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EXECUTIVE SUMMARY 

INTRODUCTION 

Following the Three Mile Island (TMI) accident, the Office of Nuclear Reactor 
Regulation developed the "TMI Action Plan" (NUREG-0660 and NUREG-0737), which 
required licensees of operating reactors to reanalyze transients and accidents 
and to upgrade emergency operating procedures (EOPs) (Item I.C.1). The plan 
also required the NRC staff to develop a long-term plan that integrated and 
expanded efforts in the writing, reviewing, and monitoring of plant procedures 
(Item I.C.9). NUREG-0899, "Guidelines for the Preparation of Emergency 
Operating Procedures", represents the NRC staff's long-term program for 
upgrading EOPs and describes the use of a "Procedures Generation Package" 
(PGP) to prepare EOPs. Each PGP is to include technical guidelines, a 
Writer's Guide, a discussion of the program for verification and validation of 
the procedures, and a description of the operator training program for the 
upgraded EOPs. Submittal of the PGP was made a requirement by Generic Letter 
82-33, "Supplement 1 to NUREG-0737 - Requirements for Emergency Response 
Capability." 

Audits of the emergency operating procedures generation package implementation 
process are undertaken to determine whether the PGP approach results in EOPs 
that are of high quality, usable, and technically accurate. A secondary 
purpose is to determine what, if any,-changes need to be made to the NRC 
program for review of the PGP implementation process to ensure that high 
quality EOPs are being developed by the industry.  

REVIEW PROCESS/METHOD 

- An audit of the Oconee PGP implementation program was conducted by the NRC, 
with assistance from Battelle Pacific Northwest Laboratories (PNL) and 
Battelle Human Affairs Research Center (HARC) personnel, during December of 
1986. The audit consisted of three major tasks: 

o A desk review was conducted on a sample of sections from the Oconee 
EOP (they have elected to maintain only one "global" EOP) to determine 
if the site-specific Emergency Procedure Guidelines (EPGs) were .  
adapted appropriately and if the EOP followed the guidance provided in 
the Oconee Writer's Guide and met the objectives of NUREG-0899.  

o Oconee staff were interviewed about the verification, validation, and 
training programs for their EOP 

o The Oconee simulator and a typical operating crew were used to 
determine whether the samples from their EOP, as written, were usable 
by the operators.  

FINDINGS 

Desk Review. The desk review involved a comparison of the Oconee EOP to the 
site-specific EPGs to determine technical accuracy and a comparison of the EOP 
with the Oconee Writer's Guide to determine written correctness. The Oconee 
site consists of three units, all of them of the Babcock and Wilcox NSSS 
variety. The desk top review was performed in detail on the EOP for Unit 3 
which was the first unit for which this EOP was approved. The other units 
have EOPs which are very nearly identical to those implemented in Unit 3, and 
were verified by spot checking.  
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As a result of the desk review, a list of technical concerns were generated 
(see Attachment B). The technical concerns were generally viewed as minor in 
nature prior to the visit, and follow up discussions with facility procedures 
representatives confirmed that there are no safety concerns.  

Comparing samples from the Oconee EOP with the Oconee Writer's Guide format 
and content instructions indicated that the samples exhibited problems in 
eight areas: 

o Incorrect use of logic terms 
o Incorrect use of Notes and Cautions 
o Overly complex and inconsistent sentence structure 
o Use of vague terms, such as "if required" 
o Incorrectly and inconsistently written referencing and branching 

instructions 
o Inadequate placekeeping mechanisms 
o Use of undefined terms, abbreviations and acronyms 
o Miscellaneous errors dealing with illegible enclosures, inappropriate 

emphasis and typographical errors 

Verification Program. Verification is defined by Oconee to be a determination 
that the EOP is technically correct and accurate. Additionally, the 
verification process, as described in the Oconee PGP, is to include a separate 
verification of written correctness. The audit team determined the following 
important points: 

o The technical verification process was consistent with the process 
described in the Oconee PGP and was meeting the objectives of 
NUREG-0899.  

o The process used for verification of written correctness did not 
ensure compliance with the Writer's Guide and was not meeting the 
objectives in NUREG-0899.  

Validation Program. Validation is defined by Oconee to be a determination 
that the procedures will work in a control room environment in real time. The 
audit team determined the following important points about the validation 
program: 

o The technical aspects of the control room portion of Oconee's 
validation process were consistent with the process described in the 
Oconee PGP and were meeting the objectives in NUREG-0899. However, 
the validation process, as implemented, failed to ensure that there 
was consistency between the EOP and labeling in the control room.  

o The simulator portion of Oconee's validation process was consistent 
with the process described in the Oconee PGP and was meeting the 
objectives in NUREG-0899.  

Training Program. Training on the EOP was found to comply with what had been 
specified in the PGP and met the objectives in NUREG-0899.



CONCLUSIONS 

Oconee PGP Implementation Process. Upon completing the audit, we conclude 
that the technical aspects of the Oconee EOP were exemplary; however, the 
implementation of the EOP suffered from several human factors deficiencies.  

Specifically, from the above findings, the audit team concludes that the 
Oconee PGP implementation process was consistent with the implementation 
program delineated in the PGP for the technical aspects of verification, 
validation, and training. However, there was a consistent failure to apply 
the guidance provided by the Writer's Guide to the development of the EOP, 
particularly related to the correct use of logic statements. Additionally, 
the current control rooms of all three units did not reflect sufficient 
application of human factors principles in control room labeling and design.  

PGP Implementation Process Audits. This was the sixth PGP implementation 
audit. The problems that were found with the Oconee EOP are quite typical of 
the problems found with the procedures at the other plants audited; however, 
the Oconee process seemed to more closely approach the intent of the PGP 
process than any plant thus far audited. Nevertheless, the audits to date 
have shown that the existence of an acceptable PGP does not necessarily result 
in EOPs that are of high quality, usable, and technically accurate.  

RECOMMENDATIONS 

The Oconee staff should consider re-evaluating the level of effort expended on 
* ensuring the written correctness of their EOP and their implementation in the 

control room environment. Significant benefit would be realized through 
supplementing the capabilities of Oconee staff in the area of human factors.
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1.0 INTRODUCTION 

Following the Three Mile Island (TMI) accident, the Office of Nuclear Reactor 
Regulation developed the "TMI Action Plan" (NUREG-0660 and NUREG-0737), which 
required licensees of operating reactors to reanalyze transients and accidents 
and to upgrade emergency operating procedures (EOPs) (Item I.C.1). The plan 
also required the NRC staff to develop a long-term plan that integrated and 
expanded efforts in the writing, reviewing, and monitoring of plant procedures 
(Item I.C.9). NUREG-0899, "Guidelines for the Preparation of Emergency 
Operating Procedures", represents the NRC staff's long-term program for 
upgrading EOPs and describes the use of a "Procedures Generation Package" 
(PGP) to prepare EOPs. Submittal of the PGP was made a requirement by Generic 
Letter 82-33, "Supplement 1 to NUREG-0737 - Requirements for Emergency 
Response Capability." Each PGP is to include technical guidelines, a Writer's 
Guide, a discussion of the program for verification and validation of the 
procedures, and a description of the operator training program for the 
upgraded EOPs.  

Audits of the emergency operating procedures generation package implementation 
process are undertaken to determine whether the PGP approach results in EOPs 
that are of high quality, usable, and technically accurate. A secondary 
purpose is to determine what, if any, changes need to be made to the NRC 
staff's program for review of the PGP to ensure that high quality EOPs are 
being developed by the industry.  

This report describes the audit of the Duke Power Company PGP implementation 
process for the Oconee Power Station. Section 2 of this report discusses the 
methodology used to assess the application of human factors principles and to 
determine the technical accuracy of the EOP that was developed in accordance 
with the approved PGP. Section 3 describes the findings of the audit in terms 
of the Oconee PGP implementation process and the NRC staff PGP audit process.  
Sections 4 and 5 provide conclusions and recommendations, respectively, 
regarding the Oconee PGP implementation process, the PGP implementation 
processes at plants audited to date, and the NRC staff PGP audit process.  

2.0 REVIEW PROCESS/METHOD 

The audit of the Oconee PGP implementation process was conducted by the NRC, 
with assistance from Battelle Pacific Northwest Laboratories (PNL) and 
Battelle Human Affairs Research Center (HARC) personnel, during December, 1986 
(a site visit was made on December 10-12). Audit team members and attendees 
at the site introductory and exit briefings are listed in Attachment A. The 
audit consisted of three major tasks. First, a desk review was conducted on a 
sample from the Oconee EOP (they have elected to maintain only one "global" 
EOP) to determine if the EOP complied with the guidance delineated in the 
site-specific Emergency Procedures Guidelines (EPGs) and if the EOP followed 
the guidance provided in the Oconee Writer's Guide and met the objectives in 
NUREG-0899. The Oconee site has three units. The detailed desk review was 
conducted on Unit 3, since it was that unit that first implemented the EOP.  
The EOPs implemented at the other two units are very nearly identical to the 
Unit 3 EOP, and were spot checked to verify that they are substantively 
identical. Second, Oconee staff members were interviewed about the 
verification, validation, and training programs for their EOPs, including all 
three units. Third, using the Oconee simulator and a typical operating crew, 
various simulated emergencies were conducted to determine the usability of the 
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EOP. The third step also used a control room walk-through, of each of the 
three control rooms, to determine whether the control and display nomenclature 
in the EOP matched that in the appropriate control room. These three tasks 
are discussed in more detail in the pages following.  

2.1 Desk Review 

The desk review consisted of a comparison of the Unit 3 EOP against the Unit 3 
EPGs, and the Oconee Writer's Guide, and a concurrent evaluation of the 
adequacy of the EOP based on the reviewers' professional expertise, work 
experience and judgment. The same procedure sections were used for the two 
different desk-top reviews: 

o Section 501, Loss of Subcooling 
o Section 502, Loss of Heat Transfer' 
o Section 503, Excessive Heat Transfer 
o Section 504, SG Tube Leak 
o Section 505, ES Actuation 
o CP-604, Solid Plant Cooldown 
0 CP-605, Subcooled Cooldown 

During the desk review, the EOP was compared for consistency with Rev. 2 of 
the Oconee site-specific EPGs, thoroughly noting the differences between the 
EPG bases and the Oconee EOP. This review was conducted by a NRC-certified 
operator license examiner. This examiner has conducted written and operating 
(simulator and oral) examinations at numerous PWR (Babcock and Wilcox) plants 

* including Oconee.  

* The EOP was also reviewed to determine the extent to which it was written 
* following format and content Instructions in the Oconee Writer's Guide, and 

whether or it met the objectives in NUREG-0899. This review was conducted by 
a Human Factors specialist possessing several years of experience working on 
NRC projects related to reactor operations.  

2.2, Review of Verification, Validation, and Training Programs 

Before conducting the site visit, the procedures Implementing the 
verification, validation, and training programs for all three Oconee units 
were reviewed. While at the plant, operations and training personnel were 
interviewed about implementation of the programs, so that a comparison of the 
PGP programs could be made to the programs actually implemented.  

2.3 Exercise of the EOP 

The EOP was exercised using the two techniques described below.  

2.3.1 Simulator 

The first type of exercise of the EOP was conducted on the Oconee 
plant-reference simulator. The exercise had two objectives: 

o to determine whether the EOP is usable for the given level of 
qualifications, training and experience of the operating staff 

o to determine whether the EOP is compatible with the minimum number, 
qualifications, training and experience of the operating staff.  
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Four simulator exercises were developed to cover the subset of the EOP that 
had been reviewed for the audit: 

o Spurious reactor trip.  
o Steam line break in the reactor building.  
o OTSG tube rupture with Loss of Off-site Power.  
o Total loss of all feedwater.  

These scenarios were chosen because they exercised a large portion of the EOP 
sections under review, and they covered a variety of emergency situations.  

