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1. INTRODUCTION

Purpose

The purpose of this Procedure Generation Package (PGP) is to
describe how the Braidwood Station Unit 1 Emergency
Operating Procedures (EOPs) will be developed and
implemented based upon the Westinghouse Emergency Response
Guidelines (ERGs), Revision 1. This PGP also describes how
revisions will be made to the upgraded Braidwood EOPs after
they are implemented. Braidwood Station Unit 1 is a
four-loop Westinghouse PWR plant.

Scope

This document was developed in response to Supplement 1 to
NUREG-0737, Item 7.2.b, page 15.

Organization
This document consists of the following six parts:

* Introduction

* Plant-Specific Technical Guidelines

* Braidwood Station Emergency Operating Procedure Writers
Guide

* Braidwood Station Verification Program for EOPs

* Braidwood Station Validation Program EOPs

* Braidwood Station Training Program for EOPs

Each part describes the approach to be taken as part of the
overall EOP implementation plan for Braidwood Station Unit 1.
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II. -SPEC CAL GUIDE S

A. General
Braidwood Station will use the Westinghouse Emergency
Response Guidelines (ERGs), Revision 1 (High Pressure
version) as the generic technical guidelines to develop
plant-specific EOPs. This is due to the similarities
between Braidwood Station Unit 1 and the reference plant
used for the ERGs. The differences between Braidwood
Station Unit 1 and the reference plant are described in the
Braidwood Station Plant Description (Attachment A) and the
Braidwood Station Instrumentation Descriptions
(Attachment B).
This instruction: 1) specifies the personnel who will write
the initial upgraded EOPs; 2) specifies the source documents
to be used to develop EOPs; and 3) describes the method that
will be used to convert generi: technical guidelines into
Braidwood EOPs.

B. Personnel
Personnel who write the initial upgraded EOPs are to be
knowledgeable in plant operations, plant systems, the
Braidwood Station EOP Writers Guide and have an
understanding of WOG guideline development.

C. Source Documents
Emergency procedure writers will use the following source
documents to prepare Braidwood EOPs:
Braidwood Station EOP Writers Guide
WOG ERG (Revision 1) and background documents
Braidwood Station Electrical Drawings
Braidwood Station Piping and Instrumentation Drawings
Licensing Commitments relating to EOPs
Braidwood FSAR
Westinghouse Bulletins and Memos (as appropriate)
Braidwood Station Plant Descriptions (Attachment A)
Braidwood Station Instrumentation Description (Attachment B)
Braidwood Administrative Procedures
Braidwood Systen Operating Procedures
Braidwood General Operating Procedures
Braidwood Abnormal Operating Procedures
Braidwood Technical Specifications
Byron Station Emergency Operating Procedures
Revision O/Revisi:n 1 (Draft)
Byron/Braidwood Precautions, Limitations and Setpoints
Document
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Method

The writer will review the source documents and then
construct a draft EOP. Concurrently, the writer will
complete the Braidwood Step Deviation Document. This
document (Figure 1) will be used to explain any variance
between a Braidwood procedure step and an ERG step.

Information and controls needed for each generic guideline
step will be identified by reviewing the ERG and background
document for that step. The generic background document
will identify for each step the system and subsystems
involved and the performance required by these systems and
subsystems to achieve the functional requirement of the
step. After each system or subsystem has been identified
and its operational performance specified, the EOP writer
will specify the required operator actions to achieve this
system performance level in the form of operator actions
steps written in accordance with the Writers Guide. The
Braidwood Station Plant Description (Attachment A) and the
Braidwood Station Instrumentation Description (Attachment B)
identify the differences in plant equipment and
instrumentation and controls between the Braidwood Station
Unit 1 and the reference plant. Justification for
significant deviations between the Braidwood plant and the
reference plant are provided in Attachment C. The Plant
Description and Instrumentation Description documents will
be utilized as source documents during draft EOP writing and
subsequent verification of procedures.

The following are additional instructions for developing
Braidwood EOPs from the generic ERG's.

1. If it is determined that a generic step is compatible
with Braidwood, then the step should be inserted into
the Braidwood procedure. Since the technical basis of
the step is explained in the WOG Background Document,
there is no need to repeat this on the Step Deviation
Document .

2. When a generic step specifies a numerical value to be
calculated, the value will be determined and inserted
into the Braidwood procedure.

3. When a generic step requests plant-specific details of
actions to be added to the procedure, the plant-specific
information will be added to the procedure. However, if
the operator actions are highly routine or well within
the knowledge of the operator, the specific steps may be
deleted. Consideration will be given to the minimum
number, qualification, training and experience of the
operating crew.
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4, 1If the generic guideline fails to identify or address
systems or actions that are unique to Braidwood, then
steps should be included to encompass the necessary
actions.

5. If a generic step specifies an action that cannot be
performed at Braidwood, the step will be deleted or
modified.

6. Minor modifications to generic steps are acceptable
without extensive justification provided that the change
does not alter the intent of the guideline. Examples of
these types of changes are as follows:

a. Deletions of level of detail (See item #3 above).

b. Deletions of overly obvious actions called for
under the RESPONSE NOT OBTAINED column of the
generic guidelines.

e Recording of generic steps to conform to standard
Braidwood terminology.

d. Rearranging generic steps to streamline the
procedure due to Braidwood control room design and
for operator convenience as long as this
re-arrangement does not deviate from the possible
step sequences given in the Step Sequence
Requirement section of the background document.

After the draft EOPs are written, they will be verified for
technical accuracy and written correctness in accordance
with the Braidwood Station EOP Verification Program. Each
procedure will also be validated for usability in accordance
with the Braidwood Station EOP Validation Program. All
discrepancies found during the verification and validation
programs will be corrected prior to a final review by an
On-Site Review committee. Procedure approval will be in
accordance with Braidwood Administrative Procedure, On-Site
Reviews of Procedures (BwAP 1205-2).

