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1.1 Purpose

This Work Plan defines the process that will be used to implement the

Emergency Operating Procedure Verification and Validation (EOP V&V) Program,

as described in Hope Creek Generating Station's Procedures Generation Package
(December 1984)., This plan is modeled after the guidelines for EOP verifi-
cation and validation developed under the sponsorship of the Institute of
Nuclear Power Operations (INPO-83-004, March 1983; and INPO 83-006, July
1983). It is consistent with the Nuclear Regulatory Commission's guidance for

EOP preparation contained in NUREG-0899 (August 1982).

1.2 Scope

The Work Plan addresses the following V&V activities:

o Technical Verification (Section 2.0)
o Editorial Verification (Section 3.0)
o Validation (Section 4.0)

o Assessment and Resolution (Section 5.0).

Each activity is defined in terms of objective, method, personnel needs,
facilities/materials, and specific instructions for performing the activity.
This Work Plan will be applied to all EOPs for Hope Creek Generating

Station, as listed below:

o OP-E0.22-099, Post-Scram Recovery

o OP-E0,Z2Z-100, Neactor Scram
OP-E0.22~101, Reactor/Pressure Vessel Control
OP-E0.2Z-102, Containment Control
OP-E0.2Z~103, Reactor Building Control
OP-E0.22~104, Radiocactivity Release Control
OP~E0.2Z-201, Level Restoration
OP-E0,22-202, Emergency Depressurization
OP-E0.2Z-203, Steam Cooling
OP-E0.22Z-204, Spray Cooling
OP-E0.22-205, Alternate Shutdown Cooling




o OP-E0.22-206, Reactor Flooding
o OP-E0.22-207, Level/Power Control.
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2.0 TECHNICAL VERIFICATION

2.1 Objective
The objective of technical verification is to ensure that the EOPs accu-
rately reflect the generic BWROG Emergency Procedure Guidelines (EPGs), the
Hope Creek Plant-Specific Technical Guidelines (PSTCs), and other EOP source
documents. Technical verification will include:
o Verification of the correctness and completeness of the

plant-specific information merged with the generic guide-
lines.

o Verification of the compliance of the resultant EOPs with
the generic guidelines from which they were developed.

o Verification of the compliance of the EOPs with applicable
operating, system, and administrative procedures.
Technical verification will also address the objective of ensuring that
the level of information detail provided in the EOPs is consistent with the
qualifications, training, and experience of the operating staff. (This objec-

tive will also be addressed in other activities of the EOP V&V Program.)

2.2 Applicability
The verification process will be performed on all procedures before their
approval for use. In addition, should an approved procedure be completely
rewritten, the complete verificetion process will be performed on the rewrite,
When a step, subsection, or attachment to an approved procedure is
changed, verification steps will be performed as necessary to ensure:
(a) that procedure changes accurately reflect technical source data; (b) that
the plant-specific technical guidelines are maintained up-to-date; and
(¢) that all procedure changes are written in accordance with the Writer's
Guide,
The instructions given in Section 2.6, 2.7 cover verification of entire

procedures and verification of partial changes separately.



2.3 Summary of Method
Technical verification is a "tabletop analysis" activity. It will be

done by comparing each procedure to the applicable EPG and PSTC, and to data

from other sources such as the Final Safety Analysis Report (FSAR).

Revision 3 of the EPGs will be used. OP-E0.ZZ-101 through 104 were
developed based on Revision 3 of the principal EPCs., OP-E0.2Z-20! through.207
were developed based on Revision 3 of the contingency guidelines,

The BWROG EPGs do not separately address Post-Scram Restoration and
Reactor Scram, which are covered by Hope Creek EOPs OP-EQ0.ZZ-099 and 100.
Technical verification in those cases will refer to other source documents
that provide the EOP bases. (The EPG for RPV Control does include reactor
scram and will be used in the verification of that EOP.)

A checklist will be used to ensure that key points of comparison are
covered consistently. Any apparent discrepancies will be documented, and

assessed and resolved as described in Section 5.0,

2.4 Persoanel
The following types of personnel will participate in the technical veri-
fication of the EOPs, Minimum qualifications and responsibilities are listed

for each personnel category identified:

}s V&V Coordinator
a, Qualifications:

- Experience as 1 Senior Reactor Operator and/or currently
in the SRO license training program at Hope Creek Gen-
erating Station

Thorough knowledge of the EOPs and associated documen-
tation

Thorough knowledge of plant systems

Authority to schedule technical verification activities
and assign duties to personnel.

Responsibilities:
- Schedule activities, facilities, and personnel

- Ensure that copies of EOPs, reference documents, and
materials are available

Conduct preverification briefings to explain the overall
purpose of the EOP V4V Program and the specific process
of technical verification




Coordinate and participate in technical verification
activities

Ensure that all documentation of activities is properly
completed, filed, and distributed,

Technical Evaluators (minimum of 2 for each procedure in addi-
tion to the V&V Coordinator; they will be personnel who did not
participate in writing the procedure)

a, Qualifications:

One will have experience as a Senior Reactor Operator
and/or will be currently in the SRC license training pro-
gram at Hope Creek Generating Station,

One will have experience as a Reactor Operator and/or
will be currently in the RO license training program at
Hope Creek Generating Station.

b. Responsibilities:

Other

Perform technical verification in accordance with Work
Plan

Perform other duties related to technical verification as
directed by V&V Coordinator.

evaluator

a, Qualifications (must meet one of the following)

Training department personnel
o Knowledge of the EOPs and associated documentation
o Thorough knowledge of plant systems

o Familiarity with the Procedures Generation Package and
EOP V&V objectives and requirements,.