2.3.2 Control Room 

The second type of exercise of the EOP was conducted in the control room. The 
exercise had three objectives: 

o to determine whether the controls/displays that are identified in the 
EOP as being in the control room are indeed there 

o to determine whether the control/display nomenclature described in the 
EOP was comparable to that in the control room 

o to determine whether the displays could be read to the accuracy 
necessary in the EOP.  

In order to meet these objectives, a control room check of all nomenclature 
and accuracy requirements in the Subsequent Actions Section of the EOP was 
conducted with the assistance of an experienced shift-supervisor who was also 
the chief procedure author for the three Oconee units.  

3.0 FINDINGS 

3.1 Oconee PGP Implementation Process 

General and specific findings regarding the Oconee PGP implementation process 
are presented in the following sections.  

3.1.1 General Findings 

The findings of this audit are as follows: 

o The technical content of the EOP was found to be consistent with the 
site-specific Emergency Procedure Guidelines (EPGs) with minor 
exceptions.  

o The EOP was found to contain human factors deficiencies that could 
impact operator interpretation, and contained inconsistencies with 
respect to the Oconee Writer's Guide.  

o The control room contains several examples of human factors 
deficiencies, especially related to consistency in labeling, grouping 
of controls, and a lack of mimics.  

Although the second and third bulleted findings above indicate a lack of 
resolve on behalf of the Oconee staff to implement human factors upgrades, it 
is noteworthy that several of the deficiencies noted in the third bullet were 
already identified by the licensee and were awaiting resolution.  
Additionally, examples indicating initiative in the human factors area were 
observed, specifically: 
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o the implementation of a black annunciator field when at power, 
o and the conduct of formal communications training of control room 

operators.  

3.1.2 Specific Findings 

A summary of the findings from comparison of the EOP with the EPGs and the 
Oconee Writer's Guide (i.e., desk review), and the review of the verification, 
validation, and training programs (i.e., site visit), are presented in the 
following sections.  

3.1.2.1 Comparison of the EOP with the Technical Guidelines 

The technical review involved a comparison of the EOP with the site-specific 
EPGs. The specific comments are provided in Attachment B. The review 
conducted was thorough, and every apparent departure was noted. The audit 
team believes that none of the concerns or departures listed in Attachment B 
are a risk to plant safety. Many of the departures are very minor, resulting 
only from a difference in technical judgment between the auditor and the 
Oconee Reactor Safety engineer. Even the most significant of the observations 
were considered as recommended areas for additional consideration by Oconee's 
staff. Point by point response to the comments provided by Oconee is neither 
intended nor expected. Not all of these comments were individually discussed 
with Oconee staff; rather, a representative sampling were specifically 
mentioned and discussed, and a copy of the draft comments was left with the 
attending staff for their information.  

3.1.2.2 Comparison of EOP with the Writer's Guide and NUREG-0899 

The human factors review involved a comparison of the EOP with the Writer's 
Guide and with NUREG-0899. Discrepancies were grouped into eight main areas.  
A summary of the major issues for each of the headings is provided below, 
listed in descending order of importance. Specific comments and examples are 
provided in Attachment C. In addition, a review of Revision 3 of the Oconee 
Writer's Guide is provided in Attachment D.  

Logic Terms. The Writer's-Guide presents definitions and format instructions 
regarding the writing of condition statements using logic terms. While the 
instructions provided were incomplete, those which were provided were not 
applied correctly within the EOP. Three major areas of concern were 
identified: 

o The use of AND and OR within a list of antecedents 

o The use and formatting of conjunctions vs. logic terms (i.e., AND and OR) 

o The use of the inclusive vs. the exclusive OR, and the use of AND/OR 

Notes and Cautions. Cautions are used to describe a hazardous condition which 
can cause injury or equipment damage, and should describe the consequences of 
the hazard. Notes are intended to provide supplemental information to the 
operator. Neither Cautions or Notes should include action statements. The 
human factors review revealed that Cautions and Notes in the Oconee EOP were 
often misused, by including action statements or inappropriate information 
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(i.e., non-critical information in Cautions). It was also found that 
formatting directions provided for Cautions and Notes had not been applied 
consistently in the EOP and that emphasis techniques employed did not 
adequately highlight Caution statements.  

Sentence Structure. The Oconee Writer's Guide indicates that sentences should 
be simple, avoiding more than one idea per sentence or clause. It was found 
that sentences throughout the EOP were often more complex than necessary, with 
a potential for confusion. In addition, inconsistent structural methods were 
applied, e.g., a number of different methods for indicating expected plant 
response were found.  

Definitions. A number of action statements in the EOP were written in a vague 
manner or used terms that were undefined, which can result in directions which 
are unclear to the operator. For example, the operators were sometimes 
instructed to perform an action "as required" with no criteria provided as to 
what the requirements are.  

Referencing and Branching. Referencing and branching to other procedures and 
sections of procedures can be disruptive and cause unnecessary delays.  
Therefore, it is important that format and structure be consistently applied.  
The Oconee EOP contained a number of cases in which the transition term (e.g., 
"go to") was used in a manner inconsistent with the guidance provided in the 
Writer's Guide.  

Placekeeping. Use of the Oconee EOP required numerous transitions to and from 
other parts of the EOP and involved a number of steps which must be 
continuously checked throughout the operation. Checkmark spaces were provided 
for major action steps only, and use of the spaces was at operator discretion.  
Tabs were provided for major sections of the EOP, but no mechanism was 
available for rapid movement to different steps within those sections. In 
addition to concerns raised during desk review, observations during the.  
simulator exercises revealed some operator difficulty with potential for 
greater problems.  

Constrained Language List/Abbreviations and Acronyms. The Writer's Guide 
stated in Section 3.0, page 16, that accepted terms for use in the EOP are 
found in the Constrained Language List and that only Abbreviations and 
Acronyms listed in Appendix 3 are to be used in the EOP. However, a number of 
examples of terms, abbreviations and acronyms not included in these lists were 
found throughout the EOP.  

Miscellaneous. A number of other problems were found in the EOP including 
illegible enclosures, incorrect page numbering format, and inappropriate use 
of emphasis techniques.  

3.1.2.3 Comparison of the Verification/Validation Program with the Program 
Description in the PGP 

Although verification and validation were not separately defined in 
NUREG-0899, Oconee defined the two programs separately. The PGP review found 
this.acceptable. Thus, the two programs are described separately in this 
section.  
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Verification. Oconee's PGP, as submitted for review, described the 
verification of the EOP for technical content and accuracy. The source 
document provided with the PGP was RS-003 "Technical Verification of Nuclear 
Station Emergency Procedures and Guidelines", a corporate level document 
maintained by Reactor Safety. The station maintains separate, but 
interfacing, procedures for verification of written correctness. The station 
procedure for verification was OMP 4-3 "The Verification Process". Random 
spot checks of the "Verification Copy" of a given revision of the EOP 
indicated that Oconee had implemented and was conforming to the verification 
procedure described in their PGP. At Oconee, verification was accomplished 
independently by the operations department and the Quality Assurance 
Department. It was the audit team's opinion that, although this process was 
excellently suited for ensuring technical accuracy of the EOP, it was not 
sufficiently supported by individuals with training in human factors to ensure 
the written correctness of the EOP. Although OMP 4-3 contains a procedure 
checklist for verification of the EOP that covers some of the issues in the 
Writer's Guide, the tie to the Writer's Guide was weak (e.g., The checklist 
included a step to verify that "The general format of the procedure is 
consistent with the Writer's Guide"). As a consequence of this loose tie to 
the Writer's Guide, there were substantial deficiencies in the construction of 
logic statements in the EOP. Furthermore, it appears that the individuals 
performing the review were probably not fully equipped (i.e., not formally 
trained in this area) to totally implement the human factors principles 
detailed in the Oconee Writer's Guide.  

Validation. The Validation process was accomplished entirely by the plant 
staff--that is, no involvement by corporate personnel was required. The 
source document for the validation process was OMP 4-2, "The Validation 
Process". This document parallels, but was not identical to the proposed 
validation process supplied with the PGP. The purpose of the program was to 
ensure that the EOP: 

1) is structured to provide sufficient and understandable information to 
trained operators, 

2) is compatible with plant responses, plant hardware, and available 
manpower.  

One difference between the proposed validation program and the implemented 
validation program was that the EOP was validated to available manpower 
instead of minimum manpower. Available manpower was defined as 3 SROs and 2 
ROs in the control room. Oconee's Technical Specifications require only 4 
SROs to be staffed with all three units operating, including one STA. Because 
of the proximity of the Units, and the unlikely nature of dual unit 
coincidental emergencies, this was determined to be acceptable. An additional 
subtle, yet significant, difference between the validation program described 
in the PGP, and the implemented validation program was the use of the word 
"trained operator", as opposed to "operator." Having observed the 
implementation of the EOP and reviewed the EOP in detail, it was clear that 
training is integral to the EOPs successful implementation. The EOP worked 
well provided that the operators possess detailed knowledge of its structure 
and specific requirements. It was also made clear that the training 
department was very integrally involved in the EOP validation process, and 
indeed possessed a great deal of pride of authorship in the EOP itself. It is 
noteworthy that the lead simulator instructor participated in all stages of 
the EOP review, including discussions of technical and human factors content.  
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This was viewed very positively by the audit team.  

Initial simulator validation was performed in conjunction with 
pre-implementation training. Scenarios utilized were chosen to exercise every 
part of the EOP and included multiple sequential and simultaneous failures.  
Parts of the EOP which could not be exercised on the simulator were addressed 
through walk-throughs.  

Discrepancies and problems identified during the validation were corrected and 
the relevant parts of the EOP revalidated during the initial process using 
different personnel for each validation or revalidation run-through. During 
pre-implementation validation, one problem identified was that the 
then-current minimum control room staffing standard was insufficient for 
execution of the EOP. Shift staffing requirements were adjusted accordingly.  
For ongoing validation issues, a feedback system existed whereby comments from 
operators and instructors could be submitted to the Procedures Section for 
assessment and action.  

The validation, like the verification process, utilized by Oconee was quite 
thorough, with one major exception: no human factors experts were involved in 
the initial validation and no accommodation has been made for human factors 
input in the future. The magnitude of this omission is reflected in the great 
number of human factors issues that were identified in the control room 
walkthrough and the EOP itself.  

Spot checks of auditable records (e.g., validation copies of the EOP, and 
copies of scenarios used and feedback provided during simulator validation) 
regarding the validation process revealed that the process was in fact being 
implemented in accordance with their procedure OMP 4-2. Additionally, the 
process was consistent with that proposed in the PGP.  

3.1.2.4 Comparison of the Training Program with the Program Description in 
the PGP 

The Oconee EOP training program consisted of classroom lectures and simulator 
experience. Training addressed the philosophy and purpose of the EOP, its 
technical bases and content, and guidelines for its use. Operators were 
evaluated through written exams and critique by instructors. Simulator 
training involved the exercise of all sections of the EOP by all operators on 
a variety of scenarios including multiple sequential and simultaneous 
failures. Simulator walkthroughs, along with classroom study, were used for 
training on those parts of the EOP which cannot be run on the simulator.  
Operators were trained to perform using a team approach and additional 
communication skills training was provided.  

Continuing training entailed annual simulator experience and written 
evaluation six times per year. Thorough documentation of lesson plans and 
participation was maintained. 'Revisions or changes to the EOP were 
communicated to the operators at the time of the change and were also 
incorporated into the next scheduled training session for all operators.  

The Oconee training program for use of the EOP was a thorough, well-designed 
and well-documented program which should provide operators with appropriate 
training.  
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3.1.2.5 Simulator Exercises 

No major procedural deficiencies were observed during the simulator portion of 
the audit. The impression was that the EOP was useable. However, problems 
were observed that made it equally clear that the operating staff must be well 
trained on the EOP, and that the procedure reader (always an SRO) must have 
detailed knowledge of the sections and steps within sections in the EOP, and a 
sense of timing for when each step should be accomplished. Although the EOP 
authors made an attempt at arranging steps in chronological order, there were 
times when the procedure reader needed to know in advance what the EOP was 
going to tell him/her to do.  