Training on EOPs will be conducted per the Braidwood Station
EOP Training Program for all licensed operating personnel
prior to EOP implementation. During the EOP training, plant
operators will be encouraged to supply comments on the
technical accuracy and usability of the EOPs. All comments
from each training session will be supplied to the EOP
writers for consideration of revision to the EOPs. A
Verification Discrepancy Form (Attachment C to the Braidwood
Station Verification Program) or a Validation Discrepancy
Form (Attachment E to the Braidwood Station Validation
Program) will be used to inform the EOP writers of potential
problems found during operator training and to provide
resolutions to these potential problems.
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Documentation

Completed Braidwood Step Deviation Document should be
entered in the Central File System and maintained in the EOP
upgrade program. Additionally, this completed document will
be provided as a source document to assist the EOP
Verification and Validation, Training, Task-Analysis, and
Control Room Design Review programs.

Documentation collected during the Braidwood Station
Verification Program and the Braidwood Station Validation
Program will be retained in accordance with these procedures
in the Central File System. These two programs will
document discrepancies identified with the EOPs and their
resolution.

Page 4 of 5

0136E(030585)

A



BRAIDWOOD EOP STEP DEVIATION DOCUMENT

Procedure No: Rev: Title:
Writer Date: Page ____ of __
BRAIDWOOD | ERG Bl
 STEP NO. | STEP NO. | CHANGE DESCRIPTION |  REASON FOR CHANGE |
@
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BRAIDWOOD ABNORMAL AND EMERGENCY RESPONSE
PROCEDURE WRITERS GUIDE

I. INTRODUCTION
PURPOSE

The purpose of this writers guide is two-fold:

1.

Ensure the utility of the abnormal and emergency operating
procedures by providing administrative and technical guidance

governing their preparation. (Utility of the procedures is
considered by the NRC to be a measure of their usability,
completeness, accuracy, readability, convenience of use, and
acceptability to control room personnel.)

Provide guidance to support upgrading of the procedures and
thus ensure their long-term consistency.

SCOPE

This writers guide establishes requirements and provides guidance
for the writing of the following procedures and for the preparation
of their subsequent revisions:

1.

Braidwood Operating Abnormal (BwOA) Procedures

The BwOA procedures direct operator action during off normal
conditions which in themselves do not constitute an actual
emergency condition (reactor trip and/or safety injection), but
which conceivably can degrade into an actual emergency (reactor
trip and/or safety injection) in the absence of positive
corrective action.

The BwOA procedures include:

a. Electrical (ELEC) procedures direct actions to be taken
when certain electrical equipment is lost.

b. Environmental (ENV) procedures direct actions to be taken
when undesirable environmental conditions occur that could
affect plant operations.

¢. Instrumentation (INST) procedures direct actions to be
taken when certain plant instrumentation fails.

d. Primary (PRI) procedures direct actions to be taken upon
the failure of important equipment or upon the development
of specific adverse conditions.

e. Radiation (RAD) procedures direct actions to be taken in
the event of high radiation conditions.
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f. Reactor Coolant Pumps (RCP) procedures direct action to be
taken for various RCP malfunctons.

g. Refucling (REFUEL) procedures direct action to be taken to
combat malfunctions relating to the safe handling of
nuclear fuel.

h. Rod Control System (ROD) procedures direct actions to be
taken in the event of malfunctions which occur in various
reactivity control systems.

i. Secondary (SEC) procedures direct actions to be taken to
combat malfunctions in the secondary systems.

2. Braidwood Emergency Operating Procedures (BwEOPs)

BWEOPs are procedures which utilize the concepts of Optimal
Recovery and Critical Safety Function Restoration to provide

systematic and prioritized guidance for symptom- based response
to emergency transients.

a. Optimal Recovery Procedures (ORPs)

Instruction for diagnosis of and recovery from a broad
spectrum of pre-defined event sequences determined to be
the significant risk contributors is contained in the

ORPs. These procedures provide pre-defined, symptom-based,
event-related recovery strategies for responding to
emergency transients. The ORPs include:

1) Braidwood Emergency Procedures (BwEPs)

There are four BwEPs which provide for the diagnosis
and mitigation of design basis events such as loss of
coolant accident (LOCA), steam generator tube rupture
(SGTR), and loss of secondary coolant (LOSC). The
first BWEP (1BwEP-0, REACTOR TRIP OR SAFETY INJECTION)
is the ORP entry point.

2) BwEP Event Specific (BwEP ES) Subprocedures

When certain conditions are met or exceeded in the
BwEPs, the BwWEP ES subprocedures are entered. These
will direct actions designed to implement the
instruction of the BwEPs. The BwEP ES subprocedures
are grouped under the appropriate BwEPs.
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3)

Braidwood Contingency Actions (BwCAs)

The BwCAs are procedures which supplement both the
BwEPs and the BwWEP ES subprocedures by providing
recovery actions for low probability or unique event
sequences which can not be eusily addressed in the
BwEPs and BwEP ES subprocedures, or which may
complicate or reduce the effectiveness of these
procedures if those actions were included in them.

Critical Safety Function Restoration

Methods for diagnosis and restoration of challenges to
critical safety functions are presented here. The basis
for use of these procedures is 2 symptom-based,
function-related approach.

1)

2)

Braidwood Critical Safety Function Status Trees or
Braidwood Status Trees (BwSTs)

The BwSTs are a set of six decision trees that are used
to evaluate six respective critical safety functions to
determine which functions are intact and which are
being challenged. An unsatisiactory condition leads to
use of the Furctional Restoration Procedures.

Braidwood Functional Restoration (BwFR) Procedures

The BwFR procedures direct operator action to
recover/restore the degraded safety functions,
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III.PROCEDURE DESIGNATION AND IDENTIFICATION

Each procedure shall be uniquely identified. This identification
facilitates administration of preparation, review, revision,
distribution, and operator use of procedures.

A.

1.

2.

COVER SHEET

Each BWEOP (except the BwSTs) and BwOA procedure shall have a
cover sheet (see IV.B.1).

The cover sheet shall uniquely identify the procedure by:
a. Giving the procedure's title and alphanumeric designator.
b. Giving the Braidwood revision number and issue letter and

the WOG ERGC revision number and issue letter of the guide
on which the procedure (BWEOP's only) was based.

¢. Stating the purpose of the procedure.

d. Providing the symptoms or entry conditions that require use
of the procedure.

REVISION AND ISSUE ALPHANUMERICS

1.

