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1.1 PG&E'S COMMITMENT

Pacific Gas and Electric Company (PG&E) is committed to the safe operation of
Diablo Canyon Power Plant (DCPP) Units 1 and 2. The Diablo Canyon detailed

control room design review (DCRDR) implements this philosophy by identifying
weaknesses in the man-machine interface between control room operators and

equipment, and by taking steps to resolve or mitigate those weaknesses. The

goal of the review is to provide an enhanced control room which will promote

error-free operation during emergency as well as normal operating conditions.

PG&E believes that the DCRDR meets or exceeds nuclear regulatory requirements.

1.2 HISTORY OF THE DIABLO CANYON DETAILED CONTROL ROOM DESIGN REVIEH

On December 17, 1982, the NRC issued Supplement 1 to NUREG-0737 (Generic

Letter No. 82-33), the purpose of which was to provide additional
clarification of the requirements for emergency response capabilities and, in
particular, for performing a detailed control room design review. In August

1983, PG&E submitted to the NRC the DCRDR Program Plan (Reference 1) in
response to Supplement 1 to NUREG-0737. The Program Plan was intended as a

reference document and initiated Phase 1 of the DCRDR. PG&E issued the DCRDR

Summary Report in December 1984 (Reference 2). The NRC conducted an

in-progress audit in February 1985 and issued the results in September 1985

(Reference 3). The audit findings indicated that Phase 1 of the DCRDR did not

fully meet the requirements of Supplement 1 to NUREG-0737. As a condition of
the operating license for DCPP Unit 2, PG&E was required to comply with the

requirements of Supplement 1 to NUREG-0737, for the conduct of the DCRDR

(Reference 4).

In November 1985, PG&E met with the NRC Staff in Bethesda, Maryland, to
discuss the nine elements of the DCRDR evaluated in the February 1985 audit.
It was agreed that PG&E would upgrade the Diablo Canyon DCRDR program to be in
full compliance with Supplement 1 to NUREG-0737 (Reference 5). This upgrade

initiated Phase II of the Diablo Canyon DCRDR.

1710S 1 — 1





In January 1986, PG&E again met with NRC Staff in Bethesda and agreed to
modify the system function review and task analysis (SFRTA) to meet the intent
of Supplement 1 to NUREG-0737. The NRC Staff and PG&E agreed on the

methodology to be employed (Reference 6).

In February 1986, PG&E submitted to the NRC the DCRDR Phase II program plan

(Reference 7). That submittal provided responses to each open issue of the

nine DCRDR elements addressed in the February 1985 audit and the November 1985

and January 1986 meetings. This report is consistent with the program plan.

PG&E submitted to the NRC the Phase II schedule plan in April 1986 and a DCRDR

status report in June 1987 (References 8 and 9).

1.3 CONTENTS OF THIS REPORT

The Diablo Canyon Detailed Control Room Design Review Supplemental Summary

Report has been prepared to meet the requirements of Supplement 1 to
NUREG-0737.

This report consists of two volumes. Volume 1 describes how the nine elements

of the DCRDR have been accomplished:

2.

3.

5.

6.

Establishment of a qualified multidisciplinary review team—

Section 2

Function and task ana'lysis to identify control room operator tasks

and information control requirements during emergency operations-
Section 3

Comparison of display and control requirements with an inventory of
control room characteristics - Section 4

A control room survey to identify deviations from accepted human

factors principles - Section 5

Assessment of HEDs to determine which are significant and should be

corrected — Section 6

Selection of design improvements - Section 7
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7 and 8. Verification that selected improvements will provide the necessary

correction, and validation that improvements will not introduce new

HEDs — Section 8

9. Coordination of control room improvements with changes resulting
from other programs — Section 9

Section 10 provides conclusions regarding the DCRDR program, including a

summary of activities required to be performed prior to the completion of the

DCRDR. Section ll describes the HED numerical listing, HED categories, and

HED summary forms which are provided in Volume 2 (Appendices E and F).

Volume 2 of this report contains the entire database of DCPP Units 1 and 2

human engineering discrepancies (HEDs) and consists of Appendices E and F.

Appendix E provides an HED numerical listing, and Appendix F provides a

summary form for each HED identified during the DCRDR process. These summary

forms provide a description of the HED, the assessed priority rating,
recommended corrections, proposed schedules for implementation of changes, HED

status, and justification for HEDs to be left uncorrected or partially
corrected.
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2 ALIFI TI N AND TR T RE F THE REVIEN TEAH

2.1 INTRODUCTION

This section of the report demonstrates that the structure, qualifications,
and management of the DCRDR team meet the requirements of Supplement 1 to
NUREG-0737. The team consists of individuals with broad experience and uses a

project management concept that has been successful within PGLE. The project
manager has direct access to PG&E upper management, which further strengthens

DCRDR project management.

2. 2 DESCRIPTION OF HULTIDISCIPLINARYTEAH

As indicated on the organization chart (Figure 2-1), the DCRDR project team is

composed of a project manager, a management team, and a review team. The

management team consists of supervisory personnel from Nuclear Engineering and

Construction Services (NECS), Nuclear Operations Support (NOS), and DCPP. The

review team consists of representatives from NECS Engineering, NOS

Engineering, DCPP Operations, and DCPP Training. A representative group of
the review team acts as a core review team (Figure 2-1), which is responsible

for the performance of the DCRDR. This core review team is supplemented by

other members of the project team as needed. The project team has included

two human factors consultants: General Physics Corporation (GPC) and an

independent consultant. GPC performed the system function review and task

analysis (SFRTA). The independent consultant has been involved 'with the DCRDR

since its inception and participates in all elements of the review as a member

of the core review team.

Table 2-1 summarizes the qualifications of the DCRDR team. Appendix A

contains the detailed resumes of the team members. The team is composed of
individuals with strong nuclear experience and diverse academic backgrounds,

including nuclear engineering, instrumentation and controls engineering,

electrical engineering, operations, and human factors.
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2.3 DCRDR TRAINING COURSES

During Phase I of the DCRDR program, the human factors specialists provided an

intensive five-day training course for seven other members of the core review

team, from both the Diablo Canyon plant and General Office. The agenda for
this training program is provided as Table 2-2. The objective of this course

was to give engineering and operations personnel on the core review team a

basic understanding of human factors engineering as it applies to control room

reviews and enhancement. The course included the history, content, and

methodology of the human factors discipline. It combined formal lectures on

control room design issues with hands-on training and data-gathering

experience in the Diablo Canyon control room.

During Phase II of the DCRDR program, this training course was repeated with

less emphasis on data-gathering techniques and more emphasis on enhancement

methods and options for corrections of generic human factors issues. This

second course was administered to about 20 individuals from corporate

headquarters and one operator from Diablo Canyon. The trainees included new

members of the DCRDR team as well as engineers and draftsmen who were assigned

to work on design change packages required to implement control room

enhancements.

Also during Phase II of the program, an abbreviated half-day overview human

factors course was given to an assemblage of approximately 25 plant personnel

who were to interface with the DCRDR program. This course covered human

factors issues and the PG&E DCRDR program content and schedule. The group

that received this training included training personnel, operations

supervisors, members of DCPP management staff, and personnel responsible for
procedures. This course helped to establish cooperative working relationships
between plant and General Office ogranizations that interacted on the DCRDR

program.

2.4 PGLE NNAGEHENT OVERVIEH

The DCRDR was identified as a project that would require formal PGhE project
management because of its licensing impact, complex tasks, interfacing
organizations, and specific end-product.

1710S 2-2





In August 1985, the Vice President, Nuclear Power Generation, appointed a

project manager for Phase II of the DCRDR to be responsible for all activities
necessary for successful pro)ect completion. The project manager has direct
access to the Vice President, Nuclear Power Generation, to resolve any

problems such as organization and funding. The Vice President is kept

apprised of the pro)ect's status by periodic status reports.

2.5 RESPONSIBILITIES OF TEAH HEHBERS

Table 2-3 indicates the responsibilities of the DCRDR team members in
accomplishing Phase II activities. The roles of DCRDR members are categorized

as follows: approval authority, lead responsibility, and support

responsibi 1 i ty.

2. 6 ORGANIZATIONAL RELATIONSHIPS

The DCRDR organization is composed of members from three departments within
Nuclear Power Generation (NPG):

~ Nuclear Operations Support (NOS)

~ Nuclear Engineering and Construction Services (NECS)

~ Diablo Canyon Power Plant (DCPP)

These departments in varying degrees are also responsible for the successful

integration of changes resulting from the following programs:

~ Safety parameter display system (SPDS) enhancement

~ Emergency operating procedures (EOPs) upgrading
~ Regulatory Guide 1.97 instrumentation

Section 9 of this report details the relationships of these programs with the

DCRDR.
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Table 2-1

PHASE II
DETAILED CONTROL ROOM DESIGN REVIEW TEAM

Title Person Education De ree
Registrations/
Licenses Held

Human Factors/
Nuclear E erience

Project Manager

Management Team Leader

Review Team Leader

P. E. Beckham

B. W. Giffin

F. J. Cucco

Management Team (DCPP)

Management Team (DCPP)

NECS Engineering

L. F. Womack

J ~ A. Sexton

B. M. Grosse

NECS Engineering

NECS Engineering

NECS Engineering

NECS Engineering

Human Factors Consultant

Human Factors Consultant

Human Factors Consultant

Human Factors Consultant

J. J. Lisboa

N. G. Seshagiri

S. L. Wong

J. R. Parris

J. L. Seminara

D. C. Burgy

R. Danna

M. W. Dawson

Management Team (NECS-EE) S. Auer

Management Team (NECS-I&C) K. L. Herman

BSCE, BSNE SRO (certified) (BWR)

BSEE

BSME

BSEE

BSEE,BSNS, MBA

BS Physics, MSME

BS Engineering

BSEE

MBA, MSEE, BSEE

MArch, MArchE

BSEE, MSEE

BSIE, MSIE, MSOE

PE (EE)

PE (EE)

SRO (PWR)

SRO (PWR), RO (BWR)

PE (EE)

PE (EE), PE (IGC)

Arch (Calif)

EIT

MSNE (Candidate) SRO (PWR)

MA Exp. Psych.

MA Exp. Psych.

MS Env. Eng., MA Physics PE (ME)

17 yrs.

20 yrs.

12 yrs.

5 yrs.

14 yrs.

9 yrs.

24 yrs.

6 yrs.

20 yrs.

10 yrs.

2 yrs ~

3 yrs

32 yrs ~

8 yrs.

11 yrs.

9 yrs.





Table 2-1 (continued)

Title Person Education De ree
Registrations/
Licenses Held

Human Factors/
Nuclear E erience

Human Factors Consultant

Human Factors Consultant

NOS Engineering

NOS Engineering

NOS Engineering

NOS Engineering

DCPP Operations

DCPP Operations

DCPP Operations

DCPP Operations

DCPP Operations

DCPP Operations

DCPP Training

DCPP Training

M. E. Jennex

L. R. Schroeder

J. J. Vranicar BSME

R. C. Washington BSEE

J. B. Neale BSNE

S. A. Schaen BSME

R. L. Fisher BSNE

T. W. Pellisero BSNE

S. R. Fridley

R. L. Ewing

C. G. Smith

L. R. Waters BSAE

R. L. Jett

J. D. Lodge BSES, MSNE

MBA, BA Chem. & Physics

PhD Exp.Psych., BS Gen.Eng.

PE (ME)

SRO (PWR)

SRO (PWR)

RO, PE (ME)

SRO (PWR)

SRO (PWR), RO (BWR)

RO

SRO (PWR)

SRO (PWR)

9 yrs.

7 yrs

16 yrs.

7 yls

6 yrs.

5 yrs.

20 yrs.

10 yrs.

17 yrs ~

22 yrs.

16 yrs.

7 yrs

20 yrs.

28 yrs.
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Table 2-3

DCRDR TEAM RESPONSIBILITIES

DCRDR Activit
Project
Mana er

Management
Team

Review Team Human Factors NECS
Leader S ecialist En ineerin

DCPP
0 erations

Function and Task Analyses

Control Room Inventory

Control Room Survey

Assessment of HEDs

Selection of Design Improvements

S

S

I
Verification and Validation

Interfaces
Training
Emergency Operating Procedures
Reg. Guide 1.97
Safety Parameter Display System

A
A
A

A/L

S

L
S
S

L
S

PGandE Enhancement
Guidelines Document

Supplemental Summary Report A/L

A = Approval Authority L = Lead Responsibility S = Support Responsibility
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3 Y TEH F N TI N REVIEH AND TA ALY I

3.1 INTRODUCTION

This section describes the methods used by General Physics Corporation (GPC)

for the system function review and task analysis (SFRTA) and the results
obtained. The methods used by GPC were agreed on by PG&E and the NRC Staff
(Reference 6).

3.2" PURPOSE

The purpose of the SFRTA was to provide a complete set of plant-specific
information and control characteristics required to support operator tasks

during emergency operations and to ensure that required systems can be

efficiently and reliably operated under emergency conditions.

The SFRTA also generated information and controls characteristics required to
conduct the DCPP remote shutdown procedure.

3.3 HETHODS

The SFRTA activities are diagrammed in Figure 3-1. The methods used for each

activity are desci bed below.

3.3.1 I n ifi i f Pl n — ifi
mr n r i n

m n Fn i n R ir Durin

Plant systems and subsystems in the DCPP control room and remote shutdown area

that the operator must access during emergency operations were listed. This

list was comparable to the safety-related systems identified in the emergency

operating procedures (EOPs) and the DCPP remote shutdown procedure. For each

of the systems identified, a description was prepared of the functions of the

system and the conditions when the system is used. This description of system

functions served as a reference for subsequent task analysis and was also used

in the selection of operating scenarios.
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The DCPP Final Safety Analysis Report (FSAR) Update was the primary source of
information for the system descriptions and was supplemented, as necessary,

with other plant information and documentation.

An example of a system functions description is provided as Figure 3-2.

3.3.2 n 1 i f~II I I
mFn in In n fi i n f r n

The list of DCPP safety-related systems was used to define a set of scenarios

that serve as adequate samples of various emergency conditions and the plant
systems and functions exercised in those conditions. The related DCPP EOP

(and remote shutdown procedure) steps were also identified.

A check was performed to ensure that the desired systems and functions would

be exercised in the scenarios chosen. The scenarios selected ensured the

establishment of those tasks applicable to the systems.

A brief narrative description of each scenario was prepared that established
the limits and conditions of the events analyzed. The descriptions included:

~ Procedures used

~ Initial conditions
~ Scenario sequence
~ Expected response
~ Termination criteria

The five scenarios developed were:

~ Anticipated transient without scram (ATWS) and loss of reactor coolant
~ Large-break loss-of-coolant accident (LOCA)

~ Steam generator tube rupture (SGTR) with cooldown using backfill
~ Secondary break inside containment with loss of spray capability

'
Loss of secondary heat sink
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The scenario descriptions are provided in Appendix B.
I

Residual operator tasks from the plant-specific EOPs and remote shutdown

procedure not covered in the scenarios were analyzed independently for
information and control requirements. The analysis of residual tasks was

performed to ensure that all operator interfaces had been examined even if
those interfaces are not exercised in the sample of emergency scenarios

selected for validation. Verification of equipment availability and

suitability was performed for these residual tasks as well as for tasks

included in the emergency scenarios.

3.3.3 v m n f T k An 1 i W rk h

Inf rm i n n nr 1 irmn
I n ifi i n f

A Task Analysis Horksheet (TAH) (Figure 3-3) was developed to collect task

performance data and other information needed for the DCRDR. The TAH

indicates the operational steps required in each scenario, along with the

appropriate information and control requirements, means of operation, and

instrumentation and controls (IKC) present on the control boards. The

operator tasks were analyzed with the selected plant-specific EOPs as a

starting basis and documented in the following manner:

The discrete steps in the plant-specific EOPs, in order of
performance, were recorded in the PROC NO. STEP NO. column of the

TAH.

2. A brief description of the operator's tasks (in order of
procedural steps) was recorded in the TASK/SUBTASK column of the

TAH. All tasks, both explicit and implicit, were documented.

3. The operator decisions and actions required for task performance

were recorded in the TASK DECISION REQUIREMENTS and TASK ACTION

REQUIREMENTS columns, respectively. System functional response

was described, when appropriate, in these columns. This set of
data also included branching points in the EOPs that determined

the outcome of the operating sequence.
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4. Input and output requirements for successful task performance were

recorded in the SYSTEH COHP PARAH and RELEVANT CHARACTERISTICS

columns. These were system component and parameter, relevant
characteristics, and procedural information necessary for
operators to assess plant conditions or system status (e.g., hot

leg temperature, reactor coolant system flow, pressurizer
pressure, etc.). Specific values for parameter readings or
control characteristics (e.g., close-open, off-auto-on) were

recorded.

TAW steps 1 through 4 were completed using independent sources of data other

than the actual instruments and controls present in the control room.

The remaining columns of the TAW were completed during the verification and

validation steps, which are described below:

5. Once the tasks, deci sion requirements, and information and control

requirements were specified, the existing I&C that the operator
uses or can use for each procedural step were documented. Listed
in the HEANS CHARACTERISTICS column were all I&C needed or
available:
~ To bring a system into service, maintain it in service, or

remove i t from service
~ To confirm that an appropriate system response has or has not

occurred (feedback)
~ To make a decision regarding plant or system status

The identification number of the control or instrument was listed
in the I&C NO. column. The panel on which the control or
instrument is located was indicated on the PANEL column.

6. Verification was documented in the AVAIL and SUIT columns as

follows:

~ Availability of the ILC required for successful operator task

performance was noted by a YES or NO in the AVAIL column.
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~ Suitability of the existing IKC for meeting the postulated
information and control requirements for operator tasks was

noted by a YES or NO in the SUIT column.

7. The presence or absence of information and control requirements on

the SPDS, postaccident monitoring (PAN) panel, or hot shutdown

panel (HSDP) was noted by a YES or NO in the SPDS, PAHP, and HSDP

columns.

8. Candidate HEDs were noted in the COMMENTS column during any step

of the task analysis. Data for HEDs were entered on an HED form

for assessment and input into the computerized HED database.

The TAW, developed through the steps described above, serves as the complete

record of: operator tasks; decision, information, and control requirements;

and I&C availability and suitability.

3.3.4 ~Dta En r~ ~

All data in the TAWs were entered into a DCRDR database using standard

database software and personal computers. Data entry and modification were

performed continuously throughout the project. The task statements and

information on the task analysis worksheets, including information and

controls characteristics, were continually updated to reflect changes,

additions, and deletions.

3.3.5 n

The list of plant-specific IhC requirements for successful task performance

was compared with the control room IKC inventory to verify the availability
and suitability of controls and displays in the control room required to
support operator decisions and actions.

Section 4 of this report provides a detailed description of this activi ty.
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3.3.6 Vli i n f nr 1 mFn i n~ ~

Utilizing the TAWs (operator tasks, information and control requirements,

etc.), a full complement of DCPP control room operators walked through each

scenario in the DCPP simulator.

The walkthroughs were first performed in slow time. Operators were instructed

to describe their actions as they performed them.

Following each slow-time walkthrough of a scenario, the operators performed

the walkthrough in real time to evaluate the operational aspects of the

control room design in terms of control/display grouping, control feedback,

manning levels, and traffic patterns.

In a debriefing after the walkthroughs, operators were asked to describe

errors or problems that they encountered and the source of the errors or

problems. These errors or problems were documented as HEDs.

The walkthroughs were videotaped to fully document the tasks involved for all
crew members. Link analyses, which trace the movement patterns of the

operating crew in the control room, were developed by examining the videotapes

to assess whether the control room layout hinders operator movement.

The link analyses were reviewed with regard to three aspects of control room

operation:

~ Control room staffing
~ Traffic patterns
~ I&C distribution

Control room staffing refers to the adequacy of the number of personnel

provided for operation in the control room. Traffic patterns, the routes that
each person traverses during the scenario, were examined to ascertain how far
and how frequently each person must travel to complete his tasks. The

distribution of instruments and controls was assessed in terms of the relative
distances between them.
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The results of the review of the link analyses are as follows:

n r 1 r m ffin - The control room staffing appears to be

adequate. The control operator typically mans control consoles

CC-1, CC-2, and CC-3. The assistant control operator works mainly

at the vertical boards. The monitoring of displays and

manipulation of controls are more or less evenly divided between

the two.

~ff% —Tl II I Iy Id p td
traversal of long paths. Path intersection and overlapping were

not excessive.

-TP d Ity ftd \ I t d I
used during the scenario walkthroughs were distributed evenly

among the vertical panels and consoles in the control room. The

number of times widely separated I&C were used was minimal.

In summary, a review of the link analyses indicated that there were no

significant problems that hindered operating crew movement or control access

during performance of the scenarios.

Any dynamic performance problems that were uncovered during this phase of the

SFRTA process were documented as HEDs.

3.4 RESULTS

All findings from the SFRTA were documented on HED forms, which include a

description of the finding, the source of the finding, the panel on which the

finding occurred, and the components found discrepant.

The HEDs were assessed by the DCRDR team in accordance with the assessment

procedure described in Section 6. Recommended resolutions for each

discrepancy were developed and documented on the HED assessment form

(Figure 6-2).
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~Activtt ~Activist Su rtin Documentation

Identify Plant Specific Systems
and System Functions

FSAR, EOPs< System Descrip.

Analyze System Functions To
Identify Scenarios and

Residual Tasks

Develop Task Analysis Norksheets
and Identify Plant-Specific

. Information and Controls
Requirements

EOPs, EOP Step Deviations,
STS, etc.

Data Entry/Modify Data
GP IBM PC DBASE III Program

Per form Control Room
Inventory

C. Panel Dwgs, B.M., P.O.s
C R, Pnls Photos/

C.R. Layout Dugs, etc.

Verification of Task
Per formance Capabilities

Validation of Control
Room Functions

Figure 3-1 Flow Diagram of Major Activities Involved in the Generation of
Plant-Specific SFRTA I&C Requirenants
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PIANT SYSTf94 FONCTHH DESCRIPTI(N
DCNPP

plant System Name: Residual Heat Removal System

System Abbreviation: RHR

System Number: B-2

System Function (s):

Used to transfer decay heat from the core and RCS during shutdown and
refueling operations also used to transfer water from the RWST to the RCS when
filling the refueling cavity and to transfer water back to the RWST following
refueling operation. Sections of the RHR System are used for injection and
recirculation as part of the ECCS. RHR system supplies containment spray
during recirculation phase of LOCA.

Conditions for System Use:

Plant heatup and cooldown. Also used to remove decay and residual heat
during cold shutdown and refueling operations.

Reviewer: B. Drane Date: 5/86

Figure 3-2 Sample Plant System Function Description
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SCENARIOs . L4RGE BRE4K LOC4

REC l PROC NO. (e

NO I STEP NO
TASK/SUBTASK

PACIFIC G4S d ELECTRIC
TASK 4N4LYSss WORKSHEET

PAGE 1

TASK DECISION
REOUIREMENTS

TASK ACTION
REOUI REMENTS

100 E-0- 1A

BOO E-0- 84

VERIFY REACTOR TRIP s (VBE/CC1)
RE4CTOR TRIP AND BYP4SS BREAKERS
OPENe ROD BOTTOM LIGHTS - LITe
NEUTRON FLUX - DECREASING

VERIFY TURBINE TRIP s (CC3e VBZ) ~

ALL FOUR SVS CLOSED.

TO DETERMINE IF THE
RE4CTOR TRIPPED 4ND THE
BYPASS BREAKERS 4RE
OPEN. (CONTROL ROD
BOTTOM LIGHTS AND
NEUTRON FLUX DECRE4SING)

TO DETERMINE IF THE
REACTOR WILL NOT TRIP

TO DETERMINE IF THE
TURBINE IS TRIPPED
(FOUR SVS CLOSED). TO
DETERMINE IF THE TURBINE

WILL NOT TRIPe

IF RE4CTOR IS TRIPPEDe 60 TO NEXT T4SK ~

IF REACTOR IS NOT TRIPPEDe MANUALLY
TRIP RE4CTOR AND 60 TO NEXT T4SK. IF
REACTOR WILL NOT TRIP, GO TO FR-So le
RESPONSE TO NUCLE4R POWER GENERATOR/ATWS

IF TURBINE IS TRIPPED (FOUR SVS CLOSED)
GO TO NEXT T4SK IF TURBINE IS NOT
TRIPPED. MANUALLY TRIP TURBINEe IF
TURBINE WILL NOT TRIPe THEN CLOSE MSIVS
AND BYP4SSES,

300 EM- 3A VERIFY VITAL 4KV BUS STATUSs
(VB4) VERIFY 4LL THREE VITAL
seKV, BUSES FeGe 4ND H — ENERGIZED

TO DETERMINE IF 4KV
BUSES F Ge AND H 4RE
ENERGI ZED

IF ALL THREE BUSES ENERGIZEDe 60 TO
NEXT TASK IF TWO VITAL BUSSES ARE
ENERGIZEDe THEN REFER TO EC4 0 3e
RESTORE VITAL BUS WHILE CONTINUEING IN
THIS PROCEDURE~ IF ONLY ONE VITAL BUS
IS ENERGIZEDe THEN 60 TO ECA-0 3e
RESTORE VIT4L BUS IF ALL VIT4L

BUSSES 4RE DE-ENERGIZEDe THEN 60 TO
ECA-O,O LOSS OF ALL 4C POWER,

s)nO E-0- seA CHECK IF SI IS ACTU4TED s (VB3) ~

PKOB-81 ~ S4FETY INJECTION 4CTUATIDN
4NNUNCIATOR — ON

TO DETERMINE IF SI IS
ACTUATED OR IS REOUIRED

IF SI IS 4CTU4TEDe 60 TO NEXT TASKe IF
SI REOUIREDe AND NOT ACTUATED THEN
MANUALLY 4CTUATE IF SI NOT REOUIREDe
THEN GO TO E-0~Be REACTOR TRIP RESPONSEe

500 E-O- 54 VERIFY CONT4INMENT ISOL4TION PHASE
4s (VB1) ~ PHASE 4 PORTION OF
MONITOR LIGHT BOX Bs RED ACTIVATED

LIGHT - ON+ WHITE ST4TUS LIGHTS-
OFF

TO DETERMINE IF CONTAINM
ENT ISOLATIONe PH4SE A
4CTUATED

IF PH4SE 4 ACTUATEDe 60 TO NEXT TASKe
IF PHASES 4 DID NOT ACTUATEDe THEN
M4NUALLY ACTUATE PHASE A ~ ORe M4NUALLY
CLOSE PHASE 4 ISO VLVS AS NECESSARY+

6On E-0- 64 VERIFY CONTAINMENT VEHT IS0$
(VB1) ~ CONTAINMENT VENT ISO
PORTION OF MONITOR LIGHT BOX Bs
RED ACTIVATED LIGHT — ON. WHITE
STATUS LIGHTS OFF

TO DETERMINE IF CONTAINM
ENT VENT ISOL4TION
(CVI) 4CTUATED

IF CVI 4CTU4TED, 60 TO NEXT TASK IF
CVI DID NOT 4CTUATE MANU4LLY 4CTUATE OR
MANU4LLY CLOSE CVI VLVSe 4S NECESSARY+

700 E-0- 74 VERIFY ESF PUMP AND VALVE ST4TUSs
(VB1) SI PORTION OF MONITOR
LIGHT BOX Cs RED 4CTUATED LIGHT-
ON. WHITF ST4TUS LIGHTS - OFF.

TO DETERMINE ST4TUS OF
ESF PUMP 4ND V4LVE
STATUS.

IF ESF PUMP IS RUNNING 4ND VLVS 4RE
ALIGNED PROPERLYe GO TO NEXT T4SK. IF
ESF PUMP NOT RUNNING, MANUALLY START
PUMPSe IF ESF PUMP VLVES NOT ALIGNED
PROPERLYe ALIGN V4LVES AS NECESS4RY

Figure 3-3 Sample Task Analysis Worksheet





SCENaRIOs 2. L4RGE BRE4K LOCA

PACIFIC GAS 6 ELECTRIC
T4SX ANALYSIS 40RKSHEKT

PAGc, c,

Pape No. 1

REC I PROC NO. I SYSTEM. liRCLEV4NT . I ME4NS il I 6C
NO l STEP NO. ! COMP PAR4M; CHARACTERISTICS l CHARACTERISTICS l NO..

P4NEL l AVALl SUIT l SPDS l PAMP l HSDP l COMMENT8

100 E-0- 1A ROD BOTTOM
POSITION
INDICATION

RED BOTTOM
LIGHTS, LIT
WHEN ROD ON
BOTTOM.
METER, 0-230
STEPSs

LINEAR'N4LOG

M4TRIX W/ROD
BOTTOM RED
LIGHTS METER
0-2c.8 STEPS

VB 1 YES'ES

108 E-0- 14 ROD BOTTOM
POSITION
INDICATION

RED BOTTOM
LIGHTS, LIT
WHEN ROD ON
BOTTOM+
METEA, 0-230
STEPS' INEARs
ANALOG

MATRIX W/ROD
BOTTOM RED
LIGHTS METER
0-228 STEPS

VB-1 YES YE8

E-0- 14

E-O- 1A

RE4CTOR
TRIP BRE4XER

POSI T ION
INDIC4TION

NUETRON
FLUX INDIC4T
ION 4
SOURCE
RANGEs 8
INTEAMEDIATE
~ C — POWER

BRE4KER OPEN
4ND CLOSE
LIGHTS

4 METERs
RECORDER, LOG
SCALESs AN4LOG
0-10 E6 CPS
AANGEs 8,
METERs RECORDER
~ LOG SCALESs
4NALOG 10E-11
TG 10E-3 AMPS
C. METERs
RECORDERs
LINEAR'hALDG
0-120ss ~ INC ~ 2

2 SETS OF C.

IND. LIGHTS
TR4INS 4/8
RED-CLOSED
GREEN-OPEN

2 VER LOG SR
MTRS, RNG
1060-1 OE6
CPS/4 LOG
MTRS, RNG." 10E-11
-10E3 4MPSs4
LIN PR MTRS,0-1
20%, 10 MJ, c. MN

52/RT I s

52/RT 8

NI
318, NI
328s NI
348, NI
368, NI
418, NI
428, N I
438, NI
448

VB-2

CC-1

YES YES YES

YES YE8 YES YE8

114 E-0- 1A REACTOR
TRIP ACTUATI
ON CONTROL

TWO POSITION ~

NORM4L/TRIP
VB-2s2 POS
T-HANDLE
SW ITCHs NEUTRAL
/TRIPs CCs 1-3
POS T-HANDLE
SWITCH TRIP/NEU
TRAL/RESET

VB-2iCC-1 YES NO HED «644

c?00 E-0- c?A MAIN TURBINE
STOP VALVE

POSIT ION
INDICATION

V4LVE OPEN 4ND
CLOSE LIGHTS

4-2 POS IND FCV-146s CC-3
LIGHT BOXES FCV-143m
GREEN-CLOSEDs RE FCV-144,
D-OPFN FCV-145

YES YES

Figure 3-3 Sample Task Analysis Worksheet (continued)





4 N R L R NV NT

4.1 INTRODUCTION

An inventory of control room and hot shutdown panel instrumentation was

conducted for Units 1 and 2. The purpose of the inventory was to compare

available controls and displays with instrumentation requirements identified
through task analysis (Section 3). Hissing or faulty instrumentation revealed

through this comparison resulted in HEDs, reported as described in Section 11.

4.2 HETHODS

A written inventory of the existing instrumentation and controls in the

control room was developed. This was compared with the instrumentation

requirements to verify task performance capabilities.

4.2.1 D v 1 m f n r 1 R m I v

Source documents for this inventory included photos and layout drawings of the

control panels, as well as purchase orders,,bills of materials, etc.

Equipment characteristics were listed on a form (Figure 4-1) and then entered

into a computerized database.

The equipment characteristics form included the following data, listed by

column heading:

IKC DESCRIPTION AND PARAMETER - The description of the instrument

or control as it appears on the panel. The parameter measured was

included where applicable.

