JUN 121879

Docket No. 50-368

Mr. William Cavanaugh 111
Executive Director of Generation
- and Construction -

Arkansas Power & Light Company
P. 0. Box 551

Little Rock, Arkansas 72203

Lear Mr. Cavahaugh:

- SUBJECT: ISSUANCE OF AMENDMENT NO. 12 TO FACILITY OPERATING LICENSE
NO. MPF-6 FOR ARKANSAS NUCLEAR ONE, UNIT 2 )
The huclear Regulatory Commission has issued the enclosed Amendment
No. 12 to Facility Operating License No. NPF-6 for the Arkansas Power
and Light Company for the Arkansas Nuclear One, Unit 2 plant. The
amendment modifies license No. NPF-6 as noted below, and is effective as
of its date of issuance.

1. The Appendix A Technical Specifications are modified to include
a Nuclear Software Expert as a member of the Plant Safety Committee.

2. A license condition has been modified by deleting the restrictions
on making any changes to the core protection calculator system
software. ' :

3. One license condition has been deleted regarding implementation of
redundant valve position indication in the contrel room.

We have determined that Amendment No. 12 does not authorize a change

in effluent types or total amounts nor an increase in power level and
will not result in any significant environmental impact. Having made v
this determination, we have further concluded that the amendment involves
an action which is insignificant from the standpoint of environmental
impact, and pursuant to 10 CFR Section 51.5(d)(4), that an environmental
impact appraisal need not be prepared in connection with the issuance

of this amendment. :
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Mr. William Cavanaugh III -2 - JUN 12 1979

Copies of the license amendment, FEDERAL REGISTER Notice, and Safety
Evaluation supporting Amendment No. 12 are enclosed.

Sincerely,

Original signed by

John F. Stolz -

Jdohn F. Stolz, Chief

Light Water Reactors Branch No. 1
Division of Project Management

Enclosures:

1. Amendment No. 12 to Facility
Operating License No. NPF-6

2. FEDERAL REGISTER Notice

3. Safety Evaluation Supporting
Amendment No. 12

cc:
See Mext page

*See previous yellow for previous concurrence
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Mr. William Cavanaugh III -

Copies of the license amendment, FEDERAL REGISTER Nopice, and Safety
Evaluation supporting Amendment No. 11 are enclosed/

Sincerely,

John F£ Stolz, Chief
Light/ Hater Reactors Branch No. 1
Jivision of Project Management

Enclosures:
1. Amendment No. 11 to
Gperating License Hod
2. FEDERAL REGISTER Notice
2. Safety Evaluaticn Supporti
Amendment No. 11

NPF -6

cc:
See Next paue

*See previous yellow for previous concurrence
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Mr. William Cavanaugh III -2 -

Copies™of the license amendment, FEDERAL REGIS
Evaluatioﬁ\sgpporting Amendment No. 10 are

.

Notice, and Safety
Closed.

™,

John F. Stolz, Chief
Light Water Reactors Branch No. 1
ision of Project Management

Enclosures:

1. Amendment No. 10 to Pacility
Operating License/No. NPF-6

2. FEDERAL REGISTER Ngtice

3. Safety Evaluation/ Supporting
Amendment No. A0

cC: /
See Next page //
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Mr. William Cavanaugh III -3

cC:

Mr. Danfel H. Williams

Manager, Licensing

Arkansas Power & Light Company
« 0. Box 557

Little Rock, Arkansas 72203

Philip K. Lyon, Esq.

House, Holms & Jewel

1550 Tower Building

Little Rock, Arkansas 72203

Mr. C. W. Reed, Project Engineer
Bechtel Power Corporation
San Francisco, California 94119

Mr. Fred Sernatinger, Project Manager

Conbustion Engineering, Inc.
1000 Prospect Hill Road
Windsor, Connecticut 06095

Mr. Charles B. Brinkman, Manager
Washington Muclear Cperations
C~E Power Systems

Combustion Engineering, Inc.
4353 Cordell Avenue, Suite A-1
Bethesda, Maryland 20014

Honorable Ermil Grant

Acting County Judge of Pope County
Pope County Courthouse
Russellville, Arkansas 72801

Director, Bureau of Envircnmental
Health Services

4815 West Markham Street

Little Rock, Arkansas 72201

Attorney General
Justice Building
Little Rock, Arkansas 72207

JUN 121979

Mr. Bruce Blanchard

Environmental Projects
Review

Department of the Interior

Room 4256

18th and C Street, N, W.

Washington, D. C. 20240

U. S. Environmental Protection
Agency

ATTN: Ms. F. Munter

Cffice of Federal Activities

Room W~535, Waterside Mall

401 M Street, S. W,

Washington, D. C. 20460

OFFICE >

SURNAME I |

DATEI L oo
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ARKANSAS POKER AND LIGHT COMPANY

DOCKET NO. 50-368

ARKANSAS NUCLEAR ONE, UNIT 2

FACILITY OPERATING LICENSE

Amendment No. 12
License No. NPF-6

1. The Muclear Regulatory Commission (the Commission) having found that:

A.

B.

C.

D.

E.

The issuance of this license amendment complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended

(the Act), and the Commission's regulations set forth in 10 CFR
Chapter I;

The facility will opekate in conformity with the application,
the provisions of the Act, and the regulations of the Commission;

There is reasonable assurance (i) that the activities authorized

by this amendment can be conducted without endangering the health

and safety of the public, and (ii) that such activities will be
conducted in compliance with the Commission's regulations;

The issuance of this amendment will not be inimical to the common
defense and security or to the health and safety of the public; and

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

2.

Accordingly, the license is amended by changing the Technical Specifications
- as indicated in the attachment to this license and by amending Paragraphs
2.C.(2), 2.C.{(3)(k) and 2.C.(3)(m) of Facility Operating License No. NPF-6

as follows.

The second paragraph of 2.C.{2) has not changed.

2.C.(2) Technical Specifications

The Technical Specifications contained in Appendices A & B, as
revised through Amendment No. 12 are hereby incorporated in
license NPF-6. Arkansas Power and Light Company shall operate
the facility in accordance with Technical Specifications.
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2.C.(3) Core Protection Calculator System (CPCS)
(k) |

Items (1), (2) and (3) of paragraph 2.C.{3){k) have been :
superceded by the following conditions. In addition, a copy

of the startup report addressed by these conditions shall be
submitted to the Director of the Division of Project Management
in the Office of Nuclear Reactor Regulation.

4) CPCS Position No. 19, Software Change Procedure Qualification

The licensee's response to jtems (1), (2), (3) and (4) as
identified in the Summary Subsection of Section D.4.4.6 of
Supplement No. 2 to the Safety Evaluation Report has been
reviewed and approved. Therefore, these matters have been
resolved and item (4) of Condition 2.C.(3)(k) is deleted.

2.C.(3)(m) Redundant Valve Position Indication

The condition/specified in paragraph 2.C.(3)(m) has been resolved
and is, therefore, deleted.

3. This license amendment is effective as of the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

Original signed by

John F. Stols -
John F. Stolz, Chief
Light Water Reactors Branch No. 1
Division of Project Management

Attachment : :
- Changes to the Technical
Specifications

Date of Issuance: JUN 12 1879

*See previous yellow for previous concurrences
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2.C.(3) Core Protection Calculator System (CPCS)

(k)
Items (1), (2) and (3) of paragraph 2/£.(3){(k) have been
superceded by the following conditigAs. In addition, a copy
of the startup report addressed by fhese conditions shall be
submitted to the Director of the Plvision of Project Management
in the Office of Nuclear Reactor/Regulation.

4) CPCS Posttion No. 18, Softwarg Change Procedure Qualification

The licensee's.response to Atems (1), (2), (3) and (4) as
identified in the\§gmmary ubsection of Section D.4.4.6 of
Supplement No. 2 to the $afety Evaluation Report has been
reviewed and approved.’ erefore, these matters have been
resolved and item (4) Qdition 2.C.{3)(k) is deleted.

