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| 1.0 INTRODUCTION AND GENERAL DISCUSSION

!

1.1 Introduction
!

On May 2,1.1,,, the Nuclear Regulatory Commission (Commission) issued its Safety Evaluation
Report in the mai,,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 descril?d the resolution of outstanding issues.

Or June 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 flied to document changes to Unit I 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 suppler.ent.

Following the Three Mile Island Unit 2 (TMI-2) accident, the Commission " paused" in its
j 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 IMI-2

became available. All available recommendations were correlated and assia11ated into a "TMI
Action Plan" now published as NUREG-0660, entitled "NRC Action Plan Developed as a Result of
the IMI-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.qcd 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. i

l !
! As part of our review of the application against the Commission's regulations, we requested

the applicant to 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

| A qust 25, 1980, which contained an in-depth comparison of the application with the
;

regulations.

I

1
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Accordingly, the applictnt statsd that tha 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 appilcable

.

regulations of the Commission, we have determined that the Joseph M. Farley Plant, Unit 2 will
1 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 Itcense 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 in4

June 1977. Each of the sections of these chapters is numbered the same as corresponding'

se'xions 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.

j Appendix A is a continuation of the chronology of our principal actions related to the
a 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, af ter f urther 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 Outstandino 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 (Section 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 Ilcense conditions remain la effect and will be included in the Unit 2 license or
technical specifications.

(1) NRC evaluation of lifting 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 pilor to operating with that condition.

2
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|

|
.

In Supplement No. 3 to tt:3 SER, we also identified two gIntric issues. Our status of review
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 (II.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 (I.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 established 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.

|
,

|

|
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3.0 DESIGN CRITERIA FOR STRUCTURES, COMPONENTS,

EQUIPMENT AND SYSTEMS

3.9 Mechanical 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 inl

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

Significant wear has been found to be confined to the relatively soft Zircaloy-4occurs.

|
guide thimble tubes because the control rod claddings -- stainless 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.

f
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 thimble 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. Denton, NRC, April 29,1980)
and Alabama Power Company (Letter 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 assemblies);

(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 NSSS 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

I 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 thimble tubes vill be able to
fulfill their design functions.

|4

|
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The staff concluded that the Westinghouse analysis probably acccunts 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 surveillancei

{ program should be perfornied. 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
j (ASME) Code stress allowables. This analysis also served as a random check of the applicant's
i ability to model its piping systems and use its computer programs.
1

I The Farley-2 "A" main steam line is an ASME Code Class 2 line. We analyzed this line for
the loads due to pressure, deadweight, thermal expansion, and the safe shutdown earthquake

j 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.

'i

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 those in Appendix A to 10 CFR
,

Part 50: Criterion 1, " Quality Standards and Records"; Criterion 2, " Design Basis for {
;

Protection Against Natural Phenomena"; Criterion 4, " Environmental and Missile Design Bases"; |
1 Criterion 10. " Reactor Design."

,

5
1
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The date of the applicant's construction permit (August 16,1972) placss 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)(1) 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 1914 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 period 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 would, 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 I 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 requireraents 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
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Equipment for Nucisar Power Plants," and IEEE StandIrd 344-1975, "IEEE Ricomended Practices

!

for Seismic Qualification of Class 1E Equipment for Nuclear Power Generating Stations." The

principal change in our criteria is to require consideration of equipment multi-mode response
and blaxial 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 Westinghouse'

equipment for the Farley Plant considered the effects of multi mode response and biaxial
coupling, and found this equipment adequately qualified. This evaluation addresses 'ne
qualification of 80P 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 Itcensing criteria as described in SRP Section 3.10. Dering 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 licensing 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

j field.
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 SQRT 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.

I
i

Based on the results of the review of installed equipment by 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 endangering public health and
safety. We will complete our confirmatory in-depth review and require the applicant to

j clarify the seismic qualification of the equipment identified in our trip report prior to
full power operation of Farley 2.

I
!

r

!-
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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 suf ficient 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
The ferritic materials oftesting in accordance with the above General Design Criteria.

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 III, " 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

The ferritic materialsfor the ferritic materials of the reactor coolant pressure boundary.
of Farley Unit No. 2 were qualified by impact testing in accordance with the 1968 ASME Code,
Section III, 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-
Ourpliance with the fracture toughness requirements of Appendix G,10 CFR Part 50.

evaluation indicates that the applicant has met all requirements of Appendix G, 10 CFR

Part 50, except for the following paragraphs: I.A and IV.A.2.a, which will remain open

until the applicant supplies further data and analysis; ana III.B.4 and IV.B, for which the
applicant has supplied sufficient data and analyses to justify an exemption.

Paragraph I.A requires the applicant to demonstrate to the Commission on an individual1.
case basis the adequacy of fracture toughness in any ferritic material having a speci-
fled 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

8
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his provided data ts demonstrate complianco with the Chirpy impIct snergy rcquirements
cf Appendix G, 10 CFR P:rt 50. HowevIr, the applicant his not sufficisntly addressid -
the generic requirements for high strength materials.

According to Appendix G, Section III of the ASME Code, the applicant must supply
fracture mechanics data (similar to the K data referenced in WRCB-175) from at leastID
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. All data must be equal to or above the KIR (reference)
curve of Figure G-2210-1 of Appendix G, Section III, 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 to
demonstrate full cocoliance with Paragraphs I.A and IV.A.2.a. The applicant has stated
that the information r,tcessary to fully satish 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 power 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 I.A and IV.A.2.a of Appendix G Ao
10 CFR Part 50.

2. Paragraph III.B.4 requires thu 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 componant testing, no written procedures were in
existence as required by the le Mr regulation; however, the applicant has supplied
sufficient information to der;nstrate that the intent of Paragraph III.B.4 has been
met. The applicant has stated that individuals who conducted the testing were quall-
fled 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.

3. Paragraph IV.B requires that the reactor vessel beltline materials have a minimum

unirradiated upper shalf energy of 75 ft-lbs 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-lbs at a test terperature of 10 degrees Fahrenheit; no
additional testing was conducted at higher t3mperatures to define upper shelf energy.
The applicant has proposed a correlation between Charpy Irpact energy and temperature7

9 .# fabricated with the same type of wire and lot of 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:

9
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(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
(c) the minimum upper shelf energy is at least 100 f t-lbs.

Based on this additional information and our evaluation, we conclude that an exemption

to Paragraph IV.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 will 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-185-73, " 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, except for,

Paragraph II.B. for which sufficient information has been supplied to justify an uesption.

Paragraph II.B requires the beltline region 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 lit iting base
and weld materials, respectively; the base plate B7212-1 is predicted to be the more l'aiting
of the two. The Farley Unit No. 2 surveillance program contains material from base !date
B7212-1 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 survelliance 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 L99, " Effects of Residual
Elements on Predicted Radiation Damage to Reactor Vessel Materia's."

Althuugh material from the most limiting weld sean,11-923, is not contained in the Farley
Unit No. 2 materials surveilla:ce program, we have found that an exemption to Paragraph II.B
of Appendix H, 10 CFR Part 50, is justified for the following reasons: (1) the applicant
has included in the surveillance program the beltline material predicted to be most limiting;
and (2) we have conservative methods of analysis, contained in Regulatory Guide 1.99, to
detemine the radiation characteristics of the limiting beltline weld. For these reasons,
we conclude that the integrity of the reactor coolant pressure boundary will be ensured

10
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during all normal plant operations and anticipated operational occurrences, and thus, the
exemption to Paragraph II.B. Appendix H,10 CFR Part 50, is justified.

Conclusion
'

.

Based on our review, we conclude that it is impractical for the appilcant to meet
Paragraphs III.B.4 and IV.B of Appendix G and Paragraph II.B of Appendix H. Imposition of
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.
Appendix G, " Protection Against Non-Ductile Failure," Section III of the ASME Soller and
Pressure Vessel Ccde, will be used with fracture toughness test results required by
Appendices G and H, 10 CFR Part 50, to calculate the reacto' coolant pressure boundary
pressure-temperature limits for Farley Unit No. 2.

The fracture toughness tests required by the ASME Code and Appendix G, 10 CFR Part 50, will
provide reasonable assurance that adequate safety margins 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,

j Section III of the ASME Code, as a guide in establishitig 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, and anticipated transient 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."

I

; The material survelliance program, required by Appendix H, 10 CFR Part 50, will provide
4 information on material properties and the effects of irradiation on the material properties
j so that changes in the fracture toughness of material in Farley Unit No. 2's reactor vessel
'

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 ASTM1

I 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-Temperature Limits

Appendix G, " Fracture Toughness RequL 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-4

temperature limits must provide safety margins for the reactor re 01ar.t pressure boundary et*
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.

11
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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:
I

1. Preservice hydrostatic tests,
2. Inservice leak and Hydrostatic Tests,

3. Heatup and cooldown operations, and

4. 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, "Ef fects 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 Electric 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 '2 ingrees Fahrenheit too low.

Either of the following steps may be taken to correct this deficiency: (1) recalculate the
i 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
is (-10)weight of copper and 0.018 percent by weight of phosphorus; (b) the initial RTNDT

_

degrees Fahrenheit; (c) no 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-tssperature 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 83/4.4-2 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.
,

!
i
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The pr3ssur::-temperatura limits to be impostd on the ructcr coolant system for all optrating
and te: ting 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
appilcable 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 rt. lated 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 complete and that no
inconsistencies exist that would reduce the certainty of vessel integrity. The areas
reviewed are:

1. Design (section 5.2.1 of this Supplement)
2. Materials of construction (Section 5.2.1 of this Supplement)
3. Fabrication methods (Section 5.2.1 of this Supplement)
4. Operating conditions (Section 5.2.2 of this Supplement)

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 III.B.4 and IV.B of Appendix G, and Paragraph II.B of Appendix H.
However, the applicant has supplied sufficient information to justify exemptions to these
paragraphs, as summarized below.

1. Paragraph III.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 information to demonstrate
that the tests were conducted correctly, and therefore, we have concluded that an
exemption to Paragraph III.B.4, Appendix G, is justified.4

2, The applicant has supplied data and analyses 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 f t-lbs, and therefore, we conclude that an exemption
to the Charpy impact test requirement of Paragraph IV.B, Appendix G, is justified.

3. Paragraph II.B, Appendix H. details the requirements for selecting test specimens for
J the materials survelliance 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 II.B. Appendix H, is justified.

Based on our review, we conclude that it is impractical for the applicant to meet
Paragraphs III.B.4 and IV.B of Appendix G and Paragraph II.B of Appendix H. Imposition of

13
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requirements in thest paragraphs would result in hardships er unusual difficultiss without a
compensiting incrers2 in the Izval cf quality er szfaty. The granting of exemptien 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 f rom 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. 2.

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 of fsite 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 11 of NUREG-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 the 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 '4 arch 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 following discusses the bases for operation of Farley Unit 2 until final
resolution of anticipated transients without scram is actieved.

i
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in NUREG-0460, Valume 3, we st:te: "The staff has maintained sinca 1973 (far sxampla, see
pages 69 and /0 cf WASH-1270) cnd re ffirms today that the presint likalthood of sivire
consequences arising from an ATWS event is acceptably small and presently there is no undue
risk to the public iros ATWS. This conclusion is based on engineering higment in view of:

j (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

d scram systems; and (c) the Ilmited number of operating reactors."

In view of these considerathns and our expectation that the necessary plant modifications
will be implemented in one to four years following Commission decision on anticipated
transients 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 interin 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 cn 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 sr. ram events.

In response to our letter dated Ju..e 13, 1980, the applicant 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 I

By letter dated December 29, 1976 the Cosmiission 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

15
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which cra bastd on r quirements of Appindix 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 Vaits 1 and 2.

t

The overpressure mitigation system uses the residual heat removal system relief valves.
Technical specifications require that the residual heat removal system isolation valves must
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. Tecnnical 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.

4

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 I 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," of Appendix A, 10 CFR
Part 50, requires that nuclear power plant structures, systems, and components important 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

i against the potential for damage from flywheel missiles can be achieved by the use of
suitable material, adequate design, and inspection.

The reactor coolant 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 to Section 5.2.6.1 of the FSAR, the mat 5 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-lbs 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

which satisfies the acceptance criteria forat least 100 degrees Fahrenheit above the RTNOT
fracture toughness of Regulatory Guide 1.14, " Reactor Coolant Pump Flywheel Integrhy. '
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B:sid upon o c svaluaticn, we c:nclude that the tpplicant is in compliance with NRC Rigula-tcry Guide 1.14.
Compliance with the recommendations of NRC Regulatory Guide 1.14 consti-

tutes an acceptable basis for atisfying the requirements of General Design Criterion 4,
" Environmental and Missile Design Basis."

5. 7 Inservice Inspecti q lrogram
5.7.1 Reactor Coolant Pressure Boundary Inservice Inspection and Testing

General Design Criterion 32, " Inspection of Reactor Coolant Pressure Boundary," Appendix A
of 10 CFR Par + Z , requires, in part, that components which are part of the reactor coolant
pressure boundary be designed to permit periodic inspection and testing of important areas
and features to assess their structural and leaktight integrity.

To ensure that rm ' *erious defects develop during service, selected welcs and weld heat-.

affected zonet . inspected periodically at Joseph M. Farley, Unit No. 2. The design
.

of the ASME Code Class I components of the reactor coolant pressure boundary in Joseph M.
Farley Unit No. 2 incorporates provisions for access for inservice inspection in accordance
with Section XI of the ASME Code. Methods have been developed to facilitate the remote
inspection of those areas of the reactor vessel not readily accessible to inspection
personnel.

Section 50.55a(g), 10 CFR Part 50, defines the detailed 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 and
implemented using at least the Edition and Addenda of Section XI of the ASME Code in effect
6 months prior to the date of the issuance of the construction permit. Also, 'she initial
inservice lnspection 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 inspection program indicates that the program
meets the requirements of 10 CFR Part 50, paragraph 50.55a(g) provided relief as requested
by the applicant is granted to use alternative examination requirements. We have completed
our review of applicant's relief requests (Appendix 8 of this supplement). Based on our
review of the preservice inspection program for Joseph M. Farley, Unit No. 2, we have
determined that certain preservice examination requirements are impractical and performing
these examinations would result in hardships or unusual difficulties wit 30ut a compensating
increase in quality ind safety giving due consideration to the burt.. a uld be placed
on the applicant if the specific code requirements were imposed. PtwA to 10 CFR
50.55a(g)(2) and (g)(6)(1), the relief requested by the applicant from preservice inspectionis 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 ins 2rvic2 inspection program t:ill be tvaluated af t:r the appilcabla ASME Code Editie.n
tnd Addenda hav2 been detc. rained tnd befsre the initial instrvics insnecticns tra 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
during service will be detected in time to permit corrective action before the 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 Systees," 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.

Section 50.55a(g) of 10 CFR Part 50 defines the de alled 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 cf the ASML 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 appilcant's preservice inspect 5 program indicates that the program
meets the requirements of 10 CFR Part 50, paragraph 50.53a(g) provided relief as requested

We have crealetedby the applicant is granted to use alternative examination requirements.
our review of applicant's relief requests (Appendix B of this supplement). Based ca rur
review of the preservice inspection program for Joseph M. Farley, Unit No. 2, we ha te deter-
mined that certain preservice examination requirements are impractical and performing tiese
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)(1), 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 inservic2 itspection program t:111 be cy:1uated cfter the applicabla Code Edition end
Addenda hav2 been determined cnd bef re the initici insIrvica inspections tre perfArmed.
Con.pliance 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 materiale used in Class 1 and Class 2 components of the steam generatort 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

J Code Section ITI.

The primary side of the steam generator is designed as ASME Code Class 1, as required by the
staff. The sectndary side pressure boundary parts of the steam generator are also designed,
manufactured, and tested in accordance with the requirements of the ASME Code. The onsite
cleaning and cleanliness controls during fabrication conform to the recommendations of

Regulatory Guide 1.37, " Quality Assurance Requirements for Cleaning of Fluid Systems and
Associated Component s u? Water-Cooled Nuclear Power Plants." Conformance with applicable

codes, standards, and regulatory guides constitutes an acceptable basis for meeting, in
part, the requirements of General Design Criteria 14,15, and 31.

I

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 shculd 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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Cenducticn of an acceptible inszrvice inspIction program for stsam gInzrator tub s cen-
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 tn 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 little or no 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 belien that, in lieu of specifying limiting conditions in the technical
specifications. = .nore 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 following such procedures would provide assurance that licensees would devote
proper attention to controlling secondary water chemistry, while also providing the needed
flexibility to allow them to 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 w);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 foi the Farley Unit 2 Nuclear Plant which included the following:

1. Identification of a sampling schedule for the critical parameters and of control points
for these parameters;
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2. Identificaticn of thi prccIdurcs us:d 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 Farley Unit 2 secondary water chemistry monitoring and control
program, we stated the position that we would require the appilcant 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 repiir 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

i 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
j the entire steam generator secondary side reaches or exceeds the impurity operational
) limits.
1

$~
Accordingly, the appilcant has agreed to modify its water chemistry program as follows:

1. The condensate pump discharge sample point along with the existing continuous cation

conductivity monitoring capability will be used as the control 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 steamt

generator. blowdown 1imits.

The applicant submitted confirmation of these changes by letters dated July 29, 1980 and
loqust 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 ilmit

to the quantity of impurities entering the steam gener6

We have reviewed the appilcant'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 " Reactor 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 experienccd 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 limitt 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
nomal 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 siellar 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 adequate 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.t

:

|
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

" Criteria in 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 inspection 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.