I&C NUMBER — The alphanumeric identification code given to an

instrument or control.

PANEL — The alphanumeric panel identification code.
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INSTRUMENT TYPE — Switch, meter, recorder, controller,
potentiometer, pushbutton, indicator light, etc.

RANGE - The meter range from minimum to maximum on the scale.

UNITS — The units of measurement: gpm, amps, inches, rpm, etc.

DIVISIONS AND SCALE — Divisions were listed as major, minor, and

intermediate graduations. Scale is either log or linear.

CTRL and LTS - For a control, a list of all the switch positions

(e.g., open, normal, closed). For a light, the color and its
meaning when illuminated.

422 Vrifi i n f P r m ili i

Task performance capabilities were systematically verified in two phases to
ensure that the instruments and controls identified in the task analysis as

being required by the operator are:

Present in the control room or hot shutdown panel

Effectively designed to support correct task performance

4.2.2.1 Phase 1 - IKC Availability

In the first phase, the presence or absence of the required instruments and

controls was confirmed. This was done by comparing the requirements from the

task analysis, listed in the SYSTEM COMP PARAM and RELEVANT CHARACTERISTICS

columns of the TAW, to the actual control room ILC.

The presence or absence of a required instrument or control was noted by a YES

or NO in the AVAIL column of the TAW. Any required instrument or control
discovered to be unavailable was identified as an HED and documented on an HED

form.
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4.2.2.2 Phase 2 - IhC Suitability~ ~ ~

The second phase addressed the human engineering suitability of the required

instruments and controls by evaluating them according to the criteria shown on

Figure 4-2. For example, if a meter used in a particular procedural step was

present in the control room, it was examined to determine whether or not it
has the range and scaling appropriate to that procedural step. The

suitability of the range and scaling was noted with a YES or NO in the SUIT

column of the TAN. Any instrument or control found unsuitable was identified
as an HED and documented on an HED form. Figure 4-2 charts the decision

process of the suitability review.
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14C DESCRIPTION e 14C NUMBER
4ND PARRMETER !

I

EOUIPMEKT CHARRCTEe(ISTICS

PANEL I INST TYPE(SW/METER/ '(ANGE e

RECORDER/CONTROLLER e

UNITS I DIVSe MAJOR/MINOR I CTRL e SW POS
SC4LEe LOG/LINERR eeLTSe CLR/MEANING

CONT41NMENT W/R LEVEL LR942
LR 942
1-88

PAMi CONT REC 0-100 ee/ FEET
(SCRLE)
65-98
( I eR leE k )

20/2 L INERR 5/1
LINERR

N/A

CONTAINMENT GROSS
RR30'CTIVITY

RR30
1-90

CONT4I NMENT GROSS
~ACTIVITY RR31

1-91
I

W RE-30 CONT4INMENT

RR31

I-R30

HI RNGE 4RE4 feoNITDR HRcM

CONTAINMENT W/R LEVEL LR943
LR943
1-89

PAMI CONT RECe

PAM1 CONT REC

P4Iell CONT~ REC

CIRC METER

PAM2 ROT SW 4PB SW

o-lon )I/ FEET
(SCRLE)/65
-S8
(PRPEIC)

lnEn-
10E7

IOEO-Int7

1-10E7 R/HR

1-1027 R/HR

20/2 LINE4R 5/1
LINERR

IOEI /10)e

IOEI/IO)e LOG

IOEI /20)I

IOEI/20)I LOG

N/4

N/4

N/4

RtT SMe OFFER 11

ROT SM
OI-F RLL /
PBe3-RESET
1-TEST

RE 31 CONTAINMENT 1-R31 PAM2 ROT SM 4 PB SW 1-10 R/HR IOEI /20)I LOG ROT SW
Of Fe ALLe / PBe
3-RESET
1-TEST

RE-35 PLT~ VENT AL4RA 1 R35 ~ PAM2 CIRC METER Oe 1 - 10E7 MR/HR 1oE1/10)I ROT SW
OFF e RLL

RE-29 PLTe VENT 150e
Hl

1-R29

RNGE GROSS GRMMA
PROCESS MON.

PV GGM

RE-33 PLT~ VENT 115'-R33

85e SAMPLE 4RE4 MONe ALARM

PAM2

PAM2

ROT SW

3PB SW

ROT SW
3 PB SW

ROT SW

3 PB SW

CIRC IeIETEk

0 1 — 1OE7 MR/HR IOE1/Io)e LOG

1 - 10E7 Mk/HR IOE/In)I LOG

0 I - 10E7 MR/ Hk IOEI /10)e LOG

10 — IOE7 CI& 10E1/ 20)e LOG

Figure 4-1 Sample Equignent Characteristics Form

GREEN —FAIL

GREEN — F41L

GREEK F4 IL

ROT SW
OFFiCALeH V e OPER,
PB
RLL Re:SET 4 BKLT





For every task in the task analysis,
verify that the equipment specified
is suitable to meet the demands of
emergency contingencies.

RITRAFR

HFE/OPS

~ Information displayed
to appropriate modality
(visual vs. auditory)

~ Appropriate parameter displayed
~ Display of quantitative and/

or qualitative information
appropriate for task

~ Di screte/continuous control
functions appropriate

~ Display of trend information
available when appropriate

Does
the

equipment
rovide appropriate

information/feedback
for the

task?

Is
any other
equipment

available which No
plovidos

appropriate
informati on
feedback?

YES

ICC

~ Actual system/equipment status
information is provided rather
than indi rect information (e.g.,
demand vs. valve position for
controllers, direct vs.indirect
measure of flow in system loop)

HFE/OPS/IS C

~ Equipment provides appropriate
precision and range of control

~ Seal e uni ts are consi s tent wi th
the degree of precision needed

~ Scale range spans the expected
range of operational parameters

~ Values displayed are in a form im-
mediately usable w/o conversion

Does
the

equipment
provide

actual'ystemstatus
information?
"(direct)

YES

Is
the

equipment
usable?

Is any
other equipment
available that

provides appropriat
information and
reflects actual

system
status?

HED
IDENTIFIED

2454t

EQUIPMENT MEETS
SUITABILITYREQUIREMENTS

FOR TASK PERFORMANCE

Figure 4-2 Flaw Chart of Decision Process for Verifying
Equiprent Suitability
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5 NTR L R H RVEY

5.1 INTRODUCTION

PG&E performed a thorough, detailed control room survey to identify deviations

from accepted human factors principles. The first phase of data collection
began in late 1983 and was completed in mid-1984. The results from this phase

were reported in the December 1984 DCRDR Summary Report (Reference 2). The

second phase of data collection began in 1986, and its results are in this
report.

5.2 METHODS .

5. 2.1 ~Ph I

In the first phase, the control room and control panels, including the hot

shutdown panel, were reviewed according to standard human factors guidelines
(checklist and environmental surveys); operators were interviewed; operability
walkthroughs were performed; and historical operator experience was reviewed.

5.2.1.1 Human Factors Guidelines Surveys

The core review team performed the initial human factors survey in late 1983,

using the Nuclear Utility Technical Assistance Committee (NUTAC) checklists as

base documents. The NUTAC checklists are a series of descriptions of
acceptable design characteristics. Two or more core review team members

reviewed each panel or area within the control room. The checklists included

sections, on labeling, mimics, demarcation, general panel design including
controls and displays, and the process computer, as well as overview and

operator-assisted checklists. The checklists were supplemented by a general

survey of the control room by the human factors specialists, who have

extensive experience in the field of human factors in nuclear plant control

rooms.
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The checklist surveys were initially performed on the Unit 1 side of the

control room. To complete the review for the Unit 2 side while ensuring

consistency between Units 1 and 2, half-size photos of the Unit 1 main control

boards were used. Members of the review team compared the half-size photos to

the equivalent sections of the Unit 2 control boards. Any differences were

noted and later recorded as HEDs. The quality and size of the photos

permitted a complete and systematic comparison of the two units. This

comparison allowed the review team to identify problem areas that were

associated with Unit 2 only, as well as to identify differences between the

units.

During this same period, NUTAC cri teria were used to survey control room

lighting and noise. It was recognized at the time of these surveys that
because construction of the control room was incomplete, these surveys would

have to be reperformed after the plant became operational (see Section

5.2.2.1).

5.2.1.2 Operator Interviews~ ~ ~

The, survey was supplemented with operator interviews performed by the human

factors specialists and members of the review team. The interview questions

were initially drafted by the consultant human factors specialists to
supplement the NUTAC checklist surveys. The interview questions were reviewed

and modified by the DCRDR review team, including the human factors

specialists�

. During the interviews the questions were further modified, and

redundant or otherwise unproductive questions were eliminated. Sixteen

operators with various levels of experience were interviewed.

5.2.1.3 Operability Walkthroughs

The survey was further supplemented with operability walkthroughs of selected

emergency operating procedures (EOPs). These reviews used the interim EOPs,

which were based on the Westinghouse Owners Group (WOG) Emergency Response

Guidelines (ERGs), Rev. 0. (The Phase II systems function review and task

analysis performed by the General Physics Corporation used the Rev. 0 version
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of the EOPs, which were based on the Rev. 1 version of the HOG ERGs.) During

the walkthroughs, members of the review team, including the human factors

specialists, read the procedure steps while a control room operator performed

the associated tasks. A reviewer observed and recorded the operator's actions

and noted any apparent difficulties or irregularities on an operability
walkthrough form. (The operability walkthrough form and the corresponding

procedure are described fully in Appendix C of the December 1984 DCRDR Summary

Report t:Reference 2].) The reviewer/observer questioned the operator

concerning the reasons for his actions if the reasons were not clear.

5.2.1.4 Hi stori cal Experi ence Revi ew

The historical experience review= consisted of two separate activities. The

first was a review of historical documentation pertaining to plant-specific
and generic control room occurrences, including operators'ogs and Licensee

Event Reports (LERs). This review is described more fully in the December

1984 DCRDR Summary Report (Reference 2).

The second step was to survey the operating personnel using a structured
interview format. This step was included in the interviews discussed in
Section 5.2. 1.2.

5. 2. 2 ~Ph II

After an in-progress audit of the PGhE DCRDR in February 1985, the NRC

identified additional survey requirements (Reference 3). These included

gathering more quantitative and qualitative information on the operators 'ork
space, reperforming various environmental surveys to reflect the differences

between the operating plant and the plant under construction, and determining

the full extent of various generic HEDs. This additional survey work was

based on the human factors guidelines in NUREG-0700.

5.2.2.1 Environmental and Horkspace Survey

A systematic survey of the control room working environment was performed in

1986 after both DCPP units went into commercial operation. It included
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reviews of the lighting, noise, HVAC, furnishings, and anthropometric factors
for Units 1 and 2 panel areas and staff work spaces. NUREG-0700, Section 6.1,

was used as the base human factors guideline.

Survey tasks included:

~ Development of a work plan, which was reviewed with the human factors

specialist

~ Preparation of a checklist and forms for data collection

~ Field observations, interviews, questionnaires, and measurements

covering NUREG-0700 Section 6. 1 criteria

~ Analysis. of data and documentation of findings

~ Identification and assessment of HEDs and inclusion in the HED

database

A complete report, including the operator questionnaires, interview results,
quantitative survey results, and findings, is on file at PGhE.

5.2.2.2 Supplemental Surveys and Investigations

Various ILC and electrical engineering investigations were performed for HEDs

that required more information prior to their assessment. These included

investigations of generic HEDs to determine their full extent and

investigations of various specific HEDs to determine their actual

significance. These investigations were documented and later used by the

assessment team in their analysis of the subject HEDs.

5.3 IDENTIFICATION OF HEDs

After completion of each data gathering stage of the DCRDR, the results of the

checklists, surveys, interviews, and operability walkthroughs were analyzed to
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identify any departures from human engineering guidelines. These were

recorded on the upper half of the Human Engineering Discrepancy form (Figure

5-1). The bottom half of the form was originally intended to be used for
assessment as described in the draft version of NUREG-0801. Hhen the

assessment process was revised during Phase II, the bottom half of the HED

form was abandoned in favor of the HED assessment form (Figure 6-2).

A computer database was set up during Phase II of the DCRDR to permit easy

tracking of the status of each HED. HEDs can also be sorted on any field,
including location, type (category), and priority.

5.4 RESULTS

Nearly 900 HEDs have been recorded. Volume 2 of this report contains a

numerical listing of all HEDs (Appendix E) and summary forms (Appendix F)

which include HED descriptions, priority ratings, assessments,

recommendations, actual corrections to date, and implementation schedules.

The summary forms are arranged by category.
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6 E MENT F HED

6.1 INTRODUCTION

Each HED identified during the data collection phases of the DCRDR is assessed

to determine its significance for plant safety or operability. The assessment

takes into account the safety function of the subject of the HED, the

potential for error as a result of the HED, and the consequence should that
error occur.

6.2 METHODS

HEDs affecting equipment that is safety-related or used in an emergency

operating procedure are assessed for safety significance. HEDs that affect
the balance-of-plant equipment or do not directly affect plant equipment are

assessed for plant operability.

The assessment and prioritization of an HED follows the flow chart in Figure

(Ql 6 1.

The human factors consultants and plant operators have the lead role in
determining the potential for error due to an HED. Their combined knowledge

of plant operation and extensive experience are supplemented with a list of
questions derived from Exhibit 2-2 of the Standard Review Plan, Section 18.0,

NUREG-0800.

The HED is reviewed for the consequences of a potential error. Significant
safety consequences include:

~ Unsafe operation or the violation of a Technical Specification,
safety limit, or limiting condition of operation
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~ Unavailability of a safety-related system needed to mitigate
transients or to safely shut down the plant

~ A challenge to the safety-related systems in shutting down the plant
(e.g., a reactor trip or a safety in)ection)

HEDs )udged not to lead to errors of significant safety consequence are

further reviewed for operability concerns, including plant availability, plant
efficiency, and plant reliability.

Hhen the review team cannot reach consensus, the ma]ority opinion is used.

The rationale is recorded when the assessment may not be clear. Dissent is
recorded separately on the assessment form (Figure 6-2), directly below the

rationale section.

HEDs are assessed during meetings of the DCRDR team by members of the core

review team, including human factors consultant(s), plant operator(s), and

specialists as required to supplement discussions of particular HEDs, such as

HEDs concerning the fire alarm system and HEDs generated during the

performance of the environmental and workspace survey and the SFRTA. A

typical HED begins with one member of the review team reading the HED.

Typically, the HED originator then explains the HED further so that all review

team members clearly understand the deficiency. A number of visual aids and

references are routinely available, including plant systems drawings,

instrument drawings, electrical schematics, a copy of the EOPs, a half-size
photomosaic mockup, and other photographs. If the nature or extent of a

particular HED is not clear, a volunteer from the review team researches it
and reports his findings.

After an HED is assessed by the multidisciplinary review team, potential
corrective actions are discussed. This method takes advantage of the

expertise of engineering, plant operations, and human factors personnel who

have a full and common understanding of the HED. The team explores

immediately required compensatory corrections and longer-term optimal remedial

options. These are documented on the assessment form as recommended
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corrections. Optimal corrections are recommended without a cost-benefit

analysis. Review team members take special care to ensure the independence of
the HED assessments and recommendations.

6.2.2 ED Pri ri

HEDs assessed as having safety significance are rated as Priorities I and II,
while those with plant operability concerns only are rated as Priorities III
and IV. HEDs with high potential for error and significant safety

consequences receive a Priority I rating. HEDs with significant safety
consequences but low potential for error receive a Priority II rating. HEDs

with little or no safety consequences but with operability concerns receive a

Priority III rating if the potential for error is high and a Priority IV

rating if the potential for error is low. HEDs with no safety consequence or

operability concern are rated N/A and are not addressed for correction. KEDs

already corrected at the time of assessment receive a Priority C rating. The

acceptability of the correction for Priority C HEDs is verified during the

verification and validation task (Section 8).

For Priority 1 HEDs, an interim compensatory action (ICA) or summary

justification for continued operation (JCO) is included under the Recommended

Correction Plan section of the HED assessment form (Figure 6-2). The ICA

serves to reduce the HED's safety significance or potential for error until a

final correction can be implemented. A JCO is documented when it is
impractical to implement an interim fix or when no correction is planned.

6.2.3 HED A m n P

In order to make the HED database more manageable and to promote consistency

of assessments, similar HEDs are grouped into assessment packages. For

example, HEDs that are duplicates, nearly identical, or complementary are

grouped together, and specific HEDs of the same type are grouped with a

related generic HED. The assessment package includes the HED, the completed

assessment form numbered to correspond to that HED, and all related HEDs that
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are included in that assessment. Since a conservative approach is taken, some

lower priority HEDs are included in assessment packages that have been given a

higher priority. In no case is a higher priority HED included in a lower

priority assessment package. Combining related HEDs into assessment packages

not only facilitates the HED assessment process, it also ensures that related
HEDs are corrected similarly and fully.

Completed HED assessment packages are forwarded to members of the DCRDR

management team for concurrence.

6.3 RESULTS

To date, more than 880 individual HEDs have been recorded and grouped into
assessment packages. Their priority status is as follows:

PRI RITY
NUMBER OF HED
E MENT PA KA E

High safety significance 57

2 Some safety significance 28

3 High operability concern 89

4 Low operability concern 154

N/A Invalid or no concern 156

C HED corrected before assessment 92

212 HEDs are either duplicates or are included in the above assessment

packages.

Approximately 100 HEDs have not been formally assessed or require further
study.
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A complete listing of all HEDs, with priorities, is included in Volume 2 of
this report.

6.4 CUHULATIVE EFFECTS OF LOW PRIORITY HEDs

Uncorrected low priority HEDs have been reviewed for interactive effects with

other uncorrected HEDs affecting the control room equipment and panels as

described below. Where interactive effects between two or more HEDs result in

a higher potential for operator error, the HEDs are given the higher priority.

To facilitate the review of interactive effects, the HEDs were first sorted by

location for specific panels or consoles. HEDs not related to a particular
panel or console were considered generically for all panels. Within each

location grouping, the HEDs were further sorted to eliminate from

consideration corrected HEDs and HEDs assessed as N/A. Since many of the

Priority I and II HEDs had been previously corrected, the remainder were

mostly uncorrected, low priority HEDs. At this point, a human factors
specialist reviewed the low priority HEDs for a given console along with the

generic HEDs to find clusters of HEDs that in unison would appear to pose

higher priority problems. Several clusters of potentially interactive HEDs

were identified. These clusters will be reviewed by the review team for
possible priority changes.
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CHRON l/

CATEGORY

HUT"IAN ENGXNEERXNG DISCREPANCY ASSESSMENT

TITLE/SUBJECT
(Complete description is on attached HED)

ASSESSMENT:

Reviewers

SAFETY RELATED:

HIGH ERROR POTENTIAL:

YES NO

YES NO

SIGNIFICANT SAFETY CONSEQUENCE: YES NO N/A

OPERABILITY CONCERN: YES NO N/A

Date PRIORITY:

RATIONALE:

DISSENT:

RECOMMENDED CORRECTION PLAN:

A. Interim Compensatory Actions/Justification for Continued Operation:

B. Suggested Optimal Correction:

CONCURRENCE:

REJECTED BY:

Management Team Representative Date

Reason:

Figure 6-2 HED Assessment Form
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7 E E TI N F DE I N IMPR VEM NT

7.1 INTRODUCTION

The main objective of the design improvement process is the correction of the

HEDs. The evaluation and preimplementation phases of the design improvement

are performed systematically and integrate all relevant HEDs associated with

one or more deficiencies of an apparatus and/or system. All design

improvements meet the rigorous requirements of PGLE DCPP seismic analysis,

safety evaluation, and quality assurance.

7.2 DESIGN ENHANCEMENT PROCESS

As noted in Section 6, the initial resolutions of HEDs are developed during

the assessment meetings immediately after each HED is prioritized. This is
just the first step of the rigorous development and review process for design

improvements.

7.2.1 D v 1 m n f i lin~ ~

To ensure that design improvements are consistent and fully resolve the

identified human factors deficiencies, PGhE developed Human factors
Enhancement Guidelines. These guidelines provide human factors guidance in

the areas of operator workspace, panel layout, controls, displays, panel

labeling, and annunciators. These guidelines have been used by the designers

of the DCRDR-related changes. The human factors enhancement guidelines wi 11

be finalized and incorporated into permanent engineering guidelines to provide

design guidance for future changes.

7.2.2 rmin i nIm vmn

Surface panel enhancements and physical modifications were typically developed

using a half-size photomosaic mockup. Proposed modifications were depicted on

clear overlays placed over the mockup. The enhancement designs were reviewed

by the core review team and refined as necessary. The completed changes on
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the mockup were then presented to plant operators for comments during training
at the plant simulator. Comments from operators were reviewed for possible

incorporation.

Human factors studies and I&C investigations were conducted to resolve special

issues. For example, size-graduated control room labels with differently
colored backgrounds were investigated for readability and operator

preferences. In another study, controls located at the edge of the benchboard

were reviewed for vulnerability to accidental activation and the consequences

of potential accidents.

7.3 DESIGN CHANGE PROCESS

Verified panel enhancement designs, which have been reviewed by a human

factors specialist (HFS) and corrected for compliance with sound human

engineering principles, are prepared as design change packages (DCPs).

NECS Engineering is responsible for preparation of the DCPs using Nuclear

Engineering Manual Procedure 3.6 ON. This procedure ensures that the

enhancement design changes are traceable and properly documented in revised

plant drawings, and are implemented systematically in conformance with nuclear

industry standards and PGhE's Quality Assurance and Quality Control procedures

for implementing changes. DCPs are reviewed for safety by NECS Engineering in

accordance with 10 CFR 50.59 and then are reviewed and approved by the DCPP

Plant Staff Review Committee (PSRC).

The following major steps delineate the process of implementing DCPs:

~ The DCRDR team establishes an HED corrective action and recommends

a change to a control room panel.

~ DCPs are prepared by NECS Engineering, which includes several

DCRDR members. The DCPs also receive a safety evaluation review.

~ The DCPP PSRC accepts the safety evaluation of the DCPs.
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~ NECS Construction completes the work and submits as-built
drawings. DCRDR members are involved in this process by checking

work and assisting construction. Therefore, changes developed at

this stage are reviewed by the DCRDR team members and documented.

DCPs for panel surface enhancements (labeling, demarcation, etc.)
follow the same procedural requirements as DCPs for physical

modification, except that their implementation is performed by

plant personnel as directed by a DCRDR team member, with support

from the HFS, DCPP Operations, and NECS Construction.

~ DCPP Operations accepts the completed work.

~ NECS Engineering closes the DCPs and updates documentation.

Several DCRDR members are involved in this process.

~ The DCRDR team verifies the completed work and documentation.

As an example, Unit 1 DCP No. 3-37348, "RHR Pump Control Switches Relocation

at Board VBl Mimic," is provided in Appendix C.

7.4 IHPLEHENTATION

Hany HEDs have already been corrected in either one or both units at DCPP.

The changes to date have included physical modifications as well as surface

panel enhancements. Resolutions of individual HEDs, along with their
implementation schedules, are included on the HED summary sheets in Volume 2,

Appendix F.

7.4.1 r

Surface panel enhancements to the Unit 2 main control boards and PAN panels

consisted of new size-graduated, hierarchical, black-on-light-background

labeling and lines of demarcation to show functional groupings of related

instruments by plant systems. The black borders on the control switch modules

were painted out to reduce visual clutter and to improve the visibility of the
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functional demarcation lines and board mimics. These enhancements were

completed during the Unit 2 first refueling outage to allow for complete

repainting of the panels and incorporation of physical changes also

implemented. The labeling and demarcation will be fully completed during the

second refueling outage for Unit 1 for similar reasons. An example of a DCPP

Unit 2 labeling and demarcation DCP, No. 3-38114, is provided in Appendix D.

7.4.2 Ph i 1 H ifi i n

Various controls and displays on the Unit 2 main control boards were

rearranged during the Unit 2 first refueling outage to eliminate problems of
mirror-imaging with Unit 1, to provide a more logical order of components, to

improve functional groupings, to improve readability of high-placed

indications, and to prevent the accidental actuation of selected devices.

Other changes included the replacement of obsolete multipoint recorders and

the revision of various control operations. Hodifications to the Unit 2 PAH

panels included the complete replacement of all the strip chart recorders and

relocation of indications and controls to improve functional groupings.

Corresponding Unit 1 modifications are scheduled during the Unit 1 second

refueling outage.
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8 VERIFI TI N AND V ATI N

8. 1 INTRODUCTION

Verification and validation ensures that HED corrections are implemented

correctly and do not create new human factors concerns. This iterative
process begins during the selection of design improvements and continues

through the completion of design implementation. During the verification and

validation process, HED corrections are reviewed to ensure that: (1) the

corrections meet the intent of the recommendations made by the

multidisciplinary DCRDR team, (2) the corrections are implemented in

accordance with the design, and (3) the corrections do not create any new

human factors concerns.

8.2 METHODS

8 2 1 V rifi i n Th rr i n H In n f R mm n a i n

In most cases, the design engineers responsible for developing the design

change packages (DCPs) for the DCRDR-related changes are either members of the

DCRDR core review team or are directly supervised by core team members. Hhere

this is not the case, the designs are subsequently reviewed by members of the

core review team during DCP coordination activities.

Occasionally during the selection of a design improvement, it is determined

that the final correction should be different from what was originally
recommended. The reason for this may be that the original recommendation did

not adequately resolve the HED, was not cost effective, or was not practical;
or a simpler, mqre effective resolution may have been found. Before a design

different from the original recommendation is issued, it is discussed with

other members of the core review team, including a human factors specialist
and a DCPP Operations representative.

The DCPs for the HED corrections are written in accordance with Nuclear

Engineering Manual Procedure 3.6 ON. This 'procedure contains a list of plant
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design concerns and commitments, including the Control Room Design Review,

that must be considered prior to the final issuance of the design. A DCP

affecting the control room must contain documentation that a proper review has

been performed before it receives final approval.

8.2.2 V i n rr n Wr m mn

The implementation of HED-related DCPs, like all design changes at DCPP, is
verified according to standard PGLE practices and procedures which are

overlapping and complementary. Typically, a PG&E inspector oversees work

performed by in-house construction forces or contractor personnel. The

inspector mediates between the constructing personnel and the discipline
engineer to resolve any problems in implementing the DCP. When the change

cannot be implemented in exact accordance with the DCP, a field change (FC)

may be issued to resolve the conflict. The FC must be coordinated with the

responsible discipline engineer and cannot be used to change the intent of the

original design. Minor differences between the actual implementation and the

design may be documented on a field change transmittal (FCT) (as-built)
drawing.

Members of the DCRDR core review team, including those from NECS Engineering,

NOS, and DCPP Operations, oversaw the implementation of the HED-related

changes and participated in the approval of any field changes.

Plant Quality Control (QC) personnel review plant changes prior to their
acceptance. They inspect the completed work and perform inspections at any

intermediate hold points required. The inspections are based on the design

drawings. The QC personnel also ensure that any differences between the

design and the actual field implementation are properly documented with the

appropriate FC(s) or FCT(s).

After a change is physically completed, plant personnel perform a functional

and/or loop test to verify that the change was implemented correctly and that

it meets the intent of the design. For typical HED-related changes involving
relocation or changeout of devices, tests are made to verify that wiring has
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been reterminated correctly and that instrument loops are within the required

limits for accuracy.

Final closeout of the DCP is performed by the discipline engineer who reviews

the closeout documentation, including all FC(s) or FCT(s) attached to the

DCP. If the documentation shows that the change was implemented per the

intent of the original design, the DCP is forwarded to NECS Design Drafting to

update the applicable design drawings. If the change as installed does not

meet the intent of the original design, the discipline engineer issues a new

DCP to correct the deficiency.

8.2.3 V rifi i n Th N w K m F r n rn W r r

After a change is implemented, the new plant configuration is reviewed in

light of the original HED to ensure that the HED is corrected and that no

additional human factors concerns have been created. The human factors

specialist is one of the reviewers, and control room operators are available

to assist as needed.

When most of the changes to the simulator are completed, the review team,

including human factors specialist(s), will walk through the EOPs to determine

if any human factors problems still exist. This walkthrough will also verify
that the changes in wording of equipment descriptions that were made during

the enhancement process have been completely incorporated into the EOPs. A

procedure for conducting these validation exercises wi 1 1 be formalized.

8.3 RESULTS

The results of the verification and validation process are recorded on the

form shown in Figure 8-1. The verification and validation form includes the

correction implemented to resolve the HED, )ustification for any differences

from the original review team recommendations, reference to the implementing

document(s), record of verification and validation acceptability, the

reviewers'nitials with date of review, and DCRDR management team concurrence.
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The verification results are entered into the computerized HED database, which

offers an effective mechanism for tracking the status of HEDs.

To date, approximately 200 HED assessment packages have been verified for
Unit 2, and approximately 50 have been verified for Unit l.
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CHRON I
CATEGORY

HUM'NGINEERING DESCREPANCY CORRECT ION

TITLE/SUBJECT:
(Complete description is on attached HED)

CORRECTION:

IMPLEMENTATION'IMULATOR
UNIT 1 UNIT 2

Design Change Package No.:

Other Request (AR, Memo):

Issue Date:

Completion Date:

VERIFICATION AND
VALIDATION'IMULATOR

UNIT 1 UNIT 2
1st rev/2nd rev 1st rev/2nd rev 1st rev/2nd rev

Acceptable (YES or NO):

Date:

Reviewer(s):

Comments:

CONCURRENCE:
Management Team Representative Date

Figure 8-1 HED Correction Form
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RDINAT F D RDR ITH TH MPR VEMENT P RAM

9.1 INTRODUCTION

PGLE has integrated DCRDR program activities with safety parameter display

system (SPDS) enhancement, Regulatory Guide 1.97 instrumentation, upgrading of
emergency operating procedures (EOPs), and operator training in order to
enhance the operators'bility to comprehend plant conditions and cope with

emergencies.

The functional relationships of the integrated programs are shown in

Figure 9-1.

9.2 PURPOSE

The purpose of this program integration is to ensure that the design changes

recommended in these programs are approached systematically to optimize the

man-machine interface in the control room.

9.3 TRAINING PROGRAMS

The DCRDR team has been supported by the Diablo Canyon training organization

from the inception of the program. During Phase I of the DCRDR program, the

simulator was made available to allow early experimentation and evaluation of
candidate approaches for surface enhancement by functional demarcation and

hierarchical labeling. One entire console in the simulator (vertical board

No. 2) was functionally demarcated and relabeled after initial trial efforts
were conducted to establish enhancement standards. This enhanced console was

reviewed by operators and management with the assi stance of training
personnel. Training personnel have also advised the DCRDR team on the

relative merits of alternative enhancement approaches.

The training organization has reviewed all DCPs relating to control room

enhancement, and operators have been trained on these changes during simulator

training or classroom training, using formal, structured lesson plans.
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The training organization plans additional training on the DCRDR program to

include:

A short historical perspective
A review of the guidelines for demarcation and labeling of
components

A review of any additional modifications that have not previously

been addressed or are in the planning stage

Subsequent to the additional classroom training program, the operators and

STAs will be required to complete a handout that lists all panel changes on

Units 1 and 2. This handout requires the trainee to review each change made

to the boards and provide initials to indicate his awareness of the changes.

The completed handout forms will become part of the training record.

Operators are also invited to provide the DCRDR team with comments on the

quality and completeness of panel enhancements.

9.4 EMERGENCY OPERATING PROCEDURES (EOPS)

(9
The DCRDR team has maintained close contact with the Diablo Canyon procedure

writers and review group. HEDs with procedural implications have been

discussed with this group during meetings at both the plant site and at PG&E

headquarters. HED resolutions that involved procedure modifications were

incorporated into the latest version of the EOPs as part of the normal

two-year review cycle for EOPs.. As part of the Unit 2 relabeling program to
introduce size-graduated, hierarchical labeling with improved label contrast,

the new labeling was reviewed to ensure that any modified component,

subsystem, and system labeling was reflected in the procedures. The standard

abbreviation list developed by the DCRDR team was coordinated with procedure

writers to ensure consistency. Hembers of the DCRDR team are 'invited to

attend meetings of the Diablo Canyon Operation Procedure Review Board (OPRB)

when human factors issues are to be discussed.