3. This license amendment is ffectivg“qg\gzﬁthe date of issuance.
FOR THE NUCLEAR REGULATORY COMMISSION

John F. Stolz, Chief
Light Water Reacto
Division of Project

Branch MNo. 1

Attachment:
Changes to the Technical
Specifications

Date of Issuance:v

*See previous yellow for previous concurrences
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ATTACHMENT TO LICENSE AMENDMENT NO, 12 -
FACILITY OPERATING LICENSE NO. NPF-6

DOCKET NO, 50-368

Replace the following page of the Appendix "A" Technical Specifications
with the enclosed page. The revised page is identified by Amendment
number and contains a vertical line indicating the area of change. The
corresponding overleaf page is also provided to maintain document
completeness.

Pages
6-5 :
6-5a (added)
-6



ADMINISTRATIVE CONTROLS

6.3 UNIT STAFF QUALIFICATIONS

6.3.1 Each member of the unit staff shall meet or exceed the minimum
qualifications of ANSI N18.1-1971 for comparable positions, except for
the Health Physics Supervisor who shall meet or exceed the qualifications
of Regulatory Guide 1.8, September 1975.

6.4 TRAINING

6.4.1 A retraining and replacement training program for the unit staff
shall be maintained under the direction of the General Manager and shall
meet or exceed the requirements and recommendations of Section 5.5 of
ANSI N18.71-1971 and Appendix "A" of 10 CFR Part 55,

6.4.2 A training program for the Fire Brigade shall be maintained under
the direction of the General Manager and shall meet or exceed the
requirements of Section 27 of the NFPA Code - 1975, except for Fire
Brigade training sessions which shall be held at least quarterly.

6.5 REVIEW AND AUDIT

6.5.1 PLANT SAFETY COMMITTEE (PSC)

FUNCTION

6.5.1.1 The Plan Safety Committee shall function to advise the General
Manager on all matters related to nuclear safety.

COMPOSITION
6.5.1.2 The Plant Safety Committee shall be composed of the:

Chairman: Operations and Maintenance Manager
Member: Operations Superintendent

Member: Technical Analysis Superintendent

Member: Maintenance Superintendent

Member: Instrumentation & Controls Superintendent
Member: Plant Analysis Superintendent

Member: Health Physics Supervisor

Member: Nuclear Software Expert*

The General Manager shall appoint in writing an acting chairman in the
absence of the Operations and Maintenance Manager.

*See page 6-5a
ARKANSAS - UNIT 2 6-5 Amendment No. B3, 12




ADMINISTRATIVE CONTROLS

*If one of the above members of the Plant Safety Committee meets the

qualification requirements for this rusition, the requirement to have
this member is satisfied. This membership may be filled by two appro-
priately qualified individuals who shall ballot with a single combined
vote. - Generic qualifications for this membership shall be as follows:

One Individual

The Nuclear Software Expert shall have as a minimum a Bachelor's degree

in Science or Engineering, Nuclear preferred (in accordance with ANSI
N18.1). In addition, he shall have a minimum of four years of technical
experience, of which a minimum of two years shall be in Nuclear Engineer-
ing and a minimum of two years shall be in Software Engineering. (Soft-
ware Engineering is that branch of science and technology which deals

with the design and use of software. Software Engineering is a discipline
directed to the production and modification of computer programs that

are correct, efficient, flexible, maintainable, and understandable, in
reasonable time spans, and at reasonable costs). The two years of technical
experience in Software Engineering may be general software experience

not necessarily related to the software of the Core Protection Calculator
System. One of these two years of experience shall be with certified
computer programs.

Two Individuals

One of the individuals shall meet the requirements of the Nuclear
Engineering portion of the above. The second individual shall have a
Bachelor of Science degree (digital computer speciality) and meet the
Software Engineering requirements of the above.

The membership (the Nuclear Software Expért or the Digital Computer
Specialist) shall be knowledgeable of the Core Protection Calculator
System with regard to:

a. The software modules, their interactions with each other and
with the data base.

b. The relationship between operator's module inputs and the trip
variables.

c. The relationship between sensor input signals and the trip
variable.

The design basis of the Core Protection Calculator System.

The approved software change procedure and documentation require-
ments of a software change.

f. The security of the computer memory and access procedures
to the memory.

ARKANSAS - UNIT 1 6-5a Amendment No. ¥2
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ADMINISTRATIVE CONTROLS

ALTERNATES

6.5.1.3 A1l alternate members shall be appointed in wri;ing by the PSC
Chairman to serve on a temporary basis; however, no more than two
alternates shall participate as voting members in PSC activities at any
one time.

MEETING FREQUENCY

6.5.1.4 The PSC shall meet at least once per calendar month and as
convened by the PSC Chairman or his designated alternate.

QUORUM

6.5.1.5 The minimum quorum of the PCS necessary for the performance

of the PSC responsibility and authority provisions of these technical
specifications shall consist of the Chairman or his designated alternate
and three members including alternates.

RESPONSIBILITIES

6.5.1.6 The Plant Safety Committee shall be responsible for:

a. Review of 1) all procedures required by Specification 6.8 and
changes thereto, 2) any other proposed procedures or changes
thereto as determined by the General Manager to affect nuclear
safety.

b. Review of all proposed tests and experiments that affect
nuclear safety.

c. Review of all proposed changes to Appendix "A" Technical
Specifications.

d. Review of all proposed changes or modifications to unit
systems or equipment that affect nuclear safety.

e. Investigation of all violations of the Technical Specifications
including the preparation and forwarding of reports covering
evaluation and recomendations to prevent recurrence to the

ARKANSAS - UNIT 2 6-6 Amendment No. 7, 12

General Manager and to the Chairman of the Safety Review Committee.
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-368

ARKANSAS POWER AND LIGHT COMPANY

~ ARKANSAS NUCLEAR ONE, UNIT 2

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
‘Amendment No. 12 to Facility Operating License No. NPF-6 to Arkansas Power
and Light Company for Operation of Arkansas Nuclear One, Unit 2 (the facility)
located at the licensee's site in Pope County, Arkansas. The amended license
is effective as of its date of issuance. |

The amendment modifies a condition to Facility Operating License
No. NPF-6 by removing the restrictions on the making of any software changes
6n the core protection calculator systeh based on Commission approval of the
licensee's change procedures. Also, the Technical Specifications have been

. changed to include a Nuclear Software Expert as a member of the licensee's
Plant Safety Committee. Finally, the amendment removes another condition
regarding implementation of redundant valve position indication in the
cohtrol room whfch'has been verified to be completed in accordance with
design modifications previously approved by the Commission. |

The Commission has made appropriate findings as required by the Atomic
Energy Act of 1954, as amended (the Act), and the Commission's regulatfons
in 10 CFR Chapter I, which are set forth in the amended license. We have
conc?uded, that because the amendment does not involve a significant increase

in the probability or bcnsequences of accidents previously considered and
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does not involve a significant decrease in a safety margin, the amendment
does not involve a signifiéant‘hazards consideration. The applfcatién for
the license amendment complies with the standards and requirements of
the Act and the Commission's regulations.
The Commission has determined that the issuance of this amendment will
 hot result in any significant environmental impact and that pdrsuant to
10 CFR Section 51.5 (d)(4) an environmental impact statement or negative
| declaration and environmental impact appraisal need not be prepared in
connection with 1ssuance of this amendment
For further details with réspect to this action, see (1) Amendment
No. 12 to Facility Operating License No. NPF-6 and (2) the Commission's
related Saféﬁy Evaluation supporting Amendment No. 12 to License ho. NPF-E.
These items are available for public inspection at the Commission's Public
Document Room at 1717 H.Street, N. W., Washington, D. C. 20555 and the
Arkansas Polytechnic College, Russeliville, Arkansas 72801. A copy of
items (1) and (2) méy be obtained upon request addressed to the U. S.
Nuclear Regulatory Commission, Washington, D. C. 20555, Atteniion: Director,

Division of Project Management, Office of Nuclear Reactor Regulation.