For BwOA procedures, the first approved version of a given
procedure shall be designated "REV.1." As a procedure
undergoes changes requiring approval and re-distribution, it
shall be published with the next sequential revision number.

For BwEOPs, the revision numbers and issue letters shall be a
combination of the "Rev./Issue" alphanumeric of the ERG on
which the BwEOP was based, and an alphanumeric which is
indicative of the local tre® ' ent of the procedure. These
designators are describe’ uo w:

a. Each guideline [i: , . .gned "Rev. Issue" designator to
identify its time of or.g.n. On a given BWEOP page, "WOG"
shall be hyphenated to the ERG "Rev. Issue" alphanumeric,
the latter being determined directly from the ERG based on
the following convention:

1) The "Rev." number designates a republication of the
entire ERG set following the BASIC publication.

2) An "Issue" letter appended to the revision number
indicated that the individual guideline has been
modified after publication of the numbered revision.
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3) Absence of an "Issue"” letter following the "Rev."
number denotes that the guideline is part of the latest
revision that was published, and has not been changed.

Examples: WOG-1 First republication of the entire ERG
set. Each guideline has the same

designator.

WOG-1A First modification to a Rev. 1 guideline;
only those guidelines modified for the
first time after Rev. 1 publication have
this designator.

WOG-3B Second modification to a Rev. 3 guideline;
only those guidelines modified twice after
Rev. 3 publication have this designator.

4) Any new guideline(s) added to the ERG set will be
assigned the latest "Rev." number and no "Issue"
letter. Likewise, the corresponding BWEOP (if written)
would receive the same alphanumeric following "WOG-".

b. The additional alphanumeric that is used is indicative of
the local treatment of the procedures both individu- ally
and as a set, and is reflective of whether changes made are
due to plant specific needs or to a change in the ERG(s).
On a given BWEOP page, "REV." shall be single-spaced from
the local "Rev. Issue" alphanumeric, the latter being
determined as described below:

1) 1Initially, all of the BwEOPs are written based on the
latest published ERGs. Whatever the "Rev." and "Issue"”
of these ERGs (though for simplicity we shall start
with "Rev." 1 and no "Issue"” letter) all of the
procedures would have a local revision number of 1
since this would be the first revision of the BwWEOPs
written to the ERGs.

Example: All 49 BWEOPs are written to ERG
Revision 1, no issue letter.
All 49 BWEOPs newly written from these
ERGs would be designated:

REV. 1
WOG-1
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2)

4)
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If BWEOPs are changed due to plant design modifications
or as a result of a review which finds problems with
the procedures (with no ERG changes from the WOG), then
an "Issue” letter A, B, C, etc., as appropriate, will
be appended to the local number (with no change to the
"WOG-" alphanumeric).

Example: Four BwEOPs are updated due to a detailed
procedure review. These BWEOPs are now
designated:

REV. 1A
WOG-1

whereas the remaining 45 BwEOPs continue to
be designated as in III.B.2.b.1).

Example: Subsequently, two of the four are again
modified, whereupon the designators for the
set are:

(45) (2) (2)

REV. 1 REV. 1A REV. 1B
WOG-1 WOG-1 WOG-1

If the utility deems it appropriate to change all the
procedures in a set (with no ERG changes from the WOG),
then all of the procedures would receive the next
sequential local number with no issue letter (with no
change to the "WOG-" alphanumeric).

Example: Taking the procedures shown in three
different stages of local revision and
issue given in the second example of
II1.B.2.b.2); the utility decides to make
changes affecting the set as a whole. All
of the procedures are now designated:

REV. 2
WOG-1

If several individual ERGs are changed by the WOG (but
not the whole set) these modified ERGs are given new
"Issue" letters (with no change of their "Rev."
number). Regardless of what the local alphanumerics of
the corresponding procedures were, they now revert to
1. The remaining procedures retain their "WOG-" and
local alphanumeric.
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Example:

Taking the procedures shown in three different
stages of local revision and issue given in the
second example of III.B.2.b.2); the WOG has
noted that several other plants besides
Braidwood have had problems with the four
procedures Braidwood changed. To improve
emergency response capability, the WOG
re-issues the four. The applicable designators
are now:

(45) (4)
REV. 1 REV. 1
WOG-1 WOG-1A

5) If the entire ERG set is re-published by the WOG, these

modified ERGs are sent out with the next sequential
"Rev." number, and no "Issue" letter. Regardless of
what the local alphanumerics were, they now all revert
to 1, and the "WOG-" alphanumeric becomes the same as
the ERG "Rev." number.

Example:

Taking the procedures shown in three different
stages of local revision given in the second
example of III.B.2.b.2); the WOG notes that
many plants have had problems with the four
procedures Braidwood has changed. It is also
noted that there is sufficient impact on all of
the ERGs to re-write and re-publish a new set.
The applicable designators all become:

REV. 1
WOG-2

C. PROCEDURE ALPHANUMERIC DESIGNATION

1. BwOA Procedures

These procedures shall be designated by unit numbering,
followed by "BwOA," then the type of BwOA single-spaced from
“BwOA," and the number of the procedure in the type group
hyphenated from the type:

Example:

1BwOA PRI-5

The unit number at Braidwood shall be either 0, 1 or 2, the
type of BwOA shall be from ELEC, ENV, INST, PRI, RAD RCP,
REFUEL, ROD, SEC, and the numbering of the type group shall be

T T S R
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2. BwEOPs

The BWEOP designators closely follow those of the ERGs. All
BWEOP alphanumeric designators shall be prefixed by the unit
number.

a. Design basis event procedures (Braidwood Emergency
Procedures) shall be designated "_BwEP" hyphenated to the
number of the parent ERG.

Example: 1BwEP-0, 1BwEP-1, etc.

b. Event-specific subprocedures to the BwEPs (BwEP
Event-Specific subprocedures) shall be designated
" _BwEP ES" hyphenated to the number of its parent ERG.

Example: 1BwEP ES-0.1, 1BwEP ES-0.2, etc.
1BwEP ES-1.1, 1BwEP ES-1.2, etc.
etc.

c. Emergency contingency procedures (Braidwood Contingency
Actions) shall be designated "_BwCA" hyphenated to the
number of its parent ERG.

