safety system life or performance or degrade core cooling; and

(4) describe the available instruments and controls, and provide procedures permitting the
operator to ¢.tect problem conditions and to take corrective actions to maintain adequate
cora croling even if air entrainment, cavitation, or debris entrainment were to occur.

As Farley Unit 2 has successfully completed tests demonstrating operability with up to

50 percent blockage of the intakes, Action 1 has been acceptably completed. Action 2 will
be accomplished by including a technical specification requiring it. Action 4 is required
to be accomplished before full power operation. Our evaluation of Action 4 will be reported
in Supplement No. 5 to the SER. Action 3 is required to be accomplished before startup
after the first refueling.



7.0 INSTRUMENTATION AND CONTROLS

7.3 Engineered Safety Features Actuation and Control

On November 7, 1979, Virginia Electric and Power Company reported that following initiation

of safety injection at North Anna Unit 1, the 1.e of reset pushbuttons alone resulted in
certain ventilation dampers changing position from t..-ir emergency mode (closed) to their
normal mode (open). On March 13, 1980 the Commission issued IE Bulletin No. 80-06 “Engineered
Safety Features (ESF) Reset Controls" to all licensees with operating PWR and BWR facilities
(including Alabama Power Company) requiring:

(1) a design review to determine whether or not upon reset of an engineered safety feature
actuation signal, all associated safety-related equipment remains in its emergency
mode ;

(2) a schedule for the performance of tests to verify that equipment remains in its emergency
mode when actuation signal is removed or manually reset; and

(3) a description of corrective actions if equipment is found to not remain in the emergency
mode fol!lowing reset of its actuation signal.

Alabama Power Company has responded to IE Bulletin 80-0C by its letter dated June 13, 1980,
for both Farley Units 1 and 2. We are currently reviewing applicant's information and will
report our evaluation in an SER supplement prior to full power operation. Plant operation
during completion of this confirmatory review is acceptable because the applicant has
reviewed the potential problem and stated that he will perform confirmatory testing prior to
fuel loading. The Office of Inspection and Enforcement will verify completion of the tests
prior to fuel loading.

7.7 Environmental and Seismic Qualifications
7.7.1 Environmental Qualification of Pressure Transmitters

The corresponding section in Supplement No. 3 to the Farley Safety Evaluation Report
identified four groups of process instrumentation transmitters which were required to be
replaced with environmentally requalified transmitters. These four groups were (a) pres-
surizer level transmitters, (b) reactor coolant system wide range pressure transmitters,

(c) steam generator level narrow range transmitters, and (d) steam generator level wide
range transmitters. These transmitters were Westinghcuse supplied Barton Lot 1 instrument
transmitters which were identified by the staff as not fully meeting the post-accident
Tong-term-monitoring environmental qualification requirements. Fequalified transmitters for
the above applications were required to be installed in Unit No. 2 of the Farley Station
prior to its initial fuel loading.
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In order to comply with these post-accident 'ong-term-monitoring environmental qualification
requirements, the Farley Unit 2 design will employ the Barton Lot 2 process instrument
transmitters for the four functions identified above. The essential difference between the
Lot 2 and Lot 1 instrument transmitters is that the Lot 2 instruments use a circuit board
and associated amplifier which differs slightly from that used for the Lot 1 instruments.

By letters dated December 21, 1979 and May 21, 1980, Westinghouse provided discussion and
results of the environmental qualification tests which were performed on seven of the Lot 2
instrument transmitters. For these tests, the Westinghouse acceptance criterion was essen-
tially that these instruments perform their function within defined allowable accuracies
when subjected to environmental conditions. Except for one test transmitter, test results
demonstrated that the Westinghouse acceptance criteria were satisfied when the test units
were subjected to a single set of environmental conditions which envelop the loss-of-coolant
accident and the steam line break. For one test transmitter, the negative error was larger
than that allowed by tiie Westinghouse criteria. Westinghouse concluded that these large
negative errors were predictable and were dependent upon the resistance value of the resistor
used in the temperature compensation network of the transmitter. The transmitters used in
Farley Unit 2 were reviewed by the applicant. The applicant found that none of the trans-
mitters used in the Farley 2 plant have an unacceptably large negative error.

we conclude that the Barton Lot 2 transmitters used in Farley 2 have been acceptably
qualified for accident environment and meet the applicable requirements of General Design

Criterion 4, "Fnvironmental and Missile Design Basis."

7.7.2 Environmental Qualification of Safety-Related Electrical Equipment

The staff has recently published guidance to be used in environmentally qualifying electrical
equipment (NUREG-0588, "Interim Staff Position on Environmental Qualification of Safety-
Related Electrical Equipment,” dated December 1979). By letter dated February 21, 1980, we
requested the applicant to review their environmental qualification documentation and provide
us with the results of this review for all safety-related electrical equipment installed at
this unit with the purpose of establishing that the qualification methods used and results
obtained are in conformance with the staff positions contained in NUREG-0588.

The Commissioner's Memorandum and Order dated May 23, 1980, directs the staff to complete
its review of environmental qualification including the publication of the Safety Evaluation
Reports by February 1 1981, for all operating reactors. Also, this order directs that by no
later than June 30, 1982, all electrical equipment in operating reactors subject to this
review be in compliance with NUREG-0588 or Guidelines for Evaluating Environmental Qualifi-
cation of Class IE Electrical Equipment in Operating Reactors. Accordingly, the staff
intends to complete the environmental qualification review of Farley 2 in accordance with
these stated dates.

The applicant will provide by September 15, 1980, the results of the review of all safety-
related equipment that could be exposed to a harsh environment. Any apparent deficiencies
in documentation will be corrected by providing confirmatory test data or justification on a
schedule compatible with completion of the staff's review by February 1, 1981, as required
by the Commission's order.
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We conclude that operation is acceptable while the staff's review is conducted because
environmental qualifications to criteria that predate NUREG-0588 have been found adequate.

We will report our evaluation of applicant's review in a future supplement prior to full
power operalion.

7.9 Loss of Non-Class IE Instrumentation and Control Power System Bus During Operation

On November 30, 1979, the Office of Inspection and Enforcement issued IE Bulletin 19-27,
“Loss of Non-Class IE Instrumentation and Control Power System Bus During Operation,” to all
power reactor facilities with an operating license and to those nearing licensing. This
bulletin outlired actions to be taken to address control system malfunctions and significant
loss of information to the control room operator as a potential consequence of the loss of
120 volt alternating current control power to these plant systems. Further, IE Information
Notice 80-10, issued on March 6, 1980, provided informat’on relating to the Crystal River
Unit 3 event of February 26, 1980, in which a significant loss of information to the operator
resulted from a loss of power to a portion of the plant instrumentation system.

By letter dated July 17, 1980, app)icant has provided its response to IE Bulletin 79-27 for
Unit 2. The response indicated that no deficiencies were identified as a result of
applicant's review of Farley Unit 2 in accordance with the action items in the Bulletin.

The staff will complete its review and resolution of this matter before authorizing operation
above five percent power. Plant operation is acceptable pending compietion of our confirma-
tory review because the applicant has found no deficiencies.

7.10 Temperature Effects on Level Measurement

On August 13, 1979, the Office of Inspection and Enforcement issued IE Bulletin 79-21,
"Temperature Effects on Level Measurements," to all utilities operating pressurized water
reactors including Alabama Power Company. This bulletin required licensees to consider the
effect of containment temperature under accident conditions on the reference leg water

column of steam generator level instruments and the resultant error in indicated water
level,

Applicant has reviewed its steam generator level instruments in accordance with 1E

Bulletin 79-21 requirements and reported the results of its review for Units 1 and 2 in a
letter dated November 1, 1979. The applicant has stated that the steam generator narrow
range reference legs have been insulated to minimize the error due to short-term reference
leg heatup during a high energer line break inside the containment. In addition, the
applicant has included an allowance for residual temperature effects in the steam generators
level trip setpoints and has agreed to modify emergency operating procedures to assure that
the operator will account for temperature effects on reference legs for both steam generator
and pressurizer level instrumentation during the post-accident monitoring period.

As a part of our review of the Farley level instrumentation, we assessed the method used for
establishing the Tow-low steam generator level trip setpoint. This setpoint is adjusted
above zero-measured level by an amount which just equals the accumulation of all system
errors, including temperature effects on the reference legs. We find this method to be

31



unacceptable for establishing the setpoint for a safety action because these level
transmitters do not respond to a reduction of water level in the steam generators below the
level corresponding to the zero-measured level. Therefore, we requested the applicant to
increase the trip setpoint above that required by their present sum of system errors in
order to provide an additiona)l margin of safety for this safety action.

We conclude that the applicant has resolved the concerns raised by Westinghouse as described
in IE Bulletin 79-21. We require that steam generator low-low level setpoints included in
the Farley 2 Technical Specifications reflect additional margin of safety to give added
assurance that there will be no loss of safety action. We further conclude that the
applicant's level instrumentation complies with the applicable requirements of General
Design Criterion 13, “Instrumentation and Control," and General Design Criterion 20,
“Protection System Functions," and therefore is acceptable,



8.0 ELECTRIC POWER

8.2 Offsite Power System

The criteria and staff positions pertaining to degraded grid voltage protection and adequacy
of station electric distribution systems voltages were transmitted to the applicant by our
letter dated Nov:mber 27, 1978,

By letters of January 15, 1979, October 10, 1979, and July 17, 1980, the applicant proposed
certain design modifications and associated changes to the technical specifications. Our
evaluation of these submittals follows and is based on: (1) General Design Criterion 17,
“Electrical Power System," (2) IEEE Std. 279-1971, "Criteria for Protection Systems for
Nuclear Power Generating Station," and (3) IEEE Std. 308-1974, “Class 1E Power Systems for
Nuclear Power Generating Stations."

As part of its response to our positions, the applicant made certain design modifications
and proposed changes to the technical specifications for the Farley Nuclear Planc, Units 1
and 2. These changes are as follows:

a. The installation of second level undervoltage protection with a higher undervoltage
setpoint and a time delay to detect sustained degradation of voltage.

b.  Technical specifications that require calibration and testing of the second level
undervoltage protection systems and equipment.

c. Technical specifications setting the ser. ~d level undervoltage relay trip setpoint at a
value of 88 ¢ 1 percent of the rated voltage, 41bJ volts, with a time delay of 20 to

30 seconds, configured in a two-out-of-three coincidence logic.

We have reviewed the information provided on the proposed changes and conclude that they are
acceptable because they meet our positions, as described below.

Position 1 - Second Level Undervoltage or Overvoltage Protection With a Time Delay

The Farley plant is furnished with loss of voltage protection using a set of undervolt-
age relays connected to the buses 1F and 16 (2F and 2G for Unit 2). These relays sense
the undervoltage (loss of voltage) at 77.45 percent of the nominal bus voltage. In
addition to the loss of voltage protection provided for Farley plant, the licensee has
installed a second leve! of undervoltag> protection cons,sting of one set of three
additional voltage relays on Unit 1 (and 3 for Unit 2) =afeguard buses 1F and 1G (2F
and 2G for Unit 2). The undervoltage relays are configured in a two-out-of-three
coincidence logic to preclude spurious trips of the offsite power source. The relavs
are connected in such a manner that when any two or three of the relays are actuated,
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the associated breakers supplying offsite power will be tripped. The jew undervoltage
protection system meets the requirements of I1EEE-279-1971 and is acceptable.

The technical specifications will include limiting conditions for operation and
surveillance requirements, as well as trip setpoints for ailowable values for the
second level of voltage protection. We find this aspect of the design to be
acceptable.

The undervoltage setpoint and allowable time duration of a degraded voltage must not
result in failure of safety systems or components. In order to demonstrate for a
degraded voltage condition that the time delay chosen does not exceed the maximum time
delay assumed in the accident analyses, the applicant addressed two accident sequences
to demonstrate the adequacy of the design. The first sequence postulated an accident
with a degraded grid voltage condition where the 4160 volt safeguards bus voltage is
degraded but is still of a sufficient magnitude to allow the safeguard motors to start
and accelerate, and the second sequence postulated an accident with a degraded grid
voltage condition where the 4160 volt safeguards bus voltage is degraded to a level
where the safeguards moiors cannot start and accelerate. It should be noted that for
the second sequence the first level of undervoltage protection relays (loss of voltage
relays) will be initiated rather than the second level of undervoltage protection
relays due to the inverse characteristics of these relays. for the sequences presented
above, it has been demonstrated that the time delay chosen for the second level of
undervoltage relays is less than the maximum time delay assumed in the FSAR accident
analysis. We find this to be acceptable.

For these safeguard buses, the acceptable minimum {degraded sustained voltage has been
established as 87 percent of the nominal bus voltace (4160 volts). The second level of
undervoltage relays will have a trip setting of 88.34 percent of the nominal bus voltage
with a time delay of 20 to 30 seconds.

Position 2 - Interaction of Onsite Power Sources With the Load Shed Feature

The proposed design of the load shedding action of all 4-kilovolt emergency buses 1F,
M, 16, 1J (2F, 2H, 2G, 2J for Unit 2) is initiated by the bus undervoltage relays, and
it automatically load strips the bus prior to transferring from the offsite power
system to an onsite diesel generator. The load shedding feature on these buses is not
disabled wnile these buses are supplied power from the diesel generators.

The licensee has provided the following justification for retaining the load shedding
feature on these buses. The load shedding feature of the train A buses is required to
be maintained in an operable status even after the train A diesel generators are
connected to those buses, in order to permit proper operation of the train A diesel
generators, which may require realigning the train A diesel generators. This is due to
the swing feature of the A diesel generators. On train B the present design provides
for diese] generator 2C to be backed up by diesel generators 1B and 28 in the event of
failure of diesel generator 2C. The load shed feature of buses 1J and 2J on bus under-
voltage is necessary in conjunction with this back up feature to avoid the possibility
of tying diesel generator 1B or 2B to a load bus.
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The above discussion demonstrates the necessity of retaining the load shedding feature
on 6 out of B of the safety buses only. Ffor the remaining buses (as well as the others),
the licensee has demonstrated that at no time during the loading sequence would the
voltage decrease to a level which will actuate the load shedding feature, with con-
siderable margin. Based on our review of the information provided by the appiicant, we
find this alternative design to be acceptable.

Position 3 - Onsite Power Tosting

The technical specifications for Fariey Ur'cs 1 and 2 will satisfy our requirements
with respect to our positions 3a, 3b, ?., and 3d. In regard to Position 3e, the
licensee has stated that interruption of the diesel generators to test load shedding
and load sequencing is not necessary, as this logic is tested during testing of
Position 3a, 3b, 3c, and 3d and the load shedding feature is retained on the safety

buses once the onsite sources are supplying power to the safety buses. We find this to
be acceptable.

Position 4 - Optimization of Voltage Levels of the Safety-Related Buses

The licensee has demonstrated by analysis that the transformer tap settings have been
fully optimized for Farley Units 1 and 2. A test was performed at Farley Unit 1 to
verify that the analytical method used for calculating the voltage at all distribution
levels are valid. This test case was modeled on the voltage drop computer program;
however, the test was performed only on 4. 16-kilovolt bus 1B (non-safety bus). The
calcul “ted voltages at the instant of motor starting was within 0.3 percent of the

me wus voltage for this condition. This test result validated the analyticaj
values of voltages for bus '1B' only. The calculated voltages at the safety buses were
not correlated with the measured values as required by our position. Wwe informed the
licensee that this was unacceptable and that we required the calculated voltages at the
safety-related buses (for both Units) be verified by actual in-plant measurement to
satisfy the requirements of this position.

Subsequently by letter of July 17, 1980, applicant committed to perform, prior to fuel
loading, a test on Unit 2 which would consist of measuring the electrical parameters
(voltage, current and power factor) under steady state load conditions on the 4160 volt
(bus 2G), 600 volt (buses 2€ and 2T), and 208 volt (bus 2T) safety buses which were
determined by analysis to exhitit the largest voltage drops during the worst case
analysis. These buses will be loaded with safety loads and the auxiliary bus upstream
of these buses will be loaded with one 7C00 horsepower circulating water pump. The
resulting total load on the startup transformer will be aporoximately 38 percent of
the full power load. The measured current and power factor will then be used as the
input in the computer program mode! of the distribution system used for the worst case
analysis. The computer results would then be compared with the measured test param-
eters to demonstrate the validity of the mode! and the calculated values.

Based on our evaluation, we conclude that the design modifications for Unit 2 are accept-

able. The design modifications have been implemented by the applicant in accordance with
the requirements of IEEE Standard 279-1971, IEEE Standard 308 and 10 CFR Part 50, Appendix A,
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General Design Criterion 17. The proposed modifications will protect the class 1E equipment
and systems from a sustained degraded voltage of the offsite power source. The proposed
changes to the technical specifications meet the criteria for testing of prolection systems
and equipment. Staff positions 1, 2 and 1 have been met by the applicant. Staff position 4,
the applicant’'s proposed method for correlating the measured values with the analysis results
is acceptable. The implementation of this commitment and the adequacy of the results
obtained will be verified by the Office of Inspection and Enforcement prior to fuel loading.

8.3 Onsite Power System
8.3.1 A-C Power System

By letter of June 20, 1978, applicant reported that design conditions existed which could
render swing Diesel Generators 1C and 1-2A inoperable when both Fariey units are in operation
and loss-of-cffsite power (LOSP) on both units or LOSP on both “nits and loss-of-coolant
accident (LOCA) on one unit occur. By letter of August 15, 1978, the licensee reported that
after the twc units go into operation, only one emergency source would be dedicated to the
river water system pumps. The failure of this emergency source could leave both the units
with no river water pumps available (required for safe shutdown). Subsequently, by letter

of November 17, 1978 the licensee proposed design changes to eliminate these design
deficiencies. Our evaluation of these design changes is provided below.

Loss of Offsite Power and Loss-of-Coolant Accident

One unacceptable design condition existed which couid render swing Diesel Generators 1C and
1-2A inoperable when both Farley units are in operation and LOSP on both units or LOSP on
both units and LOCA on one unit occur. This condition is the result of the manual alignment
of the power supply to the motor control centers (MCC) which feed the auxiliaries of the
subject diesel generators. Under this postulated condition, Diesel Generator 1C is a source
of power for Unit 2 Train A hot shutdown loads and Diesel Generator 1-2A is a source of
power for Unit 1 LOCA loads. If, at the time of the accident occurrence, the MCC that feeds
Diesel Generator 1C auxiliaries is aligned to Unit 1, it will be deenergized and Diesel
Generator 1C will lose its auxiliaries. At this time the MCC has to be connected to Unit 2
manually. If this manual action is not accomplished within the specified time Diesel
Generator 1C becomes disabled. If Diesel Generator 1C is disabled, no source of power for
Unit 2 Train A hot shutdown loads will be available. Thus a single failure on Unit 2

Train B can render Unit 2 incapable cf being shutdown. Similarly if the MCC that feeds
Diese! Generator 1-2 auxifiaries is aligned to Unit 2, at the time of the accident, it will
be deenergized and Diesel Generator 1-2A loses its auxiliaries. If Diesel Cenerator 1-2A is
disabled, no source of power for Unit 1 Train A LOCA loads will be available. In this case
if we apply the single failure criterion to Unit 1 Train B, Unit 2 will meet the shutdown
requirements, while Unit 1 cannot meet the LOCA requirements.

The licensee has taken the following corrective action. to correct this deficiency:

1.  Replacement of the manual alignment of the MCC's that feed Diesel Generators 1C and
1-2A auxiliaries by automatic realignment.



2. A design change to automatically connect the MCC that feeds Diese! Generator 1C
auxiliaries to (1) Unit 1 when Diese] Generator IC is aligned to Unit 1, and {2) Unit 2
when Diesel Generator 1C is aligned to Unit 2.

3. A design change to automatically connect the MCC that feeds Diesel Generator 1-24
auxiliaries to (1) Unit 1 when Diesel Generator 1-2A is aligned to Unit i, and
(2) Unit 2 when Diesel Generator 1-2A is aligned to Unit 2.

Based on our review of the above modifications, we have concluded that the modifications to
the onsite power system for Farley Units 1 and 2 will enable the subject diesel generators
to meet the single failure criterion and thereby perform their safety function under the
above postulated conditions. We further conclude that this design meets the applicable
requirements of General Design Criterion 17, “Electric Power Systems," and is therefore
acceptable. The Office of Inspection and Enforcement will verify that these modifications
have been made prior to fuel loading.

Loss of Offsite Power and Loss of Pond Dam

A second problem identified concerning the diese) generators related to the following. One
of the design bases for the Farley Nuclear Plant was to accommodate the loss of the cooling
water pond dam along with loss of offsite power (LOSP) and a single failure. For this

event, with only Unit 1 in operation, two diesel generators (1C-Train 1A and 2C-Train 18)
are dedicated to the river water system. Four river water pumps with automatic starting
capability are available so that in the event of a single failure at least two river water
pumps will start, meeting the minimum requirements for safe shutdown of the unit. Therefore,
there is no deficiency for Unit 1 operation. For Units 1 and 2 operation, a minimum of four
river water pumps are required for safe shutdown and to satisfy the single failure criterion,
eight river water pumps are required. However, after two units go into operation, only
Diesel Generator 2C-Trains 1B and 2B will be dedicated to the River Water System, leaving
only four river water pumps available. The failure of Diesel Generator 2C could leave the
entire plant with no river water pumps available.

In order to correct this deficiency, the licensee has taken the following corrective
actions.

1. A design change to block containment cooler 2B from being added automatically on
bus 2F. After LOSP ‘oads are added to bus 2F, the sequencer on bus 2H will be
unblocked to enable one river water pump tu automatically be applied to bus 2H.

2. A design change Lo feed bus 1H from bus 1F after the LOSP sequencer has added the LOSP

lcads to bus 1F, Tfhree Unit 1 train A river water pumps will then be started on bus 1H
in sequence.

3. Should Diesel Generator 2C fail, Diesel Generator 1B will furnish power to Bus 1J and
Diesel Generator 2B will furnish power to Bus 2J after the LOSP loads are applied on

Buses 1G and 2G. Two river water pumps will start on Bus 1J and two river water pumps
will start on Bus 2J.
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We have reviewed the information provided by the applicant and conclude that the design
modification of the onsite power systems for Farley Units 1 and 2 will ensure that the plant
has adequate river water supply with both units operating in the event of the loss of the
cooling water pond dam, loss of offsite power and a single failure. We further conc lude
that this desig) meets the applicable requirements of General Design Criterion 17, "Fleceric
Power Systems,” and is therefore acceptable. The Office of Inspection and Enforcement will
verify that these design changes have been implemented prior to fuel loading.



9.0 AUXILIARY SY” "cMS

9.2 Fuel Storage and Handling
9.2.2 Spent Fuel Storage

The S~fety Evaluation Report, dated May 2, 1975, evaluated the storage of fuel assemblies in
the Unit 1 spent fuel pool and the Unit 2 spent fuel poo) “~<ed on a spacing of 21 inches
between the center lines (* adjacent assemblies. In FSAk Amendment 55, the applicant
changed the design bases for the Unit 1 spent fuel pool to a spacing of 13 inches. In
Amendment No. 8 to License No. NPF-2, the staff approved the increased storage capacity for
Unit 1. In FSAR Amendments 70 and 72, the applicant changed the design bases for the Unit 2
spent fuel pool to a spacing of 13 inches.

The design and design bases for the modifications to the Unit 2 spent fuel pool are the same
as those for the Unit 1 spent fuel pool. We conclude that the Unit 2 design modifications
are the same as those approved for Unit 1, meet the requirements of General Design

Criterion 62, “Prevention of Criticality in Fuel Storage and Handling," and are therefore
acceptable.

9.3 Cooling Water Systers
9.3.1 Auxiliary Feelwater System

By letter dated January 10, 1978, the applicant reported a design deficiency in accordance
with 10 CFR 50.55(e). The design deficiency was that a single failure of a Class 1E direct
current emergency power bus would result in loss of one of the two motor-driven auxiliary
feedwater pumps and also would result in loss of speed control for the turbine-driven auxil-
fary feedwater pump. Farley plant design bases (FSAR Section 6.5) require tha* two of the
three auxiliary feedwater pumps must start and deliver feedwater to steam generators in the
event of a stem or feedwater line rupture.

By letter dated December 20, 1978, the appli-ant stated that a separate 3-kilovolt ampere
uninterruptib’e power system would be ar4ed tc the auxiliary feedwater system to supply
power for controls of the stusm-driven auxiliary feedwater pump.

We have reviewed the design modifications and conclude that ~ith uhe corrective action, a
single failure would not prevent two of three pumps from ~.arting and operating in th: event
of a steam or feedwater line break. We further conclude that the modified design uf the
power supply for the auxiliary feedwater system meets the requirements of General Design
Criterion 44, "Cooling Water," and is therefore acceptable. The Office of Inspection and
Enforcement will verify that these modifications have been made prior to fuel loading.
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9.5 Fire Protection System

In Supplevent No. 3 to our Safety Evaluation Report, we stated that our evaluation of the
Farley Nuclear Plant fire protection program and any required modifications to the program
would be provided in a future report. Our Fire Protection Safety Evaluation Report for
Farley Units 1 and 2 was completed and transmitted by a letter to the applicant dated
April 13, 1979.

The summary of our review and conclusions is reproduced below:

“The fire protection for Farley Unit Nos. 1 and 2 was evaluated and found to meet
General Design Criterion 3 "Fire Protection” at the time the original Safety
Evaluation Report was issued on May 2, 1975.

"As a result of investigations conducted by the staff on the fire protection

systems, fire protection criteria were developed and further requirements were
imposed to improve the capability of the fire protection system to prevent unaccept-

able damage that may result from a fire. At our request, APC* conducted a re-

evaluation of its proposed fire protection system for Farley Unit Nos. 1 and 2.

APC submitted on September 15, 1977, a Fire Protection Program Reevaluation
including a Fire Hazards Analysis. Subsequently in response to our additional

positions, APC submitted four amendments to the program. APC has compared the
rogram, in detail, with the guidelines of Appendix A to BTP ASB 9.5-1,

‘Guidelines tor Fire Protection for Nuclear Plants.”

“During the course of our review we have reviewed APC's submittals and responses
to our requests for additional information. In addition, we have made two site
visits to evaluate the fire hazards that might exist in the Farley Piant and the
existing and proposed design features and fire protection systems provided to
minimize these hazards.

“APC has either made modifications to improve or will improve the fire resistance
capability for fire doors, dampers, fire barriers, and barrier penetration seals.

"APC has also proposed to install additional sprinkler systems for areas such as
the cable spreading room, component cooling pump area, and various other areas.
To ensure that fires can be detected rapidly and the plant operators informed
promptly, additional detectors will be installed in various areas of the plant.

"In addition, APC has committed to establishing emergency shutdown piocedures to
bring the plants to safe cold shutdown condition in the event of a damaging fire
in either the cable cpreading room or the main control room.

"APC agreed to complete all riquired improvements for Unit Nos. 1 and 2 in a
timely manner, We have reviewed the proposed schedule and pricrities and find
them acceptable. We have included Tables 1, 2, and 3 in this report to show
implementation dates, priorities of Unit Ne. 1 work, and a summary of the proposed
modifications for each fire area **

“Until the committed fire protection system improvements are operationai, we
consider the existing fire detection and suppression systems, the existing
barriers between fire areas, improved administrative procedures for control of
combustibles and ignition sources, the trained onsite fire brigade, the capability
to extinguish fires manually, and the Fire Protection System Technical Specifi-
cations provide adequate protection against fire that would thra2aten safe
shutdown.

“Our overall conclusion is that a fire occurring in any area of the Farley Nuclear
Plant will not prevent either unit from being brought to a controlled safe cold
shutdo:n. Further, such a fire would not cause the release of significant amounts
of radiation.

Y APT 15 an acronym for Alabama Power Company used in the Fire Protection SER.
**A11 modifications listed in these tables will Le completed for Unit 2 prior to fuel load,
except those noted in the text of this supplement.
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“In summary, the Fire Protection Program for the Fariey Nuclear Plant with the
improvements already made, is adequate for the presert time and, with th: scheduled
modifications, will meet the guidelines contained in Appendix A to BTP ASB 9.5-1. The
Fire Protection Program as currently designed and installed meets General Design
Criterion 3 and is acceptable.”

By letter dated August 18, 1980, the applicant has staied that all modifications will be
completed prior to fuel loading except for the following:

1. Smoke detection systems in the auxiliary bu’iding.

2. Hose stations in the Unit 2 cable tunnels between the diesel generator building and the
auxiliary building.

Both of these modifications wil) be completed by October 30, 1980, or prior to initial
criticality whichever is earlier,

We conclude that fuel loading is acceptable because all fire protection equipment required
by the approved plan inside containment will be installed before fuel loading. We will
condition the licensee to require all fire protection equipment to be installed and operable
prior te November 1, 1980 in accord with the Commission's May 23, 1980 Memorandum and Order.
We will include Fire Protection System Technical Specifications in the operating )icense

for Unit 2 that are the same as those reviewed a‘d approved for Unit 1. The Office of

Inspection and Enforcement will verify completion of all modifications at the times stated
above.
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11.0 RADIOACTIVE WASTE MANAGEMENT

Our evaluation of the radioactive waste management system designed to process liguid,
gaseous, and solid radwastes is discussed in detail in the Safety Evaluation Report (SER)
for the Farley Nuclear Plant, dated May 1975.

In Supplement No. 3 to the SER, we provided liquid and gaseous source terms using the models
and methodology described in NUREG-0017, “Calculation of Releases of Radioactive Materials
in Gaseous and Liquid Effluents from Press. -ized Water Reactors (PWR-GALE Code)," April
1976, and determined that liquid and gaseous waste treatment systems are in conformance with
Appendix I to 10 CFR Part 50.

Subsequent to the issuance of Supplement No. 3, some changes have been submitted by the
applicant in Amendments 67 through 72 to the Final Safety Analysis Report. There have not
been any significant changes which would affect the conclusions of previous evaluations of
the liquid and gaseous radioactive waste treatment systems. However, the applicant has
proposed to delete the waste drumaing station at Farley Plant, Unit No. 2, and process the
waste from both units by the drumming station at Unit No. 1. This change is evaluated
below.

11.4 Solid Waste Management System

The applicant estimates that each year the operation of Unit No. 2 will generate 11,500 cubic
feet of wet solid waste consisting of primary spent resins, evaporator bottoms, and secondary
spent resins containing 145 curies total; 10,000 cubic feet of dry solid waste consisting of
paper, clothing, rags, towels, etc., containing 35 curies total; and 3,000 cubic feet of
chemical drain tank effluents, containing 0.4 curie total.

Based on the information reported by licensees of other operating pre.surized water reactors,
we estimate that each year the operation of Unit No. 2 will generate 9,00 cubic feet of wet
solid waste consisting of primary spent resins, evaporator bottoms, and secondary spent
resins, containing 1600 curies and 4,100 cubic feet of dry solid waste consisting of paper,
rags, clothing, towels, etc., containing less than 5 curies total. In addition, we have
considered the applicant's annual estimate of 3,000 cubic feet of chemical drain tank
effluents, containing less than 1 curie.

All the solid waste generated by both units will be processed by the radioactive waste
drumming station for Unit No. 1. We have reviewed the information provided by the applicant
and determined that, on the average, the drumming station will process 2.5 drums per hour
during its operation. Considering the waste generated by both units, it is estimated that
the processing of solid waste would require about 2450 system operating hours per year or a
usage factor of 28 percent. This usage factor is reasonable to allow system maintenance and
to accommodate any surges in waste production during operation of both units. Storage
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facilities to accommodate approximately 570 drums will be provided within the auxiliary
building for each unit.

The technical specifications for the operation of Farley Nuclear Plant, Unit No. 2, require
4 process control program Yor the solidification and packaging of wastes by the radioactive
s0lid waste system. The process control program currently in use for Farley Unit 1 is
approved for futerim operation for Unit 2 as well, pending final approval based on the
information to be submitted by the applicant in an October 1, 1980 submittal. During this
period of interim authorization, the applicant commits to shippine no waste that does not
meet applicable conditions incorporated into the license of the burial ground to which the
waste is shipped. Applicant has agreed to provide for review and spproval by October 1,
1980, the bases and justification for the process control program to assure that shipped
solid wastes will conform to applicable burial ground requirements. We will condition the
license to require the submittal of this information. Based on the storage capacity for
solid radwaste at Farley, the staff believes that approval of the final pr. cess control

program can be delayed without affecting low power testing and does not involve a safety
question.

Subject to approval of the process control program, we conclude that the pbrocessing and
storage facilities for solid radioactive waste materials are adequate for uperation of both
units, including anticipated operational occurrences, meet t* . applicable requirements of

General Design Criterion 60, "Control of Releases of Radioactive Materia’s to the Environ-
ment,” and therefore are acceptable. !
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12.0 KADIATION PROTECTION

12.1 Radiation Protection Design Features
12.1.1 Shielding

By letter dated February 20, 1980, we requested applicant to review potential high radiation
levels in the vicinity of the spent fuel transfer tube when it is being used. We requested
that structural barriers be placed to prevent 'nadvertent access to high radiation areas and
that shielding be placed where necessary to assure acceptable radiation levels tor operation
personnel.

By letters dated March 17, April 14, and June 3, 1980, the applicant has provided informa~
tion on the types of structural barriers and permanent and temporary shielding that will be
provided to assure acceptable radiation levels in adjacent occupied areas. In addition, a
plan and elevation layout drawing of the areas through which the spent fuel transfer tube
passes was also provided. A special radiation survey will be conducted on Unit 2 when the
first irradiated fuel assembly is transferred through the spent fuel transfer tube to deter-
mine if any ot streaming problems need to be corrected.

We have evaluated this information and have concluded tha. the radiation protection measures
incorporated in the Farley design will provide reasonable assurance that occupational
radiation exposures will be as low as is reasonably achievable during spent fuel transfer
tube operation consistent with the guidelines of Regulatory Guide 8.8, "Information Relevant
to Ensuring that Occupational Exposures at Nuclear Power Plants will be As Low As is
Reasonably Achievable" (Revision 3) and meet the requirements of 10 CFR Part 20, “Standards
for Protection Against Radiation." Therefore, the spent fuel transfer tube design and
operation are acceptable.

12.2 Health Physics Program

section 12.3 of the FSAR described the applicant's health physics (HP) program. In
amendment 67 and 73 the applicant has revised the HP program to meet the needs of a two unit
plant during normal operations, accident conditions and during major outages that requires
supplemental workers and extensive work in high radiation areas. The description includes
the radiation protection organization, equipment, insirumentation, and facilities and the
procedures for radiation protection. The plant health physics organization is evaluated in
1.8.1.2 of Section 22.2 of this supplement.

The radiation protection facilities at Farley will include a radiation protection (low-level
activity) laboratory and offices, counting room, gas analysis room, sample room, radio-
chemistry laboratory, decontamination areas, change room and whole body counting area.
Access control to radiation area is such that personnel must pass through a health physics
contro! point during entry and exit.



Equipment to be used for radiation protection purposes includes fixed radiation detection
instrumentation, portable and semi-portable radiation survey instruments, personnel
monitsring instruments, air samples, respiratory equipment, fixed and portable area and
airborne radioactivity monitors, and protective clothing. The applicant has increased the
number and types of equipment to meet the needs of a two unit plant during n>-»al opera-
tions, accident conditions and during majo- cutagec  We conclude that the health physics
equipment, instrumentation and facilities to be used by the applicant will be adequate to
maintain occupational exposures as low as is reasonably achievable (ALARA) and, therefore
are acceptable.