Dated at Bethesda, Maryland this é?”ﬁ%y oié%;411/1979.

Ooriginal $igned by
Jobm ¥. Stolz

John F. Stolz, Chief
Light Water Reactors Branch No. }
Division of Project Management

*See previous yellow for previous concurrence
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UNITED STATES NUCLEAR REGULATORY COMMISSION

~. DOCKET NO. 50-368
ARKANSAS POWER AND LIGHT COM

ARKANSAS NUCLEAR om 2

NOTICE OF UANCE OF AMENDNENI/falFACILITY OPERATING LICENSE

The U. S. Nuclear\Regulatofy Cormission (the Commission) has issued

Amendment No. 12 to FacilNt Operating Ligense No. NPF-6 to Arkansas Power
and Light Company for Opgradjon of Arkansas Nuclear One, Unit 2 (the faci]ity)

located at the licensgk's site\in Pope County, Arkansas. The amended license

No. NPF-6 by rfmoving the restrictions on the making of any software changgs
on the core rotectfon calculator systdm based on Commission approval of thev‘
Ticensee' s/change procedures. Also, the\ Technical Speéifications'have been
changed t/o include a Muclear Software Expkrt as a member of the 1icensee $
Plant Spfety Committee. F1na11y, the amenyiment removesazgz?;ord1txon
regarding implementation of redundant valve position indication in the '
contrpl room which has been verified to be tompleted in accordance with
design moqifications previously approved by the Commission.

The\Commission has made appropriate findings as required by the Atomic
Energy Act of 1954, as amended (the Act), and\the Commission's regulations
in 10 CFR Chapter I, which are set forth in thd amended license. We have

~concluded, that because the amendment does not involve a significant lncrease

in the probability or consequences of acc1dents previously considered and
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The Commission has determined that the issuance this amendment will

not result in any significant environmental imp and that pursuant to
10 CFR Section 51.5 (d){(4) an environmental-impact statement or negative
declaration and environmental impact apfiraisal need not be prepared in
connézfiqg\iith issuance of this apéndment.

For furfher\getails with péspect to this action, see (1) Amendment
No. 11 to Faci]ityxsﬁeratin License No. NPF-6 and (2) the Commission's
related Safety Evaluatiop sipporting Amendment No. 11 to License No. NPF-6.
These items are avail inspection at the Commission's Public
Document Room at 1747 H Street, N. W., Washington, D. C. 20555 and the
Arkansas Polyteciinic College, Russellville, Axkansas 72801. A copy of
items (1) and A2} may be obtained upon request addressed to the U. S.

Nuclear Regylatory Commission, Washington, D. C. 205 Attention: Director,

Division Project Management, Office of Nuclear Reactor Regulation.

Dated at Bethesda, Maryland this day of 197¢.

John Angelo, Acting Chief
Light Water Reactors Branch Mo. 1
Division of Project Management

*See previous yellow for previous concurrence
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The Commission has determined that the issuance of this ainendment will

not resylt in any significant environmental impact and that pursSuant to
10 CFR Sgétion 51.5 (d}(4) an environmental impact statefient or negative
declaration and epvironmental impact appraisal n not be prepared in
connection with issdgﬁse of this amendment.
For further details with\respect this action, see (1) Amendment
No. 10 to Facility Operating Licend€ No. NPF-6 and (2) the Commission's
related Safety Evaluation suppofting Amendment No. 10 to License No. NPE-6.

These items are available $6r public inspect at the Commission's Public

Document Room at 1717 K Street, N. W., Washington,\D. C. 20555 and the

Arkansas Polytechpic College, Russelliville, Arkansas 72801. A copy of

items (1) and £2) may be obtained upon request addressed to the U. S.

Nuclear Regulatory Commission, Washington, D. C. 20555, Attention:k“Director,
Division/of Project Management, Cffice of Nuclear Reactor Regulation.

Dated at Bethesda, Maryland this day of 1874,

John F. Stolz, Chief
Light Water Reactors Branch No. 1
Civision of Project Management
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| SAFETY EVALUATION -
BY THE OFFICE OF NUCLEAR REACTUR REGULATION
SUPPORTING AMENDFENT NO. T2
- {ARKANSAS POWER AND LIGHT COFPANY)
- DOCKET WO, 50-368

A. Redundant Valve Position Indication

In Supplement No. 2 to the Arkansas huclear One-Unit 2 (ANO-2) Safety
Evaluation Report we stated that the Arkansas Power and Light Company
(licensee) had committed to providing redundant Class IE valve position
tndication in the control room for recirculation valve 2CV-5628-2.

The valve is located in the recirculation line from the engineered
safety feature system pumps to the refueling water storage tank.

The licensee submitted schematic diagrams for implementation of the
required design modifications and verified that the installed equipment
would be environmentally and seismically qualified to maintain operability
as required for this safety system.

Based on our review of the schematics and the licensee's commitments,
we found the design modifications to be acceptable. However, the
licensee stated that implementation of the design modifications could
not be completed until after fuel loading because of procurement
schedules. Therefore, in Anendment No. 1 to Cperating License NPF -6,
license condition 2.C.(3)(m) stipulated that design modifications
for Valve Z-5628-2 should be completed within six months from issuance
on September 1, 1978, of Amendment No. 1.

On March 1, 1979, the Ticensee advised us that the implementation

of the design modifications had been completed and by letter dated
April 4, 1979, the Uffice of Inspection and Enforcement verified
that the design modifications had been completed in accordance with
Ticense condition 2.C.(3)(m). Therefore, we find that the condition
as stipulated in condition 2.C.(3)(m) has been fully satisfied, is
no longer necessary and we conclude that Facility Operating License
NPF-6 can be amended by removing license condition 2.C.(3)(m).

Core Protection Calculaﬁor System (CPCS) Position Nb. 19, Software
software Change Proceedure Qualification

In Supplement Ko. 2 to the Arkansas Nuclear One-Unit 2 Safety Evaluation

 Report, we identified in the Sunmary Subsection of Section D.4.4.6 the

outstanding items required for resolveing the CPCS Position No. 19.
License condition 2.C.(3)(k)(4) to Operating License NPF-6 stipulates:

"The licensee 'shall not make any changes to the CPCS software until
the Commission has reviewed and approved the licensee's responses to
items (1), (2), (3) and (4) as identified in the Summary Subsection of
Section D.4.4.6 of Supplement No. 2 to the Safety Evaluation Report ."
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Cur review of items (1), (2), (3) and (4) and our bases for resolution
of these items as specified in Position No. 19 are presented below:

Item 1; Position 19

The licensee committed to provide a revised Software Change Procedure
to incorporate a Phase II test program consistent with the upgraded
single channel test capability. The software change procedures,

. consisting of methodology and test case defipition, are to be followed
when specifying and implementing modifications to the quality assured
core protection calculator/control element assembly calculator {CPC/CEAC)
software and documentation. References 1 and 2 are the software change
procedures submitted by the licensee in response to the commitment.

The revised Phase II test program is described in Reference 1. It

. consists of input sweep tests, Dynamic Software Verification Tests

~ (DSVT) and_dive input-single parameter tests on the single channel
system to verify the performance of the‘integrated software/hardware
systemn. Input sweep tests are to include a minimun of 500 cases
which cover the region of CPC operat1on over the full range of each
CPC input sensor signals. N

The DSVT cases will be selected with emphasis on testing the modified
portions of the software. A complete set of test cases used for the
ANO-2 Phase II testing are defined, and five of the most limiting design
basis events are identified as DSVT test cases to be executed for all
software modifications. Additional tests cases are to be selected

with consideration of the nature and complexity of the software change
that has been performed.