Example: 1BwCA-0.0, 1BwCA-0.1, etc.

d. Critical Safety Function Status Trees (Braidwood Status
Trees) shall be designated "_BwST" hyphenated to 1, 2, 3,
4, 5, 6.

Example: 1BwST-1, 1BwST-2, etc.

e. Braidwood Function Restoration Procedures shall be
designated "_BwFR" hyphenated to the alphanumeric of its
parent ERG.

Example: 1BwFR-S.1, 1BwFR-P.2, etc.

D. PAGE NUMBERING
Each page of a procedure shall be specified as "Page __ of _ "
(page number of total number of pages in the procedure) centered at

the bottom of the page (see VII.A.S5).
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IV.FORMAT
A. PROCEDURE ORGANIZATION

A procedure shall consist of the following elements with the
exceptions noted:

1. Cover sheet (excluding BwSTs).
2. Instruction pages.
3., Attachments, figures, tables (as applicable).
4. Foldout pages (generally BwEOPs only).
B. COVER SHEET
1. Cover sheet information described here shall be word processed
onto a pre-printed format as shown in Figure 1 in accordance

with the instructions given in VII.B to produce the example
cover sheet shown in Figure 2.

2. The following information shall be found at the top of each
cover page:

a. Procedure number.
b. Procedure title.
¢. Unit to which the procedure applies.

d. WOG and local revision numbers and issue letters (as
.pplicaple).

3. Purpose Section

Each procedure shall include a Purpose section which shall
contain a brief statement that describe the intent of the
procedure.
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C.

4,

Symptoms Or Entry Conditions Section

a. Symptoms are indications used to identify, charac- terize,
and diagnose plant conditions. Entry conditions to a
procedure are those steps from other procedures that direct
entry into a given BwWEOP or BwOA procedure. The section
including these shall immediately follow the Purpose
section. ,

b. A procedure can have either symptoms, or entry conditions,
or both. If a procedure has both, the symptoms shall be
listed first.

¢. The order of the symptoms is left to the discretion of the
writer, as well as the choice to use a strict ordering
employing numbers/letters or a loose ordering employing
closed/open bullets.

d. The entry conditions shall be ordered and numbered first by
procedure then by step number.

INSTRUCTION PAGES

1.

Instruction pages shall contain steps and amplifying remarks to
direct action intended to mitigate the consequences of an
emergency transient. This information shall be developed as
given here and in Section VI, and shall be word processed on a
pre-printed format as shown in Figure 3 in accordance with the
instructions given in VII.B and VII.C to produce the example
instruction page shown in Figure 4.

The following information shall be found at the top of each
instruction page:

a. Procedure number.
b. Procedure title.
¢. Unit to which the procedure applies.

d. The WOG and local revision numbers and issue letters (as
applicable).

The body of an instruction page shall be in two-column format.
The left column is entitled "ACTION/EXPECTED RESPONSE" (AER),
and the right column is entitled "RESPONSE NOT OBTAINED"
(RNO). A third auxiliary column is placed to the far left and
is used for high level step numbering; it is entitled "STEP."
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Immediate Operator Actions are the first steps performed
and are indicated as being immediate actions by boxing the
high level step numbers; Subsequent Operator Actions follow
the immediate actions.

Instruction Step Numbering

a. High-level instruction steps are those steps which
present a major Lhought in a procedure by directing an
action or observation, or by introducing a series of
related actions or observations. High-level steps are
found on the AER side of the procedure.

b. High-level instruction steps shall be sequentially
numbered using Arabic numerals. The sequence is

maintained through the procedure regardless of switch
from immediate to subsequent actions.

¢c. Steps and indented substeps are alternately designated
by number/letter/number/letter, etc., as shown below:

5. Check FW Status:
a. Check feedwater isolation
1) Verify the following valves - closed:

a) * 1FW510
* 1FW520

Specific instructions for indentation and vertical
spacing are found in VII.C. Bulleted items are
similarly indented.

Interruptions to the flow of information should be
minimized; each action step should be wholly contained on a
single page. If it is necessary to complete a step on the
following page, the phrase "Step continued on next page"”,
should appear in the bottom corner of the page.

Following the last step of the instruction pages, the word
"-END-" shall be appended.

D. FIGURES, TABLES, AND ATTACHMENTS

1.

0143E(030585)
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Information to be presented on figures, tables and attach-
ments shall be placed on a pre-printed format as shown in
Figure 1 in accordance with the instruction in this section
and those given in VII.E to produce examples shown in
Figures 5.
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Figures and Tables

Figures and tables which are less than one page in
length and applicable only to the step which introduces
them should be left in the text of the procedure. In
addition, the figure or table should appear on the same
page as the verbiage which introduces it. Such figures
and tables shall neither be titled or numbered as given
in IV.D.2.c, rather, it could be referred to as "Step 5
Table" or "Table in substep 6c"; this choice is left to
the writer.

Figures and tables which are a page or more in length,
or which are applicable to more than one step, shall be
placed at the back of the procedure.

When a figure is referenced in a procedure, the word
Figure and the figure's sequential Arabic number is
given, e.g.:

1) Determine RCS subcooling from Attachment A, Step A
and Figure 1BwEP 0-1.

On the page on which the figure appears, the procedure
alphanumeric as well as the figure number and title
shall appear at the bottom of the page within the
border, e.g.:

Figure 1BwEP 0-1
RCS Subcooling Margin

wWhen a table is referenced in a procedure, it will be
completely enclosed by a distinct outline; if
necessary, it may extend into the adjacent column
because of this delineation. All information present
in the table shall be at least as legible (type size
and spacing) as the instruction steps in the

procedure. All columns and rows of information in a
table will be defined by solid lines. All column and
row headings shall be presented in all Courier Caps and
underlined.
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Attachments

Attachments are used exclusively at the end of
procedures for information which needs to be segregated
from the body of the procedure regardless of the volume
of the material or the number of steps to which it is
applicable (the writer may assign material to an
attachment as desired).

Attachments are identified by the title "ATTACHMENT"
followed by a single letter designator. This title is
centered at the top of a standard format page. The
title block will be the same as for the procedure.
Attachments will use a single-column, full-page-width
format.