The applicant has described the station procedures which will be used to implement the
radiation protection program. The procedures described are for: access control; radiation
work permits; personnel, equipment and area decontamination; personnel monitoring; radiation
surveys; radiation protection training; contamination control; methods of maintaining
exposures as low as is reasonably achievable and reviews of the effectiveness of the health
physics program. A health physics manual describing facility and procedures will be pro-
vided to each permanently assigned employee. To ensure that exposures are maintained ALARA
the applicant will develop procedures prior to issuance of the low power testing license for
the HP program using the guidaice of Regulatory Guide 8.8 when practicable. We have
revizwed the applicant's internal dosimetry commitments. By letter dated July 18, 1980, the
applicant will implement a bioassay program prior to issuance of the low power testing
license in accordance with Regulatory Guide 8.9. The applicant has provided an acceptable
alternative to Regulatory Guide 8.14, "Personne! Neutron Dosimeters," (Pe.. 1). The pro-
cedures as described are consistent with the guidance of Regulatory Guide 1.33, “Quality
Assurance Program Requirements (Operation),” (Rev. 2) and Regulatory Guide 8.8. These
radiation protection procedures will be required to be established, implemented, and main-
tained by the Farley 2 Technical Specificatiors.

Based on our evaluation, we conclude that the radiation protection program incorporated in
the Farley Plant design will provide reasonable assurance that occupational doses will be

maintained as low as reasonably achievable and within the limits of 10 CFR Part 20. These
radiation protection measures are consistent with the guidelines of Regulatory Guide 8.8.

Therefore, the radiation protection program is acceptable.
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13.0 CONDUCT OF OPERATIONS

13.5 Physical Security Plan

The applicant's phy.ical security plan was originally approved by the NRC staff on February 23,
1979. The approved security plan addresses the protection of both Units 1 and 2 against
radiological sabotage as required by 10 CFR Part 73.55.

As a result of subsequent revisions, the approved plan consists of a document entitled
“Joseph M. Farley Nuclear Plant Modified Amended Security Plan" dated August 30, 1979,
These security documents are withheld from public disclosure in accordance with Section
2.790(d)(1) of 10 CER Part 2. In conjunction with the Unit 2 application, the staff has
again reviewed the physical security plan against the requirements of 10 CFR Part 73.55 and
has determined that the plan is acceptable except as noted below.

By letter dated August 18, 1980, the applicant committed to implementing -~rtain changes in
his physical security program. Satisfactory implementation of those commitm...s is required
prior to fuel loading of Unit 2. The Office of Inspection and Enforcement will verify
implementation prior to fuel loading.

In addition, we require that the applicant fully comply with the requirement of 10 CFR Part
73.55 which states that: All keys, locks, combinations, and related equipment used to

cont- 1 access to protected or vital areas shall be controlled to reduce the probability of
c.npromise. Whenever there is evidence that any such key, lock, combination, or related
equipment may have been compromised, it shall be changed. Upon termination of emp loyment of
any employee, such keys, locks, combinations, and related equipment to which that employee
had access shall be changed. This requirement will be made a condition ir the license.

The identification of vital areas and measures used to control access to these areas, as
described in the plan, may be subject to amendments in the future based on a confirmatory
evaluation of Unit 2 o determine those areas where acts of sabotage might cause a release

of radionuclides in sufficient qua *ities to result in dose rates equal to or exceeding 10 CFR
Part 100 limits.



14.0 INITIAL TEST PROGRAM

The Safety Evaluation Report for Farley Units i and 2 through Supplement No. 3 concluded
that:the initial test program for the facility as described in the Final Safety Analysis
Report (through Amendment 61) was acceptable. The applicant proposed other changes to the
initial test program in Amendments 62 through 73. We have evaluated the changes and found
that they are consistent with present guidance for initial test programs. Therefore, we
conclude that these changes are acceptable.

By letters dated May 28, 1980 and July 7, 1980, applicant described its rodified startup
physics test program for Unit 2, in which some of the startup tests pertormed on Unit 1 will
not be repeated on Unit 2. We have reviewed the modified startup physic; test program for
Unit 2. The basis for the elimination of some of the startup tests is that the design of
Unit 2 is essentially identical to the design of Unit 1. The tests performed on Unit 1 were
all satisfactory. To verify that the as-built core of Unit 2 is essentially identical to
that of Unit 1, the test results for Unit 2 will be compared to those of Unit 1 with
acceptance criteria that are tighter than those used for Unit 1. A similar modified startup
physics test pregram was approved by NRC for North Anna Unit 2. We conclude that the
modified startup physics test program for Unit 2 meets the applicable requirements of

10 CFR 50.34, "Contents of applications; technica) information," and Appendix B to 10 CFR

Part 50, "Quality Assurance C iteria for Nuclear Power Plants and Fuel Reprocessing Plants,"
and is therefore acceptable.
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15.0 ACCIDENT ANALYSIS

15.2 Thermal and Hydraulic Analvses
15.2.2 Accidents

By letter dated March 1, 1979, Alabama Power Company submitted a revised ECCS analysis for
Farley Unit 1. This analysis used the February 1978 version of the Westinghouse ECCS
Evaluation Mode! (WCAP-9220-P-A), which was reviewed and approved by the staff in its letter
Lo Westinghouse dated August 29, 1978. By letter dated May 9, 1979, we transmitted our
safety evaluation approving the ECCS analysis for Farley Unit 1.

By FSAR Amendment 72, the applicant updated the FSAR to incorporate this approved ECCS
analysis for both Units 1 and 2. Unit 2 uses the same fuel as Unit 1 and has the same ECCS
design. On this basis, we conclude that the ECCS analysis for Unit 2 as presented in FSAR
Amendment 72 meets the applicable requirements of 10 CFR 50.46, "Acceptance Criteria for
Emergency Core Cooling Systems for Light Water Nuclear Power Reactors.," and Appendix K to
10 CFR Part 50, "ECCS Evaluation Models," and is therefore acceptable.

15.3 0Offsite Dose Analyses
15.3.3 Fuel Handling Accident

By letter dated March 11, 1977, we requested the applicant to perform an analysis of the
fuel handling accident inside containment. In FSAR Amendment Ncs. 67 and 71, applicant
provided the analysis and a description of modifications to the containment purge system,
including seismically qualified charcoal filters.

"he staff requirements for effective mitigation of a postulated fuel handling accident
irvide containment is to provide a means for prompt detection of any radioactive release
fol, 'wed by automatic containment isolation, or else to purge via an ESF-grade filtration
systen In addition, the consequences of any activity released should be well within (less
than 25 percent of) the 10 CFR Part 100 guideline values.

We find that this modified filter system meets the requirements of an ESF system and that
the calculated doses from a fuel handling accident within containment are well within the
guidelines of 10 CFR Part 100. We conclude that the proposed modification meets the staff
requirements and s therefore acceptable. The assumptions used in our calculations are
listed in Table 15-3a and the consequences shown in Table 15-6a.



TABLE 15-3a

FUEL HANDL'Nu ACCIDENT ASSUMPTIONS (IN CONTAINMENT)

Shutdown Time, hours
Total Number of Fuel Rods in the Core

Number of Fuel Rods Involved in the
Refueling Accident

Power Peaking Factor

lodine Fractions Released from Pool
Elemental

Organic

Effective Filter Efficiency, percent
Elemental

Organic

X/Q Values, seconds per cubic meter
0-2 hours @ 1260 meters
0-2 hours @ 3200 meters

TABLE 15-6a

100
41,448

264
1.65

-4
-4

- N
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»* x>
e
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POTENTIAL OFFSITE DOSES DUE TO DESIGN BASIS ACCIDENTS

Two-Hour
Exclusion Boundary
(1260 meters)

Thyroid Whole Body
(rem) (rem)
Fuel Handling
(I Containment) 45 <1
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Course of Accident
Low Population Zone
(3200 meters)

Thyroid wWhole Body
(rem) (rem)
7 <1



17.0 QUALITY ASSURANCE

17.3 Quality Assurance Program

Since the issuance of Supplement No. 3 to the Safety Evaluation Report, the applicant has
submitted amendments to its quality assurance program description for the opzrations phase
of the Joseph M. Farley Nuclear Plant. Our review of the changes to the quality assurance
program has verified that the criteria of Appendix B to 10 CFR Part 50 have been adequately
addressed in Section 17.2 of the FSAR as amended through Amendment 72.

The staff has recently developed a revised procedure for conducting the review of safety-
related structures, sytems, and components (Q-1ist) to which the guality assurance program
applies. This review involves all branches that have responsibility for reviewing the FSAR
and significantly enhances the staff's confidence in the acceptability of the Q-1ist. Staff
re-review of the Q-1ist using the revised procedure is important for proper operation,
maintenance, and modification of all safety-related items over the plant lifetime (40 years);
however, its completion is not deemed to be necessary prior to granting authority to load
fuel and perform low power tests, because the new item is not likely to require maintenance
or modification in the short time internal of operation at low power. This re-review is
presently under way and the results will be reported prior to full power operation.



22.0 TMI-2 REQUIREMENTS

22.1 Introduction

The accident at Three Mile Island (TMI) Unit 2 resulted in requirements which were developed
from the recommendations of several groups established to investigate the accident. These
groups include the Congress, the General Accounting Office, the President's Commission on
the Accident at Three Mile Island, the NRC Special Inquiry Group, the NRC Advisory Committee
on Reactor Safeguards, the Lessons-learned Task Force and the Bulletins and Orders Task
Force of the NRC Office of Nuclear Reactor Regulation, the Special Review Group of the NRC
Office of Inspection and Enforcement, the NRC Staff Siting Task Force and Emergency
Preparedness Task Force, and the NRC Offices of Standards Development and Nuclear Regulatory
Research. The report NUREG-0660 entitled “NRC Action Plan Developed as a Result of the
TMI-2 Accident” (Action Plan) was developed to provide a comprehensive and integrated plan
for the actions now judged necessary by the NRC to correct or improve the regulation and
operation of nuclear facilities. The Action Plan was based on the experience from the TMI-2
accident and the recommendations of the investigating groups.

In the development of the Action Plan (NUREG-0660), the NRC has transformed the recommenda-
tions of the investigating groups into discrete scheduled tasks ‘hat specify changes in its
regulatory requirements, organization, or procedures. Some actions to improve the safety of
operating plants were judged to be necessary before an action plan could be developed,
although they were subsequently included in the Action Plan. Such actions came from the
Bulletins and Orders issued by the Commission immediately after the accident, the first
report of the Lessons-Learned Task Force issued in July 1979, and the recommendations of the
Emergency Preparedness Task Force. B8efore these immediate actions were applied to operating
plants they were approved by the Commission. The Joseph M. Farley Nuclear Plant Unit 1 is
operating and has implemented applicable immediate actions.

Our review of TMI-2 requirements is based on the Commission policy statement issued on
June 16, 1980, regarding the requirements to be met for current operating license
applications. The requirements are derived from NRC's Action Plan (NUREG-0660) and are
found in NUREG-0694, "TMI-Related Requirements for New Operating Licenses." The Joseph M.
Farley Plant, Unit 2 was measured against the NRC regulations as augmented by these
requirements.

The TMI-related requirements and actions for new operating licenses (NUREG-0694) are in four
parts: (1) those required to be completed by the applicant prior to receiving a fuel loading
and low-power testing license, (2) those required to be completed by the applicart prior to
receiving a license to operate at appreciable power levels up to full power, (3) those the
NRC will take prior to issuing licenses, either for fuel loading and low power testing or

for full power operation, and (4) those required to be completed by a licensee prior to a
specif’ed date.
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Chapter 22 of this supplement addresses the applicant's implementation of the TMi-related
requirements in the Farley 2 plant. The applicant has provided a report, "Response to TMI-?
Action Plan," by its letter dated June 20, 1980, that gives its initial response to our
requirements. During our review, we met with the applicant in Bethesda and at the Farley
Plant site. The applicant has amended its initial response as a result of our review.
Meeting results and applicant's letters relevant to our review are discussed in applicable
sections of this supplement.

Each of the following sections corresponds to one of the four parts of NUREG-0694. Section
22.2 addresses fuel loading and low-power testing requirements. Section 22.3 addresses full
power requirements. Section 22.4 addresses NRC actions. Section 22.5 addresses dated
requirements. All of the requirements for fuel loading and low-power testing are addressed.
In addition, those requirements for full power which have been completed are also addressed.
The remaining requirements for a full power license will be addressed in Supplement No. 5 to
our Safety Evaluation Report.
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22.2 Fuel-lLoading and Low-Power Testing Requirements

1.A.1.1 Shift Technical Advisor

irement

A technical advisor to the shift supervisor shall be present on all shifts and available to
the control room within ten minutes. Although minimum training requirements have not been

specified, shift technical advisors should enhance the accident assessment function at the
plant.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.2.1.b, and
letters of September 27 and November 9, 1979.)

Position

Each licensee shal) provide an on-shift technical advisor to the shift supervisor. The

shift technical advisor (STA) may serve more than one unit at a multi-unit site if qualified
to perform the advisor function for the various units.

The shift technical advisor shall have a bachelor's degree or equivalent in a scientific or
engineering discipline and have received specific training in the re .ponse and analysis of
the plant for transients and accidents. The shift technical advisor shall also receive
training in plant design and layout, including the capabilities of instrumentation and
controls in the contro! room. The licensee shall assign normal duties to the STAs shift
technical advisors that pertain to the engineering aspects of assuring safe operation of the
plant, including the review and evaluation of operating experience.

Clarification

1. Due to the similarity in the requirements for dedication to safety, training and onsite
location and the desire that the accident assessment function be perfermed by someone
whose normal duties involve review of operating experiences, our preferred position is
that the same people perform the accident and operating experience assessment functions.
The performance of these two functions may be split if it can be demonstrated the
persous assigned the accident assessment role are aware, on a current basis, of the
work being done by those ~eviewing operating experience.

A To provide assurance that the STA will be dedicated to concern for the safety of the
plant, our position has been that STAs must have a clear measure of independence from
duties associated with the commercial operation of the plant. This would minimize
possible distractions from safety judgments by the demands of commercial operations.

We have determined that, while desirable, independence from the operations staff of the
plant is not necessary to ~rovide this assurance. It is necessary, however, to clearly
emphasize the dedication to safety associated with the STA position both in the STA job
description and in the personnel filling this posiiion. It is not acceptabie to assign
a person, who is normally the immediate supervisor of the shift supervisor, to STA
duties as defined herein.
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3. It is our position that the STA should be available within ten minutes of being
summoned and therefore should be onsite. The onsite STA may be in a duty status for
periods of time longer than one shift, and therefore, asleep at some times, if the ten
minute availability is assured. It is preferable to locate those doing the operating
experience assessment onsite. The desired exposure to the operating plant and contact
with the STA (if these functions are to be split) may be able to be accomplished by a
group, normally stationed offsite, with frequent onsite presence. We do not intend, st
this time, to specify or advocate a minimum time onsite.

4. The implementation schedule for the STA reguirements is to have the STA on duty by
January 1, 1980 or fuel loading date, whichever is later, and to have STAs, who have
completed all training requirements, on duty by January 1, 1981. While minimum
training requiroments have not been specified for January 1, 1980, the STAs on duty
that time should enhance the accident and operating experience assessment function at
the plant.

Discussion and Conclusions

Alabama Power Company (APCo) i{s currently providing an on-shift technical advisor for opera-
tion of Farley Unit 1. The NRC, in a letter from A. Schwencer to F. L. Clayton of APCo,
dated April 3, 1980, concluded that the licensee had revised its administrative directives
to specifically define the duties and responsibilities of the STA "and was in essential
compliance with the short term Lessons Learned position on STAs." The applicant proposed
that these same 5TAs will alsc service Farley Unit 2.

During normal plant operations, the five APCo employees who have been assigned to serve as
5TAs in an emergency situation will function as Shift Foremen - Inspecting. Each shift crew
will have a Shift Supervisor, a Shift Foreman - Operating and a STA/Shift Foreman -
Inspecting who will service both Farley units. The STA/Shift Foreman - Inspecting duties
are to handle the tagging out of equipment, maintain an equipment status log, handle the
processing of work orders, and to verify implementation of independent valve position
verification requirements. The Shift Foreman - Operating is a licensed Senior keactor
Operator responsible to the Shift Supervisor for operation of the two nuclear units. As
current plant procedures do not delineate the specific responsibilities assigned the
STA/Shift Foreman - Inspecting, we are not sure what additional duties he might be assigned
now or in the future.

In response to our request, APCo has agreed to modify its procedures prior to fuel loading
to specifically describe these responsibilities and to include a specific statement that the
STA shall not assume a command or control function or function as a Shift Supervisor or
Shift Foreman - Operating.

During our review, we were concerned that as a result of his responsibilities as »nift
Foreman - Inspecting, the STA might not learn of the existence of a slowly developing
emergency condition in one of the units witil too long after the condition was first
recognized. APCo has agreed to augment its operating procedures to specify that the Shift
Supervisor will notify the STA and request his immediate presence in the control room as
soon as the Shift Supervisor learns of a significant abnormality or incipient emergency.

54



The NRC Office of Inspection and Enforcement will review the procedures after they are
modified and will assure that the appropriate modifications as stated above are made prior
to fuel load.

In our review, we ascertained that the STA will be informed of the results of evaluation of
Licensing Event Reports and corrective action measures that might be useful to him in
carrying out his emergency advisory role. A newly formed Systems Performaice Group (SP
Group) will assess operational data, including Licensing Event Reports. The procedures for
the SP Group state that "The SP Group shall provide general engineering suppcrt for the S.4
function. When SP Group personnel performing operational assessment conclude that informa-
tion exists which may be relative to the function of the STA, such information will be
issued to the STAs."

Subject to confirmation by the Office of Inspection and Enforcement that the procedure: have
been modified to specify Shift foreman ~Inspecting responsibilities and assignments as
discussed above and that procedures have been modified to specify prompt calling of the STA
to the control room wupon learning of a significant abnormality or incipient emergency, we
conclude that the requirements concerning STAs for fuel loading and low power testing have
been met. In accordance with our Dated Requirement (I.A.1.1 in Section 22.5 of this
supplement) APCo is required to have STAs who have completed all training requirements on
duty by January 1, 1981.

I.A.1.2 Shift Supervisor Administrative Duties

Requirement

Review the administrative duties of the shift supervisor and delegate functions that detract
from or are subordinate to the management responsibility for assuring safe operation of the
plant to other personnel not on duty in the control room.

This requirement shall be met before fue) 'oading. (See NURCG-0578, Section 2.2.la, Item (4),
and letters of September 27 and November 9, 1979,)

Position

- 18 The highest level of corporate management of each licensee shall issue and periodically
reissue a management directive that emphasizes the primary management responsibility of
the shift supervisor for safe operation of the plant under all conditions on his shift
and that clearly establishes his command duties.

2. Plant procedures shall Le reviewed to assure that the duties, responsibilities, and
authority of the shift supervisor and control room operators are properly defined to
effect the establishment of a definite line of command and clear delineation of the
command decision authority of the shift supervisor in the control room relative to
other plant management personnel. Particular emphasis shall be placed on the following:

a. The responsibility and authority of the shift supervisor shall be to maintain the
broadest perspective of operational conditions affecting the safety of the plant
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as a matter of highest priority at all times when on duty in the control room.
The principle shall be reinforced that the shift supervisor should not become
totally involved in any single operation in times of emergency when multiple
operations are required in the control room.

b. The shift supervisor, until properly relieved, shall remain in the control room at
all times during accident situations to direct the activities of control room
operators. Persons authorized to relieve the shift supervisor shall be specified.

¢. 1f the shift supervisor is temporarily absent from the contrul room during routine
operations, a lead control room operator shall be designated to assume the control
room command function. These temporary duties, responsibilities, and authority
shail be clearly specified.

3. Training programs for shift supervisors shall emphasize and reinforce the
responsibility for safe operation and the management function that the stift supervisor
is to provide for assuring safety.

4 The administrative duties of the shift supervisor shall be reviewed by the senior
of ficer of each utility responsible for plant operations. Administrative functions
that detract from or are subordinate to the management responsibility for assuring the
safe operation of the plant shall be deleg ted to other operations personne! not on
duty in the control room.

Discussion and Conclusions

APCo has issued a management directive, dated December 12, 1979, which emphasizes the
assignment of primary management responsibility to the shift supervisor. The directive is
signed by F. L. Clayton, APCo Senior Vice President. APCo irnformed us that the directive
will be re,ssued on an annual basis.

Administrative Procedure FNP-0-AP-16 "Corduct of Operation - Operations Group" has been
revised to further clarify the responsibility of the shift supervisor. This procedure
delineates the command decision authority of the shift supervisor in the control room
relative to other plant management personnel or onshitt operations personnel. It also
delineates the responsibilities of the control room operators. Both the December 12, 1979
management directive and FNP-0-AP-16 require the shift supervisor to maintain, as a matter
of highest priority, a broad perspective of operational conditions affecting the safety of
the facility. He shall not become totally involved in any single operation when multiple
operations are taking place.

The December 12, 1979 APfo management directive referenced above also covers the requirement
that the shift supervisor remain in ti . control room during an emergency and transfer of
control room command during routine operations. It states:

“The Shift Supervisor, until properly relieved, shall remain in the control room at all

times during accident situations to direct the activities of the control room operators
and perform the duties of Emergency Director. The on-call Emergency Director shall
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relieve the Shift Supervisor of Emergency Director duties. Only Senior Reactor
Operator management personnel (shift supervisor or higher) are authorized to relieve
the Shift Supervisor during accident conditions of his control room commander function.

If the Shift Supervisor is temporarily absent from the control rvom during routine
operations, personnel authorized to assume the control room command function will be a
licensed Senior Reactor Operator and Emergency Director trained. A formal relief will
be conducted.”

The training program for shift supervisors includes indoctrination in the plant administra-
tive procedures which focus on and emphasize, as noted above, the shift supervisors'
responsibility for safe operation of the plant and the management function that the shift
supervisor is to provide.

The Manager of Nuclear Generation has fully participated in the review and revision of
administrative procedures with specific emphasis on the delegation of miscellaneous duties
to personnel other than the shift supervisor.

We have completed our review of shift supervisor administrative duties. Procedures have
been revised to establish the authority of the shift supervisor and delineate a clear line
of succession. Administrative duties have been reviewed, and where not safety related,
reassigned to other personnel. The training program adequately emphsizes the shift super-
visors' management function. Therefore, we conclude that this requirement has been met.

[.A 1.3 Shift Manning
Requirement

The following position is provided in a July 31, 1980 letter from the NRC Director, Division
of Licensing, to all applicants for operating licenses and licensees of operating plants
which stated the NRC's interim criteria for shift staffing and *imitations on use of overtime:

"At any time a licensed nuclear unit is being operated in Modes 1-4 for

a PWR (Power Operation Startup, Hot Standby, or Hot Shutdown respectively)
or in Modes 1-3 for a BWR (Power Operation, Startup, or Hot Shutdown
respectively), the minimum shift crew shall include two licensed serior
reactor operators (SRO), one of whom shall be designated as the shift
supervisor, two licensed reactor operators (R0O), and two unlicensed
auxiliary operators (AD). For a multi-unit station, depending upon the
station configuration, shift staffing may be adjusted to allow credit

for licensed senior reactor operators (SRO) and licensed reactor operators
(RO) to serve as relief operators on more than one unit; however, these
individuals must be properly licensed on each such unit. At all other
times, for a unit loaded with fuel, the minimum shift crew shall include
one shift supervisor who shall be a licensed senior reactor operator
(SRO), one licensed reactor operator (RO), and one unlicensed auxiliary
operator, "




Adjunct requirements to the shift staffing criteria stated above are as follows:

a. A shift supervisor with a senior reactor operator's licenss, who is also a member of
the station supervisory staff, shall be onsite at all times when at least one unit is
loaded with fuel. A shift supervisor with a senior reactor operator's 1'cense on both
units and who is a member of the station supervisory staff shall be onsite at all times
when both of the units are loaded with fuei,

b. A licensed senior reactor operator (5R0) shall, at all times, be in the control room
from which a reactor is being operated. The shift supervisor may from time-to-time act

as relief operator for the licensed senior reactor operator assigned to the control
room.

¢. For any station with more than one reactor containing fuel, the number of licensed
senior reactor operators onsite shall, at all times, be at least one more than the
number of control rooms from which the reactors are being operated.

d. In addition to the licensed senior reactor operators specified in a., b., and c. above,
for each reactor containing fuel, a licensed reacior operator (RO) shall be in the
control room at all times.

e. In addition to the operators specified in a., b., c¢., and d. above, for each control
room from which a reactor is being operated, an additional licensed reactor operator
(RO) shall be onsite at all times and available tc serve as relief operator for that
control room. As noted above, this individual may serve as relief operator for each

unit being operated from that control room, provided he holds a current license for
each unit.

f. Auxiliary (non-licunsed) operators shall be properly qualified to support the unit to
which assigned.

g. In addition to the staffing requirements stated above, shift crew assignments during
periods of core alterations shall include a licensed senior reactor operator (S5R0) to
directly supervise the core alterations. This licensed senior reactor operator may
have fuel handling duties but shall not have other concurrent operational duties.

In addition, licensees of operating piants and applicants for operating licenses shall
include in their administrative procedures (required by license conditions) provisions
governing required shift staffing and movement of key individuals about the plant. These
provisions are required to assure that qualified plant personnel to man the operational
shifts are readily avaiiable in the event of an abnormal or emergency situation.

The administrative procedures shall also set forth a policy concerning overtime work for the
senior reactor operators, reactor operators, and shift technical advisor required by these
interim criteria. These procedures shall stipulate that overtime shall not be routinely
scheduled to compensate for an inadequate number of personnel to meet the shift crew
staffing requirements. In the event that overtime must be used, due to unanticipated or
unavoidable circumstances, the following overtime restrictions shall be followed:
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(1) An individual shall not be permitted to work more than 12 hours straight (not including
shift turncver time).

(2) An individual shall not be permitted to work more than 24 hours in any 48-hour period.
(3) An individual shall not work more than 72 hours in any 7-day period.

(4) An individual shall not work more than 14 consecutive days without having two con-
secutive days off.

However, recognizing that circumstances may arise requiring deviation from the above
restrictions, such deviation may be authorized by the plant manager or higher levels of
management in accordance with published procedures and with appropriate documentation of the
cause.

This requirement shall be met before fuel loading (see letter of July 31, 1980).
Discussion

APCo, in letters to the Director, Nuclear Reactor Regulation dated August 7 and 14, and
September 8, 1980, and in telephone discussions with members of the NRC staff to clarify the
information presented in these letters, has informed us that it will not have a sufficient
number of senior r-actor operators who are licensed on both of the Units to meet the current
NI'" licensed senior reactor operator requirements for operation of dual unit plants before
April 1, 1981. For a dual unit plant with a common control room such as Farley, the require-
ments include two licensed senior reactor operators (SROs), each of whom is licensed on both
units whenever one of the two units is in other than a cold shutdown condition. It als.
requires that one of these SROs b> designated as the shift supervisor.

NRC-administered examinations to qualify for a Unit 2 senior reactor operator license were
given in early August, 1980. As a result of these examinations, seven SROs licensed on
Units 1 and 2 will be availabie for shift work at the time of fuel loading. At this time,
there will also be available for shift work eight SROs licensed or Unit 1, only. This
number of personnel is not sufficient to provide two double-]icensed SROs on each shift,
since a minimum of ten is required with eight-hour shifts.

APCo has scheduled six operating personnel tc take the Unit 2 SRO examination in November
1980 and another two in February 1981. APCo's reference to April 1981 as the time by
which it expects to meet the SRO shift manning requirement is based on the last of its
Unit 2 SRO license candidates taking the examination in February and allowing five or six

weeks following the examination for the NRC to ~.t the licenses.
We have explored in detail APCo plans . . =+ s fur providing additional SROs who are
licensed on both units on each operat. = .. w. APCo plans to operate the plant with
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five operating crews that will be rotated on the day, night, and evening shifts. APCo has
informed us that between fucl load of Unit 2 and April 1, 1981 (when it expects to fully
meet the NRC requirement that two SROs licensed on both units be provided on each shift) it
expects ‘>t the five operating crews will be manned by three SROs (as indicated in APCo's
August 14, 1980 submittal) who are licensed on Unit 1 or Unit 2 as follows:

1.  Provide one SRO that is licensed for the unit to which he is assigned, on each shift
for each unit, designated as the shift supervisor for the unit to which he is assigned.

& Assign a shift supervisor to the control room area whenever his unit is operating

vodes 1, 2, 3, and 4).

3. Assign an additional SRO (shift foreman-operating), licensed as a minimum on Unit 1, to

each shift when either unit is operating.

This SRO, as part of his responsibilities,

will perform routine in-plant equipment inspections and walkdowns for Univ 2 (as well
as for Unit 1) and will report the results to the Unit 2 shift supervisor.

Thus, three SROs will be assigned to each shift, one in addition to the two required, to

compensate for the deficiency in meeting the new NRR requirement.

for five shifts is proposed as follows:

Shift Supervisor
Unit 1

SRO Unit 1
SRO Unit 1
SRO Unit 1
SRO Unit 1
SRO Unit 1 & 2

(¥ P

Shift Supervisor
Unit 1

SRO Unit 1
SRO Unit 1
SRO Unit 1
SRO Unit 1 & 2
SRO Unit 1 & 2

FUEL LOAD TO 1/81

Shift Supervisor

Unit 2
1. SRO Upnit 1 & 2
2. SRO Unit 1 & 2
3. SRO Unit 1 & 2
4. SRO Unit 1 & 2
5. SRO Unit 1 & 2

1/81 10 4/1/81

Shift Supersisor

__ _Unit 2

1. SRO Unit 1 & 2
2. >SRO Unit 1 & 2
3. SRO Unit 1 & 2
4. SRO Unit 1 & 2
5. SRO Unit 1 & 2

W wWN

The detailed SRC manning

Shift Foreman
gggratigg

SRO Unit 1 & 2
SRO Unit 1
SRO Unit 1
SRO Unit 1
SRO Unit 1

[ T

Shift Foreman
_Operating

SRO Unit 1 &
SRO Unit 1 &
SRO Unit 1
SRO Unit 1
SRO Unit 1

2
2

APCo has advised us that the shift crew stafting shown cbove is based on the following

assumptions:

Fuel Load to 1/81

(1) No attrition will take place on the SRO staff.

(2) Shift vacancies due to vacation or sick time or unexpected attrition will be accom-
plished using either limited overtime of one or more of four non-shift persons who have
Units 1 & 2 SRO licenses-two of which are staff jobs not SRO license designated.



1/1/81 to 4/1/81

(1) Four of the six candidates scheduled to take the Unit 2 SRO license examinations in
November are licensed by January 1981.

(2) One SRO will be lost due to attrition.

(3) Shift vacancies due to vacation, sick time, or retraining will be accomplished using
either limited overtime or one or more of four non-shift persons who have Units 1 & 2
5R0s two of which are staff jobs not SRO designated.

If the examination passing rate is smaller than APCo predicts, or if there is attrition of
staff, then some combination of overtime and interruption of training and vacations would be
necest sry to maintain station manning.

As indicated above, only two of the five shift crews are expected, by fuel loading, to have
two double licensed SROs (licensed on both Units 1 and 2). However, each operating crew
will have three SROs, two of which will be designated as shift supervisors, one more shift
supervisor than is required by the NRC. APCo informed us that the shift supervisors have
more experience and leadership ability than other SROs.

The third SRO on each crew will be a.signed as the shift foreman - operating. Only one of
the five shift crews will have a shift foreman - operating who is double licensed at the
projected time of fuel loading. The other four shift crews will have shift foremen -
operating who are licensed as an SRO on Unit 1 only. The shift foremen operating who are
not double licensed will, however, have been trained in the minor differences between the
two units. For all practical purposes, the two units are identical. Because of this, we
believe that it is reasonable to expect that an SRO licensed on Unit 1 and trained in the
minor differences between the two units will be capable of adequately carrying out all of
the SRO functions on Unit 2 except those for which an SRO licensed on Unit 2 is required by
the NRC regulations.

The shift supervisors are required to remain in the control room area unless relieved by an
appropriately licensed SRO. This area includes restrooms. On those shift crews where the
shift supervisor of Unit 2 is the only SRO licensed on Unit 2, he will be required *o remain
in the control room area at all times. He will have to rely on the shift foreman operating
to maintain a visual cognizance and to advise him as needed on conditions and activities
outside the control room. It is our view, based on the discussion above, that a shift
foreman operating, even though licensed only on Unit 1, will be able to perform effectively
as a reviewer and evaluator of both Unit 1 and Unit 2 systems and operations and that he
will serve as an effective advisor to both Unit 1 and Unit 2 shift supervisors on matters
concerning both units,

We conclude that APCo's proposal for manning shift crews with SROs as noted above will
provide adequate senior operator oversight and supervision of the shift operators quring the
interim period betwee.. fuel load and the time when APCo has a sufficient number of double

licensed SROs to provide two on every shift and is acceptable for the reasons summarized
below:
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o Unit 2 is for all practical purposes identical to Unit 1.

- As required by regulations, each unit will be manned by SROs and ROs who are licensed
for that umit.

- The two-unit shift staffing is based on eight-hour shifts with some periodic use of
overtime (as noted below) and will be instituted upon issuance of a license for Unit 2.

- The five-crew shift provides for an extra day shift which allows for training to be
conducted

- An extra SRO is provided on each shift.

By #i1 1, 1981, 24 ROs will be licensed on both Units 1 and 2. This will provide
sufficient ROs to operate the plant and allow training to upgrade the ROs for SRO
licenses. This should provide an adequate supply of SROs to meet staffing contingencies.

In its August 14, 1980 submittal, APCo made the fcllowing commitment with respect to
overtime:

"Alabama Power Company's policy is to maintain adequate manpower such
that overtime will not be routinely scheduled in order to compensate for
inadequate numbers of personnel to meet shift staffing requirements.
Routine scheduling of overtime will not be employed for this reason at
the Farley Nuclear Plant. There will be circumstances where periodic
overtime must be utilized as a normal -ourse of business even though
shift staffing levels are adequate. These circumstances include the
following: training those operators who are presently licensed only on
Unit 1 for licenses on Unit 2; initial fueling of Unit 2 concurrent with
operation of Unit 2; refueling of Unit 1 concurrent with Unit 2 startup
operation; off-shifi operator requalifications/upgrade training, and
other circumstances in which additional operators are required on shift
for off-normal operations.

"When it is necessary to implement the periodic overtime discussed
above, the following restrictions appropriately incorporated into

Administrative Procedures will be utilized:

"(A) An individual shall not be permitted “o work more than 12 hours
straight (not including shift turr.ver time).

"(B) An individual shall not be permitted to work more than 24 hours in
any 48-hour period (not including =hift turnover time).

"(C) An individual shall not work more than 72 hours in any seven-day
peried (not including shift turnover time).

"(D) An individual shall not work more than 14 consecutive days without
having two consecutive days off.

"Recognizing that circumstances may arise requiring deviation from the
above restrictions, such deviation may be authorized by the Plani Manager
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or his designee in accordance with Administrative Procedures and with
appropriate documentation of the cause."

We will require that when fully staffed with a sufficient number of double licensed SROs,
APCo revise its procedures to fully meet the requirements of NRC's July 31, 1980 letter on
shift manning and overtime.