Five 1ive input single parameter test cases are also identified for
application to all software changes. The bases for generation of
acceptance criteria and for satisfaction of these criteria are
described.

We reviewed the software change procedures in References 1 and 2 and

a meeting was held with the licensee. on November 9, 1978 to discuss

the procedures. While the meeting e1ar1f1ed many of our review concerns,
a few concerns remained and these were formally defined to the applicant
by means of a letter described in Reference 8. These concerns required
additional clarification of the acceptance criteria stated in Reference 1.

Specifically the acceptance cr1ter1a for input sweep tests did not

address a method for identifying design errors which may exist in the
software. Also in our letter (Reference 8) to the licensee, we identified
deficiencies in the verification for severa] of the change procedures
presented in Reference 2.
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The licensee's response to our concerns regarding these procedures

are presented in References 3 and 4. We have reviewed the revised
procedures for the revisions and conclude that they resolve the concerns
that we expressed in Reference 8. The method for examdning tests results
for evidence of software design deficiencies which lead to processing
uncertainties larger than a specified acceptance level are addressed

in an acceptable manner in Section 2. 5. 3.1 of Reference 3.

We also reviewed the Phase II test program presented in Reference 3
and we find it acceptable for general application to all software changes, o
However, for new projects and for extensive software modifications '
which are subject to staff review, the review of the Phase I] test
report will include an evaluation of the adequacy of the test cases
selected. All of the test cases defined in Table 2,5.1 of Reference 3
will be required when extensive modifications to the software are

conducted.

Item 2; Position 19

~ The licensee committed to provide a supplement to the Single Channel
Qualification Test Report to demonstrate the acceptability of that
- system for Phase [I testing.

The licensee has provided a Single Channel Qualification Test Report
described in Reference 5 tgo demonstrate the acceptability of that
system for execution of the test program required for software changes
specified in Reference 3. HMulti-variable transient capability was
provided by the Dynamic Software Verification Test (DSVT) described

in our Safety Evaluation Report, Supplement Mo. 2. In addition, the
testing included demonstration of the CPC high pover select option
{neutron flux power versus core thermal power) and testing of interfaces
between the CEAC, CPC, and operations module. A1l test results were
compared to Fortran generated acceptance criteria and were within

the acceptable range. ~

We also had our consultant audit the CPC Dynamic software Verification-
Field Test. The purpose of the field test was to evaluate the adequacy
of the quality assurance procedures for transfer of software from the
Single Channel Test Facility to the plant system (See Table L.1, Position
19, Part d, Supplément No. 2 to the Safety Evaluation Report). Our
consultant's evaluation as reported in Reference 7 stated that the tests
were conducted in accordance with the test procedures. The report also
stated that the field test results were acceptable as they agreed with
the expected test results stated in the- test procedures. These same
tests had also been successfully executed on the Single Channel Test
Facility. Based on these results, we conclude that software can be
successfully transferred from the Single Channel Test Facility to the
Core Protection Calculato VA -
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The staff has also concluded that the Single Channel Test Facility
is an acceptable test system for testing of software changes as
required by Position 19. This conclusion is based on the noise test
_ capability described in Reference 3 and summarized in Item (4) below
#°  as well as the test capability which has been demonstrated and docu-
mented in Reference 5.

Item 3; Position 19

Software Consultant on Plant Safety Committee

In our assessment of software change procedures presented in Safety
Evaluation Report, Supplement No. 2, we concluded that a qualified
software consultant was required to serve on the Plant Safety Committee.
We established this requirement to ensure that .2 person with the technical
expertise required to understand the function and design of the Core -
Protection Calculator System would be a member of the Plant Safety
Cormittee and would review safety questions regarding the system.

The licensee defined in Reference 13 a modification in the form of a
proposed technical specification regarding the makeup of the Plant
Safety Committee. We found the proposed technical specification
unacceptable as it did not specify qualification requirements of the
proposed member to the Committee. The licensee then revised the
proposed technical specification in Reference 11 and it was found

to be acceptable.

In Reference 11, the licensee specifies a software experience
requirement as follows:

"One of these two years of experience shall be with certified computer
programs." ‘

In response to a request from our Office of Inspection and Enforcement
regarding the interpretation of certified computer programs, we provide
the following: Certified computer programs are those computer programs
for which the validity of qualification test results has been attested

to demonstrate conformance to the functional requirements of the computer
program.

The licensee proposed a member of the plant staff, Mr. Thomas C. Cogburn,

- to be the Nuclear Engineer - Software Engineer for the plant safety
committee. kr. Cogburn's nuclear engineering qualifications are presented
in Amendment No. 44 of the SAR. Mr. Cogburn's software engineering qualifi-
cations were presented to the staff at an August 31, 1978, meeting with
the applicant. We have reviewed the candidate's qualifications in nuclear

engineering and in software engineering and find them acceptable in terms
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Based on our review and approval of the Ticensee's proposed technical
specification .for a software consultant, Technical Specification
6.5.1.2 has been modified to include a Muclear Software Expert as a
member of the Plant Safty Committee. Also, the generic qualifications
for the membership on the Plant Safety Conmittee recarding the Muclear
Software Expert have been defined in Technical Specification 6.5.1.2,
Administrative Controls.

Item 4; Position 19

The licensee committed to describe a noise test program, including
synthetic noise testing on the single channel test facility, for use
in thevqualification of software changes.

Section 2.6 of Reference 3 provides for evaluation of all software
changes for possible effects of the core protection calculator/control
element assembly calculator {CPC/CEAC) System response due to plant
process neise. The evaluation will initially be analytical in nature

and will evaluate the potential for significant alteration to the noise
response. The modified (CPC/CEAC) software is to be evaluated by testing
for noise response if judged necessary as a result of the analytical -
evaluation.

The noise test program described by the Ticensee includes the use

of simulated process inputs on the Single Channel Test Facility to
provide the best available representation of actual plant noise, with
the preferred source being FM tape recordings of in-plant noise on
CPC/CEAC process inputs. The noise generation capability of the

Single Channel Test Facility includes a 16-channel FM tape recorder and
appropriate amplification equipment, a broadband noise generator for
random noise synthesis. Acceptance criteria for noise response test
results is based on the retention of conservatism in the trip variables
and plant availability considerations.

The staff has reviewed the noise test capabilities and the approach

Lo noise testing which has been described by the lTicensee and finds

it generally acceptable for qualification of software changes. However,
after careful evaluation, we found specific aspects of the process
noise evaluation proposed by the licensee in Section 2.6 of Reference 3
were unacceptable. The licensee proposes that software changes to the
CPC/CEAC system be analytically evaluated for their potential to
significantly alter the systems's response to plant process noise. If
the analytical evaluation indicates that the potential for significant
alteration of the noise response exists, the modified software will be
tested to verify that the altered noise response of the system is
acceptable. -
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Cur concern is that any unexpected effect of software changes on
noise response is more likely to go undetected since the random
- noise in plant simulator process inputs have been el iminated from the
Phase II test program in favor of DSVT. Therefore, the staff will
not accept an evaluation of noise response as sufficient evidence
of acceptable noise response in those instances where new projects
or extensive software modifications subject to staff review are
involved. The staff requires inclusion of process noise tests
in all test programs subject to staff review i.e., test programs
related to changes which require staff review because of safety
significance or because changes in technical specifications are
involved. In summary, we did not find this aspect of the process
noise evaluation procedures presented in Section 2.6 of Reference
3 acceptable. In order to make the process noise evaluation acceptable
to the staff, we require that noise response tests be incorporated
into the qualification test for safety-related software changes.
‘However, the applicant may generate and qualify non-safety related
changes to the software with the procedures specified by References
3 and 4. : '

In response to the staff's concerns regarding the adequacy of process
noise evaluation procedures, the licensee has amended in Reference 7
Section 2.6 of Reference 3. We have reviewed this amendment and find
it acceptable as the licensee commits to perform noise testing for all
safety related program modifications and also when extensive modifica-
tions are made to the program. '

Verification of Modified CPC/CEAC Fortran Simulation Code

During the course of our review of items 1, 2, 3 and 4 to Position 19
as discussed above, we determined that verification of a modified CPC/
CEAC Fortran Simulation Code as identified in kReference 9 was an
important step in the software change procedure. The licensee was
therefore requested to discuss the verification process, the use of
design codes, and the documentation and storage of results for later

- audit.,

In Section 1.3.2.1 of Reference 3 the licensee presented a brief
discussion which described the verification process and the documen-.
tation and storage of results. This information, coupled with the
requirement in Appendix D. of Reference 4 that the system transient
code be used to determine the required trip time for Phase II dynamic
test cases, adequately addresses staff concerns on this issue. The
staff therefore finds the verification methodology for changes to
the CPC/CEAC Fortran Code acceptable.
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Summary On Position 19

ke have reviewed Reférences 3, 4, 5, 7, 12, 13 and 14 which address
the outstanding concerns specified in Position 19 regarding qualifica-
tion of software change procedures. We have concluded that Position
19 1is resolved and the licensee may proceed with software changes in
accordance with the approved documnentation.

