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UNITED STATESym

~3{}yg/'j( g NUCLEAR REGULATORY COMMISSION,
ra WASHINGTON, D. C. 20555- .,_

k . k / SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
. . . . -

REGARDING THE PROCEDURES GENERATION PACKAGE FOR i

THE EMERGENCY OPERATING PROCEDURES FOR

ARKANSAS NUCLEAR ONE, UNIT NO. 1

DOCKET NO. 50-313

1. INTRODUCTION N

The "THI Action Plan" (NUREG-0660 and NUREG-0737) required licensees of
operating reactors to reanalyze transients and accidents and to upgrade
emergency operating procedures (E0Ps) (Item 1.C.1). The plan also
required the NRC staff to develop a long-term plan that integrated and .

expanded efforts in the writing, reviewing, and monitoring cf plant )
procedures (Item 1.C.9). NUREG-0899, " Guidelines for the Procedures

{Generation Package" (PGP) provided guidance for preparing E0Ps. A PGP |

is required by Generic Letter 82-33, Supplement 1 to NUREG-0737, " !
Requirements for Emergency Response Capability." The generic le.tter j
requires each licensee to submit a PGP, which includes: q

i) Plant specific technical guidelines
ii) A writer's guide
iii) A description of the program to be used for the

validation of E0Ps
(iv) A description of the training program for the
- upgraded E0Ps. ]

|
IThis Safety Evaluation (SE) is the review of Arkansas Power & Light

Company (AP&L) submittals describing the development and implementation of
E0Ps for the Arkansas Nuclear One Unit 1 (ANO-1) plant.

'The review was conducted to determine the adequacy of the AP&L program .

for preparing, implementing, and maintaining upgraded E0Ps for ANO-1. -!

This review was based on NUREG-0800, Subsection 13.5.2, " Standard Review
Plan for the Review of Safety Analysis Reports for Nuclear Power Plants".
Section 2 of this SE briefly discusses the AP&L submittals, the NRC
staff review, and the acceptability of the submittals. Section 3
contains the staff's conclusions.

The staff determined that the procedure generation program for ANO-1 has
!

| several items that must be satisfactorily addressed before the PGP is
acceptable. AP&L should address these items in a revision to the PGP, or
justify that revisions are not necessary. The revision of the PGP, and j

subsequently of the E0Ps, should not impact the schedule for the use of I

the E0Ps. The revision should be made in accordance with the ANO-1
administrative procedures and 10 CFR 50.59.

2. EVALUATION AND FINDINGS

In a letter dated April 15, 1983, from J. R. Marshall (Manager -
Licensing, AP&L) to Darrell G. Eisenhut (NRC), AP&L sublaitted its
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response to Generic Letter 82-33. Included in that submittal was the PGP
for ANO-1. The PGP contained the following sections:

Appendix 6A - A technical Paper entitled " Abnormal Transient*

Operating Procedures"
Appendix 6B - ANO-1 Plant Specific Technical Guidelines*

Appendix 6C - E0P Writing Guidance*

Appendix 6D - E0P Validation Program*

Appendix 6E - E0P Training Program*
.,

A letter dated July 17, 1984 from J. R. Marshall to J. R. Miller (NRC)
provided further clarification.

The review of the ANO-1 PGP follows:

A. Plant-Specific Technical Guidelines (P-STG)

The ANO-1 procedures generation package was reviewed to determine if
it provided an acceptable Plant Specific Technical Guideline that met
the objectives of NUREG-0899. Such a guideline is required by
NUREG-0899 to provide E0P writers, in conjunction with the generic
guidelines, all the technical information necessary for preparing
E0Ps. A review of P-STG program description was made to determine if
it provided acceptable methods to meet the objectives of NUREG-0899.
The staff's review of AP&L's P-STG identified the following concerns: )

!

1. AP&L's P-STG program description should specify the approved
- version of the owner's group guidelines that is to be u nd as

the basis for the ANO-1 E0Ps.

2. The P-STG program should describe the process used to translate
the generic technical guidelines into the ANO-1 P-STG.