Human Factors Specialist
o M.A./M.$. in human factors discipline

o Two years experience in application of human factors
in nuclear power industry

o Experience in procedures development and/or conduct of
EOP V&V in accordance with NRC and INPO guidance.

b. Responsibilities:

Assist V&V Coordinator in explanation and implementation
of technical verification requirements and documentation
of results.



2.5 Facilities/Materials

o Work room with table space to accommodate the participants
and a place to store reference documents and other materials

o A copy of the generic and plant-specific technical guide-
lines for each participant

o A copy of each EOP to be evaluated

o A copy of the Guideline Conversion Documentation

o A copy of the Procedural Step Conversion Documentation
o Access to technical source documents

o A copy of the Technical Verification Checklist for each EOP
to be evaluated (see Section 2.6).

2.6 Specific Instructions for Performing Technical Verificaticn

l.

Brief participants on the following: (V&V Coordinator)
a. Purpose and scope of overall EOP V&V Program
b, Participants and their roles

¢. Steps of technical verification; use of the Technical Veri-
fication Checklist,

Conduct Technical Verification. (Tech Evaluation Team)

a. For each EOP, perform a three-way comparison of the generic
and plant-specific technical guidelines and the EOP, in
accordance with the Technical Verification Checklist,

This will be done in group sessions, with one evaluator
assigned to complete the Checklist, recording all partici~
pants' comments about discrepancies and any unresolved ques-
tions,

b. Verify the accuracy of each plant-specific value given in
the PSTG/EOP by comparison to source data,

Code checklist items for assessment and (V§V Coordinator
resolution process. or designee)

a. Review all checklist responses

b, Determine which responses describe acceptable differences between
the PSTG, EOP, and source documentation and which responses
identify discrepancies or questions that require assessment and
resolution

¢, Write a code by each response on the checklist that requires
assessment and resolution, Include the following in the code:

« Procedure number (e.g., OP-E0,2Z~101 would be 101)

~ Response number (e.g., which comment? The first is |, the
second is 2, ete.).

For example: 101~|




4.

Assemble Checklists and Results Forms for
documentation file and for assessment and
resolution of V&V results.

(V&V Coordinator)

2.7 Specific Instructions for Performing Partial Technical Verification

A partial Technical Verification should be done when revisions are

suggested for a limited portion of the procedure:

Setpoint change for instrumentation

Addition or removal of an alarm

o o0 o o

Changes in a table, graph or attachment,

Addition or removal of a control, controller, display

Brief evaluators on the following:

a. Scope of the revision

(V&V Coordinator)

b. Purpose and scopes of overall EOP V4V Program

¢. Participants and their roles

d. Steps of technical verification, use of technical verification

checklist,
Conduct Technical Verification.

a. ldentify the portions of the Technical
Verification Checklist to be used to
evaluate scope of the revisions)

b, ldentify the reason for the revision and
write this on the top of the first sheet
of the checklist, Verify the accuracy

of the revision with respect to the
applicable portions of the three-way
comparison of the generic and plant-
specific technical guidelines, and the
EOP, using the Technical Verification
Checklist,

¢. Ensure that the applicable portions of
the Technical Verification Checklist

were completed by one team member. This

team member should record all partici~

pants' comments about discrepancies and

unresolved questions,

d. Verify the accuracy of each plant
specific value that required change,

(Technical Evaluation
Team)

(Technical Verification
Team)

(V&V Coordinator)

(Technical Evalulation
Team)



; Code checklist items for assessment and (V&V Coordinator
resolution process, or designee)

a. Review all checklist responses

b. Determine which responses describe acceptable differences between
the PSTG, EOP, and source documentation and which responses
identify discrepancies or questions that require assessment and
resolution .

¢. Write a code by each response on the checklist that requires
assessment and resolution. Include the following in the code:

-~ Prozedure number (e.g., OP-F0.ZZ-101 would be 101)

- Response number (e.g., which comment? The first is 1, the
second is 2, etc.),

For example: 101-1

4. Assemble Checklists for documentation file (V&V Coordinator)
and for assessment and resolution of V&V
results.

2.8 Technical Verification Checklist
The checklist that will be used in Technical Verification is presented on

the following pages.



HOPE CREEK EOP V&V PROGRAM Page | of 11l

TECENICAL VERIFICATION CHECKLIST

Procedure & Rev No. Date of Review:

Procedure Title:

Applicable EPG:

Evaluator Names: Licenses: Job Titles:
RO SRO
RO SRO
RO SRO
RO SRO
RO SRO
INSTRUCTIONS

Checklist items | through 5 are applicable to all EOPs except OP-E0.22-099
and 100, Use checklist items 6 through 9 to verify those two procedures.

Each checklist item contains instructions for making comparisons and
recording findings. After completing the checklist you are asked to review
the checklist findings and notes, and to summarize them on the Technical
Verification Results Form.



HOPE CREEK EQP V&V PROGRAM

Technical Verification Checklist (cont”d) Page 2 of 11

1. Compare each section of the EPG to the corresponding PSTC sectionm.

a. Identify each substantive difference found, other than insertion of
plant-specific information called for by the EPG, by completing
columns | and 2 of Table la.

Then read the justification of the difference in the Guideline
Conversion Documentation and complete column 3 of the table.

Table la: Verification of EPG-PSTG differences. (Use next page for
continuation if needed.)

1 2 3

EPG/PSTG

Section, Adequate Justification?
Step No. Difference (summarize) Yes No (explain)¥

*Also note any difference that does not appear to be justified adequately on a
copy of the PSTG,



HOPE CREEK EOP V&V PROGRAM

Technical Verification Checklist (cont”d) Page 3 of 11

Table la: Verification of EPG-PSTG differences (cont’d).