Because of instructions referencing other parts of the EOP along with the need 
to monitor concurrent and time-dependent steps (e.g., WHEN, THEN sequences), 
the operator was required to use three of his left fingers as placeholders 
while using his right hand to move to another section of the EOP. In some 
situations, such awkward maneuvers could cause the operator to lose his place.  
In addition, this placekeeping provides limited access to the sections of the 
EOP involved. While a deliberate choice was made by Oconee NOT to use the B&W 
guideline option of specific rules, it is noted that the above cited situation 
is indicative of the potential human factors problems incurred by this 
decision.  

In addition, some operator confusion was observed after the reading of a step 
involving incorrect use of a complex logic sequence, i.e., if a or b and c 
then d. This is indicative of the problems which may arise when the guidance 
provided in the PGP for structure of logic sequences is not applied to the EOP 
(an audit finding discussed in section 3.1.2.2). Inconsistent use of checkoff 
spaces was also observed. Training staff indicated that use of the checkoff 
spaces is at operator discretion. However, the lack of clear direction on a 
method of placekeeping appeared to lead to confusion.  

In general, the EOP was usable by an operating crew well trained in using it.  

3.1.2.6 Control Room Walkthrough 

The walkthrough of both the Unit 3 control room and the combined Unit 1 & 2 
control room uncovered several problems including: 

o Unit 3 neutron level high range indicator gauge was partially obscured by 
a wire hanging in front of it.  

o Unit 3 auxiliary panel Turbine Bypass Valve Loop B gauge had no units of 
measure indicated on the gauge.  

o In a number of locations in the EOP, instrument names and numbers did not 
correspond to those found in the control room. In addition, three 
distinctly different methods of labeling were found in the control rooms.  
Oconee Nuclear Station acknowledged this problem and indicated that the 
process of changing control panel labels to correspond to the EOP had 
begun., However, two related concerns should be noted: 

- Oconee stated that the process of implementing human factors 
principles in the control rooms will take place over a four to five 
year period. They indicate that this will help ease the operators 
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into a new mode. However, the interim condition of the control room 
panels would be cluttered and disordered, with potential safety 
implications.  

- Oconee stated that the existence of three different types of 
instrument labels in the control rooms was due to upgrading; however, 
several examples were found of newly replaced instrument labels which 
did not correspond to the instrument names and numbers found in the 
EOP. For example, Step 5.6 referred to an RCP, as shown in the 
Writer's Guide Dictionary of Acronyms and Abbreviations. The label 
for "3B2 RC PMP" matches neither the EOP nor Writer's Guide. In 
another case, the abbreviation for "pound" was shown in different 
forms in the Writer's Guide, the EOP, and on the main FDW flow gauge, 
indicating that even the new labels were not necessarily consistent 
with the EOP.  

o In the control room for Units 1 and 2, EOPs were clearly marked for the 
unit to which they correspond. Hbwever, both binders were the identical 
color (red) and were stored on either side of another similar red binder 
used for the Fire Plan; this presented a high potential for confusion in 
an emergency situation.  

3.1.3 Summary of Oconee PGP Audit Findings 

The technical content of the Unit 3 EOP was reviewed in detail and determined 
to be consistent with the Oconee EPG. A human factors review, however, 
revealed numerous deficiencies that require attention. These deficiencies 
included, but were not limited to, the incorrect use of logic statements in 
the EOP , and inconsistent labeling of components and instrumentation in the 
control room. The technical aspects of the verification, validation, and 
training processes were consistent with the programs described in the PGP and 
met the objectives in NUREG-0899. Oconee has concluded that operator training 
is integral to successful implementation of the EOP. Furthermore, the full 
involvement of the training department in the EOP implementation process 
seemed to have resulted in very tangible benefits to the EOP including: 
operator familiarity and acceptance; identification, documentation and 
resolution of problems; and the fostering of a knowledgeable and interested 
plant staff.  

3.2 PGP Audit Process 

The Oconee audit went well. There was some under-estimation.of the time 
required to accomplish certain aspects of the audit, e.g., the technical 
discussion needed to be truncated. Excess time resulted during other portions 
of the audit, e.g., the audits of verification and validation took less time 
than allowed. This latter fact may have been partially due to the impressive 
level of preparation on the part of the facility. Also, the checklists were 
found to be less effective for this audit than in previous audits.  
Development of more plant-specific checklists may have been of greater value.  
It is important for individual auditors to make themselves intimately familiar 
with the PGP descriptions of the plants validation, verification, and training 
programs, and use the protocol or checklist to ensure that the important 
points are not overlooked.  
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4.0 CONCLUSIONS 

Conclusions are presented in the following sections regarding Oconee's EOP and 
PGP implementation process, the PGP implementation process that has been 
observed at six plants to date, and the PGP audit process.  

4.1 Oconee Implementation Process 

From the above findings the audit team concluded that the Oconee PGP 
implementation process was consistent with the implementation program 
delineated in the PGP for the technical aspects of verification, validation, 
and training. However, there was a consistent failure to apply the guidance 
provided by the Writer's Guide to the development of the EOP, particularly 
related to the correct use of logic statements. Additionally, the control 
rooms did not reflect sufficient application of human factors principles in 
control room labeling and design.  

4.2 PGP Implementation Process Audits 

The findings at Oconee appear to be similar to the findings at the River Bend 
Station in that the fundamental conclusion of the audit team was that the PGP 
was fairly well implemented. In most previous cases, the process described in 
the PGP had not been followed fully in writing, verifying, and validating the 
procedures as it was at Oconee. The human factors deficiencies at Oconee, 
however, continue to indicate that a good PGP does not necessarily imply 
complete follow through to the end product EOP.  

4.3 PGP Audit Process 

This audit was fairly effective, but suffered from a lack of preparation. The 
audit participants, because of severe time constraints, were forced to rely 
upon generic protocols which were probably of less use than plant-specific 
protocols would have been. It is recommended that detailed pre-visit review 
and familiarization with PGP materials be emphasized to enhance effectiveness 
of future audits.  

5.0 RECOMMENDATIONS 

Recommendations are presented in the following sections regarding Oconee's EOP 
and PGP implementation process, the PGP implementation process audits, and the 
PGP audit process.  

5.1 Oconee Procedures and Implementation Process 

It is recommended that Oconee adopt a mechanism to aid in placekeeping (e.g., 
an expanded tabbing system, or the printing of time-dependent steps on the 
backside of each EOP page for easy reference). It is also recommended that 
Oconee consider the need for human factors expertise in their EOP development 
and implementation, in addition to that utilized in the development of their 
Writer's Guide. While the end product EOP at Oconee was quite good, this 
appeared to be largely due to the competent technical effort expended, and not 
to direct application of the guidance provided in the PGP. Almost all of the 
problems noted during the audit were evidence of lack of human factors input.  
This may have been due to an inability on the part of Oconee personnel to 
fully implement the human factors principles provided in the PGP, due to a 
lack of training in the discipline. In addition, it is recommended that 
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Oconee expedite the process to implement human factors upgrades in their 
control rooms. The state of labels and groupings was of significant concern 
for its confusion potential and would not offset any operator advantage gained 
by gradual changes.  

5.2 PGP Implementation Process Audits 

No additional recommendations.  

5.3 PGP Audit Process 

It is recommended that detailed review and familiarization with PGP materials 
be emphasized for audit preparation, rather than dependence upon protocols.  
In addition, it is recommended that plant-specific protocols be developed for 
the control room walkthrough portion of the audit prior to the audit visit.  
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Attachment A 

Audit Team Members and Site Introductory and Exit .Briefing Attendees 

Audit Team Members 

Name: Affiliation: 

Bill Kennedy NRC 
Mike Goodman NRC 
Jim Huenefeld PNL 
Anne Sutthoff HARC 

Introductory Briefing Attendees 
(in addition to audit team) 

Name: Affiliation: 

Mike Tuckman - Station Manager Duke Power 
George Ridgeway - Operating Engineer Duke Power 
James Glynn - Assistant Operating Engineer Duke Power 
Richard Sweigart - Superintendent of Operations Duke Power 
Richard Bugert - Director of Oconee Training Center Duke Power 
Larry Hindman - Senior Simulator Instructor Duke Power 
Jim Boone - General Office, Reactor Safety Duke Power 
Don Davidson - Oconee Compliance Duke Power 

* Troy Inman - Procedure Writer Duke Power 
Helen Pastis - Project Manager NRC 

Exit Briefing Attendees 
(in addition to audit team) 

Name: Affiliation: 

George Ridgeway - Operating Engineer Duke Power 
James Glynn - Assistant Operating Engineer Duke Power 
Richard Sweigart - Superintendent of Operations Duke Power 
Richard Bugert -Director of Oconee Training Center Duke Power 
Larry Hindman -Senior Simulator Instructor Duke Power 
Don Davidson -Oconee Compliance Duke Power 
Jack Bryant - Resident Inspector NRC



ATTACHMENT B 

TECHNICAL COMMENTS



EPG Section II 
EP-1 Section 5.0 

EPG EP-1 

1.0 5.1.1 RCS boration at "maximum rate." Does this mean full HPI? 
Maximum rate should be defined.  

COMMENT: Oconee staff felt as though this was not necessary 
since the technical intent of the step is to increase 
Shutdown Margin rather than respond to a nuclear excursion.  
Should a nuclear excursion occur, the operator is referred to 
Unanticipated Power Production (Section 506), which 
specifically directs the operator into full HPI from the BWST 
with two HPI pumps.  

7.0 5.6 The EPG specifies that only one RCP per loop should be run in 
the "unaffected unit" only; however, EP-1 directs securing 
RCPs in both units.  

COMMENT: Oconee staff feel as though the EPG may be in 
error.  

5.7 Checking for FDW runback is placed after checking CT2 and 
CT3. The B&W Technical Bases Document places FDW runback 
prior to checking electrical plant status.  

COMMENT: Oconee staff feel that because this represents an 
unusual electrical lineup with significant resultant 
electrical problems, the order of this step is important. In 
Units 1 & 2 the problem is not applicable, and the procedures 
are not in conflict with the Technical Bases document. They 
therefore feel that this is an engineering judgement based 
upon site-specific considerations.  

8.Oc 5.8.1 EPG COMMENT: The EPG makes an error in referring to Figure 
5. It should refer to Figure 6. Also, EPG Figure 6 is 
labeled: "Total Flow Required to Match Decay Heat." To 
eliminate ambiguity it should state: "Total Feedwater Flow 
Required..." EP-1 is satisfactory in this regard.  

COMMENT: Oconee staff stated that the reason for this was 
that the curve in the EPG actually applies to both EFW or HPI 
(if HPI pumps are removing heat from the RCS via boiling).  
It was, however, our opinion that specific labeling of the 
graph would be useful.  

8.Od 5.8 Adequate suction inventory is not explicitly addressed in 
EP-1 as suggested in the EPG. EP-1 makes blanket reference 
to OP/3/A/1106/06, EFW system OP. The reference should 
explicitly state Enclosure 3.4, Operation of the EFW system.  

COMMENT: Oconee staff do not desire to refer to specific 
enclosures in the OPs because these numbers will change. The 
noun name, however, will not change and is used in the EOP.  
Our recommendation was to prioritize the enclosures for 
important OPs such as EFW so that the operational portion of 
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the procedure is first. Currently the operational portion of 
the procedure is the 4th enclosure to the procedure.  

10.0 This EPG step, main turbine LO, is not included in EP-1.  
Should be removed from EPG.  

COMMENT: We agree with Oconee staff that this is best left 
out of EP-1.  

12.0 5.11 The EPG shows ES verifications and actions to be contained in 
the vital system states verification. EP-1 utilizes a 
separate section. EPG should match EP-1.  

COMMENT: Oconee staff state that *this is not really 
considered a "technical" deviation from the EPG. A great 
deal of latitude is allowed for the construction of the EOP 
provided that there are no technical deviations.  

5.12 EPG COMMENT: This step calls for appropriate notifications.  
It is not called for in the EPG.  

COMMENT: Considered inconsequential by auditor and Oconee 
staff.  