With respect to the command function of the shift supervisors, it was not clear to us that
APCo had provided for a clear delineation of the command decision authority of a lead shift
supervisor to be in charge of both units in the event of an emergency. An APCo letter dated
August 22, 1980, states:

"One of the two Shift Supervisors will be designated as the “Shift
Supervisor in Charge" and will hold a Unit 1 and Unit 2 license. The
Shift Supervisor in Charge will also be the interim Emergency Director
who will function in the event of an emergency until the Plant Manager
or other designated Emergency Director arrives on site. The Shift
Supervisor in Charge will delegate the role of interim Emergency Director
to the other Shift Supervisor if, in his judgment, the incipient or
actual emergency involves principally Unit Number 1 and the other Shift
Supervisor is licensed only on Unit Number 1. If the emergency affects
both units, the Shift Supervisor in Charge will normally not make such
delegation."

We find this to be acceptable. The Office of Inspection and Enforcement will confirm that

APCo has established administrative procedures to satisfy this requirement prior to fuel
load.

For licensed reactor operators (RO), the shift requirement is three, one licensed on each
unit and one licensed on both units. For eight-hour shift operation, nine ROs licensed on
Unit 2 or Units 1 and 2 are needed. APCo has indicated its goal is to operate with five

v ift crews which would require ten ROs. As a result of the recent examinations, nine ROs
licensed on Units 1 and 2 will be available for shift work at the time of fuel loading. At
this time, there will also be available for shift work eleven ROs licensed on Unit 1, only.
This will permit forty-five man shifts per week to cover forty-two man shifts actually
required double licensed. This will leave three shifts per week for requalification training
and to accommodate contingencies.

APCo has scheduled three operations personnel to take the Unit 2 RO examination in November
1980. Twenty-two additional RO trainees are in the pipeline, with 12 scheduled to be examined
in February 1981 and ten to be examined in September 1981.

We conclude that APCo's plan for manning shift crews with ROs, as noted above, will provide
satisfactory reactor operator coverage during the interim period between fuel load and

April 1, 1981, at which time APCo expects to have a sufficient number of ROs licensed on
Unit 2. However, in the interim period, APCo does not have a surplus of personnel (e.g., it
assumes that all three of the RO examinees will pass the Nov..oer examination) and any
chortage may be further aggravated by attrition or illness beyond that expected. APCo has
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recently informed us that there are a number of potential remedies they believe are available
to compensate for any shortfall of ROs that may develop. APCo has stated that the required
RO staffing can be accommodated by (1) use of licensed personnel who currently do not hold
jobs required to have licenses, are not in the operating or management chain, nor involved

in training instruction, (2) judicious and limited use of overtime, and (3) a cutback on
vacations and training.

Five STAs are available for shift operation, which is acceptable (see Section 1.A.1.1).
Twenty-two health physics technicians are available for shift operation, which is acceptable.

Conclusions

We have reviewed the information on shift manning and overtime provided by APCo in the
SAR as amended, and the submittals dated August 7, 14, and 22, 1980, and September 8, 1980
and compared the information with the applicable portions of 10 CFR 50.34(b)(7),

10 CFR 50.54(1), (j), (k), (1), (m), 10 CFR Part 55, and the Interim Criteria dated

July 31, 1980,

for the long term, the licensee proposes to operate in accordance with the regulations and
the Interim Criteria; our evaluation shows that his program complies with the requirements
and is acceptable. For the next few months, however, the licensee will have too few double
licensed SROs to comply wich the Interim Criteria, and has proposed an acceptable plan to
compensate by using three SROs on each shift instead of the two required by the Interim
Criteria. In any case, a licensed SRO would be assigned to the plant to perform routine
in-plant equipment inspections and walk-downs.

With respect to ROs, for the next few months, APCo does not have a surplus of ROs licensed
for Unit 2 but, does hava an adequate number to provide satisfactory coverage. To compensate
for any shortfall that may develop, APCo has proposed an acceptable contingency plan, as
noted above.

we conclude that, for the long term, APCo has made acceptable plans for increasing the total
numbers of licensed operators and senior operators to be available for shift manning.

I.A.3.1 Revise Scope and Criteria for Licensing Examinations

Requirement

All reactor operator license applicants shall take a written examination with a new category
dealing with the principles of heat transfer and fluid mechanics, a time 1imit of nine
hours, and a passing grade of 80 percent overall and 70 percent in each category.

All senior reactor operator license applicants shall take the reactor operator examination,
an operating test, and a senior reactor operator written examination with a new category
deaiing with the theory of fluids and thermodynamics, a time limit of seven hours, and a
passing grade of 80 percent overall and 70 percent in each category.

These requirements shall be met before fuel loading. (See letter of March 28, 1980.)
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Discussion and Conclusion

We informed the Applicant that the scope and criteria for licensing examinations would be
chanes . - _ted in the above requirement.

Further, have informed Farley management that individuvals licensed on Unit 1 who fail the
examination on Unit 2 will be prunibited from performing licensed duties on Unit 1 until
they have been requalified.

These requirements will be implemented for operators of Farley Unit 2.

1.8.1.2 Evaluation of Organization and Management Improvements of Near-Term Operating
License Applicants

Requirement

The licensee organization shall comply with the findings and requirements generated in an
interoffice NRC review of licensee organization and management. The review will b2 based on
an NRC document entitled “"Draft Criteria for Utility Management anc Technical Competence."
The first draft of this document was dated February 25, | 10, but the document is changing
with use and experience in ongoing reviews. These draft criteria address the organization,
resources, training, and qualifications of plant staff, and management (both onsite and
offsite) for routine operations and the resources and activities (both onsite and offsite)
for accident conditions.

Establish an onsite group, independent of the plant staff, that is assigned to perform
independent reviews of plant operational activities and that has a capability for evaluation
of operating experiences at nuclear power plants.

Organizational changes are to be implemented on a schedule to be determined prior to fuel
loading.

Position

Corporate management of the utility-owner of a nuclear power plant shall be sufficiently
invalved in the operational phase activities, including plant modifications, to assure a
continual understanding of plant conditions and safety considerations. Corperation manage-
ment shall establish safety standards for the operation and maintenance of the nuclear power
plant. To these ends, each utility-cwner shall establish an organization, parts of which
shall be located onsite, to: perform independent review and audits of plant activities;
provide technical support to the plant staff for maintenance, modifications, operational
problems, and operational analysis, and aid in the establishment of programmatic require-
ments for plant activities.

The licensee shall establish an integrated organizational arrangement to provide for the

overall management of nuclear power plant operations. This organization shall provide for
clear management control and effective lines of authority and communication between the
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organizational units involved in the management, technical support, and opera‘ion of the
nuclear unit. The key characteristics of a typical organizational arrangement are:

Integration of all necessary functional responsibilities under a single responsible
head.

The assignment of responsibility for the safe operation of the nuclear power plant(s)
to an upper level executive position.

Utility management shall establish a group, independent of the plant staff, but assigned
onsite, to perform independent reviews of plant operational activities. The main functions
of this group will be to evaluate the technical adequacy of all procedures and changes
important to safe operation of the facility, and to evaluate and assess the plants' operating
experience and performance.

Discussion and Conclusion

In evaluating the adequacy of the APCo organization and management for operation of the
Farley Unit 2, NRC staff members met and held discussions with APCo corporate management in
Bethesda, Maryland, on June 24, 1980 and traveled to the Farley Plant and to the corporate
offices of Birmingham, Alabama, on June 30 through July 2, 1980, where they met and held
discussions with members of APCo's Farley plant staff and corporate management staff. The
information presented here is based on the oral discussions as well as information that has
been formally submitted to the NRC by APCo. As a general guideline for this evalution, we
used the "Draft Criteria for Utility Management and Technical Competence," dated February 25,
1980, developed by the NRC staff.

APCo has restructured its corporate organization to place all nuclear operations under a
single individual, with the title Vice President Nuclear Generation and who has no functional
responsibility for activities related to non-nuclear plants. The designee for this position,
Mr. R. P. McDonald, holds a Bachelor of Science degree in Engineering from the U.S. Naval
Acaucay, and has had extensive experience, as a naval officer, in the operation of reactor
plants on nuclear submarines. In addition, he was the APCo Corporate Manager of Operations
Quality Assurance for three years and was Vice President - Power Supply Services, where he
managed an organization that included project engineering support to the Farley Nuclear
Plant in areas of design, construction, maintenance, procurement, and technical “‘aison.

Mr. McDonald reports to Mr. F. L. Clayton, Senior Vice President, who has had 33 years of
experience with the company - 20 of which are nuclear related.

Mr. McDonald is actively involved in Farley Plant operational activities. He reviews and
approves the qualification requirements for all plant staff positions and for all offsite
staff positions. MHe reviews and certifies the qualifications of plant personnel in the
categories of managers, lead professional-technical personnel and shift supervisors. He
approves the technical content of all plans developed, submitted, and implemented in
accordance with regulatory requirements (e.g., industrial security plan, quality assurance
plan, plant staff training program). He periodically assesses the staff training and quality
assurance program. He reviews plant inspection reports. He reviews all deficiencies and
violations of plant procedures and technical specification requirements. He serves as the
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Vice Chairman of the Nuclear Offsite Review Board which meets quarterly, and he appoints and
receives reports from Operation Evaluation Teams which make special evaluations of plant
operations and staff performance.

Corporate managers reporting to Mr. McDonald include a General Manager of Nuclear Generation
(Mr. H. 0. Thrash), a Maznager of Nuclear Fngineering and Technical Support (Mr. 0. D.
Kingsley), a Manager of Safety Audit and Engineering Review (Mr. J. W. McGowan), and a
Manager of Design and Construction Quality Assurance (Mr. *. C. Petty, Jr.). All of these
managers hold Bachelor of Science degrees in an engineering discipiine and have substantial
nucle . power related experience that they accrued in the U.S. Navy's nuclear submarine
programs and/or in working on the Farley Plant. This offsite corporate nuclear organization
has a tehcnical staff of approximately 50 employees. It provides general management oversite
of Farley Plant activities in areas of operating abnormalities, maintenance problems, design
changes and modifications, licensing, physical cecurity, and emergency planning. This APCo
organization is supplemented by the technical staff of Southern Company Services which
serves in an architect engineering and licensing advisory role within the Southern Company
(of which APCo is part). Approximately 49 members of the Southern Company Services
technical staff are permanently dedicated to the support of Farley Plant activities. In
addition, APCo has standing contracts with Bechtel Power Corporation and Westinghouse
Electric Corporation to provide technical .ssistance as requested in the areas of general
architect-engineering and nuclear steam systems support.

The APCo offsite technical staff is not structured to perform detailed designs and technical
analyses in support of the Farley Plant. Instead, it is oraanized to handle the management
and engineering coordination of these support activities. Detailed design engineering and
technical support assistance for the Farley Plant is obtained from Southern Company Services,
Bechtel Power Corporation and Westinghouse Electric Corporation. The Nuclear Engineering
and Technical Support group under Ms. 0. Kingsley is the APCo interface with these organiza-
tions and manages and coordinates the contracting and performance of these support
activities.

APCo informed us that in the event of an accident at the Farley Plant, the members of its
offsite technical staff that go to the site will not act in an advisery role to the plant
staff but act principally as coordinators to obtain the expert assistance as needed from
Southern Company Services, Bechtel Power Corporation, and Westinghouse Electric Corporation.
APCo has stated that since these staff members do this type of coordination as a part of
their normal day to day job they need no special training with respect to the Farley Station
(i.e., plant problems, design modifications, operation procedure changes, etc.). We agree
that staff members performing such coordination would not require such special training on
plant status. APCo informed us that while it has not made any agreements with other
utilities concerning the pooling of resources for use in emergencies, it does belong te the
Institute for Nuclear Power Operations (INPO) group and will avail itself of any emergency
resources that are available through INPO.

APCo has proposed that instead of providing a group onsite to perform independent (of the

plant staff) reviews of plant operational activities, it will accomplish the tasks that such
an independent group might perform by using a combination of organizations. The first and
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most substantive of these groups is a newly formed Systems Performance Group which will
perform reviews of plant operational experience to identify and resolve existing or
potential plant operational problems having significant safety consequences. This group
will also determine areas where changes in design procedures or practices could improve
operational reliability and more effectively mitigate consequences of accidents, mal func-
tions, and eriors. As currently structured, this group is not independent of the plant
staff; it reports tc the plant manager. Another of these groups is a newly formed entity
referred to as Operations Evaluation Teams whose members are drawn from the ..rporate office
or other offsite locations and who are appointed by and report to the Vice President -
Nuclear Generation. These teams are to go to the site, as assigne” to evaluate plant
operations and assess plant staff performance as they pertain to safety. We were informed
that the first of these teams has already made two evaluation visits to the site and that it
is a goal to have such t=ams go out about once each month. The third organization that is
propesed to assist in this review of operational activities is the operations quality
assurance organization which has been reconstituted as the Safety Audit and Engineering
Review Group. This group will have a multidisciplined staff of engineers located onsite and
reporting of site to the Corporate Manager of Safety Audit and Engineering Review By
letter dated August 8, 1980, applicant indicated that this croup will (1) verify thal the
review and evaluation to be performed by the other groups are performed and are handled in
accordance with APCo policies and procedures, (2) perform independent reviews of specific
plant operational activities, and (3) perform onsite quality assurance work.

We have orally informed APCo that we are concerned that by having the independent engineering
veview and evaluation of operational activities performed by the same onsite group that
performs the QA activities, the QA activities might dilute the engineering review and
evaluation effort. APCo informed us that it would have six multidisciplined engineers
assigned to this group, that only about 20 percent of an individual's time might be devoted
to QA work, and APCo is confident that this onsite group will adequately perform all the
required independent review and evaluation activities that APCo has listed for this group in
its August 8, 1980 submittal to the NRC. While we have expressed a concern, as noted above,
regarding the potential for QA efforts diluting the independent engineering review and
evaluation effort, we believe that if sufficient and continual management attention is given
to this concern, the approach as proposed by APCo can meet the NR” objectives fur onsite
independent engineering review and evaluation . * plant operational activities. Therefore,
we find this approach to be acceptable at this time. However, we intend to review this
activity at the Farley plant in about a year, as we plan to do at all other licensed plants,
to assure that the onsite group is functioning properly and to determine if some changes are
needed to make it more effective. We will include requirements for the functioning of tnis
onsite group in the Farley 2 Tech~ical Specifications.

APCo has a formal program in place for review or :icensee Event Reporis (LERs) and for
assuring feedback of operating experience informat..: .o its operating staff. This is
discussed further in Item 1.C.5 of this supplement entitied "Procedures for Feedback of
Operating Experience to Plant Staff."

With regard to the health physics (HP) staffing and organization, we found five functional
groups--Health Physics, Waste and Decon, Counting Room and Emergency Planning, ALARA, and



Chemistry--reporting to the Chemical and Health Physics (C&HP) Supervisor who is the
Radiation Protection Manager (RPM) as defined in Regulatory Guide 1.8, “"Personnel Selection
and Training." Each of theze groups was headed by a Supervisor or Foreman. There were
individuals within the CAHP group qualified tc act as RPM in the absence of the C&HP
Supervisor and to provide technical assistance in routine and accident situations.
Technicians and foremen were qualified by specialty, either chemistry or health physics as
required by Regulatory Guide 1.8, "Personnel Selection and Training." Due to a recent
reorganization that res.lted in promotions of several HP technicians to foremen positions,
approximately half of the health physics technician positions were filled with contractors
during novmal oprations. APCo recruiting records showed that approximately 14 additional
individuais were to be hired into HP technician positions by the end of summer, with
recruiting continuing for additional openings. It is APCo's intent to have sufficient staff
50 as not to require contract technicians during normal operations.

Because the HP supervisors, foremen, and technicians are functioning separately from
chemistry, because they are trained and qualified as HP technicians specifically (not as
Chemistry and also HP technicians), and because the inspection history at the plant has
shown this organization to function effectively, we rind this organization acceptable. We
required, and applicant has agreed, that the Farley Unit 2 Technical Specifications will
show the separation of health piysics and chemistry at the levels reporting to the C&HP
Supervisor.

The plant staff organization in Section 13.1 of the FSAR shows the C&HP Supervisor reporting
directly to the Technical Superintendent with a dotted line reporting to the Assistant Plant
Manager. Applicant's representatives stated that this dotted line represented the C&HP
Supervisor's authority to report directly to the Assistant Plant Manager in matters of
radiation protection when necessary. Licensee representatives stated that the Technical
Superintendent provided management and assistance to the C&HP Supervisor on personnel and
administrative matters and interfaced with other plant staff on behalf of the C&HP
Supervisor when necessary. Licensee management staied that the management reporting system
a now implemented functioned effectively ana hat requiring the C&HP Supervisor to report
directly to the Assistant Plant Manager for all matters would dilute the Assistant Plant
Manager's time with administrative and personnel activities, would reduce his time available
for other duties and would, therefore, detract from the safe operation at the plant. We
reviewed the methods of communication between the CZHP Supervisor, the Technical Super-
intendent, and the Assistant Plant Manager and found them acceptable. Because the C&HP
Supervisor effectively reports to the Assistant Plant Manager for substantial matters of
radiation protection and because the inspection record for the plant shows this arrangement
to function effectively, we find the organization as functioning acceptable. We required,
and applicant has agreed, that the Technical Specifications will show the organization as it
is functioning.

With regard to organization and staffing for emergencies, applicant's representatives stated
that their Emergency Plan was being revised in accordance with NUREG-0654, "Criteria for
Preparation and Evaluation of Radiological Emergency Response Plans and Preparedness in
Support of Nuclear Power Plants," and that the revised plan would be submitted to the NRC
for review and approval shortly. (See Section II1.A.1.1 of this section for our evaluation
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of emergency preparedness plans.) Applicant's representatives stated that they have
increased health physics staffing beyond that required by NUREG-0654, so that there is now &
health physics foreman plus technicians for each shift.

We conclude that APCo's organization and management improvements related to TMI lessons
learned are substantial and provide reasonable assurance that appropriate and due concern

for safety will be exercised in the operation of Farley Plant Unit 2.

I.C.1 Accident Analysis and Mrocedure Revision

Requirement.

Analyze small-break loss-of-coolant accidents over a range of break sizes, locations, and
conditions (including some specified m:'Itiple equipment failures) and inadequate core cooling
due to both low reacter coolant system inventory and the loss of natural circulation to
determine the important phenomena involved and expectod instrument indications. Based on

these analyses, revise as necessary emergency procedures and training.

These reguirements shall be met before fuel loading. (See NUREG-0578, Sections 2.1.3b
and 2.1.9, and letters of September 27 and November 9, 1979.)

Position

Analyses, procedures, and training addressing the following are required:
; Small-break loss-of-cooiant accidents;

2. Inadequate ccre cooling; and

3. Transients and accidents.

Some analysis requirements for small breaks have already been specified by the Bulletins and
Order Task Force. These should be completed. In addition, pretest calculations of some of
the Loss of Fluid Test (LOFT) small-break tests (scheduled to start in September 1979) shall
be performed as means to verify the analyses performed in support of the small-break
emergency procedures and in support of an eventual long-term verification of compliance with
Appendix K of 10 CFR Part 50.

In the analysis of inadequate core cooling, the following conditions shall be analyzed using
realistic (best-estimate) methods:

1. Low reactor coolant system inventory (two examples will be required - loss-of-coolant
accident (LOCA) with forced flow, LOCA without forced flow).

2. ‘oss of natural circulation (due tc ioss of heat sink).
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These calculations shall include the period of tine during which inadequate core cooling is
approached as well as the period of time during whic, inadequate core cooling exists. The
calculations shall be carried out in real time far enouvh that all impcrtant phenomena and
instrument indications are included. Each case should thun be repeated taking credit for
correct operator action. These additional cases will provice the basis for developing
appropriate emergency procedures. These calculations should a'so provide the analytical
basis for the design of any additional instrumentation needed to orovide operators with an
unambiguous indication of vessel water level and core cooling adequacy (See Section 2.1.3b
of NUREG-0578).

The analyses of transients and accidents shall include the design basis events specified in
Section 15 of each final Safety Analysis Report (FSAR). The analyses shall include a single
active failure for each system called upon to function for a particular event. Consequential
failures shall also be considered. Failures of the operators to perform required control
manipulations shall be given consideration for permutations of the analyses. Operator
actions that could cause the complete loss of function of a safety system shall also be
considered. At present, these analyses need not address passive failures or multiple system
failures in the short term. In the recent analysis of small break LOCAs, complete loss of
auriliary feedwater was considered. The complete loss of auxiliary feedwater may be added
to the failures being considered in the analysis of transients and accidents if it is con-
cluded that more is needed in operator training beyind the short-term actions to upgrade
auxiliary feedwater system reliability. Similarly, in the long term, multiple failures and
passive failures may be considered depending in part on staff review of the results of the
short-term analyses,

The transient “nd accident analyses shall include event tree analyses, whici' are supple-
mented by corputer calculations for those cases in which the system response to operator
actions is unclear or these calculations could be used to provide important quantitative
information not available from an event tree. For exampie, failure %o initiate high-pressure
injection could lead to the water level being below the top of the core for some transients,
and a computer calculation could provide information on the amount of time available for
corrective action. Reactor simulators may provide some information in defining the event
trees and would be useful in studying the information available to the operators. The
transient and accident analyses are to be performed for the purpose of identifying appropriate
and inappropriate operator actions relating to important safety considerations such as
natural circulation, prevention of the loss of reactor coolant to the extent that the water
level in the reactor vessel drops below the top of the core, and prevention of more serious
accidents.

The information derived from the preceding analyses shall be included in the plant emergency
procedures and operator training. Analyses performed by the nuclear steam supply system
(NS55) vendors will be put in the form of emergency procedure guidelines and that the changes
in the procedures will be implemented by each licensee or applicant.

In addition to the analyses performed by the reactor vendors, analyses of selected transients

should be performed by the NRC Office of Research, using the best available computer codes,
to provide the basis for comparisons with the analytical methods being used by the reactor
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vendors. These comparisens together with comparisons to data, including LOF" small break
test data, will constitute the short-term verification effort to assure the adequacy of the
analytical methois being used to generate emergency procedures.

Discussion and Conclusions

This item requires analysis, procedure guidelines, emergency procedures, and operator
training related to small-break loss-of-coolant accidents, inadequate core cooling, and
transients and non-LOCA accidents.

Westinghouse submitted analyses for small-break accidents Topical Report WCAP-9600,
“Report on Small Break Accidents for Westinghouse NSS5 System"; June 1979. Emergency pro-
cedure guidelines were then developed from these analyses by the Westinghouse Plant © rs
Group. These guidelines were reviewed and approved by the staff in November 1979. The
staff review of these analyses and guidelines was performed by the Bulletin and Orders Task
Force as is documented in their report on Westinghouse reactors, "Generic Evaluation of
Feedwater Transients and Smal) Break Loss-of-Coolant Accidents in Westinghouse-Designed
Operating Plants,” NUREG-0611, January 1980 (Appendix X, section 2.2). we have reviewed
the design features of the Farley Unit 2 plant and we conclude that the review and approval
of the small-break LOCA analyses and guidelines apply in total to the Farley, Unit 2 plant.

By letter dated June 30, 1980, the licensee submitted procedures for loss-of-coolant accident
(including small breaks), inadequate core cooling, anticipated transienis without trip,

steam generator tube rupture, anc loss of main feedwater. These procedures are required to
be reviewed by the staff and corrected by the applicant prior to full power operation. (See
requirement [.C.8 of Part 2 of NUREG-0694.)

Based upon our review to date of the procedures submitted by the licensee, we find they are
generally ronsistent with the guidelines for Westinghouse plants. There are a number of
minor inconsistencies with specific details of the guidelines and some instructions to the
operator are vague. These matters ure being discussed with the licensee. Our detailed
comments on the procedures were transmitted to the licensee, and we met with the licensee to
discuss procedure revisions required for technical and sequential adequacy. Selected revised
emergency procedures will be walked through a simulator and the plant and further changes
made, if necessary The revisions described in the Conclusions Regarding Existing Instru-
mentation in I1.F.2 of Section 22.2 of this supplement will be made. The resulting revised

emergency procedures will be incorporated into the plant training program and operating
procedures.

As we stated above, the selected procedures in their current state are generally consistent
with the guidelines for Westinghouse piants. These procedures are in place at the plant and
are avail.ble for any emergency. Since the procedures deal primarily with the cooldown of
the reactor and steam cycle ana since the decay heat load at 5% of rated power is minimal,
we find the procedures in their current state to be acceptable to support operation up to 5%
power for low power testing and tr ining. We will report our evaluation of the completed
procedures ir Supplement 5 to our Safety Evaluation Report, prior to full power operation.
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1.C.2 Shift Relief and Turnever Procedures

irement

Revise plant procedures for ift relief and turnover to require signed checklists and Ic js

to assure that the operating ‘aff (including auxiliary operators and maintenance personnel)
p ssess adequate knowledge of critical plant parameter status, system status, availability,

and alignment.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.2.1c, and
letters of September 27 and November 9, 1979.)

Discussion and Conclusions

Farley Nuclear Plant Administrative Procedure FNP-0-AP-16 was modified for Farley Unit 1 to
implement this change in response to this requirement for operating plants. This change was
reviewed and found acceptable for Farley Nuclear Plant Unit 1 as documented in the NRC's
April 3, 1980 letter from A Schwencer to F. L. Clayton of APCo. This revised procedure is
also applicable to and acceptable for operation of Farley Nuclear Plant Unit 2. We will
reguire implementation in the license.

1.C.3 Shift Supervisor Responsibilities

Requirement

lssue a corporate management directive that clearly establishes the command duties of the
shift supervisor and emphasizes the primary management responsibility for safe operstion of
the plant. Revise plant procedures to clearly define the duties, responsibilities and
authority of the shift supervisor and the control room operators.

These requirements shall be met before fuel loading. (See NUREG-0578, Section 2.2.1a,
Items 1, 2, and 3, and letters of September 27 and November 9, 1979.)

Discussion and Conclusion

APCo corporate management issued a directive and modified Farley Nuclear Plant Administrative
Procedure FNP-0-AP-16 for Unit 1 in response to this requirement. This directive and procedure
revision were reviewed and found acceptable for Farley Nuclear Plant Unit 1 as documented in
the NRC's April 3, 1980 letter from A. Schwencer to F. L. Clayton of APCo. This directive

and revised procedure are also applicable to and acceptable for operation of Farley Unit 2.

1.C.4 Control Room Access

Raquirement
Revise plant procedures to limit access to the contro! room to those individuals responsible

for the direct operation of the plant, technical advisors, specified NRC personnel, and to
establish a clear line of authority, responsibility, and succession in the control room
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This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.2.2a, and
letters of September 27 and November 9, 1979.)

Discussion and Conclusions

farley Nuclear Plant Administrative Procedure FNP-0-AP-16 was modified for Unit 1 to implement
this change in response to this requirement for operating plants. This change was reviewed
and found acceptable for Farley Nuclear Plant Unit 1 as documented in the NRC's April 3,
1980 letter from A. Schwencer to F. L. Clayton of APCo. This revised procedure is also
applicable tc and acceptable for operation of Farley Nuclear Plant Unit 2.

1.C.5 Procedures for Feedback of Operating Experience to Plant Staff

Requirement

Review and revise, as necessary, procedures to assure that onerating experiences are fed
pack to operators and other personnel.

This requirement shall be met before fuel loading.

Position

Fach licensee shall review its procedures and revise them, as .ccessary, to assure that
important operating experience originating both withi: and outside the organization is
continually provided to operators and other personnel and is incorporated into training and
retraining programs. These procedures shall assure that high-priority matters are dealt
with promptly while keeping operating personnel from being deluged with paper or instruc-
tions on less important matters to the detriment of their overall prof!:iency.

Discussion and Conclusion

A newly formed plant System Performance Group has been assigned the responsibility for
engineering evaluation of the operating history of the Farley Plant (equipment failures,
design problems, operation errors, etc.) and Licensee Event Reports (LER) from other plants
of similar design, with dissemination of the results of such evaluations to other members of
the plant staff. Reports of significant events f om other plants, vendor notifications and
regulatory notifications are reviewed and evaluated in accordance with appropriate plant
procedures. Procedures specify plant superintendents and supervisors as recipients of

ertinent information and they distribute it as required In addition, procedures require
that information important to the ..A performing his job be sent directly to him by the
System Performance Group.

Procedures also specify how operating personnel are to be informed of plant modifications,
procadure revisions and license changes that have operational or safety significance. A .o
informed us that it s instituted a prog am whereby each shift crew will be given traininy
(as a crew) after eacn four weeks of operation (i.e., four weeks on operating shiit work,
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then one week .t training). Operating crew members will be informed of all new information
considered important to safety (including LER evaluations) during tiese trainin; sessions.

Based on our discussions at the plant site with plant staff and operating crew members and a.
review of plant procedures and other information submitted by APCo, we have concluded that
important operating experience originating both within zid outsiue the organization will be
continually and appropriately provided to operators and other personnel and is incorporated
into training and retraining programs.

I1.C.7 NSSS Vendor Review of Procedures

Requirement

Obtain nuclear steam supply system (NSSS) vendor review of low-power testing procedures to
further verify their adequacy.

This requirement must be met before fuel loading.

Discussion and Conclusions

The applicant has submitted the low-power physics test procedures to westinghouse for review
and Westinghouse comments have been received at the Farley Plant. We require that comments
also be provided by Westinghouse for the augmented low power tests (Item I.G.1 of this

section). The Office of Inspecticn and Enforcement will verify fulfillment of this require-
ment prior to fuel loading.

1.0.1 Control Room Design

Requirement

Perform a preliminary assessment of the control room to identify significant human factors
deficiencies and instrumentation problems and establish a schedule approved by the NRC for
correcting deficiencies.

This requirement shall be met before fuel loading.

Discussion and Conclusions

As part of the staff actions following the TMI-2 accident, the staff requires that all
licensees and applicants for operating licenses conduct a detailed control roonm design
review. We expect these reviews tc be initiated within the next several months and be
completed by the end of 1982. As an interim measure, Alabama Power Company (APCo) was
required to perform a preliminary design assessment of the Unit 2 control room to identify
significant human factors deficiencies and instrumentation problems. Results of APCo's
assessment are provided in a June 10, 1980 letter to the NRC. The NRC staff and its
consultant followed up the APCc assessment with a 5-day onsite control room audit. The
review included the assessment of control and display panel layout, annunciator design,
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labeling of panel components, and the usability and completeness of selected emergency
procedures. The audit was performed by means of detailed inspection of the control panels,
interviews with operators, and observation and videotaping of operators as they walked
through selected emergency procedures.

Although our review identified some human factors deficiencies, in general we found that the
control room was designed to promote effective ~nd efficient operator actions. The controls
and displays are functionally grouped and generally well integrated. The audio alarm system
is designed to provide a directional as we'' as tonal differentiation. The first-out annun-
ciators provide information to assist the o, ators in rapid diagnosis of system conditions.
Alarm displays have good visibi ity and are easily readable from the main control area.
Alarm displays are located over appropriate system controls and displays. Physical design
of the vertical boards and the control cor..le reflects consideration of human anthropometry
with alarm panels tilted down for normal visual access and all controls on bench boards
accessible to all operators.

The more sign’ficant human factors related deficiencies in the Farley Unit 2 control room
which were identified during the control room audit are as follows:

9 Control room noise. Noise measurements taken at 3 locations throughout the control
room ranged from a low of 66 dB(A) to a high of 76.5dB(A).

2. Annunciator Prioritization. With the exception of the first cut, annunciators lack
prioritization by color.

3. Annunciator Audible Alarms. Alarms levels are barely audible above ambient noise
levels.

4. Accidental Actuation. Switches near the edge of the console are subject to accidental
actuation.

8. Color Coding. Color of demarcation tape has no significance and the tape is not a
pernanent installation. There are too many colors to allow for easy system
discrimination.

6. Operator Aids. All operator aids should be made permanent (i.e., yellow tape used to
flag important meters).

7. Labeling. Components, systems, subsystems and panels, lack panels, and some components
are mislabeled.

8. Process Computer. One of two cathode ray tubes is inoperavol-, alarm printer paper feed
is not operating properly.

9. Controllers. All reverse acting valve controllers {valve opens on decreasing control
signal) should be either changed, oriented, or labeled for consistant open/close or
increase/decrease positions,
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Tolerar e ranges. No normal or out-of-tolerance ranges are indicated on meters.

+' Fw cgency Diesel Generator. There are no provisions for lamp test on diesel generator
stavus lights; also they are poorly illuminated.

12. Annunciators. Bulb change subjects the control room operator to a shock hazard.

The above deficiencies are those which we believe could cause the operator to take erroneous
actions under stressful conditions that mav arise during an abnormal event. These actions
could initiate a transient or could exacerbate the operator's response to an abnormal event
already underway. However, rone of these deficiencie offer any significant safety risk to
fual loading and low power testing because there are larger thermal margins te the onset of

exceeding fuel design limits and safety limits during low power operation than during full
power cperation.

In order to correct these deficiencies, APCo and the staff have agreed that except as noted
in Item 10, the following solutions will b implemz.ated prior to escalation beyond five
percent power:

Control Room Noise. The background noise originated “rom the air conditioning ducts
located in the control room ceiling. APCo will relocate the volume control diffusers
and rebalance the flow rates throughout the system. This relocation and rebalancing
should reduce the background noise to an acceptable level (less than 65 dB(A)).

2. Annunciator Prioritization. APCo will develop a list of annunciators that should
receive more operator attention. These annunciators will be prioritized by color.

3. Annunciator Alarms. APCo will increase the main control board, balance of plant and
emergency power board annunciator alarm levels to 6-8dB(A) above the ambient noise
level. Reduction of the background noise will result in more audible alarm levels.

4, Accidental Actuation. APCo will extend the horizontal portion of the main control
board to prevent inadvertent operation of controls.

&, Color Coding. APCo will review the color utilized for demarcation. A colur will be
used that provides significance and the tape will be permanently installed. Colors
used for system discrimination will be reviewed in order to reduce the number of colors
*nd to increase system discrimination.

6. Operator Aids. All operator aids will be made permanent.

45 Labeling. APCo will review the main control board and will relabel as required for
easy identification and for consistency.

8. Process Computer. APCo wil) correct the paper feed problem and ensure that both main
control room cathode ray tubec are operable. A hood will be added to the cathode ray




tube lucated on the main control board reactor panel to reduce the glare. A cross
index of data point addresses will be provided for the operator.

9. Controllers. All reverse acting controllers will be consistently labeled (open/close).

10. Tolerance Ranges. APCo will provide for normal, alert and alarm ranges for the sig-
nificant main control room meters. As a first priority, meters identified in emergency
procedures will be completed before exceeding 5 percent power. Other signficant meters
will be completed as information is available, but will be finished before completion
of the initial refueling outage.

11. Emergency Diesel Generator. A program for lamptesting the diesel generator status

lights is being developed. The illumination level will be increased.

12. Annunciators. The shock hazard to the control room operator will be eliminated by
covering the exposed wires.

In addition to the above listed deficiencies, our review identified a number of minor defi-
ciencies, the correction of which we believe will enhance effective, efficient, and safe
operator actions for long-term operation. In many cases the deficiencies identified by the
staff had been previously identified by Alabama Power Company during their control room
review and in many cases plans are now in process to rectify these deficiencies. However,
to ensure that the additional modifications are made in the most efficient and effective
manner to the control room, the staff will not require implementation of the minor design
deficiencies until Alabama Power Company has completed the detailed control room design
review to be required of all operating reactors. As part of this design review we will
require APCo to evaluate the benefits of installing data recording and logging equipment in
the control room to correct the deficiencies associated with trending of important param-
eters on strip chart recorders in use at most nuclear power plants.