The overlapping interests of the DCRDR team and the procedure writers led to a

special human factors review of Diablo Canyon EOPs. This review consisted of
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structured interviews with a sample of 13 operators and STAs and a checklist
review of EOPs regarding format requirements. The interview and checklist
were based on NUREG-0899, "Guidelines for the Preparation of Emergency

Operating Procedures," and NUREG-0700.

The interview posed 26 questions regarding the content, format, readability,
usability, and location of EOPs. The checklist contained over 150 evaluation

criteria against which the EOPs were reviewed. The results of the interviews
are summarized in Figure 9-2. Potential improvements were translated into
specific HEDs, and remedial options were discussed with the procedure writers
for resolution. The DCRDR team plans to verify the adequacy'f procedural HED

resolutions by using the verifi.cation and validation approach described in
Section 8. Hhen control room enhancements are completed in the simulator, EOP

walkthroughs will be conducted to perform simultaneous human factors reviews

of the latest version of the EOPs and of the adequacy of enhancement measures.

9.5 REGULATORY GUIDE 1.97 POSTACCIDENT HONITORING SYSTEM (PAHS)

INSTRUMENTATION

9..1 ~l

During Phase II of the DCRDR, a comprehensive review of the requirements for
the Reg Guide 1.97 instrumentation was performed. This review consisted of
operator interviews specifically designed for the PAHS instrumentation, a

system function review and task analysis to determine informational needs, and

a survey of the PAHS instrumentation to verify that the informational needs

are met with suitable instrumentation. Comparison of instrumentation to human

factors guidelines was included as part of the overall DCRDR effort.

HEDs developed in the PAHS review were included in the DCRDR database for
review and assessment by the DCRDR review team.

9.5.2 vi w PAH In r m n i n

9.5.2.1 Structured Operator Interviews

Structured operator interviews relating specfically to the PAHS were performed
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by the DCRDR review team, including a human factors specialist. Questions

considered the availability, usability, and identification of the PAHS

instrumentation.

9.5.2.2 System Function Review and Task Analysis (SFRTA)

The PAHS instrumentation, including that which is located on the PAH panels,

was reviewed during the SFRTA performed by General Physics Corporation, as

described in Section 3.

9.5.2.3 PAHS Instrumentation Survey

A survey was made of the PAHS instrumentation requirements and availability in

the control room. Considered in the survey were instrument range, accuracy,

panel location, number of redundant channels, and usability of information

format. This survey included a comparison of PAHS and normal operating

requirements for cases where the PAHS function has been incorporated into an

instrument used for normal plant operation.

9.5. 3 ~R~l

HEDs generated during the Phase I and Phase II reviews of the PAHS were

included in the DCRDR database. The assessment and correction of these HEDs

are being performed as part of the overall DCRDR.

Changes implemented to date include the rearrangement of instrumentation on

Unit 2 PAH panels 1 and 2 to improve functional groupings, and the replacement

of all PAH panel recorders with improved models. Hierarchical, size-graduated

labeling and lines of demarcation were applied to all the PAH panels in

accordance with the design guidelines developed for the main control boards.

9.6 SAFETY PARAHETER DISPLAY SYSTEH (SPDS)

9.6.1 In r

The SPDS displays have been reviewed and are being enhanced to incorporate
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human factors guidelines, the latest revision to the Hestinghouse Owners Group

(HOG) Emergency Response Guidelines (ERGs), and SPDS-specific enhancement

guidelines. These enhancements have been coordinated with the human factors

specialist, DCPP Operations, NOS, and NECS Engineering. The DCRDR Phase II
Project Hanager is also the Project Manager for any SPDS upgrade programs.

9.6.2 n rvi w w n r nn 1

A principal step in the reviews of the SPDS displays for human factors was the

preparation and administration of structured interviews with DCPP Operations

personnel to take advantage of the experience and insights of SPDS users,

primarily the STAs. The interviews were conducted in the DCPP control room by

the DCRDR team members including a human factors specialist. All comments

were examined by the DCRDR team members, and deficiencies were written up as

HEDs to be assessed and incorporated into plans for SPDS improvements.

9.6.3 PD Di 1 rv

The DCRDR team members, including a human factors specialist, conducted a

survey of the SPDS in the DCPP main control room, at the simulator, and at the

emergency operati ng facility to determine the availability of SPDS displays.
Considered in this investigation were the instruments'ange, accuracy, types

of displays, usability of information format, and compatibility of these

displays with the instrumentation and alarms on the main control room boards

and panels. The survey revealed the need for replacement of some parameters,

regrouping and highlighting of some parameters, and SPDS display enhancements

based on human factors enhancement guidelines.

9.6.4 PD m r v m i n

The DCRDR team members developed human factors enhancement guidelines for
revision of SPDS diplays. Key criteria included in the guidelines were:

Labeling
Color coding
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Highlighting
Parameter displays
Response times

Based on these enhancement guidelines, structured operator interviews, and

analysis of SPDS instrumentation, the following SPDS display modifications are

planned:

Complete revision of critical safety function (CSF) status trees

in accordance with latest revision of the HOG ERGs

Revision of SPDS primary displays

Revision of SPDS secondary displays (EO, El, etc.)

Revision of SPDS pressure-temperature curves displays (heatup etc.)

Revision of incore thermocouple displays

Revision of radiation monitoring tabulation display

Consistency between the SPDS displays and corresponding control room displays
is considered in the SPDS modification plans.
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SATISFACTION POTENTIAL IMPROVEMENT
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Figure 9-2 Results of EOP Interviews
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Since meeting with the NRC in January 1986 (Reference 6), PG&E has made

substantial progress in performing the DCRDR. The progress is evident in all
nine DCRDR elements discussed in this report. Special attention has been

given to increasing the role of the human factors specialists, improving

documentation, and developing additional programs to further increase the

DCRDR's effectiveness (e.g., training, enhancement guidelines). Furthermore,

PG&E has followed the NRC's recommendations for the conduct of the system

function review and task analysis. PG&E believes that the management,

methods, and commitment expended on the DCRDR have enabled the project to
fully comply with the requirements of Supplement 1 to NUREG-0737.

In addition to the ongoing process of selecting design improvements,

implementing corrections, and verifying HED solutions, performance of the

following activities is required for completion of the DCRDR:

'I

~ Complete formal assessment of approximately 100 residual HEDs (see

Section 6.3)

~ Reassess HEDs that may assume greater significance as a result of the

cumulative effects review (see Section 6.4)

~ Finalize the PG&E Human Factors Enhancement Guidelines (see Section 7.2.1)

~ Formalize procedure for conducting validation exercises to simultaneously

evaluate control room enhancements and updated EOPs (see Section 8.2.3)

~ Provide additional classroom training for operators on the DCRDR program

(see Section 9.3)

Enhancement of SPDS displays is planned to fully integrate the SPDS with other
DCRDR program activities (see Section 9.6).
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MAN EN INEERIN DI REPANI IE

11.1 INTRODUCTION

This section describes the,HED numerical listing, HED categories, and HED

summary sheets. Volume 2 of this report provides the numerical listing of
HEDs (Appendix E) and all HED summary sheets (Appendix F).

11.2 HED NUMERICAL LISTING

The numerical listing of HEDs in Appendix E provides the location of the HED,

the type (category) of HED, the corresponding NUREG-0700 guideline (where

applicable), the assessed priority of the HED as described in Section 6 of
this report, and a summary description of the HED. The HED category should be

used to cross-reference between the HED summary sheets and the HED list. HED

categories are described in Section 11.3.

11.3 HED CATEGORIES

HED categories and their subgroups are briefly described below. The

categories roughly parallel the guidelines provided in NUREG-0700 and were

first introduced in the December 1984 Summary Report.

nrl mD n

HEDs in this category deal with environmental factors, work station location,
passageways, control of access to the control room, and habitability.

A.l TRAFFIC FLOH

Accessibility and freedom of movement within the control room.

A.2 EXCESSIVE PERSONNEL IN THE CONTROL ROOM

Access into the control room and the control board area.
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A.3 SHIFT FOREMAN'S OFFICE

Accessibility of the Shift Foreman.

A.4 CONTROL OPERATOR HORKSTATION

The Control Operator's desk and visibility of the vertical boards.

A.5 CONTROL BOARD ACCESS LADDERS

Suitability of the existing large ladder.

A.6 RESTROOM ACCESS

Restroom usage and accessibility.

A.7 KITCHEN FACILITIES

Kitchen area usage and accessibility.

A.B CONTROL ROOM DECOR

General decor of the control room including the carpeting and wall color.

A.9 STORAGE

General storage of plant and personal gear within the control room.

A. 10 ILLUMINATION

Normal and backup lighting within the control room.

A. 11 NOISE

Sources of undesirable noise within the control room.

A.12 TEMPERATURE

General environment including temperature, humidity, and air flow.

-Pnl D n

HEDs in this category deal with anthropometric considerations, distribution of

system controls and displays, laydown space for procedures, visibility, and

reachabi 1 i ty.
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B. 1 ANTHROPOHETRIC FACTORS

Identification of controls and displays located outside the anthropometric

limits for the fifth to ninety-fifth percentile operator.

8.2 CONTROL OPERATOR STATION

Anthropometric and desk-top availability of the CO desk.

8. 3 CONCENTRIC CONSOLE CONFIGURATION

General problems created due to the concentric arrangement of the control

console. Hore specific cases are covered in categories C.3 (control-display
separations) and F.4 (labels sized for actual reading distances).

8.4 BACKRACK EQUIPMENT

Concerns with information and controls located behind the main control panels

that may be required for diagnostic purposes, status monitoring, and control

functions during both routine and emergency operations.

8.5 PROCEDURE LAYDONN PROVISIONS

Adequacy of top surface of control console and rolling carts.

8.6 ALARM RESPONSES

Interrelationship of locations of CO desk, annunciator acknowledge buttons,

and annunciator typewriter.

8.7 SPDS

Manning and use of the SPDS.

HEDs in this category deal with organization of components, mimic

arrangements, and functional groupings.

C.l PANEL ORGANIZATION AND GROUPING

General lack of sufficient demarcation between systems and subsystems.

General logic of existing groupings.

1710S ll - 3





C.2 HIHIC PANEL ARRANGEHENTS

Standardization and adequacy of component identification on the mimics.

C. 3 CONTROL-DISPLAY SEPARATIONS

Required displays located in a different area than the associated controls.

C.4 CARDOX AND DELUGE SYSTEM PANEL LAYOUT

General arrangement of the components within this panel.

C.5 MISCELLANEOUS PANEL ARRANGEMENT PROBLEMS

This includes abnormal numerical progressions of components, mirror-imaging

between units, and apparent misplacing of panel elements with respect to

related panel components.

nrl

HEDs in this category deal with ease of identification, ease of operation,

direction of motion in relation to population stereotypes, and potential for
accidental activation.

D.l CONTROL ACTUATION FORCE

Specific controls that are too easy or too hard to operate.

D.2 CONTROL HOVEHENT DIRECTION

Control whose movement does not conform with population stereotypes, e.g., a

clockwise rotation is associated with an increase in value or function

actuation.

D.3 AMBIGUOUS CONTROL OPERATION CHARACTERISTICS

Lack of information or cues as to the operation of a control. Examples are

spring return to neutral vs. fixed position, and switches requiring extended

hold in open position to actuate.

D.4 CONTROL OPTION LABELING AND MARKINGS

Control options not labeled or more control markings than control options.
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D. 5 NONDISTINCT CONTROLS

Controls whose operation is not clear.

D.6 CONTROLLER ACTUATION FEEDBACK

Controls that do not have direct feedback.

D.7 CONTROLS THAT COULD BE RELOCATED TO SECONDARY LOCATIONS

Controls that operators have identified as not being required in the primary

control area.

D.B SPECIFIC CONTROL OPERATION CASES

Errors caused by misunderstanding or misoperation of controls.

D.9 ACCIDENTAL ACTIVATION OF CONTROLS

Controls that are near the edge of benchboards or project into aisleways.

D. 1 0 GUARDING CRITICAL CONTROLS

Controls that require guarding to prevent inadvertent actuation.

HEDs in this category deal with the availability, usability, and readability
of displays.

E. 1 CONTROL/DISPLAY INFORHATION ADEQUACY

Information that has been identified as needed or desired by control room

operators.

E.2 USABILITY OF DISPLAYED VALUES

Indicator units or range that are different from the parameter of interest.

E. 3 DISPLAY CONTRAST/READABILITY

Indicators that are difficult to read due to contrast of scale or

aging/dirtying of face.
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~ ~E.4.a SCALE CHARACTERISTICS - GRADUATIONS

Scales that have more than the recommended nine graduations between numbered

markings.

E.4.b SCALE CHARACTERISTICS — SUBDIVISIONS

Displays that use unorthodox scale progressions.

. E.4.c SCALE CHARACTERISTICS — USE OF NONLINEAR SCALES

Indicators and recorders that use square root or logarithmic scales.

E.4.d SCALE CHARACTERISTICS — SCALE COHPATIBILITY

Adjacent indicators with identical or related information that do not have

identical scales.

E.5 DIRECTIONALITY OF HOVEHENT AND NUMBERING

Value increases that are not in the appropriate direction.

~ ~E'.6. a POINTERS — SEPARATION

Separation of pointer from associated scale for indicators and recorders.

E.6.b POINTERS — HETER OBSCURATION

Heter pointers that may obscure numbered markings.

E.6.c POINTERS — OBSCURED

Heter or recorder pointers that are obscured from view.

E. 7 BANDING

Heter banding material, range, and associated color coding.

E. 8 MARKINGS ORIENTATION

Heter markings that are not on a horizontal plane.

E.9.a RECORDERS - IDENTIFICATION OF PENS, SCALES, CHANNELS

Recorder pens, scales, channels, etc. that are not fully identified by

appropriate labeling or other means.
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E.9.b RECORDERS — CHART PAPER

Recorder chart paper that does not match the scale.

E.9.c RECORDERS — PRINTED DIGITAL

General difficulty of reading printed digital multipoint recorders.

E.9.d RECORDERS — REQUIRED MAINTENANCE

Recorders that have misaligned pens or pointers, worn scales, etc.

E.10 COUNTERS

General human factors concerns with display counters.

E.ll MULTIBAND METERS

Indicators that have scales used for more than one range or purpose.

E.12 LEGEND PUSHBUTTONS/DISPLAYS

General cases where legend pushbuttons and/or indications do not meet

guidelines.

E.13 LIGHT DISPLAY CODING

Inconsistencies in use of color coding for indicator light displays.

lin

HEDs in this category deal with accuracy, readability, and visibility of
labels, including sizing for reading distances and ease of component

identification.

F. 1 COMPLETENESS OF LABELING

Panel elements that are not fully described by an appropriate label.

F.2 LABEL VISIBILITY

Labels that are obscured by large projecting knobs, operator's hand while

operating, etc.
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F. 3 LABELING TERMINOLOGY

Labels that are not clear and concise.

F.4 LABEL SIZING FOR ACTUAL READING DISTANCE

Primarily cases where the control operator must monitor the vertical boards

from the control console or his desk area.

F.5 LABEL CONTRAST

Labels that are hard to read due to poor letter-to-background contrast.

F. 6 LABEL ORIENTATION

Labels that are not oriented in a horizontal plane.

F.7 LABEL HOUNTING

Labels that are coming off of panels.

F.B COVERED LABELS

Labels that are covered by hanging tags.

F.9 LABEL PLACEMENT

Labels that are not clearly associated with the1r associated panel elements.

F. l 0 HIERARCHICAL, SIZE-GRADUATED LABELING

General lack of use of hierarchical, size-graduated labeling in the control

room.

F. 1 1 INCONSISTENT LABELING PRACTICES

Use of 1nconsistent letter he1ghts, stroke widths, or label material.

1n An 1

HEDs in this category deal with annunciator window ident1fication and

labeling, the typewriter/printer, 1nput identification and prioritization, and

alarms. Related HEDs may also be found in category B.6 (Alarm Responses).
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G.l MAIN ANNUNCIATOR HINDOHS

Coding and identification of the main annunciator windows.

G.2 MAIN ANNUNCIATOR SYSTEM SUMMARY

Includes areas of alarm acknowledge buttons, audible alarms, systems shared

between Unit 1 and Unit 2, multiple inputs, and prioritization of alarm inputs.

G. 3 AUXILIARYANNUNCIATORS

Interpretation and accessibility of remote annunciator readouts.

-Pl n mmuni i n

HEDS in this category deal with quality, usage, and coverage of the plant
communi cati on system.

H.l PHONETIC REPRODUCTION

Quality of voice signal on telephones, radios, etc.

H.2 USAGE

Availability of phones, accessibility, cord lengths, etc.

H.3 COVERAGE

Code calls, PA system.

-Emr n r in Pr r E P

HEDs in this category deal with EOP availability and identity, clarity,
completeness, operator familiarity, and correspondence to component control

board identification.

Q. l PROCEDURE AVAILABILITY/IDENTITY

General availability of the EOPs and their indexing.

3.2 PROCEDURE CLARITY/GUIDANCE

Cases where procedure steps are not clear or where more guidance (specific
criteria) may be required for the operator.
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3.3 PROCEDURE COMPLETENESS

Information that is thought to be necessary is not included in the procedure.

J. 4 TRAINING

Cases where operators may not be sufficiently trained to fully perform the

EOPs.

3.5 PROCEDURE/LABEL CORRESPONDENCE

EOPs that use terminology different from the component label identification or

different from common operator usage.

-Min nn R 1

HEDs in this category deal with components that require maintenance, as well

as designs of components or boards that hinder proper maintenance.

P — Mi lian

HEDs in this category do not conveniently fit into any other category.

ni 1 . ni 2 ff rn

HEDs in this category deal with differences between the two units in terms of
displayed information, information and controls availability, and plant
operation.

11.4 HED SUMMARY SHEETS

Appendix F contains the HED summary sheets that make up the HED database for
Diablo Canyon Power Plant Units 1 and 2. They are arranged by category for
easy review of similar types of HEDs. They are also arranged in ascending

numerical order within the categories . A complete numerical listing of HEDs

is included in Appendix E.

Due to space limitations, some of the HED summary sheets contain abbreviated

descriptions and comments. Complete information is available in the HED
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assessment packages. The following is a key to the terms used on the summary

sheets:

DATE - Last date that an entry has been either edited or viewed on a personal

computer. Dates for assessment and verification are included on the HED

assessment packages.

TRACKING STATUS — This field designates the current status of the HED. The

entries for this field are defined below.

IDENTIFICATION: This is the period between the time when the HED is
first documented and when it is assessed.

ASSESSMENT: This is the period between when the HED is assessed and

when the assessment receives management team concurrence.

CORRECTION: This is the period between Management Team concurrence with

the HED assessment and the actual issuance of a design change or

alternative request for correction.

IMPLEMENTATION: This is the period between the actual issuance of a

design change or request for correction and the closeout of the HED.

Included in this time frame is the performance of the actual correction
and the verification process.

COMPLETE: The HED has been corrected and verified, and the correction
has received management team concurrence. HEDs that are assessed as N/A

do not require correction and are considered complete as soon as the

management team approves the assessment.

SOURCE — This field designates the process used to identify the HED. In some

cases, the HED is identified through two or more processes. The entries for
this field are defined below.
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SURVEY: The HED was identified during the historical experience review,

the original panel surveys to NUTAC guidelines, the supplementary

surveys to NUREG-0700 guidelines, or the environmental and workspace

survey.

INTERVIEH: The HED was identified either during the original operator

interviews performed by human factors specialists from Lockheed Missiles

and Space Corporation, or during the supplementary operator interviews

concerning the EOPs format and the PAM panels (Reg Guide 1.97

instrumentation).

EOP VALIDATION: The HED was identified either during the original
operator walkthroughs of the interim EOPs performed by the Lockheed

human factors specialists and the core review team members, or during

the system function review and task analysis performed by General

Physics Corporation.

VERIFICATION: The HED was identified during the verification of HED

corrections. A new HED is documented during this phase if it is
different from the original HED that motivated the change.

DCRDR VERIFICATION: The HED was identified during the walkthroughs of
the simulator and cannot be accounted for with an existing open HED.

CATEGORY — This field designates the type of HED. The HED categories follow

the descriptions in the December 1984 DCRDR Summary Report. The groupings of

HEDs roughly parallel those in NUREG-0700. A complete list of the categories

used and a summary description of each is included in Section 11.3.

LOCATION — This field denotes the physical location of the device or subject

of the HED. The location codes are:

B General backrack area (behind the main control

panel s)

CCl, CC2, CC3 — Control consoles 1, 2, and 3, respectively
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CC4

DSP

EP

ES

F

G

INCR

KV

NIS

OP

PAM, PAMl,

PAM2

VB1, VB2,

VB3, VB4,

VB5

The secondary P-250 computer console

Dedicated shutdown panel (supplementary panel to
the remote shutdown panel)

Operating procedure used by control room operators

(EOPs, AOPs, etc.)
Hot shutdown panel (remote shutdown panel)

Front (west) wall of the control room

Generic, nonspecific location (sometimes used

interchangeably with location OP)

Incore instrumentation racks (within backrack area)

500 kV panel (within backrack area)

Nuclear instrumentation system panels (within
backrack area)

Central operating area

Postaccident monitoring panels

Main control boards (vertical boards

1, 2, 3, 4, and 5 respectively)

COMPONENT — Device, procedure, equipment, etc. affected by the HED.

UNIT AFFECTED — HED applicable to DCPP Unit 1, Unit 2, or both.

DESCRIPTION OF HED - Summary description of the HED. Full descriptions are

contained on the original HED ident)fication forms.

RECOMMENDATIONS — Recommended corrective action for HED as determined by the

multidisciplinary HED assessment team. For Priority 1 HEDs (those assessed as

~ having high safety significance), recommendations are provided for (a) interim

compensatory actions (ICAs) or justifications for continued operation (JCOs)

and (b) optimal long-term resolutions.

CORRECTION — Actual correction used to resolve HED. If different from the

recommended correction, justification for difference is provided.
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Justification is also provided for HEDs that are not planned to be corrected

or are only partially corrected.

VERIFICATION/VALIDATION- Verification and validation (V/V) of the HED

corrections. These are performed jointly. Applicable terms for this field
are:

YES — V/V is complete and acceptable for both units
YES Ul - V/V is complete and acceptable for Unit 1 only

YES U2 — V/V is complete and acceptable for Unit 2 only
PART FIX - HED is only partially corrected at the time of this

review. This partial fix is not an acceptable final
resolution.

NO Correction of HED is complete but is not acceptable.

Lack of acceptance may be due to correction not

adequately resolving the HED, correction not

implemented correctly, or correction creating a new

human factors concern.

UNIT 1 DCR - Design change package used to correct HED for Unit l.

UNIT 2 OCR - Design change package used to correct HED for Unit 2.

OTHER — Request other than a design change package used to correct an HED.

This may be an Action Request number, letter number, etc.

PRIORITY - This is the priority assigned to the associated assessment

package. The priority codes are:

1 - HED having high safety significance due to high potential for
error and significant safety consequences should an error occur.

2 — HED having some safety significance due to significant safety

consequences should an error occur but low potential for that error.
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3 — HED having high operability concern due to high error potential

but no safety significance should an error occur.

4 — HED having some operability concern but no safety significance.

N/A — HED having no safety significance or operability concerns of
consequence.

C — HED that has been corrected or is in the process of being

corrected at the time of assessment. Priority C HEDs require a

verification of their corrections prior to being closed out.

INC — HED that is included or incorporated into the assessment for
another HED. Priority INC HEDs include duplicate HEDs and specific
HEDs that are included with generic HEDs for assessment and

correction purposes. In the latter case, the specific HED is
attached to the associated assessment package to ensure that each

individual concern is included in the resolution.

IMPLEMENTATION PLAN - This is a general goal by which the HED resolution

should be implemented. Specific schedule dates are not established until
after a design change is initiated. Refueling outages are counted from

commercial operation of the respective unit.

COMMENTS — This section is generally used to record the rationale of HED

assessments and correction verifications. Cross-references to associated HEDs

are also included here.
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APPENDIX A

RESUMES OF DCRDR PROJECT PERSONNEL

~Pron Till Ppr ~n

P.E.Beckham Project Manager

B.H.Giffin Management Team Leader

F.J.Cucco Review Team Leader

S.Aver Management Team (NECS)

K.Herman Management Team (NECS)

L.Homack Management Team (DCPP)

J.A.Sexton Management Team (DCPP)

B.M.Grosse NECS Engineering

= M.H.Dawson

M.E.Jennex

Human Factors Consultant

Human Factors Consultant

J.B.Neale

S.A.Schaen

R.L.Fisher

NOS Engineering

NOS Engineering

DCPP Engineering

L.R.Schroeder Human Factors Consultant

J.J.Vranicar NOS Engineering

R.C.Hashington NOS Engineering

NECS Engineering

NECS Engineering

NECS Engineering

J.J.Lisboa

G.Seshagiri

S.Hong

T.H.Pellisero DCPP Engineering

S.R.Fridley

R.L.Ewing

C.G.Smith

DCPP Operations

DCPP Operations

DCPP Operations

DCPP Operations

DCPP Training

DCPP Training

J.Parris NECS Engineering

J.L.Seminara Human Factors Consultant L.Haters

D.C.Burgy Human Factors Consultant R.Jett

R.Danna Human Factors Consultant J.Lodge
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PETER E. BECKHAM
286 Redwood Road

San Anselmo, CA 94960
(415) 456-6571 (Home)
(415) 972-3815 (Work)

EXPERIENCE

4/67 to 4/71 UNITED STATES NAVY

Operated and maintained the components associated with Naval
Tactical Data System including Honeywell digital computer,
Univac A/D Converter and telecommunication transmission
equipment and radar control consoles.

6/75 to 9/75 U. C. BERKELEY

Prepared and performed nuclear radiation/chemistry
experiments on the TRIGA MK II test reactor.

5/77 to 11/77 GENERAL ELECTRIC COMPANY

First quarter devoted to Nuclear Steam Supply and Balance
of Plant familiarization (reactor vessel and internals,
fuel design, emergency core cooling system, plant computer
and instrumentation and balance of plant systems).

Wrote detailed startup Test Instruction for domestic and
foreign nuclear plants.

11/77 to 12/77 GARIGLIANO, ITALY NUCLEAR POWER PLANT

Supervised plant personnel on the installation of nuclear
instrumentation necessary for the acquisition of reactivity
data for determination of control rod worth.

2/78 to 5/80 COARSO NUCLEAR POWER STATION, ITALY

Prepared a detailed test instruction and a means of
analysis on a system by system bases.

Fuel inspection/loading and initial critical checks.

Directed and supervised plant personnel during all phases
of power and major transient testing. Verified ECCS design
adequacy, SRV (Safety Relief Valve) capacity.

Participated in primary containment load/stress evaluation
and reactor core internal vibration programs.

Wrote detailed test reports and analysis.

Operated/maintained a 360-channel Hewelett Packard data
acquisition system and peripherals.

Performed reactor engineering related duties.





P. E. Beckham
Page 2

JAMES A. FITZPATRICK NUCLEAR POWER STATION
Oswego, NY

Reactor anal st

7/80 to 8/80 Duties include: setting control rod pattern, thermal
limits evaluation, fuel preconditioning and plant
surveillance compliance.

Supervised in determination and fuel exposure accounting
and daily plant operations.

9/80 to 2/81 Successfully completed the Senior Reactor Operator training
course in Tulsa, OK and obtained my Senior Reactor
Operators Certification (BWR 6-Advanced Control Room).

2/81 to 5/81 Prepared, verified and documented a Fortran program
(Fortran 77) to calculate reactor core flow for any model
of BWR. This program is available domestically and
internationally via the GE Mark III Data System.

5/81 to 6/81 Susquehanna Units 1 6 II Steam Electric Station (PPGL).

Prepared the static and dynamic test cases for the plant
process computer (Honeywell) including input signal
calibration, nuclear instrumentation, software routines,
alarm verification, accounting of fuel burnup and plant
efficiency.

7/81 to 7/84

PACIFIC GAS AND ELECTRIC - NUCLEAR PLANT GENERATION

Nuclear Generation En ineer

Evaluated nuclear industry operating experience for
applicability to PGandE nuclear units. Researched and
prepared comments on NRC proposed rule makings. Performed
technical reviews on PGandE original licensing submittals.
Prepared 10 CFR 50.59 safety evaluation for plant
modifications. Prepared and performed verification and
validation test program on the software associated with the
Emergency Response Facility Data System at DCPP. The work
has followed with a detailed system operation procedure and
a written safety analysis for NRC submittal.

7/84 to 7/85 Actin Senior Safet Review En ineer

In this capacity, I supervised eight professionals. I was
responsible for directing the group's work activities,
scheduling and monitoring employee performance. This
position also required allocating resources for staff
augmentation, contract negotiations and budgeting.
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Additional responsibilities have included:

Diablo Canyon Probabilistic Risk Assessment
Scenario Development of the Diablo Canyon Emergency Exercise
Functional Testing and Upgrade of the Diablo Canyon

S. G. Snubbers
Programming and Upgrading of the Emergency Response

Facility Data System Color Graphic Displays
PGandE Representative for the Utility Group on the Station

Blackout Issue

8/85 to Present Senior Nuclear Generation En ineer of the Plant
Modification and Im rovement Grou PMRI

Responsible for the activities of eight professional
engineers and one clerical.

Activities include:
Preparation of safety evaluations per 10CFR50.59
Project Manager Control Room Design Review
Safety Parameter Display System (SPDS) Upgrade
Reliability Centered Maintenance (RCM) Pilot Program
Plant Outage Support
Expert System 6 Artificial Intelligence Pilot Program
Plant Life Extension Salem ATWS 8328 Responses
General Safety Issues
Supporting the Plant Process Computer Upgrade
Plant Availability Studies
Probabilistic Risk Assessment (PRA)

Members of the PM&I Group represent PGandE in various
industry groups, i.e. Station Blackout and EPRI. One group
member is presently assigned to the Institute of Nuclear
Power Operation (INFO).

Also responsible for budget preparation, employee
performance evaluation and procedure development.

EDUCATION

United States Navy
Electronics and Computer School

University of California, Berkeley, California
Bachelor of Science in Nuclear and Civil Engineering

General Electric Company
Boiling Water Reactor Technology
Boiling Water Reactor Nuclear Instrumentation
Station Nuclear Engineer
Core Management Engineer
Senior Reactor Operation (BWR 6 Certified)
Professional Development
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Pacific Gas and Electric Company
Introduction to Nuclear Power Plant Operation - PWR Simulator
Verification of Emergency Operating Procedures - PWR Simulator
System Modeling Methods - Fault Tree and Event Tree Analysis - EPRI
Data Acquisition System Training - Validyne Engineering Corporation
Supervisory Skills Development - PGandE
Zinger-Miller - PGandE
Supervisory Leadership and Business Skills - PGandE





RESUME
OF

BRYANT W. GIFFIN

EDUCATION

North Carolina State Unive'rsity
- B. S., Electrical Engineering (1967)

U. S. Navy
— Nuclear Power Training

EMPLOYMENT HISTORY

1959-80 U. S. NAVY
Retired as Lieutenant Commander

(1967-80) Assigned to U. S. Navy nuclear ships and facilities.

1980-81 WESTINGHOUSE ELECTRIC COMPANY
Senior Engineer, Nuclear Training Section of the Nuclear
Service Division

Responsible for preparation of nuclear-related training
material.

1981-84

PACIFIC GAS AND ELECTRIC COMPANY

Senior Nuclear Generation Engineer„

Responsible for the review of industry operating
experience, preparation of safety evaluations for plant
modifications and the detailed control room design review.