3. The P-STG itself should identify the necessary systems,
instrumentation, and controls utilizeo by the generic guidelines *;
and specify the equivalent systems, instrumentation, and controls
at ANO-1 and how they satisfy the needs of the generic guidelines.
This is required because of design differences between ANO-1 and
the reference plant. All differences should be identified to
the E0P writer, including the alternative means by which the
intent of the generic guideline is to be maintained.

I

4. The P-STG program should describe how deviations to the generic |guidelines, including additions, deletions, and the incorporation ;

of plant specific setpoints and values, are to be identified and .]
documented by the E0P writers in the generation of the E0Ps I

ispecific to ANO-1.

5. The P-STG program should specify the requirements for providing
technical justification for each deviation in the documented
deviations. The requirements for the performance of safety

n . _ _ __ _ _____ _ _ _ _ _ _ _ _ _ _ _ . __ __ _ _ - _ ___ _ _ _ _ D
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evaluations 1er 10 CFR 50.59 for.potentially safety significant
deviations siould also be delineated.

Refer to Appendix A of NUREG-0800,." Standard Review Plan", Section
13.5.2, for additional guidance concerning the requirements for an
acceptable Plant Specific Technical Guideline.

B. Writer's Guide

Rather than including a comprehensive E0P writer's guide, the ANO-1 -

PGP submission includes the following documents that provide
guidance to E0P writers:

Appendix-6B to the AP&L-ANO-1 and ANO-2 Response to Supplement*

1 to NUREG-0737, dated April 15, 1983
'

ANO-1 procedure 1000.05 (Rev. 10), which addresses procedure"

format and content-

ANO-1 procedure'1000.06:(Rev. 21), which addresses procedure*

review and the safety-related classification of procedures

ANO-1. procedure 1013.02 (Rev. 18), which addresses control,*

distribution, and changes to plant procedures

A table included in the submittal identified the relevant sections
of the ANO-1 procedures. The guidance to writers was reviewed to
determine if it described acceptable methods for accomplishing the
objectives stated in NUREG-0899. The purpose of the writer's guide
is to help ensure that "certain favorable features" of E0Ps are
maintained when E0Ps are revised. The staff identified the i

*following concerns:

1. To ensure that all appropriate guidance is followed by writers
when E0Ps are produced or updated, the PGP should be revised as -

follows:

a. AP&L should produce a comprehensive writer's guide that,
as stated in Section 5.1 of NUREG-0899, contains "all
necessary information and guidance for translating the
technical information into the plant's emergency operating
procedures."

b. The writer's guide should include a statement of
commitment to use the writer's guide in developing and
revising any E0Ps. j

2. The discussion in the writer's guide of cautions and notes
should be revised with regard to the following: !

1

-
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| a. Section 6.1.9, page 4, of ANO-1 procedure 1000.05 |
- describes the use and placement of precautions but

.Ir.

provides no guidance on the formatting of precautions.
The' writer's guide should include guidance on the
formatting of precautions. An' example.should be provided.

b. Cautions address conditions, practices, or procedures
that must be observed to avoid personal injury, loss of
life, a long-term health hazard, or damage to equipment.
The writer's guide'should include a definition of cautions. ;

< .1

c. Notes provide important supplemental information i

concerning specific steps or sequences of steps in the j
procedures. The writer's guide should include a j

definition of notes. q
l

d. The writer's guide should be expandea to describe a method )of formatting cautions and notes. So that notes are not
confused with cautions, these formats should differ,

e. The writer's guide should describe some emphasis technique-
Ito distinguish cautions and notes from other elements of

E0Ps.

f. Operators should be aware of all information in a caution
or note before they perform the' step to which the caution
or note applies. The writer's guide should indicate that
cautions and notes will be placed directly before the step

- or procedure to which they apply.

g. The writer's guide should state that each precaution,
caution, and note will be wholly contained on a single
page,

h. The writer's guide should state that actions should not be
included in cautions, precautions, or notes. -|

i. The writer's guide should state that each caution and note
will contain one and only one topic.