16.0, 5.16 Neither the EPG nor EP-1 addresses the using of boron samples 
of the OTSG's to identify an OTSG TR/leak.  

COMMENT: Oconee staff do not feel thit boron samples are 
necessary in light of their other options, e.g., steam line 
surveys. They feel that the sampling called for in the 
minimization of secondary contamination is sufficient.  

18.0 5.19 EP-1 does not contain a direct verification of pressurizer 
operability IAW the EPG Step 18.0.  

COMMENT: Oconee staff strongly argued that this is a 
"training issue". We agree.  

21.0 The EPG utilizes "Unit Status." EP-1 does not make 
consistent use of this option, although all of the directions 
contained in the "Unit Status" are also included in EP-1 for 
this step. Is the intent of Unit Status that it be given 
every time a transfer is made to one of the CPs? This is not 
always done, e.g., see EPG III A, pg.\2 of 2, step 6.0.  

COMMENT: Oconee staff acknowledges the inconsistency of the 
Unit status comments. The Human Factors review revealed that 
these comments are not addressed at all in the Writer's 
Guide.  
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EPG Section 111-A 

EP-1 Section 501 

EPG EP-1 

5.2 5.1 What procedureis to be followed by the operator at the Aux 
shutdown panel to raise OTSG levels to 95% OR using MFW? 

COMMENT: Oconee staff felt as though this was a training 
issue and represented only a remote possibility of being 
needed; however, during the control room walkthrough it was 
apparent that even the shift supervisor was not quite sure of 
how this was to be accomplished. Furthermore, there was no 
indication of OTSG level to be used at the remote shutdown 
panel. The potential for over cooling, should this procedure 
step be needed, would be high. In deference to Oconee staff, 
we concede that the likelihood of this step being needed is 
extremely small, but this seems to be an argument for 
increasing the specificity of the procedure content rather 
than decreasing it.  

5.0 5.2 The EPG contains a CAUTION warning of the eventualities 
associated with feeding an OTSG with a tube leak/rupture, or 
a steam/feed line breach. In EP-1 this CAUTION has been 
inverted into a conditional statement specifying when the 
affected generator should be fed. The intent, i.e., don't 
feed a breached SG unless you absolutely have to, of the 
CAUTION seems to have been lost.  

COMMENT: Oconee staff again stated this asa training 
concern.  

5.0 5. It is not clear that the step as worded in EP-1 really meets 
the intent of the NOTE in the EPG. The EPG states that 
secondary heat removal is not necessary If a large LOCA has 
occurred. If only one train of LPI is running, does that 
imply that OTSGs should be fed to 95% OR? Putting EP-1 step 
6.0 prior to 5.0 would cause the conditional decision 
regarding cooldown following a large LOCA to be made prior to 
feeding OTSGs to 95% OR. This is what EP-1, as presently 
worded, is attempting to do indirectly.  

COMMENT: Oconee staff feel that this comment is not valid.  
Upon discussion, we were convinced and feel that the comment 
should be ignored.  

5.3 The direction to utilize EFW from another unit, if needed, is 
not included in EP-1.  

COMMENT: Oconee staff feel that this is another training 
issue, as well as already covered in the OP.  

7.0 7.0 The EPGRD implies that this step is more than just a normal 
conditional step. Instead it should be "considered a global 
transfer throughout the EPG." How is the global character 
implemented? See CAUTION beginning of 502. Is it the same 
as a "specific rule"? How are global type statements to be 
handled when specific rules are not applied? 
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COMMENT: Oconee staff feel that this is a training issue.  

8.1 B&W Technical Bases Document allows continued cooldown on 
HPI/Break cooling, i.e., for some combination of break size 
and low decay heat, SGs will not be required.  

COMMENT: No comment.  

12.0 The CAUTION regarding thermal shock is not included in EP-1.  

COMMENT: No comment.  

14.0 13.0 It is not clear from when the 10 minutes should be referenced 
to, the beginning of the procedure or the end.  

COMMENT: Oconee staff say that this ten minute time interval 
should be removed in the next revision to the EOP.  
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EPG Section III-B 
EP-1 Section 502 

EPG EP-1 

1.3 1.3 According to EPGRD, this should also be (300".  

COMMENT: Oconee staff knew that there was a reason for not 
including this bound, but the bases for it was not readily 
recalled by the participants, nor was the bases recorded in 
the bases document.  

5.0 5.0 EPG COMMENT: The EPG should contain the same acknowledgement 
as EP-1 regarding the potential inability to establish OTSG 
levels with a depressurized SG.  

COMMENT: Oconee staff agreed.  

5.1 Which line (0 Deg subcooled, 0 Deg super-heat) Is the line to 
be used to predict RCS saturation? Refer to EPGRD pg. 4-3 
and 4-4.  

COMMENT: Oconee staff and auditors alike agree that less 
confusion may occur if the reference to the enclosure is 
dropped.  

8.5 8.5 The EPG addresses one train," EP-1 addresses "one pump." 
EP-1 would therefore allow running two pumps in one train 
without opening all high point vents.  

COMMENT: Oconee staff agreed with the comment.  

8.6 9.1 Same concern regarding pump vs. train. EPG addresses train, 
EP-1 addresses pump.  

8.0 The EPG calls for an early dispatch of an operator to the SSF 
for actuation of SSF-ASWP. EP-1 relies on step 5.13 on page 
9 of the subsequent actions procedure.  

9.0 10.0 Same concern regarding use of pump vs. train. Also, the 
immediacy of feeding raw water is not as strong in EP-1 as 
the EPG. EP-1 implies that given the onset of the criteria 
there is time to dispatch an operator. The EPG implies the 
immediate need to supply water.  

COMMENT: Oconee staff understood the intent of the comment, 
but reserved judgement as to its merit.  

9.1 10.0 Both steps direct feeding both steam generators. Does that include feeding an isolated OTSG? 

COMMENT: Oconee staff agreed that the steps should be 
clarified.  

9.2 11.0 The direction to depressurize the SGs is not included in 
EP-1. Neither is the CAUTION regarding the resultant loss of 
TDEFW pump.  
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COMMENT: Oconee staff stated that these would be found in 
the OP for Emergency Feedwater. The direction to 
depressurize the SG is in that OP, however, the caution 
regarding loss of the TDEFW pump Is not.  

9.2 The NOTE regarding minimizing the use of raw water is not 
included in EP-1.  

COMMENT: Oconee staff stated that this direction was located 
in the OP for Emergency Feedwater. We could not locate that 
guidance in the OP.  

12.0 14.0 Unit Status is not used.  

14.1 17.0 What curve is to be used to determine SG Tsat? 

COMMENT: Oconee staff stated that there exists a Tsat meter 
in the control room.  

14.2 17.0 EPG allows use of ADV only if the TBS is inoperable and 
likely to remain so. EP-1 does not imply this restriction.  
Also, EPGRD implies that this may take several NEOs.  

COMMENT: Oconee staff stated that there is currently a 
modification in progress that will improve the operability of 
the atmospheric dump valves.  

16.0 19.0 EPG COMMENT: EPG uses a CAUTION for the same Item that EP-1 
uses a NOTE.  

16.4 19.4 If heat transfer exists in one loop, do you still go ahead 
and bump both pumps in that loop, or do you bump the pumps in 
the inoperable loop twice? See EPGRD, p. 3-23. If you bump 
all four, how could you get to step 22 on page 28 of.EP-1 
before one hour had elapsed? 

COMMENT: Oconee staff stated that this part of the procedure 
will be revised based upon the incorporation of RVLIS in the 
EOP.  

18.2 21.0 Same comment regarding use of ADVs vs. TBS.  

19.0 22.0 EPG lists Emergency Shutdown High vibration alarm as a 
specific cause for securing RCP in addition to "potential 
pump damage." What criteria defines potential pump damage? 

COMMENT: Oconee staff reference the OP for the Reactor 
Coolant pumps as thesource documents.  

21.0 24.0 The Unit Status used in EP-1 mentions RCP inoperability as 
one of the potential status items. The EPG does not mention 
RCP Inoperability.  

NOTE: Because of concerns regarding time constraints, the remaining comments 
were not discussed individually with Oconee staff. A copy of these comments, 
however, were left with them.  

22.0 26.1 EPG states as a CAUTION whereas EP-1 states as a sequential 
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step. It should be more globally stated.  

22.2 26.2 EPG COMMENT: EPG should be updated to include verification 
of CC.  

22.0 26.0 The EPGRD states that only two (2) HPI pumps should be 
operating for better flow control during recovery from HPI 
cooling. This is not addressed in the EPG or EP-1. The 
EPGRD describes the need for a coordinated evolution between 
shutting the PORV and throttling the HPI pumps. This 
coordination is not indicated in the EPG nor EP-1.  
Additionally, the procedure does not address recovering from 
the situation where the vents were opened but the PORV was 
not opened (see step 16.0, p. 26, of EP-1).  

22.4 26.4 The EPG says to "Close" the high point vent valves. EP-1 
says to "Verify Closed" the high point vent valves. When 
were they closed? 
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EPG Section Ill-C 
EP-1 Section 503 

EPG EP-1 

3.0 3.2 EPG CAUTIONs against isolating both OTSGs, EP-1 does not 
contain that CAUTION statement.  

3.4 3.4 EPG uses "Transfer," EP-1 uses verify.  

3.5 3.5 Same as above. EP-1 does not mention MS-47.  

3.6 3.6 Same as above. Does not mention SSH-1.  

3.7 3.7 EPG says to transfer TDEFW pump to the aux steam header, EP-1 
does not. Also, EPG directs the operator to maintain MFW pump 
turbine steam supply as necessary, EP-1 does not.  

4.0 Is this a step that should be globally applied? Should it be 
a "When"? 

6.0 6.0 EPG uses a NOTE. EP-1 uses a CAUTION.  

7.0 7.0 EP-1 specifies in a NOTE to throttle feedwater flow to 
maintain Tave. This is not specified in the EPG. The NOTE 
constitutes an action statement. Feeding an affected SG will 
require "Trickle" feeding. It is again impo rtant to realize 
that no appreciable level will be realized, depending upon 
the size of the secondary leak, EP-1 should provide 
appropriate guidance.  

8.0 8.0 Is this a global statement that should be executed whenever 
SCM = 0? EPGRD implies it is ... see p. 3-29, step 4.0.  

10.0 Restoration of RCP seal injection and cooling is not 
addressed in EP-1.  

11.0 10.0 The EPG advocates manually starting one pump per loop, but 
does not explicitly call for securing extra RCPs.  

11.0 10.0 The two CAUTION statements in the EPG are not included in 
EP-1.  

12.2 11.2 The EPG implies a "global" type statement, i.e., "turn off 
RBS when RB pressure (10 psig." EP-1 does not imply global 
applicability.  

13.0 12.0 EPG references Figure 6; however, EP-1 does not reference 
End. 7.6. EP-1 does not address using E4 as a substitute.  
Are the MFW nozzles used even if OTSG is dry? 

16.0 No Unit Status is given.  
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EPG Section III-D 
EP-1 Section 504 

EPG EP-1 

Note: Pages 41-51 were missing from the review copy. EP-1 from Unit 1, REV 
7, was substituted.  

1.0 1.0 Will this be backed up with a boron sample? 

2.0 2.0 The EPG specifies that sections I and II must be completed 
prior to going to step 8.0. This is not explicitly stated in 
EP-1.  

4.0 5.0 The CAUTION contained in the EPG regarding the importance of 
a stable runback as opposed to an unstable fast runback is 
not included in EP-1. Also, the NOTE regarding slow runbacks 
for small leaks is not included.  

5.0 5.2 The EPG and EP-1 say reduce Tay if possible without giving 
an indication of what "if poss ile" means. Are any 
operational limitations to be approached or exceeded? The 
EPG uses the word "gradually" whereas EP-1 does not.  

6.3 6.1.1 The EPG specifies 900 psig as the controlling OTSG pressure, 
EP-1 specifies 885 psig.  