Based on the findings of this review, it is the staff's judgment that the implementation of
the above list of corrective actions will contribute to lessen the probability of operator
errors during emergency operations. The Office of Inspection and Enforcement will verify
completion of these corrective actions. We may require additional improvements to be made
as a result of the licensee's detailed control room design review. We expect the completion
of the detailed review and most corrective actions to be implemented early in 1982.

1.G.1 Training During Low-Power Testing

Requirement

Define and commit to a special low-power testing program approved by NRC to be conducted at
power levels no greater than 5 percent for the purposes of providing meaningful technical
information beyond that obtained in the normal startup test progrem and to provide supple-
mental training.

This requirement shall be met before fuel loading.

78



Pesition

The TMI Task Action Plan states that new operating licensees will conduct a set of low power
tests to increase the capability of shift crews and ensure training in plant evolutions and
cff-normal events. Near-term operating license facilities will be required to develop and
implement intensified exercises during the low power testing program. This may involve the
repetition of startup test. on different shifts for training purposes.

Prior to issuance of a lov power license, each applicant must commit to conduct a Jow-power
test program similar to that conducted at Sequoyah Unit 1 and North Anna Unit 2.

The low-power test program conducted at Sequoyah Unit 1 consisted of nine tests, eight of
which involve natural circulation in {he reactor coolant system at low power conditions, but
at norma!, or nearly normal operating pressures and temperatures.

The specific tests proposed are:

1. Natural circulation test;

2. Natural circulation with simulated loss of offsite ac power;

3. Natural circulation with loss of pressurizer heaters;

4. Effect of secondary side isolation on natural circulation;

S. Natural circulation at reduced pressure;

6. Cooldown capability of the charging and letdown system;

e Simulated loss of all onsite and offsite ac power;

8. Establishment of natural circulation from stagnant conditions; and

9. Forced circulation cooldown (Part A) and boron mixing and cooldown (Part B).

Each applicant for a full power operating license must perform tests similar to the above
tests conducted at Sequoyah except for Test 8 and Test 9b. Test 8 may be deleted if training
for each operator is provided on a simulator that has been updated as necessary using
Westinghouse and TVA test da'.a collected during performance of Test 8 at Sequoyah. Test 9b
must be performed but may be modified and deferred until completion of the power-ascension

program and manufacturer's acceptance test, provided that it is performed immediately following
the manufacturer's acceptance test. Other exceptions to the test program will be considered

if unique, plant-specific differences could cause one or more tests conducted at North Anna
and Sequoyah to be unsafe.




Discussion and Conclusions

By letter dated July 17, 1980, the applicant committed to performin, a special Tow-power
test program which will consist of Tests 1 through 7 and %a prior to exceeding five percent
of rated power. In addition, the applicant committed to p. form Test 9b after completion of
the power ascension program and the Westinghouse NSSS acceptance tests. Chapter 14 of
Farley Unit 2 FSAR will be modified to describe this test. In lieu of performing Test &,
the app'icant has committed to providing Farley Nuclear Plant perators training on a
simulator that has been modified using test data coliected by Westinghouvse and TVA at
Sequoyah.

It is concluded that the iow power test program describeu in the applicant's letter dated

July 17, 1980, will satisfy Requirement 1.G.1. Prior to conduccing these tests, the applicant
must submit a test description, procedures and safety analysis for review and approval by

the staff. Applicant has agreed to provide this information by September 1, 1980, based on
its scheduled start of the tests on October 1, 1980.

11.8.4 Training for Mitigating Core Damage

Requirement

Develop a training program to instruct all operating personnel in the use of installed
systems, including systems that are not engineered safety features, and instrumentation to
monitor and control accidents in which the core may be severely damaged.

This requirement shall be met before fuel loading.

Position

The staff requires that the applicant develop a program to ensure that all operating personnel
are trained in the use of installed plant systems to control or mitigate an accident in

which the core is severely damaged. The training program shall include the foliowing topics.

A Incere Instrumentation

1. Use of fixed or movable incore detectors to determine extent of core damage and
geometry changes.

2. Use of thermocouples in determining peak temperatures;, methods for extended range
readings; methods for direct readings at terminal junctions.

B. Excore Nuclear Instrumentation (NIS)

B Use of NIS for determination of void formation; void location basis for NIS response
as a function of core temperatures and density changes.



C. Vital Instrumentation

1. Instrumentation response in an accident environment; failure sequence (time to
failure, method of failure); indication of reliability (actual vs indicated level).

2. Alternative methods for measuring flows, pressures, levels, and temperatures.

a. Determination of pressurizer level if ail level transmitters fail.

b. Determination of letdown flow with a clogged filter (Tow flow).

2l

Determination of other Reactor Coolant System parameters if the primary
method of measurement has failed.

D. Primary Chemistry

¥ Expected chemistry results with severe core damage; consequences of transferring
small quantities of liquid outside containment; importance of using leak tight
systems.

: A Expected isotopic breakdown for core damage; for clad damage.

3.  Corrosion effects of extended immersion in primary water; time to failure.

E. Radiation Monituring

18 Response of Process and Area Monitors to severe damages; behavior of detectors
+hen saturated; method for detecting radiation readings by direct measurement at
detector output (overanged detector), expected accuracy of detectors at different
locations; use of detectors to determine extent of core damage.

2. Methods of determining dose rate inside containment from measurements taken outside
containment.

e Gas Generation

1. Methods of Hz generation during an accident; other sources of gas (Xe, Kr); tech-
nigques for venting or disposal of non-condensibles.

2. "2 flammability and explosive limit, sources of 02 in containment or Reactor
.lant System.

Discussion and Conclusions

By letter dated July 29, 1980, the applicant submitted an outline of a training program to
meet the requirements of 11.8.4. The program, "Training for Mitigating Core Damage," was
developed by Alabama Power Company to ensure that all licensed operating employees are
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properly trained to use information available from installed plant systems to recogr ze,
control, and mitigate an accident in which the core is severely damaged. This training
supplements the existing training program and consists of 15 hours of classroom instruct’® a,
followed by an examination at the conclusicn of the program. Personnel attending the
program will include licensed operators, licensed senior operators, emergency directors
required by the emergency plan, shift technical advisors, and plant instructors associated
with training for mitigating core damage. In addition, other non-licensed operating
personnel will be trained in those parts of the program that are applicable to their job
func*ions. Training will be completed prior to pperation above 5 percent power. The
Office of Inspection and Enforcement will verify that training has been completed prior

to operation above five percent power.

Based on the foregoing, we conclude that the applicant has met the requirement for fuel
loading and low-power testing.

I1.0.1 Re).er and 5afety Valve Test Requirements

Requirement

Describe a test program and schedule for testing to qualify reactor coolant system relief and
safety valves under expected operating conditions for design basis transients and accidents.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.1.2, and
letters of September 27 and November 9, 1979.)

Position

Pressurized water reactor and boiling water reactor licensees and applicants shall conduct
testing to qualify the reactor coolant system relief and safety valves under expected
operating conditions for design basis transients and accidents.

Clarification

8 Expected operating conditions can be determined through the use of analysis of
accidents and anticipated operational occurrences referenced in Regulatory Guide 1.70,
“Standard furmat and Content of Safety Analysis Reports."

R: This testing is intended to demonstrate valve operability under various flow condi-
tions, that is, the ability of the valve to open and shut under the various flow
conditions should be demonstrated.

3. Not all valves on all plants are required to be tested. The valve testing may be
conducted on a prototypical basis.

4. The effect of piping on valve operability should be included in the test conditions.
Not every piping configuration is required to be tested, but the configurations that

are tested should produce the appropriate feedback effects as seen by the relief or
safety valve.



S. Test data should include data that would permit an evaluation of discharge piping anc
supports if those components are not tested directly.

Discussion and Conclusions

By letter dated July 16, 1980, we requested applicant to provide commitments to fulfill this
requirement.

The applicant submitted its response by letter dated July 23, 1980. The applicant has
stated that it will participate in the EPRI/NSAC program to conduct performance testing of
PWR relief and safet' valves and associated piping and supports. The applicant nhas ref-
erenced the propose s PRI program ("Program Plan for the Performance Verification of PWR
Safety/Relief Valv s and Systems," dated December 13, 1979 for the performance testing of
these valves.

A description oi the test program was provided to the NRC by EPRI in December 1979. We will
review this program and schedule to ensure that the NUREG-0578 requirements are met.
Preliminary discussions w*th EPRI also indicate that meeting the clarified requirements of
NUREG-0578 is feasible. The applicant has committed that by July 1, 1981 it will submit to
the NRC evidence, supported by a summary of the test data, of the operability of the safety
and relief valves installed at the Farley plant. However, no commitment was mede regarding
testing of block valves, as requested in our July 16 letter.

The staff is currently preparing more definitive requirements to be sent to all applicants
and licensees. We conclude that the commitment provided by the applicant in its July 23
letter is acci;».ole for a fuel-load and low-power testing license. The completion of the
tests and demonstration of applicability to specific plants is a dated requirement. We wil)
report on the applicant's response to our new requirements in a future supplement to the
SER.

IT1.D.3 Relief and Safety Valve Position Indication

Requirement
Install positive indication in the ¢ ntrol room of relief and safety valve position derived

from a reliable valve position detect on device or a reliable indication of flow in the
valve discharge pipe.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.1.3a, and
letters of September 27 and November 9, 1979.)

Position
Reactor system relief and safety valves shall be provided with a positive indication in the

control room derived from a reliable valve position detection device or a reliable indication
of flow in the discharge pipe.
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Clarification

', The basic requirement is to provide the operator with unambiguous indication of valve
position (open or closed) so that appropriate operator actions can be taken.

& The valve position should be indicated in the control room. An alarm should be provided
in conjunction with this indication.

3. The valve position indication may be safety grade. If the position indication 1s not
safety grade, a reliable single-channe! direct indication powered from a vital instru-
ment bus may be provided if backu» methods of determining valve position are zvailable
and are discussed in the emergency procedures as an aid to operator diagnosis and
action,

4. The valve position indication should be seis=’_ally qualified consistent with the
component or system to which it is attar . If the seismic qualification requirements
cannot be met feasibly by January 1, ' °, a justification should be provided for less
than seismic qualification and a sct dule should be submitted for upgrade to the
required seismic qualification.

5. The position indication should be qualified for its appropriate environment (any
transient or accident which would cause the relief or safety valve to 1ift). If the
environmental qualification program for this position indication will not be completed
by January 1, 1980, a proposed schedule for compietion of the environment qualification
program should be provided.

Discussion and Conclusions

Two power-operated relief valves (PORV) and three safety valves (SV) connected to the top of
the pressurizer are employed to provide overpressure protection fer the reactor coolant
.ystem at Farley Unit 2. Positive PORV position indication is obtained by stem-mounted
Jimit switches which control indicating 1ights mounted cn the main control board. The limit
switches are mounted to sense the fully open and fully closed valve stem posicion. Limit
switches are post-accident environment qualified and seismic excitation gualified switches.
An alarm has been added in the main control room to indicate when any PORV is not fully
closed. This alarm is hardwired, i.e., alarm operability is not dependent on the plant
computer. The indicators, one set of red and green lights per PORV, are powered from tne
Class IE dc distribution system. The PORVs are air operated employine a solenoid to control
instrument air. The PORV sclenoid is powered from the same IE bus as the corresponding
valve position indication. Control and indication of a PORV will be lost in the event that
the bus is lost. The PORV is designed to fail closed on loss of power to the control
solenoid. This configuration is considered acceplable.

Stem-mounted limit switches also are mounted on each safety valve stem to provide open and
closed indication. These limit switches will control indicating 1ights mounted on the main
contro)l board (one red and one green light per SV as provided for each PORV). Indicator

power is taken from a Class IE dc bus. The switches and associated electrical hardware are



post-accident environment qualified and seismic excitation qualified. As for the PORV, an
alarm is in the main control room to indicate when ary safety valve is not fully closed.

PORV and SV position indicators are single-channe] systems. As backup indication, there
exist temperature detectors on all relief and safety valve tail pieces which join a common
header and piping run to the pressurizer relief tank. Temperature, pressure, and level
indication for the pressurizer relief tank are provided on the main control board and alarmed
utilizing the plant computer.

Based on the applicant's submittals describing the system and discussion with the applicant's
staff representatives, the position indication system described above is considered acceptable.

The Office of Inspection and Enforcement will inspect for compliance prior to fuel loading.

IT1.E.1.2 Auxiliary Feedwater Initiation and Indication

Requirement

Install a control-grade system for automatic initiation of the auxiliary feedwater system
that meets the single-failure criterion, is testable, and is powered from the emergency
buses, and control-grade indication of auxiliary feedwater flow to each steam generator that
is powered from emergency buses.

This requiremen. shall be met before fuel loading. (See NUREG-0578, Section 2.1.7a and b,
and letters of September 27 and November 9, 1979.)

Position

To improve the reliability of the auxiliary feedwater system (AFWS), the sta®f is requiring
licensees to upgrade the system where necessary to ensure timely automatic initiation when
required. The system upgrade was to proceed in two phases. In the short term, as a minimum,
control-grade signals and circuits are to be used to automatically initiate the AFWS. This
control-grade system is required to meet the following requirements: from NUREG-0578,
Section 2.1.7.a

1. The design shall provide for the automatic initiation of the auxiliary feedwater system.

2. The automatic initiation signals and circuits shall be designed so that a single failure
w111 not result in the luss of auxiliary feedwater system function.

3. Testability of the initiating signals and circuits shi1]l be a feature of the design.
4. The initiating signals and circuits shalil be powered from the emergency buses.
5. Manual capability to initiate the auxi' ary feedwater system from the control room

shall be retained and shall be implemented so that a single failure in the manual
circuits will not result in the loss ot system function.
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6. The ac motor-driven pumps and valves in the auxiliary feedwater system shall be inc luded
in the automatic actuation (simultaneous and/or sequential) of the loads to the emergency
buses.

7. The automatic initiating signals and circuits shall be designed so that their failure

will not result in the loss of manual capability to initiate th: AFWS from the control
Foom.

In the long term, these signals and circuits are to be upgraded in accordance with safety-
grade requirements. Specifically, in addition to the above requirements, the automatic
initiation signals and circuits must have independent channels, use qualified components,
have system bypassed/inoperable status features, and conform to contro! system interaction
criteria, as stipulated in IEEE Standard 279.

In addition to the above automatic initiation requirements, the capability to ascertain the
actual performance of the AFWS from the contrc! room must be provided. For Westinghouse
plants, this is accomplished by a combination of auxiliary feedwater flow indication and
steam generator wide range level indication in the control room.

In the short term, the AFWS flow and steam generator level indication is to meet control-
grade requirements. Specifically, these flow and level instrument channels must be powered
from the vital instrument buses, testability of these channels must be a feature of the
design, and the instrumentation indicating the performance of the AFWS (flow and wide range
level indication for each steam generator) must satisfy the single-failure criterion. For
the long term, to adequately determine the performance of the AFWS, sufficient safety-grade
instrumentation (specifically steam generator wide range level) must be provided.

Discussion

The auxiliary feedwater system at Farley Unit 2 is a part of the engineered safety features
(ESF) and is identical to that of Unit 1. This system consists of two motor-driven pumps
and one turbine-driven pump. The motor-driven pumps start automatically on low-low water
level signals from two out of three level transmitters on any one steam generator, tripping
of both steam generator feed pumps, any condition which causes a safety injection signal, or
loss of offsite power (blackout signal). Operation of the turbine-driven auxiliary feed-
water pump is automatically initiated by the opening of the steam supply valves to the
turbine drive on either low-low water level signals from two of the three level transmitters
or any two out of the three steam generators or a loss of power signal (two out of three
reactor coolant pump bus undervoltage).

The automatic initiation signals and circuits for the AFWS at Farley Unit 2 comply with the
single-failure criterion of IEEE Standard 279 Both the turbine- and motor-driven AFW pumps
are tested monthly by manual initiation from the control room. Channel functional tests for
the AFWS automatic initiation circuitry for steam generator low-low level, reactor conlant
pump bas undervoltage, and safety injection are performed monthly. The auxiliary feedwater
pumps cre demonstrated to be operable at least once per 18 months by verifying that each



pump starts automatically upon receipt of each auxiliary feedwater actuation test signal
(including blackout signal) which simulates emergency coeration of the system.

The automatic initiation signals and associated circuitry used to actuate the auxiliary
fecdwater system are part of the engineered safety features actuation system and are powered
from the emergency buses. The channels which provide these signals are physically separated
and elecrrically independent from the sensor through to the devices actuating the protective
funcsion. The ac motor driven pumps and valves in the AFWS at the Farley plant are powered
from the emergency buses and are included in the automatic sequencing of load. onto these
buses.

No single failure within the manual or automatic initiation systems for the auxiliary feed-
water system at Farley Unit 2, will prevent initiat,on of the system by manual or automatic
means. The AFWS can be operated manually locally from the hot shutdown pane] or remotely
from the control room.

There are six air (solenoid) operated flow control valves in the AFWS flow paths (one valve
in each of the two AFW lines per steam generator), all of which are powered from the same
train A battery. Jypically during power operation, these valves will be closed, with the
solenoids continuously energized. These valves open on an emergency signal and are designed
to "fail safe" (fail open) upon loss of power or loss of air.

The applicant has not provided his design basis criteria for powering all the AFWS control
valves from a single power source. The staff believes that this design may violate the
single failure criterion of General Design Criterion 44, "Cooling Water." This criterion
requires the system to have redundant power sources for the redundant AFW valves or that the
system design be acceptable on some other basis. Staff is concerned that this arrangement
may be susceptible to power source perturbations which could preclude these valves from
performing their safety functions, thereby negating the availability of the AFWS. We
discussed this concern with the applicant.

By letter dated August 1, 1980, applicant has stated that prior to exceeding zero power
(physics testing) it will modify the power supply te provide train separation for the
auxiliary feedwater flow control valve Solenoid valves. Staff believes that this approach
will resolve the concern with regard to the single failure criterion referred to above. We
require that a description of the design be submitted for our review prior to installation.

For any operational mode which required the auxiliary feedwater system to be operable, the
status of the AFWS (light indication for train A and B) is given on the "safeguards features
panel" in the control room. Whenever The AFWS is not operable, this places the Farley plant
in a limiting condition of operation (LCO).

No modifications have been proposed which would result in interaction of the AFWS safety
function with control functions.

The applicant has stated that the instrumentation and control required for the mitigation of
the effects of accidents are designed and fabricated so that they will perform their safety
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functions after long term exposure to normal environmental conditions followed by exposure
to post-LOCA environmental conditions. The environmental qualification of all safety
related systems, including the AFWS, is being reviewed by the Equipment Qualification Branch
as part of their review of conformance to NUREG-0588, "Interim Staff Position on Environ-
mental Qualification of Safety-Related Electrical Equipment.”

Capability to ascertain the performance of the AFWS at the Farley plant, Unit 2, is provided
by flow indication (one flow indicating channel per steam generator) and steam generator
level indication (one wide range and three narrow range level channels per steam generator)
in the control room on the main control board. The auxiliary feedwater flow instrumentation
channels receive their power from the class 1E vital instrument buses. The flow indicators
on the main control board are powered from the plant emergency power. The applicant has
indicated that the flow transmitters are seismically and environmentally qualified. At
present, the auxiliary feedwater line flow indicators are not qualified; however, the
licensee has commmitted to seismically and environmentally qualify these indicators by
January 1, 1981. Testing of the AFW flow indication will be performed on 18-month intervals
by injection of a test signal at the primary sensor. The instruments are calibrated if the
output signals do not meet the required accuracy for the instrument.

A second indication of auxiliary feedwater system performance is provided by one safety-
grade wide range level channel per steam generator. These wide range level channels are
also tested at 18-month intervals per the Farley Nuclear Plant Technical Specifications.
This combination of flow indication and steam generator wide range level indication (one
flow and level channel per steam generator) satisfies the short-term control-grade single-
failure criterion requirements.

Conclusion

Based on our review of the Farley Unit 2 auxiliary feedwater automatic initiation system, we
conclude that the initiation signals, loyic, and associated circuitry comply with the control
grade (and long-term safety-grade requirements) of NUREG-0578, Section 2.1.7.a and the
subsequent clarification issued by the staff with the exception of the power source for the
six air (solenoid)-operated flow control valves. An acceptable design of the power source
for these valves will be installed prior to start of low-power testing. Our review of this
modified design will be provided in a safety evaluation prior to low-power testing.

Our review of the AFWS flow and steam generator level indication at the Farley Unit 2 plant
has concluded that this arrangement satisfies the short-term control-grade requirements and
therefore is acceptable.

Qur review of the conformance of the AFWS flow and steam generator level indication to the
long-term safety-grade requirements will be provided in a subsequent SER suppiement.



11.€.4.1 Containment-Dedicated Penetrations

irement

Provide a design of the containment isolation system for external recombiners or purge
systems for post-accident combustible gas contro!, if used, that is dedicated to that
service only and meets the single-failure criterion.

Review and revise, if necessary, the procedures for use of combustible gas control system
following an accident resulting in a degraded core and release of radinactivity into the

containment.

This requirement shall be met before fuel loading. (See NUREG-057é. factions 2.1.5a and
2.1.5¢c, and letters of September 27 and November 9, 1979.)

Discussion ana Conclusions

Hydrogen recombiners are included as a design basis for the Joseph M. Farley Nuclear Station,
Unit 2. Redundant Westinghouse thermal recombiners in the containment building are the
primary means of post-accident combustible gas control. In addition, the post-accident
venting system is provided as a backup system for the redundant hydrogen recombiners. [t
consists of a supply line through which pressurizing air may be admitted to the containment
and an exhaust line through which hydrogen-bearing yases may be vented from the containment.
The gases are filtered to limit radioactive discharges to the environment.

Since internal hydrogen recombiners are used at the Farley 2 plant, there is no need for a
dedicated system for connecting external recombiners to the containment. We conclude that
with the presence of internal hydrogen recombiners at the Farley 2 plant, the requirement
for dedicated penetrations for external recombiners or a post-accident external purge system,
is not applicable to the Farley plant.

I1.F.1 Additional Accident Monitoring Instrumentation

Requirement

Provide procedures for estimating noble gas, radioiodine, and particulate release rates if
the existing effluent instrumentation goes off the scale.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.1.8b, and
letters of September 27 and November 9, 1979.)

Position

The requirements associated with this recommendation should be considered as advanced
implementation of certain requirements to be included in a revision to Regulatory

Guide 1.97, "Instrumentation to Follow the Course of an Accident," which has already been
initiated, and in other Regulatory Guides, which will be promulgated in the near term.
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1. Noble gas effluent monitors shall be installed with an extended range designed to
function during accident conditions as well as during normal operating conditions;
multiple monitors are considered to be necessary to cover the ranges of interest.

a. Noble gas effluent monitors with an upper range capacity of 105 uCi/cc (Xe-133)
are considered to be practical and should be installea in all operating plants.

b. Noble gas effluent monitoring shall be provided for the total range of concentra-
tion extending from normal condition (ALARA) concentrations to a maximum of
105 uCijec (Xe=133). Multiple monitors are considered to be necessary to cover
the ranges of interest. The range capacity of individual monitors should overlap
by a factor aof 10.

2. Since iodine gaseous effluent monitors for the accidant condition are not considered to
be practical at this time, capability for effluent monitoring of radioiodines for the
accident condition shall be provided with sampling conducted by adsorption on charcoal
or other media, followed by onsite laboratory analysis.

: 3 In-containment radiation level monitors with a maximum range of 108 rad/hr shall be
installed. A minimum of two such monitors that are physically separated shall be
provided, Monitors shall be designed and qualified to function in an accident
environment .

Clarification

The January 1, 1980 requirements were specifically added by the Commission and were not
included in NUREG-0578. The purpose of the interim January 1, 1980 requirement is to assure
that licensees have methods cf quantifying radioactivity releases should the existing effluent
instrumentation go off-scale.

11 Radiological Noble Gas Effluent Monitors
A, January 1, 1980 Requirements

Unti) final implementation in January 1, 1981, all operating reactors must provide,
by January 1, 1980, an interim method for quantifying high-level reieases which
meets the requirements of Table 2.1.8.b.1. This method is to serve only as a
provisional fix with the more detailed, exact methods to follow. Methods are to
be developed Lo quantify release rates of up to 10,000 Ci/sec for noble gases from
all potential release points (e.g., auxiliary building, radwaste building, fuel
handling building, reactor building, waste gas decay tank releases, main condenser
air ejector, BWR main condenser vacuum pump exhaust, PWR steam safety valves and
atmosphere steam dump valves and BWR turbine buiidings) and any other areas that
communicate directly with systems which may contain primary coolant or containment
gases (e.g., letdown and emergency core cooling systems and external recombiners).
Measurements/analysis capabilities of the effluents at the final release point
(e.g., stack) should be such that measurements of individual sources which con-
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tribute to a common release point may not be necessary. Ffor assessing radioiodine_
and particulate releases, special procedures must be developed for the removal and
analysis of the radiciodine/particulate sampling media (i.e., charcoal canister/
filter paper). Existing sampling locations are expected to be adequate; however
special procedures for retrieval and analysis of the samp)ing media under accident
conditions (e.g., high air and surface contamination and direct radiation levels)
are needed.

It is intended that the monitoring capabilities called for in the interim can be accomplished
with existing instrumentation or readily available instrumentation. For noble gases,
modifications to existing monitoring systems, such as the use of portable high-range survey
instruments, set in shielded collimators so that they “see” small sections of sampling lines
is an acceptable method for meeting the intent of this requirement. Conversion of the
measured dose rate (mR/hr) into concentration (uCi/cc) can be performed using standard

volume source calculations. A method must be developed with sufficient accuracy to guantifv
the iodine releases in the presence of high background radiation from noble gases collected

on charcoal filters. Seismically qualified equipment and equipment meeting IEEE 279 is not
required.

The licensee shall provide the following information on his methods to quantify gaseous
releases of radicactivity from the plant during an accident.

Noble Gas Effluents
a. System/method description, including:

i. Instrumentation to be used including range or sensitivity energy dependence,
and calibration frequency and technique.

ii. Monitor/sampling locations, including methods to assure representative
measurements and background radiation correction.

i A description of method to be employed to facilitate access to radiation
readings. For January 1, 1980, control room readout is preferred; however,
if impractical, in situ readings by an individual with verbal communication

with the control room is acceptable based on iv.

iv Capability to obtain radiation readings at least every 15 minutes during an
accident.

V. Source of power to be used. If normal ac power is used, an alternate backup
power supply should be provided. 1f dc power is used, the source should be
capable of providing continuous readout for 7 consecut 've days.

b.  Procedures for conducting all aspects of the measurement/analysis, including:

8 Procedures for minimizing occupational exposures.
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TABLE 2.1.8.b.1

INTERIM PROCEDURES FOR QUANTIFYING
HIGH-LEVEL ACCIDENTAL RADIOACTIVITY RELEASES

Licensees are to implement procedures for estimating noble gas and radioiodine release
rates if the existing effluent instrumentation goes off-scale.

Examples of major elements of a highly radicactive effluent release special procedures
(noble gas).

- Preselected location to measure radiation from the exhaust air, e.g., exhaust duct
or sample line.

- Provide shielding to minimize background interference.

- Use of an installed monitor (preferable) or dedicated portable monitor
(acceptable) to measure the radiation.

. Predetermined calculational method to convert the radiation level to radioactive
effluent release rate.
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ii. Calculational methods for converting instrument readings to release rates
based on exhaust air flow and taking into consideration radionuclide spectrum
distribution as function of time a’ter shutdown.

iii. Procedures for dissemination of information.
iv. Procedures for calibration.
2. Radioiodine and Particulate Effluents
A For January 1, 1980, the licensee should provide the foliouinq:
1 System/method description, including:
a. Instrumentation to be used for analysis of the sampling media with

discussion on methods used to correct for potentially interfering back-
ground levels of radioactivity.

b. Moritoring/sampling location.

€. Method te be used for retrieval and handling of sampling media to
minimize occupational exposure.

d. Method to be used for data analysis of individual radionuclides in the
presence of high levels of radioactive noble gases.

e. If normal ac power is used for sampling collection and unalysis equipment,
an alternate backup power supply should be provided. If dc power is
used, the source should be capable of previding continuous readout for
7 consecutive days.

2. Procedures for conducting all aspects of the measurement analysis, including:

a. Minimizing occupaticnal exposure.

b. Calculational methods for determining release rates.

B; Procedures for dissemination of information.

d. Calibration frequency and technique.

Discussion and Conclusions

Monitors for radioactive effluents currently installed at Farley 2 are designed to detect
and measure releases associated with normal reactor operations and anticipated operational
occurrences. Such monitors are required to operate in radiocactivity concentrations

approaching the minimum concentration detectable with “state-of-the-art" sample collection
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TABLE 2.1.8.b.2

HIGH RANGE EFFLUENT MONITOR

Noble gases only

Range (overlap with normal effiuent instrument range):

- Undiluted containment exhaust lo'suCi/cc
- Diluted (> 10:1) containment exhaust lO"uci/cc
" Mark 1 BWR reactor buidling exhaust 10“uCi/cc
- PWR secondary containment exhaust m“uCi/cc

” Buildings with systems containing primary
+3
coolant or gases 10 “uCi/cc

Other buildings (e.g., radwaste) lO‘ZpCi/cc
Not redundant - one per normal release point
® Se’ .ic - no
Power - vital instrument bus

Specifications - per Regulatory Guide 1.97 and ANSI N320-1979

Display;* continuous and recording with readouts in the technical support center
(TSC) and emergency operations center (EOC)

Qualifications - no

"Although not a present requirement, it is likely that this information may have to
be transmitted to the NRC. Consequently, consideration should be given to this
possible future requirement when designing the display interfaces.



and detection methods. These monitors comply with the criteria of Regulatory Guide 1.21
with respect to releases from normal operations and anticipated operational occurrences.

Radiocactive gaseous effluent monitors designed to operate under conditions of normal
operation and anticipated operational occurrences do not have sufficient dynamic range to

function under release conditions associated with certain types of accidents. General
Design Criterion 64 of Appendix A to 10 CFR Part 50 requires that effluent discharge paths
be monitored for radioactivity that may be released from postulatsd accidents.

The potential gaseous effluent release points at Farley, Unit Wo. 2, consist of the plant
vent stack, the main condenser air ejector to the turbine building vent stack, and the
atmospheric steam relief dischurge pipes.

As an interim measure for the determination of high level noble gas releases, Farley, Unit
No. 2, will use an ion-chamber mounted a known distance perpendicular to the plant vent
stack sampling line to measure radiation produced during passage of noble gas ~dionuc)ides
during accidents. Portable gamma survey instruments will be used at a contact location on
the air ejector discharge line in the event of offscale recdings by the normal monitor and
on the steam lines in the event of steam relief during accidents. The relationship between
noble gas concentrations, measured radiation and release rates are predetermined by
procedures. The applicant's summary of the interim procedures has been reviewed and was
found to be acceptable.

Interim procedures for monitoring high level radiciodine and radioactive particulates in
gaseous effluents have been developed. The applicant's summary of the interim procedures

has been reviewed and was found to be acceptable.

The equipment and procedures described by the applicant meet our requirement and are,
therefore, acceptable for fuel loading and low-power testing.

I1.F.2 Inadequate Core Cooling Instruments

Requirement

Develop procedures to be used by operators to recognize inadequate core cooling with currently
installed instrumentation in PWRs. Install a primary coolant saturation meter. Provide a
description of any additional instruments or controls needed to suppiement installed equipment
to provide unambiguous, easy-to-interpret indication of inadequate core cooling, procedures
for use of this equipment, analyses used to develop these procedures, and a schedule for
installing this equipment.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.1.3b, and
letters of September 27 and November 9, 1979.)
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Positions

General Design Criterion 13, "Instrumentation and Control," of Appendix A to 1J CFR Part 50,
requires instrumentation to monitor variables "...for accident conditions as appropriate to
assure adequate safety." In the past, GDC 13 was not interpreted to require instrumentation
to directly monitor water level in the reactor vessel as an indicator of the adequacy of
core cooling. The instrumentation available on some operating reactors that could indicate
inaequate core cooling was generally included in the rea.tor design to perform other
functions,

.
During the TMI-2 accident, a condition of low water level in the reactor vessel and inade-
quate core cooling existed and was not recognized for a long period of time. This problem
was the result of a combination of factors including an insufficient range of existing
instrumentation, inadequate emergency procedures, inadequate operator training, unfavorable
instrument location (scattered information), and perhaps insufficient instrumentation.

The purpose of this review of the TMI-2 short-term recommendations is to evaluate the
implementation of the post-TMI ICC indication requirements described in NUREG-0578 as follows:

1. Licensees shall develop procedures to be used by the operator to recognize inadequate
core cooling with currently available instrumentation. The licensee shall provide a
description of the existing instrumentation for the operators to use to recognize these
conditions, A detailed description of the analyses needed to form the basis for operator
training and procedure development shall be provided pursuant to another short-term
requirement, "Analysis of Off-Nermal Conditions, Including Natural Circulation" (see
Section 2.1.9 of NUREG-0578).

In addition, each PWR shall install a primary coolant saturation meter to provide
on-line indication of coolant saturation condition. Operator instruction as to use ¢f
this meter shall include consideration that it not to be used exc!isive of other r¢ lated
plant parameters.

2. Licensees shall provide a description of any additional instrumentation or controls
(primary or backup) rroposed for the plant to supplement those devices cited in the
preceding section giving an unambiguous, easy-to-interpret indication of inadequate
core cooling. A description of the functional design requirements for the system shall
also be included. A description ¢f the procedures to be used with the proposed equip-
ment, the analysis used in developing these procedures, and a schedule for installing
the equipment shall be provided.

Clarification of the Position for Existing Instrumentation

1. The analysis and procedures addressed in paragraph one above will be reviewed and
should be submitted to the NRC for review.

2. The purpose of the subcooling meter is to provide a continuous indication of margin to
saturated conditions. This is an important diagnestic tool for the reactor operators.



3. Redundant safety-grade temperature input from each hot leg (or use of multipie core
exit thermocouples) are required.

4. Redundant safety-grade system pressure measures should be provided.
5. Continuous display of the primary coolant saturation conditions should be provided.

6.  Lach PWR should have: (A) Safety-grade calculational devices and display (minimum of
two meters) or (B) a highly reliable single-channe! environmentally qualified and
testable system plus a backup procedure for use of steam tabies. If the plant computer
is to be used, its availability must be documented.

7. In the long term, the instrumentation qualifications must be required to be upgraded to
meet the requirements of Regulatory Guide 1.97 (Instrumentation for Light Water Cooled
Nuclear Plants to Assess Plant Cunditions During and Following an Accident) which is
under development.

8. In all cases appropriate steps (electrical, isolation, etc.) must be taken to assure
that the addition of the subcooling meter does not acversely impact the reactor protec-
tion or engineered safety features systems.

9. The following Table 11.F.2-1 provides a definition of information required on the

subcooling meter. (Note: Table I1.F.2-1, completed by applicant, provides the
required information.)

Discussion of Existing Instrumentation

Description of Subcooling Monitor

The subcooling meter provides continuous main control board indication of margin-to-
saturation conditions. The applicant will install a primary coolant saturation meter prior
to fuel load. A summary of information required for the subcooling monitor was provided in
Table 11.F.2-1. This system has temperature inputs from resistance temperature detectors
(RTDs) {2 hot and 2 cold legs per channel), in-core thermocouples (8 per channel), and
temperature reference for the in-core thermocouples. Pressure inputs are taken from both
the reactor coo'ant system and the pressurizer. A redundant subcooling meter display
consists of two analog and digital meters mounted on the main control board. The Fariley
Unit 2 will use the dedicated digital calculator to calculate margin to saturation using
input from the lowest pressurizer pressure and the highest of hot leg RTD temperature
measurement or core exit thermocouples. The current main control board readout is pressure
saturation. Emcrgency procedures describe the utilization of the subcooling monitor and

appended portions of the steam tables to determine subcooling conditions in degrees
Fahrenheit.