Therefore, we find that the condition 2.C.(3)(k)(8) has been fully .
satisfied, is no longer necessary, and we conclude that Facility
Operating Licensing NPF-6 can be amended by removing license condition
2.C.{3}(k)(4).

Environrental Consideration

We have determined that the amendment does not authorize a change in
effluent types or total amounts nor an increase in power level and will
not result in any significant environmental impact. Having made this
determination, we have furhter concluded that the amendment involves

an action which is insignificant from the standpoint of environmental
unpact and, pursuant to 1¢ CFR §51.5(d)(4), that an environmental impact
and/or negative declaration and environmental impact appraisal need not
be prepared in connection with the issuance of this amendment .

Conclusion

We have concluded, based on the considerations discussed above that
(1) because the amendment does not involve .a significant increase in
the probability or conseguences of accidents previously considered or
a significant decrease in any safety margin, it dees not involve a
significant hazards consideration, (2) there is reasonable assurance
that the health and safety of the public will not be endangered by
operation in the proposed manner, and (3) such activities will be

orrice P> 5

SURNAKE D>

OATED>

...........................

...........................

..........................

....................................................

...........................

...................................................

....................................................

.........................

..........................

......................

----------------------

A R R R T R P PR P

......................

NRC FORM 318 (9-76) NRGM 0249

. * U.8. GOVERNMENT FRINTING OPFICK: 1978 - 263 - 789




s - Vo

-8 -

conducted in compliance with the Cormission's regulations and the
issuance of this amendment will not be inimical to the common defense
and security or to the health and safety of the public.

Original Signed Bys
Leon B, m >
L. B. Engle, Project Manager

Light kater Reactors Branch No. 1
Division of Project Management

. : Original signed by
. John ¥, Stolz
Jo F. Stolz, Chief

Light Water Reactors Branch No. ]
Division of Project Management

~ ___Enclosure:
CPCS References
& Meeting Minutes

Date of Issuance: JUN 12 ﬁﬂﬁ
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ENCLOSURE TO THE SAFETY EVALUATION

SUPPORTING AMENDMENT NO. 12

TO FACILITY OPERATING LICENSE NPF-6
: ,

REFERENCES

CEN-39(A)-P "CPC Protection Algorithm Software Change Procedure,"
September 22, 1978, Arkansas Nuclear One - Unit 2, (Proprietary)

CEN-39(A)-NP "CPC Protection Algorithm Software Change Procedure"”,
September 22, 1978, Arkansas Nuclear One - Unit 2, Docket 50-368.
Available in NRC PDR for inspection and copying for a fee.

CEN-39(A)-P, Supplement 1-P, "Core Protection Algorithm Software
Change Procedure Supplement”, September 29, 1978, Docket 50-368,
Available in WRC PDR for inspection and copying for a fee.

CEN-39(A)-NP, Supplement 1-NP, "CPC Proiection Algorithm Software
Change Proecdure Supplement”, September 29, 1978, Docket 50-363.
Available in NRC PDR for inspection and copying for a fee.

CEN-39(A)-P, Revision 02, "CPC Protection Algorithm Software Change
Procedure”, December 21, 1978 (Propreitary).

CEN-39(A)-NP, Revision 02, “CPC Protection Algorithm Software Change
Procedure”, December 21, 1978, Available in NRC PDR for inspection
and copying for a fee. ‘ .

CEN-39(A)-P, Supplement 1-P, Revision 01, “CPC Protection Algorithm
Software Change Procedure Supplement” January 5, 1979. (Proprietary)

CEN-39(A)-NP Supplement 1-NP Revision 01, "CPC Protection Algorithm
Software Change Procedure Supplement” January 5, 1979, Available
in NRC PDR for inspection and copying for a fee.

CEN-71(A)-P, Supplement 1-P "Core Protection Calculatory Single
Channel Qualification Test Report", September 22, 1978, Arkansas
Nuclear One-Unit 2, Proprietary.

CEN-71(A)-NP, Supplement 1-NP, "Core Protection Calculator Single
Channel Qualification Report", September 22, 1978, Docket 50-368.
Available in NRC PDR for inspection and copying for a fee.

Letter, to J. F. Stolz, NRC, from Daniel H. Williams, Arkansas
Power and Light Company, subject: “Arkansas Nuclear One-=Unit 2,
Docket No: 50-368, License NPF-6, CPC Documentation" Dated
August 30, 1978.. Available in NRC PDR for inspection and copying
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7. Letter, to L. Be]tracchi; NRC, from J. B. Pullock, ORNL, subject:
Audit of "CPC Dynamic Software Verification Field Test Procedures"”
July 6, 1978. Available in NRC PDR for inspection and copying
for a fee. :

8. Letter, to William Cavanaugh III, Arkansas Power and Light Company,
from J. F. Stolz, NRC, subject: "Core Protection Calculator System
Position 19", dated December 13, 1978. :

9. Letter, to William Cavanaugh III, Arkansas Power and Light Company,
from John F. Stolz, NRC, subject: “Core Protection Calculator System
Startup Test Audit" November 28, 1978. Available in NRC PDR for
inspection and copying for a fee. '

10. Letter, to Honorable Joseph M. Hendrie, Chairman, U. S. Nuclear
Regulatory Commission, from Stephen Lawroski, Chairman, Advisory
Committee on Reactor Safeguards, subject: "Report on Arkansas Nuclear
One, Unit 2 Nuclear Power Plant®, April 12, 1978.

1. Letter, to J. F. Stolz, NRC, From William CAvanaugh III, Arkansas
Power and Light Company, "Supplemental Information to a Proposed
Technical Specification", February 26, 1979,

12. CEN-55(A)-P "Phase II Design Qualification Test Procedure”,
June 24, 1977. Supplement 1-P, July 18, 1977.

13. Letter to J. F. Stolz, NRC, from William Cavanaugh III, Arkansas
Power and Light Company, "Proposed Technical Specification",
November 17, 1978, .

14, Letter to J. F. Stolz, NRC, from David C. Trimble, Arkansas
' Power and Light Company, “CPC CEN 39" April 17, 1979.
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The licensee's response to our concerns regarding these procedures

are presented in References 3 and 4. We have reviewed the revised
procedures for the revisions and conclude that they resglve the concerns
that we expressed in Reference 8. The method for exgr(ing tests results
ead to processing
uncertainties larger than a specified acceptance”level are addressed

in an acceptable manner in Section 2.5.3.1 ofReference 3.