7.2 6.2 EPG COMMENT: The EPG is not worded as strongly as EP-1 
(i.e., limit rate only by the ability to maintain PZR level 
>80 inches).  

7.3 6.3 What is the definition of "shut down"? Does it mean 
subcritical? The EPG implies that the intent is to avoid the 
delay associated with inserting all rod groups.  

8.0 8.0 Step 8.0, as worded, is largely a repeat of step 6.2. Also, 
the EPG addresses the RCP NPSH limit, however down to 532 F 
the subcooling margin is the most limiting. EP-1 does not 
mention the NPSH limit in this step.  

9.0 9.0 The EPG CAUTION regarding PTS is not included in EP-1. An 
example of where it is included is in the NOTE in 503, pg 32 
of EP-1.  

9.1 The EP-1 step implies that the PORV will be used for 
depressurization; however, explicit guidance is not given.  
Additionally there is no parallel step in the EPG. No RB 
precautions have been taken.  

10.0 10.0 EPG states that if the OTSG with the larger tube leak cannot 
be identified, then one of them should be isolated. Should 
it be the loop without spray? 

10.4 10.2 EPG says "transfer," EP-1 says verify.  

10.5 10.3 Same. Also, MS-4-7 is not included in EP-1.  

10.6 10.4 Same. Also, SSH-1 is not included in EP-1.  
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10.7 EPG directs transfer of TDEFW pump to auxiliary steam. EP-1 
does not.  

10.8 EPG specifies maintaining MFW pump turbine steam as 
necessary. EP-1 does not.  

14.0 12.0 The CAUTION statement in the EPG Is not used in EP-1.  

15.0 13.0 EP-1 does not give a CAUTION that a slower cooldown rate 
implies a greater demand on BWST inventory.  

15.0 14.3 EPG COMMENT: EP-1 specifies maintaining SCM at 1-10 Deg.  
This range is not specified in the EPG.  

17.0 15.1 The EPG specifies the potential for overfill exists." It 
then references Figure 4, curve 1. Neither specification is 
made in EP-1.  

18.0 16.0 EPG specifies to use pump supplying PZR spray if possible.  
EP-1 does not make this reminder.  

22.0 18.0 EPG specifies initiating measures to align one RCP to an 
available power source. This is not included in EP-1. Can 
RCPs be operated on a Keowee unit? 

23.0 19.0 NOTE and two CAUTIONs in the EPG are not included in EP-1.  
The essence of the second CAUTION, however, is included in 
step 19.6.  

24.0 20.0 EP-1 does not specify staying as close as possible to the 
0 Deg. subcooled margin curve.  

25.0 21.1 This appears to be a uglobalu step. How is this global 
nature carried on through EP-1? See EPG 26.0.  

27.0 23.1. The CAUTION statement for OPTION A in the EPG regarding BWST 
depletion is not included in EP-1. The CAUTION statement for 
OPTION B was not used in its entirety. Furthermore, EPG step 
29 also contains a CAUTION that was not used. EP-1 step 13 
contains the only guidance (except for 19.6 on pg 50) 
relating to BWST makeup, and it may be bypassed if RCPs are 
inoperable (see 12.1, p. 45). What method is to be used to 
determine if the void has been removed? (See Section CP-605, 
step 12.0) 

24.2 EPG COMMENT: Not in EPG.  

24.3 EPG COMMENT: Not in EPG.  

24.4 EPG COMMENT: Not in EPG.  

24.5 Not in EPG. Also, specification of steam service for the 
TDEFW pump is not made.  

25.2 What does "unisolate" mean in this step? Is the steam 
generator to be fed? Is. the only action to be taken to 
throttle the TBS? 
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28.0 26.7 EPG COMMENT: EPG does not specify maximizing RB cooling.  

28.0 26.10 No Unit Status is given in EP-1.  

27.0 Loss of offsite power is not specifically addressed in EP-1.  

31.1 See comment for EP-1, step 15.1.  

32.0 See comment for EP-1, step 16.  
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EPG Section II, Step 12 
EP-1 Section 505 

EPG EP-1 

12.0 The EPG structure is lagging that used in EP-1.  

12.Ob EPG specifies an explicit verification that the BWST outlet 
valves are open.  

1.0 Does LPI actuate at 1600 psig? If so, there should be an 
operator reminder to stop the LPI pumps prior to exceeding a 
30 minute run time.  

3.2 EPG COMMENT: This CAUTION is not included in the EPG.  
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EPG Section CP-4 
EP-1 Section CP-604 

EPG EP-1 

EP-1 does not start off with KEY SYMPTOMS as does the EPG.  

5.0 EPG contains CAUTION regarding PTS, EP-1 does not.  

5.2 Addresses re-establishing normal makeup if possible.. EP-1 
does not specifically address this.  

8.2 EPG uses a conditional statement to energize all PZR heaters.  
EP-I does not.  

8.3 Direction regarding post-heater energization pressure control 
is not given.  

8.4 9.1 The EPG gives more specific guidance for drawing a bubble, 
i.e., throttling HPI and/or increasing letdown.  

12.1 Is adequate shutdown margin" adequately specific? 

11.4 The NOTE regarding leakage from the spray or relief valves is.  
not included in EP-1.  

12.7 EPG COMMENT: This step is incorrectly worded in the EPG.  
This step should direct starting only one pump. The other 
pump will be started in step 12.12.  

18.0 EPG COMMENT: EPG does not mention PZR gas sample or PZR 
sample valves.  
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EPG Section CP-5 
EP-1 Section CP-605 

EPG EP-1 

3.0 2.0 The EPG includes a reminder to observe tube-to-shell limits 
if only one SG is available.  

4.1 3.0 EPG COMMENT: EPG appears to be in error, EP-1 suggests that 
they should be put into AUTO.  

5.3 5.3 EPG COMMENT: EPG specifies PZR level 100-300.  

6.0 7.0 Unit Status is not given.  

6.11 The NOTE in the EPG that specifies when the reactor vessel 
head vents can be shut is not included in EP-1.  
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ADDITIONAL CONCERNS 

The following are general concerns that arose during the detailed review of 
the Oconee EPGs: 

General: There appears to be no guidance, besides preferentially running the 
RCP that supplies PZR spray, regarding which RCPs should be run when running 
one RCP per loop. Specifically, shouldn't the RCPs be selected to be powered 
from separate electrical busses? 

Section 5.0 and Subsection 504: EP-1 never makes reference to utilizing OTSG 
chemical samples for Boron as a back up confirmatory analysis for which OTSG 
is experiencing a tube leak.  

Subsection 504: EP-1 assumes that the Circ-water gravity drain option will 
guarantee the availability of condenser vacuum; therefore no guidance is given 
regarding.strategies for minimizing the integrated release, or release rates, 
to the environment should an OTSG leak occur coincident with a loss of 
condenser vacuum. At some plants it has been discovered that early steaming 
of a faulted steam generator when RCPs and vacuum are not available can result 
in a lower integrated release, or release rates, because of the decrease in 
time to reach cold shutdown and the resultant elimination of the necessity to 
steam the generator late in the scenario because of void complications and the 
need to conserve BWST inventory. Some guidance is warranted.  

General: The PORV is relied upon in several instances in EP-1; specifically, 
it is crucial to the ATWS situation, Lowering Pressure during an OTSG tube 
leak, HPI cooling, and Low Temperature Over Pressure protection. The extent 
to which the PORV is important to the ATOG strategy places special 
significance upon its operability. What is the OPERABILITY requirement for 
the PORV and its Block valve? 

Subsection 502, step 5.0: Although there is a NOTE warning the operator about 
the inability to establish level in an OTSG using CBPs when the RCS is at high 
temperature, it is not clear from the text of the action statement (step 5.0) 
whether flow from the CBPs is to be controlled to maintain SG pressure or 
level. The situation essentially calls for "Trickle Feeding" of the SG, and 
the potential for a severe overcooling exists, and should be noted in EP-1.  

Subsection 502: Should a loss of Heat Transfer develop caused by a loss of 
all feedwater, would it not be logical to assume that Operators will attempt 
to delay the establishment of HPI cooling by using PZR spray? If spray were 
to be used, is it possible that the RCS could be driven into saturation prior 
to reaching 2300 psi? What is the operational guidance regarding the use of 
PZR spray in controlling RCS pressure in a lack of heat transfer situation? 

Subsection 502, step 16.0: This step directs the operator to open the PORV 
and the RCS Loop vent valves to prevent saturated repressurization; however, 
no guidance is given for establishing RB conditions for longterm HPI cooling, 
e.g. maximizing RB cooling. Furthermore, it is not clear when the PORV and 
vent valves may be shut, nor is it clear that the HPI cooling will be fully 
established. The fundamental question is whether step 16.0 can be terminated 
at operator discretion, or is it intended to get the operator into HPI 
cooling? Additionally, this step does not include a reference to the loss of 
SCM subsection. A similar situation exists at step 9 of subsection 504 on 
page 43.  

Subsection 502: EP-1 does not seem to specifically address-the situation 
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where a catastrophic failure of a Main Feedwater Line has occurred, e.g., 
securing FDW, isolating the OTSG and diagnosing the situation. The EPGRD does 
not specifically address a feedwater break as a potential lack of heat 
transfer situation. Note that in the long run it becomes a potential for 
overcooling if the generator was fed with EFW.  

Subsection 504 step 4.0: During a SGTR, the decision whether to trip the RX 
and subsequently experience the resultant release to the environment is based 
upon whether PZR level can be maintained utilizing FULL HPI flow. What is the 
definition of FULL HPI flow in this case? Because of the crucial nature of 
the step, it should be explicitly stated or at least defined. Would it not be 
best to attempt to keep up with the leak utilizing three (3) HPI pumps if 
possible? 

Enclosure 7.1 A and B: It is not clear in EP-1 when the TSOR may be exited.  

Subsection 504, step 25: EP-1 does not contain actions to prevent lifting 
MSSV's while performing an HPI cooldown with a water solid OTSG.  

Subsection 504, step 25.1: Where should samples be drawn from, and how are 
they to be interpreted? 

General: We make the observation that EP-1 does not explicitly include 
guidance for electrical upsets. Rather the reliance will be placed upon 
abnormal procedures for control of electrical upsets in parallel with 
implementation of EP-1.  
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ATTACHMENT C 

DESK REVIEW - HUMAN FACTORS 

OCONEE NUCLEAR STATION EMERGENCY OPERATING PROCEDURE 

EP/3/A/1800/01 

1. The Writer's Guide presents definitions and format 
instructions regarding the writing of conditional statements 
using logic terms. The instructions provided are incomplete, 
and those that are provided are not applied-correctly within 
the EOP. The following problem areas were identified: 

a. The Writer's Guide indicates that the use of AND and OR 
within a logic statement should be avoided, however, there 
are occasions when it is necessary to use-both AND and OR 
in the same sentence. In those cases, it is critical that 
the logic statement be structured i such a way that only 
one meaning is possible. The Oconee EDP includes several 
examples of logic statements in which.-the use of both AND 
and OR leads to more than one possible meaning. For 
example, Section 501, Step 5.2: 

(a) IF a SG Tube Leak IS indicated, 
(b) OR the SG HAS BEEN isolated due to a line 

break, 
(c) AND adequate heat transfer IS NOT available from 

the unaffected SG, 
THEN feed the affected SG 

This conditional statement may be read in the following 
ways: 

1. If (a) or both (b) and (c) 

2. If both (a) and (c) or both (b) and (c) 

If No. 1 is the correct interpretation, this statement 
could be restructured as follows: 

IF a SG Tube Leak IS indicated, 
OR both the SG HAS BEEN isolated due to a line 

break 
and 

adequate heat transfer IS NOT available from the 
unaffected SG, 

THEN...  
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If No. 2 is the correct interpretation, this statement 
could be restructured as follows: 

IF both a SG Tube Leak IS indicated, 
and 

adequate heat transfer IS NOT available from the 
unaffected SG, 

OR both the SG HAS BEEN isolated due to a linebreak 
and 

adequate heat transfer IS NOT available from the 
unaffected SG, 

THEN...  