1984-85 Instrument and Controls Maintenance Manager, Diablo Canyon
Nuclear Power Plant

1985-Present Supervising Nuclear Generation Engineer, Nuclear Operations
Support

Present Acting Manager, Nuclear Operations Support





F. JOSEPH CUCCO, JR.
Nuclear Generation Engineer

EDUCATION: B. S., Mechanical Engineering
University of California at Davis, 1975

SUPPLEMENTAL EDUCATION: Three-day extension course "Human Factors in
Control Displays, UCLA, 1985.

One-day course "Human Factors Concepts for Nuclear
Facilities", IEEE Symposium, Washington, DC, 1986

EXPERIENCE'ACIFIC GAS AND ELECTRIC COMPANY
Worked exclusively on the Diablo Canyon Nuclear Power
Plant in various areas of construction, design and
support. An active participant in the Detailed Control
Room Design Review (DCRDR) since its inception in 1982.

June 1985-
Present

Currently assigned to the Nuclear Operations Support
Department.

Major area of responsibility is with the DCRDR Project.
Current DCRDR Review Team Leader.

April 1980-
June 1985

Assigned to the Instrumentation and Controls Section of
the Mechanical and Nuclear Engineering Department.

As an engineer, responsible for IGC design and
procurement for several plant systems including the
plant auxiliary water supply, plant air, liquid and
gaseous radwaste, fire protection and plant nitrogen and
hydrogen gas.

Also Engineering Department's IEC coordinator for ALARA
concerns and for spare parts procurement.

July 1975-
April 1980

Member of the DCRDR Review Team.

General Construction Department, Onsite Field Engineer.

Actively participated in the testing, trouble shooting
and repair of plant instruments including those used in
the main control room and emergency shutdown panels.

Responsible for writing test procedures for
instrumentation and control loops for several plant
systems and actively participated in startup testing.





SIEGFRIED AUER

EDUCATION

B. S., Electrical Engineering, University of Austria, 1949
Postgraduate studies, University of California, 1959-64

EXPERIENCE

1951 - 1959 CROWN ZELLERBACH CORPORATION
Electrical Superintendent

In charge of general maintenance of electrically powered
equipment.

1961 — 1964 STANDARD OIL
Electrical Engineer

Involved in the construction (electrical parts) of chemical
and oil

refineries'ACIFIC

GAS AND ELECTRIC COMPANY
Electrical Engineer

1964 — 1966

1967 - 1982

Transmission Design Services. Built 500-kv system.

Electrical Distribution Engineering. Worked various
positions for power supply to customers as electrical
engineer, senior electrical engineer and electrical
specialist.

1983 — Present Diablo Canyon Nuclear Power Plant Project. Involved in
all electrical aspects as supervising electrical engineer.

PROFESSIONAL DATA

Registered Professional Electrical Engineer in California.
Senior Member, Institute of Electrical and Electronics Engineers.





KLEbSE L. HERMAN

RESUME

427 Montford Avenue
Mfll Valley, Call fornta 94941

PROFESS IOlNL OBJECTIVE:

Telephone: (415) 383-5834 (Home)
(415) 943-4789 (Work)

A challenging position fn pro5ect management or technical management with good
advancement opportuni ties.

EDUCATION:

8.S. Electrical Engineering (with honors), University of Wisconsin
B.S. Naval Sctence (with honors), University of Qtsconsfn
N.8.A. Portland State University (all academic requirements completed)
U;S. Naval Nuclear Power Training

EDUCATIONAL HOlNRS:

Awarded Sophomore and Senior honors; elected to Tau Beta Pl, Eta Kappa Nu, Phf Kappa

Phi, Delta Epsilon and Scabbard and Blade honorary societies.

PROFESSIOHRL EXPERIENCE:

Over twenty years experience ln the operation, design, construction, and start-up of
large electrtc generating stations. This experience includes project management,
power plant oparatfons, operational design review, preoperatfonal testing,
licensfng, quality assurance, plant modification and admfnfstrattva procedure
development. This experience has been gained through a consulting firm, a utility
and the U.S. Navy Nuclear Program.

1976 to Present - Im ell Cor oration (formerly EDS Nuclear), Walnut Creek,
California. Present y LI HT SPORSQF and PROJECT MMGEF for Pacific Gas and
Electric Company and Portland General Electric Company. Responsible for
coordination of all sales and marketing with these two clients and pro)ect manager
of all work. Some recent pro]ects include emergency planning (five years), plant
information management system data base development, quality assurance contracting,
pressurfzer surge line analysis, reactor coolant loop hot leg analysis, relaxatfon
of snubber testing criteria and IE bulletin 83-28 response.

Previously DIVISION MANAGER reporting to Western Region Regional Manager,
San Francisco.

Responsible's

profit center for revenues, cost of operations,
overhead, hiring and personnel assignments. Responsible for overall direction of
assigned services including maintenance programs, operations support, start-up,
quality assurance, emergency planning, cogeneration services, spa~e parts programs
and management systems. Managed up to sixty professional employees.
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o 1976 - Portland General Electric Com an, Po tl
Responsibiliti f„,l„

p sonnel; planning and directing sta~t-
p e and electrical controls; testing a d

ng th ~ admi ni strati ve organi<atf
the preparation of adm1nfstrat1ve procedures, surveillance test procedures,
maintenance procedures and test equipment calibration procedures. To afd in this
effort and to prov1de an orderly transition into power operations, planned and
implemented a computer progr am for maintenance planning, spar ~ parts control,
surve111ance testing and instrument calfbratton.

1963 to 1970 - OFFICER 1n the U.S. Nav Nuclear Submarine Force. Assignments
fnc/uded engineering and operat ons duties aboard a polar s submarine during five
sixty-day patrols and aboard a fast attack submarine. In addit1on, served two years
as Oepartment Head and Instructor at the Naval Nuclear Power School, Vallejo,
California.

PROFESSIONAL UALIF ICATIONS:

Registered Professional Engineer - Electrical, State of Oregon

PU8LICATIONS:

"Tro)an Protectfon Systems and Testabflity," presented to the Instrument Society of
Ame11ca.

ACTIVITIES AND INTERESTS:

~Calls s - Several, h<ghl<ghted by House President, V<ce President and Sec<el
Chairman; Signa Phi Fratern1ty Rush Chairman; Dormitory Association Director of
Intramural Sports; Flying Club and Freshman track.~-5t \ ( ly i 4m d. k). I t f
YMCA and 8oy Scouts, ski instructor, hiking, fishing, hunting, and private pilot.

Naval Reserve - Captain (05) in Naval Reserve. Pos1tions held have include~~ifi . b A llftl
REFERENCES:

Available upon request.
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LAWRENCE F. WOMACK

Engineering Manager

EMPLOYMENT HISTORY

July 1972-
June 1976

NUCLEAR PHYSICS GROUP, STANFORD UNIVERSITY
Laboratory Assistant on a half-time basis in the Physics
Department.

July 1976-
Feb. 1978

WESTINGHOUSE HANFORD COMPANY

Employed in the Fast Flux Test Facility (FFTF)
Operations Department in preparation for startup of the
FFTF. Included a nine-week assignment at EBR-II at the
Idaho National Engineering Laboratory.

Mar. 1978-
Sept. 1979

PACIFIC GAS AND ELECTRIC COMPANY
Power Production Nuclear Engineer assigned to Diablo
Canyon Power Plant.

Oct. 1979
Oct. 1981

Promoted to Senior Power Production Nuclear Engineer.

Nov. 1981-
Feb. 1983

Transferred to position as Senior Power Production
Engineer (Computer Support).

Mar. 1983-
Nov. 1983

Promoted to Assistant Power Plant Engineer

Dec. 1983-
Present

Promoted to Engineering Manger.

NUCLEAR EXPERIENCE

FFTF - Successfully completed operator's training course. Responsible for
presodium filltesting and operation of plant systems as a shift Operations
Engineer. Prepared operating procedures and training material for use by
the Operations Department. Completed requirements for and received an
Operation's Engineer Operating License for the FFTF.

EBR-II - Assigned to EBR-II from April 1977 to June 1977. Participated in
accelerated operator training program and shift reactor operations.
Completed written and oral qualification on reactor and plant systems
before departure.

Diablo Canyon - Assistant Power Plant Engineer engaged in the supervision
of procedure preparation, startup testing of plant systems and equipment
and design change review.

Diablo Canyon - Successfully completed NRC Senior Reactor Operator Cold
License Examination. License Number SOP-4276, issued March 12, 1982.
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EDUCATION

B.S., Physics, Stanford University, 1975
M.S., Mechanical Engineering, Stanford University, 1976

FORMAL TRAINING COURSES

FFTF Operator Training Course, Fall 1976

Industrial Thermometry - Fundamentals, Calibration and Time Response, short
course at the University of Tennessee Department of- Nuclear Engineering,
Fall 1978.

PWR Simulator Training - January 11-17, 1980. Westinghouse Training
Facility, Zion, Illinois.
Senior Reactor Operator Training - Phase 2 and 3 training April through
August 1981. Westinghouse Training Facility, Zion, Illinois.
Power Plant Simulation - Short course at the University of California at
Los Angeles, School of Engineering, July 1982.

PWR Simulator SRO Licensing Requalification Training - November 1982.
Westinghouse Training Facility, Zion, Illinois.





JAMES A. SEXTON
Operations Manager

EMPLOYMENT HISTORY

PACIFIC GAS AND ELECTRIC COMPANY

1958 - 1960 Assigned to various conventional oil- and gas-fired power
plants as operator.

1962 - 1970 Assigned to Humboldt Bay Power Plant as operator. Progressed
from Auxiliary Operator to Control Operator. Received AEC
Operator's License.

1970 - 1972 Assigned to Humboldt Bay Power Plant as Assistant Engineer.

1973 (9 mos.) STONE AND WEBSTER ENGINEERING
Advisory Engineer on construction of James A. Fitzpatrick BWR.

1973 - 1976 BURNS AND ROE

Senior Plant Test and Operations Engineer and Operations Test
Supervisor for startup activities at various conventional
power plants and at Three Mile'sland and PWR and Washington
Public Power Supply BWR.

PACIFIC GAS AND ELECTRIC COMPANY

May 1977
Nov 1977

Employed by PGandE General Construction Department. Assigned
to Diablo Canyon as startup Group Supervisor.

Nov 1977
Oct 1979

Transferred to Steam Department. Assigned to Diablo Canyon as
Power Production Nuclear Engineer.

Oct 1979
July 1980

Senior Power Production Engineer (Operations) at Diablo
Canyon.

July 1980 Promoted to Supervisor of Operations. Received NRC Senior
Reactor Operator's License, June 1981.

July 1983 Promoted to Operations Manager DCPP Units 1 and 2.

NUCLEAR EXPERIENCE

Humboldt Bay - Served as a plant operator for eight years. Started as Auxiliary
Operator responsible for operation of plant auxiliary systems; including high and
low voltage power distribution systems, reactor refueling operations, steam and
feedwater system operations, turbine and generator support systems operation.
Progressed to Control Operator responsible for reactor and turbine generator
operations. Performed all control room operations; including reactor and turbine
generator power changes, reactor control rod timing, turbine generator trip tests
and reactor refueling. Received AEC Reactor Operator's License.
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James a Fitzpatrick Nuclear Power Plant - Directed initial nuclear vessel cold
hydrostatic test; assigned startup responsibilities on reactor cleanup and
radiation waste facilities.

Three Mile Island Nuclear Power Plant - Responsible for originating startup
procedures on nuclear plant safety and instrument systems.

Washington Public Power Supply System, BWR, Unit 2 - Directed the preparation of
nuclear systems descriptions and plant startup schedule. Directed the
construction testing of nuclear plant systems providing technical guidance and
inspection to the constructors for Burns and Roe Incorporated.

Diablo Canyon Nuclear Power Plant - Participated in the startup activities of
nuclear systems as a group supervisor. Responsible for the origination of
surveillance test procedures as Power Production Engineer (Nuclear). Transferred
to Operations Department as Senior Power Production Engineer (Operations) to
provide technical support to the Operations Department. Promoted to Supervisor
of Operations in 1980. Responsible for all operator training and NRC operator
licensing, Operating and Emergency Operating procedures, all plant equipment
operations and functions as the Unit 1 and 2 startup coordinator. Received NRC

Senior Reactor Operator's License (Unit 1) in June 1981. Received Diablo Canyon
Power Plant NRC Senior Reactor Operator's License (Dual Unit 4) in May 1985.

Westinghouse PWR Owners Group Emergency Procedures Subcommittee member, 1979 to
1981.

EDUCATION

B.S. Engineering, California State University at Humboldt, 1972

FORMAL TRAINING COURSES

Participated in all formal training courses leading to AEC Operator's License at
Humboldt Bay.

Seven-day training program on Westinghouse PWR Simulator at Zion, Illinois,
October 1978.

Three-day training program on Westinghouse PWR Simulator at Zion, Illinois,
July 1979.

Participated in training courses in preparation for NRC Senior Operators License
at Diablo Canyon Power Plant.

Participated in requalification training on Westinghouse PWR simulator (three-
and five-day training programs) at Zion, Illinois, 1980, 1981, 1982 and 1983.





BRUCE M. GROSSE

Senior Electrical Engineer

EDUCATION'.S., Electrical Engineering, University of Colorado, 1976

PROFESSIONALDATA'egistered Professional Electrical Engineer in California
Member — Institute of Electrical and Electronics Engineers

Power Engineering Society
Industrial Applications Society

EXPERIENCE: Mr. Grosse has been employed by PGandE from 1976 to the
present. He is currently working in the Electrical
Engineering Department and has been assigned to the Diablo
Canyon Project since April 1981. Mr. Grosse is
responsible for electrical engineering and design for
various plant systems including the nuclear control and
protection instrumentation, radiation monitoring, nuclear
instrumentation, main annunciation and other areas
involving the main control room. Since January 1983, he
has been an active participant in the Control Room Design
Review.

From February 1980 to April 1981, Mr. Grosse was assigned
to the Geysers Project where he provided electrical
engineering and design of pollution control systems for
geothermal power plants.

From June 1976 to January 1980, Mr. Grosse worked in
PGandE's General Construction Department and was assigned
to the Geysers Project. At the Geysers Project, he
inspected all phases of power plant construction. He also
performed startup testing on power plant and pollution
control equipment and systems.





JOSEPH J. LISBOA

ENGINEERING EXPERIENCE

1973 - Present BECHTEL POWER CORPORATION, San Francisco, California

(1985 - Present). During the last two years, he has been the
Diablo Canyon DCRDR Instrumentation and Controls Team Leader
providing support in the area of control room instrumentation,
systematic functional task analysis, Reg. 1.97 instrumentation
and SPDS. He is also a team leader of the Project Engineering
group responsible for the DCRDR design changes and their
implementation.

(April 1982 - May 1983). Instrumentation and Controls
Consultant Engineer for the Atomic Energy Corporation (AEC)
and the Electric Supply'ommission (ESCOM), both of South
Africa. Consultancy done in South Africa.

Major responsibilities involved engineering assessment of
2 X 900 MW Framatome French PWRs (3 loop reactors).

Deterministic analysis of the reactor safety systems
design, installation and operation, applying USA and
French standards, criteria and regulatory guides.

Recommendations on Post-TMI Issues. R.G. 1.97 Requirements
and System Interaction.

Reactor safety system components seismic/environmental
analysis.

Plant safe-shutdown.

Testing and Commissioning.

Probabilistic Risk Analysis (PRA). Developed new methods
for failure modes, fault trees and their statistical
quantification.

o (January 1981 - March 1982). Instrumentation and Controls
Group Supervisor for„the Monticello (BWR) Nuclear Plant,
Minnesota.

Directed engineering design, procurement, QA/QE,
Qualification (Seismic/Environmental), installation and
testing of instrumentation for the Scram Discharge Volume,
Containment Isolation and the Plant Control Room

Habitability System.
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o (October 1973 - December 1980). Instrumentation and Controls
Group Supervisor for the Pebble Springs Nuclear Reactor (PWR),
Oregon State.

Developed a new solid state interposing logic system for
plant equipment control.

Directed all engineering design of nuclear and non-nuclear
systems.

Resolved licensing issues with the client and reactor vendor
in response to NRC regulations.

Established safety criteria for instrumentation
installation, protection and separation.

1967 - 1973 EBASCO SERVICES, INC., New York City, New York

Head Instrumentation and Controls/Electrical Engineer for
nuclear plants. Major projects directed:

USA Vermont Yankee (BWR)
Shearon-Harris (W-PWR)(4 units)
Robinson II (W-PWR)

~Ja an Fukushima Units I, II, III and IV (BWR)
SHIMANE (BWR)

Taiwan Chin-Shan Units 1 & 2 (BWR)

Major responsibilities included:

Advised local and foreign contractors on Instrumentation/
Electrical engineering, QA/QE and licensing

matters'nterpreted

IEEE, ASME, AEC regulations for local and
foreign plants.

1959 - 1966
1956 - 1959

CONSOLIDATED EDISON COMPANY, New York City, New York
ELECTRICAL COMPANY OF CHILE, SANTIAGO

Senior Electrical Engineer for hydraulic and steam driven
power plants.

Home Office - designed high and low voltage transmission and
distribution systems including substations, network systems,
power centers and controllers.
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ENGINEERING INSTRUCTOR

1979 - Present CITY COLLEGE OF SAN FRANCISCO
(Evenings) 1

GOLDEN GATE UNIVERSITY OF SAN FRANCISCO
Graduate level instruction.

EDUCATION

M. B. A. (Management) - Golden Gate University Graduate School of Business
Administration, San Francisco, CA, 1979

Postmaster Degree (Computer Engineering) - New York University Graduate
Engineering School, New York, 1973

M. E. E. (Automatic Control System) - Cooper Union Graduate School of
Engineering, New York, 1969

B. E. E. (Electronics) - The City University of New York, New York, 1965

E. E. (Power) - Technical State University of Santiago, Chile, 1955

PROFESSIONAL LICENSES

Professional Engineer

Electrical Engineering: California and Oregon
Instrumentation and Control Systems: California
Engineering Instructor in Computer Systems, Communications, Electronics:
California

AFFILIATIONS

Senior Member, Institute of Electronics Electrical Engineers (IEEE)

Member, National Society of Professional Engineers





N. GARY SESHAGIRI, AIA

PROFESSIONAL EXPERIENCE

Jan. 1974-
Present

BECHTEL WESTERN POWER CORPORATION
San Francisco, CA

Current Position: Architectural Supervisor

Duties: Supervising architectural planning and design
projects including:
o Preparing facility plans and budgets
o Establishing design criteria and identifying user needs
o Space planning
o Coordinating with design architects, engineers,

construction personnel and consultants

Present Assi nment: Since 1984, has been supporting PGandE's
planning and design for facilities for personnel at Diablo
Canyon. These include administration, training,

communications and controls, warehousing and maintenance
buildings.

Previous Assi nments
o Identifying user needs, conceptual design and site master

planning for personnel facilities expansion at the Trojan
site (for Portland General Electric)

o Architectural study of personnel facilities at Humboldt
Bay Power Plant (for PGandE)

o Architectural work for personnel facilities expansion at
Susquehanna Steam Electric Station (for Pennsylvania
Power and Light)

o Architectural work for Pilgrim Station Unit 2 project
(for Boston Edison). This included a human factors
review of the Control Room design.

o Architectural work for Jim Bridges Power Plant (for Idaho
Power)

o Architectural work for service buildings at Eastern
Province International Airport in Saudi Arabia

EDUCATION

Master's Degree in Architecture, University of California at Berkeley (1971)
Master's Degree in Architectural Engineering, Oklahoma State University (1966)
Bechtel Operations Certificate (1981)

PROFESSIONAL

Licensed Architect in State of California
Member, American Institute of Architects





SIMON L. MONG

270 BAYVIEW CIRCLE
SAN FRANCISCO, CA 94124

(415) 821-1269

ACADEMIC
CREDENTIAL: Bachelor of Science in Electrical Engineering

San Jose State University
1982 December

Master of Science in Electrical Engineering (in progress)
Santa Clara University
Finished 28 units out of 45 required units.

WORK

EXPERIENCE:

April '83-
Jan. '86

PACIFIC GAS AND ELECTRIC COMPANY

SAN FRANCISCO, CALIFORNIA

Design Engineer (Geysers Geothermal Power Plant)

THE GEYSERS POWER PLANT UNIT 16 & 20
-responsible for the plant turbine building embedded
conduits, raceway, lighting and grounding design.

Feb. '86-
May '87

June '87-
Present

THE GEYSERS POWER PLANT UNIT 21
-responsible for the control schematics design for the
following auxiliary plant systems.
o Compressed Air System
o Fire Protection System
o H2S Abatement System
o 480V & 4160V motor control, protection and alarm scheme.

-responsible for the plant auxiliary power system automatic
transfer design.

Engineer, DIABLO CANYON NUCLEAR POWER PLANT
-responsible for the electrical engineering and design of
the 480V to 120/208V AC power for the plant secondary
chemistry lab and secondary process control room.

-responsible for the electrical aspect of the control room
design review and the electrical engineering analysis and
redesign of the plant main control board.

-responsible for the investigation of the 500KV main step
up transformer top tank stray flux heating phenomenon and
the generator terminal box overheating problem.

Field Engineer, ONSITE PROJECT ENGINEERING GROUP

~OPEG at Diablo Canyon Ponce Plant
-provide field walkdown verification for the Seismic Induced
System Interaction Program (SISIP)





-responsible for the engineering and design for the 500KV
main step up transformer spare bank testing.

-provide engineering support to plant maintenance and
operation activities.

PROFESSIONAL
AFFILIATION:

TRAINING:

IREE Power Society Member

-Computer Aid Design Drafting (CADD)
-Nuclear Plant Operation 6 Systems Training





JENNIFER R. (JENN) PARRIS

HUMANFACTORS
EXPERIENCE

10 moths

15 months

Bechtel Western Power Corporation arid Bechtel Eastern Power Division

I designed human factors enhancements for Implementation on the Diablo Canyon
Power Plant control room panels. I developed the overall approach to packaging the
utility's enhancement concept into engineering drawings, and reviewed each panel's
design execution for standardized application of the concept. I was directly
responsible for half of the packages, as well as for monitoring preparation of the
remainder and fielding human factors questions as they arise. In addition to panel
surface enhancements, I also prepared design packages for Instrument relocation and
replacement to resolve other human engineering discrepancies on these panels.

I developed sections of the supplemental control room design review report of the
Turkey Point Nuclear Units for utilitysubmittal to regulatory agencies. This report
completed documentation of the plant's compliance with control room human factors
guidelines and regulations. I evaluated plant changes for human factors impact and
for closure of known human engineering discrepancies, organized annunciator system
modifications into design packages and kfentified implementation methods for human
factors enhancements. To do this, I worked closely with both plant operations
personnel and with engineering representatives of the client utility.

4 months

1 1/4 years

At the Limerick Nuclear Plant, I was the Bechtel engineer responsible for the highly
time<ritical Implementation of the plant's control room human factors enhancement
concept. This Involved comprehensive paint, label andmimic application for which I

had to develop special masking materials, application techniques, and a new
engineering drawing for each panel. I also provided around-thewiock direction for
crews of drafters and skilled tradesmen. As this project was on the critical path for
plant fuel load, its completion on schedule and successful evaluation by regulatory
agencies saved the client considerable money and rework.

I was the assistant team leader of a 22,000 man-hour task which redeslgned the main
control room panels of the Midland Nuclear Plant to incorporate human factors
enhancements. For this, I developed new specifications and drawing standards. My
responsibilities also involved functional supervision of the team's engineers and
drafters, and coordination with computer-akfed drafting, other engineering disciplines
and the client utility's engineers. The task involved several hundred drawings and I
received a performance award for being instrumental ln keeping It on schedule. Later,
I monitored lts implementation at the plant site, resolving problems and materials
questions until total plant construction cancellation by the cfient halted the work.





JENNIFER R. (JENN) PARRIS, continued ~

RELATED
EXPERIENCE

9 months Proposai and Oualification Document Preparation

1 1/2 years

21/2 years

EDUCATION

PROFESSIONAL
DATA

'ERSONAL

REFERENCES

As a staff engineer for Bechtel National, Inc., I was proposal engineer or proposal
manager for the preparation of Bechtel's submittals to potential clients within the
defense, space, nuclear waste processing, and power generation Industries. I

developed document requirements, composed technical and graphic input, and
monitored both the information flow and physical preparation of the documents.
Written or graphic Input I fomxjlated Included project execution plans, personnel
resumes, and descriptions of the company's capabilities and relevant project
experience.

Reliability Engineering

Initally at Bechtel, I was a staff reliability engineer. I assisted In failure mode and
effects (FMEA) reviews, probabilistic risk assessment (PRA) analysis and report
writing; developed sampling plans per MILstandards; and compiled a computerized
reliability data base. Less typical assignments included preparing and presenting a
guide to business and technical letter writing, and developing and producing graphic
aids for an engineering training vkfeotape.

Industrial Engineering

Prior to my graduate studies, I was an industrial engineer for Cessna Aircraft
Company. I coordinated styling and production improvements to aircraft parts and
cabin inleriors, and developed capital expenditure studies for new manufacturing
equipment. Before joining Cessna, I was a systems and business planning engineer fo
ALCOA (Aluminum Company of America), where I developed a master product code
system for use with both production scheduling and marketing computer programs. I

also acquired and organized business trend data for corporate presentation.

BS, Industrial Engineering, University of Tennessee,1977
MS. Industrial and Operations Engineering, Occupational Safety and Health

Engineering Option, University of Michigan,1981
Graphic Design, University of Cincinnati

Engineer-In-Training certificate, Tennessee
Member, American Institute of Industrial Engineers, Human Factors Society, and

Alpha Pi Mu (Industrial Engineering honor society)
Graduate, Ltfesprfng Basic and Advanced Training

Bom April26, 1954
U.S. Citizen
Security Clearance - DOE 'Q", December 1986; Inactive
Private Pilot's Ucense, ASEL

Available upon request





JOSEPH L. SEMINARA
Human Factors Consultant

EDUCATION B.A., General Psychology, New York University, 1950
M.A., Experimental Psychology, New York University, 1952

PROFESSIONAL
DATA

Recipient:

Fellow: Human Factors Society (HFS)
Former Member: HFS Executive Council

HFS Publication Board
Jack A. Kraft Award, 1983

EXPERIENCE Mr. Seminara has served as a private consultant for the power
industry since 1979. He has participated in DCRDR programs
for the following plants: Cooper, Fermi, Perry, Peachbottom,
Diablo Canyon, Hatch and Taiwanese control rooms (Kuosheng and
Chinsan). He is also performing a research study for the
Electric Power Research Institute (EPRI) to determine future
HF research needs based on an analysis of 25 DCRDR reports
submitted to the U.S.N.R.C.

Mr. Seminara worked as a human factors specialist with the
Lockheed Corporation for 26 years. During that time he
participated in a wide variety of complex man-machine system
development programs ranging from Polaris System missile
checkout equipment to lunar vehicles and bases. Since 1975,
he was principal investigator on a series of EPRI projects
documented in the following reports:

o Seminara, J.L., and Parsons, S.O., Human Factors Review of
Power Plant Maintainability, Electric Power Research
Institute, Palo Alto, CA, EPRI NP-1567, February 1981.

o Seminara, J.L., et al., Human Factors Methods for Nuclear
Control Room Design, Electric Power Research Institute,
Palo Alto, CA, EPRI NP-1118, Summary Volume, June 1979.

Volume I: Human Factors Enhancement of Existing Nuclear
Control Rooms, November 1979

Volume II: Human Factors Survey of Control Room Design
Practices, November 1979

Volume III: Human Factors Methods for Conventional Control
Board Design, February 1980

Volume IV: Human Factors Considerations for Advanced
Control Board Design, March 1980

o Seminara, J.L., Gonzalez, W.R., and Parsons, S ~ O., Human
Factors Review of Nuclear Power Plant Control Room Design,
Electric Power Research Institute, Palo Alto, CA,
EPRI NP-309, November 1976.
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In addition to his Lockheed experience, Mr. Seminara was with
the United Technology Center during 1962-63 as head of the
Human Factors department and at the Feldman Research and
Engineering Laboratories in New Jersey where he was involved
in the human factors design of the U.S. Army ordnance
systems. While at the Rome Air Development Center, Rome,
New York in the mid-1950s, he applied human factors design
principles to the development of Air Force ground electronics
systems and was deeply involved with the formation of human
factors standards for the Air Force. During his military
service (1952-54), he was a research assistant at the Human
Research Unit, Fort Ord, California.

Since 1971, he has spent approximately two years in eastern
Europe conducting research to define the scope and character
of ergonomics, human factors and psychology in communist
countries'ine separate scientific exchange visits were
sponsored by the National Academy of Sciences and the
International Research Exchanges Board.

The International Atomic Energy Agency of the U.N. has
designated Mr. Seminara a technical expert in power plant
control room design and evaluation and sent him on two
missions to the Republic of Korea in 1983 and 1984.

Mr. Seminara conducted workshops in Sweden (1982) and Israel
(1981 and 1983) dealing with human factors evaluation methods
in reviewing power plant control rooms and maintainability
effectiveness.
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DONALD C SURGY
Director, Human Performance Systems

aachTZCe Ph.D. Candidate, Applied-Experimental Psychology,
Catholic University of America

M.A., Applied-Experimental Psychology,
Catholic University of America

B.A., Psychology, Swarthmore College

EXPERIENCE
1979 - Present

General sics ation
Special qualifications include human factors
engineering, man-machine systems design and evalu-
ation, information processing, display technology,
man-computer interfaces, performance evaluation,
training system development, and speech/non-speech.
Applied research background includes an emphasis in
auditory and visual perception methods, multivariate
statistical analysis, mini/micro computer applications
and software psychology.

Managed a ma)or 18-month Nuclear Regulatory Commission
(NRC) research program on nuclear power plant control
room crew task analysis. A data collection approach
and methodology used to conduct a task analysis of
nuclear power plant control room crews was developed
in this program. The task analysis methodology used
in this prospect vas discussed and compared to
traditional task analysis and 5ob analysis methods in
a Program Plan report. The data collection was
conducted at eight power plant sites by teams
comprised of human factors and operations personnel.
Plants were sampled according to NSSS vendor, vintage,
simulator availability, architect engineer, and
control room configuration. The results of the data
collection effort were compiled in a computerised task
data base ~

Additional task analytic experience has been for the
Navy SUBACS (Submarine Advanced Combat Systems)
program. The human factors aspects of the SUBACS

prospect involved the development of task analysis
formats and collection methodology for the tire
Control and Acoustic Subsystems in the early Concept
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Development Phase. Team performance improvement and
training enhancement vere primary goals of the systems
development offort.

Research and development experience has included two
Electric Pcwer Research Institute studies entitled
(1) Survey and Analysis of Coamunication Problems in
Nuclear Pcwer Plants, and (2) Operability Design
Review of Prototype Large Breeder Reactors.
Methodology for collection and analysis of real-time
field data in paver plant control rooms was developed
as part of the conmunications study. Function/Task
analyses and operational sequence diagrams vere
generated as part of the operational design review
that involved the evaluation of six breeder reactor
designs in their early design phase.

Industrial experience in nuclear poser plant control
room revievs has included on-site field evaluations at
River Bend, Indian Point 3, Hatch, North Anna, Surry,
Zion, LaSalle, Susquehanna (Advanced Control Room

Design), Zimmer, Shoreham Salem, and Tro)an Stations.
Evaluations have included the application of current
NRC Human Factors Engineering guidelines and existing
military standards (MIL-STD-1472C) to control room
designs as well as field and laboratory experimenta-
tion to validate criteria used in design trade-off
analyses.

1978 - 1979 Ccasultant
Private consulting in statistical design and analysis,
computer programming and applications, microcomputer
systems and software psychology.