3. The writer's guide should include a discussion of logic terms:

a. The writer's guide should define, describe the use of, and ,

provide examples of logic terms listed in NUREG-0899, j

Appendix B, pages 39-41, inclusive @ , exclusive @ , g , ,

IF NOT, THEN, and WHEN. .'

l

i

I
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b. The writer's guide should state that THEN will not be used
to run action steps together. Actions that are embedded
in this way create several problems: Embedded actions may<

be overlooked and not performed, or they may be confused
with logic statements. Embedded actions also make it
difficult to verify the performance of each action step

'

with a check-off.

c. The writer's guide sMuld discuss the use of AND and OR
~

together.
.-

d. The writer's guide should state that logic terms will be
uniquely emphasized, and should describe a method of-
emphasis.

4. Section 6.1.17, page 5, cf ANO-1 procedure 1000.05 mentions the
use of test flow charts as attachments to E0Ps. To ensure the
usefulness and readability of these attachments, the writer's t

guide should provide comp 1cte guidance on the construction of
flowcharts. |

5. Section 1, page 60-1, of the writer's guide mentions
transitions to procedures other than emergency operating
procedures and Section 5, page 6C-3, mentions instructions to
a tabbed section of the procedure being executed. More
information on transitions should be provided:

a. The writer's guide should define each type of transition-
made in E0Ps and described a unique format for each type.
For example,_a distinction should be drawn between I

references to execute another procedure (or portion of |
another procedure) concurrently and instructions to exit i

that current procedure and enter another prbcedure.
,

b. The writer's guide should include a commitment to minimize
referencing and branching. :

c. The writer's guide should discuss the criteria to be used
when deciding if the necessary steps should be included in
the text of the procedure or if referencing or branching
should be used. The length of the set of referenced steps

,

is one possible criterion. 1

d. The writer's guide should be revised to indicate that the
following information will be included in a transition
statement: the step number, the procedure title, the ,

'

section title, the procedure number, and the section number.

|

|
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e. The writer's guide should state that procedure. steps
should contain only one action.

,

1

f. Thewriter'sguideshouldindicatethat(1)actionsteps
'

;

should be sequenced according to technical necessity

coritrol room; (2)portant) and the physical layout of the(which is most im,

action steps should be structured to|
minimize the physical interference of personnel in the
control room; (3) action steps should be structured to
avoid unintentional duplication of tasks; (4) action steps -

should be structured to n!inimize the movement of personnel
in the control room; (5) action steps should be structured i

to be consistent with the roles and responsibilities of I

operators; (6) action steps should be structured to
enable the control room supervisor to follow staff actions
andmonitorplantstatus;and(7)actionstepsshouldbe
structured to be executed by the minimum control room
staffing required by the Technical Specifications.

9. The writer's guide should include a description of the system
of organization, section headings, and step numbering that will
be used in E0Ps. Examples should be provided.

10. The discussion of abbreviations and acronyms in the writer's
guide should be' revised to address the following:

a. The writer's guide should be revised to specify that only
- acronyms and abbreviations that inexperienced operators

will recognize without reference to a glossary will be
used in E0Ps. These acronyms should be included in a'

list, and the writer's guide should state that only
acronyms and abbreviations from this list should be used
in E0Ps.

b. The abbreviations and acronyms list in Attachment 1 of the -

writer's guide, page 6C-5, does not include definitions.
The inclusive list of acronyms and abbreviations in the
writer's guide should define each term listed.

c. The writer's guide should state that the abbreviations and
acronyms used to label equipment, displays, and controls
will be used in the procedures.

d. The writer's guide should specify that each abbreviation
and acronym will have only one meaning and that any

'

expressien will be represented by only one abbreviation or
acronym, unless it would be impossible to follow this
guidance due to conflicting control panel markings.

!

_ _ _ _ _ - _ _ - _ _ _ _ _ _ _ - -
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e. Unless the abbreviations are identical to control panel 1

writer'sguideshouldnotinclude(1).anyabbreviationsof..
Imarkings, the inclusive list of abbreviations'in the.

simple words, (2) and abbreviations that~are similar to
,

other abbreviations, or (3) any abbreviations that-are'

words themselves.!