For additional guidance on possible methods for presefiting 
this type of statement, see NUREG-0899, Appendix B.  

The following occurrences of this type of problem were 
identified: 

SECTION STEP 
501 5.2 
502 10.0 

" . 30.0 (two) 
503 7.3 

b. When used as conjunctions, "and" and "or" join lists, 
multiple actions or alternatives. When used as logic 
terms, they indicate decision points. It is important 
that appropriate emphasis be used when these words are 
being used in a conditional statement, to signal to the 
operator that a decision point has been reached. For 
example, Section 502, Step 1.5: 

IF '3B' SG IS dry, 
AND '3A' SG HAS a water level, 
THEN start '3Al' or '3A2' RCP.  

When used to indicate multiple actions, alternatives or a 
list, "and" and "or" should not be emphasized as logic 
terms. When these words are used in the antecedent 
portion of a conditional statement, the operator is making 
a decision about current conditions. Thus, the words are 
considered logic terms and should be emphasized 
appropriately. When these words are used to link multiple 
consequence in a conditional statement, they are 
functioning as conjunctions. The EOP contains a number of 
examples of the emphasis of conjunctions as if they were 
logic terms. For example, Section CP-605, Step 7.0: 

IF Natural Circulation Cooldown IS NOT required, 
THEN maintain RCS P/T constant, 
AND maintain Natural Circulation 
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One correct method for presenting this step would be: 

IF Natural Circulation Cooldown IS NOT required, 
THEN maintain RCS P/T constant, 

and 
maintain Natural Circulation 

For additional guidance on the use of conjunctions vs.  
logic terms, see NUREG-0899, Appendix B.  

The following occurrences of this problem were 
identified: 

SECTION STEP 
SubsAct 5.1.1 

5.7.2 
5.8 
5.8.1 
5.9 (two occurrences) 
5.17 

502 4.0 
5.0 

503 2.0 
7.2 
7.3 

504 3.1 
3.2 
4.0 
6.1.1 
6.3 

12.0 
13.0 
15.1 
16.0 
21.1.1 
23.0 
25.2 
29.0 
31.1 
32.0 

CP605 4.0 
7.0 

12.0 
13.1 

c. There were a number of instances where conjunctions were 
"half-emphasized". That is, they were underlined but not 

capitalized. Also, in some cases conjunctions were 

emphasized as if logic terms but placed in locations 
within the step other than against the left margin. We 

recommend that conjunctions not be emphasized, in order to 

prevent confusion with logic terms.  
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Use of OR as a conjunction: 

SECTION STEP 
SubsAct 5.14 

501 6.0 
502 8.2 

8.5 
503 8.1 
504 11.1 

11.2 

Use of AND as a conjunction: 

SECTION STEP 
SubsAct 5.19 

501 8.1 (all caps) 
8.2 (all caps) 

12.0 
502 1.0 

1.2 
503 10.2 
504 8.0 

26.2 
28.1 

CP605 5.2 
11.2 
13.4 

d. For listing alternative combinations of conditions, the 
word OR should always be used in the inclusive sense, 
i.e., any one or all of the conditions may exist. Thus, 
the use of AND/OR is unnecessary, and in fact may be 
confusing to procedure readers. The Oconee EOP includes 
the use of AND/OR in a number of locations. We recommend 
that these be replaced with the term OR: 

SECTION STEP 
501 3.2 
502 1.6.2 
503 1.2 

7.1 
7.2 (two occurrences) 
7.3 (two occurrences) 
9.0 

10.6.2 
504 28.5.2 

2. Cautions are used to describe a hazardous condition which can 
cause injury or equipment damage, and should describe the 
consequences of the hazard. Notes are intended to provide 
supplemental information to the operator. Neither cautions 
nor notes are to include action statements. The human factors 
review revealed several problem areas related to cautions and 
notes: 
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a. Cautions and notes in the Oconee EOP were'sometimes 
improperly structured, containing directives and 
references which should be rewritten as action steps.  
Some cautions were found to be lacking a statement of 
possible consequences, and a few notes appeared to contain 
critical information more appropriately presented in 
caution statements. However, the EOP also contained 
properly structured cautions and notes. Two examples are 
shown below: 

Section 504, Caution 25.2: 
Backleakage from the isolated SG to RCS may occur. This 
must be controlled to prevent dilution of Boron 
concentration in RCS.  

(This caution provides a good example of how a statement 
may be worded in a passive manner so as not to be confused 
with the directives presented in action steps.) 

Section 502, Note 8.4: 
Located in ICS cabinet #13 is the switch for 3RC-66 (PORV) 
which must be held in the "OPEN" position. Required Keys: 
# 40 and # 42, located in the key locker.  

Following are instances of improper use and structure of 
cautions and notes: 

Caution Statements: 

SECTION NUMBER PROBLEM 
SubsAct 5.8.1 Contains directive 

501 5.0 Contains directive and reference 
502 Contains directive; does not 

contain consequence 
3.0 Contains directive 
8.0 Contains directive; does not 

contain consequence 
503 6.0 Does not contain consequence 
505 3.2 Contains directive and reference 

CP605 7.0 Contains directive 

Notes: 

SECTION NUMBER PROBLEM 
SubsAct (5.13) Contains directive 

502 5.0 Contains directive 
503 Contains directive; contains 

caution information 
7.0 Contains directive 

504 Contains reference; contains 
caution information 

505 3.2 Contains directive 

b. To prevent confusion for operators reading the EOP, it is 
important that formatting be consistent throughout. The 
margins used for caution and note statements in the EOP 
varied greatly. However, this is likely due to the 
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incomplete instructions provided in the Writer's Guide.  
We recommend that the formatting directions for cautions 
and notes in the Writer's Guide be expanded and the EOP 
revised accordingly.  

c. Because of the nature of the information contained in 
caution statements, it is important that they be 
distinguished from less critical information. As noted in 
the Writer's Guide review, we recommend that some form of 
highlighting be employed with caution statements, e.g., 
circling the caution with asterisks.  

3. Sentence structure is an important factor in the presentation 
of clear and understandable instructions. The desk-top review 
identified several problem areas related to sentence structure 
in the Oconee EOP.  

a. Sentences throughout the EOP were often more extremely 
complex (e.g., IF...OR...AND...OR...OR...OR...THEN...AND).  
In order to prevent confusion, we recommend that the 
number of alternative conditions in logic statements be 
limited as much as possible and that the following be 
broken down in a number of simpler steps: 

Overly Complex Steps: 

SECTION STEP 
502 10.0 
503 7.1 

7.2 
7.3 

504 3.1 
3.2 
4.0 

16.0 
32.0 

505 3.2 
CP605 8.7 

12.0 
13.1 

b. Inconsistent sentence structure was found in the EOP, 
particularly with regard to the presentation of 
information on plant conditions. In some places, expected 
conditions were included as a bulleted list. For example, 
Subsequent Actions, Step 5.1: 

Check the Reactor shutdown: 
o All Control Rods on the bottom.  
o Neutron level (5% FP and decreasing.  

In other places the expected plant response was included 
in the step itself. For example, Section 502, Step 1.2: 

C.6



Check subcooling margin > 0 degrees F in both RCS 
loops and the core 

In order to prevent confusion, we recommend that one 
method for structure of this information be selected and 
utilized consistently.  

c. The Oconee Writer's Guide indicates that sentences should 
be simple, avoiding more than one idea per sentence or 
clause. A number of compound sentences were found in the 
EOP (e.g., Verify HPI pump operation and check flow). In 
order to prevent confusion, we recommend that all EOP 
steps be limited to one action step: 

Compound Action Steps: 

SECTION STEP 
501 3.2 
502 1.6.2 

8.2 
503 1.2 

10.6.2 
504 12.6.2 

26.2 
28.5.2 

CP605 13.6.2 

d. Consistent use of a sentence structure for directives in 
which focus is placed on the action verb can greatly 
enhance the understandability of procedures. Following 
are several examples from the EOP along with rewrites 
which focus on the action and eliminate unnecessary 
words: 

Subsequent Actions: 
Step 5.9 Maintain LDST and PZR level by adding water with 

a Boron concentration > RCS Boron 
concentration.  

Rewrite: 
Step 5.9 Add water with a Boron concentration > RCS Boron 

concentration to maintain LDST and PZR level.  

Section 501: 
Step 5.1. IF EFW IS NOT available, 

THEN dispatch an operator to the Aux Shutdown 
Panel to raise unaffected SG(s) level to 95% 
O.R. using MFW.  

Rewrite: 
Step 5.1 IF EFW is not available, 

THEN locally raise unaffected SG(s) level to 95% 
O.R. using MFW at Auxiliary Shutdown Panel 
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Section 502: 
Step 4.0 IF EFW IS NOT available to the SGs, 

THEN begin aligning EFW from another unit per 
OP/3/A/1106/06, EMERGENCY FEEDWATER 
SYSTEM, 

AND feed unisolated SG(s) from alternate unit 
as soon as possible.  

Rewrite: 
Step 4.0 IF EFW is not available to the SG(s), 

THEN refer to OP/3/A/1106/06, EMERGENCY 
FEEDWATER SYSTEM, Step 1.0 

and 
align EFW from another unit.  

Note that these are only examples of possible 
simplification of sentences. In each example 
recommendations made elsewhere in this report are also 
implemented.  

4. A number of statements in the EOP are vague and do not 
describe specific operator behaviors, which can result in 
directions which are unclear to the operator. For example, 
the operators are sometimes instructed to perform an action 
"as required" with no criteria provided as to what the 
requirements are. In some cases, terms like "rapidly" and 
"slowly" are used without any indication of the rate of change 
which constitutes either. For example, Subsequent Actions, 
Step 5.4: 

IF a MS Line rupture IS indicated by SG pressure rapidly 
decreasing 

Section 504, Step 14.0, contains a good example of how similar 
information can be presented quantitatively: 

Cool down the RCS at a rate as close as possible to 100 
degrees F/HR...  

In order to ensure that procedures are understood, we 
recommend that directions be defined quantitatively.  
Following are uses of vague terms noted in the Oconee EOP: 

TERM SECTION STEP 
Adequate SubsAct 5.15 

501 5.2 
502 3.1 
503 13.0 

Appropriate SubsAct Caution 5.8.1 
502 Caution 3.0 

5.1 
17.0 
21.0 

503 7.1 
7.3 
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0 S 
Excessive Symptoms 2.3 

SubsAct 5.8.1 
5.15.2 

502 30.0 
503 5.0 

High 503 3.1 
Low SubsAct 5.8.1 

5.15.1 
503 3.0 

6.2 
Rapid 504 6.2 
Rapidly SubsAct 5.4 

504 9.1 
21.1 

Required 502 21.0 
CP604 8.2 

Slowly 502 Note 5.0 
5.1 

5. Referencing and branching to other procedures and sections of 
procedures can be disruptive and cause unnecessary delays.  
Therefore, it is important that format and structure be 
consistently applied. The Oconee EOP has been defined as one 
EOP with a number of sections, rather than a number of 
distinct emergency operating procedures. This appears to be 
the source of a number of problems relating to referencing and 
branching: 

a. The Writer's Guide indicates that the transition term "go 
to" is to be used when moving to a separate procedure and 
that "proceed to" is the correct transition term for 
movement within one procedure, e.g., within the EOP.  
However, the EOP contains a number of cases in which the 
transition term "go to" is used for transitions within 
the EOP: 

SECTION STEP 
SubsAct 5.1.2 

5.11.1 
5.14.1 
5.15.1 
5.15.2 
5.16.1 
5.23.1 
5.23.2 

501 2.0 
7.1 
8.1 
8.2 
9.1 

502 4.0 
5.0 

503 8.1 
10.6.3 
13.1 
14.1 
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504 4.0 
5.1 
7.0 

11.1 
11.2 
12.6.3 
26.10 
33.0 

505 1.6 
2.3 
3.4 
4.1 

CP604 1.0 
6.0 

10.0 
11.0 
15.0 
16.1 
19.0 

CP605 1.0 
13.6.3 

b. In a number of steps throughout the EOP, transition 
phrases for movement within the procedure include only the 
step number to which movement is indicated. Because the 
EOP is defined as one procedure and because each duplicate 
step numbers are used in the sections, it is important 
that all available identifying information be included in 
each transition phrase. Thus, "Proceed to Step 12.0" 
should read "Proceed to Step 12.0, Section 504, SG Tube 
Leak." The following instances of this type of problem 
were identified in the Oconee EOP: 

SECTION STEP 
502 1.8 

2.0 
6.0 
7.0 

12.0 
13.0 
18.0 
19.1 
19.3 
19.4 
19.5 
12.0 
15.0 

503 7.0 
10.1 

504 8.0 
12.1 
18.0 
21.1.1 
Note (23.1) 
23.1 
24.0 

CP604 8.0 
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16.7 
CP605 4.0 

5.1 
7.1 
9.4 

10.1 
11.0 
12.0 
13.1 

6. Use of the Oconee EOP requires numerous transitions to and 
from other parts of the EOP and involves a number of steps 
which must be continuously checked throughout the operation or 
performed concurrently with other steps. Checkmark spaces are 
provided for major action steps only, and use of the spaces is 
at operator discretion. Tabs are provided for major sections 
of the EOP, but no mechanism is available for rapid movement 
to different steps within those sections. If the operator 
uses his/her fingers for placeholding, some of the awkward 
maneuvers required could cause him/her to lose his/her place.  
In addition, the position would provide limited access to the 
different sections of the procedure involved. Recognizing 
that Oconee made deliberate choice NOT to use B&W specific 
rules, we feel that these problems directly relate to the 
decision. We recommend that some standard method of 
placekeeping be developed or the procedure be revised to 
minimize the transitions required.  