1 2 3

EPG/PSTC

Section, Adequate Justification?
Step No. Difference (summarize) Yes No (explain)*

*Also note any difference that does not appear to be justified adequately on a
copy of the PSTG.




HOPE CREEK EOP V&V PROGRAM

Technical Verification Checklist (cont’d) Page 4 of 1l

lb. For each place where the EPG indicates that plant-specific
information is needed, verify that the PSTC asccurately specificies
the plant-specific requirement. Refer to Appendix C calculation
results and curves, to the Guideline Conversion Documentation, to
the Setpoint Index, and to other sources as applicable.

Identify any omitted or questionable plant-specific data in
Table 1b.

Table 1b: Verification of plant-specific information. (Use next page for
continuation if needed.)

1 2 3
EPG/PSTG

Step No, Information Required Problem (describe)*

*Also note any problem on a copy of the PSTG.
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Technical Verification Checklist (cont”d) Page 5 of 11

Table 1b: Verification of plant-specific information (cont’d).

1 2 3
EPG/PSTG
S N 1nf ion B trad Prob] p ibe)®

*Also note any problem on a copy of the PSTG,
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Technical Verification Checklist (comt”d) Page 6 of 11l

- Note 2,3.,4.0

The accuracy of the PSTG with reference to the EPG and other
source documents vas verified in checklist item 1. The
following items will compare the EOP to the PSTG. Use the
findings from item | to make sure that you take imto account
any discrepancies between the PSTGC and the EPG.

Compare the purpose stated in Section 1.0 of the EOP text to the purpose
stated in the PSTG. Does the EOP purpose statement clearly cover the
intended scope as defined in the PSTG? Yes No

I1f No, explain:

Reviewv the EOP flowchart. Are the steps and the final plant status it
defives comsistent with the purpose stated in both the PSTG and the EOP
text’? Yes No

I1f No, explain:

Compare the entry conditions stated in the PSTC to those indicated on
the EOP flowchart.

Are the entry conditions shown on the flowchart complete and consistent
vith the PSTG? Yes No

If No, explain:
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Technical Verification Checklist (cont”d) Page 7 of 11

S. Compare each numbered block (step) of the EOP flowchart to the
corresponding step in the PSTG. Ensure consistency of the fcllowing:

o Intent of step.

o Place of step in the total sequence of steps.

o Conditions for starting and stopping actions,

o Aoy time period or time limits for coupleting actions.
o Flant systems and components identified,

o Parameters to be monitored, and parameter units.

0 ‘arameter ranges, values, or trend directions given as criteria
oc cues for decisions or actions.

o Point of entry from another procedure. Review the other procedure
to make sure that the interface between the two is correct.

o lIms:ructions to go to other steps within the procedure or to
other procedures. Check the referenced step or the point of entry
into the referenced procedure to make sure the interface is correct.

o Referrals to curves or other operator aids. Check the aid to make
sure it is appropriate in light of step content.

o Use of Cautions and Notes. Where a Caution is referenced by
oumber, review its content to verify that it is applicable to the
steps indicated.

In reviewing the EOP, also evaluate the completeness and clarity of

steps, notes, and cautions., If you find places that seem to need

clarification, or where operators may need additional information,
sidentify and explain the need in Table 5 (next page).

When & technical difference between the EOP flowchart and the PSTC is
found, review the Procedural Step Conversion Documentation and source
documentation to determine whether there is & basis for the difference.
Record your findings in Table 5 (next page).




HOPE CREEK EOP V&V PROGRAM

Techuical Verification Checklist (comt”d) Page 8 of 11

Table 5: Verification of EOP flowchart accuracy and consistency with PSTC,

EOP
S No. D - ¢ Diff R jed Acti




HOPE CRE'K EOP V&V PROGRAM

Techoica. Verification Checklist (cont’d) Page 9 of 11

‘.

Note 6,7,8,9

These rewaining checklist items apply only to OP-EO0.ZZ-0%9
(Post-Scram Restoration) and OP-E0.22-100 (Reactor Scram).

Reviev the source documentation that defines the bases for the procedure.
Then review the Purpose stated in Section 1.0 of the EOP text.

Is the EOP Purpose consistent with the scope of the action requirements
identified in the source documentation? Yes No

If No, explain:

Does the Purpose stated in the EOP text clearly and adequately summarize
response defined in (he EOP flowchart and the final plant status to be
achieved as indicated by the flowchart? Yes ___No

If No, explain:

Compare the entry conditione shown on the EOP flowchart to those
indicated in the source documentation. Are they consistent’
Yes No

If No, explain:
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Technical Verification Checklist (cont’d) Page 10 of 11

9.

Review each numbered block (step) of the EOP flowchart and verify the
following by referenmce to source documentation:

o Intent of step.

o Place of step in the total sequence of steps.

o Conditions for starting and stopping actions.

o Any time period or time limits for completing actions.
o Plant systems and components identified,

o Parameters to be monitored, and parameter unite.

0 Parameter ranges, values, or trend directions given as criteria
or cues for decisions or actione,

o Point of entry from another procedure. Review the other procecure
Lo make sure that the interface between the two is correct,

o Instructions to go to other steps within the procedure or to
other procedures. Check the referenced ostep or the point of entry
into the referenced procedure to make sure the interface is correct.

o Referrals to curves or other operator aids. Check the aid to make
sure it is appropriate im light of step content.

o Use of Cautions and Notes. Where a Caution is referenced by
oumber, review its content to verify that it is applicable to the
steps indicated.