By 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 and 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 I tubes in the steam generators of Westinghouse
design are particularly 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 full power license. Westinghouse has committed (letter from R. M. Anderson to

R. H. Vollmer, 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 I tubes.

j

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
pubile for the following reasons:

1. Primary to seundary 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 (THI-2) Lessons Learned Task
Force was to automate initiation of the auxiliary feedwater system (see Requirement II.E.1.2
of Section 22.2 of this supplement). Automating the auxiliary feedwater system could cause
an increase in energy released to containment af ter a main steam line 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 continuous 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 pressJre
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
through 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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l

A descripticn of the 18-inch purge valv? opIrtbility program fcr Farlsy Unit 1 is givsn in
applicant's letter dated December 10, 1979. A comparison of the Unit 1 purge system
operation with Branch Technical r sition CSB 6-4 is given in applicant's letter datedo

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 rder 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 limites 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.

i
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
1

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 periodically 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, inI

the event of a radioactivity release within the containment, the loss of containment atmos- 1
I 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 listed all the containment penetrations and has itemized all the local j
leak testing that will be performed. Schematic drawings of each piping system penetrating
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centainment h3ve b u n submitt d showing ths isolation valve arrangements. The location of
testconnectionsandventsforeachisolationvalvesubjecttolocal(TypeC)leaktesting
is such that the test pressure will be applied in the same direction as the 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 acrc5s the tube bundles. We concur with the applicant's finding that

i the secondary system contali. 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 III.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 III.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 af ter each
opening is impractical when frequent airlock usage is necessary over a short period of time.
Furthermore, the Farley 2 africck 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 thn 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 limits.

|
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
least 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 the 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 III.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 pubic interest.

|
!
!
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The applicant will r3tain th 6-month 1:ak tsst of tha airlocks at a tsst prassure squal to
the calculated peak accids t pressure, in accordance with Appendix J.

Additional staf f 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 (III.D.l.1) in
NUREG-0694, "TMI-Related Requirements for New Operating Licenses," is that leakage from such

systems shall be maintained as 'ow as practical and leak tests shall be run periodically.
We will report our evaluation of leak testing of these systems in a future supplement to our
Safety Evaluation Report prior to full power cperation.,

6. 3 Emergency Core Coolina 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 coefficients 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.

Preoperational tests were performed on the piant safety injection 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 tSe 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 vertex conditions occurred. The Farley-2 Technical Specifications will include a
condition tt, 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 staf f is conducting a generic program (A-43, " Containment Sump Performance") that
'

addresses emergency core cooling system hydraulic performance during recirculation as
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cf f;cted by pot:ntial brcik Iccitions and debris f rom insu1stien or oth2r 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;

(3) 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 d.tect problem conditions and to take corrective actions to maintain adequate
core 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.

|

|

|

|

I

i

!
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7. 0 INSTRUMENTATION AND CONTROLS

a

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 m e of reset pushbuttons alone resulted in
certain ventilation dampers changing position from tiair 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 Ifcensees 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,

j (3) a description of corrective actions if equipment is found to not remain in the emergency
mode following 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 I

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

,

I

The corresponding section in Supplement No. 3 to the Farley Safety Evaluation Report I

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
long-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.

|

l
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|.
In order to comply with thes2 post-accid 2nt long-tsrm-monitoring Environmental qualification
requirements, the Farley Unit 2 design will *:mploy 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

i

! 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
I accident and the steam line break. For one test transmitter, the negative error was larger

than that allowed by the Westinghouse criteria. Westinghouse concluded that these large
negative errors were predictable and were dependent upon the resistance value of the resistor ,

i

[
used in the temperature compensation network of the transmitter. The transmitters used in

I 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

i 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 cenclude that operaticn is tccspttble tchile thi staff's review is cenductsd breaussr
1

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 operation.

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

1

j On November 30, 1979, the Office of Inspection and Enforcement issued IE Bulletin 79-27,

| " Loss of Non-Class IE Instrumentation and Control Power System Bus During Operation," to all
power reactor facilities with an operating Ilcense and to those nearing IIcensing. This
bulletin outilred 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 information 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, applicant 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 completion 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
ef fect 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 IE
1

| Bulletin 79-21 requirements and reported the results of its review for Units 1 and 2 in a
l 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
appilcant 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 low-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 |

j errors, including temperature effects on the reference legs. We find this method to be

i
'
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untcccpt:bla for establishing th2 s:tpoint for a safaty action brcaust this? Irval
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 additional 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.

|
,

!
,

|

t

|

1

|
!

|

l

!

!
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l

l

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 Nowtaber 27, 1978.

By letters of January 15, 1979, October 10, 1979, and July 17,198p, the appilcant 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 IE 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:

The installation of second level undervoltage protection with a higher undervoltagea.

setpoint and a time delay to detect sustained degradation of voltage.
!

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

Technical specifications setting the se v d level undervoltage relay trip setpoint at ac.

value of 88 1 1 percent of the rated voltage, 4160 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 IF and 1G (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 level of undervoltag+ protection cons, sting of one set of three
additional voltage relays on Unit 1 (and 3 for Unit 2) safeguard buses IF 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 relays
! are connected in such a manner that when any two or three of the relays are actuated,
!

l
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|

!
i

the associated breakers supplying of fsits power will b2 trippsd. The 1ew undervoltage

j protection system meets the requirements of IEEE-279-1971 and is acceptable.
.

! The technical specifications will include Ilmiting conditions for operation and
surveillance requirements, as well as trip setpoints for allowable values for the

I second level of voltage protection. We find this aspect of the design to be
acceptable,

*

i The undervoltage setpoint and allowable time duration of a degraded voltage must not
,

l result in f ailure 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 a110w 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 motors 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 IF,
1H, 1G, IJ (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

|

I the swing feature of the A diesel generators. On train B the present design provides
for diesel generator 2C to be backed up by diesel generators 1B and 2B in the event of
failure of diesel generator 2C. The load shed feature of buses IJ and 2J on bus under-

'

voltage is necessary in conjunction with this back up feature to avoid the possibility
of tying diesel generator 18 or 2B to a load bus.
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|

The abov2 discussicn demonstrat:s the neesssity of roteining the lord shedding feature
on 6 out of 8 of the safety buses only. For 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 appilcant, we
find this alternative design to be acceptable.

|

|

| Position 3 - Onsite Power Testina
l

The technical specifications for Farley Un'.s 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 Voltaae Levels of the Safety-Related Buses
l
I

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- aus voltage for this condition. This test result validated the analytical
values of voltages for bus '18' only. The calculated voltages at the safety buses were
not correlated with the measured values as required by our position. We 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 2E and 2T), and 208 volt (bus 2T) safety buses which were i

determined by analysis to exhibit the largest voltage drops during the worst case
analysis. These buses will be loaded with safety loads and the auxiliary bus upstream

i

of these buses will be loaded with one 7000 horsepower circulating water pump. The
resulting total load on the startup transformer will be approximately 38 percent of
the full power load. The measured current and power factor will then be used as the
input in the computer program model 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 model 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

i- the requirements of IEEE Standard 279-1971 IEEE Standard 308 and 10 CFR Part 50, Appendix A,
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Genercl Design Crit:rien 17. The propis:d modifiestions will protect the class IE squipment
and systems from a sustain?d degraded voltage of the of fsite power source. The proposed
changes to the technical specifications meet the criteria for testing of protection systems
and equipment. Staff positions 1, 2 and 3 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 Of fice 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 laoperable when both Farley units are in operation
and loss-of-of fsite 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 could 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 IC 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
DieselGenerator1-2auxiliariesisalignedtoUnit2,atthetimeoftheaccident,itwill
be deenergized and Diesel Generator 1-2A loses its auxiliaries. If Diesel Generator 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 I 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.

i
|
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!
I
i
'

2. A design change to tutomaticsily cennect the MCC th t feids Diss21 Generator 1C
| auxillaries to (1) Unit I when Diesel Generator 1C is sligned 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 1-2A

auxiliaries to (1) Unit I when Diesel Generator 1-2A is aligned to Unit 1, 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
j 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 diesel generators related to the following. One
i.

j 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 (IC-Train IA and 2C-Train 1B)
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 18 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. Af ter LOSP loads are added to bus 2F, the sequencer on bus 2H will be )
unblocked to enable one river water pump to automatically be applied to bus 2H.

|

|

2. A design change to feed bus 1H from bus IF after the LOSP sequencer has added the LOSP
loads to bus IF. Three Unit 1 train A river water pumps will then be started on bus 1H

| In sequence.

j 3. Should Diesel Generator 2C fail, Diesel Generator 1B will furnish power to Bus IJ 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 hiv2 rsviewed the information provided by the applicant and concluds 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 conclude
that this desiga meets the applicable requirements of General Design Criterion 17, "Flectric
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.

i

I

!

l
l

|
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9.0 AUXILIARY SY' 7MS

9.2 Fuel Storage and Handlina
9.2.2 Spent Fuel Storage

The 5?fety Evaluation Report, dated May 2, 1975, evaluated the storage of fuel assemblies in
the Unit I spent fuel pool and the Unit 2 spent fuel pool i-ud on a spacing of 21 inches
between the center lines t' adjacent assemblies. In FSAk Amendment 55, the applicant

d

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 staf f approved the increased storage capacity for
Unit 1. In FSAR Amendments 70 and 72, the applicant cha ged 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 Coolina Water Systen
9.3.1 Auxiliary Fea Gater 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-
f ary 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 steam or feedwater line rupture.

By letter dated December 20, 1978, the appli. ant stated that a separate 3-kilovolt ampere
uninterruptible power system would be at ded ti the auxiliary feedwater system to supply
power for controls of the sit?m-driven auxiliary feedwater pump.

;

We have reviewed the design modifications and conclude that with tne corrective action, a
single failure would not prevent two of three pumps from r1.arting and operating in tha event
of a steam or feedwater line break. We further conclude that the modified design of 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 piior to fuel loading.
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9.5 Fira Pr:t ctirn System

i

In Supple.wnt 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

I
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. I and 2 was evaluated and found to meet
i

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. I 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
program,indetail,withtheguidelinesofAppendixAtoBTPASB9.5-1,
Guidelines for 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

j visits to evaluate the fire hazards that might exist in the Farley Plant and the
i

!
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.

i

"In addition, APC has committed to establishing emergency shutdown procedures to
bring the plants to safe cold shutdown condition in the event of a damaging fire

I
in either the cable spreading room or the main control room.,

"APC agreed to complete all required improvements for Unit Nos. I and 2 in a
timely manner. We have rev'ewed the proposed schedule and priorities and find
them acceptable. We have included Tables 1, 2, and 3 in this report to show

l implementation dates, priorities of Unit Nc. I work, and a summary of the proposed
I modifications for each fire area.**

"Until the committed fire protection system improvements are operational, 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 throaten 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
shutdown. Further, such a fire would not cause the release of significant amounts
of radiation.

" APC is an acronym for Alabama Pcwer Company used in the Fire Protection SER.
**All modifications listed in these tables will be completed for Unit 2 prior to fuel load,

except those noted in the text of this supplement.
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"In sununary, the Firo Prstection Program for the Farity Nuclear Plant with the
improvements already made, is adequate for the present time and, with thi 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 stated that all modifications will be
i completed prior to fuel loading except for the following:
!

1. Smoke detection systems in the auxiliary building.

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

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

3

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 to 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 license
for Unit 2 that are the same as those reviewed ed approved for Unit 1. The Office of
Inspection and Enforcement will verify comp 14 tion of all modifications at the times stated
above.

1

1

!
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11.0 RADIDACTIVE WASTE MANAGEMENT
|

1

| Our evaluation of the radioactive waste management system designed to process liquid,
|

| gaseous, and solid radwastes is discussed in detail in the Safety Evaluation Report (SER)
for the Farley Nuclear Plant, dated May 1975.

,

1

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 Pressweized 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
There have notapplicant in Amendments 67 through 72 to the Final Safety Analysis Report.

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 druniling 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

l

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 pressurized water reactors,
we estiaste that each year the operation of Unit No. 2 will generate 9,200 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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!

ifacilities to accommodate approxicately 570 drums wl11 be providtd within the auxiliary '

building for each unit.

The technical specifications for the operation of Farley Nuclear Plant, Unit No. 2, require
a process control program for the solidification and packaging of wastes by the radioactive
solid waste system. The process control program currently in use for Farley unit 1.is
approved for heter!m operation for Unit 2 as well, pending final approval based on the
information to be submitted by the appilcant in an October 1, 1980 submittal. During this
period of interim authorization, the applicant commits to shipping no waste that does not
meet appilcable conditions incorporated into the license of the burIa1 ground to which the
wasts is shipped. Applicant has agreed to provide for review and r.pproval 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 staf f believes that approval of the final prtcess 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 processing and !

{ storage facilities for solid radioactive waste materials are adequate for operation of both
units, including anticipated operational occurrences, meet tr9 applicable requirements of
General Design Criterion 60, " Control of Releases of Radioactive Materials to the Environ-
ment," and therefore are acceptable. *

I

!
,

i

l

i
|

|
,

L
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12.0 RADIATION PROTECTION
I

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 andd

[ that shielding be placed where necessary to assure acceptable radiation levels for 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
i 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, instrumentation, and facilities and the
procedures for radiation protection. The plant health physics organization is evaluated in
1.B.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
control point during entry and exit.

,
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Equipment to b2 used fcr radiation protection purposes includrs fixed radiation d2tection
*

instrumentation, portable and semi portable radiation survey instruments, personnel
; monitocing instruments, air samples, respiratory equipment, fixed and portable area and

airborne radioactivity monitors, and protective clothing. The applicant has increased the
i number and types of equipment to meet the needs of a two unit plant during nr: sal opera-
, tions, accident conditions and during maje- c:tagao We conclude that the health physics
i equipment, instrumentation and facilities to be used by the applicant will be adequate to
I maintain occupational exposures as low as is reasonably achievable (ALARA) and, therefore '

; are acceptable.

i

The appilcant 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 maintainingi

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 guidaace of Regulatory Guide 8.8 when practicable. We have

reviewed the applicant's internal dosimetry commitments. By letter dated July 18, 1980, the
'

applicant will implement a bloassay 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. " Personnel Neutron Dosimeters," (P s. 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 Specifications.

Based on our evaluation, we conclude that the radiation protection program incorporated in
j 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.

i

,

I

h
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13.0 CONDUCT OF OPERATIONS

13.5 Physical Security Plan

The applicant's physical security plan was originally approved by the NRC staf f 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

2.790(d)(1) of 10 CFR 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 implenienting "rtain changes in
his physical security program. Satisfactory implementation of those commitPc..ts 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 .e access to protected or vital areas shall be controlled to reduce the probability of
cspromise. Whenever there is evidence that any such key, lock, combination, or related
equipment may have been compromised, it shall be changed. Upon termination of employment 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 to determine those areas where acts of sabotage might cause a release
of radionuclides in suf ficient que +,ities to result in dose rates equal to or exceeding 10 CFR

Part 100 Timits.
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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 radified startup
physics test program for Unit 2 in which some of the startup tests perf ormed on Unit 1 will
not be repeated on Unit 2. We have reviewed the modified startup physics 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 I with
acceptance criteria that are tighter than those used for Unit 1. A similar modified startup
physics test program 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; technical 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 Analyses

15.2.2 Accidents

By letter dated Maren 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 Model (WCAP-9220-P-A), which was reviewed and approved by the staff in its letter
to 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 Offsite 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 Nos. 67 and 71, appilcant

Iprovided 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 sccident

| iraide containment is to provide a means for prompt detection of any radioactive release

| foli'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 is therefore acceptable. The assumptions used in our calculations are

i listed in Table 15-3a and the consequences shown in Table 15-6a.
|

I

!

|
l

i
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TABLE 15,-3a
_

FUEL HANDL % ACCIDENT ASSUMPTIONS (IN CONTAINMENT)
t

',

Shutdown Time, hours 100
i
4 Total Number of Fuel Rods in the Core 41,448

Number of Fuel Rods Involved in the. '

Refueling Accident 264,

J

Power Peaking Factor 1.65
'

Iodine Fractions Released from Pool
Elemental 0.754

4 Organic 0.25

Effective Filter Efficiency, percent*

Elemental 90 |
>

Organic 30 |

X/Q Values, seconds per cubic meter,

4; 0-2 hours @ 1260 meters 6.5 x 10,4
; 0-2 hours @ 3200 meters 1.0 x 10

,

1

4

TABLE 15-6a

i

POTENTIAL OFFSITE DOSES DUE TO DESIGN BASIS ACCIDENTS,

-
1

Two-Hour Course of Accidents

Exclusion Boundary Low Population Zone
4

(1260 meters) (3200 meters)

; Thyroid Whole Body Thyroid Whole Body
I (rem) (rem) (rem) (rem)
.

Fuel Handling

(la Containment) 45 <1 7 <1
.

*

'

l
i

y'
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;

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
i submitted amendments to its quality assurance program description for the operations phase
I

l of the Joseph M. Farley Nuclear Plant. Our review of the changes to the quality assurance ,

I

| 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 staf f has recently developed a revised procedure for conducting the review of safety-
related structures, sytems, and components (Q-list) to which the quality 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-list. Staff
re-review of the Q-list using the revised procedure is important for proper operation, y

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.