Alabama Power Company is pursuing with Westinghouse Electric Corporation a minor change to
provide main control board readout in degrees Fahrenheit. A description of the modification
required to implement this change will be presented to the NRC prior to its completion.
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TABLE II.F.2-1

INFORMATION REQUIRED FOR THE SUBCOOLING MONITOR

DISPLAY
1. Information displayed
2. Display type
3. Continuous or on demand
4. Single or redundant display
5. Location of display
6. Alarms (include setpoints)
7. Overall uncertainty
8. Range of dispiay
9. Qualifications
CALCULATOR
1. Type
2. 1If process computer is used,
specify availability
3. Single or redundant calculators
4. Selected logic
5. Qualifications
6. Calculational technique
INPUT
1. Temperature (RTDs or T/Cs)
2. Temperature (number and location
of sensors)
3. Range cf temperature sensors
4. Uncertainty of temperature
sensors
5. Qualifications

P - Psat subcooled
T - Tsat su erheat

Analog and Digital

Analog - continuous
Digital - on demand

Redundant
Meter - main control board

Microprocessor = main control
room instrument racks

Caution: 25°F subcooled for RTD
15°F subcooled for T/C
Alarm: 0°F subcooled for RTD

and T/C

Digital - 4°F fer T/C; 3°F for RTD
Analog - 5°F for T/C; 5°F for RTD

Calibrated region - 1000 psi sub-
cooled to 2000°F superheat overall;
never offscale

None at present

Dedicated digital

N/A

Redundant

Highest Temperature for RTD or T/C
and lowest pressure

None at present

Functional fit - ambient to critical
point

RTL, T/C, and Tref
RTD - 2 hot and 2 cold legs per
channel
8 in-core T/C per channel
RTD - 0-750°F
T/C = 0-1650°F (calibration unit
range 0-2300°F)

$0.7% RTD

IEEE 323 1971



TABLE 11.F.2-1 (Continued)

6. Pressure (specify instrument used)

7. Pressure (number and location of
sensors)

8. Range of pressure sensors

9. Uncertainty of pressure

10. Qualifications

BAC'\UP CAPABILITY

1. Availability of temperature
and pressure

2. Availability of steam tables

3. Training and operators

4. Procedures

RCS Wide Range Pressurizer

2 wide range - Loops 1 and 3
1 narrow range - Pressurizer
(per channel)

Wide range - 0-3000 psi
Narrow rarge - 1700-2500 psi

Wide range - t1%
Narrow range - +1.5%
Pressurizer - +1.0%

IEEE 323 1971

Temp - Swap between T/C and RTD
Press - Can defeat any of the three
inputs. System uses autionee-ed
low pressure.

Saturated steam tables and tables

to verify required sub-cooled
conditions are included in Emergency
Procedures.

Operators have been trained on the
use of the subcooling monitor to
determine required subcooling
conditions.

Emergency procedures have been
revised to describe the utilization
of the subcore cooling monitor
readout and appended portions of
the steam tables to determine
subcooling conditions. A system
operating procedure has been
written to guide operators in the
operation of the subcooling monitor.
Appropriate personnel have been
trained in these procedures.



The Office of Inspection and Enforcement will verify that the subcooling monitor is installed
and operational prior Lo fuel loading.

Description of In-Care Thermocouple Monitoring

A description of the in-core thermocouple measurement system was provided by the applicant
in transmittals dated July 17 and July 24, 1980. The primary means of monitoring in-core
thermocouple temperature is the core subcooling monitor system. Each channel of the sub-
cooling monitor receives inputs from 8 thermocouples (2 per core quadrant per channel, for a
total of 16 thermocouples). A digital readout of any of the 16 single thermocouple
temperatures may be obtained at the subcooling monitor panel located behind the control
board. The upper limit of the readout is in excess of 2300°F.

The second means available for monitoring thermocouple temperature is tne in-core thermo-
couple readout panel located adjacent to the safeguards section of the main control hoard
(MCB). Any of the 51 in-core thermocouples may be selected by toggle switch positioning and
read on an analog readout. The readout range is 100-700 degrees Fahrenheit. If thc readout
should go off-scale high, thermocouple temperatures may be measured directly by connecting a
"“Digimite” or millivolt potentiometer to the thermocouple inputs at the readout panel.

A third means available for monitoring thermocouple temperature is the plant process
computer. The computer constantly monitors all 51 in-core thermocouple temperature values,
when any value exceeds preset alarm limits (700 degrees Fahrenheit hi, 1200 degrees
Fahrenheit hi-hi)* the computer prints an alarm message on the alarm typewriter and on the
control room cathode ray tubes (CRTs). Up to 51 of the thermocouples can be trended by the
computer with outout on the trend typewriter. Up to 26 thermocouple values may be selected
for display on either control room CRT. The computer also is capable of determining and
displaying the highest thermocouple value on the CRT. The trend typewriter, alarm type-
writer and one CRT are located in the "at the controls" area in front of the safeguards
panel of the MCB. The second CRT is installed on the center section (reactor panel) of the
MCB. Trend and display selections are controlled from ths computer operators console,
located between the trend typewriter and alarm typewriter. The maximum computer thermo-
couple display range is 190C degrees Fahrenheit. The time to print out all 51 thermocouple
readings on the trend typewriter is about 4 minutes.

In the event that the margin to saturation decreases to less than 15 degrees fFahrenheit as
indicated by Lhermocouple input to the subcooling monitor, the "core subcooling alarm"
annunciator actuates and monitoring of the in-core thermocouples is initiated in accordance
with Farley Nuclear Plant (FNP) Annunciator Response Procedures.

If any 5 exit in-core thermocouples indicate a temperature greater than or equal to 1200
degrees Fahrenheit, action is initiated in accordance with FNP-2-EGP-16.0, "Inadequate Core
Cooling Due to a Small Loss of Coolant Accident," an FNP emergency operating procedure.

*hi™ 1s an abbreviation of "high" used by instrumentation technicians to designate a trip
point on an instrument; "hi-hi" ic the next trip point above the "hi" trip point.
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Conclusions Regarding Existing Instrumentation

The Westinghouse Owners Group, ¢f which Alabama Power Company is a member, has performed
analyses as required by TMI Task 1.C.1 to study the effects of inadequate core cnoling.

These analyses were provided to the NRC "Bulletins and Orders Task Force" for review on
October 31, 1979. As part of the submittal made by the Owners Group, an "Instruction to
Restore Core Cooling during a Small LOCA" was included. This instruction provides the basis
for procedure changes and operator training required to recognize the existence of inadequate
core cooling and restore core cooling based on existing instrumentation. Alabama Power
Company has incorporated the key considerations of this instruction into the Unit 2 operator
training program.

The emeraency operating procedure FNP-2-EOP-16.0 entitled "Inadequate Core Cooling due to a
Small LOCA" was reviewed and found to be generally consistent with the Westinghouse guideline.
The Farley 2 pracedure indicates that core e)it Lhermocouple readings are to be taken from
the core subcooling monitor panel. The app'icany has agreed to revise his procedure to
irdicate that readings frem either the process computer (which reports values up to 1900
degrees Fahrenheit) or from the core subcooling monitor panel (with readout capability up to
2300 degrees Fahrenheit) should be used. The staff has concluded that the current procedure
FNP-2-EOP-16.0 is adequate to ~upport operation up to 5 percent power for training during
low power testing. However, procedure revisions as described in this paragraph are to be
accomplished prior to a full power license. (See Item 1.C.1 of Section 22.2 of this

supp lement ).

The staff has reviewed the design of the core subcooling meter and in-core thermocouple
systems, including display capabilities and the testing program for these systems. We have
received a commitment from Alabama Power Company to perform an evaluation of the core sub-
cooling monitor instrumentation capability to meet the requirements of Regulatory Guide

1.97, Revision 2, "Instrumentation for Light-Water-Cooled Nuclear Power Plants to Assess
Plant and Enviren Conditions During and Following An Accident,” prior to full power operation.
A report will be provided prior to full power operation giving the results of this evaluation
and actions to be taken. We will require that a like evaluation of the in-core thermocouple
system be included in this report prior to full power operation.

It is the staff position that the inadequate core cooling instrumentation system, including
computers if applicable, should meet the requirements of Regulatory Guide 1.97, Rev. 2,
Table I, Instrument Category I in the long term. Any deviation from Regulatory Guide 1.97
must be adequately justified.

The <.aff conciudes that the procedures and instrumentation preposed by the applicant for
detection of inadequate core cooling are acceptable for fuel load and low power operation up

to 5 percent power.

Prior to full power operation, we will reguire:
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(1)

(2)

(3)

(4)

An acceptable evaluation report, including proposed actions, on the conformance of the
final instrumentation to Regulatory Guide 1.9/, Rev. 2.

A description of the computer functions associated with inadequate core cooling
monitoring and functional specifications for relevant software in the process computer
and in the subcooling meter calculators. The reliability of the process computer must
be addressed.

An updated description and status report on the planned modification for subcooling
meter displays.

A revised procedure FNP-2-EOP-16.0 to use the process computer or in-core themocouple
readout panel for operator actions.

Clarification of the Position for Additional! Instrumentation

Design of new instrumentation should provide an unambiguous indication of inadequate
core cooling. This may require new measurements to or a synthesis of existing
measurements which meet safety-grade criteria.

The evaluation is to include reactor water level indication.

Applicants should provide the necessary design analysis for the selectey instrumentation
and should study advantages of various instrumen*ts to monitor water leve' and to monitor
other parameters indicative of inadequate core cooling.

The indication of inadequate core cooling must be unambiguous, in that, it should have
the following properties:

a. It must indicate the existence of inadequate core cooling caused by various
phenomena (i.e., high void fraction pumped flow as well as stagnant boilcff); and

b. It must not erroneously indicate inadequate core cooling because of the presence
of an unrelated phenomenon.

The indication must give advanced warning of the approach of inadequate core cooling.

The indication must cover the full range from normal operation to complete core
uncovering. Fer example, if water level is chosen as the unambiguous indicaticn, then
the range of the instrument (or instruments) must cover the full range from rormal
water level to the bottom of the core.

All instrumentation in the final indequate core cooling monitoring system must be
evaluated for conformance to Regulatory Guide 1.97, Revision 2, "Instrumentation for
Light-Water-Cooled Nuclear Plants to Assess Plant Conditions During and Following An
Accident " which is under development.
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Discussion and Conclusions for Additional Instrumentation

Alapama Power Company, in their February 21, 1980 response to TMI Action Plan Item I1.F.2,
discussed several means of determining the approach to or existence of inadequate core
cooling and concluded that measurement of reactor vessel water level is the most promising
of the items discussed. They provided a conceptual design description of a basic delta
pressure measurement system as their proposed selection for Farley 2.

The applicant, in a later submittal dated June 20, 1980, "Response to the TMI Action Plan,"
withdrew their description of the delta pressure measurement system as their selected
method. They did not commit to installation of a particular system on the basis that all
systems were under research and development.

After discussions with the staff, the applicant submitted a letter dated July 17, 1980,
which provided new commitments with respect to their vessel water level system. Prior to
receipt of a full power license, they agreed to provide:

1. A commitment to instal] a level system (a system other than differential pressure may
be seiected).

2. An installation schedule for the level system.
3. A testing schedule for the level system.

4. A commitment to provide contingency plans, possibly including alternative equipment, if
the Jevel system cannot be shown to properly relate to inadequate core cooling.

S. A commitment to address the p ssent operability requirement date of January 1, 1981.

The staff, in further discussions with Alabama Powe~ Company, indicated that a description
of a proposed system and schedule for final selection and installation, including
contingencies, was still needed prior to fuel load.

By letter dated August 6, 1980, the applicant provided the requested information. The
applicart has selected a reactor vessel level measurement as an additional instrument to
indicete inadequate core ccoling. The applicant described its schedule for installing a
level measurement system using wBF3 neutron detectors mounted externally to the reactor.
Alabama Power Company is planning to install a test system in Farley Unit 1 in October 1980,
during a refueling outage. Water level measurement tests will be made on Unit 1 during
forced outages, if any, and during the next refueling cutage of Unit 1, planned for late
1981. Design and analysis of the system will be made concurrently with Unit 1 tests. The
final system, modified by test experience, will be installed in Farley 7 during the first
refueling outage 1n mid-1382. If the boron neutron detector system is determined to be
unacceptable based on Unit 1 tests, Alubama Power Company has committed to install an
acceptable alternate system.
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We conclude that the description of the vessel level measurement system and the schedule for
its installation provided by applicant's August 5, 1980 letter meels our requirement for
fue! loading and low-power testing. Our evaluation of applicant's schedule for development
and installation is provided in Section 22 .5 of this supplement.

I1.G Emergency Power for Pressurizer Equipment

Requirement

Motive and control components of the power-operated relief valves and associated block
valves and the pressurizer level indication shall be capable of being supplied from the
offsite power source or from the emergency power buses when offsite power is not avaiiable.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.1.1, and
letters of September 27 and November 9, 1979.)

Position

Consistent with satisfying the requirements of General Design Criteria 10, 14, 15, 17 and 30
of Appendix A to 10 CFR Part 50 for the event of loss of offsite power, the following
positions shall be implemented:

) 8 Motive and control components of the power-operated relief valves (PORVs) shall be
capable of being suppiied from either the offsite power source or the emergency power
source when the offsite power is not available.

2. Motive and control components associated with the PORV block valves shall be capable of
being supplied from either the offsite power source or the emergency power source when
the offsite power is not available.

3.  Motive and conitrol power connections to the emergency buses for the PORVs and their
associated block valves shall be through devices that have been qualified in accordance
with safety-grade requirements.

4. The pressurizer level indication instrument channels shall be powered from the vital
instrument buses. The buses shall have the capability of being supplied from either
the offsite power scurce or the emergency power source when offsite power is nct
available,

Clarification
1. While the prevalent consideration from TMI Lessons Learned is being able to cicse the
PORV/block valves, *he design should retain, to the exteni practicable, tne capavility

to open these valves.

2.  The motive and control power for the block valve should be supplied from an emcrgency
power bus different from that which supplies the PORV.
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3. Any changeover of the PORV and block valve motive and control power from the normal
offsite power to the emergency onsite power is to be accomplished manually in the
control room.

4. For those designs where instrument air is needed for operation, the electrical power
supply requirement should be capable of being manually connected to the emergency power

sources.

Discussion and Conclusions

The two power-operated relief valves (PORVs) are pneumatically operated from the instrument
air system upon actuation of solenoid control valves which are energized from redundant

125 volt dc buses. Instrument air is supplied by station air compressors which can be
connected to the emergency power source in the event of loss of offsite power. A backup
instrument air system for operating the PORVs is presently in the design stage.

The block valves for the PORVs are motor operated val!ves energized from redundant emergency
600 volt buses which are powered from *heir respective diesel generators automatically upon
loss of offsite power. The PORVs and their associated block valves are each connected to
the emergency source of power through a safety-grade circuit breaker.

Three level transmitter instrument channels indicate pressurizer level in the control room.
These level instrument channels are independently powered from their vital 125-volt ac
instrument buses through inverters which are fed from redundant 125-volt plant batteries,

We conclude that the licensee has satisfied the requirement for emergency power supply for
the pressurizer F2RVs, block valves, and leve! indicators.

IT.K.1 IE (ulletins on Measures to Mitigate Small-Break LOCAs and Loss of Feedwater
Accidents

The tollowing requirements shall be met before fue! loading. *

C.1.5 Requirement

Review ali valve positions, positioning requirements, positive controls ana rela‘ed test and
maintenance procedures to assure proper engineered safety feature (ESF) functioning. (See
Bulletin 79-06A, Item 8, 79-06B, Item 7, 79-08, Item 6.)

Discussion and Conclusion

The Alabama Power Company (APCo) response to this reguirement indicates that all safety-
related valve positions, positioning requirements, positive controls, and tests and
maintenance procedures are specified in written Unit and System Operating Procedures, and in
Surveillance Test Procedures which are verified by sign-off as part of the procedures.

¥abTe T 1 of NUREG-0660 lists all the requirements given in IE Bulletins.
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Surveillance tests of engineered safety feature systems are scheduled at intervals
established by Plant Administrative Procedures and Technical Specifications. Valve position
and flow path verification checxs are performed following major outages, significant
maintenance in areas of safety-related equipment, or prior to returning a safeguards system
to service from maintenance or off-normal operation as a plant operating policy which is
incorporated into the Plant Administrative Procedures. APCo's procedures covering revisw

and verification of the operationa)l status of E5/-related valving adequately address the
concerns raised in this item,

C.1.10 Requirement

Review and modify, as required, procedures for removing safety-related systems from service
(and restoring to service) to assure operability status is known. (See Bulletin 79-05A,
Item 10, 79-06A, ltem 10, 79-06B, Item 9, 79-08, Item 8.)

Diicussion and Conclusion

Administrative Procedures (AP-52 and AP-16) developed by APCo for Farley, Unit 2 were
reviewed and revised to ensure that the operability of redundant safety-related systems be
verified prior to removal of a satety-related system from service by redundant system
activation, testing, and inspection befcre being placed in service. Existing requirements
for verifying the operability of safety-related systems before return to service were also
reviewed. These procedures have been incorpcrated into the operator training program.

An additional revision to the procedures requires that the Plant Operator-at-the-Controls
log removal and return to service of all safety-related systems and equipment. Explicit
notification of the Operator-at-the-~Controls by the Shift Foreman is required by this
revision whenever a safety-related system is removed from service, found to be inoperable,
or returned to service. Notification of out-of-service safety-related systems oetween shift
turnovers and relief is also provided by these revisions.

The review and revisions made to APCo's Administrative Procedures for Farley Unit 2 provide
an adequate response to the safety concerns presented in this item.

C.1.17 Requirement

For Westinghouse-designed reactors, trip the pressurizer low-level coincident signal bistables,
so that safety injection would be initiated when the pressurizer low-pressure setpoint is
reached regardliess of the pressurizer level. (See Bulletin 79-06A and Revision 1, Iten 3.)

Discussion and Conclusion

Automatic initiation of safety injection on coincident low pressurizer pressure and leve:
has been removed by a design change and a revised Technical Specification. These changes
replacy the pressure and level coincidence signal with a low pressurizer pressure signal.

These changes fulfill the requirement for this item.



IT.X.3  Final Recommendations of B&0 Task Force

The following requirements shall be met before fuel loading. *

€.3.9 Requirement

For Westinghouse-designed reactors, modify the pressure integral derivative controller, if
installed on the power-operated relief valve (PORV), to eliminate spurious openings of the
PURV.

Discussion and Conclusion

The applicant, upon the recommendation of Westinghouse, has modified the Farley Unit 2
design by incorporating "Rate-Time Constant" in the PID Controller of zerc seconds. This,
in effect, removes the derivative action from the controller which decreases the likelihood
of opening the PORV since the actuation (opening) signal will not be sensitive to the rate
of change of the pressurizer pressure.

We find that the applicant has satisfied this requirement for the elimination of spurious
openings of the PORV caused by the derivative feature of the PID Controller.

C.3.10 Requirement

For Westinghouse-designed reactors, if the anticipatory reactor trip upon turbine trip is
modified so that it will be bypassed at power levels less than 50 percent, rather than below
10 percent as in current designs, demonstrate that the probability of a small-break LOCA
resulting from a stuck-open PORV is not significantly changed by this modification,

Discussion and Conclusion

The licensing basis for Farley Nuclear Plant includes an anticipatory reactor trip upon
turbine trip which has been modified to be bypassed at power levels of 50 percent or less.
The Westinghouse design criterion is that load rejections up to 50 percent should not
require a reactor trip if all other functions operate properly. The power mismatch ic
accommodated by steam dump (40 percent) and automatic control rod insertion (10 percent).

Anaiytical studies perfcrmed by Westinghouse for the two Farley urits (WCAP-8318, Section
7.3) have shown that primary sylem pressure increases of less than 100 pounds per square
wach are predicted for 50 percent step ioad rejections form vated ful] pwoer and from 75
percent power. Pressure increases less than 100 pounds per square inch would not open the
TOPV. From these resu’ts, il can be reasonably estimated that a 50 percent ocad rejection
from operation at 50 percunt power would produce similar pressure transients; however,
analyses of such an incident was not inciuded in the studies.

*TabTe C.3 of NUREG-0660 1ists all the requirements derived from final recommendations
of the B&0 Task Force.
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The applicant has indicated in a meeting with the staff that the load rejection transient
from 50 percent power wiil be analyzed and that test data exists which would serve to
support the analytical predictions. This data will be furnished by September 15, 1980.
Review of this information and data will be required to reach a conclusion on the accept-
ability of the anticipatory trip bypass below 50 percent power. We conclude that operation
up to 5 percent of rated power is acceptable because the anticipatory trip is always
bypassed for power levels below 10 percent of rated pcwer. We will complete our review
prior to operation above 5 percent of rated power.

€. 3.11 Requirement

Demonstrate that the PORV installed in the plant has a failure rate equivalent to or less
than the valves for which there is an operating history.

Discussion and Conclusion

The applicant has indicated that Farley Unit 2 has PORVs furnished by Westinghouse which are
of the same type used in a majority of Westinghouse-designed plants, including Farley Unit 1.

Information furnished on operating Westinaghouse-designed plants has shown that for 60 known
cases of challenges to PORVs of the type used for the Farley units, no failure to reseat
following the challenges was experienced. Section 3.2, Appendix VIII of NUREG-0611 further
indicates that the summary prepared for the B&0 Task Force was incomplete and further
documentation was recommended and wiil be furnished in January 1981,

Based on this information, the failure rates to be expected for the Farley Unit 2 PORVs are
in compliance with the requirements of this item.

C.3.12 Requirement

for Westinghouse-designed reactors, confirm that there is an anticipatory reactor trip on
turbine trip.

Discussion and Conclusion

The Farley Unit 2 has an anticipatory reactor trip on turbine trip (see Requirement C.3.10
above). Therefore, we find that this requirement has been satisfied.

IT1.A.1.1 Upgrade Emergency Preparedness

Requirement
Comply with Appendix E, "Emergency Facilities," to 10 CFR Part 50, Regulatory Guide 1.101,
“Emergency Planning for Nuclear Power Plants," and for the offsite plans, meet essential

elements of NUREG-75/111 or have a favorable finding from FEMA.

This requirement shall be met before fuel loading.
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Discussion and Conclusions

We have reviewed the applicant’'s emergency plan for a fuel load and low power testing license.
For this license, we require that the combined applicant, State, and local emergency plans
must meet:

a. Current Regulatory Requirements at 10 CFR Part 50, Appendix E.
b.  Regulatory Position Statements in Regulatory Guide 1.101 (March 1977).

¢. Essential planning elements in NUREG 75/111 and Supplement 1 thereto or receive a
favorable finding by FEMA,

We reviewed the combined applicant, State, and local emergency plans and find that they met
the above criteria. The basis for this finding is summarized below.

The applicant submitted a plan for coping with emergencies at Joseph M. Farley Nuclear
Plant, Units 1 and 2 (8-15-74; Rev. 1, 2-23-77). We reported that the applicant's emergency
plan met the requirements of Appendix E to 10 CFR Part 50 and provided an adeqguate basis for
an acceptable state of emergency preparedness.

The applicant's emergency plan includes provisions for coping with emergencies within the
boundary and the environs of the plant site, Responsibility for planning and implementing
all emergency measures within the site boundaries rests with the licensee. The planning and
implementation of measures to cope with plant-related emergencies outside the site boundary
are a coordinate effort involving the applicant and local, State and Federal agencies having
emergency responsibilities. The emergency plan describes the coordination of the arrange-
ments and agreements between the licensee and these agencies. Provisions have been made for
an annual review of the emergency plan and for periodic testing, updating, and improving
procedures based on training, drills, and exercises. The scope and content of the applicant's
emergency plan is substantially equivalent to that recommended in Annex A, "Organization and
Content of Emergency Plans for Nuclear Power Plants," to Regulatory Guide 1.101.

Based on review of the applicant's emergency plan, we conclude that it meets the regulatory
position statemerts of Regulatory Guide 1.101.

The Alabama Radiation Emergency Response Plan (ARERP) updated February 16, 1978, was reviewed
against the guideiine standards of the Nuclear Regulatory Commission's "Guide and Checklist
fur Development and Evaluation of State and Local Government Radiological Emergency Response
Plans of Fixed Nuclear Fazilities" (NUREG-75/111), including Supplement No. 1 to that
publication dated March 15, 1977, which identifies Lhose items essential for NRC's con-
currence in a State plan. As a result of this review and in accordance with the provisicns
of the Federal Register Notice (Volume 40, No. 248, Cocember 24, 1975). the NRC concurred
formally in the ARERP on Feuvruary 9, 1979

Revisions to the State of Alabama and the State of Georgia Radiological Emergency Operations
Plans are being submitted to FEMA for review. These draft plans were written to meet the
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essential requirements of NUREG-0654. By letter dated August 28, 1980, FEMA finds our
recommendation for issuing a fuel loading and low power testing license to be reasonable
(See Appendix D to this supplement).

As a result of the Commission's action ple © for Promptly Upgrading Emergency Preparedness at
Power Reactors (SECY 79-450), the Emergency Planning Review Team conducted a site visit and
technical meeting with the applicant, State, and local officials. In response to our visit,
the applicant submitted on December 28, 1979, a proposed revisicn (Rev. 2 and 3) to the
Farley Nuclear Plant Emergency Plan. This proposed revised plan is currently under staff
review and the results of this effort will be reported upon prior to granting a full power
license; however, preliminary review reflects that the licensee has designated an interim
Emergency Operaiions Facility, established an interim Technical Support Center, and
established an onsite Operations Support Center (Joseph M. Fariey Nuclear Plant Unit 2
"Response to the TMI-=2 Action Plan," transmitted by applicant's letter dated June 20, 1980)
which we find meets those additional items in the interim upgraded criteria necessary for
the issuance of this fuel load license,

In summary, based on our review of the combined appiicant, State and local emergency plans,
we conclude that the current plan provides an acceptable state of emergency preparedness for

a fuel Toad and low power license.

Deficiencies to be Corrected for a Full Power License

Current efforts by the staff, the Commission and FEMA to upgrade rules and guidance in the
area of emergency planning should result in definitive and uniform acceptance criteria in

the near future. The proposed revision to Appendix £ to 10 CFR Part 50 will include required
implementation schedules for applicants and licensees. In the meantime, the *“ staff has
informed LWR applicants and licensees of its new requirements in the emergency planning area
via various letters and orders. Highlights of these current staff requirements yet to be
accommodated in the emergency plans for the applicant are:

1. Demonstration of preparedness to cope with a full spectrum of accidents as outlined in
NUREG-0396.

2. Provisions of means to essentially complete notification of the public within 10 miles
of the svation in an expeditious fashion (i.e., within 15 minutes) in the event of a

serious accident.

3.  Establishment of permanent near-site Emergency Operations Facility, Technica! Support
Center, Onsite Operations Support Certer, including all required appointments

4.  kdoption of the predetevmined emergency detection/clarsification/notification immediate
action scheme in NUREG-0610, and provision of corresponding emergency action levels.

5. Implementation of an acceptaple public information program.

6. Provision ot analyses of times required for evacuation of populations within 10 miles
of the site with and without mean. for prompt warning of the people.
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7. Improvement of the Siate and local emergency plans for the site considering upgraded
joint NRC/FEMA criteria (NUREG-0654. )

1I1.A.1.2 Upgrade Emergency Support Facilities

frement

Establish an interim onsite technical support center separate from, but close to, the
control room for engineering and management support of reactor operations during an
accident. The center shall be large enough for the necessary utility personnel and five NRC
personnel, have direct display or callup of plant parame.ers, and dedicated communicaticns
with the control room, the emergency operations center, and the NRC. Provide a descripvion
of the permanent technical support center.

Establish an onsite operational sunport center separate from, but with communications to,
the control room for use by op:rations support personnel during an accident.

Designate a near-site emergency operations facility with communications with the plant to
provide evaluation of radiation releases and cuordination of al) onsite and offsite

activities during an accident.

These requirements shall be met before fuel loading. (See NUREG-0578, Sections 2.2.2.b,
2.2.c, and letters of September 27 and November 9, 1979 and April 25, 1980.)

Discussion and Conclusion

Our discussion and conclusion regarding this requirement is given in I11.A.1.1 above. We
conclude that the requirement to upgrade the emergency support facility has been met.

111.D0.3.3 Inplant Radiation Monitoring

Requirement
Provide the equipment, training, and procedures necessary to accurately determine the
presence of airborne radioiodine in areas within the plant where plant personnel may be

present during an accident.

This requirement shall be met before fuel loading. (See NUREG-0578, Section 2.1.8¢, ang
letters of September 27 and November 9, 1979.)

Clarification

Use of Portable versus Stationary Monitoring Equipment

Effective monitoring of increasing iodine levels in the buiidings under accident conditions
must include the use of portable instruments for the following reasons:
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a. The physical size of the auxiliary/fuel handling building precludes locating stationary
monitoring instrumentation at all areas where airborne iodine concentration data might
be required.

b. Unanticipated isolated "bot spots" may occur in locations where no stationary
monitoring instrumentation is located.

¢. Unexpectedly high background radiation levels near stationary monitoring instrumenta-
tion after an accident may interfere with filter radiation readings.

d. The time required to retrieve samples after an accident may result in high personnel
exposures if these filters are located in high dose rate areas.

lodine Filters and Measurement Techniques

a. The following are short-term recommendations and shall be implemented by January 1,
1980 or fuel loading date, whichever is later. The licensee shall have the capability
to accurately detect the presence of iodine in the region of interest following an
accident. This can be accomplished by using a portable or cart-mounted iodine sampler
with attached single channel analyzer (SCA). The 5CA window should be calibrated to
tie 365 kev of 131l. A representative ai; -*mnle shall be taken and then counted for
131l using the SCA, This will give an initial conservative estimate of presence of
iodine and can be used Lu determine if respiratory protection is required. Care must
be taken to assure that the counting system is not saturated as a result of too much
activity collected on the sampling cartridge.

b. For Section 22.5, Dated Requirements, we require that by January 1, 198], the licensee
shall have the capability to remove th. sampling cartridge to a low background, low
contamination area for further analysis. This area should be ventilated with clean air
containing no airborne radionuclides which may contribute to inaccuracies in analyzing
the sample. Here, the sample should first be purged of any entrapped noble gases using
nitrogen gas or clean air free of noble bases. The licensee shall have the capability
to measure accurately the iodine concentrations present on these samples and effluent
charcoal samples under accident conditions.

Discussion and Conclusiors

The applicant has a portable monitoring system which uses an iodine silver zeolite sampler
and single channel analyzer. Procedures for the use of this equipment are in effect. The
necessary training has been provided. Thus the capability exists for accurately monitoring
iodine in the presence of noble gases, The applicant can also purge tnese samples of
antrapped noble gases by the use of nitrogen gas.

The applicant has stated that the samples will be counted in a low background counting
facility. By letter dated July 24, 1980, the applicant stated that they will have two
ceunting rooms (one per unit). In the event of an acciaent, the applicani estimates that
the background radioactivity level in the non-affected unit'c counting room will be Tow
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enough to perform the above measurements. However, if the background level is too hi,! in
the non-affected unit, the necessary measuring equipment will be reiocated within one ) our
to the water treatment plant or to the emergency operation facility upon its completio

The equipment, training, and procedures described by the applicant meet our dated req . rement

for accurately measuring radioiodine concentraticn (Section 22.5 of this supplement) as well
as the requirement for determining its presence and are therefore acceptable.
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22.3 Full-Power Requirements*

11.£.3.1 Emergency Power For Pressurizer Heaters

Requirement
Install the capability to supply from emergency power buses a sufficient number of prossurs

izer heaters and associated controls to establish and maintain natural circulation in hot
standby conditions.

This requirement shall be met before issuance of a full-power !icense. (See NUREG-0578,
Section 2.1.), and letters of September 2/ and November 9, 1979.)

Discussion and Conclusion

The Westinghouse Owner's Group analysis determined that in order to establish and maintain
natural circulation for a 3-loop plant with a 1400-cubic-foot pressurizer, a heater of 125kw
capacity would be required to be placed in service within one hour,

For Farley Unit 2, two backup heater groups each rated at 270kw can be energized from separate
600-volt emergency power trains. These trains are energized from separate diesel generators
upon loss of offsite power. The pressurizer heater oroups are load-shed from the normal bus
on loss of offsite power and are not loaded on emergency buses automatically. The continuous
rating (2000 hours) of the diesel generator indicates that following automatic sequence
loading of emergency loads there is insufficient D-G capacity to also allow automatic loading
of the pressurizer heaters. However, this total load does not exceed the 2-nour D-G rating.
Procedures are provided to instruct the operator in system load shedding and in the manual
loading of the pressurizer heaters to establish and maintain natural circulation. The

pressurizer heater groups are connected to the emergency 600-volt buses through safety-grade
circuit breakers.

we conclude that the licensee has satisfied the requirements for prescurizer heaters.

11 £.4.2 Containment Isolation Dependability

Requirement

Provide (1) containment isolation on diverse signals, such as containment pressure or ECCS
actuation, (2) automatic isolation of nonessential systems (including the bases for specifying
the nonessential systems), (3) no automatic reopening of containment isolation valves when

the isolation signai 15 reset.

These reguirements shall be met before issvance of a full-power license. See NUREG-0578,
Section 2.1.4, and letters of September 27 and November 3, 1979,

"Part 2 of RUREG-0694 iists all the full power requirements. All remaining requirements will

be addressed in Supplement 5 to the SER. This supplement addresses only those completed to
date.
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Discussion and Conclusion

The containment isolation system is designed to automatically isolate the containment atmos-
phere from the outside environment under accident conditions. Double barrier protection, in
the form of closed systems and isolation valves, is provided to assure that no single active
failure will result in the loss of containment integrity. There are two phases of contain-
ment isolation at the Farley 2 plant. Phase A isolates all penetrations except component
cooling water, containment spray, and systems essential for safe shutdown. Phase B isolates
all remaining process lines except safety injection, containment spray, service water lines
to containment coolers, and auxiliary feedwater.

Our review of the containment isolation system includes verification that there is diversity
of parameters sensed for the initiation of containment isolation, as called for by Standard
Review Plan Section 6.2.4, "Containment Isolation System.” The Farley 2 plant's containment
isolation system design meets this requirement. The parameters sensed for the initiation of
containment isolation include “igh containment pressure, high differential pressure between
main steam lines, pressurizer | ¢ pressure coincident with low water level and low main
steam line pressure. A high raa.ation signal is also used for purge system isolation.
Furthermore, resetting of isolation signals will not automatically reopen isolation valves;
manual action is needed to open each valve.

Since the Farley 2 plant meets all the requirements of I1.E.4.2, we conclude the isolation
dependability of containment is acceptable.
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22.4 NRC Actions

1.B.2.2 Reactor Inspector At Operating Reactors

Requirement
An NRC resident inspection will be assigned to each site.
This action shall be completed before fuel loading.

Position

1. The Office of Inspection and Enforcement (IE) will implement the approved resident
inspector program by recruiting, training, and assigning the resident inspectors to
provide a minimum of two resident inspectors at each site where there are one or two
reactors.