In revieving the EOP, also evaluate the completeness and clarity of
steps, notes, and cautions. If you find places that seem to need
clarification, or where operators may need additional information,
identify and explain the need in Table 9 (next page).

When & technical difference between the EOP flowchart and source
documentation is found, or where no source can be identified, complete
Table 9 (pext page).
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Technical Verification Checklist (comt’d) Page 11 of 11

Table 9: Verification of EOP flowchart accuracy and comsistency
with source documentation.

1 2 3



3.0 EDITORAL VERIFICATION

3.1 Objective

The objective of editoral verification is to ensure that Hope Creek EOPs
are written in accordance with the Hope Creek Procedure Writer's Guide. This
activity will ensure that procedures are written consistently, clearly and
succinctly. Content, style and format specifications will be reviewed.
Editorial verification will also check that EOPs are written in vocabulary

familiar to the operators.

3.2 Applicability
The editorial verification process will be performed on all procedures

before their approval for use. In addition, should an approved procedure be
completely rewritten, the complete verification process will be performed on
the rewrite,

When a step, subsection or attachment to an approved procedure is
changed, editorial verification steps will be performed as necessary to ensure
all procedure changes are written in accordance with the Writer's Guide and
are typographically correct, When a technical verification is completed on
only specific parts of a procedure, editorial verification of only those
sections will be required,

The instructions given in Sections 3.6 and 3.7 cover editorial verifica-

tion of an entire procedure and verification of partial revisions separately.

3.3 Susmary of Method

Editorial verification is also a "tabletop" activity, Procedure text and
flowcharts are reviewed to determine if they comply with the guidance in the
“ {,er's ruide, Persons participating 'r the editorial verification exercises
will use # checklist to review each item and document problems, Where the
checklist and the procedure disagree, notations will be made on the checklist
itself, Later, these notations will be reviewed, assessed and resolved fol~
lowing the method outlined in Section 5.0,
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HOPE CREEK EOP V&V PROGRAM Page 1 of 7

EDITORIAL VERIFICATION CEECKLIST

Procedure & Rev No.:

Procedure Title:

Evaluator Name: Job Title:
Evaluator License: RO SRO N/A
INSTRUCTIONS

The checklist is designed to address major parts of the procedure in turnm:
title page, table of contents, major sections, attachments/tables and
flowchart.

All checklist items call for a "yes" or "no" answer. “No" indicates a
discrepancy from the Writer’s Guide. In such cases, use the "Comments"
column to identify the problem (e.g., record the step number) and describe
the deviation in detail . If an item is not applicable to a particular
procedure, please note in the comments column

Upon completion of the checklist, read the statement below and sign.

SIGN-OFF

All Checklist items have been reviewed and all comments were written in the
space provided.

Evaluator Signature Date
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EDITORIAL VERIFICATION CHECKLIST

tdentificats

Does the EOP have a unique idemtificationm
number’

Is the title of the EOP descriptive and in
accordance with information contained in
the purpose?

Is the EOP number in accordance with the
guidance provided in the Writer“s Guide,
page 37

Following the "REV" abbreviation, is a
two digit number defining the revision
number present’

Are changes incorporated to the current
revision of the EOP defined on the EOP
title page in the "Remarks" section?

Is the EOP number provided on each page
(including table of contents) in upper
right and lower left corners?

Is a page number provided on each page?

Is the revision number written on each
page in the bottom right corner?

Are pages numbered sequentially?

Does title page contain:
o EOP number
o EOP title
o Revision number

Do the words "LAST PAGE" appear to the
right of the page number on the finmal
procedure page (i.e., last page of Section
4.0, Responsibilities)?




HOPE CREEK EOP V&V PROGRAM

EDITORIAL VERIFICATION CHECKLIST (comt.)

Format

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Is there sufficient contrast provided
(black print with white paper) for all
EOP pages, attachments and flowcharts?

Does the title page conform to the format
shown in the Writer’s Guide, Attachment 17

Is the Table of Contents numbered page 17

Does the table of contents conform to the
format shown in Attachment 2 of the
Writer” s Guide?

Do all the section and major division
titles listed in the EOP appear in the
Table of Contents?

iLre each of the following sections
contsined within the EOP:

Section 1.0, Purpose

Section 2.0, References
Section 3.0, Definitions
Section 4.0, Responsibilities
Section 5.0, Procedure

©C 000 O0O

1f this procedure is in the 100 or 200
series, the steps are presented as &
flowchart?

If this procedure is in the 300 series,
the steps are presented as written text?

Are the parts of the procedure, prior to
the flowchart, on 8 1/2 x 11 inch paper?

On the 8 1/2 x 11 inch paper, is the left
margin approximately 3/4 inch to allow
hole punching without document oblitera-
tion?

Page 3 of 7
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EDITORIAL VERIFICATION CBECKLIST (cont.)

22.

23.

24.

25.

26.

27.

28.

29‘

30.

31.

32.

33.

34,

Is this attachment, form, diasgram, special
instruction or checklist providing supple-
mental information to the EQOP?

NO

Page 4 of 7

COMMENTS

Are all attachments/tables or graphs
identified as attachments?

Do tables include lists or tabular infor-
mation?

Are forms labeled as attachments?

Does this form have a unique identifier
which links it to the procedure (e.g.,
Form OP-E0.2Z 101 (Q) -1)?

Are attachments and tables placed at the
end of the procedure (following the flow-
chart or text)?

Is each attachment/table or graph
numbered independently?

Are all attachments/tables:

o Descriptively titled?

o Clearly labeled?

o Readable?

For each attaciment/table containing
multiple pages, is the page number and
total number of pages (page x of y) on

each page’

Do attachment/table numbers appear on all
applicable pages?