,

e

d

|
l
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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 Mlle 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

1 operation of nuclear facilities. The Action Plan was based on the experience from the THI-2
'

accident and the recommendations of the investigating groups,

l

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 af ter the accident, the first
report of the Lessons-Learned Task Force issued in July 1979, and the recommendations of the

Emergency Preparedness Task Force. Before these immediate actions were applied to operdting
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 applicar.t 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.,

51
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Chaptar 22 of this supplement addresses the applicant's implementation of tha TMI-relatsd
requirements in the Farley 2 plant. The applicant has provided a report, " Response to TMI-2
Action Plan," by its letter dated June 20, 1980, that gives its initial response to our
requirements. During our review, we met with the appilcant in Bethesda and at the Farley
Plant site. The applicant has amended its initial response as a result of our review.
Meeting results and appiteant's letters relevant to our review are discussed in applicable i

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. L

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.

|

i
,

l

,

|

i
,
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t22.2 Fuel-Leading rnd Low-Power Testina R7quirements '

!.A.I.1 Shift Technical Advisor

i.
.

! Requirement

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 shall provide an on-shift technical advisor to the shift supervisor. The,

shif t technical advisor (STA) may serve more th.sn 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

I training in plant design and layout, including the capabilities of instrumentation and
controls in the control 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 performed 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
persoas assigned the accident assessment role are aware, on a current basis, of the
work being done by those :eviewing operating experience.

2. 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 fron the operations staff of the
plant is not necessary to arovide 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 posi tion. It is not acceptable to assign
a person, who is normally the immediate supervisor of the shif t supervisor, to STA
duties as defined herein.

53 1
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3. It is our position thIt th2 STA should b2 available within ten cinutes of being
summoned and therefore should be onsite. The onsite STA may be in a duty status for

periods of time longer than one shif t, 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 ;
6

with the STA (if these functions are to be split) may be able to be accomp115hed by a
group, normally stationed of f site, with frequent onsite presence. We do not intend, at
this time, to specify or advocate a minimum time onsite.

4. The implementation schedule for the STA requirements 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. Whfie minimum

f training requirements have not been specified for January 1,1980, the STAS on duty b

| that time should enhance the accident and operating experience assessment function at

the plant.

Discussion and Conclusions

i
,

j Alabama Power Company (APCo) is currently providing an on-shif t 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
f to specifically define the dutles and responsibilities of the STA "and was in essential'

compliance with the short term Lessons Learned position on STAS " The applicant proposed

th,at these same STAS will also service Farley Unit 2.

During normal plant operations, the five APCo employees who have been assigned to serve as
STAS 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/Shif t 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 Reactor
Operator responsible to the Shif t Supervisor for operation of the two nuclear units. As
current plant procedures do not delineate the specific responsibilities assigned the
STA/Shif t 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

i STA shall not' assume a command or control function or function as a Shif t Supervisor or

Shift Foreman - Operating.

During our review, we were concerned that as a result of his responsibilities as snift
Foreman - Inspecting, the STA might not learn of the existence of a slowly developing
emergency condition in one of the units until 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.
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The NRC Offico of Insp;ction cnd Enfcrcement will review th2 proctdur s af tsr they cre
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 Performa1ce 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 Sl4
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 proceduren 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 upon 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 suparvisor 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 fuel loading. (See NUREG-0578, Section 2.2.la, Item (4),
and letters of September 27 and November 9,1979.)

Position

1. 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 shif t supervisor for safe operation of the plant under all conditions on his shif t
and that clearly establishes his command duties.

2. Plant procedures shall Le reviewed to assure that the duties, responsibilities, and
authority of the shif t supervisor and control room operatnrs 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 tihen on duty in the centrol rcom.
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 shif t 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.

If the shift supervisor is temporarily absent from the contrul room during routinec.
operations, a lead control room operator shall be designated to assume the control
room t.ommand function. These temporary duties, responsibilities, and authority

shall be clearly specified.

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

4. The administrative duties of the shif t supervisor shall be reviewed by the senior
officer 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 personnel 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 shif t supervisor. The directive is
signed by F. L. Clayton, APCo Senior Vice President. APCo it. formed us that the directive

will be reissued 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 shif t supervisor. This procedure
delineates the command decision authority of the shift supervisor in the control room
relative to other plant management personnel or onshift 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 APro management directive referenced above also covers the requirement
that the shif t supervisor remain in tL 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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r211ev2 the Shift Supervisor of Emergency Dirzctor outiss. Only Sinfor R actor
Operator management personnel (shif t supervisor or higher) are authorized to relieve
the Shif t Supervisor during accident conditions of his control room commander function.

If the Shift Supervisor is temporarily absent from the control room 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 shif t 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 shif t 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 shif t super-
visors' management function. Therefore, we conclude that this requirement has been met.

I . A.1. 3 Shift Manning

Requirement

I
i

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 shif t 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 senior
reactor operators (SRO), one of whom shall be designated as the shift
supervisor, two licensed reactor operators (RO), and two unlicensed
auxiliary operators (AO). 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 loadtd 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 unifcensed auxiliary
operator.''

>
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Adjunct rcquirements to the shif t staf fing crit:ria stated tbova are as follows:

a. A shift supervisor with a senior reactor operator's license, 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 shif t supervisor with a senior reactor operator's license on both r

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 fuel,

b. A licensed senior reactor operator (SRO) shall, at all times, be in the control room
from which a teactor is being operated. The shift supervisor may from time-to-time act
as relief operator for the IIcensed senior reactor operator assigned to the control 3

J room.
I

c. 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.
I

d. In addition to the licensed senior reactor operators specified in a., b., and c. above,

for each reactor containing fuel, a IIcensed reactor operator (RO) shall be in the
control room at all times.

I
i

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 to 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.

i

f. Auxiliary (non-licensed) 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 (SRO) to
directly supervise the core alterations. This licensed senior reactor operator may
have fuel handling duties but shall not have other concurrent operational duties.

i
' In addition, licensees of operating plants and applicants for operating licenses shall
I include in their administrative procedures (required by license conditions) provisions
I 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 available 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 shif t 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 t3 work more than 12 hours straight (not including
shift turnover 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 require'hent 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
i

number of senior reactor operators who are licensed on both of the Units to meet the current
NE 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 (SR0s), each of whom is licensed on both

units whenever one of the two units is in other than a cold shutdown condition. It als0
requires that one of these SR0s ba designated as the shif t 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 SR0s 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 eight SR0s licensed on Unit 1, only. This
number of personnel is not sufficient to provide two double-licensed SR0s on each shif t,
since a minimum of ten is required with eight-hour shif ts.

APCo has scheduled six operating personnel tc take the Unit 2 SR0 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 P Nt the licenses.

We have explored in detail APCo plans M .e y*. s fsr providing additional SR0s who are
licensed on both units on each operat. c . W s v. APCo plans to operate the plant with

59

_ _ _ _ _ _ _ _ _



- _ _ _ _ _ _ _ - _ _ - _ _ - _

fiva operating crews th t will be rotat%d on th2. dry, night, and evzning shifts. APCo h:s
informed us that between fuel load of Unit 2 and April 1, 1981 (when it expects to fully
meet the NRC requirement that two SR0s licensed on both units be provided on each shift) it
expects 'Mt the five operating crews will be manned by three SR0s (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 shif t supervisor for the unit to which he is assigned.

2. Assign a shift supervisor to the control room area whenever his unit is operating
C' odes 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 Unit 2 (as well
as for Unit 1) and will report the results to the Unit 2 shif t supervisor.

Thus, three SR0s will be assigned to each shift, one in addition to the two required, to
compensate for the deficiency in meeting the new NRR requirement. The detailed SRO manning
for five shifts is proposed as follows:

FUEL LOAD TO 1/81

Shift Supervisor Shift Supervisor Shift Foreman
Unit 1 Unit 2 Operating

1. SRO Unit 1 1. SRO Unit 1 & 2 1. SRO Unit 1 & 2
2. SRO Unit 1 2. SR0 Unit 1 & 2 2. SRO Unit 1
3. SRO Unit 1 3. SRO Unit 1 & 2 3. SRO Unit 1
4. SRO Unit 1 4. SRO Unit 1 & 2 4. SRO Unit 1
5. SRO Unit 1 & 2 5. SRO Unit 1 & 2 5. SRO Unit 1

1/81 TO 4/1/81

Shift Supervisor Shift Super.isor Shift Foreman
Unit 1 _ Unit 2 Operating

1. SRO Unit 1 1. 510 Unit 1 & 2 1. SRO Unit 1 & 2
2. SRO Unit 1 2. 5RO Unit 1 & 2 2. SRO Unit 1 & 2
3. SR0 Unit 1 3. SRO Unit 1 & 2 3. SRO Unit 1
4. SRO Unit 1 & 2 4. SR0 Unit 1 & 2 4. SRO Unit 1
5. SRO Unit 1 & 2 5. SRO Unit 1 & 2 5. SRO Unit 1

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

assumptions:

!

Fuel Load to 1/81

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

I (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 SR0 license designated.

i
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1/1/81 to 4/1/81

(1) Four of the six candidates scheduled to take the Unit 2 SRO license examinations in
J

November are licensed by January 1981.

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

(3) Shif t vacancies due to vacation, sick time, or retraining will be accomplished using
either limited overtime or one or more of four non-shif t persons who have Units 1 & 2
SR0s 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
staf f, then some combination of overtime and interruption of training and vacations would be
necessary to maintain station manning.

As indicated above, only two of the five shift crews are expected, by fuel loading, to have
two double licensed SR0s (licensed on both Units 1 and 2). However, each operating crew
will have three SR0s, 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 SR0s.

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 I 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 by2

the NRC regulations.
.

I

The shif t supervisors are required to remain in the control room area unless relieved by an
appropriately licensed SRO. This area includes restrooms. On Jhose shift crews where the {

i - shift supervisor of Unit 2 is the only SRO Ifcensed on Unit 2, he will be required to 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 I

will serve as an effective advisor to both Unit 1 and Unit 2 shift supervisors on matters I

concerning both units.
|

|We conclude that APCo's proposal for manning shift crews with SR0s as noted above will i

iprovide adequate senior operator oversight and supervision of the shift operators during the '

interim period betweed fuel load and the time when APCo has a sufficient number of double,

licensed SR0s to provide two on every shift and is acceptable for the reasons summarized
below:

|

|
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Unit 2 is far all practical purposts identical to Unit 1.-

As required by regulations, each unit will be manned by SR0s and R0s who are licensed-

for that unit.

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 a110ws for training to be

conducted.

An extra SRO is provided on each shift.-

By pril 1, 1981, 24 R0s will be licensed on both Units 1 and 2. This will provide
suf ficient R0s to operate the plant and allow training to upgrade the R0s for SRO
Ilcenses. This should provide an adequate supply of SR0s to meet staffing contingencies.

In its August 14, 1980 submittal, APCo made the following 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-shift 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
Ariministrative Procedures will be utilized:

"(A) An individual shall not be permitted 'o work more than 12 hours
straight (not including shift turnsver 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
period (not including shift turnover time).

|

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

t

" Recognizing that circumstances may arise requiring deviation from the
above restrictions, such deviation may be authorized by the Plant Manager
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cr his designM in accordinca with Administr&tiva Precsduras and with
appropriate documentation of the cause."

| We will require that when fully staffed with a sufficient number of double licensed SR0s,
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:
|
l

"One of the two Shift Supervisors will be designated as the " Shift
Supervisor in Charge" and will hold a Unit I 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 shif t requirement is three, one licensed on each
unit and one licensed on both units. For eight-hour shift operation, nine R0s Itcensed on
Unit 2 or Units 1 and 2 are needed. APCo has indicated its goal is to operate with five
t."ift crews which would require ten R0s. As a result of the recent examinations, nine R0s
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 R0s 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.

I
I 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 R0s, 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 R0s 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 Na%oer examination) and any
thortage may be further aggravated by attrition or illness beyond that expected. APCo has

|
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rsc:ntly infermed us that ther2 are a numbir of potential remedits thsy b211sva are availtble
to compensate for any shortfall of R0s 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 I.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 SR0s to comply with the Interim Criteria, and has proposed an acceptable plan to
compensate by using three SR0s 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 R0s, for the next few months, APCo does not have a surplus of R0s 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.

l.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 limit 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
dealing 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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I ~ Discussion rnd Conclusion

We informed the Applicant that the scope and criteria for licensing examinations would be
chan W ' '.ted in the above requirement.

| Further, e have informed Farley management that individuals licensed on Unit I who fail the
examination on Unit 2 will be prohibited from performing licensed duties on Unit I until2

they have been requalified.

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

I . B .1. 2 Evaluation of Organization and Management Improvements of Near-Term Operating
License Applicants

1 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 te based on
an NRC document entitled " Draft Criteria for Utility Management and Technical Competence."
The first draf t of this document was dated February 25, TSO, 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 orisite 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
; involved in the operational phase activities, including plant, modifications, to assure a

continual understanding of plant conditions and safety considerations. Corporation manage-
ment shall establish safety standards for. the operation and maintenance of the nuclear power
plant. To these ends, each utility-owner 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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orginizstirn21 units involvsd in th2 mantgement, technical support, and operation 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 j

; Bethesda, Maryland, on June 24, 1980 and traveled to the Farley Plant and to the corporate
of fices 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
Aca w y, 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 l'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. He reviews and certifies the qualifications of plant personnel in the

i 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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Vica Chairman cf the Nucl:ar Offsita Riview Board which mests qutrtsrly, tnd ha 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 Nudlear Generation
'

(Mr. H. O. Thrash), a Manager of Nuclear Engineering and Technical Support (Mr. O. D.
Kingsley), a Manager of Safety Audit and Engineering Review (Mr. J. W. McGowan), and a
Manager of Design and Construction Quality Assurance (Mr. N. C. Petty, Jr.). All of these

managers hold Bachelor of Science degrees in an engineering discipline and have substantial
nucles. 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.tehenical 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 recurity, and emergency planning. This APCo
orgar.ization 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 40 members of the Southern Company Services
technical staf f 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 assistance 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 organized 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 Mr. O. 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
of fsite technical staff that go to the site will not act in an advisory 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 staf f 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 to 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 substantiva of thiss groups is a ntwly formed Systems Parfo'rm:nce 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, malfunc-
tions, and errors. As currently structured, this group is not independent of the plant
staff; it reports to the plant manager. Another of these groups is a newly forme 1 entity
referred to as Operations Evaluation Teams whose members are drawn from the s.crporate office
or other of fsite locations and who are appointed by and report to the Vice President -
Nuclear Generation. These teams are to go to the site, as assignet 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 teams go out about once each month. The third organization that is
proposed 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 ofssite to the Corporate Manager of Safety Audit and Engineering Review. By
letter dated August 8,1980, applicant indicated that this rroup will (1) verify that 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
review 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 wa 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 NRC objectives for onsite
independent engineering review and evaluation J 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 Techsical Specifications.

APCo has a formal program in place for review of licensee Event Reports (LERs) and for
j assuring feedback of operating experience informat'.a io its operating staff. This is

discussed further in Item I.C.5 of this supplement entitled " 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

|
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4

Cheelstry--reporting to th) Chemical tnd Health Physics (C&HP) Supervisor who is th:a
Radiation Protection Manager (RPM) as defined in Regulatory Guide 1.8, " Personnel Selection
and Training." Each of these groups was headed by a Supervisor or Foreman. There were
individuals within the C&HP group qualified to 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 resJ1ted in promotions of several HP technicians to foremen positions,
approximately half of the health physics technician positions were filled with contractors
during normal oprations. APCo recruiting records showed that approximately 14 additional
individuals 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
so 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 find this organization acceptable. We
required, and applicant has agreed, that the Farley Unit 2 Technical Specifications will
show the separation of health pnysics 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. ApplicanO 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 stated that the management reporting system
a" now implemented functioned effectively ana 5at 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 C&HP 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 staf fing 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 III. A.l.1 of this section for our evaluation

.
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cf emergency prep; redness pitns.) Applicant's r'.prsstntativas statsd that thty haya
increased health physics staffing beyond that required by NUREG-0654, so that there is now a
health physics foreman plus technicians for each shift.

We conclude that APCo's organization and management improvements related to THI 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

I.C.1 Accident Analysis and Procedure Revision

i

j Requirement

:

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

,

these analyses, revise as necessary emergency procedures and training.

1

These requirements 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
1

Analyses, procedures, and training addressing the following are required:

1. Small-break loss-of-coolant accidents;

2. Inadequate core 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 perfcrmed 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.

a

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 exampics will be required - loss-of-coolant
accident (LOCA) with forced flow, LOCA without forced flow).

2. :oss of natural circulaticn (due to loss of heat sink).
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Thess c31culatiIns shall include the period of ti a during which inadequits core cooling is
approached as well ts the period of time during whic.N inadequate core cooling exists. The
calculations shall be carried out in real time far enoNh that all impcrtant pnenomena and
instrument indications are included. Each case should the be repeated taking credit for
correct operator action. These additional cases will provie the basis for developing
appropriate emergency procedures. These calculations should Oso 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 adeqcacy (See Section 2.1.3b
ofNt! REG-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 complet'e 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
auylliary 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 beyand 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 ind accident analyses shall include event tree analyses, which are supple-
mented by corputer calculations for those cases in which the system response to operator
actions is Snclear or these calculations could be used to provide important quantitative
information not available from an event tree. For example, failure to 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 l

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.

1

l

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
(NSS5) vendors will be put in the form of emergencv 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 I
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vsndors. Thisa comptrisons togethir with comptrisons to data, including LOF' small break
test data, will constitute the short-term verification effort to assure the adequacy of the
analytical metho1s being used to generate emergency procedures.^

Discussion and Conclusions

This item requires analysis, procedure guidelines, emergency procedores, and operator
training related to small-break loss-of-coolant accidents, inadequate core cooling, and

4

transients and non-LOCA accidents.