-11. The' discussion of figures and tables in the writer's guide
should be revised to address the following:

.

a. Because reference to attachments interrupts the flow of
information to operators and may result in confusion or' - i

delays, attachments should be used sparingly.. The
writer's guide should define the criteria used to
determine-the information that will be-included in
attachments.

b.. The writer's guide should state that attachments will be
numbered with Arabic numerals in the order in which they
are referenced in the text; that page-identification
information for Attachments will be the same as that used.
for instruction pages; and that the cover page will
include the word " Attachment," the attachment number, and-

-a descriptive title of the attachment.
I

c. The writer's guide should explain how attachments will be''
located in the write.r's guide so that they can be easily .

. located and identified by operators.

d. The writer's guide should describe a system for uniquely
identifying figures and tables..

The writer's guide should address requ'irements fore.
labelling within figures.

.

f. The writer's guide should state that all reproductions of
figures and tables will be made fro:n the originals and
will be af a quality equal to the originals. !

g. The writer's guide should state that, in figures and
tables, units of measure will accompany all numbers and
that the units used will correspond.to control panel
markings.

h. The writer's guide should provide precise requirements for
the size of figures.

i. The writer's guide should include examples of correctly
formatted tables and figures.

,

i

.

___________-m.__ _ _ . .m__________-_m._--_
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12. The writer's guide should discuss the need to provide location
information in E0Ps for equipment and controls that may be hard
to find. This discussion should address the criteria for
providing location information and the correct format for
providing location information. An example should be provided.

13. Attachment 3 of AND procedure 1000.06, page 23 shows a blank |

record of changes and revisions form to be used as a cover
sheet for E0Ps. The writer's guide should provide an example '

of a completed cover sheet, rather than just an example of a .j
blank form, and should describe where on the cover sheet the j

following information should be located: procedure
identification, the revision number, the total number of pages,
review and approval signatures, and the unit designation.

l

14. The. writer's guide and ANO-1 procedure 1000.05 mention entry |
conditions. The writer's guide should describe the format of
entry conditions. An example should be provided. i

15. Section 6.1.5, page 3, of ANO-1 procedure 1013.02 states that
each page of the E0P will be typed on a special form and
indicates that the revision or change numbers and dates will be
included in a given location on that form. The writer's guide
should describe how the following information will be included
in a consistent location on each page: the title or the unique
procedure number, the revision number, the unit designation,
and the facility designation.

16. The writer's guide should be revised to include a discussion of
some type of peacekeeping aid.

~

17. Instruction for formatting the elements of E0Ps should be
revised to specify margins for each text column, line spacing,
and pitch size.

,

18. The writer's guide should include a discussion of numbers and
calculations that addresses the following concerns:

a. The writer's guide should be revised to indicate that
Arabic numerals will be used in E0Ps, specify the use of
decimals, and state that the nunber of significant digits
given in E0Ps will not exceed the accuracy at which
displays can be read.

b. The writer's guide should state that units of measure
should be familiar to operators, should correspond to|

units on instruments, should not require any conversions
,

or mental manipulations. Examples provided should agree i

with the text.

|

| 4
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c. The writer's guide should specify that, whenever possible,
-tolerances be presented in a manner that does not require
operators to perform calculations; for example, a
tolerance should be presented as "5 inches to 9 inches,"
rather than "7 2 inches."

d. The writer's guide should state that calculations will be
avoided whenever possible and should indicate how
operators will be assisted in making calculations (by such
aids as forms or decision tables) if calculations are -

unavoidable.

i 19. The writer's guide should include a discussion-about the use
and revision of E0Ps that addresses the following-concerns:

a. The writer's guide should discuss the location of E0Ps in
the control room and the techniques'that will be used to
differentiate E0Ps from other plant procedures.

b. The writer's guide should specify that the quality of E0P
copies (that is, the legibility, completeness, color)
should equal the quality of the original procedure.

c. The writer's guide should describe a system to ensure that
the E0Ps are promptly updated when changes occur in plant
design, in Technical Specifications, in the Plant Specific

' Technical Guidelines, in the writer's guide, in the {
- control room, or in other plant procedures that affect |

E0Ps.
i

With adequate resolution of the above items, the ANO-1 writer's
guide should acccmplish the objectives stated in NUREG-0899 ard -

should provide adequate guidance for translating the technical
guidelines into E0Ps that will be usable, accurate, complete,
readable, convenient to use, and acceptable to control room -

operators.