Arrangement

Tables, attachments, and figures shall be assembled at the
end of the procedure text; regardless of the order in which
they are called out in the text, they shall be segregated
by type (Tables, Figures and then Attachments.)
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E. FOLDOUT PAGES

1. Foldouts contain information which supplements and
amplifies the material found in the procedure text, tables,
figures and attachments. They specify action to be taken
when certain conditions are met regardless of the point in
a procedure at which the operator finds himself.

2. Foldouts shall be placed in accordance with this section
and VII.F to produce Figure 6.

3. The BwEOP foldouts are based on the WOG ERG foldouts which
appear at the end of each of the last event specific
guidelines of a series (ES-0.4, ES-1.4, ES-3.3) and at the
end of four other guidelines (ECA-2.1, ECA-3.1, ECA-3.2,

ECA-3.3).

A foldout appearing at the end of the last event specific
guideline of a series applies to all of the guidelines in
that series, e.g., the foldout at the end of ES-0.4 applies
to the E-O0 series consisting of E-O, ES-0.0, ES-0.1,
ES-0.2, ES-0.3, and ES-0.4; likewise for the ES-1.4 foldout
for the E-1 series, and the ES-3.3 foldout for the E-3
series (E-2 is the only procedure in its series and has no
foldout).

This principle carries over to the BwEOPs, i.e., the
plant-specific foldout for 1BwEP ES-0.4 generated from the

generic foldout in ES-0.4 applies to the 1BwEP-0 series,
consisting of 1BwEP-0, 1BwEP ES-0.0, 1BwEP ES-0.1, 1BwEP
ES-0.2, 1BwEP ES-0.3, and 1BwEP ES-0.4.

The foldouts appearing at the end of ECA-2.1, 3.1, 3.2, and
3.3 apply only to their respective guidelines, and are used
to generate plant-specific foldouts applicable only to the
respective BwCAs.

4. The alphanumeric designators for the foldouts in the
1BwWEP-0, 1BwEP-1, and 1BwEP-3 series shall be 1BwEP-F.O,
1BwEP-F.1, and 1BwEP-F.3, respectively. Those for the

BwCAs shall be 1BwCA-2.1, 1BwCA-3.1, 1-BwCA-3.2, and
1-BwCA-3.3 (these are the same designators used for the

procedures themselves). These shall appear in the left
heading box.
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5. The foldout titling for the 1BwEP-0,1,3 series of
procedures is exemplified by that for the 1BwEP-0 series:

1BwEP-F.0 FOLDOUT FOR 1BwEP-0 SERIES UNIT 1

The foldout titling for the BwCAs is exemplified by the
following:

FOLDOUT FOR 1BwCA-2.1 UNIT 1

6. A two-column format shall be used to present the material,
but no bordering is required.

7. The material presented in the ERG foldouts should be
carried over to the BwEOP foldouts with modifications as

required; additional material may be included to ensure
plant specificity.

8. The foldouts shall use a step numbering scheme as given in
IV.C.5.c and VI.B.4.c, except that the title of each

category, equivalent to a high-level step, shall not be
numbered.

9. The symbols "<,"” for "less than,"” and ">," for greater
than, should be used on the foldout pages.

F. BRAIDWOOD STATUS TREES

1. The BwSTs shall be generated using the ERG status trees in
the block and branch format.

2. The information shall be placed on a pre-printed format as

shown in Figure 7 in accordance with this section and VII.G
to produce Figure 8.
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V. MECHANICS OF STYLE

The BwEOPs and BwOA procedures must be written in a style that
presents information in a simple, familiar, specific, and
unambiguous manner. This is done using the principles presented in
the following sections:

A. WRITING STYLE

The simplest, most familiar, and most specific words that
accurately convey the intended meaning should be used.

Operators should understand all the words used in the
procedures. To achieve this end:

1. Use simple words, such words are generally short, of few
syllables, and are in common usage.

2. Use words that are concrete rather than vague, specific
rather than general, familiar rather than formal, precise

rather than blanket.

3. Uniquely define key words that may be understood in more
than one sense.

4, Use verbs with specific meanings.

5. Avoid using adverbs/adjectives that are difficult to define
precisely (e.g., slowly, frequently/approximately).

6. Equipment status should be denoted as follows:

a. Operable/operability - These words mean that a system,
subsystem, train, component, or device is capable of
performing its specified function(s) in the intended
manner. Implicit in this definition is the assumption
that all necessary attendant instrumentation, controls,
normal and emergency electrical power sources, cooling
or seal water, lubrication or other auxiliary equipment
required for system, subsystem, train or component
device to perform its function(s) are also capable of
performing related support function(s).

b. Operating - This means that a system, subsystem, train,
component, or device is in operation and is performing
its specified function(s), and that "Out of Service
Cards" or other conditions do not prevent it from
maintaining that service.

¢. Available - This word means that a system, subsystem,
train, component, or device is operable and can be used
#s desired; however, it need not be operating.
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NUMERICAL VALUES

The use of numerical values should be consistent with the
following rules:

1. Arabic numerals should be used.

2. For quantities less than unity, the decimal point should be
preceded by a zero, e.g., 0.1, 0.023.

3. The number of significant digits should be consistent with
the accuracy available from the instrument and the reading
ability of the operator.

4. Acceptance values should be specified in such a way that
addition and subtraction by the user is avoided, if
possible. This can generally be done by stating acceptance
values as limits.

Examples: 510°F maximum
300 psig minimum
500° to 600°F

For calibration points, statement of the midpoint and its
lower and upper limits for each data cell would accomplish
the same purpose, e.g., 9.5 to 10.5 milliamperes instead of
10 +# 0.5 milliamperes; the latter should be avoided.

S. Engineering units should always be specified for numerical
values of process variables. They should be the same as
those used on the control room displays.

PHRASEOLOGY .

The syntax of the procedures should be consistent with the
following rules:

1. Use simple word order as much as possible. i.e., subject,
verb, object.

2. Restrict use of adjectives and adverbs to those necessary
for technical completeness and accuracy; aesthetic
descriptions are extraneous.