X If will place a senior resident insepctor at near-term operating plans by June 1380.

Discussion and Conclusion

AL NRC inspector with ceveral years of nuclear plant operation and inspection experieace was
transferred to the Farley Nuclear Station as a resideit inspector in December 1979. In
March 1980 a second inspector, also possessing several years experience, was assigned as
resident inspector. This inspector is currently in training. At the time of his assignment,
the previously assigned inspector assumed the duties of senior resident inspector.

Placement of NRC resident inspectors at this facility has been accomplished.

1.0.1 Control Room Design Review

Re juirement

NRC review of applicant's preliminary assessment of the control roow design to determine
whether the assessment is adequate and identify any necessary corrections and approve the
schedule for correction of the deficiencies.

This action shall be completed prior to fuel loading.

Discussion and Conclusion

The staff nas completed its review. Discussion and conclusions are included under
Requirement 1.D.1, Section 22.2 of this supplement,
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11.B.7 Analysis of Hydrogen Control

irement
Reach a decision on the immediate requirements, if any, for hydrogen control in small con-
tainments and apply, as appropriate, to new operating licenses pending completion of the
degraded core rulemaking in I1.B.8 of the Action Plan.

This action shall be completed before issuance of a full-power license.

Discussion and Conclusion

The staff action on item I1.B.7 was completed with issuance of the Commission papers
(SECY-80-107, ~80-107A and -80-107B) which discussed the technical basis for: 1) the staff
position on interim hydrogen control requirements (inerting) for small containments; and

2) continued operation and licensing of nuclear power plants pending the rulemaking proceeding.
With regard to Farley 2, which is a dry type of containment, the staff position is that no
additional hydrogen mitigation measures beyond the current design basis is needed pending
the rulemaking proceeding.

11.8.8 Degraded Core - Rulemaking

Requirement

Issue an advance notice of rulemaking on requirements for design and other features for
accidents involving severely damaged cores.

This action shall be completed before issuance of a full-power license,

Discussion and Conclusions

The accident at Three Mile Island, Unit 2 resulted in a severely damaged core accompanied by
the generation and release to containment of hydrogen in excess of those amounts required to
be considered in current regulations. This accident highlighted the difficulties associated
with mitigating the consequences of an accident more severe than the current design basis
accidents. As a consequence, the TMI Action Plan {NUREG-0660), at item I1.B 8, calls for a
rulemaking proceeding on consideration of degraded or melted cores in safety reviews to
solicit comments. ’

The first steps in the resolution of item I1.B.8 will be the issuance of an advance notice

of rulemaking and the issuance of an Interim Rule. The advance notice has been drafted and
is under staff review. The Interim Rule has also been prepared and is expected to be ready
for Commission consideration in the near future. The Interim Rule, in summary, addresses the
following areas:

s Requires inerting of all BWR Mark | and Mark Il containments;
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2. Requires owners of all other plants to evaluate the effects of large amounts of hydrogen
generation and to propose and assess mitigation techniques for control of hydrogen.

3. Codifies various lessons learned to reduce the likelihood of degraded core accidents.

In addition to the efforts related to the rulemaking, the staff has requested that a research
program be initiated to investigate the effects of degraded/melted core accidenis for generic
LWR plant designs, and to investigate various safety systems to reduce the effects of such
accidents. As a part of this safety research we have identified the evaluation of hydrogren
control of ice condenser and BWR Mark 11l co, tainments as a priority item. Additionally,

the staff will seek assistance to evaluate the effectiveness of distributed ignition sources
within containment on an expedited basis; i.e., within about 3 months. The use of ignitors
within containment is currently regarded as the most promising short term hydrogen control
device which could be adapted to current plant designs. The staff will, however, evaluate a
spectrum of mitigation te~hniques to control hydrogen and reduce the impact of severely
degraded core accidents as part of the safety research program discussed above.

I11.A.3.1 Role of NRC in Emergency Preparedness

Requirement
More explicitly define the role of the NRC in emergency situations involving NRC licenses.

Conclusion

This action was completed in a meeting between the staff and the Commission on February 6,
1986,

111.A.3.3 Communicatio.s

Requirement
Instal! direct dedicated telephone lines between each plant and the NRC Operations Center.
This action shall be completed prior to fuel loading.

Position

=S ’

Direct dedicated telephone lines (OPX) have been installed at each operating power plant and
selected fuel facilities; these lines are for immediate notification and continuous communi-
cation with NRC concerning facility status. A second direct and dedicated network for
health physics and environmental information is to be instulled by February 1980.

Discussion and Conclusions

Direct dedicated telephones have been installed at the Farley Nuclear Station Units 1 and 2
control rooms, the NRC resident inspector's office, hot shutdown panel, and the site technical
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support center. A second network for health physics and environmental information

has been installed with extensions in the control room, health physics supervisor's office,
technical support center, and the conference room. A functional check of these phones was
performed after installation. This task is completed.

I11.8.2 Implementation of NRC and FEMA Responsibilities

Requirement

The dpplicant emergency plans shall meet the requirements of Appendix E to 10 CFR Part 50
and the positions in Regulatory Guide 1.101 (March 1977). Offsite plans shall meet the
essential planning elements in NUREG-75/111 and Supplement 1 thereto or receive a favorable
finding by FEMA.

This requirement shall be met prior to fuel loading.

Discussion and Conclusion

‘he discussion of this item is included in III1.A.1.1 of Section 22.2 of this supplement. We
conclude that the requirement of this . em is met.

I[11.D.2.4 Offsite Dose Measurements

Requirement

The NRC will place approximately 50 thermoluminescent dosimeters (TLDs) around the site in
coordination with the applicant and State environmental monitoring program.

This action shall be completed prior to issuance of a full-power license.

Position

The Office >f Inspection and Enforcement (IE) will place 50 TLDs around each site in coordi-
nation with States and utilities. During normal operation, IE quarterly reports from these
dosimeters will be provided to NRC, State, and Federai organizations. In the event of an
accident, the dosimeters can be read at a frequency appropriate to the needs of the

situation.

Discussion and Conclusions

The TLD monitoring network has been installed at Farley Nuclear Station since February 1980.
The system consists of a series of concentric rings around the site at radiuses of 1-2 miles
and 3-5 miles. Quarterly reports from these dosimeters will be provided to the licensee and
the State.
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IV.F.1 Power-Ascension Test

Requirement
IE will monitor ihe power-ascension test program to confirm that safety is not compromised

because of the expanded startup test program and economic costs of the delay in commercial
operation.

This action shall be taken during the startup and power-ascension test program.

Position

The Office of Inspection and Enforcement should increase scrutiny of the power ascension
test program to prevent any compromising of safety in view of the proposed expansion of
startup test programs ard the economic incentives to achieve the already delayed commercial

operation of new plants.

Discussion and Conclusions

The licensee's power-ascension test program is defined by Section 14.0 and Table 14.1-2 of
the Units 1 and 2, Final Safety Analysis Report. Portions of tests on all shifts will be
witnessed by the resident inspectors, with assistance by IE Region II inspectors as
necessary.

120



22.5 Dated Requirements

I.A.1.1 Shift Technical Advisor

uirement

The Shift Technical Advisor shall have a technical education, which is taught at the college
level and is equivalent to about 60 semester hours in basic subjects of engineering and
science, and specific training in the design, function, arrangement and operation of plant
systems and in the expected response of the plant and instruments to normal operation,
transients and accidents including multipie failures of equipment and operator errors.

THis requirement shall be met by January 1, 1981. (See NUREG-0578; Section 2.2.1b, and
letters of September 27 and November 9, 1979.)

Discussion and Cenclusions

By letters dated June 20 and August 1, 1980, the applicant has stated that shift technical
advisors will have received the additional training identified in this requirement by
January 1, 1981. Science and engineering courses will include mathematics, chemistry,
metallurgy, reactor physics, heat transfer, fluid mechanics and thermodynamics. Training
will be provided in the responce and analysis of the plant for various transients and
accidents, including accidents in which the core may be severely damaged (Requirement I].B.4
in Section 22.2 of this supplement). Training will include instruction in plant design and
layout and the capabilities of instruments and controls in the control room.

We conclude that the applicant has tiien adequate measures to date toward meeting this
reguirement.

I.A.Z. 1 Immediate Upgracing of Operator and Senior Operator Training and Qualification

Requirement
Applicants for SRO licenses shall have 4 years of responsible power plant experience, of
which at least 2 years shall be nuclear power plant experience (including 6 months at the

specific plant) and no more than 2 years shall be academic or related technical training.

Certifications that operator license applicants have learned to operate the controls shall
be signed by the highest lavel of corporate Mnanagement for plant operation.

These requirements shall be met on or after May 1, 1980. (See March 28, 1980 letter. )

Revise training programs to include training in heat transfer, fluid flow, thermodynamics,
and plant transients.

This requirement shall be met by August 1, 1980. (See March 28, 1980 letter.)
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Discussion and Conclusions

By letter dated August 1, 1980, the applicant stated it meets all the requirements of this
item. In addition, we have reviewed applications for licenses for SRO and RO for the Farley
Plant Unit 2. A1l SRO applicants meet the avove experience requirements. Jjpplications
which have been recently submitted are s gned by the Plant Manager, Generai Manager -
Nuclear Generation, and the Vice President - Nuclear Generation. Changes to the training
program which will satisfy the third requirement of this item were submitted to the NRC on
August 8, 1980.

We conclude that Farley has satisfied the requirements of this item.

I.A.2.3 Administration of Training Programs for Licensed Operators

Requirement

Training instructors who teach systems, integrated responses, transient and simulator
courses shall successfully complete an SRO examination.

Applications shall be submitted by August 1, 1980. (See March 28, 1980 letter.)

Instructors shall attend appropriate retraining programs that address, as a minimum, current
operating history, problems and changes to procedures and administrative limitations. In
the event an instructor is a licensed SRO, his retraining shall be the SRO requalification

program.

Programs shall be initiated by May 1, 1980. (See March 28, 1980 letter.)

Discussion and Conclusions

By letter dated August 1, 1980, the applicant has responded to these requirements.

Permanent plant instructors involved in training programs for licensed operators will be
SRO-1icensed or will make application for licenses. Instructors obtained from other sources
will be SRO-licensed, will make applications for licenses, or will be SRO-cold-license-
certified, or will make application for NRC Instructor certification; certification is
expected to include satisfactory completion of an NRC senior operator examination and
adherence to INPO standards. Instructors will attend license retraining programs. All
licensed SRO instructors will attend the SRO requalification program.

We have reviewed the applicant's submittal and operating staff. There are currently five
licensed SROs on the Farley Training Staff. All instructors and licensed SRO instructors
will attend the requalification program. Based on the foregoing, we have concluded tiut the
applicant has complied with our requirement in this item.
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I1.A.3.1 Revise Scope and Criteria for Licensing Exams

Requirement

Applicants for operator licenses will be required to grant permission to the NRC to inform
their facility management regarding the results of examinations.

Contents of the licensed operator requalification program shall be modified to include
instruction in heat transfer fluid flow, thermodynamics, and mitigation of accidents
involving a degraded core.

These requirements shall be met by May 1, 1980. (See March 28, 1980 letter.)

The criteria for requiring a licensed individual to participate in accelerated requalifica-
tion shall be modified to be consistent with the new passing grade for issuance of a
license.

This requirement shall apply to all annual requalification examinations conducted after
March 28, 1980. (See March 28, 1980 letter.)

Requalification programs shall be modified to require specific reactivity control manip-
ulations. Normal control manipulations, such as plant or reactor startups, must be
perfarmed. Control manipulations during abnormal or emergency operations shall be walked
through and evaluated by a member of the training staff. An appropriate simulator may be
used to satisfy the requirements for control manipulations.

This requirement shall be met by August 1, 1980. (See March 28, 1980 letter.)

Discussion and Conclusions

By letter dated August 1, 1980, the applicant stated that it has met all the requirements of
this item. We have reviewed this letter and also operator license applications, and the
revised requalification program outline. The applicant included a statement on its license
application, granting permission for the NRC to inform the Farley management regarding the
results of examinations. In the letter of August 7, 1980, the applicant submitted its
outline of the training in heat transfer, fluid flow, thermodynamics and mitigation of
accidents for their requalificatisn program. Also included was the revised examination
criteria for accelerated training consistent with new passing grades for issuance of
licenses. Modifications to the requalification program which revised specific reactivity
control manipulations for startup, normal, abnormal and emergency operations have been
submitted.

Based on the information submitted by Farley, we conclude that Farley has satisfied all
requirements of this item.
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1.C.1 Short-Term Accident Analysis and Procedure Revision

Requirement

Analyze the design basis transients and accidents including single active failures and
considering additional equipment failures and operator errors to identify appropriate and
inappropriate operator actions. Based on these analyses, revise, as necessary, emergency
procedures «nd training.

This requirment was intended to be completed in ea” iy 1980; nowever, some difficulty in
completing this requirement has been experienced. Clarification of the scope and revision
of the schedule are being developed and will be issued by July 1980. It is expected that
this requirement will be coupled with Task 1.C.9., Long-term Upgrading of Procedures. (See
NUREG-0578, Sections 2.1.3b and 2.1.9, and letters of September 27 and November 9, 1979.)

Discussion and Conclusion

Emergency procedures will be completed and incorporated into plant training programs prior
to full power operation. For discussion see 1.C.1 Section 22.2 of this Supplement.

11.B.1 Reactor Coolant System Vents

Requirement

Instal) reactor coolant system and reactor vessel head high-point vents that are remotely
operable from the control room.

This requirement shall be met before January 1, 1981. See letters of September 27 and
November 9, 1979.

Discussion and Conclusions

By letters dated June 20 and August 1, 1980, the applicant has described a system for
venting the reactor vessel head. The system is operable from the control room. Applicant
has committed to install the system by January 1, 198i, or prior to full power operation,
wh ‘er is later. The design was scheduled for completion Augu.t 8, 1980, and all
material is scheduled for shipment by September 1, 1980.

We will review the results of the design prior to full power operation and report the
conclusions of our review in a future supplement to the SER. We conclude that applicant has
taken adequate steps to date toward meeting this requirement. We will Lurs 2 an acceptable
schedule for installation after January 1, 1981, on a hasis similar to that taken for the
North Anna 2 and Sequoyah facil®*ies.
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I1.8.2 Plant Shielding

irement

Complete modifications to assure adequate access to vital areas and protection of safety
equipment following an accident resulting in a degraded core.

This requirement shall be met by January 1, 1981. (See NUREG-0578, Section 2.1.6b, and
letters of September 27 and November 9, 1979.)

Discussion and Conclusions

By letters dated October 24, November 2i, December 31, 1979, and January 21 and June 20,
1980, the applicant has provided a description of the shielding design review to be done,
Applicant has committed to complete its review and make recessary shielding changes in the
plant prior to full power operation or January 1, 1981, whichever is later.

We will review the results of the design and report our conclusions in a future supplement
to the SER. We conclude that applicant has taken adequate steps to date toward meeting this

requirement.

I1.B.3 Post-Accident Sampling

Requirement

Complete corrective actions needed to provide the capability to promptly obtain and perform
radioisotopic and chemical analysis of reactor coolant and containment atmosphere samples
under degraded-core conditions without excessive exposure.

This requirement shall be met by January 1, 1981. (See NUREG-0578, Section 2.1.8a and
letters of September 27 and November 9, 1979.)

1scussion and Conclusions

By letters dated June 20 and August 1, 1980, the applicant has provided a description of
equipment and procedures to be used to sample reactor coolant and containment atmosphere
following an accident in which there is core degradation. The applicant has indicated

that the plant systems modifications to provide sampling capability under degraded core
condition, will be completed by January 1, 1981. Based on preliminary review of the infor-
mation provided by the applicant, we conclude that the applicant has taken adequate steps
to date towards meeting this requirement.

Our conclusions based on a detailed review of the informaiton provided by the applicant,
will be reported in a future supplement to the SER.
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i1.0.1 Relief and Safety Valve Test Requirements

Requirement

Complete tests to qualify the reactor coolant system relief and safety valves under expec'ed
operating conditions for design basis transients and accidents.

This requirement shall be met by July 1, 1981. (See NUREG-0578, Section 2.1.2 and letters
of September 27 and November 9, 1979.)

Discussion and Conclusions

Our discussion of applicant's response to this requirement is provided in 5Section 22.2 of
this supplement.

We conclude that the commitment provided by the applicant in its July 23, 1980 letter
indicates that adequate steps are being taken to fulfill this requirement. The staff is
currently preparing more definitive requirements to be sent to all applicants and licensees.
We .ill report on applicant's response to our new requirements in a future supplement to
this SER.

I1.E.1.2 Auxiliary Feedwater Initiation and Indication

Requirement

Upgrade, as necessary, automatic initiation of the auxiliary feedwater system and indication
of auxiliary feedwater flow to 2ach steam generator to safety-grade quality.

This requirement shall be met by January 1, 1981. (See NUREG-0578, sections 2.1.7a and b,
and letters of Sptember 27, and November 9, 1979.)

Discussion and Conclusions

Our discussion of applicant's response to this requirement is given in Section 22.2 of this
supplement. We concluded that the Farley Unit 2 auxiliary feedwater system meets this
requirement, except for the power supply to six flow control valves. Applicant has commited
to design and install a modified power supply to these valves that will meet the requirements
prior to the start of low power testing. We will review the design prior to installation
and report our conclusions in a future safety evaluation report supplement.

I1.£.4.1 Containment Dedicated Penetration

Requirement
Install a containment isolation system for external recombiners or purge systems for post-

accident combustible gas control, if used, that is dedicated to that service only and meets
the single-failure criterion.
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This requirement shall be met before January 1, 1981. See NUREG-0578, Se.tion 2.1 5a and ¢
and letters of September 27 and November 9, 1979.

Conclusion
As discussed in Section 22.2 of this supplement, Farley 2 uses internal electric recombiners.
Therefore, the requirement for dedicated penetrations for external recombiners is not

applicable.

I1.F.1 Additional Accident Monitoring Instrumentatiorn

Requirement

Install continuous indication in the control room of the following parameters:

a. Containment pressure from minus 5 psig to three times the design pressure of concrete
containments and four times the design pressure of steel containments;

b. Containment water level in PWRs from (1) the bottom to the top of the containment sump,
and (2) the bottom of the containment to a level equivalent to 600,000 gallons of
water;

Containmen' <ater level in BWRs from the bottom to 5 feet above the normal water level
of the suppression pool;

€ Containment atmosphere hydrogen concentration from 0 to 10 volume percent;

8

d. Containment radiation up to 10 Rad/hr;

e. Noble gas effluent from each potential release point from normal concentrations to 105

pCi/ce (Xe-133).

Provide capability to continuously sample and perform onsite analysis of the radionuclide
and particulate effluent samples.

This instrumentation shall meet the qualification, redundancy, testability and other design
requiremencs of the proposed revision to Regulatory Guide 1.97.

This requirement shall be met by January 1, 1981. See NUREG-0578, Section 2.1.8b, and
letters of September 27 and November 9, 1979,

Discussion
By lntter dated August 1, 1980, the applicant provided the status of design and schedu'e for
procurement and installation of instruments identified in this requirement. Containment

pressure measurement design is completed and instaliation is scheduled for January 1, 1981.
Containment water level wide range instrument is installed; the narrow range instrument
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materials are scheduled to be shipped November 1, 1980 and to be installed January 1, 1981.
The installed hydrogen monitoring equipment is stated to meet our requirements. A
Victoreen 875 Detector System to measure containment radiation up to 107 Rad/hour has been
ordered and is scheduled to be installed by January 1, 1981. An Eberline SPING-4 sampler
has been ordered to measure noble gas effluent; all equipment is scheduled to be shipped by
October 15, 1980 and to be installed by January 1, 1981.

In addition to the above instrumenis, staff requires high range noble gas monitors be
provided for the main condenser air ejectors (up to 105 pCi/cc) and for atmospheric releases
from the steam relief and safety valves (up to 103 pCi/cc). By letter dated August 19,
1980, applicant has committed to install these monitors by January 1, 1981, if possible. A
firm scheoaule for installation wili be provided when available.

Clarification of post-accident monitoring instrumentation requirements, regarding contain-
ment pressure, water level and hydrogen concentration monitors, is being developed. This

matter will be pursued with Alabama Power Company (the applicant) when additional guidance
from staff becomes available.

We conclude that the applicant has taken adequate steps to date toward meeting this require-
ment.

I1.F.2 Inadequate Core Zooling Instruments

Requirement
Install, if required, additional instruments or controls needed to supplement installed

equipment in order to provide unambiguous, easy-to-interpret indication of inadequate core
cooling.

This requirement shall be met by January 1, 1981. (See NUREG-0578, Section 2.1.3b and
letters of September 27 and November 9, 1979.)

Discussion and Conclusions

The applicant has selected a reactor vessel level measurement as an additional instrument to
indicate inadequate core cooling. By letter dated August 6, applicant described its
schedule for installing a level measurement system using mBF3 neutron detectors mounted
externally to the reactur. These are being developed and tested by National Nuclear
tLorporation under the sponsorship of Electric Power Research Institute. Tests of the level
measurement system have been made at Trojan during the draining of water from the reactor.
Alabama Power Power Company is planning to install a prototype system in Farley Unit 1 in
October 1980, auring a refueling outage. By letter dated August 19, 1980, applicant stated
it would install an abbreviated prototype system on Unit 2 by January 1, 1981.

Water level measurement tests will be made on Umit i during forced outages, if any, and

during the next refueling outage of Uni* 1, planned for late 1981. Design and analysis of
the system will be made concurrently with Unit 1 tests. The final system, modified by test
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experience, will be installed in Farley Unit 2 during the first refueling outage in mid-1982.
If the boron neutron detector system is determined to be unacceptable based on Unit 1 tests,
Alabama Power Company has committed to install an acceptable alternate system.

The staff has been monitoring the progress of all applicants and licensees in meet ing
schedule requirements of I1.F.2 and has had meetings with suppliers of various level
measurement systems to review the design and development progress and equipment procurement
situation. Based on our continuing review of this situation, we expect that one or more
alternate systems could be developed, procured, installed, and impiemented wel! in advance
of the mid-1982 installation proposed for Farley Unit 2. However, the staff agrees that al)
the proposed level measurement methods have inherent problems and that parallel development
of several techniques is desirable. On the basis of its review of installation schedules
for systems proposed by several licensees and applicants, the staff concludes that meeting
the requirement to have a permanent level system installed by January 1, 1981 is not
practical.

However, by January 1, 1981, we will require submittal of the documentation required by
Table I1.F.2-2, including an updated schedule and progress report on the development
program. Based on our review of that submittal and other information available to the staff
which is relevant to the proposed level measurement system, the staff will perform a pre-
liminary evalu«tion of the proposed method for measuring reactor water level. Unless we can
determine that the prospects for completing the development of an acceptable system by late
1981 are good, we will require that the schedule for procurement of an alternate system
proceed in parallel, if necessary, in order to provide reasonable assurance that an accep-
table system will be available for installation by late 1981. We will require that this
system be installed at the earliest feasible date thereafter with due consideration for the
impact on plant availability. The submittal of documentation for the development of this
additional instrumentation will be made a cordition in the license.

We conclude that the applicant has taken adequate measures to date to provide instruments
for monitoring inadequate core cooling at the earliest feasible date.

Table II.F.2-2

Information Required for Additional Instrumentation
to Monitor Inadequate Core Cooling

1. By January 1, 1981, provide a report giving details and status of the proposed system
for monitoring inadequate core cooling (ICC). The report should contain the necessary
information, either by inclusions or by reference to previous submittals including
pertinent generic reports, to satisfy the submittal requirements which follow:

a. A description for the proposed final system including:

(1) a design description of additional instrumentation {e.g., reactor vessel
water level instruments) and displays;
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(2) a detailed description of existing instrumentation systems (e.g., subcooling
meters and in-core thermocouples), including parameter ranges and displays,
which provide operating information pertinent to inadequate core cooling
considerations; and

(3) a description of any planned modifications to the instrumentation systems
described above.

The necessary design analysis, including evaluation of instruments to monitor
water level, and available test data to support the design described in
item 1.a.(2) above.

A description of additional test programs to be conducted for evaluation,
quaiification, and calibration of additional instrumentation.

An evaluation, including proposec actions, on the conformance of the inadequate
core cooling instrumentation system to Regulatory Guide 1.97, Rev. 2. Any
deviations stould be justified.

A description of the computer functions associated with ICC monitoring and
functional specifications for relevant software in the process computer and other
pertinent calculators. The reliability of nonredundant computers used in the
system should be addressed.

An updat :d schedule, including contingencies, for installation, testing and

calibracion, and implementation of any proposed new instrumentation or information
displays.

Procedure guidelines for use of proposed additional instrumentation, and analyses
used to develop these procedures.

A summary of key operator action instructions in the current emergency operating
procedures for inadequate core cooling and a description of how these procedures
will be modified when the final monitoring system is implemented.

A description and schedule for any additional submittals which are needed to
support the acceptability of the proposed final instrumentation system and

emergency operating procedures for inadequate core cooling.

Upgrade Emergency Support Facilities

Requirement

Provide radiation monitoring and ventilation systems, including particulate and charcoal
filters, and otherwise increase the radiation protection to the onsite technical suppert
center to assure that personnel in the center will not receive doses in excess of 5 rem to
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the whole body or 30 rem to the thyroid for the duration of the accident. Provide direct
display of plant safety system parameters and call up display of radiological parameters.

For the near-site emergency operations facility, provide shielding against direct radiation,
ventilation isolation capability, dedicated communications with the onsite technical support
center, and direct display of radiological and meteorological parameters.

This .requirement shall be met by January 1, 1981, although the safety parameter information
regiirements will be staged over a longer period of time. (See NUREG-0578, Section 2.2.2b
and 2.2.2¢, and letters of September 27 and November 9, 1979, and April 25, 1980.)

Discussion and Conclusion

Our discussion of the interim emergency support facilities is provided in Section 22.2 of
this supplement. A permanent technical support center will be located ir the auxiliary
building, having a space of 22 feet by 65 feet, data monitoring and display equipment,
communications equipment, and radiation monitoring and ventilation systems for protecting
personnel from excessive doses. A permanent emergency operations facility under construc-
tion will accommodate 60 persons and have reliable onsite and offsite communications
equipment. Completion of these permanent facilities is scheduled for January 1, 1981.

We conclude applicant has taken ajequate steps to date toward meeting this requirement.

[11.0.3.3 in-Plant Radiation Monitoring

Requirement
Provide the equipment, training, and procedures to accurately measure the radiciodine con-

centration in areas within the plant where plant personnel may be present during an
accident.

This requirement shall be met before January 1, 1981. (See NUREG-0578, Section 2.1.8c, and
letters of September 27 and November 9, 1979.)

Discussion and Conclusion

This requirement has been met as discussed in Section 22.2 of this supplement.
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23.0 CONCLUSIONS

Based on ou. evaluation of the application as set forth in our Safety Evaluation Report
dated May 2, 1975 and Supplement Nos. 1 through 3 and our evaluation as set forth in this
supplement, we conclude that the operating license can be issued to allow fuel loading, zero
power physics testing, and low power testing up to & percent of full rated power (2652 mega-
watts thermal) subject *) license conditions which will require further Commission approval
and license amendments prior to operation above zero power required for physics testing.

We conclude that the construction of the facility has been completed in accordance with the
requirements of Section 50.57(a)(1) of 10 CLFR Part 50, and that construction of the facility
has been monitored in accordance with the inspection program of the Commission's staff.

Subsequent to the issuance of the operating license for 5 percent of full rated power for
the Joseph M Farley Nuclear Plant Unit 2, the facility may then be operated only in
accordance with the Commission's regulations and the conditions of the operating license
under the continuing surveillance of the Commission's staff.

We conclude that the activities authorized by the license can be conducted without

endangering the health and safety of the public, and we reaffirm our conclusions as stated
in our Safety Evaluation Report.
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March 11, 1977

June 3, 1977

August 5, 1977

September 9, 1977

September 30, 1977

November 7, 1977

November 7, 1977

December 19, 1977

January 27, 1978

March 10, 1978

March 23, 1978

March 30, 1978

April 28, 1978

May 19, 1978

APPENL (X A

SUPPLEMENT TO THE CHRONOLOGY OF THE
RADIOLOGICAL SAFETY REVIEW

Letter to applicant requesting reanalysis of the fuel handling
accident.

Letter from applicant providing information on environmental
qualification of prussure transmitters.

Letter to applicant transmitting Unit 1 License Amendment No. 2.
Letter from applicant transmitting Amendment No. 67 to the FSA'.
Letter to applicant requesting information concerning fracture
toughness and the potential for Lamellar Tearing of steam generator

and reactor coolent pump s'mport material.

Letter from app'icant providing proposed design to account for
degraded electrical grid conditions.

Letter from applicant transmitting Amendment No. 68 to the FSAR.

Letter from applicant providing information regarding the diesel
generator operating status indication.

Letter from applicant providing information on reactor vessel
fracture toughness prope-ties.

Letter to applicant requesting information regarding the reactor
vessel seal ring.

Leiter from applicant responding to our March 1978 request for
information on the diese' generators.

Letter from applicaic providing information regarding the reactor
vessel seal ring.

Letter from applicant transmitting Amendment No. 69 to the FSAR.

Letter from applicant providing information on environmental
qualification of pressure transmitters.
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May 30, 1978 Letter from applicant transmitting report entitled "Fracture
tuughness anc potential for Lamellar Tearing of Steam Generator and
Reactor Coolart Pump Materials.™

June 2, 1978 Staff memorandum summarizing visit to Farley 2 plant to examine
containment sump areas and discuss sump tests.

June 8, 1978 Letter to applicant requesting additional information for fuel
handling accident.

June 20, 1378 Letter from applicant reporting a problem with swing diesel
generators for two-unit operation in accordance with 10 CFR
50.55(e).

June 23, 1978 Letter from applicant providing information on the diesel generator

operating status indicati~..

July 8, 1978 Letter to applicant requesting information regarding a postulated
fuel handling accident inside containment.

August 15, 1978 Letter from applicant providing information regarding a fuel
handling accident inside containment.

August 15, 1978 Letter from applicant providing proposed corrective action to the
problem with the diesel generators reported June 20, 1978.

August 25, 1978 Letter from applicant transmitting Amendment No. 70 to the FSAR.

September 6, 1978 Letter from applicant providing report evaluating Farley over-
pressure mitigating system.

September 19, 1978 Letter to applicant requesting cooperation with Westinghouse in
providing control rod guide tube wear data.

Septebmer 28, 1978 Letter from applicant providing information an radicactive waste
drumming station.

October 16, 1978 Letter from applicant providing additional proposed corrective
action to the proble i-entified in the June 20, 1978 letter.

November 3, 1978 Letter from applicant responding to questions on overpressure
mitigating system.

November 17, 1978 Letter from applicant summarizing problem and corrective actions
for the swing diesel generators.

November 27, 1978 Letter to applicant reguesting information regarding power grid
voltage degradation.
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December 18, 1978

December 20, 1978

December 29, 1978

January 4, 1979

January 15, 1979

February 13, 1979

Februery 21, 1379

February 26, 1979

April 13, 1979

May 9, 1979

June 15, 1979

July 24, 1979

July 31, 1979

September 17 1979

November 1, 1979

December 12, 1979

Letter from staff consultants (U of Jowa) regarding results of
review of model tests of Farley containment sump intakes.

Letter from applicant providing modified design of DC power
supplies for the auxiliary feedwater system.

Letter from applicant transmitting Amendment No. 71 to the FSAR.

Letter from applicant providing proposed changes to Unit 1 Technica

Specifica*ions to implement ovarpressurization mitigation system.

Letter from applicant providing information regarding power grid
voltage degradation.

Letter to applicant transmitting Amendment No. 8 to NPF-2
(Farley 1) and safety evaluation of design changes to spent fuel
pool.

Letter to applicant advising that FSAR analysis of boron dilution
bounds the recent boron dilution incident.

Letter to applicant transmitting Amendment No. 9 to NPF-2
(Farley 1) and Security Plan Evaluation Report.

Letter to applicant transmitting Amendment No. 11 to NPF-2
(Farley-1) and Fire Protection Safety Evaluation Report.

Letter to applicant transmitting our Safety Evaluation of the
Zirconium - Water correction to the ECCS Analysis for Unit 1.

Letter from applicant providing informaton on feedwater 1lines.

Letter from applicant providing information on feedwater lines.

Letter to applican. providing Amendment No. 13 to Unit 1 License
(NPF-2) regarding overpressurization protection.

Letter from applicant providing secondary water chemistry
monitoring program.

Letter from applicant providing response to IE Bulletin 79-21
"Effects of Reference Leg Heatup."

Letter from applicant providing schedule for completion of fire
protection modifications.
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January 7, 1980

January 25, 1980

February 4, 1980

February 20, 1980

February 21, 1980

March

March

March

March

March

March

March

April

April

April

7, 1980

12, 1980

14, 1980

17, 1980

17, 1980

17, 1980

20, 1980

1, 1980

4, 1980

7, 1980

Letter from applicant providing response to IE Bulletin 79-02,
Revision 2, "Pipe Support Base Plant Designs Using Concrete
Expansion Anchor Bolts."

Letter to applicant requesting information regarding preservice
testing of safety-related pumps and valves.

Letter to applicant requesting information needed to perform a
review of seismic qualification of safety-related electrical and
mechanical equipment.

Letter to applicant requesting information needed for confirmatory
piping analysis and radiation protection evaluation.

Letter to applicant requesting review of equipment qualification
documentation to determine conformance to NUREG-0588, "Interim
Staff Position on Environmental Qualification of Safety-Related
Electrical Equipment.”

Letter from applicant transmitting Amendment No. 72 to the FSAR.

Letter from applicant providing inservice testing program for ASME
Code Class 1, 2 and 3 pumps and valves.

Letter from applicant providing preservice inspection program for
ASME Code Class 1, 2 and 3 Components.

Letter from applicant providing infcrmation for confirmatory piping
analysis.

Letter from applicant providing information regarding the spent
fuel transfer tube operation.

Letter from applicant providing information on structural barriers
and shielding near the spent fuel transfer tube.

Letter to applicant requesting response to IE Bulletin 79-13,
“Cracking in Feedwater System Piping."

Letter to applicant requesting information regarding fuel and
control rod performance.

Letter from applicant providing information concerning seismic
qualification of safety-related equipment.

Letter from applicant transmitting Draft Farley Plant Radiological
Technical Specifications.
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April 14, 1980

April 14, 1980

April 21, 1980

May 1, 1980

May 5, 1980

May 8, 1980

May 12, 1980

May 19, 1980

May 27, 1980

May 28, 1980

May 28, 1980

June 3, 1980

June 3, 1980

June 10, 1980

June 11, 1980

June 13, 1980

Letter from applicant committing to perform inspections required by
IE Bulletin 79-13, “Cracking in Feedwater System Piping."

Letter from applicant providing information on spent fuel transfer
tube radiation.

Letter to all power -~eactor applicants and licensees requesting
information on Seismic Category I masonmiy wall.

Letter from applicant providing information on the adequacy of
station electrical distribution system voltages.

Letter to applicant requesting an audit of conformance to
separation criteria of electrical equipment.

Letter to applicant requesting information regarding floodplain
near the Farley plant pursuant to Executive Orcder 11988.

Letter from applicant providing information regarding fuel and
control rod performance.

Letter to applicant requesting information regarding radiation
protection program.

Letter from applicant advising of separation of electrical
equipment and systems at Farley plant.