Westinghouse submitted analyses for small-break accidents Topical Report WCAP-9600,

" Report on Small Break Accidents for Westinghouse NSSS 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 Small Break Loss-of-Coolant Accidents in Westinghouse-Designed

Operating Plants," NUREG-0611', January 1980 (Appendix IX, 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 transients without trip,
,

steam generator tube rupture, anc loss of main feedwater. These procedures are required to
be reviewed by the staff and corrected Dy the applicant prior to full power operation. (See
requirement I.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 consistent 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 are being discussed with the licensee. Our detailed
comments on the prucedures 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 II.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 plants. 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 ano 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 tretning, he will report our evaluation of the completed
procedures in Supplement 5 to our Safety Evaluation Report, prior to full power operation.
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I.C.2 Shift Rilftf rnd Turnov r Prociduras;

l

Requirement

!

l

| Revise plant procedures for .lft relief and turnover to require signed checklists and itJs
I to assure that the operating jaf f (including auxiliary operators and maintenance personnel)

| pcssess 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.lc, and
letters of September 27 and November 9, 1979.)

Discussion and Conclusions
s

| 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
! require implementation in the license.

1.C.3 Shif t Supervisor Responsibilities

|
Requirement

Issue a corporate management directive that clearly establishes the command duties of the
shif t supervisor and emphasizes the primary management responsibility for safe oper;,cion of
the plant. Revise plant procedures to clearly define the duties, responsibilities and
authority o'f the shift supervisor and the control room operators.

| These requirements shall be met before fuel loading. (See NUREG-0578, Section 2.2.la,
Items 1, 2, and 3, and letters of September 27 and November 9, 1979.)

Discussion and Conclusion

| I

| APCo corporate management issued a directive and modified Farley Nuclear Plant Administrative |
| I

| Procedure FNP-0-AP-16 for Unit 1 in response to this requirement. This directive and procedure
I revision were reviewed and found acceptable for Farley Nuclear Plant Unit 1 as documented in

.

I i

| 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.

I.C.4 Control Room Access

i ,

! R*quirement !

Revise plant procedures to limit access to the control room to those individuals responsible
for the direct operation of the plant, technical advisors, specified NRC personnel, and to

j' establish a clear line of authority, responsibility, and succession in the control room
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This rsquirement shall b2 met b3 fore futi lording. (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 to 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 operating experiences are fed
Dack to operators and other personnel.

|

This requirement shall be met before fuel loading.

Position

Each licensee shall review its procedures and revise ther., as im essary, to assure that
important operating experience originating both with 4 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 * :lency.

Discussion and Conclusion
i

l

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 40m other plants, vendor notifications and

,

regulatory riotifications are reviewed and evaluated in accordance with appropriate plant
i

j 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 L A performing his job be sent directly to him by the
System Performance Group.

j Procedures also specify how operating personnel are to be informed of plant modifications,

| procedure revisions and license changes that have operational or safety significance. A ,o

! informed us that it It's instituted a prog'am whereby each shift crew will be given training
(as a crew) af ter eaco four weeks of operation (i.e. , four weeks on operating shif t work,

l

'
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then ene week of training). Oper: ting crew memb rs will ba informed of all new information
considered important to safety (including LER evaluations) during these training 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 and outslua the organization will be
continually and appropriately provided to operators and other personnel and is incorporated
into training and retraining programs.

I.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 Inspection and Enforcement will verify fulfillment of this require-
ment prior to fuel loading.

1.D.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 staf f actions following the TMI-2 accident, the staf f requires that all
licensees and applicants for operating licenses conduct a detailed control roo.n design
review. We expect these reviews te 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 APCo 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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labaling of ptn11 compon2nts, and tha usability and completentss of selected emergrncy'

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.

4

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 wei? as tonal differentiation. The first-out annun-
clators provide information to assist the op 4 tors in rapid diagnosis of system conditions.
Alarm displays have good visibi'ity and are easily readable from the main control area.

j

Alarm displays are located over appropriate system controls and displays. Physical design
of the vertical boards and the control cor.ssle 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 signfficant human factors related deficiencies in the Farley Unit 2 control room
which were identified during the control room audit are as follows:

:

I 1. 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 out, annunciators lack

prioritization by color.

'

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

levels. |
. 1

j

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

1-

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

1

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 inoperab1< , alarm printer paper feed
is not operating properly.

9. Controllers. All reverse acting valve controllers (valve opens on decreasing control

j signal) should be either changed, oriented, or labeled for consistant open/close or
increase / decrease positions.
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10. Tolerty.s ranaea. No n:rmal or out-of-tolarsnca rangss are indicatzd on metsrs.

I'- Eer raency Diesel Generator. There are no provisions for lamp test on diesel generator
stauss 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 may 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, none of these deficiencies offer any significant safety risk to
fuel loading and low power testing because there are larger thermal margins to the onset of
exceeding fuel design limits and safety limits during low power operation than during full

.

power operation.

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

,

|
1. Control Room Noise. The background noise originated from the air conditioning ducts '

located in the control raom 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.

5. Color Coding. APCo will review the color utilized for demarcation. A color 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.

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

8. Process Computer. APCo will correct the paper feed problem and ensure that both main

control room cathode ray tubes are operable. A hood will be added to the cathode ray
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tubs locitsd on tha cain control board reactor panal 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
staf f 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

j of the detailed review and most corrective actions to be implemented early in 1982.
|

I.G.1 Training During Low-Power Testing

I
'

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 program and to provide supple-

I mental training.

| This requirement shall be met before fuel loading.
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Pesitirn

.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
off-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 tests on dif ferent shifts for training purposes.

.

Prios to issuance of a lou power license, each applicant must commit to conduct a low 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 o' nine tests, eight off

which involve natural circulstion in the reactor coolant system at low power conditions, but
at normal, 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. Ef fect of secondary side isolation on natural circulation;

5. Natural circulation at reduced pressure;

6. Cooldown capability of the charging and letdown system;

7. 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 data 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.
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Discussion and Conclusions

By letter dated July 17, 1980, the applicant committed to performing a special low power
test program which will consist of Tests 1 through 7 and 9a prior to exceeding five percent
of rated power. In addition, the applicant committed to pcform 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. h lieu of performing Test 8,
the appilcant has committed to providing Farley Nuclear Plant tperators training on a
simulator that has been modified using test data collected by Westinghouse and TVA at
Sequoyah.

,

It is concluded that the low power test program described in the applicant's letter dated
July 17, 1980, will satisfy Requirement 1.G.I. Prior to conducting 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.

II.B.4 Training for Mitigatino 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 following topics.

A. Incore 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)

f 1. Use of NIS for determination of void formation; void location basis for NIS response
as a function of core temperatures and density changes.

I

I
'

i
'
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C. Vitel Instrumentetten

| 1. Instrumentation response in an accident environment; failure sequence (time to
'

failure, method of failure); indication of reliability (actual vs indicated level),

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

| a. Determination of pressurizer level if all level transmitters fall.

|
J

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

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

i ,

i D. Primary Chemistry

j 1. Expected chemistry results with severe core damage; consequences of transferring
i small quantities of liquid outside containment; importance of using leak tight
, systems.

2. Expected isotopic breakdown for core damage; for clad damage.

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

E. Radiation Monituring

1. Response of Process and Area lionitors to severe damages; behavior of detectors
khen saturated; method for detecting radiation readings by direct measurement at

9 detector output (overanged detector); expected accuracy of detectors at different
locations; use of detectors to determine extent of core damage.?

I

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

containment.

F. Gas Generation

1. Methods of H generation during an accident; other sources of gas (Xe, Kr); tech-
| y

niques for venting or disposal of non-condensibles.

2. H flammability and explosive limit; sources of 0 in c ntainment or Reactor
2 2

lant System.,

Discussion and conclusions4

By letter dated July 29, 1980, the applicant submitted an outline of a training program to
meet the requirements of II.B.4. The program, " Training for Mitigating Core Damage," was

5 developed by Alabama Power Company to ensure'that all licensed operating employees are
4

6
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'

properly trainId to usa infermation available froa instalizd 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' 9,

followed by an examination at the conclusion of the program. Personnel attending the
program will include licensed operators, licensed senior operators, emergency directors
required by the emergency plan, shif t 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
funr*lons. Training will be completed prior to operation above 5 percent power. The
Offics of Inspection and Enforcement will verify that training has been completed prior
to operation above five percent power.

s

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

II.D.1 Ret.Nr and Safety 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

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

2. .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.

|
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5. Tsst d;ta should include d:ta that would permit En evaluttion of dischIrg2 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 safeti valves and associated piping and supports. The applicant has ref-
erenced the propose s MPRI 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 of 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 made 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 accer . ole for a fuel-load and low power testing Itcense. The completion of the.

tests and demonstration of applicability to specific plants is a dated requirement. We will
report on the applicant's response to our new requirements in a future supplement to the
SER.

II.D.3 Relief and Safety Valve Position Indication

Requirement

Install positive indication in the c 9 trol 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.

83
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Clarification

1 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.

2. 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 is not
safety grade, a reliable single-channel direct indication powered from a vital instru-
ment bus may be provided if backt.y methods of determining valve position are available
and are discussed in the emergency procedures as an aid to operator diagnosis and

action.

4. The valve position indication should be seisH 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 scP 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 lift). If the
environmental qualification program for this position indication will not be completed
by January 1, 1980, a proposed schedule for completion 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
limit switches which control indicating lights mounted r.n the main control board. The limit
switches are mounted to sense the fully open and fully closed valve stem position. Limit
switches are post-accident environment qualified and seismic excitation qualified 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 de distribution system. The PORVs are air operated employing a solenoid to control
instrument air. The PORV solenoid 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 acceptable.

Stem-mounted limit switches also are mounted on each safety valve stem to provide open and
closed indication. These limit switches will control indicating lights mounted on the main
control 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
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p:st-tecid6nt envircnment qualificd End s21saic excitation qualif fsd. As for th? 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-channel 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
utfilzing 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 Of fice of Ins' ection and Enforcement will inspect for compilance prior to fuel loading.pj

|

II.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 requirement 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 staff is requiring
Itcensees 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 requirementst 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
will not result in the loss of auxiliary feedwater system function.

.

3. Testability of the initiating signals and circuits shall be a feature of the design.

4. The initiating signals and circuits shall be powered from the emergency buses.

5. Manual capability to initiate the auxf' 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 of system function.

P
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|

6. Th2 te moter-dr!vsn pumps and valvss in tha auxiliary fesdwater system shall ba included
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
t

will not result in the loss of manual capability to initiate the AFWS from the control
room.

In the long term, these signals and circuits are to be upgraded in accordance with safety-
grade requirements. Specifically, in addition tp the above requirements, the automatic
initiation signals and circuits must have independent channels, use qualified components,

1

| have system bypassed / Inoperable status features, and conform to control system interaction
l

|
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 contrcl room must be provided. For Westinghouse

I plants, this is accomplished by a combination of auxiliary feedwater flow indication and
! steam generator wide range level indication in the control room,
l

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

|

f
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

|

! on any two out of the three steam generators or a loss of power signal (two out of three

j reactor coolant pump bus undervoltage).

t

|
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 coolant
pump bas undervoltage, and safety injection are performed monthly. The auxiliary feedwater

j pumps cre demonstrated to be operable at least once per 18 months by verifying that each

.
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pump starts automatically upon recolpt of cach tux 111ary facdwitar actu: tion tsst signal
(including blackout signal) which simulates emergency eperation of the system.

The automatic initiation signals and associated c.f rcuitry used to actuate the auxiliary
fer1 water system are part of the engineered safety features actuation system and are powered
from the emergency buses. The channels which pro' vide these signals are physically separated
and electrically independent from the sensor through to the devices actuating the protective
function. 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 loadi onto these
buses.

| No single failure within the manual or automatic initiation systems for the auxfilary feed-
water system at farley Unit 2, will prevent initiatwn of the system by manual or automatic

{ means. The AFWS can be operated manually locally from the hot shutdown panel 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. Typically during power operation, these valves will be closed, with the
solenoids continuously energized. These valves open on an emergency signal and are designed
to " fall safe" (fall 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. Staf f 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, appilcant has stated that prior to exceeding zero power
(physics testing) it will modify the power supply to 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
j 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 af ter long term sxposure to nor:azi environmental conditions followtd 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-

j mental Qualification of Safety-Related Electrical Equipment."

i 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)

j in the control room on the main control board. The auxiliary feedwater flow instrumentation
channels receive their power from the class IE 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

1 present, the auxiliary feedwater line flow indicators are not qualified; however, the
Itcensee 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

j by injection of a test signal at the primary sensor. The instruments are calibrated if the
'

output sigrals 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

i 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, logic, 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.

,

4

Our review of the AFWS flow and steam generator level indication at the Farley Unit 2 plant;

I has concluded that this arrangement satisfies the short-term control-grade requirements and
therefore is acceptable.

,

.

Our review of the conformance of the AFWS flow and steam generator level indication to the p

long-term safety grade requirements will be provided in a subsequent SER supplement.

4
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|

II.E.4.1 Containment-Dedicatxd Psnttrations

Requirement

Provide a design of the 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.

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-0578, Factions 2.1.Sa and
2.1.5c, and letters of September 27 and November 9, 1979.)

Discussion and 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-act.ident combustible gas control. In addition, the post-accident

| venting system is provided as a backup system for the redundant hydrogen recombiners. It
j consists of a supply line through which pressurizing air may be admitted to the containment

and an exhaust line through which hydrogen-bearing gases may be vented from the containment.
The gases are filtered to limit radioactive discharges to the environment.

I
i

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. !

II.F.1 Additional Accident Monitorina Instrumentation

Requirement

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

This requirement shall be set 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.

,

i

6
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1. Noble gss efflutnt monitors shall be installed with an extendid rangi dasigntd 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.

*
L

5Noble gas effluent monitors with an upper range capacity of 10 pC1/cc (Xe-133)a.
are considered to be practical and should be installeo 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 ,

510 pCi/cc (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 of 10.

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

8
3. In-containment radiation level monitors with a maximum range of 10 rad /hr shall be

installed. A minimum of two such monitors that are physically separated shall be
provided. Monitors shall be designed and quallfled 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 of quantifying radioactivity releases should the existing effluent
instrumentation go off-scale.

1. Radiological Noble Gas Effluent Monitors

A. January 1, 1980 Requirements
,

Until final implementation in January 1,1981, all operating reactors must provide,
|

by January 1,1980, an interim method for quantifying high-level releases 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 to quantify release rates of up to 10,000 C1/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 buildings) 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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tributs to a common relcasa point may not b2 nacsssary. For assassing radiofodina,
. and particulate releases, special procedures must be developed for the removal and
t

| analysis of the radiefodine/ 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 sampling 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,
I 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 (pCl/cc) can be performed using standard
volume source calculations. A method must be developed with sufficient accuracy to quantifv
the lodine 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 Ilconsee shall provide the following information on his methods to quantify gaseous
j releases of radioactivity from the plant during an accident.
!

1. Noble Gas Effluents

a. System / method description, including:

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

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

iii. A description of method to be employed to facilitate access to radiation I

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. If 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:

1. Procedures for minimizing occupational exposures.

91
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TABLE 2.1.8.b.1

INTERIM PROCEDURES FOR QUANTIFYING

HIGH-LEVEL ACCIDENTAL RADI0 ACTIVITY RELFASES

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

Examples of major elements of a highly radioactive 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.

i

!

I:

l
'

|
;

:

!

|
t

i
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!

|
|

l 11. Calculatterol methods for converting instrument readings to release rates
based on exhaust air flow and taking into consideration radionuclide spectrum
distribution as function of time a7ter shutdown.

|

111. Procedures for dissemination of information.

(
'

iv. Procedures for calibration.

2. Radiolodine and Particulate Effluents

A. ' For January 1,1980, the IIcensee should provide the foliowing:
!

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. Monitoring / sampling location.

1
i c. 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
f

j presence of high levels of radioactive noble gases,

e. If normal ac power is used for sampling collection and enalysis equipment,
j an alternate backup power supply should be provided. If dc power is
I used, the source should be capable of prcviding continuous readou' 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.

c. Procedures for dissemination of information.

d. Calibration frequency and technique.

Discussion and Conclusions

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

( approaching the minimum concentration detectable with "stete-of-the-art" sample collection

93
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TABLE 2.1.8.b.2

HIGH RANGE EFFLUENT MONITOR

Noble gases only

Range (overlap with normal ef fluent instruenent range):

- Undiluted containment exhaust 10+5 Ci/cc

Diluted (> 10:1) containment exhaust 10*4pci/cc-

- Mark I BWR reactor buidling exhaust 10*4pCi/cc

PWR secondary containment exhaust 10*4pCi/a-

- Buildings with systems containing primary
coolant or gases 10*3pCi/cc

- Other buildings (e.g. , radwaste) 10+2pCi/cc

" Not redundant - one per normal release point

* Se' .ic - no

* Power - vital instrument bus i

* Specifications per Regulatory Guide 1.97 and ANSI N320-1979

I
* 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.

94
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I

and detcction methods. These monitors comply with tfu crittria of Rrgulatory Guida 1.21
with respect to releases from normal operations and anticipated operational occurrences.

Radioactive 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 postulated accidents.

The potential gaseous effluent release points at Farley, Unit Ho. 2, consist of the plant
vent stack, the main condenser air ejector to the turbine building vent stack, and the
atmospheric steam relief discharge 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 Pdionuclides
during accidents. Portable gamma survey instruments will be used at a contact location on
the air ejector discharge line in the event of offscale redings 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 byi

I
procedures. The applicant's summary of the interim procedures has been reviewed and was

j found to be acceptable.

|

| Interim procedures for monitoring high level radiolodine 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,
I therefore, acceptable for fuel loading and low power testing.