1976 - 1978 Catholic Qaiversity, Eagan Performance Ia?xmatory
Research Assistant

Applied and basic research experiments conducted on
auditory signal classification of complex undervater
sounds. Research sponsored by the Buman Factors
Engineering branch of the Office of Naval Research.
Additional research and related areas included
auditory and visual pattern recognition, performance
measurement and evaluation, multidimensional scaling,
and computer-based systems for acoustic and experi-
mental data analysis. Computer experience involved
programming experimental events and subsequent data
analysis on Digital Equipment Corporation PDP-8/e,
PDP-11/34 and DECSystem-10 Computers.
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1975 - 1976 Ragleville Hospital and Rehabilitaticn Center
Research Assistant and Interviewer

Interviewed study participants and assisted in data
processing for an Alcohol Abuse Research Grant and
coordinated all prograuming and clerical needs for a
sub-study on Life Stress Events. Skills in
prograaming included JCL, SPSS, PL/1, and FORTRAN on
IBM 370/168 system.

PR)FESS IONAL
CRtGbNIZhTICNS

Acoustical Society of America
American Psychology Association
Human Factors Society
National Conference on the Use of On-Line Computers in

Psychology
Psychometric Society
Psychonomic Society
Software Psychology Society
Sigma XI

Grant-in-Aid of Research, National Sigma XI (1978)

Grant-in-Aid of Research, The Catholic University of
America Chapter of Sigma XI (1978)

Burgy, D., Lempges, C., Miller, A., Schroeder, L.,
Van Cott, H., Paramore, B. Task Analysis of Nuclear
Power Plant Control Room Crews: Pro ect proach and/"
D.C.: U.S. Nuclear Regulatory Caaanission, September
1983.

Burgy, D., Lempges, C., Miller, A., Schroeder. L.,
Van Cott, H., Paramore, B. Task Anal sis of Nuclear
Power Plant Control Room Crews: Data Results
(NUREG/CR-3371 Vol. II). Washington, D.C.: U.S.
Nuclear Regulatory Ccamission, September 1983.

Burgy, D., Lempges, C. Miller, A., Schroeder, L.,
Van Cott, H., Paramore, B. Task Analysis of Nuclear
Power Plan Control Room Crews> Task Data Forms
(NUREG/CR-3371, Vol. 3) . Washington, D.C. c U.S.
Nuclear Regulatory Ccaanission, December 1984.
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Surgy, D., Lempges, C., Miller, A., Schroeder, I.,
Van Cott, H., Paramore, B. Task Anal sis of Nuclear
Power Plan Control Room Crews: Task Data Forms.
(NUREG/CR-3371, Vol. 3) . Mashington, D.C.: U.S.
Nuclear Regulatory Coamission, December 1984.

Burgy, D., and Schroeder, L. Nuclear Power Plan
Control Room Crew Task Analysis Database! SEEK

~stam. IIIVREG/CR 360-6j Washington, D.Cat V.S.
Nuclear Regulatory Commission, May 1984.

Topmiller, D. A.s Burgy, Ds C., Roths D. R.,
Doyle, P. A., and Espey, J. J. Surve and Anal sis
of Coaanunications Problems in Nuclear Power Plants
(EPRZ RP 501-5). Electric Power Research Znstituteg
Palo Alto, CA, September 1981.

Burgy, D. C., Doyle, P.'A., Barsam, H. F., and
Liddle, R. J. A lied Human Factors in Power Plant
Design and aration. Columbia, MDt General Physics
Corporation, 1980.

Howard, J. H., Jr., and Burgy, D. C. "Structur~
Preserving Transformations in the Cceparison of
Complex Steady-State Sounds" (Technical Report
ONR-78-6). Washington, D.C., The Catholic University
of America Human Performance Laboratory, December
1978.

Howard, J. H., Jr., Ballas, J. A., and Burgy, D. C.
"Feature Extraction and Decision Processes in the
Classification of Amplitude Nodulated Noise Patterns"
(Technical Report ONR-78-4). Washington, D.C., The
Catholic University of American Human Performance
Laboratory, July 1978.

Howard. J. H., Jr., Burgy, D. C., and Ballas, J. A.
A Deglitching Circuit for the AA50 D/A Converter."

behavior Research Nethods and Znstrumentation, 1978,
10, (6), 858-860.

Burgy, D. C. "Hemispheric Asyametries in the
Peroeption of Non-Speech Sound Characteristics."
Unpublished master's thesis, The Catholic University
of America, Nay 1978.

V4f+ Wig
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Howard, J. H., Jr., and Burgy, D. C. "Selective and
Non-Selective Preparation Enhancement Effects of an
Accessory Visual Stimulus on Auditory Reaction Time."
Unpublished manuscript, The Catholic University of
America, 1977.

"River Bend Station Detailed Control Room Design
Review SuImuary Report: Methodology and Results" (Gulf
States Utilities Company) . Columbia, MD, General
Physics Corporation, September 1984.

Human Factors Maintenance Plan" (Gulf States
Utilities Company). Columbia, MD, General Physics
Corporation, November 1984.

"Human Factors Criteria" (Mississippi Power t Light
Company). Columbia, MD, General Physics Corporation,
March 1985.

"Task Analysis of Emergency Diesel Generator Loading"
(Long Island Lighting Company). Columbia, MD, General
Physics Corporation, Apri1 1985.

"Preliminary Human Factors Engineering Recommendations
for Near-Term Improvements of the Surry Nuclear
Station Control Room" (Virginia Electric 0 Power
Company, GP-R-705) . Columbia, MD, General Physics
Corporation, June 1980.

"Preliminary Human Factors Engineering Recoamendations
for Near-Term Zaprovements of the Zion Power Station
Control Room" (Cceeonwealth Edison Company, GP-R-708).
Columbia, MD, General Physics Corporation, June 1980.

"Human Factors Engineering Recoaanendations for
Near-Term Improvements of the Zimmer Nuclear Power
Station Control Room:" (Cincinnati Gas and Electric
Company), GP-R-13002). Columbia, MD, General Physics
Corporation, August 1980.

"Sunanary of the LaSalle County Nuclear Generating
Station Noise Report" Comaonwealth Edison Company,
GP-R-13010). Columbia, MD, General Physics
Corporation, August 1980.
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"Sugary of the LaSalle County Nuclear Generation
Station Lighting Survey" (Coaanonvealth Edison Company,
GP-R-13011). Columbia, MD, General Physics
Corporation, August 1980.

Human Factors Engineering "Considerations for
Znplementing a 'Green Board't Zion Nuclear
Generating Station" (Ccxanonvealth Edison Company,
GP-R-13008) . Columbia, MD, General Physics
Corporation, August 1980.

"Human tactors Engineering Meter Banding Study"
(Caaanonvealth Edison Company, GP-R-13016) . Columbia,
MD, General Physics Corporation, September 1980.
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ROSERT DANNA
Director, Engineering Services

ll

H.S., Environmental Engineering, University of Central
Florida

H.A., Physics, Hunter College of the City University of
Nev York

b.A., Physics, Hunter College of the City University of
Nev York

LICENSES AND
CERTIFICATIONS

EXPERIENCE
1980-Present

Registeied Professional Engineer (Hechanical): Haryland,
Californie

General Ph sica Cor ration
Mr. Derma serves es Director of the Engineering Services
Department, responsible for approximately 40 engineers and
specialists vith an annual budget of over S3.8 million. He
has been responsible for projects from S5,000 to Sl.9
million, all of vhich vere completed on schedule and vithin
budget. Representative projects include:

~ Pressure Vessels/S stems (PV/S) Certification Residual
Life Assessment Services
Served as Project Director for over 50 man-years of
engineering support for PV/S Certification/Residual Life
Assessment Projects currently undervay or completed et
thc U.S. Air Force Eastern Space and Hiaaile Center,
NASh Kennedy Space Center, Jet Propulsion Laboratory,
Edvards Teat Station, ophite Sands Teat Facility, and
Coddard Space Flight Center. Activities included the
evaluation of approximately 1000 pressure vessels and
over 400 systems containing high pressure gases (to
10,000 paig), cryogenics, rocket fuels, and hydrau-
lics. Conducted field surveys; performed engineering
analysis to ASME Section VIII, Divisions 1 and 2, b31
~nd other national standards; developed configuration
management programs; and prescribed and evaluated
nondestructive examination and test requirements. NDE
included acoustic emiseiona, liquid penetrant, magnetic
particle, ultrasonics, and radiography. Testing
included hydroteate (to )0,000 paig) and relief valve
~nd component certification. Tvo burst teats, alongvith destructive tasting (tensile, impact), vere
conducted.

~ Codes Standards and Re uletor Re uirementa Trainin
Served aa Project Hanager and Lead Instructor for the
development and delivery of CP'e Codes and Standards
Course. Instructed over $ 0 sessions and 400 utility
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personnel at clients including the Institute for Nuclear
Pover Operations, Coaeonvealth Edison, Florida Porer
Corporation, Georgia Pover, Culf States Utilitics, Iowa
Electric Light and Pover, Portland General Electric,
Southern California Edison, and Texas Utilitics.

~ Technical Staff Treinin Pro ram Devclo ent
Served as Pro5ect Director for the development of
engineer training programs for 6 utilities including
nuclear licensing, materiel science, nuclear plant
chemistry, repair and replacement, plant modifications,
~nd environmental qualification.

~ Technical Services to the Nuclear Utilit Industr
Hanaged or coordinated numerous tcchnical support
contracts including procedure reviews and upgrades,
system design description development, configuration
management program development, lov level radioactive
vesta studies, and plant operability revievs. In
~ddition provided coordination for staff augmentation in
mechanical end electrical engineering desciplines to
utilities including Pennsylvania Pover end Light,
Pacific Cas end Electric; Southern California Edison,
Virginia Power and Tennessee Valley Authority.

1975 - 1980 United States He
Mr. Derma vas the Director of the Physics Division at the
Naval Nuclear Pover School. He developed end taught the
curriculum, revised the text, and trained ncv
instructors. He also taught reactor dynamics, core
characteristics, and reactor principles.

1973 - 1975

PROFESSIONAL
AFFILIATIONS:

Hunter Coll c of thc Cit Univcrait of Hcv York
Hr. Derma vas e Lecturer and Research Assistant in the
Physics Department. Hc taught a tvo-semester course in
physics to science aa5ors. In addition, he developed
computer simulations for the study of chemical structures
by resonance spectroscopy.

Hember, American Society of Mechanical Engineers
Hember, American Society for Quality Control

tuSLICATIONS
IXD
hlESBITATIONS

Hr. Derma has co-authored over 10 technical publications in
subject areas including pressure vessel/system failure pre-
vention program development, configuration management,
techncial staff training, and lor level radioactive reste
management for professional orgenixetions including
American Society of Hechanicel Engineers, American Nuclear
Society, Institute of Environmental Sciences, 'and Society
for Computer Simulation.

(3/87)
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MICHAEL N. MCSCN
Manager, Program Development

RÃ)CATZtXi M.S. Candidate, Nuclear Engineering/Health Physics,
University of Cincinnati

LICENSES AND
CERTIFICATIONS

B.B.A., Business Management, National University

U.S. Navy Nuclear Power Training Program

Certified PWR Senior Reactor Operator

Certified Level ZZI Quality Assurance in accordance with
ANSI N45.2.6 for Administration, Documentation and
Training; Level II Quality Assurance for Operations
Inspections

Electrical Operator: U.S. Navy Nuclear Power Program

Engineering Laboratory Technician: U.S. Navy Nuclear
Power Program

EXPERIENCE
1981 - Present

General Physics Corporation
Mr. Dawson provides engineering, training, and
management consulting services to industry and
government clients. As Manager of Program Development
for the Engineering Services Department, he is directly
responsible for the coordination of projects in the
western U.S. from GP's San Diego Regional office.
Representative projects include:

~ Station erations Services
Prepared system operating and administrative
procedures, annunciator response, test, and
surveillance test procedures. WaDced-down systems
and verified as-built conditions. Developed and
prepared a surveillance test program to implement
Environmental Technical Specifications at a BWR power
plant. Participated in the validation of Emergency
Operating Procedures for a PWR power plant.

~ Trainin Pro am Develo ent
Prepared lesson plans for Licensed Operator systems
training. Developed the Basic Radiation Protection
training course, including lesson plans, training
aids and demonstrations at the William H. Zimmer
Nuclear Power Station. Developed course materials
for> the legal basis for industry Codes and
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Standardsg nuclear regulatory issues of reportability
and unreviewed safety questionst «anagement
organisation and staffingt quality control
inspection< procurement regulatory requirements and
procedures.

~ Training Services
Administered and taught Radiation Protection course,
the GP Nuclear Power Plant Fundamentals courses, and
the academic fundamentals portion of Licensed
Operator training onsite for a client. Has taught
portions of the academic fundamentals to operator and
STA candidates onsite, and portions of the GP Codes
and Standards course for Technical Staff Engineers.
Has taught courses in: Quality Assurance
Pundamentals, Regulatory Requirements, and Standards;
Procurement Regulatory Requirements and Procedurest
Responsibilities of Management Review and Audit
Committees.

~ Quality Assurance/Program Development Services
Prepared site organisation and QA Administration
procedures, and participated in the rewrite of the
site QA Manual. Developed and wrote the program
instructions for a computerized nonconformance
reporting system. Developed the design control
program for a utility assuming these responsibilities
from an A/E. Participated in the review of
administrative and implementing procedures, and the
QA Manuals of contractors and vendors for QA Program
compliance. Performed the Quality Engineering review
and disposition of nonconformances and procurement
documents. Performed inspections and surveillances
of operations department activities, and participated
in the development of the department Quality Control
Manual at the Diablo Canyon Power Plant.
Participated in audits and management reviews of
programs and procedures in subjects including
nonconformance reporting and dispositions, document
control, training, clearance and jumper control,
document and system turnover from construction to
operations, and design «odification control.

~ Human tactors Engineering Services
Participated in Detailed Control Room Design Review
as the SRO Subject Matter Expert at both a PWR and a
BWR. These projects included Emergency Operating
Procedure validation, control room walk-throughs, and
the independent assessment of control room ZCC.





GENERAL PHYSlCS CORPORA TIOX

NJiNhY ERIENE JENNEX
Pro)ect Manager

Professional Certification, Micro-Computer Engineering,
University of California at San Diego Extension

Master of Business Administration with emphasis in Computer
Information Systems, National University

U. S. Navy Surface Warfare Officers School

U. S. Navy Nuclear Prototype

U. S. Navy Officer Candidate School

Bachelor of Arts in Chemistry and Physics, William Jewell
College

EXPERIENCE
1981 - Present

%9%3RL PHYSICS CORPORATION
Mr. Jennex served as a member of the Integrated Leak Rate
Test (ILRT) Team in Station Technical Power Generation
Group at the San Onofre Site. This involved serving as a

computer operator during the Unit 1 ILRT, with performance
of several local leak rate tests (LLRT) on Units 1, 2 and 3

Containment Isolation Vales and airlocks, as well as
planning for the Unit 2 ILRT, as a computer operator for
the Unit 2 ILRT, and assisting in development of the Unit 2

and 3 ILRT and LLRT Procedures and being the primary author
of the Computer Program to be used in performing all future
San Onofre Site ILRT's. Additional engineering duties
included dispositioning Nonconformance Reports and Site
Problem Reports for Units lt 2 and 3, and designing an
Airlock Interlock Failure Alarm for the Unit 1 control
roan. Mr. Jennex also has served as the General Physics
On-site Pro5ect Manager during this time. His duties for
this have included supervising five (5) on-site Engineers
and serving as the on-site representative for General
Physics.

Mr. Jennex served as the Technical Programatic
Administrative Support Group Lead for Station Technical
Plant Betterment Group at the San Onofre Site. His duties
during this time included the supervision of the Proposed
Facility Change/Design Change Package (PFC/DCP) Clerical
Staff, PFC/DCP planning for the current outages, Unit 1
Return to Service and for all uupcoming outages including
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the Unit 2 refueling outage, and review of all outage
PFC/DCPs for potential Technical Specification Restraint
Impact. Mr. Jennex also continued to improve and develop
the PFC Tracking and Logging Program resulting in an
improved system being implemented that tracks all PFCs and
Turnovers for Units 1, 2 and 3.

Mr. Jennex served as a Plant Betterment Engineer for the
Nuclear Steam Supply System (NSSS) support group at the San
Onofre Nuclear Generating Station (SONGS) Units 1, 2 and
3. He was responsible for designing and implementing a

proposed facility change tracking and logging program using
the IBM PC and dBASE III relational database. The effort
included program generation, troubleshooting, clerical
staff training, and user's manual development. His other
duties included reviewing and approving proposed facility
changes, system turnovers, temporary modifications to the
plant, test procedures and results, and procedure
changes. His primary responsibility was ensuring the
safety of the plant by doing the safety reviews for these
items. Auxiliary duties included assisting in training and
planning for the NSSS support group. During this time, Mr.
Jennex was involved in several planned and unplanned plant
outages, gaining experience in outage'lanning and
scheduling and in ensuring work was performed and accepted
on time. Mr. Jennex also gained eXpertise in developing
proposed facility change and system turnover procedures and
in the developing of a temporary modification program.

Mr. Jennex served as the Senior Technical Writer and on-
site Editor for the San Onofre Nuclear Generating Station
(SONGS) Units 2 and 3 System Description Pro)ect. His
duties included writing specific system descriptions and
editing of all descriptions for technical accuracy. Mr.
Jennex also served as the pro)ect liaison between General
Physics and the client. Mr. Jennex's auxiliary duties
included researching data voids for the SONGS 2 and 3
simulator pro5ect. During this time, Mr. Jennex has
achieved a high degree of technical expertise on the
British built GEC Turbin~nerator and the main feedwater
pump, incore and excore detector, control element drive
mechanism, and reactor protection systems. Prior to this
assignment, Mr. Jennex completed an Emergency Operating
Facility (EOF) shield evaluation for the Saint Francisville
Nuclear Power Station owned by Gulf States Utility. This
evaluation included calculating shield design thickness for
the various radiation hazards following a design base
accident.
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As a Staff Specialist for General Physics, Mr. Jennex
served as a PWR Simulator Instructor, specializing in
Chemistry and Radiation Protection. He has completed an
eleven (ll) week in-house Instructor Training Course
including eight (8) weeks of classroom academics and three
(3) weeks of training and classroom work on the Sequoyah
Nuclear Power Plant Simulator. His auxiliary duties
included technical writing for the Vogtle Nuclear Power
Plant simulator training manual and the development of
training materials for the various Simulator Training
Centers managed by General Physics.

1978 - 1981 U S NhV?tL SLKLEAR ASAR PROGRAM

As an Engineering Officer of the Watch, Mr. Jennex has two
(2) years experience in the Naval Nuclear Program. He
served as a qualified watchstander at AIW Prototype in
Idaho, and has experience in plant operations and major
shutdowns for overhaul. As an officer onboard the USS

BAINBRIDGE, Mr. Jennex gained further experience in plant
operations, supply problems, training and personnel
management.

1975 - 1978 CHEMISTKf DEPARTMENT WILLIAMJEWELL COLLEGE

As a Laboratory Assistant, Mr. Jennex spent three (3)
academic years operating and supervising the freshman
laboratory. He was also responsibIe for instruction and
safety in the Laboratory. He assumed the job of Lead Lab
Assistant in his senior year, which also included the
duties of sample and stock solution preparations and
storeroom supervision and management.
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LOTHAR R. NCHROKDKR
Manager, Industrial Systems Technology

Ph.D.< Experimental/Applied Psychology, Lehigh Qniversity

M.S., Engineering Psychology, hehigh Qniversity

B.S., General Engineering, Qniversity of Illinois
B. A., Psychology, University of Illinois

EXPERIENCE
1982 - Present

General Physics Corporation
Dr. Schroeder's areas of expertise include job and task
analysis, procedures validation, equipment design studies,
operations research, and organisational design and
management. He has managed numerous projects which have
provided human factors integration services for utilities
in meeting their emergency response capability require-
ments.

Dr. Schroeder has supported an NRC research project,
applying control crew task analysis data in areas of human
engineering design and staffing. He has also managed a
follow-on research project for the NRC which has used the
existing task analysis database to identify training needs
and to evaluate emergency procedures.

Dr. Schroeder has participated in the evaluation of
training programs for the Technology Transfer Group and has
supported the General Motors Model Maintenance Project. He
is currently managing a staffing study for the Ameritech
Publishing Ccepany. Zn addition Dr. Schroeder has
developed and given numerous supervisory skills and
diagnostic skills workshops for operations and technical
staff.

1981 1982 O.N.C. Nuclear Industries
Dr. Schroeder worked as a human factors specialist>
interfacing vith engineers and other staff in identifying
and solving problems relating to equipment design, the use
of procedures, and training efforts at Hanford's N-
Reactor. He also performed a human factors review of the
105-N control room in support of an on-going control room
upgrade program.
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1974 - 1980 Departaent of Psychology, Moravian College
Dr. Schroeder's responsibilities as Assistant Professor and
Department Chairperson included planning and coordinating a

day and evening program in psychology involving over 100

majors, serving on several college committees, supervising
individual field study, independent study, and honors
pro5ects, and serving as academic advisor to day and
evening session students having an interest in applied
psychology.

1973 Nigdahl Electric Company
Dr. Schroeder worked as a consultant, identifying potential
organisation problems and conducting problem solving
sessions.

1972 Jewish Employment and Vocaticnal Services
As an industrial psychologist, Dr. Schroeder consulted with
several industries and governmental agencies in order to
develop, validate and administer "gob-related" personnel
selection tests under a Department of Labor contract.

PROFESSIONAL
AFFZLIhTIONS

Member, Human Factors Society

Member, American Nuclear Society

PUBLICATIONS "A Human Factors Guided Survey for Systems Development,"
American Nuclear Society Winter Meeting, December 1981,
coauthor with D. R. Fowler.

"Control Room Human Factors in Context," American Nuclear
Society Winter Meeting, November, 1982, coauthor with D. R.
Fowler & D. E. Friar.

"Learning Style Data Applied to Nuclear Power Plant
Training Programs." American Nuclear Society Annual
Meeting, June 1983.

"Task Analysis of Nuclear Power Plant Control Room Crews,
Vol.", NUREG/CR-3371, U'. S. Nuclear Regulatory Commission,
June 1983. Authored with D. Burgy, C. Leakages, A. Miller,
H. Van Cott, and B. Paramore.

"Crew Task Analysis Database: SEEK System Users Manual
NUREG/CR-3606, U. S. Nuclear Regulatory Commission,
Authored with D. Burgy, March 1984.
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JOHN J. VRANICAR
CRDR Team Leader, Phase I

EDUCATION B.S., Mechanical Engineering, California State
Polytechnic University, 1971

PROFESSIONAL
DATA

Registered Professional Mechanical Engineer, State of
California

EXPERIENCE Pacific Gas and Electric Co an
1981 - Present

Mr. Vranicar has been employed by PGandE since 1981. He
is a Senior Nuclear Generation Engineer in Nuclear
Operations Support. He was project manager for Phase I
of the Control Room Design Review and was active in all
phases of Phase I.
Participated in the review and critique of the
Westinghouse generic emergency procedures task analysis.

Participated with INPO development of guides for
performing a control room design review.

Performed reviews and assessments of nuclear industry
events and their applicability to Diablo Canyon.

Performed safety evaluations of Diablo Canyon design
changes.

Reviewed and assessed Diablo Canyon Licensee Event
Reports (LERs) for accuracy, applicability and
appropriateness of corrective action.

Assisted in the development of the yearly site emergency
drill and acted as a controller in the control room
during the drill. Provided plant parameters and
realistic situational scenarios.

Tenessee Valle Authorit
1978 - 1981

Member of an interdisciplinary task force which resolved
system reliability problems involving the high pressure
coolant injection (HPCI) system at Browns Ferry Nuclear
Plant.

Reviewed and approved test instructions, test results
and coordinated changes to systems for the Sequoyah
Nuclear Plant.





JOHN J. VRANICAR

EXPERIENCE
(cont'd)

Performed safety evaluations of design changes for
Sequoyah and Browns Ferry plants.

Investigated and developed a scenario as to the probable
cause of a failure to successfully shutdown the reactor
at Browns Ferry. Assisted in the redesign of the
shutdown system.

Diagnosed problems of inadequate flow, cavitation and
instrumentation during hot functional testing of
Sequoyah Nuclear Power Plant. Interfaced with site and
design personnel to expedite corrective action.

U. S. Nav
1971 - 1977

Machinist Mate. Served as staff instructor in the Navy
nuclear power program at Idaho Falls, Idaho.

Served as staff instructor for operators aboard the
nuclear carrier Dwight D. Eisenhower. Received letter
of commendation for training efforts. Developed
qualification standard, lesson plans and performed crew
training. Also qualified as engine room supervisor.





ROBERT C. WASHINGTON
4176 Pickwick Drive
Concord, CA 94521

(415) 825-8244 (Home)
(415) 972-7023 (Nark)

TIO

California Polytechnic State University, San Luis Obispo
— B. S. > Eloctr ical Engineering (December 1979)

EHF LOYMENQ~K'$~0R

hug. 19/7
Dec. 1977

BECHTEL POWER CORPORATION, LA POWDER DIVISION
Engineering Assistant, Control Systems Dept., responsible
for the design of f lue gys scubder instrumentation
assaciated with fossil fuel power plants.

Feb. 1978
I'lar . 1979

CALIFORNIA POLYTECHNIC STATE UNIV. - ENGINEERING SERVICES
Boiler Control Technician, assisted with the inst+1 1atinn
and calibration of new electronic/puemantic control
systems an the uni reroity steam boi lers.

PACIFIC GAS AND ELECTRIC COMPANY

Bar. )980
Hay 19B~

Hay 198'3
Apr. 1984

Instrument and Control (IbC) Field Engirreer, Gener al
Cnnstructi on, Di abl o Canyon Nucl czar .Power Pl ant (DCPP),
responsible for the scheduling, mater ial, instal 1 ation
design coordinatian and post installation testing nf
assigned instrument systems during the construction phases
af DCPP.

Unit 1 Lead IbC Engineer, General Cnnotructian, DCPP,
supervisian af unit 1 ILC +ield engineers and suppart
ataf f ~

Apr. 1984
Nnv. 1984

Unit 1 Test Supervisor, General Construction, DCPP„Lead
IC.C Engineer responsibilities plus the supervisnn of the
unit 1 IhC technicians.

Nov. 1984
) rc«er<t

Nuclear Generati an Engineer, Nuclear Operations Support
Operatians Engineering Graup. raspnnsihle for providing
technical suppart, staf f enginr.erirrg, and logistical
support. tn the nuclear plant. nr par>i tati ons (DCPP and
Humbolt Bay PP), in the area of instrumentation and
control .





JAMES BARRY NEALE

EDUCATION: B.'S. Nuclear Engineering, Purdue University, 1979
SRO License Training, 1982

EMPLOYMENT
HISTORY

Commonwealth Edison Co an
September 1979 - November 1984

Morked in various positions as:

Project Coordinator - Night shift coordinator for work in
response to NRC inspection and enforcement bulletin
concerning seismic anchor bolted plates. Supervised
location, diagrammjing and systematic logging of as-built
anchor plates. Coordinated work between the architect
engineer and the piping contractor.

System Engineer - For nuclear instrumentation system, incore
flux mapping system and backup engineer for rod control
system. Responsible for boron follow and reactivity
anomalies.

Shift Foreman - Supervision of equipment operators. Review
operator equipment readings, management verification of
periodic equipment tests and system valve lineups. Shift
fire chief; conducted periodic fire drills.
Shift Control Room Engineer - Control room personnel
supervisor.

Pacific Gas and Electric Com an
December 1984 — Present

Nuclear Generation Engineer - Evaluated nuclear industry
operating experience for applicability to PGandE nuclear
units. Scenario development of the Diablo Canyon emergency
exercise.





SHEILA A. SCHAEN
1031A Mohr Lane

Concord, CA 94518

PROFESSIONAL
OBJECTIVE

A mechanical engineering position dealing with nuclear power plant
systems and operation including interfacing with plant personnel and
outside organizations. Travel preferred.

EDUCATION

1984 - 1985 688 Class Nuclear Propulsion Plant Test Engineer Training Course, .

Electric Boat Division of GENERAL DYNAMICS, Groton, CT

1978 - 1982 Bachelor of Science in Mechanical Engineering, University of
Connecticut, Storrs, CT

EXPERIENCE
PACIFIC GAS AND ELECTRIC COMPANY

77 Beale Street, San Francisco, CA 94106

1986 - Present Nuclear Generation Engineer.

Participated in the Safety Parameter Display System Human Factors
Review and Update, the Detailed Control Room Design Review Project
and the Plant Process Computer Replacement Project. Involved in
Safety Classification issues relating to the plant components in the
PIMS database. Assisted in the Surveillance Testing of pipe
supports during two plant refueling outages.

Received a Pacific Gas and Electric Performance Recognition Award
after nine months in this position.

GENERAL DYNAMICS, Electric Boat Division
Eastern Point Road, Groton, CT 06340

1984 - 1986 Nuclear Test Engineer.

Participated in Electric Boat Division's Nuclear Test Engineer
Training Program. Included in the training were general shipyard
operations, coordination of naval, trade and technical organizations
involved with the testing program and test procedure implementation
along with detecting and resolving technical problems.

1982 " 1984 Mechanical Design Engineer.

Worked in Propulsion Engineering as a Project Engineer on the
development of a titanium heat exchanger.

Summer
1980 & 1981

Quality Assurance Engineering Assistant.

Worked in Quality Assurance (QA) reviewing drawings for
non-destructive testing requirements during Electric Boat Division's
Weld Review Program and responded to shipyard questions involving
interpretation of drawing with regards to installation and QA

requirements.





RESUNE

SENIOR POWER PRODUCTION ENGINEER (OPERATIONS)

ROBERT L. FISHER

1. Bfrthdate:

2. Cftfzenshfp:

3. Education:

August 22, 1987

USA

B. S. Nuclear Engineering, 1977
Pennsylvania State University

4 Employment History: Joined PGandE fn January 1979

a. December, 1966 - February, 1977 -- Active Duty U. S. Navy. Served as
Nuclear Reactor Operator fn submarine service.

b. February, 1974 - June, 1977 -- Employed by Pennsylvania State
University as Senior Reactor Operator. Participated fn
University courses and research prospects where research
reactor facility was utflfzed.

c, July, 1977 to Narch, 1978 -- Employed by General Electric Company, BWRTC
Horrfs, Illinois. Lfcensed as Senior Reactor Operator
on Dresden BWR Unit 2, Worked as Training Engineer
(Dresden BWR Simulator Instructor) preparing Senior
Operator candidates for NRC lfcensfng examinations.

d. Nay, 1987 to December 1978 -- Employed by Pullman Power Products as
Quality Assurance Supervisor at Diablo Canyon Power
Plant,

e. January, 1979 -- Employed by PGandE. Assigned to Diablo Canyon as
Quality Control Engineer.

f. April, 1981 -- Assigned to Operations Department as a Power Production
Engineer,

g. December, 1982 -- Promoted to Senfor Power Production Engineer.
Assigned to Operations Department
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5. Nuclear Experience:

a. U. S, Navy

1) Harch, 1969 to October 1969 -- Operator trafnfnp on the Navy/SIC,
prototype reactor (CE-PMR) at the Naval Reactor Facility, Mfndsor,
Connecticut. gualfffed as Nuclear Reactor Operator.

2) February, 1970 to February, 1974 —Assigned to the Engineering
Department; Reactor Controls Division, nuclear submarine (M-PMR).
gualfffed Nuclear Reactor Operator, Engineering Match Supervisor and
Engfneerfng Match Officer. Experience fn operating and maintenance
of reactor control and monitoring equipment.

b. Pennsylvanfa State University -- Served as Senior Reactor Operator for
three years as shift supervisor for University research and experiments
involving the reactor. Received NRC Senior Operator License, Dresden
Unit 2, DPR-19, March 1978 (SOP 3211).

c. Dresden Nuclear Power Station, Unit 2 - Licensed as Senior Reactor
Operator as part of Sob requirements fn order to conduct formal training
courses on General E1ectrfc BWR simulator, Norris, Illinois for Senior
Reactor Operator candfdates. Received NRC Senior Operator Lfcense,
Dresden Unit 2, DPR-19, March, 1978 (SOP-3211)

d. Diablo Canyon Nuclear Power Plant
l

1. As gualfty Assurance Supervisor, participated fn Pullman Power
Products guality Assurance Program for construction of ASNE Code
class piping in Units 1 and 2.