Letter from applicant providing information regarding floodplain
near Farley site.

Letter from applicant describing its proposed modified startup
physics test program.

Letter from applicant providing information on spent fuel transfer
tube shielding.

Letter from applicant providing information regarding radiation
protection.

Letter from applicant providing results of its control room human
factors and operations review.

Letter from applicant responding to staff position on material for
support pins for control rod guide tubes.

Letter from applicant providing its response to IE Bulletin 80-05.
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June

June

June

June

June

June

June

June

June

June

June

June

13,

13,

¥

19,

20,

23,

25,

&7 s

30,

3c,

29,

30,

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

July 3, 1980

July 7, 1980

Letter to applicant requesting emergency operating procedures for
anticipated transients without scram.

Letter to applicant requesting informaton regarding vessel nozzle
underclad cracking potential.

Letter to applicant requesting information regarding inservice
inspection.

Letter to applicant requesting information regarding fracture
toughness of reactor coolant system materials and preservice
inspection program.

Letter from applicant providing its "Response to TMI-2 Action
Plan."

Letter from applicant providing information regarding radioactive
waste drumming station.

Letter to all power reactor applicants and licensees “ommission
Memorandum and Order dated May 27, 1980 regarding fire protection
for electrical cables and environmental qualification of electrical
components

Letter from applicant responding to staff positions on steam
generator tube integrity.

Letter from applicant providing detailed seismic qualification
summary information for equipment selected for audit by the Seismic

Qualification Review Team.

Letter from applicant providing additional information regarding
the containment purge system.

Letter from applicant providing emergency operating procedure fer
anticipated transients without scram.

Letter from applicant providing selected emergency operating
procedures.

Letter from applicant providing information regarding the
preservice inspection program.

Letter from applicant describing revisions to its modified startup
physics test program.
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July 3, 1980

July

14,

1980

July 8, 1980

July

July

July

July

July

July

July

July

July

July

July

July

July

14,

14,

15,

16,

16,

I

37,

17,

17,

37,

¥

17,

17,

1980

1980

1980

1980

1980

1980

1986

1980

1980

1980

1980

1980

Letter from applicant responding to our June 17, 1980 request for
information regarding preservice inspection.

Letter from applicant providing radwaste solidification process
control program.

Letter from applicant transmitting Amendment No. 73 to the FSAR.

Letter to applicant requesting information regarding augmented low
power test program.

Letter from applicant providing information regarding offsite dose
calculational model.

Letter from applicant providing a response to TMI Requirements
F.A2.0, 1.A.2.3;, and 1.A.3.1.

Letter to applicant requesting information regarding containment
emergency sump performance.

Letter to applicant requesting information regarding its June 20,
1980 "Response to the TMI-2 Action Plan."

Letter from applicant providing information for radiological
technical specifications.

Letter from applicant providing information regarding degraded
power grid voltage.

Letter from applicant providing information regarding reactor
vessel water level measurement.

Letter from applicant providing information regarding control room
design review,

Letter from applicant providing information regarding control room
habitability.

Letter from applicant providing qualification reports and seismic
specifications for each of five pieces of equipment selected for

confirmatory review by Seismic Qualification Review Team.

Letter from applicant providing information on-in core
thermocouples.

Letter from applicant requesting low power operating license.
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July 17,

July 17,

July 18,

July 23,

July 24,

July 24,

July 25,

July 29,

July 29,

July 30,

July 30,

August 1,

August 5,

August 6,

August 6,

August 6,

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

Letter from applicant providing information regarding augmented low
power test program.

Letter from applicant responding to IE Bulletin 79-27, "Loss of
Non-Class IE Instrumentation and Control Powe, System Bus During

Operation.”

Lletter from applicant providing information regarding the bioassay
program.

Letter from applicant responding to our requirement for relief and
safety valve tests.

Letter from applicant providing information regarding interim
procedures for calculating accidental releases.

Letter from applicant providing information regarding incore
thermocouples and core subcooling monitor.

Letter from applicant providing information regarding containment
purge system.

Letter from applicant providing information regarding secondary
coolant chemistry control program.

Letter from applicant providing information regarding training for
mitigating core damage.

Letter from applicant providing information regarding degraded
electrical power grid conditions.

Letter from applicant providing response to staff questions on
fracture toughness.

Letter from applicant providing information regarding its response
to the TMI-2 Action Plan Requirements (NUREG-0694).

Letter from applicant providing information regarding the secondary
coolant chemistry program.

Letter from applicant providing additional information regarding
its response to NUREG-0694 requirements.

Letter from applicant providing information regarding application
of new fuel rod burst model to ECCS analyses.

Letter from applicant providing information or the Farley-2 low
pressure turbine disc properties.
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August

August

August

August

August

August

August

August

August

August

August

August

August

August

August

13,

14,

15,

18,

18,

18,

19,

19,

22,

28,

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

1980

Letter from applicant providing schedule for Westinghouse review of
startup test procedures.

Letter from applicant previding information regarding degraded
electrical power grid conditions.

Letter from applicant providing information regarding shift manning.

Letter from applicant providing information regarding containment
sump performance.

Letter from applicant providing information regarding independent
safety engineering group.

Letter from applicant providing draft emergency plan in accordance
with NUREG-0694 full-power requirements.

Letter from applicant providing information regarding Farley 2
shift staffing.

Letter from applicant providing additional information regarding
purge valve operability.

Letter from applicant provicing policy statement on safety.

Letter from applicant providing additional information regarding
schedule for completing installation of fire protection systems.

Letter from applicant providing information regarding completion
of fire protection equipment.

Letter from applicant providing commitments *~ implemerc¢ certain
parts of the security plan.

Letter from applicant providing information regarding shift manning,
low power test procedures, high range radiation monitors, fire pro-

tection, and security.

Letter from applicant providing information regarding development
of a level system.

Letter from applicant providing information regarding duties of
Shift Supervisors,

Letter from applicant providing results of Westinghouse review of
pressure transmitters.

141



September 8, 1980 Letter from applicant providing additional information on shift
manning.

September 12, 1980 Letter from applicant transmitting Amendment 74 to the FSAR.
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APPENDIX B
SAFETY EVALUATION REPORT
JOSEPH M. FARLEY UNIT 2
PRESERVICE INSPECTION PROGRAM
I. INTRODUCTION

For nuclear power facilities whose construction permits were issued on or after January
1, 1971, but before July 1, 1974, 10 CFR 50.524(g)(2) specifies that components shall meet
the preservice examination requirements set forth in editions of Section X1 of the American
Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code and Addenda in effect
six months prior to the date of the issuance of the construction permit. The provisions of
10 CFR 50.55a(g)(2) also state that components (including supports) may meet the require-
ments set forth in subsequent editions of this code and addenda which are incorporated by
reference in 10 CFR 50.55a(b) subject to the limitations and modifications listed therein.

In a letter dated April 28, 1978, Alabama Power Company docketed Amendment 69 to the
Joseph M. Farley Unit 2 FSAR which states that the original preservice inspection program
was based on the requirements of the 1971 Edition through Winter 1971 Addenda of Section XI
of the ASME Code for Class 1 components and the 1971 Edition through Summer 1972 Addenda of
Section XI for Class 2 components. However, in consideration of the requirements of 10 CFR
50.55a(g), the Joseph M. Farley Unit 2 preservice inspection program was revised in
Amendment 69 based on conformance with the requirements of the 1974 Edition through the
Summer 1975 Addenda of Section XI. In letters dated April 21, 1980 and July 3, 1980,
additional information was provided for their preservice inspection program which requested
relief from certain requirerents that the applicant determined were impractical. This
2dditional information was incorporated into Amendment 73 of the FSAR dated July 8, 1980.

Therefore, this report evaluates the extent to which the Joseph M. Farley Unit 2
preservice inspection program complies with the requirements of the 1974 Edition through
Summer 1975 Addenda of Section X1. As a result of our review of this information, we have
determined that certain preservice examinations are impractical and that performing these
required examination: would result in hardships or unusual difficulties without a compen-
sating increase in the level of quality and safety. Our basis for this conclusion is
discussed in the subsequent paragraphs of this report. }

I1. TECHNICAL EVALUATION CONSIDERATIONS

A The Joseph M. Farley Unit 2 received a construction permit on August 16, 1972. In
accordance with 10 CFR 50.55a, the preservice inspection must comply with the 1971
Edition through Winter 1971 Addenda of the Code. The presarvice examination program
for Class 1 components was originally based on this Code Addenda. The ASME first
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published rules for inservice inspection in the 1970 Edition of Section XI. No pre-
service ur inservice inspection requirements existed prior to that date. Since the
plant system design and ordering of long lead time components were well underway by the
time the Section XI rules became effective, full compliance with the exact Section XI
access and inspectability requirements of the Code was not always practical. The
Alabama Power Company (the applicant) optionally revised the preservice program based
on the requirements of the 1974 Edition through Summer 1975 Addenda in consideration of
the updating requirements of 10 CFR 50.55a(g).

Verification of the as-built structural integrity of the primary pressure boundary is
not dependent un the Section X1 preservice examination. The applicable construction
codes to which the Joseph M. Farley Unit 2 primary pressure boundary were fabricated
contain examination and testing requirements which by themselves provide the necessary
assurance that the pressure boundary components are capable of performing safely under
all operating conditions reviewed in the FSAR and described in the plant design speci-
fication. As a part of these examinations the primary pressure boundary full
penetration welds were volumetrically inspected (radiographed) and the system was
subjected to hydrostatic pressure tests.

The intent of a preservice examination is to establish a reference or baseline prior to

the initia) operation of the facility. The results of subsequent inservice examinations
can then be compared to the original condition to determine if changes have occurred.

If review of the inservice inspection results shows no change from the original condition, )
no action is required. In the case where baseline data are not available, all indica-
tions must be treated as new indications and evaluated accordingly. Section XI of the

ASME Code contains acceptance standards which can be used as the basis for evaluating

the acceptability of such indications. Therefore, conservative disposition of defects
found during inservice inspection can be accomplished even though preservice information

is not available.

Other benefits of preservice examination include providing redundant or alternative
volumetric inspection of the primary pressure boundary using a test method different
from that employed during the component fabrication. Successful performance of a
preservice examination also demonstrates that the welds so examined are capabie of
subsequent inservice examination using a similar test method.

In the case of Joseph M. Farley Unit 2, a large portion of the ASME Code-required
preservice examination was performed. We have concluded that failure to perform a 100%
preservice examination of the welds identified below will not significantly affect the
assurance of tha initial structural integrity.

In some instances where the required preservice examinations were not performed to

full extent specified by the applicable ASME Code, we will require that these or supp!
mental examinations be conducted as a part of the inservice inspection program. We
have concluded that requiring these supplemental examinations to be performed at this
time (before plant startup) would result in hardships or unusual difficulties without a
compensating increase in the level of quality and safety. The performance of supple-
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mental examinations, such as surface exaninatiors, in areas where volumetric inspection
fs difficult will be more meaningful after a period of operation. Acceptable pre-
operationa! integrity has already been established by similar Section IIl fabrication
examinations.

In cases where parts of the required examination areas cannot be effectively examined
because of a combination of component design or current inspection technique limitations,
we will continue to evaluate the development of new or improved volumetric examination
techniques. As improvements in these areas are achieved, we will require that these

new techniques be made a part of the inservice examination requirements of those
components or weids which received a limited preservice examination.

IT1. EVALUATION OF RELIEF REQUESTS

We have reviewed the information su'mitted by the applicant in Amendment 73 and the
additional information submitted on April 21, 1980 and July 3, 1980, in which relief was
requested from certain preservice examination requirements. Bas:d on this information and
our review the design, geometry, and materials of construction of components, certain
preservice in n:ction requirements identified below have been determined to be impractical,
and imposing ti :se requirements wuuld result in hardships or unusual difficulties without a
compensating increase in quality and safety.

Therefore, pursuant to 10 CFR Part 50, paragraph 50.55a(g)(2), our conclusions that
these preservice requirements are impractical is justified as follows:

A. Calibration Block Materia)l Selection for Pressurizer and Steam
Generator, Primary Portions (Relief Requests A and G) and Secondary
Portions (Relief Request 0):

Code Requirement:

Relief Request A: Material from which the block is fabricated shall be from one of the
following: 1. the component nozzle dropout; 2) the component prolongation; or 3) when it is
not possible to fabricate the block from material taken from the component, it may be fabri-
cated from a material of a specification included in the applicable examinations volumes of
the component. The acoustic velocity and attenuation of such a block shall be demonstrated
to fall within the range of straight beam longitudinal wave velacity and attenuation found
in the unclad component.

Reference Section XI, Appendix I, Article [-3121.

Relief Request G: Appendix I, Article 1-3122 requires "where the component material is
clad, the calibration block shall be clad to nominal thickness ¢+ 1/8 inch."

Relief Request 0: Same as Relief Kequest A.

Code Deviation Request:
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Relief Request A: A deviation was requested to substitute Article T-434.1.1 of Section V
of the ASME Code, 1974 Edition, Winter 1976 Addenda which states that the material from
which the block is fabricated shall be from one of the following: (1) nozzle dropout from
the component, (2) a component prolongation, or (3) material of the same material specifica-
tion, product form, and heat treatment as one of the materials being joined.

Relief Request G: A deviation was requested to use an unclad calibration block.

Relief Request 0: Same as Relief Request A.

xeason For Request:

Re)ief Requests A and 0: Requirements #1 and #2, Article [-3121, cannot be met. At
the time the components were built, no excess material was saved for fabrication of

calibration blocks.

Requirement #3 cannot be met because the Code assumes an “unclad component” when in
fact all the components are clad on the inner surfaces.

Relief Request G: The calibration blocks tor the ultrasonic examinations of the
referenced ~omponents are not clad. However, the lack of ciadding does not affect the
calibration of the ultrasonic equipment. Only the top (0.0.) portions of the blocks are
actually used in the calibrations. Specifically, three side-drilled holes, at depths of 1/4
T, 1/2 7 and 3/4 T, are utilized.

The 1.0. of the blocks contains a 2% T notch. However, it is only used for reference.
The amplitude response from the notch is not required to be above a certain minimum. In
fact, the amplitude is not even recorded. Cladding the blocks could cause the amplitude to
either increase or decrease. In either case, the calibration would not be affected.

Staff Evaluation: The applicant has requested relief from specific provisions of
Appendix | "Uitrasonic Examiration" concerning the material selection and cladding of the
calibration blocks used for the pressurizer and steam generator. Appendix I was first
published in the Summer 1973 Addenda and is limited in scope to Class 1 and 2 ferritic
vessels 2-1/2 inches and over in wall thickness. In the 1977 Edition of Section XI,
Appendix 1 was superseded by Article 4 of Section V. Article T-434.1.1 of Section V, Winter
1976 Addenda, is the current requirement for calibration block material for these components
in accordance with 10 CFR 50.55a(b). Therefore, we conclude that in Relief Requests A and
0, the substitution of Articie T-434.1. 1 of Section V is an acceptable alternative provision
that may be substituted in lieu of Article [-3121 of Section XI.

Reliet Request G states that the preservice examination of these components was
performed with a calibration block that was not clad. No recordable fiaw indications were
identifed. Conformance with the specific Code provision would require repeating the pre-
service examination with a Code-acceptable reference stardard. We have determined that
repeating the preservice examination is impractical and would result in hardships or unusual
difficulties without a compensating increase in the level of quality and safety.
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We have evaluated the method used by the applicant to establish the ultrasonic
“sensitivity” and the influence of cladding of the calibration bluck on the preservice
examination results, i.e., detection of a tual flaws that would be significant to the
structural integrity of the component. We du not agree with the applicant's analysis that
only the 0.0. portion (unclad) of the block is actually used in the calibrations from our
evaluation of Articles 1-4421 and 1-4422 of the Summer 1975 Addenda. The intent of Section
X1 is clearly to fabricate a pasic calibration block which is representative of the com
ponent and to recognize in the examination procedure the aaverse influence of component
cladding on the detection and evaluation of flaw indications. Considering the availability
of the fabrication radiography to establish the initial structural integrity, we conclude
that the use of an unclad calibration block during ultrasonic examination from the external
component surface would not prevent the identification of safety-significant flaws and,
therefore, is acceptable for the preservice examination only.

During our evaluation of the applicant's initial 10-year inservice inspection program,
we will evaluate the subject of calibration blocks. We will reguire an augmented inservice
inspection provision that future examinations be performed with calibration blocks of the
same material, specification (including cladding), product form, and heat treatment as the
component base metal being examined unless the applicant can quantitatively demonstrate, by
analysis or test data, that this provision would be impractical.

B. Pressurizer Nozzle-to-Vessel Weld Examination (Relief Request B),
Examination Category B-D, Item B2.2

Code Requirements: The extent of examination of each nozzle shall cover 100% of the
volume to be inspected as shown in figure I[WB-25000.

Reference Section XI, Table IWB-2600.

Code Deviation Requast: Request relief from examination of 100% of area identified in
figure IWB-25000.

Reason for Request: The geometric configuration of the nozzle prevents ultrasonic
examination from being perfurmed from the nozzle side of the weld to the extent required by
IWB-2600 as indicated by drawings provided by the applicant. The examination was performed
from both the weld and shell surfaces. One hundred percent of the weld, heat affected zone,
and the adjacent base metal were examined by angle beam from the vessel side of the weld.
The design of the weld limits examination to 25% of the base metal from the nozzle side of
the weld. In addition, the welds received a magnetic particle examination in those areas
not scanned during the ultrasonic inspection.

Staff Evaluation: We have determined that part of the required Section X] examination
is impractical because the existing geometric configuration limits the extent of the
examination. We conclude that the limited Section XI examination, the volumetric
examination performed during fabrication, and the hydrostatic test demonstrate an acceptable
level of preservice structural integrity.
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€. Steam Generator Nozzle-to-Safe-End Weld Examination (Relief Request C),
Examination Category B-F, Item B3 3

Code Requirement: The examination areas shall include essentially 100% of the dissimilar
meta! welds (e.g., safe-end welds) between combinations of carbon, low alloy, or high tensile
stnels and stainless steels, nickel-chromium-iron alloys, nickel-copper alloys. This shall
include the base material tor. at least, one wall thickness beyond the edge of the weld.

Code Deviation: A deviation was requested from performing 100% of Code-required
volumetric examination.

Reason for Request: Examination of the steam generator primary nozzle safe-end-to-pipe
welds is limited by the nozzle geometry and surface condition and by the limited surface
preparation of the pipe side of the weld. The surface on the pipe side of the weld, which
is a cast elbow, is machined for a distance of approximately 5-1/2 inches from the edge of
the weld. Examinations can be performed on the surface of the weld but are severely limited
from the nozzle size by the configuration of weld buildup and weld overlay as indicated by
drawings provided by the applicant.

Staff Evaluation: The design of the steam generator primary nozzle-to-safe-end weld
limits volumetric examination to the pipe side of the weld and weld surface. The applicant
estimates that 100% of the weld root and 90% of the safe-end-to-nozzle weld can be examined.

We have determined that the Code examination of 100% of the dissimilar metals welds is
impractical because the design of the nozzle and the as-built surface condition limits the
examination coverage. To perform the volumetric examination to the maximum extent possible,
the applicant performed UT from both the pipe side and the weld surface in accordance with
Paragraph 1-532 of Section V. Based on our review of the existing design, the preservice
examination requirements, and the limited examinations performed by the applicant, we con-
clude that completing the remaining portion of the required examination is impractical and
would result in hardships or unusual difficulties without a compensating increase in the
level of quality and safety.

During an evaluation of the applicant's initial l0-year inservice inspection program,
we will evaluate the applicable Code-required volumetric and surface examinations for the
steam generator dissimilar metal welds including the evaluation of an augmented inservice
inspection program regarding the frequency of the design-limited ultrasonic examination.

D. ASME Class 1 Circumferential Butt Welds (Relief Request D), Examination
Category B-J, Item B4.5

Code Requirements: The examination areas shall include essentially 100% of the
longitudinal and circumferential welds and the base metal for one wall thickness beyond the
edge of the weld. Longitudinal welds shall be examined for at least one foot from the
intersection with the edge of the circumferential weld selected for examination. In the
case of pipe branch connections, the areas shall inciude the weld metal, the base metal for
one pipe wall thickness beyond the edge of the weld on the main pipe run, and at least two
inches of the base metal along the branch run.
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Code Deviation Request: A deviation was requested from performing 100% of the required
volumetric examination for welds with access limitations due to design.

Reason for Request: Instances occur where pipe welds are between fittings, such as
elbow-to-valve or flange-to-elbow welds. In such instances, access may be severely limited
and ultrasonic examinations cann't be performed on 100% of the volume ot the weld and the
heat affected zone.

Staff Evaluation: We have evaluated the degree of accessibility and inspectability of
the welds and the extent of examination estimated by the applicant as follows:

Loop 1 RTD return, weld 016 40%
Loop 1 Cold Leg SIS, weld #8 -~ 60%
Pressurizer Spray, welds #42 - 70%
#43 - 70%
Loop 3 RTD Return, weld #3 - 60%
Pressurizer Relief, weld #14 - 50%
Pressurizer Safety, welds #2 - 70%
#5 - ROX
#12 - 70%
#16 - 80%
#20 - 80%
#24 - 70%
#27 - 80%

Pressurizer Safety welds #29, 31, and 32 are inaccessible. However, field data in the form
of radiography and dye penetrant will be utilized for the preservice inspection as allowed
by IWB-2100(b).

We have determined that examination of thess welds to the extent required by the Code
is impractical due to the design of the piping system and/or location of piping hangers and
supports. The applicant conducted surface examinations on those areas which cannot be
completely scanned by the ultrasonic inspection. We conclude that the limited Section X1
examinations, the volumetric examinations performed during fabrication, and the hydrostatic
test demonstrate an acceptable level of preservice structural integrity.

E. Integrally Welded Supports (Relief Request F), Examination
Category B-K-1, Item B 4.9

Code Requirement: The examination areas shall include essentially 100% of the
integrally weided external support attachments. This includes the welds to the pressure=
retaining boundary and the base metal beneath the weld zone and along the support attachment
member for a distance of two support thicknesses.

Code Deviation Request: A deviation was requested from performine the entire Code-
required volumetric examination. The applicant proposes to supplement the examination with
a4 surface examination.
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Reason for Request: The piping systems' integrally welded supports are attached to the
pipes by fillet welds. The configurations of these welds are such that examinations cannot
be performed to the extent required by IWB-2600. Only the base material of the pipe wall
and the base metal of the support attachment can be volumetrically examined.

Staff Evaluation: We have determined that fillet welds for piping support attachments
generally cannot be examined by ultrasonic techniques to the extent required by the Section
X1 and, therefore, the examination is impractical because of inherent limitations in the
examination method. Based on the loading conditions of these types of welds during service,
flaws would most likely be generated at the weld surface and thus be detectable by surface
examination Therefore, we conclude that a surface examination of the fillet welds is an
acceptable alternative that may be used to supplement the limited volumetric examination.

F. ASME Class 1 Pipe Branch Connections Exceeding Six Inches in
Diameter (Relief Request F), Examination Category B-J, Item B4.6

Code Requirement: The examination areas shall include essentially 100% of the
longitudinal and circumferential welds and the base metal for one wall thickness beyond the
edge of the weld. Longitudinal welds shall be examined for at least one foot from the
intersection with the edge of the circumferential weld selected for examination. In the
case of pipe branch connections, the areas shall include the weld metal, the base metal for
one pipe wall thickness beyond the edge of the weld on the main pipe run, and at least two
inches of the base metal along the branch run.

Code Deviation Request: A deviation was requested from performing 100% of the Code-
required volumetric examination.

Reason for Request: The geometric configuration of the weld surface prevents ultrasonic
examinations from being performed to the extent required by IWB-2600 as indicated by drawings
provided by the applicant. Examinations were performed to the extent practical from the
pipe and nozzle surfaces adjacent to the weld. Surface examinations of the weld were
performed to supplement the volumetric examination.

Staff Fvaluation: We have evaluated the degree of 2zcessibility and inspectability of
the welds and the extent of examination estimated by the applicant as follows:

Reactor Coolant Loop #1, weld #168C - B0%
Reactor Coolant Loop #1, weld #21BC - 80%
Reactor Coolant Loop #2, weld #16BC - 80%
Reactor Coolant Loop #2, weld #21BC - 80%
Reactor Coolant Loop #3, weld #16BC - 80%
Reactor Coolant Loop #3, weld #21BC - 80%

We have determined that part of the required Section XI examination is impractical
because the existing geometric configuration limits the extent of the examination. The
applicant conducted surface examinaticns on those areas which cannot be completely scanned
by the ultrasonic inspection. We conclude that the limited Section XI examinations, the
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volumetric examinations performed during fabrication, and the hydrostatic test demonstrate
an acceptable level of preservice structural integrity.

G. Nozzle-to-Vessel Welds on Residua) Heat Removal Heat Exchangers
(Relief Request H), Examination Category C-8, Item C1.2

Code Reguirement: The volumetric examination shall cover at least 20% of each
circumferential weld, uniformly distributed among three areas around the vessel
circymference.

Code Deviation Request: A deviation was requested to delete the required volumetric
examination,

Reason for Request: The nozzle-to-vessel welds of the residual heat exchangers are
covered by a reinforcement ring and are not accessible for examination as required by
IWC-2600 as indicated by drawings provided by the applicant. The geometric configuration is
such that alternative NDE methods cannot be substituted.

Staff Evaluation: We have determined that the as-built design configuration makes the
Code-required examination impossible to perform. The weld required to be examined is totally
covered by a reinforcement ring that is fillet welded to the nozzle, thus precliuding volu-
metric examination. We conclude that removal of the welded reinforcement ring to make the
weld accessible for examination is impractical and would result in hardships or unusual
difficulties without a compensating increase in the level of quality and safety because the

initial preservice structural integrity has been demonstrated by the construction code
examinations and hydrostatic test.

During our evaluation of the applicant's initial 10-year inservice inspection program,
we will require an augmented inservice inspection program including surface examination of
the fillet welds attaching the reinforcement ring to the nozzle and visual examination
during hydrostatic tests.

H.  Vessel Head-to-Shell and Flange-to-Shell Welds on: Seal Water
Heat Exchanger; Letdown Reheat [xchanger; Reactor Coolant Filter; and

Seal Water Return Filter (Relief Request 1), Examination Category C-A,
Item C 1.1

Code Requirement: The volumetric =xamination shall cover at least 20% of each
circumferential weld, uniformly distributed among three areas around the vessel
circumference.

Code Deviation Request: A deviation was requested from performing the volumetric
examination required by Code.

Reason for Request: The thickness of the materials utilized for the construction of
this component (0.165 to 0.185 inches) is such that meaningful results could not be expected
with ultrasonic examination as required by IWC-2600. Surface and visual examination of
these welds will be performed as an alternative method.
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staff £ aluation: We have determinea that the Code-required examination is impractical
because of inherent limitations in the examination method for these thin-wall (0.165 to
0.185 inches) components. We conclude that a surface and visual examination is an acceptable
alternative examination that may be substituted in lieu of the required volumetric examination
of at least 20% of each circumferential weld.

I. Primary Pressure Boundary (Relief Request J & K), Examination
Categories C-F and C-G, Item C2.1

Code Requirement: Volumetric examination of circumferential butt welds and branch
connections exceeding four-inch diameter including the welu metal and base metal for
one-wall thickness by a sampling procedure defined in IWC-2520.

Code Deviation Request: A deviation was requested fro. performing 100% of the
volumetric examination required by the Code.

Reason for Request: The arrangement and details of the Class 2 piping system and
components were designed and fabricated before the examination requirements of Section XI of
the Code were formaliz»d, and some examinations as required by IWC-2600 are limited or not
practical due to geometric configuration or accessibility. Generally these limitations
exist at al) fitting-to-fitting welds such as elbow to tee, elbow to valve, reducer to
valve, etc. where geometry and sometimes surface conditions preclude ultrasonic couplings or
access for the required scan length. The limitatinns exist * . a |2sser degree at pipe-to-
fitting weids, where examination can only be fully performed from the pipe side, the fitting
geometry limiting or even precluding examination from the opposite side. The welds will be
ultrasonically examined by angle beam to the extent allowed by geometric configuration;
however, 100% of the weld material will be examined. Also, surface examinations will be
perforned to supplement the limited volumetric examinations.

In instances of branch pipe-to-pipe welds, ultrasonic examinations cannot be performed
on the surface of the weld. Surface examinations will be performed on 100% of the weld and
adjacent base material.

In instances where the locations of pipe supports or hangers restrict the access avail-
able for the examination of pipe welds as required by IWC-2600, examinations will be
performed to the extent practical unless removal of the support is permissible without
unduly stressing the system.

Stafi Evaluation: We have evaluated the degree of accessibility and inspectability of
the welds and the extent of examination estimated by the applicant as follows:

RHR, welds #31 - 50%
#32 - 50%
#14 - 90%
#11 - 30%
#20 - 30%
#18 - 50%
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Main Steam welds #4-14 -
#4-15 -
#i~5 ~
#1-11 -
#1-12 -
#1+13 -
#1-14 -
#1-15 -
#1-16 -
#1-17 -
#2-5 -
#2-11 -
#2-12 ~
#2-13 -
#2-14 -
#z-i5 -
#2-16 -
#2-17 -
#3-5 -~
#3-11 -
#3-12 -
#3-13 -
#3-14 - 80%
#3-15 - 80%
#3-16 - 80%
#3-17 - 80%

FRERRARERRERRRRERR

RR&8

We have determined t'a' examination of these welds to the extent required by the Code is
impractical due to the design of the piping system ard/or location of piping hangers and
supports. The applicant conducted surface examinatious on those areas which cannot be
completely scanned by the ultrasonic inspection.

We conclude that the limited Section XI examinations, the nondestructive examinations
performed during fabrication, and the hydrostatic test demonstrate an acceptable level cf
preservice structural integrity.

J.  Regenerative Heat Exchanger (Relief Requests L and N) and Excess Letdown
Heat Exchanger and Letdown Heat Exchanger (Relief Request N), Examination
Category C-A, Item C1.1

Code Requirement: The volumetric examination shall cover at least 20% of each
circumferential weld, uniformly istributed among three areas around the vessel
circumference.

Code Deviation Request:

Relief Request L: A deviation was requested to examine the regenerative heat exchanger
using the half-node technique to the extent practical.
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Relief Request N: A deviation was requested to change the distribution of the
examination sample.

Reason for Request:

Relief Request L: The regenerative heat exchanger shell is fabricated from centrif-

ugally cast austen,.ic steel material which limits ultrasonic examination as required by
IWC-2600 to the half-node techniques. The geometric configuration of the weld surface and
the location of adjacent nozzles and supports limit the extent of the examination coverage.
Surface examinations will be performed to supplement the volumetric examinations.

Relief Request N: The location of nozzles and supports limits the extent of examination

coverage. Consequently, the requirements for three uniformly distributed areas cannot be
met. One or two areas will be inspected, as accessibility permits, instead of the required
three areas. The reauired 20% of each circumferentia' weld will be volumetrically examined
except where material thickness precludes ultrasonic testing as stated in Relief Request
().

Staff Evaluation:

Relief Request L: We have determined that the Code-required examination is impractical

because f inherent limitations in the examination method frr centrifugally cast stainless
steel and limitations to the extent of the examination ceverage as a result of the existing
cdesign. The applicant conducted surface examinations on those areas which cannot be com-
pletely scanned by the ultrasonic inspection. We conclude that the limited Section XI
examinations, the nondestructive examinations performed during fabrication, and the
hvdrostatic test demonstrate an acceptable level of preservice structural integrity.

Relief Request N: We have determined that the Code requirement that the examination

sample be uniformly distributed is impractical because of the limitations in the existing
design. We conclude that the examinations of one or two areas is an acceptable alternative
examinaiion that may be substituted in lieu of a uniform distribution because the extent of
examination is the same. The examination method shall ve as specified in the Code or Relief
Requests | and L as applicable.

K. Charging Pumps Integrally Welded Supports (Relief Request M), Examination

Category C-E-1, Item C3.3

Code Requirement: Surface examination of 100% of the major load bearing element.

Code Deviation Request: A deviation was requested to perform less than 100% of
examination area required by the Code.

Reason for Request: Due to component and support designs, approximately 20% of each

integrally welded support is inaccessible for examination.

Staff Evaluation: We have determined that the examination c® these integrally welded
supports to the extent required by the Code is impractical because of the existing design,
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and the initial preservice structural integrity nas been demonstrated by the nordestructive
examinations performed during fabrication. Therefore, we conclude that impos.tion of the
exact Code requirements would result in hardships or unusual difficulties without a compen-
sating increase in the level of quality and safety.

IV. CONCLUSIONS

Based on the foregoing, we have determined, pursuant to 10 CFR Part 50,
paragraph 50.55a(a)(2), that certain Section XI required preservice examinations are
impractical, and compliance with the requirements would result in hardships or unusual
difficulties without a compensating increase in the level of quality and safety.

Our technical evaluation has not identified any practical method by which the existing
Joseph M. Farley Unit 2 can meet all the specific preservice inspection requirements of
Section XI of the ASME Code. Requiring compiiance with all the exact Section X! required
inspections would delay the startup of the plant in order to redesign a significant number
of plant systems, obtain sufficient replacement components, install the new components, and
repeat the preservice examination of these components. Examples of components that would
require redesign to meet the specific preservice examination provisions are certain steam
generator nozzles, certain pressurizer nozzles, and a significant number of the piping and
component support systems. Even after the redesign effort, complete compliance with the
preservice examination requirements probably could not be achieved. However, the as-built
structural integrity of the existing primary pressure boundary has already been established
by the construction code fabrication examinations.

Based on our review and evaluation we conclude that the public interest is not served
by imposing certain provisions of Section XI of the ASME Code that have been determined to
be impractical. Pursuant to 10 CFR 50.5%a(a)(2), we have allowed deviations from these
requirements which are impractical to implement and would result in hardship or unusual
difficulties without a compensating increase in the level of quality and safety. We con-
clude that the Joseph M. Farley Unit 2 preservice examinations meet the requirements of the
1974 Edition through Summer 1975 Addenda of Section XI of the ASME Code to the extent
practical and is in compliance with 10 CFR 50.55a(g)(2).
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APPENDIX C

NUCLEAR REGULATORY COMMISSION
UNRESOLVED SAFETY ISSUES

Unresolved Safety Issues

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 including experience from
operating reaclors, research results, NRC staff and Advisory Committee on Reactor
Safeguards safety reviews, and vendor, architect/engineer and utility design reviews.
fach time a new concern or safety issue is identified from one or more of these
sources, the need for immediate action to assure safe operation is assessed. This
assessment includes consideration of the generic implications of the issue,

In some cases, immediate actien is taken to assure safety, e.g., the derating of
boiling water reactors as a result of the channel box wear problems 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 most cases, however, the initial assessment 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 Lo whether existing NRC staff
requirements should be modified to address the issue 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 satety issues" because they are related to
a particular class or type of nuclear facility rather than a specific plant. These
issues have also been referred to as "unresolved safety issues.” However,K as
discussed above, such issues are considered on a generic basis only after the staff
has made an initial determination that the safety significance of the issue does not
prohibit continued operation or require licensing actions while the longer-term
generic review is underway.

ALAB-444 Requirements

These longer-term generic studies were the subject of a Decision by the Atomic 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 application for the River Bend
Station, Unit Nos. 1 and 2.
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In the view of the Appeal Board (pp. 25-29):

"The responsibjlities of a licensing board in the radiclogical 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 of what ma’ters
may or may not have been properly placed in controversy, prior to authorizing
the issuance of a construction 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)...0f necessity, this
determination will entail an inquiry into whether the staff review satis-
factorily has come to grips with any unresolved generic safety problems which
might have an impact upon operation of the nuclear facility under
consideration.”