'

II.F.2 Inadequate Core Cooling Instruments

i

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

1 description of any additional instruments or controls needed to supplement 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
I 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.)

|

;

95
|

I
:

- . -. -- -- - -- _ _ ___



_ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ . _ _ _ _ - , . _ - _ _ _ - . ~ .-

Positions
I

General Design Criterion 13, " Instrumentation and Control," of Appendix A to 10 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
inadequate core cooling was generally included in the reactor design to perform other I

functions.
!.

Ouring the TMI-2 accident, a conditioq 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 insuf ficient 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 j

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-Normal 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 cf
this meter shall include consideration that it not to be used excit.sive of other rr lated i

plant parameters.

2. Licensees shall provide a description of any additional instrumentation or controls
(primary or backup) nroposed for the plant to supplement those devices cited in the

i preceding section giving an unambiguous, easy-to-interpret indication of inadequate I

core cooling. A description of the functional design requirements for the system shall
also be included. A description of 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 Existina 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 diagnostic tool for the reactor operators.

|

l
i
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'3. Rzdundant safety grcde temp 3rature input from each hot leg (or use of sultiple core
exit thermocouples) are required.

4. Redundant safety grade system pressure measures should be provided.
L

5. Continuous display of the primary coolant saturation conditions should be provided.

6. Each PWR should have: (A) Safety grade calculational devices and display (minimum of
.

two meters) or (B) a highly reliable single-channel environmentally qualified and
[

testable system plus a backup procedure for use of steam tabres. If the plant computer
is to be used, its availability must be documented.

1

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 C wditions 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 adversely impact the reactor protec-
tion or engineered safety features systems.

9. The following Table II.F.2-1 provides a definition of information required on the
subcooling meter. (Note: Table II.F.2-1, completed by applicant, provides the
required information.)

Discussion of Existino Instrumentation

!

! Description of Subcooling Monitor
i

l
i

The subcooling meter provides continuous main control board indication of margin-to-:
|

| saturation conditions. The applicant will install a primary coolant saturation meter prior
j to fuel load. A summary of information required for the subcooling monitor was provided in
| Table II.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 coolant system and the pressurizer. A redundant subcooling meter display
consists of two analog and digital meters mounted on the main control board. The Farley
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 RTO temperature
measurement or core exit thermocouples. The current main control board readoht is pressure
saturation. Emcrgency procedures describe the utilization of the subcoolirg 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

INFORMATI.ON REQUIRED FOR THE SUBC00 LING MONITOR

DISPLAY

1. Information displayed P - Psat subcooled
T - Tsat su.erheat

'

2. Display type Analog and' Digital

3. Continuous or on demand Analog - continuous
i Digital - on demand .t

i
; 4. Single or redundant display Redundant

5. Location of display Meter - main control board
Microprocessor - main control
room instrument racks.

f

6. Alarms (include setpoints) Caution: 25'F subcooled for RTD
15'F subcooled for T/C

Alarm: 0*F subcooled for RTD
and T/C

;

7. Overall uncertainty Digital - 4'F for T/C; 3*F for RTD <

*

| Analog - 5'F for T/C; 5"F for RTD

8. Range of display Calibrated region - 1000 psi sub-
cooled to 2000*F superheat overall;

i never offscale

9. Qualifications None at present*

i
j CALCULATOR

1. Type Dedicated digital
l

; 2. If process computer is used, N/A
specify availability4

; 3.- ' Single or-redundant calculators Redundant

4. Selected logic Highest Temperature for RTD or T/C
and lowest pressure

,

i- 5. Qualifications None at present
t

,
6. -Calculational technique Functional fit - ambient to critical

|
point

f INPUT

1. Temperature (RTDs or T/Cs) RTD, T/C, and T ;
ref

2. Temperature (number and location RTD - 2 hot and 2 cold legs per
of sensors) channel

"

8 in-core T/C per channel
'

3. Range of temperature sensors- RTD - 0-700*F
T/C - 0-1650'F (calibration unit
range 0-2300*F)

4. Uncertainty of temperature 10.7% RTD
sensors

'

5. Qualifications IEEE 323 1971

|
>

,
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TABLE II.F.2-1 (Continued)

', 6. Pressure (specify instrument used) RCS Wide Range Pressurizer I

7. Pressure (number and location of 2 wide range - Loops l' and 3'

, sensors) I narrow range - Pressurizer
(per channel)

8. Range of pressure sensors Wide range - 0-3000 psi
Narrow range - 1700-2500 psi

9. Uncertainty of pressure Wide range - 11%
Narrow range - 11.5%
Pressurizer - 11.0%

10. Qualifications IEEE 323 1971-

- 8 C'.UP CAPABILITY,

1. Availability of temperature Temp - Swap between T/C and RTD,

; and pressure Press - Can defeat any of the three
; inputs. System uses autioneered

low pressure.,

2. Availability of steam tables Saturated steam tables and tables
to verify required sub-cooled
conditions are included in Emergency

; Procedures.

$ 3. Training and operators Operators have been trained on the
j use of the subcooling monitor to

determine required subcooling>

conditions.

| 4. Procedures 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 i

written to guide operators in the {,

' operation of the subcooling monitor.
Appropriate personnel have been
trained in these procedures.

!

l

,

,

1

3 .

,
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Tha Office of Inspzction and Enforcsment will verify that th2 subcooling monitor is installed

| and operational prior to fuel loading.-

]
. Description of'In-Core Thermocouple Monitoring i

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-i
'

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

i board. The upper limit of the readout is in excess of 2300*F.

The second means available for monitoring thermocouple temperature is the in-core thermo-

} couple readout panel located adjacent to the safeguards section of the main control board
'

j (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

i "Digimite" or millivolt potentiometer to the thermocouple inputs at the readout panel.
|

,
A third means available for monitoring thermocouple temperature is the plant process

f 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 tharnocouple 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

i panel of the MCB. The second CRT is installed on the center section (reactor panel) of the
HCB. Trend and display selections are controlled from the computer operators console,q

'

; located between the trend typewriter and alarm typewriter. The maximum computer thermo-

| couple display range is 1900 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 Fahrenheit as

| indicated by thermocouple input to the subcooling monitor, the " core subcooling alarm"

| annunciator actuates and monitoring of the in-core thermocouples is initiated in accordance ,

i with Farley Nuclear Plant (FNP) Annunciator Response Procedures. I

i

j 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-EOP-16.0, " Inadequate Core

Cooling Due to a Small Loss of Coolant Accident," an FNP emergency operating procedure.

|
I

4

l

'""hi" is an abbreviation of "high" .used by instrumentation technicians to designate a trip ;

point on an instrument; "hi-hi" is the next trip point above the "hi" trip point. i

'

,
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Cinclusiens Regarding Existing Instrument-tirn

The Westinghouse Owners Group, cf which Alabama Power Company is a member, has performed

analyses as required by TMI Task I.C.1 to study the effects of inadequate core cooling.
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 operatoc training required to recognize tha 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 emergency 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 p.mcedare indicates that core exit thermocouple readings are to be taken from
the core subcooling monitor panel. The applicant, has agreed to revise his procedure to
irdicate that readings frca 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 I.C.1 of Section 22.2 of this
supplement).

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 Environ 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 staff concludes that the procedures and instrumentation proposed by the applicant for
detection of inadequate core cooling are acceptable for fuel load ar.d low power operation up
to 5 percent power.

Prior to full power operation, we will require:
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!

(1) An acccptable evalustion report, including propostd actions, on the conformance of the
; final instrumentation to Regulatory Guide 1.97, Rev. 2.

(2) A description of the computer functions associated with inadequate core cooling
I

; monitoring and functional specifications for relevant software in the process computer
t
- and in the subcooling meter calculators. The reliability of the process computer must

be addressed.
,
.

<

(3) An updated description and status report on the planned modification for subcooling
,

j meter displays.

} (4) A revised procedure FNP 2-EOP-16.0 to use the process computer or in-core themocouple

i readout panel for operator actions.
1

! Clarification of the Position for Additional Instrumentation
i

1. 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.
;

i

| 2. The evaluation is to include reactor water level indication.
!

i
3. Appilcants should provide the necessary design analysis for the selected instrumentation'

and should study advantages of various instruments to monitor water level and to monitor
j other parameters indicative of inadequate core cooling.

j 4. The indication of inadequate core cooling must be unambiguous, in that, it should have

] the following properties:
I

j 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 boiloff); and

|
'

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

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

'

6. The indication must cover the full range from normal operation to complete core
uncovering. For example, if water level is chosen as the unambiguous indicaticn, then r

4

the range of the instrument (or instruments) must cover the full range from normal
water level to the bottom of the core.

7. 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.

i
i
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|

l

Discussion and Conclusions for Additirnti Instrumentation

|
'

Alabama Power Company, in their February 21, 1980 response to TMI Action Plan Item II.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 THI Action Plan,"
withdrew their description of the delta pressure measurement system as their selected

i method. They did not commit to installation of a particular system on the basis that all
1

systems were under research and development.

I

Af ter 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

i

receipt of a full power license, they agreed to provide: !|

1

1. A commitment to install a level system (a system other than differential pressure may'

| be selected).

2. An installation schedule for the level system.

l
1 3. A testing schedule for the level system.
J
!

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

5. A commitment to address the p esent operability requirement date of January 1,1981.
,

|

| The staff, in further discussions with Alabama Powea 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.
|

|

Dy letter dated August 6, 1980, the applicant provided the requested information. The
applicant has selected a reactor vessel level measurement as an additional instrument to

indicate inadequate core ccoling. The applicant described its schedule for installing a
10level measurement system using 8F neutron detectors mounted externally to the reactor.3

Alabama Power Ccepany 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 I during
forced outages, if any, and during the next refueling outage of Unit 1, planned for late
1981. Design and analysis of the system will be made concurrently with Unit 1 tests. The
final system, mod! fled by test experience, will be installeri in Farley 2 during the first
refueling outage in mid-1982. If the boron neutron detector system is determined to be
unacceptable based on Unit I tests, Alibama Power Company has committed to install an
acceptable alternate system.
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1

i

We conclud2 thtt th2 description of tha vessel level measurement systen and the schtdule for
its installation provided by applicant's August 5,1980 letter meets our requirement for'

fuel loading and low power testing. Our evaluation of applicant's schedule for development
and installation is provided in Section 22.5 of this supplement.

II.G Emergency Power for Pressurizer Equipment ,

i

Requirement

Motive and control components of the power-operated reif ef valves and associated block
1

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 available.
t

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

1

Position
i
|

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:,

1. Motive and control components of the power-operated relief valves (PORVs) shall be
capable of being supplied from either the offsite power source or the emergency power
source when the offsite power is not available.4

t

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 control power connections to the emergency buses for the PORVs and their
associated block valves shall be through devices that have been qualified in accordance i

with safety grade requirements. i

!
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 source or the emergen:y power source when offsite power is nct

'i available.

Clarification

i

1. While tne prevalent consideration frce TMI Lessons Learned is being able to close the
PORV/ block valves, the design should retain, to the extent practicable, tne capa' ilityu

] to open these valves.

! 2. The motive and control power for the block valve should be supplied from an encrgency
power bus different from that which supplies the PORV.
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3. Any changesysr of the PORV and block valva motive and control power from th2 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.s

!

'

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 de buses. Instrument air is supplied by station air compressors which can be
connected to the emergency power source in the event of loss of of fsite 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 valves 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 ifcensee has satisfied the requirement for emergency power supply for
the pressurizer FORVs, block valves, and level indicators.

II.K.1 IE iulletins on Measures to Mittaate Small-Break LOCAs and loss of Feedwater
Accidents

The following requirements shall be met before fuel loading.*

C.1. 5 Requirement

i

| Review all valve positions, positioning requirements, positive controls and related 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 requirement 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.

i

1 " Table C.1 of NUREG-0660 lists all the requirements given in IE Bulletins.
I
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Surveillance tasts of enginstrsd safety feature systess are schsduled at intervals
established by Plant Administrative Procedures and Technical Specifications. Valve position
and flow path verification checks are performed following major outages, significant

I maintenance in areas of safety-related equipment, or prior to returning a safeguards system
to service from maintenance or off-norma) operation as a plant operating policy which is

,

| Incorporated into the Plant Administrative Procedures. APCo's procedures covering reviaw
and verification of the operational status of ESF-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, Item 10, 79-068 Item 9, 79-08, Item 8.)

[
D1;cussion and Conclusion

.

j 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 safety-related system from service by redundant system

activation, testing, and inspection befere 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 incorporated into the operator training program.

i

! 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.
4

0 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 regardless of the pressurizer level. (See Bulletin 79-06A and Revision 1, Item 3.)

l
1 Discussion and Conclusion

Automatic initiation of safety injection on coincident low pressuri.:er pressure and level
has been removed by a design change and a revised Technical Specification. These changes
replace the pressure and level coincidence signal with a low pressurizer pressure signal.

These changes fulfill the requirement for this item. )

I
1

1
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II.K.3 Final Rtcommendations of B&O Task Force

The following requirements shall be met before fuel loading.*

C.3.9 Requirement

l 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
PORV.

1

Discussion and Conclusion

i The applicant, upon the recommendation of Westinghouse, has modified the Farley Unit 2
design by incorporating " Rate-Time Constant" in the PID Controller of zero 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

1

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

j 10 percent as in current designs, demonstrate that the probability of a small-break LOCA
i resulting from a stuck-open PORV is not significantly changed by this modification.

Discussion and Conclusion
i

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 is

j accommodated by steam dump (40 percent) and automatic control rod insertion (10 percent).

Analytical studies perfcrmed by Westinghouse for the two Farley units (WCAP-8318, Section
7.3) have shown that primary sytem pressure increases of less than 100 pounds per square
inch are predicted for 50 percent step load rejections for:r rated full pwoer and from 75
percent power. Pressure increases less than 100 pounds per square inch would not open the
PORV. From these results, it can be reasonably estimated that a 50 percent oad rejection
f rom operation at 50 percent power would produce similar pressure transients; however,

, analyses of such an incident was not included in the studies,

i

% 1e C 3 of NUREG-0660 lists all the requirements derived from final recommendations
,

i

of the B&O Task Force.

,
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The tpplicant h:s indicatsd in a metting with the staff thzt th2 lord rejtction transisnt
from 50 percent power will 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 9 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.

C.3.11 Requirement

j 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 1.4

!

Information furnished on operating Westinghouse-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&O Task Force was incomplete and further
documentation was recommended and will 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.
i

| Discussion and Conclusion
i

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.

!

| III.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 of fsit9 plans, meet essential
elements of NUREG-75/111 or have a favorable finding from FEMA.

This requirement shall be met before fuel loading.

! 108

i

._ - -
. . _ . , _ _ . _ _ - _ _ _ . _ _ . . ,-



Discussien and Cenclusions

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:

Current Regulatory Requirements at 10 CFR Part 50, Appendix E.a.

b. Regulatory Position Statements in Regulatory Guide 1.101 (March 1977).

c. Essential planning elements in NUREG 75/111 and Supplement I 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 adequate basis for
an acceptable state of emergency preparedness.

The applicant's amergency 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 statemer.ts of Regulatory Guide 1.101.

The Alabama Radiation Emergency Response Plan (ARERP) updated February 16, 1978, was reviewed

against the guideline standards of the Nuclear Regulatory Commission's " Guide and Checklist

for Development and Evaluation of State and Local Government Radiological Emergency Response
Plans of Fixed Nuclear Facilities" (NUREG-75/111), including Supplement No. I to that

| publication dated A rch 15, 1977, which identifies those items essential for NRC's con- '

currence in a State plan. As a result of this review and in accordance with the provisiens
of the Federal Register Notice (Volume 40, No. 248 Cacember 24, 1975), the NRC concurred

! formally in the A2ERP on Febru3ry 9, 1979.

|

Revisions to the State of Alabama and the State of Georgia Radiological Emergency Operations
Plans are being sub:nitted to FEMA for review. These draft plans were written to meet the
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essential rtquirements 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 0 to this supplement). |

I

As a result of the Commission's action plc ' for Promptly Upgrading Emergency Preparedness at i

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 appilcant submitted on December 28, 1979, a proposed revision (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 ef fort will be reported upon prior to granting a full power
license; however, preliminary review reflects that the licensee has designated an interim
Emergency Operations facility, established an interim Technical Support Center, and
established an onsite Operations support Center (Joseph M. Farley Nuclear Plant Unit 2
" Response to the IMI-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 applicant, State and local emergency plans,
we conclude that the current plan provides an acceptable state of emergency preparedness for
a fuel load 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 E to 10 CFR Part 50 will include requirtd
implementation schedules for applicants and licensees. In the meantime, the *Q 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 ceans to essentially complete notification of the public within 10 miles
of the station 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, Technical Support
Center, Onsite Operations Support Center, including all required appointments,

4. Adcption of the predetermined emergency detection /clarsification/ notification immediate
action scheme in NUREG-0610, and provision of corresponding emergency action levels.

5. Implementation of an acceptaole public information program. ,

6. Provision of 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 th3 State and local emergIncy plans for the site consid ring upgrad:d
jointNRC/FEMAcriteria(NUREG-0654.)

!!I.A.1.2 Upgrade Emergency Support Facilities

Requiremeni

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 parameters, and dedicated communicatiris
with the control room, the emergency operations center, and the NRC. Provide a description
of the permanent technical support center.

Establish an onsite operational support center separate from, but with communications to,
the control room for use by operations support personnel during an accident.

Designate a near-site emergency operations facility with communications with the plant to
provide evaluation of radiation releases and coordination of all 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 III.A.1.1 above. We
conclude that the requirement to upgrade the emergency support facility has been met.