7. The Oconee Writer's Guide states in Section 3.0, page 16, that 
accepted terms for use in the EOP are found in the Constrained 
Language List and that only abbreviations and acronyms listed 
in Appendix 3 are to be used in the EOP. However, a number of 
examples of terms, abbreviations and acronyms not included in 
these lists are found throughout the EOP.  

Terms Not Found in the Constrained Language List: 

TERM SECTION STEP 
Actuation AutSys 3.0 

SubsAct 5.6 
5.8.1 
5.11.1 
5.23.2 

503 11.2 
505 2.0 

Bump 502 19.0 
Note 19.0 
19.2 
19.4 
20.0 

Overcooling SubsAct 5.8.1 
502 6.0 
503 Note (1.0) 
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3.0 
Saturation 502 Note 5.0 

5.1 
CP605 13.3 

Steamed 502 1.7 
504 15.0 

16.0 
Status note (17.0) 
25.2 
26.9 
31.0 
32.0 

CP604 16.3 
Superheated 501 7.0 

7.1 
Abbreviations/Acronyms Shown in Two Forms or Representing Two Terms in the 
Dictionary of Acronyms and Abbreviations: 

ABBR/ACRO SECTION STEP ABR/ACRO SECTION STEP 
CT SubsAct 5.5 SG S/G SubsAct 5.4 

5.6 5.7.1 
HPI/HP SubsAct 5.9 5.7.2 

5.13 5.8.1 
5.17.1 5.15.1 

501 3.1 5.15.2 
3.2 5.16.1 
Status note 5.23.1 
11.1 5.23.2 

502 Caution (1.0) 501 2.0 
1.6 Caution 5.0 
1.6.1 5.0 
1.6.2 5.1 
Caution 8.0 5.2 
8.0 8.1 
8.1 8.2 
8.2 9.0 
8.5 9.1 
14.0 Status note 
20.0 10.0 
24.0 502 Caution 1.0 
25.0 1.5 
26.0 1.7 
26.3 1.8 
26.5 Caution 3.0 
Status note 3.1 

503 Note 3.2 
1.1 3.3 
1.2 4.0 
4.1 Note 5.0 
10.6 5.0 
10.6.1 5.1 
10.6.2 6.0 

504 3.1 7.0 
3.2 Status note 
4.0 10.0 
11.1 11.0 
11.2 12.0 
12.6 13.0 
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12.6.1 14.0 
12.6.2 15.0 
20.0 17.0 
23.1 18.0 
23.2 19.2 
26.0 19.7 
26.1 Status note 
26.2 21.0 
26.10 22.0 
28.5 23.0 
28.5.1 Status note 
28.5.2 27.0 

505 1.1 29.0 
CP604 2.1 Status note 

4.0 30.0 
Caution 8.0 3.0 

CP605 13.6 503 2.0 
13.6.1 3.1 
13.6.2 3.2 

RCS/RC SubsAct 5.8.1 Status note 
5.9 6.0 
5.11 6.1 
5.14.1 6.2 
5.15.1 Note 7.0 
5.15.2 7.0 
5.17.1 7.2 
5.19 7.3 
5.20 9.0 

501 2.0 12.0 
4.0 13.1 
Status note 14.0 
12.0 14.1 
13.0 504 16.0 

502 Cautions 1.0 1.0 
1.0 6.1.1 
1.2 10.0 
Note 5.0 11.1 
Caution 8.0 Status note 
8.5 13.0 
10.0 14.2 
16.1 15.0 
16.2 15.1 
Status note 16.0 
26.1 Status notes 
26.3 19.1 
26.4 Status note 
26.5 23.1 
27.0 24.0 
30.0 25.0 

503 3.1 Caution 25.2 
8.0 25.2 
9.0 26.9 

10.0 29.0 
11.1 30.1 
11.2 31.0 
14.3 31.1 
20.0 CP604 14.0 
21.0 32.0 
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21.1 16.3 
Caution 23.0 CP605 1.0 
23.0 8.1 
23.1 11.4 
25.0 11.5 
Caution 25.2 12.0 
28.1 Tav 503 Note 7.0 
30.0 9.0 
Note 30.1 CP604 14.0 
30.3 T.S./Tech.Specs.Purpose 1.0 

CP604 2.1 Symptms 2.2 
4.0 AutoSys 2.3 
Caution 8.0j3.1 
9.1 3.2 
12.0 504 5.2 
18.0 ImedMan 4.2 
18.1 Note 14.2 

CP605 4.0 14.2 
5.2 Note 30.1 
7.0 30.1 
8.2 
8.7 
9.0 
9.4 
10.0 
11.0 
11.2 
11.6 
13.1 
13.3 
13.4 

Abbreviation/Acronyms Presented in Form Inconsistent with that 
in Dictionary: 

ABBR/ACRO SECTION STEP 
EFDW 503 3.3 

3.7 
7.1 

504 24.1 
Emerg 503 7.3 
Gen 502 16.1 

26.4 
504 26.8 

Hdr 503 3.4 
3.5 
3.6 
3.7 
7.3 

504 10.2 
10.3 
10.4 
10.5 
24.2 
24.3 
24.4 
24.5 

505 2.2 
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Hr 504 .5.0 
(14.0 

16.0 
19.1 
30.0 
32.0 

Isol 502 8.7 
504 19.3 

26.6 
CP605 8.5 

lbm/hr 503 12.0 
Pent 505 3.2 
TDEFWP SubsAct 5.8.1 
Vlv SubsAct 5.4.1 

502 8.5 
8.7 

16.1 
16.2 
26.4 

503 3.3 
7'.1 
7.2 
7.3 
9.0 

504 9.1 
10.1 
19.3 
19'4 
22.1 
23.1 
24.1 
26.6 
26.8 

505 1.3 
CP604 3.0 
CP605 8.5 

Abbreviations/Acronyms Not Listed in Dictionary of Abbreviations 
and Acronyms: 

ABBR/ACRO SECTION STEP 
EFWPT 504 10.5 

24.5 
Enc1 SubsAct 5.7.1 

5.7.2 
5.8.1 
5.17.1 

501 3.2 
Caution 5.0 
5.0 

11.1 
502 1.6.2 

3.3 
5.1 
8.2 
15.0 
26.1 
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26.3 
26.5 

503 Note 
1.2 
2.0 
4.1 
7.1 
7.3 

10.6.2 
15.0 

504 8.0 
12.6.2 
14.3 
15.0 
15.1 
16.0 
19.1 
20.0 
23.1 
26.2 
28.5.2 
30.3 
31.0 
31.1 
32.0 

505 1.1 
3.3 

CP604 2.1 
4.0 

CP605 8.1 
8.11 

13.6.2 
I & E CP604 18.0 
MFP 503 7.1 

7.2 
7.3 

RZ 505 1.0 
2.0 
3.0 

Tc SubsAct 5.8.1 
501 2.0 

Te CP605 8.11 
Th CP605 8.7 

8.11 
Tsat 502 17.0 

21.0 
504 16.0 

32.0 
CP604 9.1 

8. A number of other, weaknesses were identified during the audit, 
as detailed below: 

a. Because of the importance of conditional statements, it is 
critical that they be highlighted in a manner which makes 
them easy to identify. Extensive use of emphasis techniques 
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in the Oconee EOP has minimized the effectiveness of the 
method used to highlight conditional and logic statements.  
Verbs are highlighted throughout the EOP--emphasis of the 
word NOT when used would adequately draw attention to the 
tone of the sentence. In addition, in several instances 
non-logic terms were both highlighted and formatted in the 
same manner as defined for logic sequences (e.g., CP604, 
9.0; CP605, 10.0 and 12.0). We recommend that the emphasis 
methods used in the Oconee EOP be minimized and that the 
type of highlighting and formatting designated for logic and 
conditional sequences be limited solely to that use.  

b. The system of enclosures used with the Oconee EOP exhibit a 
number of problems which could make it difficult for 
operators to obtain necessary information.  

I. The print size used on enclosures 7.1A, 7.1B, 7.1C and 
7.6 is too small to either be read easily or reproduced 
easily. The samples provided for the audit were 
illegible yet were the same size as those used in the 
control room.  

II. The type of contrast patterns used to distinguish 
different areas on enclosures 7.1A and 7.1B do not 
provide sufficient contrast for easy differentiation 
between areas.  

III. The background patterns used for enclosures 7.1A, 
7.1B, 7.2, 7.3A, 7.3B and 7.6 did not reproduce 
clearly, resulting in blurred chart backgrounds which 
obscured printing.  

IV. Enclosures 7.1A, 7.1B and 7.1C appear to include 
conditional statements and instructions which might 
more appropriately belong within the text of the 
procedure.  

V. Throughout the EOP, transitions to the enclosures refer 
the operator to the "appropriate Enclosure 7." In order 
to minimize confusion, we recommend that the "Enclosures 
7" be renamed to have distinct titles and the references 
within the text of the EOP name the specific enclosure 
to which the operator should refer.  

c. Section 2.5 page 2 of appendix 5 provides instructions for 
the listing of page numbers "e.g. of ." Page i and ii 
of the EOP table of contents utillies diTferent forms for 
listing page numbers. We recommend this be revised to be 
consistent through out the EOP.  

d. Section 504 step 27.1 uses Go To to indicate a change of 
mode to "Manual". We recommend tle use of this term be 
limited to transition statements', in order not to confuse 
the operators.  