2. equality Control Engineer engaged in implementing the gualfty
Assurance Program fn A11 safety related areas of Unfts I and 2.

3. On temporary assignment to Operating Department Training group,
participated fn Cold License Trafnfng Program as an instructor of RO

and SRO cold license candidates.

4. As Power Productfon Engfneer, participated fn the preparatfon and
review of Administrative, Operatfng and Emergency Procedures.
Provides technical and administrative assistance to the Operations
Manager, Senior Operations Supervisor, Shfft Foremen, and the
Senior Power Production Engineer (Operations). Provides relfef
support for the Shift Foremen and Shift Technical Advisors.
Received an NRC Senior Operators License on Unit 1, Junc, 19B1
(SOP-3961) .
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e.

As Senior Power Production Engineer, originates, revfses, and
reviews normal, abnormal, and emergency operating procedures.
Directly responsible for supervision and coordinatfon of Shift
Engineers (Shift Technical Advisors) and Power Production Engineers
(Operations). Intervfews and recommends for hire Operat1ons
Engineers and Auxflfary Operators. Prov1des Technical and
Administrative assistance to the Operations Hanager including
assumption of duties during vacation, training, or sick days.

The following fs a list of specfffc actfvftfes either participated
in, originated, coordinated, or directly supervised as a Senior
Power Production Engineer:

Shift Manager through commercial operation of Un1t 1, Shfft Hanager
through initial criticality of Unit 2, change over to the
Responsible Budget System, chemical cleaning of Unit 1 secondary,
rad-waste system task force, air inleakage reduction task force,
acquisition of General Electric Transient Anaylsis Recording System
(GETARS), lfestfnghouse Owners Group Representative and Control
Room Design Review Representative.

Received an ammendment to NRC Senior Operator License to include
Unit 2, January 1985. (SOP-3961).

Participated fn both Unit 1 and 2 refueling outages (Sept. 86-
July, 1987. During Unit 1 outage was temporarily assigned to the
outage organization as shift outage coordinator, This position
acted as the senior outage management person on backshift. Hy
duties were to provide overall management direction of outage
activities, resolve all conflicts effecting the critical path,
priorities and resources on my shift. Report )ob status and offer
recommendations for improvement to the outage manager.

During the Un1t 2 first refueling outage was again temporarily
ass1gned to the outage organization as functional department outage
coordinator, The primary function of my pos1tfon was to represent
the operations department in support of the overall outage effort.
This included overall responsibility for Unit 2 with respect to the
operating departments activities. 1 reported to the operations
manager and the outage manager.

California Polytechnic State University - Recefved an NRC Senhor
Operator License fn December, 19B1, (SOP-4123), on the University's
research reactor AGN-201, limited to activities necessary to
dismantle the reactor.





Robert L. Fisher

6. Formal Training Courses

Page 4 of 4

a.

Co

d.

e.

Q

k.

Graduate of Eighteen months U.S. Naval Electronics Technician "A"
School Great Lakes, Illinois - January, 1967 - June, 1968.

Graduate of sfx months U.S. Naval Nuclear Power School, Bainbridge,
Maryland - Sept., 1968 to Ma~ch, 1969,

Graduate of sfx months U.S. Naval Operations Training Prototype,
SIC, Windsor, Connecticut - April, 1969 to October, 1969.

Simulator Training - General Electric BWR Trafnfng Center, Morris
Illinois. (Twelve week course, 1977).

BWR Nuclear Engineers Course - General Electric BWR Training Center
Morris, Illinois (March, 1978)

gualfty Assurance Auditing School, Bechtel Power Corporation, April
1980.

Participated fn trafnfng courses for preparation of NRC Senior
Operating License at Diablo Canyon Power Plant.

Participated and completed Westinghouse training course for Shift
Technical Advisors at Diablo Canyon Power Plant.

Completed Thermodynamics, Neat Transfer and Flufd Flow pre-license
review course given by Energy Consultants, Inc, on December 12,
1980.

Completed mftfgated core damage course given by Westinghouse
Electric Corporation, July 24, 1981.

Simulator Training - Westinghouse Nuclear Training Center, 2fon,
Illinois.

1) Option Ill, (14 day course), 1980

2) Retraining, (5 day course), 1981

3) retraining, (5 day course), 1982

Simulator Training - NRC Lfcense Requalfffcatfon Program, Diablo
Canyon Power Plant Simulator.





TERRANCE W. PELLISERO

EDUCATION B.S. Nuclear Engineering, University of Virginia, 1978

LICENSES/
REGISTRATIONS

P.E. in Mechanical Engineering (California)
USNRC RO License OP-4562 (September 1977)

EXPERIENCE Duke Power Co an Catawba Nuclear Station
June 1978 - July 1980

Developed pre-operational test procedures for Catawba
and supported testing at McGuire Nuclear Station and
outages at Oconee Nuclear Station. Also involved in
nuclear fuel contract negotiations during assignment in
the Charlotte General Office.

Im ell Cor oration Walnut Creek CA

August 1980 - February 1984

Developed emergency planning, administrative and
surveillance test procedures. Developed eight emergency
plan exercise scenarios and participated as the control
room controller. Developed and conducted emergency plan
training. Developed nuclear project cost reviews and
participated in equipment qualification projects.
Participated in cogeneration project work.

Pacific Gas and Electric Co. Diablo Can on Power Plant
February 1984 — Present

Operations Department: Full scope responsibility for
revision and maintenance of the emergency operating
procedures; revised operating procedures; responsible
for safe shutdown portion of major Appendix R audit;
member of WOG Operations subcommittee; relief STA;
completed 9-month STA certification portion of the SRO

training program.

Engineering Department: Revise surveillance test
procedures and perform testing; engineer and implement
solutions to plant problems.





STEPHEN R. FRIDLEY
Senior Operatons Supervisor

EMPLOYMENT HISTORY

Aug. 1970

June 1973

PACIFIC GAS AND ELECTRIC COMPANY

Assigned at Humboldt Bay Power Plant in the Operations Group.

Promoted to Assistant Control Operator, Humboldt Bay Power
Plant.

July 1974

July 1978

Promoted to Control Operator (Reactor Operator) and assigned
to Diablo Canyon Power Plant.

Promoted to Assistant Training Coordinator at Diablo Canyon
Power Plant.

April 1980

Nov. 1980

Nov. 1981

Jan. 1985

Appointed Operator Training Specialist.

Promoted to Shift Foreman.

Promoted to General Operating Foreman.

Appointed Senior Operations Supervisor.

NUCLEAR EXPERIENCE

Humboldt Bay — Advanced through all operating classifications at the plant to
the position of Assistant Control Operator. Participated in startups,
shutdowns, scram recoveries, power operation, refuelings and special tests.
Received an AEC Reactor Operator's License in July 1973 (OP-3346).

Diablo Canyon - Participated in the initial training programs and startup
testing of the plant.

EDUCATION

High School
College - 3 years

FORMAL TRAINING COURSES

Introduction to Nuclear Power, Humboldt Bay Power Plant, 1972.

Radiation Protection Training Course, Humboldt Bay Power Plant, 1972.

Humboldt Bay Equipment Description and Operations Course, Humboldt Bay Power
Plant, 1972.
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Diablo Canyon License Preparation - Consisted of reactor theory, radiation
protection, equipment description and operation. Diablo Canyon Power Plant,
1974-1978.

Simulator Training - Westinghouse Nuclear Training Center, Zion, Illinois.
Option II (one-week course), 1978.

Received NRC Senior Reactor Operators License for (SOP-3964) Diablo Canyon Power
Plant on June 5, 1983.





DIABLO CANYON POWER PLANT
Operations Department

FROM: Ronald L. Ewing

SUBJECT: Resume

DATE: September 9, 1987

Gentlemen:

1. PERSONAL DATA

Full name: Ronald Lowell Ewing

Citizenship: United States of America

Age: 45 (born November 3,1941)

Present Employer: Pacific Gas and Electric Company
Diablo Canyon Power Plant
P.O. Box 56
Avila Beach, California 93424

Position Title: Shift Foreman
Diablo Canyon Power Plant

2. EDUCATION

High School

3. EMPLOYMENT HISTORY - Joined PGandE in November, 1966

a. October, 1961 to July, 1964 - U.S. Army.

b. November, 1966 to June, 1973 - Employed by PGandE at Humboldt Bay
Power Plant. Promoted to Control Operator (Reactor Operator) in
August, 1971.

c. June, 1973 - Promoted to Senior Control Operator and assigned to
Diablo Canyon.

d. December, 1976 - promoted to Shift Foreman at Diablo Canyon.

4. NUCLEAR EXPERIENCE

a. Humboldt Bay - Advanced through all operating classifications at
the plant to the position of Control Operator. Participated in
startups, shutdowns, scram recoveries, power operation, refueling
operation, and special tests.

b. Diablo Canyon - Participated in the initial training programs and
startup testing of the plant.
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RESUME/Ronald L. Ewing -2- September 9, 1987 ,

5. PREVIOUS OPERATOR'S LICENSE

6.

OP - Humboldt Bay Power Plant

OTHER INFORMATION

Mr. Ewing has completed the training for Diablo Canyon Power Plant
Unit 1 and Unit 2 which is described below. He has acted as instructor
for portions of this program.

Nuclear Power/Reactor Theor

The course, which was prepared and presented by the Plant Staff,
consists of a review of mathematics used in nuclear calculations,
atomic and nuclear physics, nuclear reactor theory, reactor safe-
guards principles, radioactive waste disposal, pressurized water
reactor chemistry, physics, control of power distribution, and
nuclear instrumentation theory. Approximately 232 hours.

Radiation Protection Trainin Course

This course, which was prepared and presented by the Plant Staff,
consists of a review of atomic and nuclear physics, radiation
protection theory, and the Radiation Control Standards and Procedures.
Training in the use and limitations of radiation monitoring and
survey instruments is also included. Approximately 109 hours.

E ui ment Descri tion and 0 eration Course

This course, which was prepared and presented by the Plant Staff,
covers the description, operation, and operating procedures of
each plant system and component. It includes a technical discussion
of some general topics that have application in numerous systems.
Approximately 953 hours.

Miscellaneous

This covers Heat Transfer and Fluid Mechanics, which was taught by
an outside consultant. Other topics, prepared and presented by
the Plant Staff, includes Mitigation of Core Damage, TMI review,
and plant design changes. Approximately 155 hours.

Simulator Trainin

This course was presented by Westinghouse at the Nuclear Training
Center, Zion, Illinois. A total of 27 days has been accumulated
in a format designed to maximize the amount of "hands on" simulator
time.

RONALD L. EWING





Resume of
CRAIG G. SMITH

1715 Diablo Drive
San Luis Obispo, Ca.

9%401
phone (805) 541-09=0

Present Status
Asst. Control Operator Diablo Canyon Power Plant

MILITARY EXPERIENCE

7/7a — 1/77 Reactor Plant Operator and Technician aboard U. S. Navy
nuclear powered submarine.

EDUCAT ION

tali 1 i t a r

1/73 — 6/7 i

6/7. — 1 -/72

5/71 — 1 ./71
I

4/71 — 5/71

Six months training at U. S. Naval Pressuri=ed Water
Reactor Prototype Plant. Schnectady, New Yor):.
Si:: months academic training at U. S. Naval Nuclear
Power Training School, Bainbridge, Maryland.
U. S. Naval Electronics Technician (Radar) Class A
School, Treasure Island„ San Francisco. California.
U. S. Naval Basic Electronics and Electricity course.
San Diego. Cal ifornia..

Ci vi I i an

Col Iege:

High School:

Cuesta Community College. San Luis Obispo, California.
Associate of Arts Degree, Dec. 1980 (Liberal Arts)
Sunnyside Senior High School. Sunnyside, Washington.
Graduated in 1969.

CIVILIANEMPLOYMENT (After military service)

=/77 — Present Diablo Canyon Nuclear Power Plant
Operations Dept.
NRC Licensed Reactor Operator
Present Position:
Relief Asst. Control Operator

PERSONAL

Born: 8/14/51 in Sunnyside, Washington
Statistics: Height 5'0"; Weight 160 lbs.
Marital Status: Married
Military Awards: Good Conduct Medal; Gualif'ied on Submarines
Military Security Clearance: Secret





LEE R. WATERS

421 Campana Pl.
Arroyo Grande, CA 83420

EDUCATION

Florida State University, B. S., Aeronautical Engineering, 1970

PROFESSIONAL ACHIEVEMENTS

Senior Operator License, Diablo Canyon Nuclear Power Plant, 1983

Nuclear Power Engineer, Westinghouse Electric Corporation, Naval Reactors
Facility, 1980

PROFESSIONAL EXPERIENCE

Operations Shift Foreman, PGandE, March 1985 - Present

Supervise plant operations. Direct the activities of fuel loading, start
up, low power and full power testing and commercial operations. Maximize
plant operating efficiency and availability. Ensure compliance with
technical specifications and environmental specifications. Assume the
responsibilities of Interim Site Emergency Coordinator.

Shift Technical Advisor, PGandE, November 1982 - March 1985

Administer the surveillance testing program. Coordinate plant maintenance
during routine operations, curtailments and outages. Initiate and review
identified plant problems and disseminate this information on a computer
based management information system. Technically advise the operating crew
and the Operations Manager. Assume the responsibilities of Emergency
Evaluation and Recovery Coordinator.

Nuclear Power Engineer, Westinghouse, June 1980 - November 1982

Direct the plant programs involving reactor testing and maintenance of
Naval Reactors propulsion plants. Coordinate plant modifications,
maintenance and overhaul. The demanding nature of this position required
strength in areas such as reactor physics, heat transfer and fluid flow,
systems operations and instrumentation controls.





ROGER L. JETT
Simulator Supervisor

EMPLOYMENT HISTORY

Feb. 1967-
May 1974

U.S. NAVY
In the Navy nuclear power program. Final Rank E-6,
qualified as an engineering watch supervisor.

May 1974-
May 1979

WESTINGHOUSE
Training engineer at W.N.T.C. Zion, Illinois and in
Pittsburgh, Pennsylvania. Promoted to senior engineer
Grade B prior to resignation.

May 1979-
Nov. 1981

SELF-EMPLOYED
Training consultant.

Dec. 1981-
Present

PACIFIC GAS AND ELECTRIC COMPANY
Simulator Supervisor.

NUCLEAR EXPERIENCE

Seven years navy nuclear program, qualified at 53G prototype, qualified
aboard USS Long Beach (CGN-9), qualified and instructed at AIW prototype,
Idaho Falls, Idaho.

Instructor at the Westinghouse Nuclear Training Center, Zion, Illinois from
1974 to 1977. SRO licensed for Zion Unit 1 and 2 in May 1976.

Instructed at various plant sites around the world from 1977 to 1979 and
involved with development of Ringhals Simulator for Sweden and Snupps
Simulator in Zion, Illinois.
As a consultant, involved in instructing simulator training classes in
Zion, Illinois for Westinghouse in July 1979 to December 1979. Involved
with teaching license prep courses at Diablo Canyon Power Plant and
providing simulator instruction for license candidates, January 1980 to
November 1981.

EDUCATION

Glenville State College - 84 semester hours
Naval Nuclear Power School

FORMAL TRAINING COURSES

Electricians 'A'chool USN, 1967
Nuclear Power School USN, 1968
Westinghouse Phase II and III Programs, 1974
Westinghouse License Training Program, 1976
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RESUME' J. D. LODGE

Name: Jerry D. Lodge
Address: 599 Stanford Drive, San Luis Obispo, Ca. 93401
Telephone: Home (805)541-3157

Office (805 541-7145

Education: BS - Engineering Science (1959) U of Portland
MS - Nuclear Engineering (1966 U of Washington

Position: Power Production Engineer (Computer), Diablo Canyon
Nuclear Power Plant
Pacific Gas and Electric Company

Sumnar of ualifications

Nuclear Power Plant Operator Training Simulator experience in
the areas of specifications, model development, computer
programming, systems analysis and acceptance testing on the Fast
Flux Test Facility Training Simulator, the Washington Public
Power Supply System training simulator projects (1 and 3) and
the Diablo Canyon Operator Training Simulator Project.

IKC test and startup work at the Fast Flux Test Facility on
various plant systems including Flux Monitoring, Reactor Coolant
and Plant Monitoring Systems.

Additional experience in Core Physics testing, Reactor
Safeguards Analysis, Process Instrumentation and Reactor
Operations with twenty plus years in the Nuclear Industry.

Professional Ex erience

Pacific Gas and Electric Company - Power Production
Engineer'Computer)July 1982 to Present

Responsibilities include review of vendor Design Bases
Documentation for plant system simulation models, providing the
simulator data base and following all aspects of model
integration and acceptance testing. Responsible for System
Software/Hardware maintenance of the simulator upon delivery.
(Westinghouse PWR Plant and Simulator/Gould-SEL Computer System)

Washington Public Power Supply System - Senior Engineer March
1980 to July 1982

Lead Engineer on the WNP-3 Operator Training Simulator Project
(PWR-Combustion Engineering). Responsibilities include writing
the bid specifications, supplying plant data, reviewing the
vendors design concepts, acceptance testing of final systems and

hardware/software maintenance of the simulator when delivered
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Professional Ex erience (cont)

(1983). Also involved in software maintenance on the WNP-1

Operator Training Simulator (PWR-B&W) now in operation at the
Supply System. Both systems use SEL computer equipment, 32/55
on WNP-1 and 32/77 on WNP-3.

Westinghouse Hanford Co. - Senior Engineer/Advanced Engineer
July 1970 to March 1980

Lead Engineer on the Fast Flux Test Facility (FFTF) Plant
Monitoring System. Responsibilities included acceptance
testing, system expansion and system maintenance (hardware/
software) of MODCOMP, DEC and HP computer systems.

Startup I&C work on Plant Control Systems, Flux Monitoring and
Plant Monitoring Systems. Responsibilities included preparation
of test procedures, craft scheduling and supervision, test
coordination, and data report documentation.

Additional computer programming and simulation experience on the
FFTF operator training simulator and various engineering
simulation models. Also completed the Academic Operator
Training program given to Operations Engineer at the FFTF.

Battelle Northwest - Development Engineer
October 1966 to July 1970 - Process Simulation & Analysis

Responsible Engineer for simulation and systems analysis studies
on the Hanford N-Reactor (Dual Purpose PWR). Work included
transient studies of the simulated overall N-Reactor plant and
associated sub-system models.

Battelle Northwest & General Electric Co. - Engineer July 1959
to October 1966

Safeguards & guality Assurance analysis of existing and proposed
nuclear facilities on the Pacific Northwest Labs at Hanford.
Nuclear physics experimentation for reactor dynamics studies.
Development and application of instrumentation for measurement
and control of variables in process plants and bench studies.
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PACZPZC GAS AND ELECHGC CCÃPANY

DIABLO CANTON POWER PLMT

CONTROL ROQH DESIGN REVIEW

SCENARIOS

April 25< 1986

Prepared by:

General Physics Corporation
10650 Hickory Ridge Road

Columbia+ HD 21044





Scenario 1 AT'rlS/Loss of Reactor Coolant

Procedures Used: EP E-0

EP FR-Sol

EP E-O.l
EP E-l
EP E-1.2

Reactor Trip or Safety Injection
Response to Nuclear Power Generation/ATNS

Reactor Trip Response

Loss of Reactor or Secondary Coolant

Post LOCA Cooldown and Depressurization

Initial Conditions: - End of life (EOL), Hot Full Power (HFP)i Equilibrium
Xenon

Scenario Se uence: l. Initialize at HFP

2. Implement malfunctions to fail all automatic and

manual reactor trips
3. Inform crew of plant conditions
4. Allow sufficient familiarization time

5. Implement turbine trip
6. Allow sufficient stabilization time after reactor

is tripped. This will include recovery of 480V

buses 13D and 13E (Unit 1) or 23D and 23E (Unit 2) .

7. Implement malfunction small break LOCA (SBLOCA)

E ected Res onse: A reactor trip signal is generated from a spurious
~ turbine trip. The reactor trip breakers do not open,

resulting in an ATWS condition.. „

The operating crew attempts to trip the reactor via
manual pushbuttons, which do not function properly. A

transition is made to EP FR-S.1.





Once the. crew determines'afety in)ection is not
required, a transition is made to EP E.0.1. EP E-0.1 is
followed.

During reactor trip recovery, a SBLOCA develops.

Safety injection occurs due to either pressurizer low

pressure or manual actuation by the crew. This causes

a return to Step 1 of EP E-O, and the automatic actions
of SI are verified. As plant symptoms are diagnosed, a

transition is made to EP E-l.

EP E-1 is followed. In Step 7< the criteria for SI

termination are not met. At Step 13b the need for
further cooldown and depressurization is established<

resulting in a transition to procedure EP E-1.2.

The scenario should be continued until ECCS flow has

been substantially decreased or is no longer required.

Scenario Termination
Criteria: Discretion of CRDR Coordinator





Scenario 2 Large Break LOCA

Procedures Used: EP E-0

EP E-1

EP E-l.3
EP ECA-l.l
EP FR-C.l

EP FR-C.1

EP FR-Z.3

EP E-l.4

Reactor Trip or Safety Injection
Loss of Reactor or Secondary Coolant

Transfer to Cold Leg Recirculation
Loss of Emergency Coolant Recirculation
Response to Inadequate Core Cooling

Response to Degraded Core Cooling

Response to High Containment Radiation
Level
Transfer to Hot Leg Recirculation

Initial Conditions: End of Life (EOL), Hot Full Power (HFP) < Equilibrium
Xenon

Scenario Se uence: I. Initialize at HFP

2. Implement malfunction to fail RHR pumps

3. Inform crew of plant conditions
4. Allow sufficient, familiarization time

5. Implement malfunction for large break LOCA (LBLOCA)

6. After SGs are depressurized to 160 psig> return an

RHR pump to operable status

E ected Res onse: During normal< full power operations at EOL< a

catastrophic rupture of an RCS hot leg occurs.

EP E-O is immediately entered to verify automatic

actuation of Safety Injection. In Step 22 of EP E-0 a

transition to EP E-1 is made on abnormal containment

conditions. The operating crew continues with EP E-1

until Step 14d is reached't this point<





a transition to procedure EP E-1.3-is dependent on

EST level- When RWST level decreases to less than

33%g the transition is made.

During this,time, an opportunity exists for the

operating crew to implement EP FR-Z.3i 'Response to
High Containment Radiation Level

'uringthe SI transfer to cold-leg recirculation,
recirculation capability is lost when the SZ pumps

trip. This situation causes a transition to EP

ECA-l.l< "Loss of Emergency Coolant Recirculation."
The RHR pumps cannot be manually started. During

performance of EP ECA-l.l, core exit temperatures
increase to a level sufficient to implement EP FR-C.2

and possibly EP FR-C.l. After SGs are depressurized to
160 psig, recirculation capability is reestablished
with a start of an RHR pump. The transfer to cold-leg
recirculation continues to completion.

After the plant is stable on cold-leg recirculation, EP

E-1.4 is implemented at the direction of CRDR

coordinator to demonstrate transfer to hot-leg
recirculation.

Scenario Termination
Criteria Discretion of CRDR Coordinator





Scenario 3 SGTR W/Cooldown Using Backfill

k

Procedures Used: EP E-0

EP E-3

Reactor Trip or Safety In)ection
Steam Generator Tube Rupture

Initial Conditions: End of Life (EOL), Hot Full Power (HFP), Equilibrium
Xenon

Scenario Se uence: 1. Initialize at HFP

2. Inform crew of plant conditions
3. Allow sufficient familiarization time
4. Implement malfunction for steam generator tube

rupture

E ected Res onse: A steam generator tube rupture occurs during normal,

full power operation. An automatic SI occurs as a

result of pressurizer pressure decrease, which causes

the operating crew to implement EP E-0- In Step 21 of
EP E-O, abnormal radiation indication from the steam

jet air ejector causes a transition to EP E-3.

Once in EP E"3, the ruptured SG is identified and

isolated. This action is followed by an RCS cooldown
'nd depressurization to recover pressurizer level.

At Step 20 of EP E-3, SI termination criteria are

met. Charging and letdown flows are used" to control
pressurizer level< and at Step 44 of EP E-3 the RCS is
depressurized to allow backfill from ruptured SG for





ruptured SG cooldown. On low level the SG is refilled
with auxiliary feedwater. This process is repeated

until BCS tempratures are less than '200 F.

Scenario Termination
Ciiteria: Discretion of CRDR Coordinator
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Scenario 4 Secondary Break Inside Containment with Loss of Spray Capability

'Procedures Used: EP E-0

EP E-l
EP E-2

EP FR-PE 2

EP FR-Z.l
EP E-l.l

Reactor Trip or Safety Infection
Loss of Reactor. or Secondary Coolant

Faulted Steam Generator Isolation
Response to Anticipated Pressurized Thermal

Shock Condition
Response to High Containment Pressure

SI Termination

Initial Conditions: End of Life (EOL), Hot Zero Power (HZP), Critical

'Scenario Se uence: l. Initialize at HZP

2. Implement malfunction to fail both containment

spray pumps

3. Inform crew of plant conditions
4., Allow sufficient familiarization time

5. Implement malfunction for steam line break inside
containment

6. Return containment spray pumps to operable status
at the direction of the CRDR Coordinator

Ex ected Response: At HZP and EOL a steam line ruptures inside reactor
containment. A safety in)ection signal is generated

from high containment pressure< which causes the

operators to implement EP E-O.

Containment pressure continues to increase and exceeds

the containment spray setpoint< but the containment

spray pumps do not start. This forces a transition to
EP FR-Z.l, "Response To High Containment Pressure." In
EP FR-Z.l, all containment fan cooler units are





verified operable, and an investigation into the spray

pump auto start failure is begun. After a brief time,
the SRO receives a report that both .spray pump motor

breakers were open with the closing springs and

charging motors de»energized. After re-energizing the

closing springs the pump motors are manually restarted
and the operating crew returns to EP E-O.

At Step 20 of EP E-O, a transition is made to EP E-2 to
identify and isolate the faulted SG. After the faulted
SG is isolated, the operating crew is directed to
transfer to EP E-l.

During the faulted steam generator blowdown to
containment, excessive cooldown rates will provide an

opportunity for transfer to EP PR-P.2< "Response to
Anticipated Pressurized Thermal Shock Condition."

In EP E-1< containment spray is terminated and safety
injection termination criteria are met. At Step 8 of
EP E-l, the operating crew is directed to EP E-l.l for.
SX termination criteria.

In EP E-l.l, safety injection is terminatedi charging
and letdown flows are established, and plant equipment

is re-aligned for shutdown conditions.

Scenario Termination
Criteria Discretion of CRDR Coordinator





Scenario 5 Loss of Secondary Heat Sink

Procedures Used: EP E-O

EP E-0 '
EP FR-H.l

EP E-l.l

Reactor trip or Safety Injection
Reactor Trip Response

Response to Loss of Secondary Heat Sink

SI Termination

Initial Conditions: End of Life (EOL), Hot Full Power (HFP), Equilibrium
Xenon

Scenario Se uence: 1. Initialize to HFP

2. Implement malfunction to prevent all auxiliary
feedwater pumps from starting

3. Inform crew of plant conditions
4. Allow sufficient familiarization time

5. Implement malfunction for reactor trip
6. When crew transitions to EP FR"H.l> implement

malfunction for unit blackout
7. Return auxiliary feedwater pumps to operable status

at the direction of the CRDR Coordinator

E ected Res onse: A reactor trip occurs at full power conditions. During
the trip recovery, the reactor operator observes that
no auxiliary feedwater pumps. have started. This
condition causes a transition to EP FR-H.l, "Response

to Loss of Secondary Heat Sink." At the time the
transition is made< the Station Auxiliary Transformer

~ fails, blacking out the unit. All emergency diesels
start as designed.





EP. FR-H.l directs the operating crew to attempt.
feedwater flow via condensate pumps, which are

unavailable. The operating crew continues with EP FR-

H.l and establishes feed-and-bleed using safety
injection. After feed-and-bleed has been established<

auxiliary feedwater is reestablished. Feed-and-bleed

is terminated using EP FR-H.l andf after conditions are

stabilized< the operating crew is directed to transfer
to EP E-l.l Step ll, "SI Termination."

Scenario Termination
Criteria At discretion of CRDR Coordinator after

EP E-l.l has been entered.
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PACIFIC GAS AND ELECTRIC COMPANY
DIABLO CANYON POMFR PLANT UNIT NOS. l AND 2

S N .. 8 < '
1 T

SUBJECT. RE 4 Oc A7Z V/E CO PVmZ. S W']7C'HKS FOR RH'4

Pe~ps r-s +pen 1-2 oa cou'mao'owed VB] O]e]c

1. Dcp Number: Z 734'&
RE+'.

Classification ~e +o

A. Doe this change require a change to the
Tcchnical Specif ications? ( ) (4)

If the above question is ansvered Yes, a Licensing
Amendment Report is required

B. Does this change require a change in the folloving
documents
1 The SAR7 (see definition, Section 2 2.12)
2 Any Q or Class 1 item" in the Q-List?
3 The Environmental Qualification Report?

(X) ( )
( ) (K)
( ) (X)

C. Does this change affect:
1. Security?
2. Fire Protection?
3. Emergency Planning7

( ) (4)
( ) (X)
( ) (X)

D. Is any of the affected equipment important to safety? ( g ) ( )

E. Is radioactive material contained in the system? ( ) (K)
P Is there a radioactive vaste treatment change

specified7

C Based on the Design and Safety Reviev, does a
potential unrevieved safety question exist? ( ) (X)

If any of the previous questions have been ansMcred Yes,
complete ~estions 1 through 3 of the attached Safety
Evaluation. If all questions have been ansvered No,
attach 4 )ustification detailing vhy no Safety Evaluationis required and answer Qestion J N~.

H Is any of the affected oquipment important to
onvironmental quality? (x )

~2gl5/86





TcP W 3,79+8> mk D

I. Does the proposed change have the potential to impact
the enviromaent? ( ) (X)

If either ~estions H or I have been ansvered
Yes'ompletethe attached Environmental Evaluation. If

Questions H and I have been ansvered No," ansver
+estion X «No.

Xess

J. Has this change been determined to constitute
an unrevieved safety question? ( ) ()()

(Yes, if either Question 1, 2, or 3 of the attached Safety
Evaluation is marked Yes. )

K Has this change been determined to constitute an
unrevieved environmental question? ( ) (X)

(Yes, ifegestion B on the attached Environmental
Evaluation is marked Yes. )

3. References:

s A R 7 7 F/6 7.7-20
a-g.isr Pn~E i<-5

rzav. apses sm> S V:8"~~

T.J s-erv.3'9.P.Z, 5 3 ~ W +

Performed by:

Revieved by:

PSRC Reviev

Date: 9 9 /fW7

Date: 8 7

Date:





DESIGN CRACE PhCKhCE ShFETY EVhLIJhTION

Prior to angering the folloving, three questions from 10CFR50.59, present adescription of the design chancre including the critical parameters. and how
the functional requirecaents of the systea, structure or component are
aatis fied:

uN iT i RuiAmr2.
COhJr BOA VB V CnurreOC ~ C 6 MR

RHR u I-I pgb /-2 8 9 FA i 7 7o LEE'
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-aP p IClATF Vviz c e v- oP 0 s.
VR. cWCA tt t & at LBE. O'Eg<FIED-

REFER Tc SeC Yl~ & oW Woe <eC H. &F'ECS

l. Zs the possibility of an accident or ealfunctf.on
of a different type than any evaluated previously
in the ShR createdl

~e ~o

THE RELOCATE'04 OF i ge Selt FOP RQ, PdgP& I-l AgD (-2. oW

l V

AQ AQ
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DESI CN CllANCE PALACE SAFE~ EVALIlATlOH

2. Xs the aargin of safety ae defined tn the basis f«XCX ER
any Technical Specification reduced'

) ( )
7VE sRPPIpr@ OP VRa RNR sWIveVGX iM
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dPSAAp8,'y5

2+3 qs3

3. Is the probability of.occurrence or the consequences
of an accident or aaalfunction of equipment hnportant
to safety previously evaluated ia the SAR itroa asdey ( ) (g)
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QC.'7<6
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PACIFIC GAS AND ELECTRlC COHPANY
DEPARTHEtlT OF NUCLEAR PLANT OPERATlONS

DIABLO CAN>ON PstER PLANT UNIT NOS. 1 AND 2

ATTaueCNT I
PLANT EDIFICATION SYSTEMS INTERACTION'VALUATION

ppp s rc !