3. Use definite and indefinite articles only as needed to
distinguish a thought, object, or operations from others.

4., There should be only one main thought per sentence.

$. When addressing a concept, object, or operation, be
consistent in referring to it throughout the procedure.

Page 18 of 59

0143E(030585)

A




SPELLING

Spelling should be consistent with modern usage. When a choice
of spelling is offered by a dictionary, the first spelling
should be used.

E. HYPHENATION
Hyphens are used between elements of a compound word when usage
calls for it. The following rules should be followed for
hyphenation:

1. When doubt exists as to how to hyphenate a compound word,
the words should be restructured to avoid hyphenation.

2. Hyphens should be used in the following circumstances:

a. In compound numbers from twenty-one to ninety-nine;
e.g., one hundred thirty-four, forty-seven.

b. In fractions; e.g., one-half, two-thirds.

¢. In compounds with "self"; e.g., self-contained, self-

lubricating.
(:' d. When the last letter of the first word is the same
vowel as the first letter of the second word. As an

alternative, two words may be used; e.g., fire-escape
or fire escape.

e. When misleading or awkward consonants would result by
joining the words; e.g., bell-like is preferable to
belllike. (The alternative "bell like" would not
convey as clearly the implication that something is
akin to a bell because of the one-space separation.)

f. To avoid confusion with another word; e.g., re-cover,
implying to cover again, to distinguish it from
recover, implying improvement or restoration;
pre-position, implying to place in advance, to
distinguisr it fror preposition, a part of speech.

g. When a letter is linked to a noun; e.g., X-ray, O-ring, '
U-bolt, I-ring.

h. To separate chemical element names or symbols and their
atomic weights; e.g., Uranium-235, U-235, Helium-4,
He-4.

i. To separate an action from an expected response on the
AER side of a step; e.g.: Verify PZR Level - LESS THAN

92%.
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F. PUNCTUATION

Punctuation should be used as necessary to aid reading and pre-
vent misunderstanding. Word order should be selected to
require a minimum of punctuation. When extensive punctuation
is necessary to ensure clarity, the sentence should be
rewritten and separated into several sentences as necessary to
clearly present the ideas the writer wishes to convey. Punc-
tuation should be in accordance with the following rules:

1.
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Commas

These may be used to separate thoughts or equipment which
must be presented in the same sentence. Overuse of commas
is a sign that the sentence is too complex and needs to be
rewritten. Commas shall be used after conditional phrases;
e.g.:

IF level decrcases to 17%,
THEN secure heaters.

Periods

Use periods at the end of complete sentences and for
indicating the decimal place in numbers. Periods should
not be used at the end of the Expected Response part of a
diagnostic instruction (see VI.E.1.b).

Parentheses

Parentheses shall be used to indicate alternative items in
a procedure, and demarcate instrument alphanumerics and
parameter values for adverse containment conditions. The
writer may also use parentheses as required for emphasis of
other information.

Colon

Use colons to indicate that a list of items is to follow,
e.g.: Restore cooling flow as follows:

Brackets

Brackets may be used by the writer as desired to emphasize
particular information. Since parentheses already have
this function, use of brackets should be minimized to these
situations in which it is clear that use of parentheses is
insufficient.
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ABBREVIATIONS, LETTER SYMBOLS, AND ACRONYMS

1.

An abbreviation shall not be used if it is seldom seen or
is unfamiliar to the operators, or if it does not flow well
with the procedure text. They should be used where it is
necessary to save time and space and when their meaning is
unquestionably clear to the reader.

Periods should be omitted from abbreviations except in
cases where the omission would result in confusion.

Letter symbols may be used to represent particular quanti-
ties or items in a procedure. Normally such symbols should
be widely known, such as the alphabetical designators for
pumps, loops, steam generators, tebles, attachments. If
the symbol is needed but not commonly known, the writer
shall define it; e.g., quantities to be calculated on an
attachment.

An acronym is a type of abbreviation formed by the initial
letter(s) of each of the successive parts or major parts of

a compound term.

Abbreviations, symbols, and acronyms should not be overused
or they will lose their effectiveness.

Only abbreviations, acronyms and symbols appearing in this
Writers Guide and Braidwood Administrative Procedure,
Conventions, Definitions and Approved Station Abbreviations
(BwAP 1300-2A2) should be used.
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VI. WRITING THE PROCEDURES
A. TYPES OF STEPS

Several types of steps and actions are used in writing BwEOPs
and BwOA procedures:

1. Immediate Operator Actions

These are actions that operators take immediately upon
entering a procedure. They are designed to stop further
degradation of existing conditions, to mitigate their
consequences, and to allow operator evaluation of the
situation. The substance of these actions is generally a
verification of the following:

a. Automatic actions which should have occurred as a
result of protective system reaction to plant

conditions.
b. Adequate reactor shutdown margin.
¢. Availability of electrical power.
d. Availability of emergency core cooling systems.

Immediate actions should be memorized and performed without
having to refer to the procedure. If the operator executes

any or all of the immediate actions in this manner, he
should check his progress against the procedure before

going on with the subsequent operator actions.
2. Subsequent Operator Actions

These are actions that operators uce to return the plant to
a safe, stable, steady-state condition. 1In the procedure
body, they follow the immediate operator actions and
fulfill their role by performing the following:

a. Diagnosing the reactor/plant conditions and specifying
actions which enhance safety and stability.

b. Providing transitions to appropriate procedures by
identifying specific symptoms.

e¢. Though not written explicitly in the procedure, the
verification that all immediate actions have been
performed and done properly is a part of the subsequent
actions,
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Non-Sequential Steps

These are steps which may be performed at any point in a
procedure. They should be written into the procedure using
an approach that clearly identifies to the operator where
and when these steps apply (in addition to the point at
which they appear in the procedure), the conditions under
which they apply, and the time sequences required for their
performance.