Ill.D.3.3 Inplant Radiation Monitoring

Requirement

Provide the equipment, training, and procedures necessary to accurately determine the
presence of airborne radiciodine 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 2.1.8c, and
letters of September 27 and November 9, 1979.)

Clarification

Usa of Portable versus Stationary Monitoring Equipment

!

Effective monitoring of increasing iodine levels in the buildings under accident conditions
must include the use of portable instruments for the following reasons:

i

(
,
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a. Tha physical size of th> auxiliary /fu21 handling building precludes locating stationary
monitoring instrumentation at all areas where airborne lodine concentration data might
be required.

,

L
i r

b. Unanticipated isolated " bot spots" may occur in locations where no stationary ;,

monitoring instrumentation is located.
|

! c. Unexpectedly high background radiation levels near stationary monitoring instrumenta-
' tion af ter an accident may interfere with filter radiation readings,
i

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 implemnted 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 fodine sampler
with attached single channel analyzer (SCA). The SCA window should be calibrated to

I the 365 kev of 131 A representative air : sple shall be taken and then counted for i
1

j 131 1 using the SCA. This will give an initial conservative estimate of presence of I

j iodine and can be used to 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.

I. b. For Section 22.5. Dated Requirements, we require that by January 1, 1981, the licensee ;

shall have the capability to remove the 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 Conclusior.s

! The applicant has a portable monitoring system which uses an iodine silver zeolite sampler

: and single channal analyzer. Procedures for the use of this equipment are in effect. The
I necessary training has been provided. Thus the capability exists for accurately monitoring

iodine in the presence of noble gases. The applicant can also purge these samples of
| entrapped noble gases by the use of nitrogen gas. ,

i !

IThe applicant has stated that the samples will be counted in a low bickground counting
,

facility. By letter dated July 24. 1980, the applicant stated that they will have two

] . counting rooms (one per unit). In the event of an accident, the applicant estimates that
the background radioactivity level in the non-affected unit's counting room will be low 1

4
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cnough to perform the abova measurements. However, if tha background level is too hirt in
the non-affected unit, the necessary measuring equipment will be relocated within one tour
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 reqairement
for accurately measuring radiofodine concentration (Section 22.5 of this supplement) as well
as the requirement for determining its presence and are therefore acceptable,

i

r

e

i

t

)

|
|
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,

22.3 Full-Power Rtquirements* |

.
I! ! . E. 3.1 Emeraency Power For Pressurizer Heaters

' Requirement

Install the, capability to supply from emergency power buses a sufficient numtser of pr9ssur-
izer heaters and associated controls to establish and maintain natural circulation in hot

,

! standby conditions,
l,

| This requirement shall be met before issuance of a full power license. (See NUREG-0578,

| Section 2.1.1, and letters of September 27 and November 9, 1979.)

1 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
I capacity would be required to be placed in service within one hour.

J 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 energl2ed from separate diesel generators

1

; upon loss of offsite power. The pressurizer heater groups are load-shed from the normal bus ,

on loss of of fsite power and are not loaded on emergency buses automatically. The continuous4

i 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,

I of the pressurizer heaters. However, this total load does not exceed the 2-nour D-G rating.
1

j 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. ,

i
'

j We conclude that the licensee has satisfied the requirements for pressurizer heaters.
I

! II.E.4.2 Containment Isolation Dependability
]

Requirement
,

;

i 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

j the isolation signal is reset. '

These requirements shall be met before issuance of a full power license. See NUREG-0578,
Section 2.1.4, and letters of September 27 and November 9,1979.

,

"Part 2 of NUREG-0694 lists 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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1

t

!

! Discussion and Cenclusion

|

; 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. Pnase 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
j' 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 high containment pressure, high differential pressure between

f main steam lines, pressurizer 1 e pressure coincident with low water level and low main
steam line pressure. 14 high raoiation signal is also used for purge system isolation.

,Furthermore, resetting of isolation signals will not automatically reopen isolation valves;
j manual action is needed to open each valve.

[ Since the Farley 2 plant meets all the requirements of II.E.4.2, we conclude the isolation
dependability of containment is acceptable,

l

1

t

t

!

|
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|

|

|

|
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j 22.4 NRC' Actions-

1.B.2.2 Reactor Inspector At Operating Reactors
i.

Requirement

| An NRC resident inspection will be assigned to each site.
!

t

; This action shall be completed before fuel loading.
,

i
i

Positionr

!

1. The Office of Inspection and Enforcement (IE) will implement the approved resident

j inspector program by recruiting, training, and assigning the resident inspectors to

j. provide a minimum of two resident inspectors at each site where there are one or two
reactors.

,

2. IE will place a senior resident insepctor at near-term operating plants by June 1980.

Discussion and Conclusion
|
|

l At NRC inspector with teveral years of nuclear plant operation and inspection experie ice was
transferred to the Farley Nuclear Station as a reside:.t 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,

i the previously assigned inspector assumed the duties of senior resident inspector.

!
Placement of NRC resident inspectors at this facility has been accomplished.*

I.D.1 Control Room Design Review

!

j Requirement

NRC review of applicant's preliminary assessment of the control roor design to determine

) whether the assessment is adequate and identify any necessary corrections and approve the

schedule for correction of the deficiencies.

i
' 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 I.D.1, Section 22.2 of this supplement.i

I
i

4
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| II.B.7 Analysis of Hydregen Control

Requirement

Reach a decision on the immediate requirements, if any, for hydrogen control in small con-
tainmeats and apply, as appropriate, to new operating licenses pending completion of the
degraded core rulezaking in II.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 II.B.7 was completed with issuance of the. Commission papers
(SECY-80-107, -80-107A and -80-1078) 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 staf f position is that no
additional hydrogen mitigation measures beyond the current design basis is needed pending
the rulemaking proceeding.

II.B.8 Degraded Core - Rulemaking

Requi rerpent

Issue an advance notice of rulemaking on requirements for design and other features for

,

accidents involving severely damaged cores.
I

This action.shall be completed before issuance of a full power license.

l 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 11.8.8, calls for a

I rulemaking proceeding on consideration of degraded or melted cores in safety reviews to
solicit comments. *

The first steps in the resolution of item II.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:

1. Requires intrting of all BWR Mark I and Mark 11 containments;

|
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!

2. Requires ownsrs of all othtr plants to evaluate the effects of large amounts of hydrogIn
generation and to propose and assess mitigation techniques for control of hydrogen. i

i

3. Codifles 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 accidents 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 III co..tainments as a priority item. Additionally,

|
the staff will seek assistance to evaluate the effectiveness of distributed ignition sources

i 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 %niques to control hydrogen and reduce the impact of severely
degraded core accidents as part of the safety research program discussed above.

|

|
III.A.3.1 Role of NRC in Emeraency 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,

1980.

III.A.3.3 Communicatioas

Requirement

Install direct dedicated telephone lines between each plant and the NRC Operations Center, j

This action shall be completed prior to fuel loading.

Position
.

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 installed by February 1980.

Discussion and Conclusions

Direct dedicated telephones have been installed at the Farley Nuclear Station Units 1 and 2

i control rooms, the NRC resident inspector's of fice, hot shutdown panel, and the site technical ;

| '

!
,
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supp:rt cintsr. A sIcond network for health physics and environmental information
has been installed with extensions in the control room, health physics supervisor's office,,

i technical support center, and the conference room. A functional check of these phones was
performed af ter installation. This task is completed.

III.B.2 Implementation of NRC and FEMA Responsibilities

Requirement

The applicant 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 I thereto or receive a favorable
finding by FEMA.

This requirement shall be met prior to fuel loading.

Discussion and Conclusion

The discussion of this item is included in III.A.I.1 of Section 22.2 of this supplement. We
conclude that the requirement of this *.em is met.

III.D.2.4 Offsite Dose Measurements
,

!
'

Requirement
e

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
I

i

The Office of 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 Federal organizations. In the event of an
accident, the dosimeters can be read at a frequency appropriate to the needs of the
situation.

4

i Discussion and Conclusions

i

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-Asc5nsion ' Tzst

Requirement

)
IE will monitor the 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.
,

l Position

i

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.4

i

Olscussion 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.

1

i
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22.5 D-t-d R*quirements

I.A.I.1 Shift Technical Advisori

1 Requirement

i ~

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 t' raining 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 multiple failures of equipment and operator errors.

T!.is requirement shall be met by January 1,1981. (See NUREG-0578, Section 2.2.lb, and
letters of September 27 and November 9, 1979.)

Discussion and Conclusions

| By letters dated June 20 and August 1,1980, the applicant has stated that shift technical
j 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. Training4

will be provided in the response and analysis of the plant for various transients and
accidents, including accidents in which the core may be severely damaged (Requirement II.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 taken adequate measures to date toward meeting this
; requirement.

r

I.A.2.1 Immediate Uparacina of Operator and Senior Operator Trainina 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 thes

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 level of corporate management for plant operation.

J

| These requirements shall be met on or af ter 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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.l

|

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. All SRO applicants meet the above experlence requirements. Applications
which have been recently submitted are s'gned by the Plant Manager, General 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.

j 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,
i
i

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-licensed 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

l 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 SR0s on the Farley Training Staff. All instructors and licensed SR0 instructors
will attend the requalification program. Based on the foregoing, we have concluded th t the
applicant has complied with our requirement in this item.

|
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I.A.3.1 R:viss Scopi rnd Critirle for Lictnsina 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
instcuction 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

| performed. 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 Au' gust 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

l application, granting permission for the NRC to inform the Farley management regarding the

j results of examinations. In the letter of August 7,1980,. the applicant submitted its

j outline of the training in heat transfer, fluid flow, thermodynamics and mitigation of
i accidents for their requalificathn program. Also included was the revised examination
l

| criteria for accelerated training consistent with new passing grades for issuance of
.

Itcenses. -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.

I

!
(
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I.C.1 Short-Tsrm Accident Antlysis and Procedurs Rrvision

Requirement
,

i

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

I procedures and training.

This requirment was intended to be completed in ea ly 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 I.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 I.C.1 Section 22.2 of this Supplement.

I I . B.1 Reactor Coolant System Vents

Requirement

I Install 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 1,1981, or prior to full power operation,
whb , eer 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 wlD p.sr>Je an acceptable
schedule for installation after January 1,1981, on a basis similar to that taken for the
North Anna 2 and Sequoyah facili+ies.'

.
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II.B.2 Plant Shielding

Requirement
'

,

! 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 21, 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.

t

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.

II.B.3 Post-Accident Samplina

Requirement

| Complete corrective actions needed to provide the capability to promptly obtain and perform
radioisotop.ic and chemical analysis of reactor coolant and containment atmosphere samplesi

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.),

|
I

Discussion 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

i 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 appilcant, we conclude that the applicant has taken adequate steps
to date towards meeting this requirement.

1

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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11.0.1 Relief and Safaty Valvt Trst RYquirements

Requirement

i

Complete tests to qualify the reactor coolant system relief and safety valves under expected
oparating 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. )

i

Discussion and Conclusions

!

! Our discussion of applicant's response to this requirement is provided in Section 22.2 of
this supplement.

i

s

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 will report on applicant's response to our new requirements in a future supplement to

i this SER.

II.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 each 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 Noveinber 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, excep+. 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.

II.E.4.1 Containment Dedicated Penetration
4

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 r4quirement shall be met bifore Jtnurry 1,1981. Ste NUREG-0578, Sd tion 2.1.5a and c
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.

II.F.1 Additional Accident Monitorina Instrumentatfor.

!

Requirement

| i

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,
I and (2) the bottom of the containment to a level equivalent to 600,000 gallons of

water;

Containmeist ater level in BWRs from the bottom to 5 feet above the normal water level
of the suppression pool;

c. Containment atmosphere hydrogen concentration from 0 to 10 volume percent;

8d. Containment radiation up to 10 Rad /hr;

5e. Noble gas effluent from each potential release point from normal concentrations to 10
pCl/cc (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
requirements 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

I.
,

By lotter dated August 1, 1980, the applicant provided the status of design and schedule for
procurement and installation of instruments identified in this requirement. Containment- ,

pressure measurement design is conspleted and installation is scheduled for January 1,1981.
Containment water level wide range instrument is installed; the narrow range instrument !;

I

t.
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materials.are schtduled to ba shipptd Novembsr 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 10 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 instruments, staff requires high range noble gas monitors be
5provided for the main condenser air ejectors (up to 10 pC1/cc) and for atmospheric releases

3from the steam relief and safety valves (up to 10 pCi/cc). By letter dated August 19,
1980, appilcant has committed to install these monitors by January 1, 1981, if possible. A

{ firm scheoule for installation will be provided when available,
i

|
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.

II.F.2 Inadequate Core Cooling Instruments4

!

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.)

1

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

10schedule for installing a level measurement system using BF neutron detectors mounted
3

externally to the reactor. These are being developed and tested by National Nuclear
torporation 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, ouring 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.

1

Water level measurement tests will be made on Unit I during forced outages, if any, and
during the next refueling outage of Unit 1, planned for late 1981. Design and analysis of
the system will be made concurrently with Unit I tests. The final system, modified by test

4
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cxperi:nca,t:ill be insts11td in Fcrisy Unit 2 during the first esfueling 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 meeting
schedule requirements of II.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 implemented well in advance
of the mid-1982 installation proposed for Farley Unit 2. However, the staff agrees that all
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 st'aff 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 II.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 evaluation 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

(1) a design description of additional instrumentation (e.g. , reactor vessel
water level instruments) and displays;
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i

!
,

(2) a 'dztailsd discription of existing instrumentation systess (e.g. , subcooling
meters and in-core thermocouples), including parameter ranges and displays,

Iwhich provide operating information pertinent to inadequate core cooling
! considerations; and

(3) a description of any planned modifications to the instrumentation systems
described above.

l.
'

b. 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.

!
.,

| c. A description of additional test programs to be conducted for evaluation,

( qualification, and calibration of additional instrumentation.

d. An evaluation, including proposed actions, on the conformance of tha inadequate
core cooling instrumentation system to Regulatory Guide 1.97, Rev. 2. Any

| deviations stould be justified.
'

|

i

| e. A description of the computer functions associated with ICC monitoring and
I

(- functional specifications for relevant software in the process computer and other
,

pertinent calculators. The reliability of nonredundant computers used in the;

j system should be addressed.
|

.

f. An upd41sd schedule, including contingencies, for installation, testing and - I

calibration, and implementation of any proposed new instrumentation or information I

displays. -

g. Procedure guidelines for use of proposed additional instrumentation, and analyses
used to develop these procedures.

h. 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.

i. 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.

III.A.1.2 Uparade 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 support
center to assure that personnel in the center will not receive doses in excess of 5 rem to

!

I

130

_

. . .



- _ _ _ _ _ _ _ _ _ _

4

the whole body or 30 rem to the thyroid for the duration of the accident. Previde dirset

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 comunications 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
req 11rements will be staged over a longer period of time. (See NUREG-0578, Section 2.2.2b
and 2.2.2c, 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 in 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.
4

III.D.3.3 In-Plant Radiation Monitoring

Requirement

I
L

Provide the equipment, training, and procedures to accurately measure the radioiodine 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.

!
i

1

|
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23.0 CONCLUSIONS i,

f I

|
.

. I

Based on ou.' evaluation of the application as set forth in our Safety Evaluation Report
dated May 2, 1975 and Supplement Nos. I through 3 and our evaluation as set forth in this
supplement, we conclude that the operating ifcense can be issued to allow fuel loading, zero

| power physics testing. and low power testing up to 5 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.
,

!

nhe conclude that the construction of the facility has been completed in accordance with the

j requirements of Section 50.57(a)(1) of 10 LFR Part 50, and that construction of the facility

i 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.

1

{ We conclude that the activities authorized by the license can be conducted without

i endangering the health and safety of the public, and we reaffirm our conclusions as stated

|
in our Safety Evaluation Report.

,

1
1

1 .

J

i

|
I

i

e

i

a
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APPENDIX A

SUPPLEMENT TO THE CHRONOLOGY OF THE
.

RADIOLOGICAL SAFETY REVIEW

March 11, 1977 Letter to applicant requesting reanalysis of the fuel handling
accident.

June 3, 1977 Letter from applicant providing informatian on environmental
qualification of pressure transmitters.

August 5, 1977 Letter to applicant transmitting Unit 1 License Amendment No. 2.

September 9,1977 Letter from applicant transmitting Amendment No. 67 to the FSAT..

September 30, 1977 Letter to applicant requesting information concerning fracture
toughness and the potential for lamellar Tearing of steam generator

'

and reactor coolent pump support material.

November 7, 1977 Letter from applicant providing proposed design to account for
degraded electrical grid conditions.

s

|

November 7,1977 Letter from applicant transmitting Amendment No. 68 to the FSAR.

December 19, 1977 Letter from applicant providing information regarding the diesel
generator operating status indication.4

i

Janaary 27, 1978 letter from applicant providing information on reactor vessel
fracture toughness prope-ties.

March 10,1978 Letter to applicant requesting information regarding the reactor
vessel seal ring.

March 23, 1978 Letter from applicant responding to our March 1978 request for
information on the diese' generators.

March 30, 1978 Letter from applicanc providing information regarding the reactor
vessel seal ring.

April 28, 1978 Letter from applicant transmitting Amendment No. 69 to the FSAR.

May 19, 1978 Letter from applicant providing information on environmental
qualification of pressure transmitters.
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| May 30, 1978 Lett:r from tpplictnt transaltting report entitlad "Frtcture

toughness 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
I containment sump areas and discuss sump tests.
.

1

June 8, 1978 Letter to applicant requesting additional information for fuel
handling accident.

June 20, 1978 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 indicatici..