NUNBER: 2 C I-EJ 3 73+g REV.

TI~SUL'tECT: RH R. Pv'nPS I-/ ~ NO I-2 co&vKol s&t'T&cE$.

EVALUATION METHOD YES NO

X) Does DCN eeet Systees Interactfon Exclusfon Crfterfa?Ifyes, review fs cenplete. Descrfbe ratfonale:
lNs'7RueMT CHnNrfer bvitrrld ttblh mw~
N e A~, VP/

2) Does DN eeet Source Screenfng CrfterfafIfyes, revfet fs cenplete. Descrfbe ratfonale: f3 fl

3) Does DCN eeet Target Screen5ng CrfterfaTIfyes, revfmt fs cceplete. Oescrfbe ratfonale: .

4) Mas revfee of DCN conducted fn the ffeldT

Comments on ffeld fnspectfon:

[3 f l

5) Mere any fnteract5ons observed and postulated as
~ a result of the ffeld fnspectfonT

a) Ifyes, eras fnteractfon prevfously doeceentedT

IDS N:
Does fnteractfon resolutfon satfsfactorfly
resolve the conc ms for thfs DCNT

5) If fnteractfon ebs not prevfously docusx.nt d,fnftfate Actfon Request and IDS.

[3 f3
[3

[3 [3

Performed ny:

DCO150 71 II

AR @amber:

6) Are revfs5ons to the SISIP Target Lfst requfreN [30.g -.

Date:
e g/3)





PAClFIC GAS AtiC ELECTRIC COHPANY
DEPARTMENT OF NUCLEAR PLANT OPERATlONS

OlABLO CANYON PNER PLANT UNIT NOS. 1 AND 2

ATTAQNENT 1
0

pLANT morFrcaTrox SYsTENS rNTERAcTrox ENLVATrox

P~i~ S ~C

OCN tSNBER: +~- ~+ " ~+~ KV.

TITLEISV~ECT- QHR PVHP5 I I 4hlD t-Z Con~or ~INC//'E3

KVALUATrONMETHOD ~ YES NO

go p~ Vg l~ 7/~0/ A7 og /5 A, J4fbhl SAFER+ RL4-+l~
phAIKL, RPID JOOEZ iQEukVICE SG/StflC )Iran 4~)'8/5

2) Does OCf aIeet Source Screening
Criteria'f

yes. revi~ is ccmp1ete. Describe rationale: E3 E3

l) Does OCM neet Systens Interaction Exclusion Criteria?Ifyes, revim is cenp1ete. Describe rationale: E3
!Ns7Rulf&7 CH~nt@a ~/tttlpl SIHU/ Amok nSTCo/.

3) Does DCN eeet Target Screening
Criteria'f

yes, revim 5s ccmprete. Describe rationa1e: E3 E3

4) hhs revim of OCN conducted 5n the field?

Coanents on fie1d inspection:

E3 E3

5 j Mere any 5nteractions observed and postulated as
~ a result of the field inspections

a) Ifyes, eris 5nteraction previously donuentedT

IOS M:

Does 5nt raction resolution satisfactorily
resolve the cceC'erns for this OCNT

h) If 5nteraction eas not previously documented,
5nitiate Action Request and IOS.

Q Reber:

4S) Are rav5sions to the SISIP Target l.ist requireN

E3 E3

E3 E3

E3 E3

Perforated ay: nate: ~ 9

CC0150 71 II
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PACIFIC GAS AND ELECTRIC COHPANY
DEPARTNENT OF NUCLEAR PLANT OPERATIONS

DIABLO CANYON PNER PLANT UNIT NOS. l AND 2

ATTACHNENT l
PLANT MODIFICATION SYSTEMS INTERACTION EVALUATION

Page I of I

DCN NNBER: Pcs- Ee - 57148

TITLE/SUBJECT: Rav<sF n~x z~xoL rwifcN LccATicw5

EVALUATION METHOD

I) Does DCN meet Systems Interaction Exclusion Criteria2Ifyes, review $ s complete. Describe rationale:

REV.
" o

YES HO

M [3
ZL044T/Al Of 8 /Sf' PfVICES Cuff//IAlCXISt'/AIC fA<FL

2) Does DCN meet Source Screening Criteria?If yes, review is complete. Describe rationale: [3 [3

3) Does DCN meet Target Screening Criteria?Ifyes, reviav is complete. Describe rationale: [3 f3

4) Vas review of DCN conducted in the field?

Ceanents on field inspection:

f3 [3

5) Mere any interactions observed and postulated as
a result of the field inspection?

a) Ifyes, eas interaction previously documented?

XDS M:
Does Interaction resolution satisfactorily
resolve the concerns for this DCN?

b) if interaction eras not previously documented,
initiate Action Request and IDS.

AR Nmeber:

6) Are revisions to the SISIP Target List required?

[3 f3

[3

[3 M

Performed By:" Date:

IKOl50'III
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I'ACIFICGAS AND EI.ECTRIC CO.
ENGINEERING OEI'+RTMENT
CIg NP C7 PP
PS IORITYNO.

Tot ~~ f~~ H~~PfiI~
&~or Eiystamt Co OT+7 I.
Comsat: ~IIR Po PfPS'W

NOCLEAR POWER PLANT Gf g It+
QKS(GN CHANGE DATE

OCN NO.~- ~ 373+
SC.PP kNJT4hI AEV.NO.

III LANT)
PhT. O'. /f:rgrVh~

>BI io
AAIN I-2 CoNWoL S'IurMII<5

Of CQllyet ad a/49KTIC4P 4 COOL~ pg I ggLOC p Ttg

POLYP

j' I A JLlg) I Q P imp~/gg ~~ InrI~/+
I'g~airpg ~ Isbggpc. g.@eT Tc, g

CI~4F'F'VB CCPN ~O~ HdaiT HATCHES 7HK A~CPClpdr~~ hNPf&7~

THE'ere'~rZoC- ~ IVCAES FeR THE RHJP POPfPS /-I M> /->
IVV'' BEW L-A(P O<f IN 'M Jf!Eyeesa og,ppg FNoN Ale de48%7L4Z CA>Ji'>0
Cou&crS'ION'cs'

aR47ORS'chedule/hadficationt 8EF'C RE ?BE &rO OF urV rr&/ 2'O'0
Construction oanus (for revised DCNs). der/A Q Not ditartad-

LhtofAaechmanta Not on ODI .

Q partially Complete Q Comptatad

Requested by: mewl

Requested Change iat

Q Approved per delegation of authority

lrfj App ~
Q Noted, docun~ change not required

Q Rejected Qocpfoin)

Qp ~ on
(Ifrequired by delegation of authority)

Q Aa4ultt documents requirad

Q Approved, document change only

Deleted gyorIE. Yes Q No
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TECHNICAL REVIM

DCN No. 'PCl —ET-%734-g
Rcv. No.

la. DESIGN DOCUMEN7 REVIGl. The follovfng documents arc „relevant to this change and
have been originated, revieued, or require revision as indicated:

v
o Q-Liat+
a Design Criteria Meaoran&uas

Originated RevieMed Requires:Revision
IZ IM.

o CalculationsIs'6 2 YE5'' gEUI5to A3

a Design Verification Reports
jV0

e Design Change Notices
)VAN

Revisions to the Q-List are to be transmitted to the Mechanical Engineering
ECS.

lb. DESIGN SAFETY REVISIT. The folloving is a list ~o all inclusive ) of design
and safety iacues to be considered. Indicate by Yes or No" vhether or not
each iccue affectc ~ is affected by the change. Unless the rea on for a Ho
ancver ic ~obv ~~ further explanation is equized. If Yes, explain shy or
hov the issue ia relevant and hoM it ic resolved. If "Ho," explain vhy the
issue ia not relevant.

o Accident Analysis
(FSAK Chapters 6 and 15)

Relevant
Iccuel

~e~~
Comments

(Uce additional
ts d~ dec 8

777E Pr/WC Voice Ba RSViSeM fRoVipa 4 ~icAs ~r
Fo CI4H 7 M'a.cl~~ oF Avl7tH
Wg Pveis(ve-Z. now'c so7-~~

e Ash
Shield~~~ diction Zanes

e Znvfronmental Quality

~ FX.re Protection

o Unacceptable Cocaponenta

e Codes and Standards compass war h'«>~
gal/D4 LJ<~.

Zg~l'86





Sfzzulator

., o Systea Interaction

o Regulatory Guides

e Ezzvfronziental Qualifications
e Cenera1. Design Criteria
o Sefsnfc ualification

o Pater Hazzzzter

Relevant
Issue?

/~nun !~~

JCc av 372+P
go fhfPAcT AuA4Vrw4

R. 0-I'7g NyS use NVI

SZK'ÃcK7~ 7

o Inservfce Inspection

e Heavy Loads

o Flooding

o Radfoactfve Piping

o High-Medium Energy Lfne Srea|z

Control Rooza Design Review
(Including habitability)

o Mzz1.tf-Unit Impact

o hlumfnum Inside Containment

Security

o SPRDS

5'ar~1 osyuesc
per IQ rcA50 c~o iJ zari78
etude. /

o Perzzonnel Safety

o Masonry Sloc|z Sells

e Core Drillfng Impact

o Redzzndancy/Separat fon
aequi rezaents

OCX14u Crvnmc

o Penetratf on Sealing

o Paint Inside Containment

o Refueling Operations

o Hatorfal Compatibility
wc maac rr>~~~

I~/86





Relevant
Issue?

gcv. 0
~~ + Pza

e Vital Bus Roading

o Maintainability/Accessibility

o Floor or Vali Loading

o Nfasilos-

-o Operability

o Electrical Design Considerations

Q>~nm ~
A/< s4PP~ c.oAM Fo

0 ia/

o Hydraulic Design Criteria

o Chemistry Effects
(

o Z6C Design Considerations
(see attached sheet 8
for discussion)

w8 d TN Shan@

'o.-RVAC Design Considerations

o For nonsafety-related
cedificationa, discuss Ay
the design resulting fron the
csodifications villnot affect
(a) any safety-related
otructurea, syateas or
components, and (b) iteas
identified Ln Paragraph
6.4.4(e) of Procedure 3.6 ON.

o Other

o BRA Evaluation b Ac





2. JJQ;N~Q. The folloving NRC Licensing cubeittala are relevant to this change
and have been revieved as indicated beloM. Qhere a revision ia required,
Licensing has been notified.

Quamm F'<.
PSC a

b. Technical Specification
c. Other

gCvJ~M
~EX

Revisions to the FSAR require an FSAR Change Notice to be transmitted to HRh.

Design Package Lead Discipline

Coordination Required: f J No J Yes Coordinated Vith:

5@5,nA Ic

Alvin.L,

Row,f Fa
1
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P7

~/i~/I)

u ed
~Yes +) No ( )

Yes ( ) No ($ )

Yes ( ) No ( )

Yes ( ) No ( )

Yes ( ) No ( )

Yes ( ) No ( )

+ @GAL

Yes ( ) No ( )
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A safety review of this OCN based on Procedure 3.6 ON, Attachment E; indicates-
that four (4) issues require further analysis to determine the degree of safety
unpact to the control room boarcfs. The issues to be analyzed are listed below:

. Issue A: Seismic Quatlication of Control Boards

Lssue 8: Control Room Design Review

Issue C: CpeiabiTity

Issue D: fnstrumentation ard Contrals Design Considerations

2.C fssue A: Seismic Cuaiification of Control Boards

gfE5TIKS//DusE REPORT HARP /05555(I5USV55 /555) 5E15elcdupDPIcprw
tF VIE9/AWE 4A+yoN %/III~5k'n>~ C ~+vgz4 ~~~ ~c~a~~w
NSsd 7Pf5'rgLtg PP gEP')Cg 7$ '5rl44 (+NP ~He, ~~< I<IS) bdVS Wr~leiC'y
+N 5iSntlC ge'+4gggy H 7@5 W5VQbQ ArtNj pop Cue5o4a'$-

7/IP 40fl /ySOQ gjpf$gp p$ / //5rg gggff ggjftVACy'iVg gC'CAP 5E 0J f&b
4flketr P~R S~ISreiC A~AL)5i5'4 XS 44.Z-.
~N +~IZ~I< ~~7+4417v oP 7~ ~~KeoL Soyuz /AS P4'r S~Ew ]fLsEg~.M KF'F'acT 0 g THE 5AP

&TED-

RKLATRp %pubs~. ~~ gag gg)happ~ ~~ p~p,
22 issue B: Control Room Design Review

The present design change is a CRDR Team recommendation to improve the
usabiDty of the control room boards. This design change willreorder potentially
misleading indication arxf controls to agree with control room design convention
and good human factors practices. The proposed changes wiltenhance control
mom operation by red~ng operator response time and potential for error.

29 fssue C: Operabi6ty

Qnphmentation of the proposed changes vN not negatively impact plant
operahDty. The devices to be reoidered wiQ remain on the same control panel.
No additions'or:chletions in plant parameter information is proposed.





2.4 hsue D: instrumentation 8 Controls Design Considerations

3 ' ->3->7 y qr
E~u.g

5&.8
~F>4's

the proposed changes do not include any change in instrument ranges, size,
scales, inputs, selection devices or other features, ail l 8 C design considerations-
can be considered to have been met. The CROR Tehn evaluation has examined
the human factors aspects of this design change and has found no guideEnes or
good practices to be violated.

Analysis by: . c-~ Date: 9'

Sign atuf8i m< Sr'l
Approvat by: . ow/ g/>~j>>
Signature: ~~ ~/~
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DCN- DC) E f-379+8
REV 0
Sl<EET I OF Zo

PROCEDURE FOR TNE INSTALLATION OF
IN CONTROL UOARD YOl

1.0 Control Room Control Uoard VB 1 is a Safety-Related>Seismic Category I
structure containing Class IE devices, so modifications effected in
this board shall meet the requirements for a g-equipment.

Modifications shown on this design change faIl in above safety category,
and, have been designed wi th back-up calculations, and analyses to ensure
the integrity of the board and of adjacent mounted devices. Therefore,
field work shall follow DCN drawings requirements and procedures as
outlined below.

1.1 Procedures

1.1.1 Ma teria 1 s

Board fabrication materials shall be of the type and size
specified by this design change notice. Standard materials
to be used in the manufacturing of the fabricated parts are
as follows:

a. Steel sheet in accordance with ASTM A36

b. Steel bar in accordance with ASTM A36

c. Steel angle in accordance with ASTM A36

l. 1.2 Dimensional Tolerances

l. Overall dimensions (length, height and depth) of'
bracket, structure are to be within -O.<25 inch
tolerance.

2. Interjacent dimensions are to be within +-.125 inch
tolerance.

3. Cutout locations are to be within +-.)25 inch tolerance.

4. Cutout dimensions are to be within +.062 inch tolerance.

5. Angular dimensions are to be within -.50o.

6. Exterior surface flatness to be within -+I/8 inch
tolerance for any two (2) foot square area.





OCN-DCt Eg-37+~
REV 0
SllEET I9 0

1.1.3 Cutouts

Cutouts are to be made by the appropriate method; punching,
nibbling, sawing and drilling, in accordance with chart
tab ul a tion.

1.1.4 Surface Pre aration and Finishin

I- Clean panel with safety degreaser (fire retardant).

2. Grind all panels on outside and especially at any welded
joints and corners.

3. Fill all bad scratches, etc. with filler, allow to dry
and grind smooth.

4. Spray two (2) to three (3) coats of special gray or
interior white primer on inside.

5. Spray three (3) to five (5) coats of primer surfacer on
outside, allow to dry and sand with 320 and 400 gri t
sandpaper. Refill. any remaining surface defects with
glazing putty and resand as required.

6. Paint finish coat on outside of panel. Three (3) to six
(6) coats for lacquer or two (2) coats for enamel.
Finish coats to be of uniform thickness and free from
sags, runs and/or

smears'.

External paint to be
S121 arbor green light pastel epi cote enamel (National
Lead 845N27). External shall have a minimum total dry
film thickness of 3 mills.

1. 2 Tes ts

8. Interior to be R-CC interior white and have a minimum
total dry film thickness of 2 mills.

The tests shall include the following:

a. Check of all panel mounted devices to assure that they are
securely attached.

b. Check of all terminal blocks and interconnecting wiring to
assur e that they are firmly secure and have covers where
applicable.

c. 100 percent point-to-point continuity tests and electrical
~ insulation tests.

d. Tests performance should assure protection of instruments/
devices from high-vol tage input signals".





DCN-OCI -E3 8 73+8
REV 0
SiiEET 1+ og Z

Attached checklists would help field-work completion, and can be
used as checkpoints for the requirements of above procedures, and
of DCN drawings.

lhe checklists are:

l. Checklist "A": Fabrication

2. Checklist "8": Grinding/Cutting

3. Checkl ist "C": Painting

4. Checklist "0": Tests

5. Checklist "E": Final Inspection

The above checklists are performed sequentially: A, 8, C, 0, and E

sequence only.





DCN-OCl -Q=Q'73+8
REV 0
SHEET IS'or. 2-o .

CHECKLIST "A": FABRICATION

PANEL NO.: I VG $

o Structure material is type and thickness specified.
OK N/A *
{:] {:] L I

o Length, height and diagonal dimensions and.flatness
of structure (brackets, angles, bracing) surfaces are
within specified tolerances.

{3 {] L]

o Cutout and mounting holes are correctly 1ocated, seized
and deburred.

o Structural frame is correctly fabricated and dimensioned. {. 3 {. ] {. ]

o Melding is in accordance with applicable drawings and
and specifications.

{:3 {:3 {:3

o Av>kJi. coverplates, etc. are present,
.correct and identified.

{:3 L3 {:3

o Inter ior brackets, uni strut, sti ffeners, wireways, etc.
are correct.

{3 L] {3

o, SwtM as mounted is correctIy supported
with uniform.clearance and identified.

{:3 {:3 L'0

* COMMENTS, CORRECTIONS, ETC.:





DCM-DC1-E3
373+8'EY

0
SHEET /g '(

CHECKLIST "8": GRINDING/CUTTING

PANEL NO.:

o Fabrication check completed.

o Structure are smooth and free from indents, weld

spatters scratches, etc.

OK N/A *

{ ] { 3 { ]

{ 3 { 3 { j

o Surfaces to be painted have been steam cleaned
~with phosphatizing solution.

{ l {3 { I

o All surfaces to be painted have been prepared in
accordance. with appIicable requirements.

{7 {j {1

* COMHENTS, CORRECTIONS, ETC.:

0239T/0004T-20
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SHEET IV CF '~ .

CHECKLIST C: PAINTING

PANEL NO.: VBI

o GRINDING/CUTTING CHECK CON'LETED.

CK M/A *
E 3 E 3 E 3

o Exterior and interior primer coats have been properly
applied

E3 E3 E3

o Finish coats are of the correct tmterial ~ properly
applied and treated.

E3 E3 E3

o All exterior surfaces are free from sags, runs or
smears and finish is uniform.

E3 C3 E3

o Paint coating thickness is as specified.

o Specified type of paint for panel interior/exterior
~as used.

E3 E3 E3

C3 E3 C3

COHNENTS, CORRECTIONS, ETC.:

0242T/0003T-2l
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CHECKLIST "0": TESTS

PANEL NO.: >0 ~

o PAINTING CHECK COMPLETED

OK N/A *

{3 {3 {]
o Calibrated Instruments used for tests..

o Continuity test is in accordance with the applicable
drawings.

E3 L] L]

E] [3 E3

o High potential dielectric strength testing is done

in accordance with the instrument manufacturer's
instructions, and test results are acceptable.

[1 L] [3

o Insu1ation resistance testing is done in accordance

with the instrument manufacturer's instructions,
and test results are acceptable.

[3 [3 L3

o Functional test results are acceptable.

o Nameplates, labels, and designations properly identify
the devices, and the proper materials are used, in
accordance with the applicable drawings..

[ 3 L 3 E 3

E ] [ 3 { 3

o Miring methods and materials for ~ >4"~
are in accordance with the applicable drawings and

speci fications.

[3 [3 [3

o ~<M developments are correct. E] [] [3

* COMMENTS, CORRECTIONS, ETC.:
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CHECKLIST "E"- FINAL INSPECTION

PANEL NO.: .VO I

o All test connections have been removed, terminal screws

have been tightened, covers have been replaced, and all
wiring disconnected for test has been reconnected.

OK N/A *

C 3 C 1 C ]

o TESTS CHECK COMPLETED

o All material shortages have been documented.

o All handrails. rubstrips, etc. are properly installed.

o All paint blemishes have been touched up.

o Panel has been properly cleaned.

o Internal board bracing and brackets properly
instal led and cleaned.

C3 C] C3

C] C] C]

C3 L3 C3

C] C l L]

C] Cl C3

C3 C] C]

c 5wikA oge>cdco /n o.ccccdoocc cols Elccfn
Z)cH re.~~mmers9s

Cl Cl C3

* COMMENTS ~ CORRECTIONS, ETC.:

0239T/0004T-23





HUMAN ENGINEERING DISCREPANCY RECORD
DIA&LO CANYON NUCLEAR PLANT

DATE: 07/ 1 4/86 CHRON. NO: 356
TRACKING STATUS: ASSESSMENT

IDENTIFICATION:
DATA SOURCE: SURVEY,EOP VALIDATION

CATEGORY: C. 5

LOCATION: VBi UNIT 1: YES UNIT 2: YEB
COMP NO: HED356-0 ,DESC: RHR PUMPS CONTROL SNITCHES

AND AMMETERS
DESCRIPTION OF DISCREPANCY:

AMI'1ETER ORIENTATION IS REVERSED MITH RESPECT TO THE CONTROL
Sl JI TCHEB.

ASSESSMENT:
RECOMMENDATIONS:

A. NONE. R. REVISE THE MIMIC TO PROViDE A LOGICAL
LEFT-T~-RIGHT SEQUENCE OF RHR PUMP CONTROLS THAT MATCHES
ASSOCIATED AthMETERB.

RRECTIONS:

VERIFICATIONB:
VALIDATION:

DCR8 (UNIT 1 )
DCRS (UNIT 2)
OTHER

IMPLEMENTATION:
PRiORITY RATiNG: 2

ISSUE DATE: /
ISSUE DATE: /
ISSUE DATE: /

IMPLEMENTATION SCHEDULE:

COMMENTS:
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TECHNICAL REVIEW

DCN No. 2)CD-E - ~7~+9
Ree. Ho.
Page 2 of ~Z

1a. DESIGN DOCUMENT REVIEW. The folloufng documents are relevant to this change and
have been originated, revfeved, or requfre revfsfon as indicated:

e v
Q-List*

o Design Critarfa Memorandums

Originated Revfeved Requfrey. Revision
xx "doe

0

Calculations

o Desfgn Verffication Reports

o Desfgn Change Notices

* Revisions to the Q-List are to be transmitted to the Mechanical Engineering
EGS.

1b. DESIGN SAFI;IY REVIEW. The follovfng fs a list ~o all fnclusive ) of design
and safety issues to be considered. Indicate by Yes or No whether or not
~ach issue affects gZ. fs affected by the change. Unless the reason for a No
ansver fs obv~~ further explanation fs required. If Yes, explafn vhy or
hov the fssue is relevant and hov it is resolved. If No, explain vhy the
fssue is not relevant.

o Accfdent Analysts
(FSAR Chapters 6 and 15)

Relevant
Issue7

~e~o
Comments,,

(Use additional
e t a nece sarv

'HP NNES ~
P~ ~CP~ PPPrCr ~«

gP 0 0 S

' ALAI'

Shfeldfng/Radfatfon Zones

- o Knvfronnaental ~lfty
o Ffre Protect fon

o Unacceptable Components

~ ' Codes and Standards

~P~
~D

No
grCS.VAST'. cop~ +'

NDHALOS f(HVGg'~ ~
A pHCJCCy FR

7 - 12/15/86





o Simulator

o System Interaction

e Regulatory Cufdes

o Environmental Qualifications

o Ceneral Design Criteria

o Seismic Qual ffScatf on
V

Mater Hammer

Relevant
Issue?

XX~ul
~ES

o Inservice Inspection

o Heavy Loads:

o flooding

o Radioactive Piping

~ High-Medium Energy Line Break

h/0

~ Control Room Design Review
(Including habitability)

o Multi-Unit Impact

o hlumfnum Inside Containment

o Security

HPRDS

o Peraoanel Safety

o Masonry Block Halls

Core Drilling Impact

o Redundancy/Separation
Requirements

o Penetration Seal fng

o Paint Insfde Contafament

o Refueling, Operations

o Katerfal Compatfbflity

NO

AI6

PD

7 - 1.2/15/86





Relevant
Issue?

o Vftal Sua Loadfng

o Hafntatnabflfty/hcceccfbilfty

F1oor or Sall Loadfn8

Maafloa

-o Qperabflfty 7470
o Eloorrdoa1 Dead'oasidsrasfoos ~O

o Hydraulic Design Criteria
t

)

o Chemistry Effect"

n)

o I&C Secfgn Consfderatfons
(aee attached sheet ~for discussion)

TN dF /5 DC'

EVhC Deafen Consfderations
eet

ko

o For nonsafety-related
modfffcations, dfacuss vhy
the design reaultfng from the
modfffcatfons vfllnot affect
{a) any safety-related
otructures, ayctems or
componenta. and (b) items
identified in Paragraph
4.4.4(e) of Procedure 3.6 ON.

S'ggy~g < TO A2

Other

o RKh Evaluation o P

7 - g2/15/86





2. ~N~. The folloving NRC Licensing cubeittals are relevant to this changeand have been revieved as indicated belov. Uhere a revt.si.on is required,
Licensing has been notified.

2~~~
a. FSAR 0
b. Technical Specification
c. Other

Revisions to the FSAR require an FSAR Change Notice to be transmitted to NRA.

3.
Design Package Lead Discipline

Coordinerion Required: [$ No 1.) Yes Coordinated Qith:

n e C ate cu ed

Yes ( )

Yes ( )

Yes ( )

No ( )

No( )

No( )

Yes ( ) No ( )

Yes ( )

Yes ( )

Yes ( )

No ( )

No ( )

No( )

7 — 12/15/86
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eCM-XO-V-3~Ãqm'
SHEET I9~>4

PROCEDURE FOR THE fMSTALLAT10MOF <tot~KS
gQR P'uPtPS'IHEt-2 IN SINULATOR CONTROL BOARD N I

1.0 The Simulator Control Board VQt fs g ~a-Sefsmfc Category S structure,
non-safety related board, and does not contain Class 1K devfc s.
Therefore Chere Ire not g requfreaments to be met fn'eerR. requ5red by this
KQ. However, the procedures delfneated belch are engineering
requirements to mount devices/instruments fn this structure, and folly
panel desi gner/manufacturer requirements. 2n addi tfon, QCM brackets and

support details as established fn th5s design All ensure that recorder
end aedules as fnstalled are adequately supported fn the board.

l.l Procedures

l.l.l Material s

Board fabrication mater ials shall be of the type and sfze
specified by this design change notice. Standard materials
to be used fn the manufactur fng of the fabricated parts are
as folltws:

a. Steel sheet fn accordnnce Hth ASTN A36

b. Steel bar fn accordance Kth ASTI A36

c. Steel angle fn accordance oroath ASTI A36

d. 8eldfng crfre fn accordance fifth ASS AS.1~5,
Class KVOS-6

e. Meldfng rod fn accordance Rth AMS AS.)%9, Class K-6013

9242T/0004T-14
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o All ccmpleted weldfng shall exhfbft a ~oth, even

contour

fifth

no frregularft5es in ev5dence, such as

uneven starts and stops, poor veld contour, excessive
rollover, lack of fusion, or an undercut llfisftof
'1/64 5 nch.

o fields shall have mo cracks.'

fields shall be subject to visual inspectfon erfth the afd
of 5X aagnfficntfon. Vfsual ereldfng inspectfon shall be

ccmpleted before the appl5catfon of f5llers or pafnt.
Preferably, inspection should be done after ffnfsh
grfndfng and sandblastfng. The folleeing co~tf on

requfreinents for nonconformfng telds are applicable:

Kxcessfve overlap on the rear veld of square groove

and double vee groove connectfons shall be

corrected by reaovfng enough ereld acta) to shm
that the conncctfon fs properly fused.

b. Excessfve concavfty of veld, undersfze voids, and

undercutt5ng shall be corrected by cleaning the
creld and deposftfng additfonal veld @otal.

c. Cracks and pfnholes shall be repafred by reaevfng
the defectfve portion of the veld and then

veeeldfng the gofnt.

1 1.5 Surface Preoaratfon and F5nfshfn

Clean panel arith safety degreaser (Fire retardant).

2. Srfnd all panels on outs5de and espec5ally at any fielded

Jofnts and corners.

0242T/0003T-16





DCM-XD-H-3.'7~
REV o
5%ET lS CF 22

).1.2 Dfmensfonal Tolerances

verall dfmensfons (length, height and depth) of o

bracket, structure ar to be etfthfn.+ 0.S2 inch
~ to)eence.

Intergacent dfaensfons are to be vfthfn + )25 inch
tolerance.

Cutout )ocntfons are to be vfthfn + 062 fnch tolerance

4. Cutout dfaensfons ore to be ttithfn + .062 inch tolerance

5. Angular dfmensfons ore to be etithfn + .50'.

5. Kxterfor surface flatness to be efthfn + 1/8 fnch
tolerance for cry thoro (2) foot square area.

1.'l.3 Cutouts

Cutouts ere to be sade by the appropriate method; punchfng,
nfbblfng, smfng and dr51ling, in accordance trfth chart
tabu14ltf ono

l.lA Meldfn (Brackets An 1es Br acfn etc. )

o Nl eeldfng for board fs to be completed using the 68AM

process. Any devfatfons from th5s process shall be

submf tted for engfneer5ng epprova7.

o Fabrfcatfon teHdfng shall folsom YEP Standard Operating
Procedure 8155, Revfsfon 0 Bs aedff5ed by Mestfnghouse

Specfffcatfon MCY 8300, Revfsfon 3, Appendfx D.

e~

9242T/0003T-l 5
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SHEET <6CF~a

3. Fill all bad scratches, etc. tilth fflier, allm to dry
and grind smooth.

4. Steam clean fnsfde and outsf de erfth phosphatfzfng
~ solution {Dura-Sard steam cleaner and phosphatfxer).

S. Spray ~ (2) to three (3) coats of special Iray or
fnterfor white prfaer an inside.

6. Spray three (3) to five (5) coats of primer surfacer on

outsfde~ alice to dry and sand arith 320 and 400 grit
sandpaper. Refill any remafnfng surface defects fifth
glazing putty end resand as requfred.

7. Pafnt f5nfsh coat on outsfde of panel. Three {3) to sfx
(6) coats for lacquer or Om {2) coats for enamel.

F5nfsh coats to be of uniform thickness and free from

sags, runs and/or smears.
1

8. The fnterfor of the panel shall be painted Polane white
8F63Ml3 as cenufactured by Sheraton Mfllfams.

T .2 Tests

9. The exterior of the panel shall be pafnted fifth PRE

8121 Arbor green lfght pastel
WRRss~(tloral Lecacf ~ +S>zv) F'au,b sA.e2P Ague...
ss I7lge gAebc& Nhg Jp + ~Apvw 4$ s

The tests shall include the follcerlng:

8. Check of all panel eeunted devfces to assure that they are
securely attached.

b. Check of all termfnal blocks and fnterconnecting ~frfng to
assure that they are ffrmly secure and have covers chere

oppl 5 cable.