We also reviewed the Phase II test prograf presented in Reference 3

and we fiqd it acceptable for general gfplication to all software changes.
However, fdg new projects and for extghsive software modifications

which are subject to staff review, jfie review of the Phase II test

report will inNude an evaluation gf the adequacy of the test cases
selected. Al1 oX the test cases defined in Table 2.5.1 of Reference 3
will be required when extensive fiodifications to the software are
conducted. :

Item 2; Position 19

ovide a supplement to the Single Channel
\gmonstrate the acceptability of that

The licensee committed tg
Qualification Test Repoyt to
system for Phase II tegting.

The licensee has profided a SingleNChannel Qualification Test Report
described in Referefice 5 to demonstrate the acceptability of that
required for software changes
specified in Refeyence 3. Multi-variabMNe transient capability was
provided by the Pynamic Software VerificalNon Test (DSVT )} described

in our Safety Eyaluatioh Report, SupplementNo. 2. In addition, the
testing includefl demonstration of the CPC higN\power select -option
(neutron flux ppwer versus core thermal power) agud testing of interfaces
between the CEAY, CPC, and operations module. ATN test results were
compared to Fortran generated acceptance criteria and were within

the acceptable range.

We also had our consultant audit the CPC Dynamic software Verification
Field Test. The purpose of the field test was to evaluate the adequacy
of the quality assurance procedures for transfer of software from the
Single Channel Test Facility to the plant system (See Table D.1, Position
19, Part d, Supplement Mo. 2 to the Safety Evaluation Report). Our
consultant's evaluation as reported in Reference 7 stated that the tests
were conducted in accordance with the test procedures. The report also
stated that the field test results were acceptable as they agreed with
the expected test results stated in the test procedures. These same
tests had also been successfully executed on the -Single Channel Test
Facility. Based on these results, we conclude that software can be

- successfully transferred from the Single Channel Test Facility to the

Core Protection Calculator System at ANC-2.
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The staff has also concluded that the Single Channel Te ~Facility
s an acceptable test system for testing of software anges as

d by Pesition 19. This conclusion is basedon the noise test
described in Reference 3 and summarizéd in Item {4) below
as well as the test capability which has beewdemonstrated and docu~

Software Consultant on Committee

In our assessment of softwake ghange procedures presented in Safety

No. 2, we concluded that a qualified

irad to serve on the Plant Safety Committee.
We established this requirément Xo ensure that a person with the technical
expertise required to ungérstand she function and design of the Core
Protection Calculator Syktem would“Noe a member of the Plant Safety
Comittee and would reyiew safety questions regarding the system.

The Ticensee defined /in Reference 13 a\modification in the form of a
proposed technical specification regard\og the makeup of the Plant
Safety Committee. Me found the proposed Xechnical specification
unacceptable as it/did not specify qualifigation requirements of the
proposed member tg the Committee. The licexsee then revised the
proposed technicyl specification in Referenck 11 and it was found

to be acceptable ‘

In Reference 11
requirement as follows:

the licensee specifies a softwake experience

"One bf these two years of experiehce shall be with ertified computer

prograns.”

In response to & request from our Office of Inspection §nd Enforcement
regarding the intérpretation of certified computer progryms, we provide
the following: Certified computer programs are those comjuter programs
for which the validity of qualification test results has bken attested

to demonstrate conformance to the functional requirements of the computer
program. _ :

The Ticensee proposed a member of the plant staff, Mr. Thomas\C. Cogburn,
to be the Nuclear Engineer - Software Engineer for the plant safety '
committee. Mr. Cogburn's nuclear engineering qualifications are presented
in Amendment No. 44 of the SAR. Mr. Cogburn's software engineering qualifi-
cations were presented to the staff at an August 31, 1978, meeting with

the applicant. We have reviewed the condidate's qualifications in nuclear
engineering and in software engineering and find them acceptable in terms

of the vroniir .
B---G b
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Based on our review and approval of the ¥ censee's proposed technical
-specification for a software consultgnt, Technical Specification

6. 5.1. 2 has-been modified to inclug€ a Nuclear Software Expert as a
member of the™Rlant Safty Committfe. Also, the generic qualifications
for the membership.gn the Plany”Safety Committee regarding the Nuclear
Software Expert have™een defined in Technical Specification 6.5.1.2,
Administrative Controls .

Item4; Position 19

The licensee committed to descfis- a noise test program, including
synthetic noise testi/ing on the sinde channel test facility, for use
in the qualificatigh of software chahges.

Section 2.6 of Reference 3 provides for wvaluation of all software
changes for possible effects of the core Mrotection calculator/control
element assembly calculator (CPC/CEAC) System response due to plant
process noise./ The evaluation will initiallXx be analytical in nature
and will evalyate the potential for significaX alteration to the noise
response. The rmodified (CPC/CEAC) software is %o be evaluated by testing
for noise regponse if judged necessary as a resul\t of the analytical
evaluation. ,

The noise fest program described by the licensee indludes the use
of simulated process inputs on the Single Channel Test Facility to
provide the best available representation of actual pINnt noise, with
the prefefred source being FM tape recordings of in-plagt noise on
- CPC/CEAC process inputs. The noise generation capability of the
-Single Channel Test Facility includes a 16-channel FM tape recorder and
approprigte amplification equipment, a broadband noise gengrator for
random ngise synthesis. Acceptance criteria for noise response test
results {s based on the retention of conservatism in the tri% variables
and planf availability considerations.

The stafff has reviewed the noise test capabilities and the apprgach

to noise testing which has been described by the licensee and finds

it generally acceptable for qualification of software changes. pwever,
after careful evaluation, we found specific aspects of the proces

noise evaluatjon proposed by the licensee in Section 2.6 of Refere ce 3
are unacceptable. The Ticensee proposes that software changes to the
CPC/CEAC system be analytically evaluated for their potential to
significantly alter the systems's response to plant process noise. If
the analytical evaluation indicates that the potential for significant
alteration of the noise response exists, the modified software will be
tested to verify that the altered noise response of the system is
acceptable. ' - :
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Our concern is that any unexpected effect of software changes on
noise response is more Tikely to go undetected since the random
noise in plant simulator process inputs have been elimnated from the
Phase IT test program in favor of DSVT, Therefore, the staff will
not accept an evaluation of noise response as sufficiert evidence

or extensive software modifications subject 40 st
involved. Ther staff requires inclusion- process noise tests
in all test programs su

In response to the staff's concerns refarding the adequacy of process
noise evaluation pro dures, the licenshg has amended in Reference 7
Section 2.6 of Referénce 3. We have reviewed this amendment and find
it acceptable as th licensee commits to
safety related program modifications and al
tions are made to /the program.

Verification of odified CPC/CEAC Fortran SimulNation Code

significance or b
involved. In summary™we did no find this aspect of the process
noise evaluation procedu
3 acceptable. In order toa -the process noise evaluation acceptable
- to-the staff, we reguire tha
into the qualification test %o
However, the applicant may/ gene
changes to the software with the
3 and 4, :

-6 =

lere new projects
aff review are

bject to staff peview i.e., test programs

dle 4]

S pregented in Section 2.6 of Reference

noise response tests be incorporated
safety-related software changes.

te and qualify non-safety related
ocedures specified by References

rform noise testing for all
0 when extensive modifica-

Buring the course of our review of items 1, 2, 3\and 4 to Position 19
as discussed apove, we determined that verificatiyn of a modified CPC/
CEAC Fortran
important ste
therefore requested to discuss the verification pr cess, the use of
design codes

audit. -
In Section 1.3.2.1 of Reference 3 the licensee presented a brief \
discussion phich described the verification process and the documen-

tation and ftorage of results., This information, coupled with the
requirement| in Appendix D. of Reference 4 that the system transient
code be used to determine the required trip time for Phase II dynamic
test cases,
staff therefy
the CPC/CEAC F

imulation Code as identified in Refdrence 9 was an
in the software change procedure. The licensee was

and the documentation and storage of results for later

adequately addresses staff concerns on this issue. The
e finds the verification methodology for changes to
ortran Code acceptable.
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< Summexy On Position 19

d References 3, 4, 5, 7,712, 13 and 14 which address o
ncerns specified ju Position 19 regarding qualifica-

ge proceduress We have concluded that Position -

Jicensee May proceed with software changes in

d ddcumentation.