July 8, 1978 Letter to applicant requesting information regarding a postulated
fuel handling accident inside containment.

J

August 15, 1978 Letter from applicant providing information regarding a fuel
handling accident inside containment.

i

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.
I

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 radioactive waste
drumming station.

i

October 16, 1978 Letter from applicant providing additional proposed corrective
i 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.i

!
,

November 17, 1978 Letter from applicant summarizing problem and corrective actions
for the swing diesel generators.<

I JNovember 27, 1978 Letter to applicant requesting information regarding power grid

,

voltaga degradation.

!
i
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December 18, 1978 Lett:r from st:ff c:nsultants (U of Iowa) rag:rding rssults cf
review cf model tists of Farlsy crntainment sump inttkss.

4

^

December 20, 1978 Letter from applicant providing modified design of DC power
supplies for the auxiliary feedwater system.

December 29, 1978 Letter from applicant transmitting Amendment No. 71 to the FSAR.

January 4, 1979 Letter from applicant providing proposed changes to Unit 1 Technica
,

Specifications to implement overpressurization mitigation system.'

January 15, 1979' Letter from applicant providing information regarding power grid
voltage degradation.

February 13, 1979 Letter to applicant transmitting Amendment No. 8 to NPF-2
(Farley 1) and safety evaluation of design changes to spent fuel
pool.

Februtry 21, 1979 Letter to applicant advising that FSAR analysis of boron dilution
bounds the recent boron dilution incident.

February 26, 1979 Letter to applicant transmitting Amendment No. 9 to NPF-2
(Farley 1) and Security Plan Evaluation Report.

April 13, 1979 Letter to applicant transmitting Amendment No. 11 to NPF-2
(Farley-1) and Fire Protection Safety Evaluation Report.

May 9, 1979 Letter to applicant transmitting our Safety Evaluation of the
Zirconium - Water correction to the ECCS Analysis for Unit 1.

June 15, 1979 letter from applicant providing informaton on feedwater lines.

July 24, 1979 letter from applicant providing information on feedwater lines.

July 31, 1979 Letter to applicant providing Amendment No.13 to Unit 1 License
(NPF-2) regarding overpressurization protection.

September 17, 1979 Letter from applicant providing secondary water chemistry
monitoring program.

|*

November 1, 1979 Letter from applicant providing response to IE Bulletin 79-21 '

" Effects of Reference Leg Heatup."
!

December 17, 1979 Letter from applicant providing schedule for completion of fire
protection modifications, i

1
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J:nu:ry 7, 1980 Lsttsr from tpplicant prcviding resp:nsa to IE Bu11stin 79-02,
Revision 2, " Pipe Support Basa Plant DIsigns Using Concrata
Expansion Anchor Bolts."

January 25, 1980 Letter to applicant requesting information regarding preservice
testing of safety-related pumps and valves.

February 4, 1980 Letter to applicant requesting information needed to perform a
review of seismic qualification of safety-related electrical and
mechanical equipment.

<

February 20, 1980 Letter to applicant requesting information needed for confirmatory
piping analysis and radiation protection evaluation.

February 21, 1980 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."

March 7, 1980 Letter from applicant transmitting Amendment No. 72 to the FSAR.

March 12, 1980 Letter from applicant providing inservice testing program for ASME
Code Class 1, 2 and 3 pumps and valves.

March 14, 1980 Letter from applicant providing preservice inspection program for
ASME Code Class 1, 2 and 3 Components.

March 17, 1980 Letter from applicant providing infcrmation for confirmatory piping
analysis.

March 17, 1980 Letter from applicant providing information regarding the spent
fuel transfer tube operation.

,

March 17, 1980 Letter from applicant providing information on structural barriers
and shielding near the spent fuel transfer tube.

,

i March 20, 1980 Letter to applicant requesting response to IE Bulletin 79-13,
" Cracking in Feedwater System Piping."

April 1, 1980 ' Letter to applicant requesting information regarding fuel and
control rod performance.

April 4. 1980 Letter from applicant providing information concerning seismic
qualification of safety-related equipment.

April 7, 1980 Letter from applicant transmitting Draft Farley Plant Radiological
Technical Specifications.
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April 14, 1980 Letter from applicant committing to perform inspections requirsd by
IE Bulletin 79-13. " Cracking in Feedwater System Piping."

April 14, 1980 Letter from applicant providing information on spent fuel transfer
tube radiation.

April 21, 1980 Letter to all power .eactor applicants and licensees requesting
information on Seismic Category I masonry wall.

1

May 1, 1980 Letter from applicant providing information on the adequacy of-
station electrical distribution system voltages.

May 5, 1980 Letter to applicant requesting an audit of conformance to
separation criteria of electrical equipment.

May 8, 1980 Letter to applicant requesting information regarding floodplain
near the Farley plant pursuant to Executive Order 11988.

; May 12, 1980 Letter from applicant providing information regarding fuel and
control rod performance.

' May 19, 1980 Letter to applicant requesting information regarding radiation
protection program.

May 27, 1980 Letter from applicant advising of separation of electrical
equipment and systems at Farley plant.

May 28, 1980 Letter from applicant providing information regarding floodplain
near Farley site.

May 28, 1980 Letter from applicant describing its proposed modified startup
physics test program.

June 3, 1980 Letter from applicant providing information on spent fuc1 transfer
tube shielding.

June 3, 1980 Letter from applicant providing information regarding radiation
protection.

"

June 10, 1980 Letter from applicant providing results of its control room human
factors and operations review.

June 11, 1980 Letter from applicant responding to staff position on material for
support pins for control rod guide tubes.

June 13, 1980 Letter from applicant providing its response to IE Bulletin 80-05.

137

- . _ . --



- _ - _ _ -

June 13, 1980 Lcttcr to applicant rIquesting emergency opirating procsdurcs for
anticipated transients without scram.

June 13, 1980 Letter to applicant requesting informaton regarding vessel nozzle
underclad cracking potential.

June 17, 1960 Letter to applicant requesting information regarding inservice
inspection.

June 19, 1980 Letter to applicant requesting information regarding fracture
toughness of reactor coolant system materials and preservice
inspection program.

,

June 20, 1980 Letter from applicant providing its " Response to THI-2 Action
Plan."

June 23, 1980 Letter from applicant providing information regarding radioactive
waste drumming station.

June 25, 1980 Letter to all power reactor applicants and ifcensees ,ommissionr

Memorandum and Order dated May 27, 1980 regarding fire protection
for electrical cables and environmental qualification of electrical
components

June 27, 1980 Letter from applicant responding to staff positions on steam
generator tube integrity. I

June 30, 1980 Letter from applicant providing detailed seismic qualification
summary information for equipment selected for audit by the Seismic

Qualification Review Team.

June 30, 1980 Letter from applicant providing additional information regarding
the containment purge system.

June 20, 1980 Letter from appilcant providing emergency operating procedure fer
;

anticipated transients without scram.

June 30, 1980 Letter from applicant providing selected emergency operating
procedures.

July 3, 1980 Letter from applicant providing information regarding the
preservice inspection program.

July 7, 1980 Letter from applicant describing revisions to its modified startup
physics test program.

!
|
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July 3, 1980 Lsttsr from applicant responding to our Juns 17, 1980 rsquist for
information regarding preservice inspection.

Jely 14, 1980 Letter from applicant providing radwaste solidification process
control program.

July 8, 1980 Letter from applicant transmitting Amendment No. 73 to the FSAR.

July 14, 1980 Letter to applicant requesting information regarding augmented low
power test program.

July 14, 1980 Letter from applicant providing information regarding offsite dose
calculational model.

July 15, 1980 Letter from applicant providing a response to TMI Requirements
I.A.2.1, I.A.2.3, and I.A.3.1.

July 16, 1980 Letter to appilcant requesting information regarding containment
emergency sump performance.

July 16, 1980 Letter to applicant requesting information regarding its June 20,
1980 " Response to the THI-2 Action Plan."

July 17, 1980 Letter from applicant providing information for radiological
technical specifications.

July 17, 1980 Letter from applicant providing information regarding degraded
power grid voltage.

July 17, 1980 Letter from applicant providing information regarding reactor
vessel water level measurement.

July 17, 1980 Letter from applicant providing information regarding control room
design review.

July 17, 1980 Letter from applicant providing information regarding control room
habitability.

July 17, 1980 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.

July 17, 1980 Letter from applicant providing information on-in core
thermocouples.

July 17, 1980 Letter from applicant requesting low power operating license.
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July 17, 1980 Lattsr from applicant providing information rsg:rding augmenttd low
power test program.

July 17, 1980 Letter from applicant responding to IE Bulletin 79-27. " Loss of
Non-Class IE Instrumentation and Control Power System Bus During

Operation."

'

July 18, 1980 Letter from applicant providing information regarding the bioassay
program.

July 23, 1980 Letter from applicant responding to our requirement for relief and
safety valve tests.

July 24, 1980 Letter from applicant providing information regarding interim
procedures for calculating accidental releases.

July 24, 1980 Letter from applicant providing information regarding incore
thermocouples and core subcooling monitor.'

|

| July 25, 1980 Letter from applicant providing information regarding containment
purge system.

|
|

| July 29, 1980 Letter from applicant providing information regarding secondary
' coolant chemistry control program.

July 29, 1980 Letter from applicant providing information regarding training for
mitigating core damage.

July 30, 1980 Letter from applicant providing information regarding degraded
electrical power grid conditions.

July 30, 1980 Letter from applicant providing response to staff questions on
fracture toughness.

August 1, 1980 . Letter from applicant providing information regarding its response
to the TMI-2 Action Plan Requirements (NUREG-0694).

August 5, 1980 Letter from applicant providing information regarding the secondary
coolant chemistry program.

August 6, 1980 Letter from applicant providing additional information regarding
its response to NUREG-0694 requirements.

August 6, 1980 Letter from applicant providing information regarding appilcation
of new fuel rod burst model to ECCS analyses.

August 6, 1980 Letter from applicant providing information on the Farley-2 low
pressure turbine disc properties.
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August 7,1980 Letter from appilcent providing schedule for Westinghous2 r$ view of
startup test procedures.

August 7, 1980 Letter from applicant providing information regarding degraded
electrical power grid conditions.

,

' August 7, 1980 Letter from appilcant providing information regarding shift manning.

August 7, 1980 Letter from applicant providing information regarding containment
sump performance.

August 8, 1980 Letter from appifcant providing information regarding independent
safety engineering group.

.

August 13, 1980 Letter from applicant providing draft emergency plan in accordance
with NUREG-0694 full power requirements.

August 14, 1980 Letter from applicant providing information regarding Farley 2
shift staffing.

August 14, 1980 Letter from applicant providing additional information regarding
purge valve operability.

August 15, 1980 Letter from applicant providing policy statement on safety.

August 18, 1980 Letter from applicant providing additional information regarding
schedule for completing installation of fire protection systems.

August 18, 1980 Letter from applicant providing information regarding completion
of fire protection equipment.

August 18, 1980 Letter from applicant providing commitments te imolemeri certain
parts of the security plan.

August 19, 1980 Letter from applicant providing information regarding shift manning,
low power test procedures, high range radiation monitors, fire pro-
tection, and security.

August 19, 1980 Letter from applicant providing information regarding development
of a level system.

August 22, 1980 Letter from applicant providing information regarding duties of.

Shift Supervisors.

August 28, 1980. Letter from applicant providing results of Westinghouse review of
pressure transmitters.

*
-
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SIptem.hsr 8, 1980 Lcttsr from applictnt providing cdditional infor : tion on shift
manning.

1

September 12, 1980 Letter from applicant transmitting Amendment 74 to the FSAR.

i

142



_ , _ _ _ _ _ . - - _

APPENDIX B

SAFETY EVALUATION REPORT

JOSEPH M. FARLIY 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 50.5 L(g)(2) specifies that components shall meet

; the preservice examination requirements set forth in editions of Section XI 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
I 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 Joreph 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,
ddditional informatIon was provided for their preservice inspection program which requested
reifer from certain requirerents that the applicant determined were impractical. This
edditional 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 XI. As a result of our review of this information, we have
determined that certain preservit.e examinations are impractical and that performing these
required examinations 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. t

II. 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 preservice examination program
for Class 1 components was originally based on this Code Addenda. The ASME first
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published ruiss for inszrvice inspzetien in the 1970 Edition of Ssction XI. No pre-
service or 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 ofi

the updating requirements of 10 CFR 50.55a(g).

B. Verification of the as-built structural integrity of the primary pressure boundary is
not dependent on the Section XI 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 examir.ations the primary pressure boundary full
penetration welds were volumetrically inspected (radiographed) and the system was
subjected to hydrostatic pressure tests.

C. The intent of a preservice examination is to establish a reference or baseline prior to
the initial 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, I
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 i

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.

D. 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 capable 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%
pre;,ervice examination of the welds identified below will not significantly affect the
assurance of the initial structural integrity.

E. 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 suppi
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 cxaminations, such es surface sxminatices, in arsas whers volumetric inspection
is difficult will be more meaningful after a period of operation. Acceptable pre-,

'

operational integrity has already been established by similar Section III 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 welds which received a limited preservice examination.

I

u

III. EVALUATION OF RELIEF REQUESTS

,

i We have reviewed the information sutaitted by the appilcant in Amendment 73 and the

j additional information submitted on April 21, 1980 and July 3, 1980, in which relief was
j requested from certain preservice examination requirements. Bas 2d on this information and '

cur review the design, geometry, and materials of construction of components, certain
preservice ir. uction requirements identified below have been determined to be iapractical,
and imposing tiese requirements would 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 Material Selection for Pressurizer and Steam
'

Generator. Primary Portions (Relief Requests A and G) and Secondsry

! P_ortions (Relief Request 0):
t

f

Code Requirement:

Relief Request A: Material from which the block is fabricated shall be from one of the
following: 11 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 velncity and attenuation found
in the unclad component.

Reference Section XI, Appendix I, Article I-3121.
J

Relief Request G: Appendix I, Article I-3122 requires "where the component material is
clad, the calibration block 55all be clad to nominal thickness i 1/8 inch.",

Relief Request 0: Same as Relief Request A.

Code Deviation Request:
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R111sf R;quist A: A deviation wzs raqusstad to substitute Article T-434.1.1 of Szction 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.

Reason For Request:
,

; Relief Requests A and 0: Requirements #1 and #2, Article I-3121, cannot be met. At ,

I 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" wLen in

f act all the components are clad on the inner surf aces.

Relief Request G: The calibration blocks for the ultrasonic examinations of the
referenced components are not clad. However, the lack of cladding does not affect the

I calibration of the ultrasonic equipment. Only the top (0.D.) portions of the blocks are
actually used in the calibrations. Specifically, three side-drilled holes, at depths of 1/4
T, 1/2 T and 3/4 T, are utilized, i

I

The I.D. 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: This applicant has requested relief from specific provisions of
Appendix I " Ultrasonic Examination" concerning the material selection and cladding of the
calibration blocks used for the pressurizer and steam generator. Appendix I was first f

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 I 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 Article T-434.1.1 of Section V is an acceptable alternative provision
that may be substituted in lieu of Article 1-3121 of Section XI.

Relief Request G states that the preservice examination of these components was
performed with a calibration block that was not clad. No recordable flaw indications were
identifed. Conformance with the specific Code provision would require repeating the pre-

' service examination with a Code-acceptable reference standard. 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 hsve svalutt:d the method ustd by the applicant to establish thi ultrasonic
" sensitivity" and the influence of cladding of the calibration b10ck on the preservice I

examination results, i.e., detection of a.tual flaws that would be significant to the
j structt.ral integrity of the component. We do not agree with the applicant's analysis that

only the 0.D. portion (unciad) of the block is actually used in the calibrations from our
evaluation of Articles I-4a21 and I-4422 of the Summer 1975 Addenda. The intent of Section

i XI is clearly to fabricate a casic 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,
i

we will evaluate the subject of calibration blocks. We will require 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 appilcant 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-0. 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 IWB-25000.

Reference Section XI Table IWB-2600.

Code Deviation Requsst: 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 performed from the nozzle side of the weld to the extent required by
IWD-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.

t

Staff Evaluation: We have determined that part of the required Section XI 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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C. Stian Genieretor Nozzin-to-Safe-End Weld Examination (Ralief Rrquist C),

Examir ation C_ategory B-F, Item B3.3

Code Requirement: The examination areas shall include essentially 100% of the dissimilar
metal welds (e.g., safe-end welds) between combinations of carbon, low alloy, or high tensile
steels and stainless steels, nickel-chromium-fron alloys, nickel-copper alloys. This shall
include the base material f or, 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.

i
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

j 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

I 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 T-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 10 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

i

j 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
I 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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!

I

( Crde Devistien R* quest: A deviatien w:s rcquested from ps-forming 100% of tha rsquirsd
| 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 cann0t be performed on 100% of the volume of 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 appilcant as follows:

Loop 1 RID return, weld #15 - 40%

f Loop 1 Cold Leg SIS, weld #8 - 60%
Pressurizer Spray, welds #42 - 70%

#43 - 70%
Loop 3 RfD Return, weld #3 - 60%

Pressurizer Relief, weld #14 - 50%
| Pressurizer Safety, welds #2 - 70%

#5 - 80%

#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 these welds to the extent required by the Code

| 15 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 XI
examinations, the volumetric examinations performed during fabrication, and the hydrostatic
test demonstrate an acceptable level of preservice structural integrity.

i

E. Integrally Welded Supports (Relief Request E), Examination
Category B-K-1 Item B 4.9

Code Requirement: The examination areas shall include essentially 100% of the

.
integrally welded 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 performing the entire Code-
required volumetric examination. The applicant proposes to supplement the examination with
a surface examination.
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f
- Reason for Rrqutst: The piping systems' integrally weldtd supports are attachtd to the
i pipes by fillet welds. The configurations of these welds are such that examinations cannot
1

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
XI 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.

i 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
j 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 o'f the weld on the main pipe run, and at least two
inches of the base metal along the branch run.