C. Verification and Validation Program

The description of the verification and validation program was
reviewed to determine if it described acceptable methods for

3
!

accomplishing the objectives stated in NUREG-0899. The ANO-1 E0P j
l verification program consists of a desk-top review that compares the J

new E0P against the procedures it replaces. The validation program
consists of control room walk-throughs. The staff identified the

'

following concerns:
|
'

1. The validation and verification program description should
q

include a statement of the programs' objectives. These j
'objectives should, at a minimum, include the following:

.
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a. There should be a high level of probability that the

procedures will work; that is, that the-procedures will
successfully guide the operator in mitigating plant
transients. |

b. E0Ps should be usable, that is, operators should be'able -

to follow E0Ps with a minimum of delays, confusion, and {
'

errors. 1
*q

c. E0Ps should be technically correct; that is, E0Ps should i

accurately reflect the plant-specific technical guidelines., i
i

d. E0Ps should be written correctly, that is,'they should ]accurately reflect the Writer's Guide. q

e. The~ level of information and the language presented in
E0Ps should be compatible with the minimum number of J
operating staff required in the control room. The level 1

of,information and the language in E0Ps should also be !

cerrpatible with the staff members' qualifications,
training, and experience. ?

I
f. There should be a high level of probability that all

instruments and controls are adequate and that an accurate
correspondence exists between the E0Ps and the control
room and plant haroware. ]

:

2. The validation and verification programs should describe the ;
methods that will be used during verification and validation: !

a. The validation progran should be revised to state that
simulator exercises are the primary validation method. In ,

those instances where the simulator differs from or does '

not respond in the same manner as the actual plant,
~control room walk-throughs should be used in addition to

or instead of simulator exercises. The validation program j

should describe the criteria for determining the need for
additional validation in these situations and the method i

that will be used.
i

Ib. The validation program should state whether a generic or
plant-specific simulator will be used. If a generic

'

simulator is used, the validation program should contain a-
' commitment to re-validate all E0Ps on a plant-specific ,]

simulator when one becomes available. The validation plan ,j
should be followed during this re-validation. Further, if I

a generic simulator is used, control room walk-throughs j
should be used for all scenarios. Exercises on a generic 1
simulator are not an adequate substitute for control room

{wal k-throughs. The validation plan should be revised
accordingly.

!

l
i
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c. During verification, control room walk-throughs should be
used to establish the correspondence between E0Ps and
plant instrumentation. Simulator exercises are not an
adequate means of establishing this correspondence.

3. In addition to stating that the verification desk-top review of
the E0P will compare the E0P against the procedures it replaces,
the verification plan should also indicate that desk-top reviews,
by both individuals and operating teams, will be used to
establish the technical accuracy.of the.EOP. *

4. The validation and verification program should discuss the
types of personnel that will be involved in validation and
verification:

a. The validation program should indicate that the E0P will
be exercised, during simulator exercises or control room
walk-throughs, with the minimum control room staff
required by.the Technical Specification.

b. The validation and verification program should specify
that plant operators, subject matter experts, procedure
writers, and human factors experts should be involved in
all phases of validation and verification. The validation
and verification program should also specify the criteria
for selection of these team members, and the role and
responsibilities of each individual.

5. The validation and verification program should indicate that
feedback from simulator exercises, control room walk-throughs,
desk-top reviews, and operating team reviews will be used to
ensure the accuracy, readability,' usability, and completeness*

i

of the E0P. A plan for obtaining and using this feedback
should be described. q

>

6. The validation and verification programs should be expanded to
describe a plan for revising the E0P as a result of problems ,

uncovered during validation and verification.
'

7. The validation and verification programs should include a
comitment that the programs will follow during future
validation and verification efforts. >

With adequate resolution of the above items, the ANO-1 verification
and validation program should accomplish the objectives stated in
NUREG-0899 and should provide assurance that the E0Ps adequately
incorporate the guidance of the writer's guide and the technical
guidelines and will guide the operator in mitigating emergency
conditions.