“The SER is, of course, the principal document before the licensing board which
re lects 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 previcusly identified in a
FSAR item, a Task Action Plan, an ACRS report or elsewhere have been factored
into the staff's analysis for the particular reactor -- and with what result.

To this end, in our view, each SER should contain a summary description of those
generic problems 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 information of the kind now contained
in most Task Action Plans. More specifically, 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 from the SER itself -- without the need to resort to extrinsic
documents -- the staff's perception of the nature and extent of the relationship
between each significant unresolved generic safety question and the even*ual
operation of the reactor under scrutiny. Once again, this assessment might well
have a direct bearing upon the ability of the licensing board to make the safety
findings required of it on the construction permit level even though the generic
answer to the question remains in the offing. Among other things, the furnished
information would likely shed light on such alternatively important considera-
tions as whether: (1) the problem has aiready heen resol!ved for the reactor
under study; (2) there is a reasonable basis for concluding that a satisfactory
solution will be oltained before the reactor is put in operation; or (3) the
problem would have no safety implicatfons until after several years of reactor
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C.3

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.”

This appendix is specifically included to respond to the decision of the Atomic
Safety and Licensing Apreal Board as enunciated in ALAB-444 and as applied to an
operating license proceeding Virginia Clectric and Power Company (Nerth Anna Nuc lear
Power Sation, Units 1 and 2), ALAB-491, NRC 245 (1978).

"Unresolved Safety Issues”

In a related matter, as a result of Congressional action on the Nuclear Regulatory
Commission budget for Ficcal 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 Commission shall develop a plan providing for specification and
analysis of unresolved safety issues relating to nuclear reactors and shall take
such actior as may be necessary to implement corrective measures with respect to
such issues. Such plan shall be submitted to the Congress on or before

January 1, 1978 and progress reports shall be included in the annual report of
the Commission thereafter."

The Joint Explanatory Statement of the House-Senate Conference Committee for the FY
1978 Appropriations Bill (Bill 5.1131) provided the following additional information
regarding the Committee's deliberations on this portion of the bill:

"SECTION 3 - UNRESOLVED SAFETY ISSUES"

"The House amendment required development of a plan to resolve generic safety
issues. The conferees agreed to a requirement that the plan pe submitted to the
Congress on or before January 1, 1978. The conferees also expressed the intent
that this plan should identify and describe those safety issues, relating to
nuclear power reactors, which are unresolved on the date of enactment. It
should set forth: (1) Commission actions taken directly or indirectly to
develop and implement corrective measures; (2) further actions planned con-
cerning 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 been assigned."

In response to the reporting requirements of the new Section 210, the NRC staff
submitted to Congress on January 1, 1978, a report describing the NRC generic issues
program (NUREG-0410).1/ The NRC program was already in place when PL 95-209 was

!lﬁUREG-OOIO. "NRC Program for the Resolution of Generic Issues Related to Nuclear

Power Plants,” issued on January 1, 1978.
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enacted and is of considerably broader scope than the “Unresolved Safety Issues Plan”
required by Section 210, In the letter transmitting NUREG-0410 to the Congress on
December 30, 1977, the Commission indicated that "the progress reports, which are
required by Section 210 to be included in future NRC annual reports, may be more
useful to Congress if they focus on the specific Section 210 safety items.”

It is the NRC's view that the intent of Section 210 was to assure that plans were
developed and implemented on issues with potentially significant public safety
implications. In 1978, the NRC undertook a review of over 130 generic issues
addressed in the NRC program to determine which issues fit this description and
qualify as "Unresolved Safety Issues" for reporting to the Congress. The NRC review
included the development of proposals by the NRC Staff and review and final approval
by the NRC Commissioners.

This review is described in a report, NUREG-0510, entitled “Identification of
Unresolved Safety Issues Relating to Nuclear Power Plants - A Report to Congress"
dated January 1979. The report provides the following definition of an "Unresolved
Safety Issue:"

"An Unresolved Safety Issue is a matter affecting a number of nuclear power
plants that poses important questions concerning the adequacy of existing safety
requirements for which a final resolution has not yet been developed and that

involves conditions not likely to be acceptable over the lifetime of the plants
it affects.”

Further the report indicates that in applying this definition, matters that pose
“important questions concerning the adequacy of existing safety requirements" were
judged to be those for which resolution is necessary to (1) compensate for a possible
major reduction in the degree of protection of the public health and safety, or

(2) provide a potentially significant decrease in the risk to the public health and
safety. Quite simply, an "Unresolved Safety Issue" is potentialiy significant from a

public safety standpoint and its resolution is likely to result in NRC action on the
affected plants.

All of the issues addressed in the NRC program were systematically evaluated against
this definition as described in NUREG-0510. As a result, 17 "Unresolved Safety
Issues" addressed by 22 tasks in the NRC program were identified. The issues are
listed below. Progress on these issues was discussed in the 1978 NRC Annual Report.
The number(s) of the generic task(s) (e.g., A-1) in the NRC program addressing each
issue is indicated in parentheses following the title.

"UNRESOLVED SAFETY ISSUES" (APPLICABLE TASK NOS.)

1. wWater Hammer - (A-1)
2. Asymmetric Blowdown Loads on the Reactor Coolant System - (A-2)
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3 Pressurized Water Reactor Steam Generator Tube Integrity - (A-3, A-4, A-S)g/

4 BWR Mark I and Mark Il Pressure Suppression Containments - (A-6, A-7, A-8, A-39)
5 Anticipated Transients Without Scram - (A-9)

6. BWR Nozzle Cracking - (A-10)

7 Reactor Vessel Materials Toughness - (A-11)

8 Fracture Toughness of Steam Gererator and Reactor Coolant Pump Supports - (A-12)
9 Systems Interaction in Nuclear Power Plants - (A-17)

10. Environmental Qualif  :ation of Safety-Related Electrical Equipment - (A-24)

11. Reactor Vesse!l Pressure Transient Protection - (A-26)

12. Residual Heat Remova! Requirements - (A-31)

13. Control of Heavy Loads Near Spent Fuel - (A-36)

14. Seismic Design Criteria - (A-40)

15. Pipe Cracks at Boiling Water Reactors - (A~42)

16. Containment Emergency Sump Reliability - (A-43)

17. Stetion Blackout -~ (A-44)

In the view of the staff, the "Unresolved Safety Issues" listed above are the sub-
stantive safety issues referred to by the Appeal Board in ALAB-444 when it spoke of
o . those generic problems under continuing study which have . . . potentially
significant public safety implications" (page 27). Eight of the 22 tasks identified
with the "Unresolved Safety Issues" are not applicable to Farley Unit 2 and six of
these tasks (A-Gé/, A-7, A-8, A-39, A-10 and A-42) are peculiar to boiling water
reactors. With regard to the remaining 14 tasks that are applicable to Farley Unit 2,
the NRC staff has issued NUREG repo-* ; providing its proposed resolution of five of
the issues. Each of these have been addressed in the Farley Unit 2 SER ad/or

Supp lements or will be addressed in a future supplement. The table below lists those
issues and the SER/SER Supplement section in which they are discussed.

iask Number NUREG Report and Title SER/SER Supplement Section

A-12 NUREG-0577, "Potential for Low Discussed below
Fracture Toughness and Lamellar
Tearing on PWR Steam Gener.itor and
Reactor Coolant Pump Supports"

A-24 NUREG-0588, "Interim Staff Position on 7.7.2 of this
Environmental Qualification of Safety- Supplement
Related Electrical Equipment”
A-26 NUREG-0224, "Reactor Vessel Pressure 5.4.2 of this
Transient Protection for Pressurized Supp lement
Water Reactors" and RSB BTP 5-2
A-31 Regulatory Guide 1.139, "Guidance for Will be addressed in
Residual Heat Removal" and RSB BTP 5-1 future supplement
A-36 NUREG-0612, Control of Heavy Loads at Section 9.2.4 of the
Nuclear Power Plants SER and Section 9.2.4
of Supplement No. 2
to the SER

Z7évon though Tasks A-4 and A-5 address steam generator tube problems experienced in CE and
B&W plants, there are many common task elements between these tasks and Task A-3 which
address Westinghouse steam generator tube problems. For this reason, the Task Action
Plans for all three tasks have been combined into a single Task Action Plan.

2/Tnk A-6 was completed in December 1977.
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A-12 Fracture Toughness of Steam Generator and Reator Coolant Pump Supports

NUREG-0577, "Potent.al for low Fracture Toughness and Lamellar Tearing on PWR Steam
Generator and Reactor Coolant Pump Supports,” was issued for comment in November 1979.
This report summarizes work performed by the Nuclear Regulatory Commission staff and
its contractor Sandia Laberatories in the resolution of the generic activity. The
report describes the technica'! issues, the technical studies performed by Sandia
Laboratories, the NRC staff's technical positions based on these studies, and the
staff's plan for implementing its technical positions. As a part of initiating the
implementation of the findings in this report, letters were sent to all applicants and
licensees including farley 2 on May 19 and 20, 1980. In these letters a revised
proposed implementation plan was presented and specific criteria for material
qualifications were defined.

Many comments on both the Draft NUREG-0577 and the letters of May 19 and 20 have been
received by the staff and detailed consideration is presently being given to these
comments. After completing its review and analysis of the comments provided, the
staff will issue a final NUREG-0577 which will include a full discussion and
resolution of the comments and a final plan for implementation.

The staff has estimated that its implementation review will require approximately two
years. Since many factors (initiating event, low fracture toughness in a critical
support member in tension, low operating temperature, large flaw) must be simul-
taneously present for failure of the support system to ensue the staff has determined
that licensing for pressurized water reactors should continue during the implementa-
tion phase. Our conclusions regarding licensing and subsequent operation are not
sensitive to the estimated length of time required for this work.

With regard to the lame!lar tearing issue, the results of an extensive literature
survey by Sandia revealed that, although lamellar tearing is a common occurrence in
structural steel construction, virtually no documentation exists describing inservice
failures due to lamellar tearing. Nonetheless, additional research is recommended to
provide a more definitive and complete evalual.on of the importance of lamellar
tearing to the structural integrity of nuclear power plant support systems.

The remaining issues applicable to the Farly Unit 2 are listed in the following
table:

GENERIC TASKS ADDRESSING UNRESOLVED SAFETY ISSUES
THAT ARE APPLICABLE TO THE JOSEPH M. F'#: ™ NUCLEAR PLANT, UNIT 2

A-1 Water Hammer

A-2 Asymmetric Blowdown Loads on PWR Primary Systems
A-1 Westinghouse Steam Generator Tube Integrity

A-9 ATWS

A-11 Reactor Vessel Materials Toughness

oA W N e

A-17 Systems Interactions in Nuclear Power Plants
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-~

A-40 Seismic Design Criteria
A-43 Containment Emergency Sump Reliability
A-44 Station Blackout

- »

With the exception of Tasks A-9, A-43 and A-44, Task Action Plans for the generic
tasks above are included i NUREG-0649, "Task Action Plans for Unresolved Safety
Issues Related to Nuclear Power Plants.” The technical resolution for Task A-9 is
completed and a proposal for rulemaking is in preparation. A Task Action Plan for
Task A-44 has been approved and issued. A Task Action Plan for Task A-43 is near
completion. The information provided in NUREG-0649 meets most of the informational
requirements of ALAB-444, Each Task Action Plan provides a description of the
problem; the staff's approaches to its resolution; a general discussion of the bases
upon which continued plant licensing or operation can proceed pending completion of
the task; the technical organizations involved in the task and estimates of the
manpower required; a description of the interactions with other NRC offices, the
Advisory Committee on Reactor Safeguards and outside organizations; estimates of
funding required for contractor supplied technical assistance; prospective dates for
completing the task; and a description of potential problems that could alter the
planned approach or schedule.

We have reviewed the 9 "Unresolved Safety Issues" )isted above as they relate to
Farley Unit 2. Discussion of each of these issues including references to related
discussions in the Safety Evaluation Report and supplements are proviced below in
Section C.5. Based on our review of these items, we have concluded, for the reasons
set forth in Section C.5, that there is reasonable assurance that the Farley Unit 2,
can be operated prior to the ultimate resolution of these generic issues without
endangering the health and safety of the public.

Now "Unresolved Safety Issues”

No new issues have been identified in 1979 for reporting as "Unresolved Safety
Issues.” The NRC staff has not performed an in-depth review to identify new issues
howe ‘er NRC efforts have been concentrated on implementing tew TMI-related require-
ments on operating plants and on identifying, defining and scoping additional
TMI-related issues and tasks. Several broad program areas where issues and tasks are
being scoped will likely result in designation of new "Unresolved Safety Issues.”
These program areas include the followiry:

1. Man-machine interface and control-room design.
2. Qualification and training of operition, maintenance, and supervisory personnel.
3. Offsite emergency response, emergency planning, and action guidelines.

4. Siting policy, including compensatory design and operating provisions for plants
in areas where zvacuation would be difficult.
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5. Systems reliability and interactions.

6. Consideration in licensing requirements of accidents involving degraded or
melted fuel.

Noretheless, the specific TMI-related requirements for licensing Farley Unit 2 have
bee identified and are discussed in this Supplement. Many Jf these are related to
the program areas listed above. Long-term "Unresoived Safety Issue" tasks that may
be undertaken in the same program areas could provide a basis for further improvements
that may or may not be applicable to the Farley plant.

The NRC staff also performed a cursory review of a number of candidate issues from
sources other than Three Mile Island accident investigations, including a review of
events reported as Abnormal Occurrences in 1979. Based on this cursory review, none
were judged to be of such safety importance to require reporting to the Congress in
the 1979 Annual Report as "Unresolved Safety Issues." An in-depth and systematic
review of all candidate issues is being performed by the staff and the Commission. A
special report will br jrovided to the Congress after completion of this review,
describing the review and new issues designated as "Unresolved Safety Issues." Their
applicability to all plants will be determined at that time.

C.5 Discussion of Tasks as they Relate to Farley Unit 2

A-1 Water Hammer

Water hammer events are intense pressure pulses in fluid systems caused by any one of
a number of mechanisms and system conditions. Since 1971 there have been over

100 incidents involving water hammer in pressurized water reactors and boiling water
reactors.  The water hammers have involved steam generator feedrings and piping,
decay heat removal systems, emergency core cooling systems, containment spray lines,
service water lines, feedwater lines and steam lines. However, the systems most
frequently affected by water hammer effects are the feedwater systems. The most
cerious water hammer events have occurred in the steam generator feedr ngs of pres-
surized water reactors. These types of water hammer events are addressed in
Supplement No. 1 to the SER for Farley Units 1 and 2 in Section 10.5 at page 19 and
in Supplemer.t No. 2 in Section 10.5 at page 19. System design changes and testing
requirements necessary to prevent this type of water hammer are discussed. In
Section 10.5, we concluded that, subject to confirmation during the preoperational
test program, the feedwater system and steam generator design for Farley Units 1 and
2 with respect to this potential water hammer concern is acceptable.

With regard to protection against other potential water hammer events currently
provided in plants, piping design codes require consideration of impact loads
Approaches used at the design stage include: (1) increasing valve closure times,

(2) piping layout to preclude water slugs in steam lines and vapor formation in water
lines, (3) use of snubbers and pipe hangers, and (4) use of vents and drains. In
addition, as described in Section 3.9.1 of the Farley Units 1 and 2 SER, we require




that the applicant conduct a preoperational vibrition dynamic effects test program in
accordance with Section 111 of the ASME Code for 111 ASME Class 1 and Class 2 piping
systems and piping restraints during startup and initial operation. These tests will
provide adequate assurance that the piping and piping restraint have been designed
to withstand dynamic effects due to valve closures, pump trips and other operating
modes associated with the design overational transients.

Nonetheless, in the unlikely event that a large pipe break did result from a severe
water hammer event, core cooling is assured by the emergency core cooling systems
described in Section 6.3 of the SER and Supplements Nos. 1 through 4 and protection
against the dynamic effects of such pipe breaks inside anu outside of containment is
provided as described in Section 3.6 of the SER and Supplement No. 1.

Task A-1 may identify some potentially significant water hammer scenarios that have
not explicitly been accounted for in the design and operation of nuclear power plants,
including Farley Unit 2. The task has not as yet identified the need for requiring
any additional measures beyond those already required in the short term.

Based on the foregoing, we have concluded that Farley Unit 2 can be operated prior to
ultimate resolution of this generic issue without undue risk to the health and safety

of the public.

A-2 Asymmetric Blowdown Loads on Primary Coolant Systems

In the very unlikely event of a rupture of the primary coolant piping in a light water
reactor, large nonuniformly distributed loads would be imposed upon the reactor vessel,
reactor vessel internals, and other components in the reactor coolant system. The
potential for such asymmetric loads, which result from the rapid depressurization of
the reactor cuolant system, was identified in May 1975 and was not considered in the
original design of some facilities. The forces associated with a postulated break in
the reactor coolant piping near the reactor vessel, for example, could affect the
integrity of the reactor vessel supports and reactor pressure vessel internals. A
significant failure of the reactor vessel support system, besides impacting the
reactor internals, has a potentiai for (1) damaging systems designed to cool the core
following the postulated piping break, (2) affecting the capability of the control
vods to function properly, (3) damaging other reactor coolant system components, and
(4) causing other ruptures in the initially unbroken reactor coolant system piping
loops and attached systems.

As indicated in Section 3 of the Task Action Plan for Task A-2 in NUREG-0649, we
currently require that this issue be resolved prior to issuing an operating license
This issue has been acceptably resolved for the Farley facility. Our evaluation and
conclusions are provided in Section 3.9.1 at pages 3-1 and 3-2 of the Farley SER.
Accordingly, we have concluded that Farley Unit 2 can be operated prior to ultimate
resolution of this generic issue without undue risk to the health and safety of the
public.
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A-3 Westinghouse Steam Generator Tube Integrity

The primary concern is the capability of steam generator tubes to maintain their
integrity during normal operation and postulated accident conditions. In addition,
the requirements for increased steam generator tube inspections and repairs have
resulted in significant increases in occupational exposures to workers. Corrosion
resulting in steam generator tube wall thinning (wastage) has been observed in
several Westinghouse plants for a number of years. Plants operating exclusively with
an all volatile secondary water treatment process have not exprienced this form of
degradation to date. Another major corrosion-related phenomenon has also been
observed in a number of plants in recent years, resulting from a buildup of support
plate corrosion products in the annulus between the tubes and the support plates.
This buildup eventually causes a diametral reduction of the tubes, called "denting,"
and deformation of the tube support plates. This phenomenon has led to other problems,
including stress corrosion cracking, leaks at the tube/support plate intersections,
and U-bend section cracking of tubes which were highly stressed because of support
plate deformation.

Specific measures such as steam generater design features and a secondary water
chemistry control and monitoring program, that the applicant has employed to minimize
the onset of steam generator tube problems are described in Section 10.5 of Supplement
No. 2 to the SER and in Section 5.9 of this supplement. In addition, Section 5.9 of
this supplement discusses the inservice inspection requirements. As described in
Section 5.9 of this supplement, the applicant has met all current requirements
regarding steam generator tube integrity. The Technical Specifications will include
requirements for actions to be taken in the event that steam generator tube leakage
occurs during plant operation.

Task A-3 is expected to result in improvements in our current requirements for inser-
vice inspection of steam generator tubes. These improvements will include a better
statistical basis for inservice inspec*ion program requirements and consideration of
the cost/benefit of increased inspection. Pending completion of Task A-3, the measures
taken at Farley Unit 2 should minimize the steam generator tube problems encountered.
Further the inservice inspection and Technical Specification requirements will assure
that the applicant and the NRC staff are alerted to tube degradation should it occur.
Appropriate actions such as tube plugging, increased and more frequent inspections
and power derating could be taken if necessary. Since the improvements that will
result from Task A-3 will be procedural, i.e., an improved inservice inspeciion
program, they can be implemented by the applicant at Farley Unit 2 after operation
begins, if necessary.

Based on the foregoing, we have concluded that Farley Unit 2 can be operated prior to
ultimate resolution of this generic issue without undue risk to the health and safety
of the public.




\
A-9 Anticipated Transients Without Scram (ATWS) |

Nuclear plants have safety and control systems to !.mit the consequences of temporary
abnormal operating conditions or "anticipated transients.” Some deviations from normal
operating conditions may be minor; others, occurring less frequently, mey impose
significant demands on plant equipment. [n some anticipated transients, rapidly
shutting down the nuclear reaction (initiating a "scram"), and thus rapidly reducing
the generation of heat in the reactor core, is an important safety measure. If there
were a potentially severe "anticipated transient” and the reactor shutdown system did
not “"scram” as desired, then an "anticipated transient without scram," or ATWS, would
have occurred.

The ATWS issue and the requirements that must be met by the applicant prior to opera
tion of Farley Unit 2 are discussed in Section 5.4.1 of this supplement.

Based on our review, we have concluded that there is reasonable assurance that Farley
Unit 2 can be operited prior to ultimate resolution of this generic issue without

endangering the heaith and safety of the public.

A-11 Reactor Vessel Materials Toughness

Resistance to brittle fracture, a rapidly propagating catastrophic failure mode for a
component containing flaws, is described quantitatively by a ma‘erial property
generally denoted as "fracture toughness." Fracture toughness has different values
and characteristics depending upon the material being considered. For steels used in
nuclear recctor pressure vessels, three considerations are important. First, fracture
toughness increases with increasing temperature. Second, fracture toughness decreases
with increasing load rates. Third, fracture toughness decreases with neutron
irradiation.

In recognition of these considerations, power reactors are operated within restric-
tions imposed by the Technical Specifications on .he pressure during heatup and
cooldown operations. These restrictions assure that the reactor vessel will not be
subjected to that combination of pressure and itemperature that could cause brittle
fracture of the vessel if there were significant flaws in the vessel material. The
effect of neutron radiation on the fracture toughness of the vessel material is
accounted for in developing and revising these Technical Specification limitations
over the life of the plant.

For the service times and operating conditions typical of current operating plants,
reactor vessel fracture toughness for most plants provides adequate margins of safety
against vessel failure under operating testing, maintenance, and anticipated transient
conditions, and accident conditions over the life of the plant. However, results
from a reactor vessel surveillance program and analyses performed using currently
available methods indicate that the reactor vessels for up to 20 older operating
pressurized water reactors and those for some more recent vintage plants will have
marginal toughness, relative to required margins at normal full power after
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comparatively short periods of operation. In addition, results from analyses per-
formed by PWR reactur manufacturers indicate that the integrity of some reactor
vessels may not be maintained in the event that a main steam line break or a loss-
of-coclant accident occurs after approximately 20 years of operation. The principal
objective of Task A-11 is to develop an improved engineering method and safety
criteria to allow a more precise assessment of the safety margins that are available
during norma) operaticn and transients in older reactor vessels with marginal fracture
toughness and of the safety margins available during accident conditions for all
plants.

Based upon our evaluation of the Farley Unit 2 reactor vessel materials toughness, we
have concluced that this unit will have adequate safety margins against brittle failure
during operating, testing, maintenance and anticipated transient conditions over the
life of the units. However, some PWR's in the later stages of licensing have the
potential, after many years of operation, to have marginal fracture toughness for the
postulated accident conditions. When Task Action Plan A-11 is completed and explicit
fracture evaluation criteria for accident conditions are defined, ai! vessels will be
reevaluated for acceptability over their design lives. Since Task A-11 is projectea
to be completed well in advance of the Farley Unit 2 reactor vessel reaching a level
of marginal fracture resistance, acceptable vessel integrity for the postulated
accident conditions will be assured at least until the reactor vessel is reevaluated
for long-term acceptability,

Therefeore, based upon the foregoing, we have concluded that Farley Unit 2 can be
operated prior to resolution of this generic issue without undue risk to the health
and safety of the public.

A-17 Systems Interactions In Nuclear Power Plants

The licensing requirements and procedures used in our safety review address many
different types of systems interactions. Current iicensing requirements are founded
on the principle of defense-in-depth. Adherence to this principle results in require-
ments such as physical separation and independ=nce of redundant safety systems, and
protection against events -uch as high energy line ruptures, missiles, high winds,
flooding, seismic events, fires, operator errcrs, and sabotage. These design provi-
sfons supplemented by the current r~eview procedures of the Standard Review Plan
(NUREG-75/087) which require interdisciplinary reviews and which account, to a large
extent, for review of potential systems interactions, provide for an adequately safe
situation with respect to such interactions. The guality assurznce program which is
followed during the design, construction, a~d operational phases for each plant is
expected to provide added assurance against the potential for adverse systems
interactions.

In November 1974, the Advisory Committee ¢ Reactor Safeguards requested that the NRC
staff give attention to the evaluation of safety systems from a multi-disciplinary

point of view, in order to identify potentially undesirable interactions between plant
systems. The concern arises because the design and analysis of systems is frequently




assigned to teams ~ith functional engineering specialties--such as civil, electrical,
mechanical, or nuclear. The guestion is whether the work of these functional
specialists is sufficiently integrated in their design and analysis activities to
enable them to identify adverse interactions between and among systems. Such adverse
events might occur, for example, because designers did not assure that redundancy and
independence of safety systems were provided under all conditions of aperation
required, which might happen if the functional teams were not adequately coordinated

In mid=1977, Task A-17 was initiated to confirm that present review procedures and
safety criteria provide an acceptable level of redundancy and independence for systems

required for safety by evaluating the potential for undesirable interactions between
and among systems.

The NRC staff's current review procedures assign primary responsibility for review of
various technical areas and safety systems to specific organizational units and assign
secondary responsibility to other units where there is a functional or interdisciplinary
relationship. Designers follow somewhat similar procedures and provide for inter-
disciplinary reviews and analyses of systems. Task A-17 will provide an independent
investigation of safety functions--and systems required to perform these functions--in
order to assess the adequacy of current review procedures. This investigation is being
conducted by Sandia Laboratories under contract assistance to the NRC staff.

The contract effort, Phase | of the task, began in May 1978 and is nearing completion.
The Phase | investigation is structured to identify areas where interactions are pos-
sible between and amony systems and have the potential of negating or seriously
degrading the performance of safety functions. The investigation will then identify
where NRC review procedures may not have properly accounted for these interactions.
Preliminary results of the Phase [ contracted effort indicate that, within the limita-
tions of the study, there are only a few areas where the review procedures are weak
from a systems interaction standpoint. These results are being finalized by the
contractor and the staff is considering whether, and if so, what changes in the
Standard Review Flan are needed. Finally, a follow-on Phase Il of the task will be

scopec based on the results of Phase | and the status and scope of other related NRC
activities,

The NRC staff believes that its review procedures and acceptance criteria currently
provide reasonable assurance that an acceptable level of system redundancy and
independence is provided in plant designs. Althoug:. some changes to the review
procedures will likely result, the preliminary results of the Phase I effcrt appear
to confirm this belief. Therefore, we conclude that there is reasonab’e assurance
that Farley Unit 2 can be operated prior tu the ultimate resolution of this generic
issue without endangering the health and safety of the public.

A-40 Seismic Design Criteria - Short-Term Program

NRC regulations require that nuclear power plant structures, systems and components
important to safety be designed to withstand the effects of natural phenomena such as
earthquakes. Detailed requirements and guidance regarding the seismic design of
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nuc lear plants are provided in the NRC regulations and in Regulatory Guides issued by
the Commission. However, there are a number of plants with construction permits and
operating licenses issued before the NRC's current regulations and regulatory
guidance were in place. For this reason, rereviews of the seismic design of various
plants are being undertaken to assure that these plants do not present an undue risk
to the public. Task A-40 is, in effect, a compendium of short-term efforts to
support such reevaluation efforts of the NRC staff, especially those related to older
operating plants. In addition, some revisions to _RP sections and Regulatory Guides
to bring them more in line with the state-of-the-art will result.

As discussed in Section 3.7 of the SER the seismic design basis and seismic design of
Farley Unit 2 have been evaluated at the operating license stage and have been found
acceptable. We do not expect the results of Task A-40 to affect these conclusions
because the techniques under consideration were essentially utilized in the Farley
review. Accordingly, we have concluded that Farley Unit 2 can be operated prior

to ultimate resolution of this generic issue without endangering the health and
safety of the public.

A-43 Containment Emergency Sump Reliability

Following a postulated loss-of-ccolant accident, i.e, a break in the reactor coolant
system piping, the water flowing from the break would be collected in the emergency
sump at the low point in the containment. This water would be recircuiated through
the reactor system by the emergency core cooling pumps to maintain core cooling.

This water would also be circulated through the conta). ment spray system to remove
heat and fission products from the containment. Loss of the ability to draw water
from the emergency sump could disable the emergency core cooling and containment
spray systems. The consequences of the resulting inability to cool the reactor core
or the containment atmosphere could be melting of the core and/or loss of containment
integrity.

One postulated means of losing the ability to draw water from the emergency sump
could be blockage by debris. A principal source of such debris could be the thermal
insulation on the reactor coolant system piping. In the event of a piping break, the
subsequent violent release to the high pressure water in the reactor coolant system
could rip off the insulation in the area of the break. This debris could then be
swept into the sump, potentially causing blockage.

Currently, regulatory positions regarding sump design are presented in Regulatory
Guide 1.82, “Sumps for Emergency Core Cooling and Containment Spray Systems," which
address debris (insulation). The Regulatory Guide recommends, in addition to
providing redundant separated sumps, that two protective screens be provided. A low
approach velocity in the vicinity of the sump is required to allow insulation to
settle out before reaching the sump screening; and it is required that the sump
remain functional assuming that one-half of the screen surface area is blocked.
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A second postulated means of losing the ability to draw water from the emergency sump
could be abnormal conditions in the sump or at the pump inlet such as air entrainment,
vortices, or excessive pressure drops. These conditions could result in pump cavita-
tion, reduced flow and possible damage to the pumps.

Currently, regulatory positions regarding sump testing are contained in Regulatory
Guide 1.79, "Preoperational Testing of Emergency Core Cooling Systems for Pressurized
Water Reactors," which addresses the testing of the recirculation function. Both
in-plant and scale mode! tests have been performed by applicants to demonstrate that
circulation through the sump can be reliably accomplished.

As indicated in Section 6.3.3 of this supplement, the applicant has performed out-of-
plant scale mode) tests of the Farley Unit 2 containment sump design. The test
identified the need for several design modifications that were subsequently incor-
porated into the plant design. The applicant has demonstrated that there is
reasonable assurance that the sump design would perform as expected following a LOCA
and therefore is acceptable.

The near term implementation of Task-A-43 for Farley Unit 2 is expected to be prucedural
in nature and assure adequate housekeeping and emergency procedures to supplement the
sump tests discussed above. Accordingly, we have conciuded that Farley Unit 2 can be
operated prior to ultimate resolution of this generic issue without endangering the
health and safety of the public.

A-44 Station Blackout

Electrical power for safety systems at nuclear power plants must be supplied by at
least two redundant and independent divisions. The systems used to remove decay heat
to cool the reactor core following a reactor shutdown are included among the safety
systems that must meet these requirements. Each electrical division for safety systems
includes an offsite alternating current (ac) power connection, a standby emergency
diesel generator ac power supply, and direct current (dc) sourcec.

Task A-44 involves a study of whether or not nuclear power plants should be desi; “ed
to accommodate a complete loss of all ac power, i.e., a loss of both the offsite and
the emerger-y diesel generator ac power supplies. A loss of all ac for an extended
period of time in pressurized water reactors accompanied by lsss of the auxiliary
feedwater pumps (usually one of two redundant pumps is a steam turbine driven pump
that is not dependent on ac power for actuation or operation) could result in an
inability to cool the reactor core, with potentially serious consequances. This
particular accident sequence was a significant contributor to the overall risk
associated with the PWR analysed it.  + Reactor Safety Study (WASH-1400). The steam
turbine driven auxiliary feedwater pump for the PWR analyzed in WASH-1400 had no ac
dependencies. If the auxiliary feedwater pumps are dependent on ac power to function,
then a loss of all ac power could of itself result in an inability to cool the reactor
core and accordingly, this event sequence would be expected to be more important to
the overall risk posed by the facility.
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A loss of all ac power was not a design basis event for Farley Unit 2. Nonetheless,
the combination of decign, operation, and testing requirements that have been imposed
on the applicant will assure that these units will have substantial resistance to a
loss of all ac and that even if a loss of all ac should occur there is reasonable
assurance that the zore will be cooled. These are discussed below.

A loss of offsite ac power invoives a loss of both the preferred and backup sources
of offsite power. OQur review and basis for acceptance of the design, inspection, and
testing provisions for the offsite power system are described in Section 8.2 of the
Farley Unit 2 SER and Section 8.2 of this supplement.

If offsite ac power is lost, five diesel generators and their associated distribution
systems will deliver emergency power to safety-related equipment for both Units 1 and
2. Our review of the design, testing, surveillance, and maintenance provisions for
the Farley Unit 2 onsite emergency diesels are described in Section 8.3.1 of the SER,
Section 8.3.1 of Supplement No. 1 and Section 8.3.1 of this supplement. Our require-
ments include preoperational testing to assure the reliability of the installed diesel
generators in accordance with our requirements discussed in the Farley Unit 2 SER.

In addition, the applicant has been requested to implement a program for enhancement
of diesel generator reliability to better assure the long-term reliability of the
diesel generators.

Even if both offsite and onsite ac power are lost, cooling water can still be provided
to the steam generators by the auxiliary feedwater system by employing a steam turbine
driven pump that does not rely on ac power for operation. Our review of the auxiliary
feedwater system design and operation is described in Section 9.3.1 of Farley Unit 2

SER and Section 9.3.1 of Supplement Nos. 1, and 2 and Section 9.3.1 of this supplement.

Based on our review, we have concluded that there is reasonable assurance that Farley

Unit 2 can be operated prior to the ultimate resolution of this generic issue without
endangering the health and safety of the public.
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«  FEDERAL EMERGENCY MANAGENEINT AGENCY
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AUG 2 8 1980

¥r. Harold Denton

Director, Office of Nuclear
Reactor Regulation

1.S. Nuclear Regulatory Commission

Washington, DC 20555

Dear Mr. Denton:

We have been advised that Unit #2 of the Farley power station of the
Alabama Power Company System is ready to commence low power operation
and that the Nuclear Regulatory Commission (NRC) staff is prepared to
recommend such operation.

The Federal Emergency Management Agency (FEMA) acknowledges the existing
state of emergency planning and preparedness related to the Farley

auclear facility. FEMA has initiated actions to assist the State of
Alabama and its local governments in the development of radiological
emergency response plans consistent with the NRC/FEMA criteria.

Alabama presently plans to submit its revised plan for Regional Assistance
Committee (RAC) review before September 15, 1980. Early County, Georgia
is also working on the site specific aspects of the Farley station and
will be submitting its revised plan to the RAC shortly. Florida's

plan has previousiy received NRC concurrence under the previous policy.

FEMA recognizes that the Farley/Alabama emergency planning and preparedness
situation is a special case caught in the transition between old and new
emergency planning criteria for both nuclear facilities, State and local
governments, and additionally during the tramsition of the responsibilities
between NRC and FEMA.

Based upon our policy agreement of March 1980, concerning low power testing,
and our knowledge of the present condition of the State of Alabama and Early
County, Georgia, emergency plans, your staff's recommendation for licensing
to permit low power testing appears to be reasonable.

Sincerely yours,

J M

ohn W. McConnell
Assistant Associate Director
for Population Preparedness
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