,

1

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 Evaluation: We have evaluated the degree of eccessibility and inspectability of
the welds and the extent of examination estimated by the applicant as follows:

i

Reactor Coolant Loop #1, weld #16BC - 80%

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%

i Reactor Coolant Loop #3, weld #21BC - 80%
i

i- 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 examinations 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 examinitirns perfsroed during fchrication, and tha hydrostatic tsst demonstrats
an acceptable level of preservice structural integrity.

G. Nozzle-to-Vessel Welds on Residual Heat Removal Heat Exchangers
(Relief Request H), Examination Category C-8, Item C1.2

Code Requirement: The volumetric examination 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 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 precluding 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 Exchanger; Reactor Coolant Filter; and

Seal Water Return Filter (Relief Request I), Examination Category C-A,
Item C 1.1

Code Requirement: The volumetric examination 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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Stsf f 0 31uatien: We hevs det2rmined thit th? Code-rsquirsd exanination 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.

1. 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 fros performing 100% of the

4 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 formalizid, and some examinations as required by IWC-2600 are limited or not

practical due to geometric configuration or accessibility. Generally these limitations
exist at all 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 limitatims exist * 4 a lesser degree at pipe-to-
fitting welds, 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
performed 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.

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:

RHR, welds #31 - 50%

#32 - 50%
i

#14 - 90%

#11 - 30%

#20 - 30%

#18 - 50%

i
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Main Steam welds #4-14 - 80%

#4-15 - 80%

#1-5 - 80%
#1-11 - 80%

#1-12 - 80%

#1-13 - 80%
#1-14 - 80%

#1-15 - 80%

#1-16 - 80%

#1-17 - 80%

#2-5 - 80%'

#2-11 - 80%

#2-12 - 80%

#2-13 - 80%
;

#2-14 - 80%

i #2-15 - 80%
! #2-16 - 80%

] #2-17 - 80%

#3-5 - 80%
#3-11 - 80%

#3-12 - 80%
! #3-13 - 80%

#3-14 - 80%

#3-15 - 80%

#3-16 - 80%4

f #3-17 - 80%
I

We have determined tt.t examination of these 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 Ilmited Section XI examinations, the nondestructive examinations
; performed during fabrication, and the hydrostatic test demonstrate an acceptable level of

preservice structural integrity.

J. Regenerative Heat Exchanger (Relief Requests L and N) and Excess Letdown
4

Heat Exchanger and Letdown Heat Exchanger (Relief Request N), Examination
Category C-A, Item C1.1

i Code Requirement: The volumetric examination shall cover at least 20% of each
circumferential weld, uniformly distributed 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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R111sf Riquist N: A deviation wts requisted to change tha distribution of thz
examination sample. i

| 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 i

IslC-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.

j 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 l'e inspected, as accessibility permits, instead of the required
i three areas. The required 20% of each circumferentia! weld will be volumetrically examined

except where material thickness precludes ultrasonic testing as stated in Relief Request

(I).

Staff Evaluation:

Relief Request L: We have determined that the Code-required examination is impractical
^

because cf inherent limitations in the examination method for centrifugally cast stainless ,

steel and limitations to the extent of the examination ceverage as a result of the existing
6tsign. The appilcant conducted surface examinations on those areas which cannot be com-
pletely scanned by the ultrasonic inspcction. We conclude that the limited Section XI
examinations, the nondestructive examinatf oris performed during fabrication, and the
hydrostatic 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
examination that may be substituted in lieu of a uniform distribution because the extent of
examination is the same. The examination method shall oe as specified in the Code or Relief
Requests I and L as epplicable. I

i

i
!

! K. Charging Pumps Integrally Welded Supports (Relief Request M) Examination
!

| Category C-E-I, Item C3.3

!

|

| Code Requirement: Surface examination of 100% of the major load bearing element.

I
i

| Code Deviation Request: A deviation was requested to perform less than 100% of I

l examination area required by the Code.

Reason for Request: Due to component and support designs, approximately 20% of each 1
1

integrally welded support is inaccessible for examination.
'

Staff Evaluation: We have determined that the examination cf these integrally welded )
i

supports to the extent required by the Code is impractical because of the existing design, l
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1

and the initial prsservice structural intsgrity itts batn demonstrated by tha nordIstructies
. 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 compliance with all the exact Section XI 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,

j 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
i by imposing certain provisions of Section XI of the ASME Code that have been determined to

be impractical. Pursuant to 10 CFR 50.55a(a)(2), we have allowed deviations from these

{ requirements which are impractical to implement and would result in hardship or unusual
dif ficulties 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).

<

a
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APPENDIX C

NUCLEAR REGULATORY COMISSION

UNRESOLVED SAFETY ISSUES

| C.1 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 reactors, research results, NRC staff and Advisory Committee on Reactor
Safeguards safety reviews, and vendor, architect / engineer and utility design reviews.
Each time a new concern or safety issue is identified from one or more of these.

sources, the need for immediate action to assure safe operation is assessed. This
assessment includes consideration of the generic implications of the issue.

In some cases, immediate action is taken to assure safety, e.g., the derating of

; boiling water reactors as a result of the channel box wear problems in 1975. In
I other cases, interim measures, such as modifications to operating procedures, may be
I 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 j

study may be deemed appropriate to make judgments as to 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 safety 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, 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.

C.2 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 appilcation for the River Bend

IStation, Unit Nos. I and 2.
l
,

'
;
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In the view of the Appeal Board (pp. 25-29):

"The responsibjlfties of a licensing board in the radiological health and safety
sphere are not confined to the consideration and dispositl7n 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 matters
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 pubitc." 10 CFR 50.35(a).. 0f necessity, this
determination will entall 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
reflects the content and outcome of the staff's safety review. The board should
therefore be able to look to that document to ascertain the extent to which*

generic unresolved safety problems which have been previously identified in a
FSAR item, a Task Action Plan, an ACRS report or elsewhere have been factored
into the staf f'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

i 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."

i

1

} "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 eventu61
operation of the reactor under scrutiny. Once again, this assessment might well
have a direct bearing upon the abihty of th'e licensing board to make the safety
findings required of it on the construction permit level even though the generic

I 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 already been resolved for the reactor
under study; (2) there is a reasonable basis for concluding that a satisfactory

| solution will be obtained before the reactor is put in operation; or (3) the

problem wo,uld have no safety implications until af ter several years of reactor

,
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operction and, should it nst b2 resolvsd by than, alternative metns will be
available to insure that continued operation (if permitted at all) would not
pose an undue risk to the pubile."

This appendix is specifically included to respond to the decision of the Atomic
Safety and Licensing Appeal Board as enunciated in ALAB-444 and as applied to an
operating license proceeding Virginia Electric and Power Company (North Anna Nuclear
Power Sation, Units 1 and 2), ALAB-491, NRC 245 (1978). .

!

C.3 " Unresolved Safety issues"

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

Section 210 as follows:

'
" UNRESOLVED SAFETY ISSUES PLAN"

!
' "SEC. 210. The Commission shall develop a plan providing for specification and

analysis of unresolved safety issues relating to nuclear reactors and shall take
i such action 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"

i

j "The House amendment required development of a plan to resolve generic safety
issues. The conferees agreed to a requirement that the plan be 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 act'ons.j

I 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).E The NRC program was already in place when PL 95-209 was

ENUREG-0410. "NRC Program for the Resolution of Generic Issues Related to Nuclear
Power Plants," issued on January 1, 1978.
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cnictsd and is cf considerably brotd:r sc:pa thin thz "Unrssolvsd 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 NPC 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 af fecting 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 potentially significant from a
public safety standpoint and its resolution is likely to result in NRC action on the
affected plants.

All nf 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. Water Hammer - (A-1)
2. Asymmetric Blowdown Loads on the Reactor Coolant System - (A-2)
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3. Pressurizsd WItar Reactor Steam Gznarator Tube Integrity - (A-3, A-4, A-5)E#

4. BWR Mark I and Mark II 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 b:ation of Safety-Related Electrical Equipment - (A-24)
11. Reactor Vessel Pressure Transient Protection - (A-26)
12. Residual Heat Removal 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
". . 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-6E , 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 staf f 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
Supplements 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.

<

i Task 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 Gener2 tor and
Reactor Coolant Pump Supports"

A-24 NUREG-0588, " Interim Staff Position on 7.7.2 of this
Environmental Qualification of Safety- Suppler.ent
Related Electrical Equipment"*

A-26 NUREG-0224, " Reactor Vessel Pressure 5.4.2 of this
Transient Protection for Pressurized Supplement
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

$# ven though Tasks A-4 and A-5 address steam generator tube problems experienced in CE andE

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.

>

3,/ ask A-6 was completed in December 1977.T
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A-12 Fractura Tcughness of Steam Generater and R:ceter Ccolent Pump Supports

NUREG-0577, " Potential for low Fracture Toughness and Lamellar Tearing on PWR Steam

Generator and Reactor Coolant Pump Supports," was issued for comment in Novesiber 1979.
This report summarizes work performed by the Nuclear Regulatory Commission staff and
its contractor Sandia Laboratories in the resolution of the generic activity. The
report describes the technical 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 appifcants and
Ilcensees 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 lamellar 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 evaluation 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*Wa y llCLEAR PLANT, UNIT 2

1. A-1 Water Hammer

2. A-2 Asymmetric Blowdown Loads on PWR Primary Systems

3. A-1 Westinghouse Steam Generator Tube Integrity
4 A-9 ATWS

5. A-11 Reactor Vessel Materials Toughness
6. A-17 Systems Interactions in Nuclear Power Plants
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7. A-40 $31ssic 0 sign Critsria
8. A-43 Containment Emergency Sump Reliability

9. 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 in 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
.

j upon which continued plant licensing or operation can proceed pending completion of
I 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

I 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" listed 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 provided below in
Section C.S. 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, f;

j can be operated prior to the ultimate resolution of these generic issues without I

endangering the health and safety of the public.
a

C.4 New " Unresolved Safety Issues"

;

No new issues have been identified in 1979 for reporting as " Unresolved Safety
,

i Issues." The NRC staff has not performed an in-depth review to identify new issues I

'

howefer NRC efforts have been concentrated on implementing new 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 desig1ation of new " Unresolved Safety Issues."
.i These program areas include the following:

4

1. Man-machine interface and control-room design.

2. Qualification and training of operation, maintenance, and supervisory personnel.
1

!

i 3. Offsite emergency response, emergency planning, and action guidelines.

4. Siting policy, including compensatory design and operating provisions for plants
in areas where avacuation would be difficult. ,

i

|

i
!
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5. Systees reliability end interections.

' 6. Consideration in licensing requirements of accidents involving degraded or
melted fuel.

Noretheless, the specific TMI-related requirements for licensing Farley Unit 2 h6ve
7 bee- Identified and are discussed in this Supplement. Many af these are related to

the program areas listed above. Long-term " Unresolved Safety Issue" tasks that may
be undertaken in the same program areas could provide a basis for further improvements
that mey or may not be applicable to the Farley plant.

The NRC staf f also performed a cursory review of a number of candidate issues from

sources other than Three Mlle 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 arovided to the Congress af ter completion of this review,
describing the review and new issues designated as " Unresolved Safety Issues." Their
appilcability to all plants will be determined at that time.

C.5 Discussion of Tasks as they Relate to Farley Unit 2

4-1 Water Hammer

Water hammer events are intense pressure pulses in fluid systems caused by any one of
a numbe'r 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 af fected by water hammer ef fects are the feedwater systems. The most
serious water hammer events have occurred in the steam generator feedr:.1gs of pres-
surized water reactors. These types of water hammer events are addressed in

Supplement No. I to the SER for Farley Units 1 and 2 in Section 10.5 at page 19 and
in Supplemer.1 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 thS 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
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that the applicant conduct a preoperational vibrition dynamic ef fects test program in
accordance with Section III of the ASME Code for til 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 7 have been designed
to wittatand dynamic ef fects due to valve closures, pump trips and other operating
modes associated with the design ooerational 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. I through 4 and protection

against the dynamic ef fects of such pipe breaks inside and 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 i

of the pubitc.

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 coolant 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 potential for (1) damaging systems designed to cool the core
following the postulated piping break, (2) affecting the capability of the control
rods to function properly, (3) damaging other reactor coolant system components, and |

I

(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 f

This issue has been acceptably resolved for the Farley facility. Our evaluation and f

conclusions are provided in Section 3.9.1 at pages 3-1 and 3-2 of the Farley SER. I
1

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 Westinchous7 St am Generatzr Tube Int arity

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

I plate deformation.

Specific measures such as steam generator design features and a secondary water
chemistry control and monitoring program, that the appilcant 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 inspection 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 inspection

program, they can be implemented by the applicant at Farley Unit 2 af ter 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.

,
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A-9 Anticipettd Trrnsisnts Without Scram (ATWS)

i
Nuclear plants have safety and control systems to Ismit the consequences of temporary<

abnormal operating conditions or " anticipated transients." Some deviations from normal
| operating conditions may be minor; others, occurring less frequently, may impose

! significant demands on olant equipment. In 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
q
i have occorred.

The ATWS issue and the requirements that must be met by the applicant prior to opera-'

I tion of Farley Unit 2 are discussed in Section 5.4.1 of this supplement.
i

Based on our review, we have concluded that there is reasonable assurance that Farleyj

Unit 2 can be operated prior to ultimate resolution of this generic issue without
) endangering the health and safety of the public.

j 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

j generally denoted as " fracture toughness." Fracture toughness has different values
and characteristics depending upon the material being considered. For steels used in'

|
nuclear reector 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

I irradiation.
i

In recognition of these considerations, power reactors are operated within restric-
tions imposed by the Technical Specifications on the pressure during heatup and<

cooldown operations. These restrictions assure that the reactor vessel will not be j

subjected to that combination of pressure and temperature 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 af teri

i

a
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!

I

|
|

comparctiv31y short periods of operatien. In addition, results from analysts par-
formed by PWR reactcr 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-coolant accident occurs af ter 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 normal operatica 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, all vessels will be
reevaluated for acceptability over their design lives. Since Task A-11 is projected
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.

Therefore, 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 System Interactions in Nuclear Power Plants

The licensing requirements and procedures used in our safety review address many
different types of systems interactions. Current iicensing reouirements are founded
on the principle of defer.se-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 such as high energy line ruptures, missiles, high winds,
flooding, seismic events, fires, operator errcrs, and sabotage. These design provi-
sions supplemented by the current review 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 quality assurRnce program which is
followed during the design, construction, ard operational phases for each plant is
expected to provide added assurance against the potential for adverse systems
interactions.

In November 1974, the Advisory Committee c 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
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assigned to trams with functimal cngineiring specialtias--such as civil, 012ctrical,
mechinical, cr nuc12:r. The question 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 operation
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 staf f'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 siellar 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.

,

W

The contract effort, Phase I of the task, began in May 1978 and is nearing completion.
The Phase I investigation is structured to identify areas where interactions are pos-

I sible between and among 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 I 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 11 of the task will be
scoped based on the results of Phase I 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. Althougr. some changes to the review
procedures will Ilkely result, the preliminary results of the Phase I effort appear
to confirm this belief. Therefore, we conclude 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.

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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nucicer pitnts cra previded in the NRC rsguicticns and in R gulatcry 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 ef fect, a compendium of short-term ef forts 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 Ifne 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 Ilcense 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 coolant 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 recirculated through
the reactor system by the emergency core cooling pumps to maintain core cooling.
This water would also be circulated through the conta).~nent 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 s:ctnd postulated me:ns of Icsing the ability to draw w:t:r 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. Both4

in plant and scale model tests have been performed by applicants to demonstrate that
circulation through the sump can be reliably accomplished.

1

| As indicated in Section 6.3.3 of this supplement, the applicant has performed out-of-
plant scale model tests of the Farley Unit 2 containment sump design. The test

I identified the need for several design modifications that were subsequently incor-
1
' 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 precedural
in nature and assure adequate housekeeping and emergency procedures to supplement the
sump tests discussed above. 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.

4 A-44 Station Blackout
!

I
'

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

I diesel generator ac power supply, and direct current (dc) sources.

Task A-44 involves a study of whether or not nuclear power plants should be desired*

! to accommodate a complete loss of all ac power, i.e., a loss of both the offsite and
the emergerey diesel generator ac power supplies. A loss of all ac for an extended
period of time in pressurized water reactors accompanied by loss 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 consequ2nces. This

4

particular accident sequence was a significant contributor to the overall risk
associated with the PWR analyeed it. 1 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 less of all cc power ues n:t a design basis evsnt fcr Ftrlsy Unit 2. Nonethelsss,

the combination of design, 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 core will be cooled.' These are discussed below.

A loss of offsite ac power involsas a loss of both the preferred and backup sources
of offsite power. Our review and basis for acceptance of the design, inspection, and
testin3 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, survelliance, 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 I 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.

.

I
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AUG 2 81980

Mr. Harold Denton
Director, Office of Nuclear
Reactor Regulation

U.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
nuclear 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 previously received NRC ' concurrence under the previous policy.
i

FEMA recognizes that the Farley/ Alabama emergency planning and preparedness i

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 transition of the responsibilities
between NRC and FEMA.

Based upon our policy agreement of March 1980, concerning low power testing, ,

Iand 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,

''N.

ohn 1. McConnell
Assistant Associate Director
for Population Preparedness

:
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