We have revi

the outstanding
tion of software ¢
19 is resolved and th
accordance with the appr

hgcongition 2.C.(3)(k) (4) has been fully
gcessary, and we conclude that Facility
can be amgnded by removing Ticense condition

Therefore, we find that t
satisfied, is no longer
Operating Licensing NPF
2.Ce(3)(k)(4).

Environmental Consideration

We have determined that the amendment does\not authorize a change in
effluent types of total amounts nor an increase in power level and will
not result in apy significant environmental i pact. Having made this
determination, /we have furhter concluded that dhe amendment involves

an action whi¢gh is insignificant from the standMoint of environmental
impact and, pursuant to 10 CFR §50.5(d) (4), that \an environmental impact
and/or negatfive declaration and environmental impact appraisal need not
be prepared/in connection with the issuance of thi amendment .

Conclusion

We have cgncluded, based on the considerations discusied above that
(1) becaude the amendment does not involve a significakt increase in
the probaljility or consequences of accidents previously\considered or
“a signifidant decrease in any safety margin, it does not\involve a
significant hazards consideration, (2) there is reasonabl assurance
that the health and safety of the public will not be endangered by
operation in the proposed manner, and (3) such activities will be

. ,
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Our review of items (1), (2), (3) and (4) and our bases for resolution
of these items as specified in Position MNo. 19 are presented below:

“ITtem 1; PositionVIQ

The Ticensee committed to provide a revised Software Change Procedure

to incorporate a Phase II test program consistent with the upgraded
single channel test capability. The software change procedures,
consisting of methodology and test case definition, are to be followed -
when specifying and implementing modifications to t uality assured
core protection calculator/control element as ¥ calculator (CPC/CEAC)
software and decumentation. References Lafid 2 are the software change

procedures submitféﬁ*éy;&ﬁs licensee response to the commitment.

is described in Reference 1. It
ic Software Verification Tests
parameter tests on the single channel
integrated software/hardware
a minimun of 500 cases

the full range of each

The revised Phase II test pro
consists of input sweep tests
(DSVT) and live input-singl
system to verify the perfoymance of th
system. Input sweep testf are to incl
which cover the region CPC operation ov
CPC input sensor signa¥s.

The DSVT cases will e selected with emphasis on\testing the modified
portions of the software. A complete set of test kases used for the
ANO-2 Phase II testing are defined, and five of the i
basis events are identified as DSVT test cases to be Bxecuted for all

software modificatfions. Additional tests cases are toNbe selected
with consideratiop of the nature and complexity of the software change
that has been perfformed.

Five Tive input single parameter test cases are also identified for
application to all software changes. The bases for generation of
acceptance criteria and for satisfaction of these criteria are
described.

We reviewed the software change procedures in References 1 and 2 and

a meeting was held with the Ticensee on November 9, 1978 to discuss

the procedures. While the meeting clarified many of our review concerns,
a few concerns remained and these were formally defined to the applicant
by means of a letter described in Reference 8. These concerns required
additional clarification of the acceptance criteria stated in Reference 1.

. Specifically the acceptance criteria for input sweep tests did not
address a method for identifying design errors which may exist in the
software. Also in our letter (Reference 8) to the licensee, we identified
deficiencies in the verification for several of the change procedures
presented in Reference 2.

.....................................................................................................................................................
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The staff has also concluded that the Single Channel Test Facility
is an acceptable test system for testing of software changes as
required by Position 19. This conclusion is based on the noise test
capability described in Reference 3 and summarized in Item (4) below
as well as the test capability wh1ch has been demonstrated and docu-
mented in Reference 5.

Item 3; Position 19

Software Consultant on Plant Safety Compittee

In our assessment of software changg/procedures presented in Safety
Report, Supplement No./Z, we concluded that a qualified
“software consu t was requxre to serve on the Plant Safety Cormittee.
we established this“wequirement/to ensure that a person with the technical
expertise required to erstghd the function and design of the Core
Protection Calculatory SysSsel would be a member of the Plant Safety
Comnittee and would review ty questions regarding the system.

The licensee defined in RefferenceN3 a modification in-the form of a
proposed technical specifacation redsrding the makeup of the Plant

Safety Committee. We folind the proposed technical specification
unacceptable as it did got specify qualiication requirements of the
proposed member to the Lommittee. The lisensee then revised the

proposed technical spefification in Reference 11 and xt was found o
to be acceptable.

In Reference 11, the [licensee specifies a softkare experience
requirement as follows:

"One of these two years of experience shall be with certified computer
programs.” .

In response to a reqiest from our Office of Inspection and Enforcement--
regarding the interpnetation of certified computer programs, we provide
the following: CertiXied computer programs are those computer programs
for which the validity alification test results has been attested

to demonstrate conformance to the functional requ1rements of the computer
program, :

The licensee proposed a member of the plant staff, Mr. Thomas C. Cogburn,
to be the Nuclear Eng1neer - Software Engineer for the plant safety
committee. Mr. Cogburn's nuclear engineer1ng qualifications are presented
in Amendment No. 44 of the SAR. Mr. Cogburn's software engineering qualifi-
cations were presented to the staff at an August 31, 1978, meeting with

the applicant. We have reviewed the condidate's qualifications in nuclear
engineering and in software engineering and f1nd them acceptable in terms
of the reguirements for the position,
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Based on our review and approval of the licensee's proposed technical
specification for a software consultant, Technical Specification
6.5.1.2 has been modified to include Nuclear Software Expert as a
member of the Plant Safty Committee. Also, the generic qualifications
for the membership on the Plant Safety Committee regarding the Nuclear
Software Expert have been defined in Technical Specification 6.5.1.2,
Administrative Controls. '

Item 4; Position 19

The licensee committed to describe a noise test program, including
synthetic noise testing on the single channel test facility, for use ‘
in the qualification of software changes.

Tuation of all software
protection calculator/control
System response due. to plant
initially be analytical in nature
and will evalua¥e the potential significant alteration to the noise
response. The modified (CPC/CEMC) software is to be evaluated by testing
for noise response if judged ngcessary axa result of the analytical
evaluation.

section 2.6 of Reference 3 provides for e
changes for possible effects of the co
element assembly calculator (CP
process noise. T

The noise test program described by the licensed includes the use

of simulated process inputs pon the Single Channel\Jest Facility to
provide the best available yesprsentation of actual\plant noise, with
the preferred source being FM tape recordings of in-plant noise on
CPC/CEAC process inputs., e noise generation capability of the

Single Channel Test Facilify includes a 16-channel FM tape recorder and
appropriate amplification dguipment, a broadband noise generator for
random noise synthesis. Acceptance criteria for noise response test
results is based on the retention of conservatism in the trip variables
and plant availability considerations.

The staff has reviewed the noise test capabilities and the approach

to noise testing which has been described by the licensee and finds

it generally acceptable for qualification of software changes. However,
after careful evaluation, we found specific aspects of the process
noise evaluation proposed by the licensee in Section 2.6 of Reference 3
are unacceptable. The licensee proposes that software changes to the
CPC/CEAC system be analytically evaluated for their potential to
significantly alter the systems's response to plant process noise. If
the analytical evaluation indicates that the potential for significant
alteration of the noise response exists, the modified software will be
tested to verify that the altered noise response of the system is
acceptable. .
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SAFETY EVALUATION

A. Redundant Valve P

HE OFFICE OF NUCLEAR REACTOR REGU
SUPPORTING AMENDMENT NO ‘
(ARKANSAS POWER AND LIGHI-COMPANY ) ’

DOCKET NO. 50<368

ition Ind%

In Supplement No. 2 to\the Arkansas Nuclear One-Unit 2 (ANO-2) Safety
Evaluation Report we stded that the Arkansas Power and Light Company

(licensee) had

committed Ko providing redundant Class IE valve position

indication.in the control om for recirculation valve 2CV-5628-2,

safety feature

in the\ecirculation 1ine from the engineered
sysgem punps tQ the refueling water storage tank.