Are attachments or tables in the correct
relative order to other attachments (i.e.,
they should be numbered and appear in the
order in which they are cited within the
EOP)?

Are the attachment pages on 8 1/2 x 11
inch paper in size?

Is the left margin approximately 3/4 inch
to allow hole punching without document
obliteration?
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EDITORIAL VERIFICATION CBECKLIST

35.

36.

37.

38.

39.

41.

42.

43.

47,

t S F YES

Are steps written in a simple, concise
manner ?

NO

Page 5 of 7

COMMENTS

Overall, is the step written in proper
English?

Are the steps written to avoid combina-
tions of "and/or" terms?

Are logic terms in conditional statements
emphasized by using underscoring (If,
Then, And, Or.  When)?

Are conditional steps expressed such that
the condition is stated before the action
vhich is to be performed?

Do commands appear in bold print?

Are flowpath actions written in short,
concise, identifiable steps as opposed to
paragraphs?

Are steps with more than ome action
minimized?

Are numerous objects or actions listed and
bulleted?

Are items listed when there are five or
more?

Do acronyms and abbreviations conform to
the abbreviation list provided in the
Writer”s Guide (Attachment 4)7

» o8 @ r

Is the panel number provided for steps to
be performed at a local panel?

When a deviation from a setpoint is
allowed, is it given as a range or
limiting value rather than as a percen-
tage”?
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EDITORIAL VERIFICATION CBECKLIST (cont.)

Flowchart Step Format (cont.) YES NO

48, Are all referenced documents clearly
identified by procedure number?

49. Are citations for referenced procedures
accurately stated?

50. If calculations are required, is space
provided to perform them?

51, Are formulas for calculation provided
wvhen needed?

52, Are Caution indicators (i.e.,
circles) placed immediately adjacent
the step(s) to which they apply?

53. Do Caution statements avcid the use of

54.

55.

56.

37,

58.

59.

action statements?

s nd F t TVES NO

Do flowchart symbols, conform to those
provided in the Writer’s Guide, Attachment
.

Are major symbol blocks (action, decision
or retainment steps) easy to detect and
discriminate’

Are symbols for entries and exits
(including procedure to procedure) coded?

Do all decision steps require a choice of

one of two opposite possibilities (i.e.,
YES/NO, HIGH/LOW, etc.)?

In decision steps, is the direction of
YES/NO, HIGH/LOW, etc., paths comsistent?

Does the spacing of paths allow operator
easy and accurate movement through the
different flowchart branches?

Page 6 of 7

COMMENTS

COMMENTS
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EDITORIAL VERIFICATION CHECKLIST (cont.)

Flowchart Style and Format (comt.) YES NO COMMENTS

60. 1Is the direction of flowchart paths
indicated by arrows?

61. Are path and loop logic complete so there
is no ambiguity about how to proceed?

62. Are entries to flowpaths indicated as
illustrated in the Writer s Guide,
Attachment 37

63. Are entrances to the left of the EOP
steps”?

64. Do entry arrows contain the EOP number and
step that directed the operator to this
EOP? L

65. Are exits from flowpaths indicated as
illustrated in the Writer”s Guide,
Attachment 3?7

66. Are all exit arrows directed toward the
right side of the procedure?

67. Do exit arrows contain the procedure
oumber and step to be entered?

68, If a graph or table is cited in the flow-
chart, does it provide:

o Readable information

o Information that can be extracted to
the necessary level of detail

o Values that correspcnd to plant
instrumentation?

69. Are margine sufficient, so that all infor-
mation is clear and readable?

70. 1Is the quality of the copy so that the
flowchart is readable?




4.0 VALIDATION

4.1 Objective
The objective of validation is to ensure that the actions specified in

the EOPs can be followed by trained operators to manage emergency conditions

in the plant.

Validation addresses the operational usability and effective-

ness of the procedures, and their compatibility with plant responses, hard-

ware, and shift staffing.

4.2 Applicability

The validation process will be performed on all new procedures prior to

their approval for operational use. In additlon, validation will be performed

when existing, approved procedures are revised, depending on the nature of the

revision.

A revised procedure must be validated when:

The revision arises from a plant equipment change (hardware
or software) that alters the functions or response character-
istics of a system or subsystem, or alters interrelationships
between systems or subsystems.

The revision arises from & change in equipment
characteristics that alters the functions or response
characteristics of a system or subsystem, or alters
interrelationships between systems or subsystems.

The revision arises from a change in plant equipment that
could affect radioactive release control or that raises an
environmental question not previously addressed.

The revision changes cues for operator actions or the
expected results of operator actioms.

The revision changes the sequence of operator actions on one
or more branches of the procedure.

Validation should in all cases be preceded by verification.

4.3 Summary of Methods

Two methods of validation will be used:

1.

Simulation -- Control room personnel perform the procedure on
the plant simulator for an observer team. This will be done
for each EOP insofar as the emergency corditions addressed by
the EOP can be simulated.

Walk-Through -- Control room personnel perform a step-by-step
enactment of the procedure for an observer team, without



actually executing control actions. This will be done for EOPs
that cannot be simulated adequately.