C.17



ATTACHMENT D 

WRITER'S GUIDE REVIEW NO. 2 

OCONEE NUCLEAR STATION 

WRITER'S GUIDE FOR EMERGENCY AND ABNORMAL PROCEDURES 

REVISION #2 

1. Cautions and notes provide operators with important 
supplemental information concerning specific steps or 
sequences of steps in the EOP. The information on notes and 
cautions-in Sections 2.6, 3.19 and 3.20 of the Writer's Guide 
and Sections 8.0 and 9.0 of Appendix 6 should be expanded and 
revised with regard to the following points: 

a. Sections 2.6.1 and 2.6.2, page 12, and Appendix 6, page 5, 
provide the same formatting instructions for both cautions 
and notes. Because caution statements provide information 
used to prevent actions by control room operators that 
could injure personnel, damage equipment, or endanger 
public health and safety, it is important that they be 
distinguished from note statements, which provide less 
critical information. We recommend that some emphasis 
technique, such as circling caution statements with 
asterisks, be employed to distinguish caution statements 
from note statements and to alert control room personnel 
to the critical nature of caution statements.  

b. Sections 2.6, page 13, and 3.20.1, page 25, of the 
Writer's Guide state, "Notes should be located prior to 
the action step with which they are associated, unless...  
In order to prevent confusion regarding to which step the 
note applies and to ensure that the EOP is consistently 
formatted, the Writer's Guide should be revised to 
indicate that notes will always be placed directly before 
the step or procedure to which they apply.  

c. Sections 3.19.5, page 25, and 3.20.5, page 26, of the 
Writer's Guide state, "Passive sentences (usually using 
"shall," "should," and "may") may be used to provide 
emphasis to caution/note statements, and clearly separate 
they from steps." However, "shall," "should," and "may" 
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can also be used in action statements. To avoid 
confusion, the Writer's Guide should be expanded to 
indicate that under no circumstances are action steps to 
be included in cautions or notes, regardless of the use of 
"shall," "should," or "may." 

d. The Writer's Guide does not clearly describe the use and 
distinction between cautions and notes. In order to 
prevent confusion, the Writer's Guide should be revised to 
include specific definitions for both cautions and notes.  

2. Conditional statements and logic statements should be used in 
the EOP to describe a set of conditions or a sequence of 
actions. These statements can be confusing, so it is 
important that the Writer's Guide provide explicit guidance 
for their use. The discussion of logic terms in the Writer's 
Guide should be expanded with regard to the following points: 

a. The Writer's Guide does not discuss the difference between 
the conjunctions mand" and wor" and the logical terms AND 
and OR. If the difference is not made clear, operators 
could mistake a conjunction for a logical sequence. The 
Writer's Guide should be expanded to clarify these 
distinctions and to specify the formatting of conjunctions 
and logic terms so that they will not be confused with one 
another.  

b. Section 3.10.3 of the Writer's Guide, page 22, states that 
the use of AND and OR together "should be avoided." There 
are occasions, however, when it is necessary to use AND 
and OR in the same sentence. To ensure that the EOP is 
consistently formatted, the Writer's Guide should be 
revised to include guidance and examples of acceptable 
usages for occasions when AND and OR must be used 
together. See NUREG-0899, Appendix B, for additional 
information.  

c. Because of the confusion that can result when logic terms 
are used in the EOP, we suggest that examples of the 
correct use of AND, IF NOT, IF...THEN, WHEN...THEN, and OR 
be provided in the text of the Writer's Guide.  

3. Instructions should be written for various types of action 
steps that an operator may take to cope with different plant 
situations. The guidance provided in the Writer's Guide for 
writing instructional steps should be expanded to include 
formatting instructions for recurrent steps.  

4. Section 3.3.6 of the Writer's Guide, page 18, states, "use 
only one main thought per sentence...However, a compound 
sentence which combines related actions or thoughts is 
acceptable." Instruction steps that describe two or more 
actions could be confusing to the operator. We recommend that 
the Writer's Guide be revised to state that inclusion of more 
than one action in a procedural step will be avoided.  
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5. Several considerations should be met to ensure that the 
vocabulary and syntax used in the EOP is readfly understood by 
both the procedure preparers and operators: 

a. The Writer's Guide should be expanded to include a list of 
words to avoid using in the EOP.  

b. Section 3.1.6 of Appendix 5, page 4, states that "if 
possible" writers should avoid ambiguous adverbs such as 
"frequently" or "slowly." This section shoitld be revised 
to state that the use of ambiguous adverbs.shall be 
avoided in all cases, and words such as "slowly" and 
"frequently" should be included in a reference list of 
words to avoid using In the EOP.  

6. Acronyms and abbreviations used in the EOP should be readily 
understood by both procedure preparers and operators. So that 
the EOP can be clearly understood, the Writer's Guide should 
be revised as follows: 

a. Appendix 3, page 3, lists the acronym "CT" for two 
different expressions: coolant treatment system and 
current transformer. Control room and control rod are 
represented by similar acronyms/abbreviations* C.R. and 
CR. In order to prevent the confusion that may.arise as 
the operator attempts to determine which phrase is 
intended, Appendix 3 should be revised Aso that each 
expression is associated with one distinct-abbreviation or 
acronym.  

b. Appendix 3 lists some expressions with more-than one 
acronym (e.g., Tavg and Tav for average temperature; Tave 
and Tav for reactor coolant average temperature; T.S. and 
Tech Specs for technical specifications). In order to 
prevent confusion, each expression should be associated 
with one and only one acronym or abbreviation. Appendix 3 
should be revised to address this concern.  

7. Referencing and branching to other procedures or sections of 
procedures can be disruptive and cause unnecessary delays.  
The following sections of the Writer's Guide should be revised 
as follows: 

a. The example of the use of *Go to" shown on page 1 of 
Appendix 4, the constrained language list, is not 
consistent with the formatting instructions provided in 
Section 2.9.1, page 14, of the Writer's Guide ("go to").  
The Writer's Guide should be revised so that all examples 
are consistent with the instructions provided in the 
text.  

b. The word "Per" listed on page 2 of Appendix 4, the 
constrained language list, is defined as "As specified in 
or by named procedure. Implies referencing the document 
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is optional." No such referencing information is listed 
in Section 2.9, page 14, of the Writer's Guide. To ensure 
that the EOP is consistently formatted, referencing 
instructions should be consistent throughout the Writer's 
Guide. Because the Oconee Writer's Guide includes a 
number of different methods by which to reference, we 
recommend that this method be dropped, and the Writer's 
Guide revised accordingly.  

c. Section 2.9.6 of the Writer's Guide, page 14, states, "If 
possible, identify the specific place of entry into the 
document referenced." To ensure that operators know 
exactly where to enter a referenced section of the 
procedure, the step title and the entire step number 
should ALWAYS be included in a reference. The Writer's 
Guide should be revised accordingly.  

d. In order to facilitate movement from one part of the EOP 
to another, some method for easily identifying the 
subsections of the EOP should be employed. Section 2.2 of 
the Writer's Guide, page 8, mentions the use of tabs which 
identify the procedure and section by number. This 
guidance should be expanded to address the formatting of 
the tabs, and the extent of their use.  

e. Because referencing and branching can be disruptive and 
cause unnecessary delays, it is particularly important 
that the appropriate transition phrase be properly 
emphasized. We recommend that all of the transition 
phrases identified in Section 2.9 of the Writer's Guide, 
page 14, be given some special emphasis, such as 
underlining and capitalization.  

8. Procedure writers should be given sufficient information in 
the Writer's Guide to produce procedures that are properly 
formatted. Thus, the following sections of the Writer'-s Guide 
should be revised: 

a. Section 2.1.5 of the Writer's Guide, page 6, discusses the 
contents of the "Purpose" statement, but does not give 
specific formatting instructions for its content. So that 
the EOP is consistently formatted, specific formatting 
information for the "Purpose" statement should be 
discussed in the Writer's Guide, in addition to the 
example provided.  

b. Section 2.1.3, page 6, and section 2.3, page 10, of the 
Writer's Guide, as well as page 1 of Appendix 5, list the 
identifying information that is to be included on each 
page of the EOP. So that operators know that the 
procedure they are using is the most recent version, the 
list of identifying information should be revised to 
include the revision number and date.  

c. Section 2.3 of the Writer's Guide, page 10, states that 
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"(the) name of the station (will be included) on page 1 
only, directly above the title." We suggest that the 
station name be presented on all pages of the EOP.  

d. Section 2.2.5 of the Writer's Guide, page 10, states, "If 
possible, use exact nomenclature." To avoid operator 
confusion, exact nomenclature should always be used in the 
EOP. The Writer's Guide should be revised to address this 
concern.  

e. Section 2.6 of Appendix 6, page 2, states, "Modify the 
above (information) as necessary for other procedures." 
So that the EOP is consistently formatted, specific 
criteria for such modifications should be included in the 
Writer's Guide.  

f. Sections 7.1.3 and 7.1.4 of Appendix 6, page 5, present 
the width information for right and bottom margins as "l 
inch, minimum 1/2 inch." Section 2.2 of the Writer's 
Guide, page 8, states that "adequate" margins should be 
allowed for binding. Explicit margin requirements of a 
sufficient size to allow for binding should be stated.  

g. Section 6.2 of Appendix 6, page 4, states, "If possible, 
use one and one-half spaces within...steps (and) 
substeps." To ensure that the EOP is consistently 
formatted, we recommend that a single requirement always 
be used for step and substep line spacing. The Writer's 
Guide should be revised to address this concern.  

h. Section 2.3 of the Writer's Guide, page 10, indicates that 
each page will include a section and case title, if 
needed. In order to ensure consistent formatting, these 
instructions should be expanded to provide explicit 
criteria for those situations in which either title would 
be included in the procedure page heading.  

1. In a number of locations throughout the Writer's Guide, 
reference is made to "subprocedures," "sections," and 
"case," e.g., Section 2.3.3, page 11. No clear definition 
is made for these distinctions. In order to assure a 
common understanding by procedure preparers and thus 
consistent procedures, the Writer's Guide should be 
expanded to provide a clear definition and formatting 
instructions for each of these categories.  

J. Section 2.3.4 of the Writer's Guide, page 11, states that 
each procedure shall be identified by a unique number.  
The system for development and assignment of these numbers 
should also be included in the Writer's Guide.  

k. The examples of caution and note statements shown in 
Section 3.3.11 of the Writer's Guide, page 19, have 
margins inconsistent with the guidance provided for the 
formatting of cautions and notes in Section 2.6, page 12, 
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and the examples provided in Appendix 1. The Writer's 
Guide should be revised to provide examples which conform 
to the directions provided.  

1. Sections 2.6.1 and 2.6.2 of the Writer's Guide, page 12, 
give instructions to extend notes and cautions across the 
page if they are greater than two lines long. Formatting 
directions should also be provided for margins when notes 
and cautions are two lines or less.  

m. Section 2.1.8 of the Writer's Guide, page 7, references 
Section 2.2.1 for information on the format for immediate 
operator actions. However, Section 2.2.1 contains no 
reference to immediate operator actions. The Writer's 
Guide should be revised to include clear and correct 
references.  

9. Information should be presented so that interruptions in the 
flow of information to operators is minimal. For this reason, 
no breaking of words should be allowed. Section 2.8.2 of 
Appendix 5, page 2, should be revised to indicate that 
breaking of words is not acceptable.  

10. Placekeeping aids can assist the operator in keeping track of 
his or her position within a procedure. They are particularly 
important when performing steps or procedures concurrently, 
and in a situation where the user's attention is diverted.  
Section 2.7 of the Writer's Guide, page 13, discusses placing 
a single linefor all numbered major steps to the left and 
adjacent to the step number. We suggest that some type of 
placekeeping system also be used to aid in keeping track of 
many items or substeps within a major step. The Writer's 
Guide should be expanded to include a description of some type 
of placekeeping aid to be used within the procedure text.  

11. Because they will be used in stressful conditions and under 
time constraints, the EOP must be easily accessible to 
operators and should be easily identifiable. The Writer's 
Guide should be expanded to address the availability of the 
EOP relative to control room staff and to indicate the manner 
in which the EOP will be distinguished from other plant 
procedures. See NUREG-0899, SEction 6.1, for additional 
guidance.  

12. The EOP must be current to be usable. The Writer's Guide 
should describe a system for ensuring that the EOP is updated 
in a timely fashion when there are changes in the plant 
design, technical specifications, in the Writer's Guide, in 
the control room, or in other plant procedures that interface 
with the EOP. In addition, the PGP should include .a statement 
of commitment to use the Writer's Guide in revising the EOP.  
See NUREG-0899, Section 6.2.4, for additional information.  

13. Because of the stressful conditions under which the EOP is 
used, a high possibility of error exists when any calculations 
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are required by operators or when there is any confusion about 
limits, tolerances, or acceptance values. Thus, it is 
critical that this information be presented quantitatively in 
all cases. The Writer's Guide should be expanded to address 
this concern.  
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