Often a non-sequential step will be seen in the RNO side of
the procedure. This is due to the operative instructions
(see VI.E.1.c) of the AER side not having been performed
because the criteria specified in the diagnostic instruc-
tions (see VI.E.1.b), on which the operative instructions
were contingent, were not fulfilled; consequently, the RNO
side says that the actions are to be taken when the condi-
tions are met. The conditional "WHEN . . ., THEN . o
structure is a format well-suited for non-loqucntlal
actions. Example:

5. CHECK IF ACCUMULATOR ISOLATION
VALVES CAN BE CLOSED

a. Accumulator isolation a. Go to Step 6.
valves - OPEN

b. RCS pressure - GREATER b. Continue with Step 6.
THAN 1000 PSIG

WHEN RCS pressure is
greater than 1000 PSIG,
THEN shut accumulator
isolation valves.

¢. Shut accumulator
isolation valves.

Concurrent Steps

These are steps which have to b2 performed at the same time.
The procedures should explicitly indicate which steps are
concurrent so that the operator quickly realizes the scope of
hie task. The maximum number of concurrent steps should not
be beyond the capability of the control room staff to perform
them.
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Recurrent Steps

This term characterizes steps which require the operator to
perform them throughout the procedure. These items are
generally of a discrete (in time) and active nature (as
opposed to the passive nature of continuing steps; see
VI.A.6).

The frequency may be on a regular basis (in which case the
operator should be told when or how often the step is to be
performed), or it may be determined by the operator and be
contingent upon plant status. In either case, he should
know the conditions for which the steps should no longer be
carried out.

Continuing Steps

These are steps that, although similar in nature to
recurrent steps, normally encompass more passive operations
such as monitoring, maintaining, observing and controlling,
and which are performed on a continuous basis rather than
at a specific time.

Diagnostic Steps

Diagnostics is a function of many steps of the BwEOPs and
BwOA procedures. These steps are used on the diagnosis of
problems to determine if conditions are such that certain
ameliorating operative instructions should be used.

B. STEP SEQUENCING

1.
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Steps should be sequenced according to the overriding
consideration of technical necessity.

The physical layout and organization of the control room is
also to be considered when determining step sequencing.
This is done for the sake of optional staff movement in the
control room. Though secondary to technical necessity,
this consideration should be carefully evaluated for its
impact.

The WOG ERG writers have already undertaken in large part
the task of determining step sequence, using both technical
necessity and control room configuration as factors.

For each guideline, a high-level step sequence has been
given in the corresponding generic background document.

The rules of usage governing application of these sequences
are given in the WOG ERG Executive Volume, "Writers Guide
for ERG Background Documents,” subsection 4.6.2, Step

Sequence Requirements, pp. 19-21, and "Users Guide for ERGs
and Background Documents," section 8.1, Guideline

Background Documents, Step Sequence Requirements, pp. 29-31.
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The alternatives allowed by this sequencing system are
intended to be applicable to all W NSSS plants. If the
writer must deviate even from this liberal step sequencing
allowance of the ERGs, he shall document this on the step
documentation forms (change sheets).

Sequencing Notation

a. High-level steps are designated with Arabic numerals
and are perfurmed in the order in which they appear.

b. Substeps are designated with lower case Roman letters,
and are performed in the order in which they appear.
Sub-substeps are performed in the same manner, but with
Arabic numeral designators.

¢. When the sequence of performance of substeps (or of
operation of listed equipment) is not important, the
substeps or equipments shall be preceded by bullets. A
closed bullet (*) requires that all the tasks so
bulleted be completed in any order convenient to the
operator or required by plant conditions. An open
bullet (o) requires that only tasks applicable at that
time for the particular conditions be performed; the
order of performance is the same as for closed
bullets. Open bullets shall also be used with the
conjunction or to indicate a choice between two or more
alternatives.

C. INSTRUCTIONAL STEP LENGTH AND CONTENT

1.
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One of the most important factors to be considered when
writing BwEOPs and BwOA procedures is "when' they will be

used; that "when" is during high stress conditions.

Steps consisting of several actions which are poorly
grouped and prioritized can be complex and confusing,
resulting in increased reading time, reduced comprehension
of the requirements, and omission of some actions;
ultimately this degrades plant safety.

To prevent this, steps must be concise and precise, which
respectively means "brief” and "exactly defined." Infor-
mation so presented can greatly assist the operator under
stressful conditions because he need not interpret the text.

To ensure conciseness and precision, procedure steps should
be written consisting of a single sentence or sentence
fragment; the procedures should specify what is to be done,
rather than what is to be avoided., Positive action
statements are preferred over negative, passive statements
as the latter are likely to be misunderstood in a stressful
situation.
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5. The following guideline is also applicable to step length
and content:

a. High-level steps should deal with only one major idea.

b. Complex evolutions should be prescribed by a series of
steps (or substeps), with each (sub)step as simple as
possible.

¢. Limits should be expressed quantitatively whenever
possible.

LEVEL OF DETAIL

The degree of detail must be evaluated on a case-by-case basis
keeping in mind that these procedures are for abnormal and
emergency situation, and not startup, shutdown, normal opera-
tion, or maintenance. The amount of detail should address this
and the following principles:

1. Detail shall not be excessive as to adversely affect the
utility of the procedures.

2. The level of detail shall be:

a. Sufficient for the operator to perform the required
task without unnecessary reference to other documents.

b. Sufficient for effective use by a newly trained and
qualified operator.

INSTRUCTION STEP DUAL-COLUMN USAGE

BWEOPs and BwOA procedures employ as part of their logic
structure (see VI.F for detail) a dual-column format which
contains two parallel sets of instructions, one of a primary

nature, the other of a contingency nature.
1. Action/Expected Response (AER) Column

a. The left-hand column of the procedure is titled
"Action/Expected Response.” This column has the
primary instructions to be carried out by the opera-
tor. These primary instructions for the most part are
of two types:

1) Diagnostic instructions.
2) Operative instructions.
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Diagnostic instructions provide criteria which must be
satisfied so that an operator may perform certain
actions contingent upon those criteria; such instruc-
tions impact on how equipment should be run, as well as
ascertaining whole-plant status which aids in determin-
ing how in general the event should be treated.

Diagnostic instructions specify the:

1) Action to take; this normally directs the operator
to check or verify the:

2) Expected Response, meaning the desired position,

status, or value of a specific:

3) Item/Parameter, such as a valve, pump, or process
variable.