In addition, a nonperformance walk-through will be done during
the DCRDR to check consistency of terminology between each EOP
and the displays and controls provided in the control room.
Scenarios will be prepared for use in simulator exercises and control
room walk-throughs. A scenario is a structural plan of parameter and plant’
symptom changes. Its purpose is to provide the cues needed to guide the path
of performance. This is necessary since there are decision points in the pro-

cedures where the appropriate course of action depends on plant conditions

which may be variable,

4.4 Selection of Validation Method

Either simulator or walk-through exercises can be used to validate an
EOP. When possible, simulator validation is the preferred method. Simulator
validation allows the operators to perform actions in real time with plant
responses similiar to those of the actual unit. When the computer models on
the simulator do not allow certain scenarios to be performed, or when most
actions in the procedure are performed outside the control room, walk-through
validation exercises will be performed. Some additional guidelines for the
selection of EOPs for simulator validation are given below:

o If several EOPs are to be validated, the selection should be
made to represent the array of symptoms which the procedures
involve (e.g.. Drywell pressure above 1.68 psig, Reactor
pressure above 1037 psig, Scram conditions, Dryvwell tempera-
ture above 1359F). Parts of the EOPs may be selected for

simulation to avoid repetition of comparable steps in dif-
ferent procedures.

o Simulator validation is desirable where branching occurs
(within a single procedure or from one procedure to another).
Enough of each procedure should be performed to ensure that
transitions are possible and operationally correct,

o If an EOP directs operators to go to another procedure and
perform it concurrently, the feasibility of this should be
examined using the simulator.

o Where response times could affect plant conditions, simu-
lator validation is recommended.
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o An EOP or part of an EOP should be validated using a simula-
tor if it requires close coordination of actions by differ-
ent operators.

o Where multiple problems or failures exist, simulator valida-
tion is recommended.

4.5 Specification of Scenarios

A brief narrative statement should be written to specify the conditions
under which the procedure is assumed to be performed and the path to be
followed through the procedure.

Several kinds of scenariocs may be used: (1) A scenario may be limited to
one flowpath of a single procedure; (2) a scenario may require that more than
one flowpath of a single nrocedure be executed; or (3) a scenario may require
concurren. execution of two or moure procedures. At a mimimum, at least one of
each of the following cases should be simulated:

o A scenario in which execution of the Reactor Scram pro-

cedure, OP-E0.2Z-100, is fcllowed by the Post-Scram Recovery
procedure, OP-E0.ZZ-099.

o A scenario in which multiple flowpaths within one procedure
are executed (e.g., OP-E0.ZZ-101).

o A scenarioc in which concurrent performance of two or more
grocedures occurs (OP-E0,.Z2-102 and 202, OP-EQ.ZZ~-103, 100,
and 202, OP-E0.2ZZ-201 and 203).

o A scenario in which Reactor Flooding, OP-E0,ZZ-206, is
entered via Emergency Depressurization, OP-E0.ZZ-202.

© A scenario in which Alternate Shutdown Cooling, OP-
E0.2Z-205, is executed.

The scenario descriptions should include the following:

o Conditions prior to procedure initiaticn - Include plant
mode, power level (e.g., full power) and the status of
system and major components that will affect or be affected
by events. Unless otherwise stated, systems will be assumed
to be in normal lineup and operating status,

o Initiating event - This is a statement of what causes the
operators to enter the EOP. Include the underlying cause
and the major symptoms observable in the control room (e.g.,
unisolable small break inside the RPV, high drywell pres-
sure, decrease in suppression pool level, initiating alarms,
etc.).
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o Subsequent events - ldentify the major operator actions and
plant changes (plant factors requiring operator action and
plant response to operator action).

When different flowpaths may be chosen in executing the pro-
cedure, specify the flowpath to be followed in the valida-
tion exercise, State any assumptions about plant variables
that underlie the flowpath chosen.

when branching to or concurrent execution of another pro-
cedure is a part of the scenario, specify the procedure and
the point of entry in the "subsequent events." Also, if
applicable, specify when a return to the original procedure
occurs and where it is reentered.

o Final conditions - Specify the plant status at the end of
the scenario, Also specify the status of systems and major
components affected by the evert: of the scenario (e.g..
Scram. all control rods inserted, cooldown in progress,
etc.).

1f the procedure will be validated on the simulator, the scenario should
be reviewed by the simulator operator to ensure that it is feasible as
written, Also, there may be plant response delays, or long periods required
to bring plant conditions to a desired state, during which operator actions
would be essentially repetitive. Such delays may be eliminated. The stop and
restart points should be identified so that they may be programmed in advance.
The scenario description should be annotated to show when time-slicing is to

be used and to identify the stop and restart cues,

4.6 Personnel
The following types of personnel will participate in the validation exer-
cises. Minimum qualifications and responsibilities are listed for each per-

sonnel catagory identified:

b« V&V Coordinator
a. Qualifications

- Experience as a Senior Reactor Operator and/or currently
in the SRO license training program at Hope Creek
Generating Station

- Thorough knowledge of the EOPs and associated documen-
tation



Thorough knowledge of plant systems

Authority to schedule simulator sessions and control room
activities

Authority to schedule and assign duties to personnel.

a. Responsibilities

Schedule activities, facilities and personnel

Ensure that copies of EOPs, reference documents and
materials are available

Conduct prevalidation briefings to explain the overall
purpose of the EOP V&V Program and the specific process
of validation exercises

Coordinate and supervise validation activities; partici-
pate as required

Ensure that all documentation of activities is properly
completed, filed and distributed.

Validation Exercise Participants

a., Qualifications

Shift Supervisor - experience as a Senior Reactor
Operator and/or currently in the SRO license training
program at Hope Creek Generating Station

Nuclear Control Operators - experience as Reactor
Operators and/or currently in the RO license training
program at Hope Creek Generating Station,

b. Responsibilities

Fulfill the roles assigned by the V&V Coordinator

Participate in implementation of the EOPs either in simu-
lator or control room walk-through exercises

Complete Review Checklists with Comment Sheets following
exercises,

Observers (minimum of 2 for each procedure; they will be per-
sonnel who did not participate in writing the procedures)

a, Qualifications

One observer may be an Operations Specialist with the fol-
lowing minimum qualifications:

Operations experience in a commercial nuclear station

One year of experience in the application of human
factors in the nuclear power industry

Experience in procedures development.
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One observer may be a Human Factors Specialist with the
following minimum qualifications:

- M,A./M.S, in a human factors discipline

- Two years experience in the application of human factors
in the nuclear power industry

Experience in procedures development and/or conduct of
EOP V&V in accordance with NRC and INPO guidance.