1
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D. Training Program

The description of the operator training program on the AH0-1 !
upgraded E0Ps was reviewed to determine if it described acceptable
methods for accomplishing the objectives stated in NUREG-0899. The

i ANO-1 E0P training program uses classroom training and self-taught
| required readings. The program description also notes that a

significant amount 7f training is accomplished while performing the ,

validation of the emergency procedure, where operators perform *|control rocm walk-throughs. The staff identified the following
concerns:

1. The training program should be expanded to include the
following objectives:

a. Trainees will understand the mitigation strategy and
technical bases of the E0Ps. That is, trainees will
understand the function and use of plant systems,

I subsystems, and components in mitigating transients and
accidents.

b. Trainees will have a working knowledge of the technical
content of the E0Ps. That is, trainees must understand
and know how to perform each step in all E0P instructions
to achieve E0P objectives.

I c. Trainees will be capable of executing the E0Ps (as
- individuals and teams) under operational conditions. That

is, trainees must be able to carry out the E0P successfully
during transients and accidents. .|

'

|

2. To ensure that the training methods used are adequate, the
training program description should be expanded as follows.

a. The training program description should indicate that ~j
simulator exercises are the primary method of training. A
variety of scenarios, including simultaneous and sequential
failures, should be run on the simulator. ;

'

b. The training program description should indicate whether
the simulator exercises will be run on a plant-reference -

or gene.ic simulator. If a generic simulator is used,
operators should be re-trained en a plant-specific j
simulator when one becomes available. !

'lc. The training program description should be expanded to y
ciscuss the method to be used to train the operators in

'areas where the simulator does not react like the plant
,

and in parts of the E0P that cannot be run on the j

l
g

I

I

i

|
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simulator. Under these situations,; walk-throughs should'

be used for operator training.. Classroom training alone- 1

'is not.an appropriate substitute for simulator or-

walk-through training.

3. The training program description should. indicate.that operators
will be trained to use the.EOPs as a: team and that each
operator will be trained in the role ~that he would be expected
to take in an actual emergency.

,

4. Because the-training program will be used when operators are
trained on future revisions to E0Ps, the training program
should specifically include the following information:

a.- The training program should specifically state'that all
operators'will be fully. trained on all current E0Ps before
going on shift. ,

b. The training program description states that training on
major revisions will be conducted in the classroom if
operating conditions'do not allow for control room
welk-throughs. Classroom training alone is not an
appropriate method for training on major revisions. This
section should be revised accordingly.

5. The training program should state that the operators' knowledge
of and performance on the use of the'EOPs will be evaluated

- during and after training,' including re-training, and that
appropriate follow-up training will be conducted, .if necessary.

With adequate resolution of the above items, the ANO-1 training.
program should acccmplish the objectives stated in NUREG-0899 and i

should result in appropriate training for the ANO-1 operators on the
upgraded E0Ps.

,

3. CONCLUSIONS

The staff concludes that, to adequately address the requirements stated
in Generic Letter 82-33 (Supplement 1 to NUREG-0737) and provide
acceptable methods for accomplishing the objectives stated in NUREG-0899
in accordance with the guidance provided in the Standard Review Plan
(NUREG-0800, Section 13.5.2), the PGP submitted by Arkansas Power and
Light Company for Arkansas Nuc'. ear One Unit One in a letter from R.
Marshall (Manager-Licensing,AP&L)toDarrellG.Eisenhut(NRC), dated
April'15, 1983, should be revisad to address the items described in ,i

Section 2 of this report. This revision need not be submitted to the i
NRC. For items in Section 2 that the licensee deems inappropriate for
inclusion in its PGP, it should develop and maintain dccumented
justification. NRR or Region IV will confirm that all items described in

.

'

this report have been adequately resolved by appropriate licensee action
|

i
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or justification-in the course of routine or special inspections.
1 Licensee implementation of comitments contained in the PGP may also be

reviewed--deviations from comitments may result in enforcement action
being taken by the NRC. Therefore, all revisions to the PGP should be
reflected in plant E0Ps within a reasonable period of time. . Future

,

|. changes to the PGPs and E0Ps should be made in accordance with 10 CFR
''

50.59.

Dated: June 23, 1989
.

Principle Contributor: G. Lapinsky
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