The order of these ideas in a diagnostic instruction is
Action-Item/Parameter-Expected Response. The Expected
Response shall be in all cap and underlined, and shall
be hyphenated from the Action-Item Parameter part, e.g.:

Check power to isolation valves - AVAILABLE.

As a general rule, diagnostic instructions shall not
appear in high-level steps. High-level diagnostic
instructions which are given in the ERGs shall be
broken up as needed to keep the BwWEOP high-level
verbiage as introductory material and to place the
diagnostic material in the substeps (although BwOA
procedures do not have guidelines such as the ERCs,
this policy shall apply to them as well); e.g.:

ERG: 1. Check RCS Pressure - GREATER THAN 2000 PSIG

becomes:

BwEOP: 1., CHECK RCS PRESSURE:

a. RCS pressure - GREATER THAN 2000 PSIC

Operative instructions direct the operator to perform
active physical tasks such as operating a valve
(regardless of method), breaker, pump, sampling system,
etc., and passive tasks such as monitoring, controll-
ing, observing, maintaining, etc. The actions directed
by these instructions may or may not be contingent on
the results of a diagnostic instruction.
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As a general rule, the AER column for BwEOPs shall not

contain conditional statements, e.g.: "IF. . ., THEN.
" or "WHEN. . .

THEN. . ." This 1- in close keeping with the ERCs

which neither have nor need them in the AER side.

(Conceptually, the AER-RNO contingency format implies

conditional logic; see VI.F.)

BwOA procedures may incorporate them as needed for
special purposes and because these procedures do not
have generic models.

Response Not Obtained (RNO) Column

The right-hand column of the procedure is titled
"Response Not Obtained." The RNO column is used to
list contingency actions which are taken when a
diagnostic instruction does not yield an expected
response and/or when an operative action can not be
performed.

All information in the RNO column is numbered,
lettered, bulleted, typed and formatted in the same way
as is AER information, with the RNO material appearing
directly across from its corresponding AER material;

e.g.:

a. Open the following a. Open the following
valves: valves:
1) 1SI8801A 1) 1818802A
2) 1818801B 2) 1818802B

3) 1s18801C 3) 1s18so02cC

There is one-to-one correspondence here; in this case,
if none of the valves on the AER side could be opened,
then the operator would go to "a." on the RNO side. If
any one of the valves on the AER could not be opened,
e.g.: 18I8801B, then the operator would open its
counterpart on the RNO side, i.e., 1SI8802B, and then
continue with the AER side.

The following are modifications to this:

1) If there is any RNO information corresponding
directly to the high-level step, it shall be in
Courier type vice Narrator, and it shall not be
numbered; e.g.:

5 START AN RCP Go to Step 8.
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2)

3)

There shall be no one-to-one correspondence between
individual bulleted items/actions on the AER side
and individual bulleted items/actions on the RNO
side; e.g.:

a. Open the following a. Open the following
valves: valves:
* 1SI8B0O1A . 18I8802A
* 1SI8801B . 1818802B
. 1818801C . 1818802C

Since the solid bullets imply that all of the
valves must be opened, but in an order determined
by the operator as a function of plant conditions,
an unambiguous one-to-one correspondence would be
difficult for the writer to prescribe.

Another way of looking at this is as follows: the
AER side is taken to mean that the 1SI8801 set of
three valves needs to be opened to fulfill the
intent of the procedure. If the set can not be
opened, meaning that even if only one valve cannot
be opened, then the 1SI8802 set must be opened

because the 1518801 set can not do the required job.

If the AER contains a list of items/actions which
must all be carried out in a particular order to
achieve the desired results (hence no substitution
of a specific item/action from the RNO side is
allowed), then there is no one-to-one correspon-
dence between the AER and RNO items/actions, and

~the RNO material must be used if any one or more of

the AER items/actions cannot be implemented.
Normally the RNO items/actions would be done in a
particular order. This idea is illustrated by the
notation given in the example which follows. Take
gpecial note of the use of numbers for the AER list
and letters for the RNO list.

a. Open the following a. Open the following
valves: valves:
1) 1SIBBO1A a) 18I8802A
2) 18188018 b) 1818802B
3) 1818801C ¢) 1818802C

In this example, the 1SI8801 valves must be
operated in the order given., If 1SI8301B could not
be opened, the operator does not go to 18188028,
Instead, he leaves the AER side and performs all of
the RNO side substep "a."
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4) Consider this example:

a. Open the following a. Open the following
valves: valves:
. 1S18801A 1) 1SI8802A
. 1S18801B 2) 1818802B
. 1818801C 3) 1s818s802C

There is no one-to-one correspondence here; regard-
less of order; if any of the 1818801 valves can not
be opened, then the operator must go to the RNO
side and open all the valves in the order given.

5) Consider this example:

a. Open the following a. Open the following
valves: valves:
1) 18SI88B01A . 1SI18802A
2) 1818801B . 18188028
3) 1818801C . 1818802C

There is no one-to-one correspondence here; if any
one or all of the 1818801 valves cannot be opened,
then the operator must go to the RNO side and open
all the valves in the order preccribed by plant
conditions.

¢. Unlike the AER side, RNO instructions are to be written
in sentence format in the BwEOPs; the diagrostic
instruction format may, however, be used i1 the BwOA
proecedures.

CONDITIONAL ACTION STATEMENTS

The two-column format usage for BwEOPs and BwOA procedures
equates to the following logic: "IF the expected response or
action in the AER column is NOT obtained, THEN perform the
contingency action given in the RNO column.” The logic terms
and the conditional action statement formats given below should
normally not be used for the first response given to a situ-
ation in the RNO column; they should be used for subsequent
contingency actions for the same problem; e.g., the following
is not preferable:

a. Start RCF A. a. RCP A can NOT be started,
THEN start RCP B.

1F
IF RCP B can NOT be started,
THEN start RCP C.
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Whereas the following is preferable:

Start RCP A. a. Start RCP B.

IF RCP B can NOT be started,
THEN start RCP C.

Conditional action statements of the format given below should
be used only in the RNO column of the BwEOPs; the format may be
used for both columns in BwOA procedures.

1.
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Logic Terms

The terms AND, OR, IF IF NOT, NOT, THEN, and WHEN should be
used to logically construct c<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>