Observers may be personnel from the PSESC Hope Creek
Generating Station training department with the following
minimum qualifications:

- Knowledge of the EOPs and related documentation
- Thorough knowledge of the plant systems

- Famillarity with the Procedures Generation Package and
EOP V&V objectives and requirements.

b. Responsibilities

- Observe assigned operators performing the procedures
- Prepare comments on the procedures

- Assist the V&V Coordinator in explaining and implementing
EOP validation requirements and documenting results.

4, Simulator Instructor (necessary for simulation exercises only)

a. Responsibilities

- 1Initialize the simulator as required by the scenario to
be run

Operate the simulator
Play the roles of all personnel outside the control room

Support the simulator validation effort as assigned by
the V&V Coordinator,

4.7 Facilities/Materials

(o)

Designated time periods on the simulator or in the control
room, as appropriate

Copies of the EOPs to be evaluated

Copy of "Guidelines for EOP Validation Observations" for
each observer

Copies of the Comment Form for validation exercise partici-
pants and observers




o Copies of Validation Comment Form Cover Sheet

o Copies of the EOP Performance Review Checklist for each
validation exercise participant.

4.8 Specific Instructions for Performing Simulator Validation

1.

Brief participants on the following: (V&V Coordinator)
a. Purpose and scope of validation process

b. Steps of simulator validation

c. Responsibilities/assignments of each participant

d. Procedure to be performed.

Prepare the simulator, (Simulator Instructor)
a. Establish initial conditions according to the scenario

b. Plan/program stop points and restart points if applicable to
the scenario

¢, Initialize the simulator.

Perform a practice run of scenario to (All participants)
ensure there is no confusion about roles
and no simulation problems.

Reinitialize simulator. (Simulator Instructor)
Perform vali'ation exercise. (All participants)

a. Control room personnel execute procedural steps according to
scenario, as they would be done in actual performance

b, Simulator instructor monitors and controls simulator and
acts as "other personnel" when required

¢. Observers watch performance and record comments.

Conduct review session after performance of (All participants)
each scenario.

a. Discuss any questions that arose during observation
b. Discuss the use of the Review Checklist and Comment forms

¢. Have each participant independently complete a Review Check-
list and Comment Form

d. Collect all checklists and forms to include in documentation
package.

Code comments for assessment (V&V Coordinator
and resoiution process, or designee)

a. Review all comments written by observers and participants



b. Determine which are general comments or opinions and which
comments require investigation and formal resolution

¢c. Assign a code to all comments requiring assessment and
resolution. Include the following in code:

- Activity identifier (SIM for simulator validation)
- Participant (SS, ROl, RO2, OBl, HF)

- Comment sequence number,

For example: SIM-ROl-1.

d. Write code on Comment Forms adjacent to comment.

4.9 Specific Instructions for Performing Walk-through Validation

l.

Brief participants on the following: (V&V Coordinator)
a. Purpose and scope of validation process

b. Steps of walk-through validation

¢. Responsibilities/assignments of each participant

d. Scenarios to be performed — review each in relation to pro-
cedure just before it is to be performed. Discuss action
cues and assumptions about parameter changes that will guide
the course of action,

Perform a practice walk-through approxi- (All participants)
mating real performance, to ensure there is

no confusion about cues and to establish

how activity is divided and phased among

the personnnel.

a. Shift Supervisor verbalizes cues

b. Control room personnel enact procedural steps, according to
scenario, representing actual performance as much as
possible

c¢. Personnel point to controls and displays they would use

d. Observers watch the action to identify where cues and feed-
back are needed and to determine how activity may be phased
in final walk-through.

Discuss practice walk-through. (All participants)

a. Resolve any problems about cues and feedback, or other
matters

b. Establish phasing of activity for final walk-through.
Perform walk-through exercise. (All participants)
a. V&V Coordinator reviews scenario with participants

b. Shift Supervisor verbalizes cues
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¢. V&V Coordinator directs phasing of activity

d. Control room personnel enact procedure according to
scenario, pointing out controls and displays used.

5. Conduct review session after performance of (All participants)
each scenaric,

a, Discuss any questions that arose during observation
b. Discuss the use of the Review Checklist and Comment Forms

¢. Have each participant independently complete a Review Check-
list and Comment Form

d, Collect all completed Review Checklists and Comment Forms to
include in documentation package.

6. Code comments for assessment and resolution (V&V coordinator
process, or designee)

a. Review all comments written by observers and participants

b. Determine which are general comments or opinions and which
comments require assessment and formal resolution

c¢. Assign a code to all comments requiring assessment and
resolution. Include the following in the code:

- Activity identifier (CR for control room walk-through)
- Participant (SS, ROl, RO2, OBl, HF)

- Comment sequence number,

For example: CR-SS-3.

d. Write code on comment forms adjacent to comment,

4,10 Validation Forms

The forms that will be used in validation are presented on the following

pages.



HOPE CREEK EOP V&V PROGRAM Page !