Thé licensee subpitted schemati diagrams. for implementation of the
~required design/modifications and\verified that the installed equipment
would be envirgnmentally and seismNcally qualified to maintain operability

Based on ouy review of the schematics
we found the design modifications to b
Ticensee sfated that implementation of
not be cogpleted until after fuel loadin
schedulest Therefore, in Anendment No. i

license ¢onditi

for Valye 2C-5628-2 should be completed wi

on Septgmber 1,

On Margh 1, 1979, the 1icénsee,advised us th
of thg design modifications had been complet

Aprilf4, 1979,

that the design modifications had been compl

license conditi
as stipulated i

nd the Ticensee's commitments,
acceptable. However, the

e design modifications could
because of procurement

to Operating License NPF-6,

t design modifications

hin six months from issuance

on 2.C.(3)(m) stipulated th
1978, of Amendment No. 1.

t the implementation

d and by letter dated
nforcement verified

ted in accordance with
ind that the condition
fully satisfied, is

the Office of Inspection and

on 2.C.(3)(m). Therefore, we
n condition 2.C.(3)(m) has bee

no Tonger necessary and we conclude that Facilty Operating License
NPF-6 can be amended by removing license condition 2.C.(3)(m).
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SAFETY EVALUATION
BY THE OFFICE OF NUCLEAR REACTOR RE
SUPPORTING AMENDMENT NO. X

DOCKET NO. 50-368

. . \,; A ‘ A X
’ : : iy . \
Redundant Valve Position Indicatﬁﬂﬁ////

In Supplement No. 2 to the Afzansag Nuclear One-Unit 2 (ANO-2) Safety

“\“EValuation Report we stated ghat the Arkansas Power and Light Company

{censee} had committed tg/providing redundant Class IE valve position
inditation in the control foom for recirculation valve 2CV-5628-2,
The val¥e is located in the recirculation line from the engineered

- safety feabure system pimps to the refueling water storage tank.

The licensee submit@d schematic diagrams for implementation of the
required design modifications and verified that the installed equipment
would be environmertal Py and seismically qualified to maintain operability

- as required for this safedy system.

Based on our refiew of the schewatics and the Ticensee's commitments,
we found the désign modificationd\to be acceptable. However, the
licensee statéd that implementationnof the design modifications could
not be complgted until after fuel Toading because of procurement
schedules. /Therefore, in Anendment No.\7 to (perating License MPF-6,
license cogdition 2.C.(3)(m) stipulated that design modifications

for Valve /2C-5628-2 should be completed within six months from issuance
of Amendmént No. 1 on September 1, 1979, - \

On March 1, 1979, the licensee advised us that the implementation
of the fesign modifications had been completed and Wy Tetter dated
April 4, 1979, the Cffice of Inspection and Enforcemdt verified
that the design modifications had been completed in ackprdance with
licenge condition 2.C.(3)(m). Therefore, we find that e condition
as stipulated in condition 2.C.(3)(m) has been fully sati fied, is
no lonser necessary and we conclude that Facility Operatiny License
NPF-6 cambe amended by removing license condition 2.C.(3)(m).

orriced» |-

SURNAME D>

DATE 3>

...............................................................................

Precronsrstcatrcacrovesirnisuciransernncosssesssesronta

.............................................................................

MNEC FORM 318 (9-76) NRCM 0246 ) P u.5. GOVERNMENT FRINTING OFFICE: 1978 - 245 - 768

.........................................................................

...................................................................................................

.........................................................................




—

UNITED STATES DISTRIBUTION:
NUCLEAR REGULATORY COMMISSION Docket Files

WASHINGTON, D.C. 20555 LWR #1 Rdg
EGHY1ton (2)
LEngle
Docket No.  59-368 JUN 19 1979 CThomas

Docketing and Service Section
Office of the Secretary of the Commission

SUBJECT: NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY OPERATING LICENSE FOR

ARKANSAS NUCLEAR ONE, UNIT 2 - Amendment No. 12

Two signed originals of the Federal Register Notice identified below are enclosed for your transmittal
to the Office of the Federal Register for publication. Additional conformed copies (15 ) of the Notice

are enclosed for your use.

0 Notice of Receipt of Application for Construction Permit(s) and Operating License(s).

[ Notice of Receipt of Partial Application for Construction Permit(s) and Facility License(s): Time for

Submission of Views on Antitrust Matters.
U Notice of Availability of Applicant's Environmental Report.

0 Notice of Proposed Issuance of Amendment to Facility Operating License.

[ Notice of Receipt of Application for Facility License(s); Notice of Availability of Applicant's
Environmental Report; and Notice of Consideration of Issuance of Facility License(s) and Notice

of Opportunity for Hearing.
L] Notice of Availability of NRC Draft/Final Environmental Statement.
0 Notice of Limited Work Aﬁthorization.
LI Notice of Availability of Safety Evaluation Report.
[J Notice of Issuance of Construction Permit(s).
& Notice of Issuance of Facility Operating License(s) or Amendment(x).No. 12 to ANO-2

O Other:

P.S. An extra copy of Amendment No. 12 enclosed for NRC PDR,

Office of Nuclear Reactor Regulation

Enciosure:
As Stated
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UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-368

ARKANSAS POWER AND LIGHT COMPANY

ARKANSAS NUCLEAR ONE, UNIT 2

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY OPERATING LICENSE

The U. S. Nuclear Regulatory Commission (the Commission) has issued
Amendment No. 12 to Facility Operating License No. NPF-6 to Arkansas Power
and Light Company for Operation of Arkansas Nuclear One, Unit 2 (the facility)
Tocated at the licensee's site in Pope County, Arkansas. The amended license
is effective as of its date of issuance.

The amendment modifies a condition to Facility Operating License
No. NPF-6 by removing the restrictions on the making of any software changes
on the core protection calculator system based on Commission approval of the
licensee's change procedures. Also, the Technical Specifications have been
changed to include a Nuclear Software Expert as a member of the licensee's
Plant Safety Committee. Finally, the amendment removes another condition
regarding implementation of redundant valve position indication in the
control room which has been verified to be completed in accordance with
design modifications previously approved by the Commission.

The Commission has made appropriate findings as required by the Atomic
Energy Act of 1954, as amended (the Act), and the Commission's regulations
in 10 CFR Chapter I, which are set forth in the amended license. We have
concluded, that because the amendment does not involve a significant increase

in the probability or consequences of accidents previously considered and

Ry
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does not involve a significant decrease in a safety margin, the amendment
does not involve a significant hazards consideration. The application for
the Ticense amendment complies with the standards and requirements of
the Act and the Commission's regulations.

The Commission has determined that the issuance of this amendment will
not result in any significant environmental impact and that pursuant to
10 CFR Section 51.5 (d)(4) an environmental impact statement or negative
declaration and environmental impact appraisal need not be prepared in
connection with issuance of this amendment .

For further details with respect to this action, see (1) Amendment
No. 12 to Facility Operating License No. NPF-6 and (2) the Commission's
related Safety Evaluation supporting Amendment No. 12 to License No. NPF-6.
These items are available for public inspection at the Commission's Public
Document Room at 1717 H Street, N. W., Washington, D. C. 20555 and the
Arkansas Polytechnic College, Russellville, Arkansas 72801. A copy of
items (1) and (2) may be obtained upon request addressed to the U. S.
Nuclear Regulatory Commission, Washington, D. C. 20555, Attention: Director,
Division of Project Management, Office of Nuclear Reactor Regulation.

Dated at Bethesda, Maryland this,eﬂ%%éy of 1979.

hn F. Stolz, Chief
ght Water Reactors“Branch No. 1
ivision of Project Management
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