EOP PERFORMANCE REVIEW CHECKLIST

Each participant in the validation performance exercise should
complete a Performance Review Checklist. If a problem or question
related to any item is identified, the reviewer should explain it
on a Comment Form. The Checklists and Comment Forms completed by
all reviewers should be assembled in one package and given to the
V&V Coordinator.

of 2

Procedure Nc. & Rev: Title:

Validation Method (check one) Simulator Walk-Through

Reviewer Name:

Job Title: License: RO ___SRO

Role in vaiidation performance exercise:

1. 1s sufficient information provided in the EOP for qualified
operators to perform each required action?

2. 1s sufficient information available for the operator to make a
correct choice at each decision point?

3. Does the EOP adequately handle needs for recurrent verifications
or actions?

4, Did personnel use system responses or other information that
is not indicated in the EOP? If so, should this information be
in the EOP?

. Did personnel perform any action that were not specified in the
EOP? 1If so, should the action be specified in the EOP?

6. Was an alternate path used, not in the procedure, that should be
identified?

7, Is any terminology, nomenclature, abbreviation, acronym, or
symbol used in the EOP that is not familiar to operatcrs?



HOPE CREEK EOP V&V PROGRAM

EOP Performance Review Checklist (cont”d) Page 2 of 2

8. Are locations of equipment, controls, or displays that are
infrequently used, are in out-of-the-way places, or are at
local panels adequately described?

9. Did equipment resp.onses correspond tc what is in the procedure?
10, Did the procedure accurately predict what actually happened?
11. Did the procedure achieve the expected objective?

12. 1s the procedure consistent with the manning philoscphy?

13. When the procedure was performed by more than one perscn, did
the Shift Supervisor define their individual responsibilities
clearly?

14, Did the operators have enough time to accomplish what was
required?

15. Where setpoints or other limiting values apply, was enough
guidence presented to ensure timely operator actiom?

16. Was sufficient information given to allow the operators to find
the appropriate controls and displays?

17. Were prerequisites for starting equipment clearly identified?

18. Did the procedure instruct the operators to start equipment at
the appropriate time?

19, Did communications occur at the appropriate points?
20. Was any interference in communications observed?

21, 1s the information provided in the procedure in a form that is
easily used?

22. Was the coordination of multiple flow paths or multiple procedures
handled in a manner that resulted in each operator being aware of
his responsibilities and of current plant conditions?

23, Were instructions concerning actions to be taken presented clearly?

Reviewer Signature: Date:




BOPE CREEK EOF V&V PROGRAM

VALIDATION COMMENT FORM

COVER SHEET

The Comment Form should be used to record any problems or
questicns identified during each validation activity. Make
sure this cover sheet is completed and attached to the set

of Comment Forms prepared for each procedure during each P
sctivity.

Procedure No.& Rev:

Procedure Title:

Validation Method (check one) ___Simulator ___ Walk-Through

Participants (please record name, job title, license if applicable, and role
in the validation activity, for each participant):
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5.0 ASSESSMENT AND RESOLUTION

An assessment will be performed to determine the disposition of the find-
ings from technical verification, editorial verification, and validation for
each EOP. Changes to be made in the EOP and associated documentation will be
specified as part of the assessment and resolution activity, taking into

account any recommendations made during the preceding review activities,

5.1 Objectives
The objectives of assessment and resolution are:
o To ensure that all questions that arise during review
activities are resolved.

o To ensure that any changes to correct or enhance an EOP will
be consistent with the applicable source documents and with
the guidance provided in the Procedures Generation Package.

o To ensure that the PSTG and conversion documentation will be
updated as necessary to maintain them as accurate documen-
tation of the EOP bases,

© To ensure that a change made in one EOP is reflected as
necessary in the other EOPs.

o To provide documentation of the disposition of EOP V&V find-
ings.

5.2 Personnel

The V&V Coordinator will direct and participate in all assessment and
resolution activities. The V&V Coordinator will be responsible for ensuring
clear documentation of the disposition of all findings.

The assessment and resolution team will include a minimum of one addi-

tional person with the following qualifications:

o Knowledge of the EOPs and associated documentation

o Thorough knowledge of plant systems

o Familiarity with the Procedures Genmeration Package and EOP
V&V objectives and requirements.

5.3 Materials

o A complete documentation package from technical verifi-
cation, editorial verification, and validation of each EOP
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o

A copy of each EOP and its source documentation (EPG, PSTC,
the EPG-to-PSTGC Conversion Documentation, the PSTC-to-ECP
Step Conversion Documentation, Appendix C calculation
results)

o Access to other technical source documents (e.g., Technical
Specifications, Setpoint Index, etc.)

o Copies of the EOP V&V Resolution Form (see Section 5.5)
o Copies of the EOP V&V Acceptance Form (see Section 5.5).

5.4 Method
For each EOP, the assessment team will review all discrepancies and all

comments and questions requiring resolution that were identified during tech-
anical verification, editorial verification, and validation. The disposition
oI »ach item will be recorded on the Resolution Form (see Section 5.5) with an
item identification code.

Technical Verification findings that require attention during assessment
and resolution will be flagged by an item identification code on the Technical
Verification Checklist, Similarly, comments from the validation exercises
will be coded on the validation Comment Forms. These item codes may simply be
transferred to the Resolution Form as each item is considered by the assess-
ment team.

Findings and questions from editorial verification are noted in the com~
ments column of the Fditorial Verification Checklist, For each of these
comments, it should be determined if changes to the text or flow chart are
required, Actual changes should be marked on copies of the procedure.

For each coded comment from the Technical Verification or Validation
exercises, a disposition should be made and recorded on Resolution Forms. The
code number of each disposition should appear adjacent to the appropriate
disposition,

If it is determined that no change should be made in response to an item,
the reason should be noted in the disposition column of the Resolution Form.
All changes to be made should be described in the disposition columnm, If a
particular disposition cannot be specified<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>