0242T/0004T-1 7
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mET l7 ~ ~~

c. 100 percent pofnt-to-pofnt contfnufty tests and electrfcal
fnsulat5on test .

d. Control cfrcufts/fndfcatfng aodules functfonal tests, as far as

iossfble by actuatfng witches durfng the applfcatfon of
approprfate sfgnals &53e observfng the reponse of panel
devfces. Test" perfomance should assure protectfon of
fnstnaaents/devfces free hfgh-voltage fnput sfgnals.

Attached check15sts eeuld help f5eld clerk ccepletfon, and say be
'sedas check-pofnts for the requfrements of above procedures, and

of the DCN drawings. The checkl5sts are:

l. Checklfst 'A': Fabrfcntfon
2. Checklfst 'B': Srfndfng/Cuttfng
3. Checkl5st 'C': Pafntfng
4. Checklfst 'D': Tests
5. Checklfst E': Ffnal Inspectfon

The above checklfsts are performed sequentfnlly: A, B, C, D, and E

sequence only.

0242T/0003T-3 8
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mET /8 er2g

CBECXL1ST A - FABRICATION

PANEL QO.: %BI

o Structure aeterfal fs type and thickness specified.

o Length, hefght and dfagonu1 ctfaensfons and flatness
of structure (bracketsy angles'l Gcfng) surfaces
etfthfn speci fied tolerances.

CX II/A
r3 E3 i3

K3 E3 E3

o Cutout and aeuntfng holes are correctly located, sefzed
and deburr d.

E3 E3 E3

o Structural franc is correct1y fabricated and dfmensfoned. E 3 E 3 i 3

o HHding is in accordance arith applicable drawings and

end specifications.
i3 E3 f.3

g V'(~ED
and identified.

coverplates, etc. are present, carr ct E 3 E 3 E 3

o Interfor brackets, unistrut, stiffeners, erfresays, etc.
are con ct.

eve
O ~(~co~ ~ as mounted ~ correct1y supported

arith unf fons clearance and identified.

E3 E3 E3

E3 K3 E3

CCSKMTS, CORRECTlNS, KTC.-

0242T/0004T-l 9
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CHECXLI57 B: GRINDING/CUTTING

PANEL MO.: VB)

o Fabricatfon check completed.

o Structure are saeoth and free flu Indents, veld
spatter, scratches, etc.

o Surfaces to be pafnted have been steam cleared
fifth phosphatfzfng solution.

o 113 surfaces to be yafnted have been yrepar 5 fn
accordance fifth applfcable requfrements.

COHHEHTSa CORRECTIONS'TC.:

242T/0003T-20
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REV -0
SHEET 2o I'Zg,

CHECKLIST C". PAINTING

PANEL NO.: Nl

o SRIMDING/CUITING CHECK CCS't.ETK9

o Kxterfor and fnter for prfeer coats have Seen properTy
appT fed.

CK 1/A

E3 E3 E3

E3 E3 E3

o Finish coats are of the correct eaterfaT, properTy
applfed and treated.

E3 E3 E3

o ATT exterfor surfaces are free free sags, runs or
smears and ffnfsh fs unf fons.

E3 E3 E3

0 Pafnt coatfng thfckness is as specified.
i

,o Specf ffed type of paint for panel fnterfor/exterior
eas used.

E3 E3 E3

.E3 E3 E3

COHNENTS, CORRECTIONS, ETC.:

D242T/0003 T-2l
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REV
Sam't a>g

D1ECKLIST D: TESTS

PANEL MO.: VBI

o PAINTING CHECK CNPLETKD.

'

o Col fhrated Instraeents esed for tests.

o Contfnui+ test fs fn accordance erfth the applfcable
4rclcfngs~

CK 5/A *
E3 E3 E3

E3 E3 E3

E3 E3 E3

o Hfgh potentfal dielectrfc strength testing fs done

Cn accordance fifth the fnstmaent autnufactur r's
%nstructfons, and test results are acceptable.

r3 E3 E3

o Znsulatfon resfstance te t5ng fs done fn accordance

erfth the fnstrLaaent sanufacturer's fnstructions,
and test r suits are acceptable.

E3 E3 E3

o Funct5onal test r suits are acceptable.

o Nameplates, labels, and desfgnatfons properly fdentffy
the cfevfces, and the proper saterfals ar used fn
accordance fifth the npplfcable dravfngs.

E3 E3 E3

E3 E3 E3

o Mirfng ciethods and mater fals
am $ n accordance eath the applfcable drav$ ngs and

pecf f5catfons.

E3 E3 E3

E3 E3 El

CC%EMTS, CORRECTIONS, KTC.:

6242T/QM3T-22
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SKKT 2ZCF R7

CBECXLTST ~E: FINAL $ MSPECT10N,

I'AHEL NO.: Ih I

o All test connections have been raaeved, terminal sexes
. have been tightened, covers have been replaced ~ and all
vfrfng disconnected for test has been

reconnecied.

X 5/A
K3 K3 K3

o TKSTS NECK CNPLE7KO.

o All aaterial shortages have been documented.

o All 5andrafls, nrbstrf ps, etc. are properly installed.

- n A11 Qfnt b lenfs'hes have been touched up.

o Panel has been properly cleaned.

o internal recorder bracfng and brackets properly
Installed, cleaned, etc.

K) K3 K3

E3 E3 E3

E3 K3 E3

K3 K3 E3

E3 C3 E1

E3 E3 E3

o M(kA eerks properly fn accordance crfCh~fresents.
nta E3 E) E3

o S~~Q opera~properly fn accordance arith electrical OCA E ) . E 3 E 3

vequfremnts.

CC8KMTS, CDRRECTiClS~ KTC.

242T/Cl$ 4T 23





dure 3.6 on
A ntC
Page 1 o

PACIFIC GAS AND ELECTRIC CO.
ENGINEERING DEP RTAIEbfT
glQ NO.

, PRIORITY NO.

To: . MaR.

Structure or System:

Component:

Caser)ptlon of~:

NLCLEARKNfER )aLANT
COSIGN CHANGE

{PLANT)

From:

T S

LOCATip&

DATE
DCN NO.
REV. NO.
SHEET 1 OF

W. L. ~ a

o i&H

8 97

OOT d HE

Schedule/artifice! ion:

6 v

Construction Status {tor revised DCNs):

Uct of Attachments Not on DDL:

D Partially Complete

Requested by: M/

Requested Change is:

0 Approved per delegation of authority

Alerored

D Noted, document change not nsqulrcd

C3 Rejected {eapfain)

E3 Per telecon mth on
{Ifrequired by delegation of outhority)

Q As4uilt documents raqu)red

D Approved, document change only

Setetv4lohtal work: Q Yoa 0 No

. Important to Environmental Quality: D Yes

Not Safety-Related, requires Quality Assurance:

Aevievvod Oy:

DCN required to oloae an NCR D Yes Q No

/No NCR No.

Clv~ g
Chaclcad 8'e

Date

Installation Complete

Rort~ Complete

Reoeived Engineering

~sd Engineering

8y Date

7 12/15/86





TECHNICAL REVIEW

dure 3.6 ON
Attac C

Page 2 of

DCH No. DCI- e<- > ~~~+
Rov, No ~

Page 2 of 8

1a. DESIGN DOCUMENT REVIEW. The following documents are relevant to this change and
have been originated, reviewed, or require revision as indicated:

o Q-Lists
o Design Criteria Memorandums

4

Originated Reviewed Requires Revision
DYnaLEa} XXmKhl~$ hie

e 'alculations

1 Design Verification Reports
H4

o Design Change Notices
oct- ~- ~7348

* Revisions to the Q-List are to be transmitted to the Mechanical Engineering
EGS.

lb. DESIGN SAFETY REVIEW. The following is a list ~ all inclusive ) of design
and safety issues to be considered. Indicate by Yes" or No whether or not
oach issue affects ~ is affected by the change. Unless the reason for a "No"
answer is obv~g~ further explanation is required. If Yes," explain why or
how the issue is relevant and how it is resolved. If No, explain why the
Issue is not relevant.

Relevant
Issue?

ZXmuXul

Comments
(Use additional

e Accident, Analysis
(PSAR Chapters 6 and 15)

e

ANKARA

e Shielding/Radiation Zones

6 Environmental Quality

e Fire Protection

e Unacceptable Components

o Codes and Standards
coetu8'err) Homal FheruaS
<<<i4+<<IM C VIPfVPFS

7 12/15/86
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Dci- E'K - 373+8
saeET S oF 8 Pr ure 3.6 ON

httachme
Page 3 of 5

Simulator

o System Interaction

e Regulatory Cuidos

6 Environmental /califications

o General Design Criteria

o Seismic Qaalification

~ Rater Hanmer

o Inservice Inspection

e Heavy Loads

e Flooding

o Radioactive Piping

o High-Hedium Energy Line Break

e Control Room Design Review
(Including habitability)

Relevant
Issue?

ZQmrKQ.

VES

No

NN

N'D

YES

Nn

N0

NO

ND

No

VES

gp g DC~- FZ- 373+9

SE'f SISIJ'oRA

igbsvgy 5y SElJ&cc
EvlflU 4JCol4 P

G yfPA7'FP bY ~lPR TE4ph

9 Multi-Unit Impact

e hluminum Inside Containment

o Security

o HPRDS

o Personnel Safety

o Maoonxy Block Halls

o Core Drilling Impact ND

e Redundancy/Separation
Requirements

NhWlAINENSrxa SE'PAEA7EO&

o Penetration Sealing

o Paint Inside Containment

e Refueling, Operations

o Katerial Compatibility
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yc-) 6p- $ 73% &
@pe~ + oF 8 ure 3.6 ON

Attachm C

Page 4 of 5

Relevant
Xssue7

JXanlHQ.

o Vital Sus Loading

e Maintainability/Accessibility

o FLoor or Sall Loading

o missiles

Na

e Operability ~p~rni ~uaVuC amp'

Electrical Desfgn Canafdaratfona YFS awraru fXySriaC
gpppgA garou

e Hydraulic Design Criteria
( t

II0

e Chemistry Effects
( t

a I6C Design Considerations

o HVAC Design Considerations
(

o For nonsafety-related
modifications, dLscuss vhy
the design resulting free the
xsodifications villnot affect
(a) any safety-related
structures, systems or
ccmrponents, and (b) iteas
identified in Paragraph
4.4.4(e) of Procedure 3.6 OH.

o Other

o PLEA Evaluation ASS/ SLATC/) pAflFPJPd /PhI Ao

IMpAc'7 OAJ I Aculf fJtoDF
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QC/-Z<- 3734 8
888<T~ QF

Pr dure 3.6 ON

Attac C

Page 5 of 5

2. MEEKER. The following HRC LLcensfng submfttals are relevant to this change
and have been rovfeved as fndicated belov. Where a revision fs raqufred,
Licensfng has beon notfffed.

2uamma
a. PSAR e
b. Technical Speci fication
c. Other pgOHR

Ravfsfons to the FSAR require an PSAR Change Notice to be transnitted to NRA.

Oesfgn Pachage Laad Discfplfne

Coordination Required: [ ) No Coordinated With:

Yes +)
Yes ( )

Yes ( )

Yes ( )

Yes ( )

Yes ( )

Yes ( )

No ( )

No( )

No( )

No ( )

No( )

No( )

No( )
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PACIFIC GAS ANDK ECTRIC CGMPANY
ENGINEERING OEPARTMEN7

DESIGN DOCUMENTS LIST
OOCUMEItI78 AFFECTED BY DESIGN CHANGE NOVICE {GCN)

s>mr 4 op ~
D TE~t~ EN

Procedute 3.6 ON
Attachment 0
Page 1 ot 1

OOCUMENT

IIUMBER

SHEET

QO. CURRENT

REVISION

IIITERIM AS BUILT
OOCUMEIITTITLE GATE

COMPLETE

OATE

APPROVEO
bY

7 - 12/15/86
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APPENDIX D

PAN PANEL DEMARCATION AND
HIERARCHICAl LABELING

DESIGN CHANGE PACKAGE (DCP) 3-38114
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PRIORITY

Required Condition, Mode, or
Operability Status to Implement:

Plaint BCPL Z
~l

Component

Nv. g-$3 Igg —R i
DESIGN CHANGE COVER SHEET oj/ /

DCPP Reviewer

(Rex)
Date

&weroorrdrnr/ Unrt / ref/rs Dc/-d'r -gjg/c/

~ sponcrrr~~ g+o/o/crit/eris /rca-~J-3 Vr5

c

DEscRIFTIGN 0F cHANGE: + ~/~ e/Q~rnoy~on and'n
bi<<<«hied/ /d/ro/r 7& cnffanee gncgonrs/g/vcr/srng oc

/ . 8+/ro/p/itarrrdn/ c&rdor+pA'y nr/
s/joi,r/a'8e c/one per W $ rp/r/o~y- g ~ g//grc/o/anay>
~4-o~~i-581/4-I -z,-g 8 g

REASON FOR CHANGE: +4<8/ +<~~<+~ 4~~r <W~/dd( i4k/rn/
4'/I/ enhance rrnc/roncc/~rrprnrg ana r andlioer/rorF ops/rcr-

~g co~a/a/r~cp ~br cr&vi<ew. &ra ~Aa~e croAmxce~

jg)/ dd ~~ ~<~~V ~y/C. ~ WgZO0Or ~ I/'~ d'~ ~ ~4 ~<~~/Pgg~Z
+ Fhc AC'gr.rnarrrrcerinr'n SKAG opercrkng /rocnse'. 7k'/conge

cr /cele cg~~~~ g x. g($ +5)
RELATIONSHIP TO OPEN DCNs:

/' Not Applicable
LL

<~-rNg CeroiW

8c'z -El'$8c
5'4''cz

FJ -Scrog
ac'z-m-Seoye

Key,/ dj4/N c8CC HFC6%

perrnhn rr'Eo~r/reive

vc'FFECT

ON PLANT OPERATION: ~d™<~<+~
/a/n/ma crrr// en/rance c/eyrcc pgnefyrnor/i7 Not hp li bl

c/racy>ryg dnorosscsIc opdt d/or re/onljPc'crfi&rroj e/cyroos

c/cy/ce /E /a/r'ono/r/ros. Acus /ac'rc/ c'a/or crap/c xiii~'m
Icz/re/mr/4 /dc- brjh// cy/cco/cane/ednors/cnfp cero«/od. Goongcs
ccpr// e7rnrba/n pci/en/rerj ~rTE:s paperer/or conjgmrorF crncr en/rcrrreei

/'ESPONSIBLE DISCIPLINE Z

7 —12/15/86





DESIGN CHANGE PACKAGE FOLLOWER

DCPP J-38//4 - R g
ESTIMATE
Engineering Start -t'-- E
Construction Complete
Estimated Total Cost
huthoriring Job Estimate Number

By Date

COST 6 SCHEDULING/ENGINEERING
By

Engineer
pproved (EGS)

Accepted (PE)
/as

Date
2 -/'P-FC

Cost 6 Scheduling Spv. Z( 87 /T Not Required (level of effort)

6
tyZ
Cal
ID

DESIGN ENGINEERING
By Date

Engineer 7 + Mechanical Discipline
(Safety Evaluation)

hpproved (grp ldr) nn dts 1')y hecepted (pg)

By Date

O

CONSTRUCTION

Received by EM
PSRC Approves (y/n)
Reason for Re5ection

PLANT STAFF REVIEW
By Date

Znp to Eavlron (y/n)

By Date

Plant Manager Approval
Transmitted By Date

Date

(Z»

Z/)

O
O

CONSTRUCTION
By Date

Received Zastellstlon Coaplete
Start Up Coaplete hs-Bolita httd (y/a)
Released by Package Coordinator Date
FC No. FCTs

By Date

ACCEPTANCE PLANT STAFFBy'ate
Recefved vork eonplete Staff revlev pelont ee

By Date

Plant Manager Final Approval
Transmitted By Date a 6

hh % j . $ (1 ~»r Jl'. ~'V V '1»e»$ , S»ve \ 'a Q(iw
gh EKRINQ'.CLOSE:QQX'»

AjA'~~ --
All design documents issued for eration:

Pro5ect Engineer Date

R)tg Purged
By Date

RUS Zadered
By Date

JOT'' OCP Pc)/(~ad * add a) n4 r) 'in'g~ci,sn< c/deci,if $+~ + delde unnec~ssm Ia4.l 9ss.





~ o ~ s

DESIGN CBAHGK PACXAGE FOLLOWER,

I J-98'~l'tf -ft 0

ESTIMATE
Kngfneer fng Start
Construct fon Complete

sttuated Total Cost
~tborixfng Job Estfaa

II

Cost 8. Schedulfng Spv.

COST 4 SCHEDULING/ENGINEERING

-0- 8& Z pincer
pprove (KCS)

Acce d (PE)

Stot Required (level

Dote
~s- l9-FC
~m.R 6

of effort)
DESIGN

Approved (grp ldr)
CONSTRUCTION

Received by KN
PSRC Approves (y/n)
Reason for Re)ection

ENGINEERING
Dy Sate

Meobsofsel Dfstfplfoe
(Safety Evaluation)

Accepted (pE)

?LANT STAFF QEVIKM
Dy Date

Inp to Environ (y/n)

Sy Date

~iZ Zdtoi

Qy Date

Plant Manager Approval
Transmitted Sy ~" Dot

Date

*"-. CONSTRUCTION;
~y, Date"', / Sy Date

Received ls'-t-alf'atfoo lets

Released by Pastels Coordfsetor i 'D'sta
PC No. PCTa

ACCEPTANCE

Dasefsad oorb soapleta draff, resfds'eosspfsattf g
Plant Moneyer Final Approval L~%,. '~d i.",.Nf'~ ~~''ate
Transzafttad Sy Date

%TINKERING CLOSE OUT

Alldesign donmenta fooued for Operation:
Pro)ect Engineer Dote

Qy 'ate Rlf Isdesod
Dy Date

&Fo gPIA7/o
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.„PREVIOUSLY
ISSUED
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/D

SEE NEXT SHEET FOR ADDITIONALDCNs /~ Yes /@No

DCNa identified to be piovided under approved package eoparatf.on
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PACIFIC CAS AND ELECTRIC COMPANY
MABIO CANYON PCNER PLANT UNIT SOS. 1 AND 2

SUMECT: rgQ/

X. DCP Rmiber: -38/
2. Classificatfoa

uArr z )
A. Does thfs change require a chaagc to the

Tcchnical Specifications2

If the above question ic ansvered Yes, e Licensfng
Amendment Report is requfred.

S. Does thfs change require a change in the folloving
documents:
1. The SAR? (sec definitfon, Section 2.2.12)
2. Any Q or Class 1 items in the Q-List?
3. The Environmental ~1fffeat fon Report?

( ) (H)
( ) (+)
( ) (~)

C. Does this change effect:
1. Security?
2. Fire Protcction2
3. Emergency Plaaning?

( )
( )
( )

D. Ea any of the affected eqnfpnent fnpettant to aafety? ~)
Z. Ic radioactfve material coatained in thc system? ( )

(N)(X)
(M)
(. )

(~)

( ) (W)

F. Is there a radioactive vaste treatment chaage „< q~T~~„'.j f
ape cif'fed?

5t "j 'jj'Q'„g><5L>
C. Saaed on the Design and Safety . 4,, cs a

potontial unrevieved safety question exist?

Zf any of the previous questfons have been «nsvered Yes,",
complete ~estfons 1 through 3 of the attached Safety
Rvaluation. If all questions have been aasvered No, ~

attach a )ustffication detaf ling vhy no Safety Evaluation
is requfred and ansver Question J "No.

B. Ic any of the affcctod cqufpment important to
onvfroameatel qualfty? (>C)





X. Does the proposed change have the potential'o ixapact
the environment?

Xf either Questions H or I have been answered
Yes'ompletethe attached Envizozunental Evaluation. Zf

Questions H and I have been answered~No,~ answer
Question K Ho.i

J. Has this change been determLincd to constitute
an unrcviewed safety question2

(Yes, ifeither Question 1, 2, or 3 of the attached Safety
Rraluation is marked Ycs. ~)

( ) W)

X. Has this change been determined to constitute an
unreviewcd anvirozuacntal questf.on2 ( ) (M)

(Yes, ifQuestion B on the attached KmCzozuacnta1
Evaluation ia marked Ycs. «)

3. References:

54 7,

Perforaed by:

Reviewed by:

PSRC Review:

Date: 5-N'47
Date: + >d P

Date:

Ig)59~+

'2/15/86
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DESIGN CHANGE PhCKhGE ShFETY KVALUhTION

Prior to answering the following three questions from 10CFR50.59, present a
description of the design change including the critical parameters, and hov
the functional requirements of the system, structure or component are
satisfied:

e /
oa&r

6a/8 z

cFg4 fE Wrr
CM. u)c

1. Is the possibili.ty of an accident or malfunction
of a different type than any evaluated previously
in the SAR created?

po

/X rr a

/WCFlr

april ~al

4

$
Q'Lg
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DESIGN CHANCE PACKAGE SAFETY EVALUATION

2. Is the margin of safety as defined in the basis for ' 'o
any Technical Specification reduced?

3. Is the probability of occurrence or the consequences ~es ~oof an accident or malfunction of equipment important
te safety previevsly evaltatad it the SdR dtareasad? ( ) (~

n~C.

ed' F~~
tTCC'4/~e o arekr

curl

eyr e

dC re Clf

0 ~ & el&+ . r C

~ cf

h$
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8
PACIFIC GAS AND ELECTRIC CO.
KNGlNEERING DEPA RT%tENT
Sa WO.
PRlORITY NO.

NUCLEAR PCWER PLANT
QESIGN CHANGE DATE P~ 8~

DCN NO. >
BEY. NO.
SHEET 5 OF

To. El ~c7JK.

Structure or System:

Component:

Oeecrffption of Chenget
r AH- /

Ycrrroua

fLeeson for

rt�'

J M4f84'fSc/r rt
cr

'
O

ScheduJeftuati6cationt C ~ cG~~r

conctnunion Rtauu lfor rwbad Dc¹a): +dr. 0 Not Created Q Portieity Complete

Listof Attechments Not on DDL D 2 8// / Q
ez-z - 45 5- - c- -3

rw'equestedby:

m7 o

a
k
Cl

Requested Change is:

D Approved per delegation of authority

Q Approrcd

D tanecr, document ctmnge not squired

Q Aejectsd /@<plein)

Q Per tolecon efrith on
(lf requlrnf by daregation of cudrodtyl
AotuBtdoorsnenu required

G A¹uored. docurnent change only
b

S- -F7
ine Engineer

Ssfetydtelstcd Work: g Yec Q No @ra c 'CN reWired to dcae an NCR D Yca ~No
knponant tu Enckonrnentat Cualky: D Yw ~ g¹o NCR No.

Net Ssfatyqtefctad. requires Cudlty Accurarua: 0 Yaa P(¹o
Rewind Syt Chcclcod By

cP. 00 FP-
~ ~

lo
Drrte Group Suponieor e

5 ItetaflrrtionComplete

Start~ Complete

Aacoptod IwtPQ

Recaiffed Engineering

Accepted Englroering

AeAions Approve

yNW, JS, PP, I H
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TECHNICAL REVIEW

DCN No. 4CZ -EJ-SBr/
Rev. Ho.
Page 2 of ZG

la. DESIGN DOCUMENT REVIEW. The folloving documents are relevant to this change and
have been originated, revieved, or require revision as indicated:

c V
o Q-LisN

Design Criteria Memorandum

Originated Revieved Requires;Revisionoose

o Des%do Vsrdfioatton Reports

'o- Design Change Notices

Revisions to the Q-List are to be transmitted to the Mechanical Engineering
EGS.

c~ ~++<~~
P /8(s~ cp&cvf

o AXARA

o Qd,elding/Radiation Zones

- e Environmental polity

ib. DESIGN SAH:.TY REVIEW. The follovtng is a list ~o all inclusive ) of design
and safety issues to be considered. Indicate by Yes" or No vhether or not
each issue affects ~ ia affected by the change. Un1ess the reason for a No
ansver is obv~g ~ further explanation is required. If Yes, explain vhy or
hov the dssoa ds relevant ond hov dt ds resolved Zf .Ho, orplain hyv~thq
issue is not relevant.

g»'"~;"i~c~+

~"d,phial

~ ~ n cce a
~ n I'iQ Qg Jn~4

o Accident Analysis
(CESAR Chapters 6 and 15) PE:~

o Pdze Protootdon

e Unacceptable Components

o Codes cd Standards

~~s/86





Simulator

e Syseeza Interaction

Regulatory Cufdes

e Eavfrotuaental Qunlifications

e Ceneral Design Criteria
a Safsafc Qualfffcatfoa

e Pater Ecumaer

Relevant
Issue?

JXrxLEul

~ w~gt~ ~W
en C

APWr an

W/ic

A7 /
SSQ

Inservice Inspection

e Heavy loads

e P1oo ding

Wa .

e Radioactf ve Piping

e High-Hedfura Energy Xfne Break

o .Control Roon Design Review
{Including habitab fifty)

e M.ti-MtIapact

e k1umixnsa Insfde Contafnnent

Security

e SPED S

Personnel Safety

e Eaoonzy Block, Salle

o Core Drilling Izapact

e Redundancy/Separation
Requirements

Penetration Sealing

e Paint Inside Contafxsaent

~z
yes

. 7

wrX r

4tP@i

~an+ r/~o~ C.~)

Re fuelfng Operatf ons

e Satori al Coaapatfbilf ty

~/15/86





o Vital Bus Xeadfng

o Kafntainabflfty/Access fbfifty
o H.oor or Sall leading

o Ã1osilos

Relevant
Issue?

XXe~ul

nCZ eS SSnrI
Pev. I

Sh.y + ZA'-

Qinane~t

ph'&n&$'

Operability

Electrical Desi gn Consideratfons
(see attached sheet
for discussion) ~Pe/Nc/I ra'aag

o k.

Hydraulic Sesfgn Criteria
(oee attached sheet
for discussion)

ChesLfstxy Effects
(see attached sheet
for discussion)

pS
WL IRON oF'ghl <4~'L. QAsAf Ab>l7/o~g/ g~7- o~~Sv'

I&C Sesfgn Consideratfons
(oee attached sheet
for discussion)

o HVAC besign Cons fderations
(see attached sheet
for discussion)

o Por nonsafety-related

nor
e/wurj3ee asaP )

modffications, discuss +by a@kagthe design resulting frcna the
zaodiffcations vfllnot affect
(a) any safety-related
sranernrosay,oases or ~g QQ
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2. ~~59. The following HRC Licensing submittals are relevant to this change
and have been ravieved as indicated below'. there a revision is required,
Licensing has been notified.

1hmmmM V V
a. FSAR 4
b. Teelmfeal Spscfffaatfon
c. Other ~SSI

Revisions to the FSAR require an FSAR Change Notice to be tranmitted to HRA.
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N HAM E AF VAL ATl N

A feg r «i w of this DON based on Procedure 3.6 ON, Attachment E", indicates
that ™ issues require further analysis to determine the degree of safety
impact to the control. room pnneh. The issues to be analyzed are listed below:

issue A: Control Room Design Review

tssue 8: Operability

tssue C: instrumentation and Controls Design Considerations
1~rUe 9: 9<>~&4( Lc QUAlLRf-LTfM
t~t ~.'}g& RZOTWTt04

f Ev 1 in fl

2.1 issue A: Control Room Design Review

The present design change is a CRDR Team recommendation to improve the
usability of the PAMS instrumentation. This design change willprovide panel
demar3mtion'ines and new hierarchical labeling for the panel face to enhance
the previous functional grouping of the panels. The proposed changes will
enhance plant operation by reducing operator response time and potential for
error.

2.2 issue B: Operability

implementation of the proposed changes willnot negatively impact plant
operability. The intended demarcation and labeling affect the panel surface only,
and do not modify any devices, themselves. No additions or deletions in plant
parameter information is proposed, nor is any deletion in available label
information of use to the operators. No special or additional training is required
for operators or maintenance personnel, and compliance with Reg. Guide 1.97
has not been affected.

2.3 lssueC: fnstrumentation & Controls Design Considerations

As the proposed changes do not include any change in instrument ranges, size,
scales, inputs, selection devices or other features, all I & C design considerations
can be considered to have been met. The CRDR Team evaluation has examined
the human factors aspects of this design change and has found no guidelines c.
good practices to be violated.
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PAINT REQUIREMENTS FOR QoQYX~ AvH BOARDS/CONSOLES

UNITS 1 + 2 AND SIMULATOR

As a part of the Control Room Design Review (CRDR) the control boards
are undergoing a total relabeling of devices. The new labels will be
hierarchical, size-graduated and will generally identify devices from above
rather than below as is presently the case. As a result, in Units I + 2.
many screw holes from the present labels will be left exposed (i.e. not
covered by the new label). Screws were not used to adhere labels on the
simulator panels but removal may leave flaws in the panel:suf'face. Demarca-
tion lines will also be added to functionally group related devices. The
use of the lines of demarcation requires that the existing black borders
around control switches and other modules be muted.

Field work to fill the exposed screw holes, finish panel surfaces and paint
control switch borders shall proceed as follows:

(NOTE: Unit l + 2 control room control Pa~ PH-l is a Safety Related Seismic
Category I structure containing Class IE devices, so modifications effected
in this board shall meet the requirements for 'g'-equipment.)

Surface Pre aration and Finishih
1. Clean panel with safety degreaser (fire retardant).
2. Fill screw holes as necessary, from removed labels, etc. with filler,

allow to dry and sand smooth. Ensure that all equipment in the panel
is protected from any filler material.

3. Spray one coat of the required primer on external surface of panel and/
or control switch border. Allow to dry and sand with 320 and 400 grit
sandpaper. Refill any remaining surface defects with glazing putty and
resand as required.

4. Spray finish coat(s) on panel surface and control switch borders to match
existing surface of panel. Finish coats to be of uniform thickness and
free from sags, runs and smears.

5. Paint to be 0 121 arbor green light pastel epicote enamel for the panels
(National Lead f 45M27). Paint shall have a minimum total dry

film'hicknessof 3 mils.
6. Complete checklist 'A'.





CHECKLIST 'A': PAINTING

PANEL NO.: PJ Q J

o Exterior primer coat(s) have been properly applied.
OK N/A

( ) ( ) ( )

o Finish coat(s) are of the correct material, properly
applied and treated.

() () ()

o All exterior surfaces are free from sags, runs or
smears and finish is uniform.

() () ()

o Paint coating thickness is as specified. () () ()

* COlÃENTS, CORRECTIONS, ETC.:
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LABEL FOR

A,—Console ID

B —Subpanel Segment

C —Subgroup (freestanding)

D —Subgroup
w/Subhead I
w/Subhead I & II
'/2 lines Subhead II

E —'Subhead I (freestanding)

F —Subhead I
w/Subhead II

—Control Switch Description

H —Instrument Tag Number

K —Breaker ID

L —Subhead II (freestanding)

VERTICAL BOARD

1.25 in. by (as req'd)

1.00 in. by (as req'd)

.75 in. by (as req'd)

1.625 in. by (as req'd)

1.625 in. by (as req'd)

1.625 in. by (as req'd)

.625 in. by (as req'd)

1.00 in. by (as req'd)

.700 in. by 3.00 in.

.50 in. by 1.375 in.

.375 in. by

.50 in. by (as req'd)

.375 in. by (as req'd)

CONTROL CONSOLE

.50 in. by (as req'd)

.625 in. by (as req'd)

N/A

N/A

.375 in. by (as req'd)

N/A

.700 in. by 3.00 in.

.50 in. by 1.375 in.

.375 in. by

LA@EL PRINT. ~tzE ~OH IMATlOhlS

A —f3 & 45 ~ .1.25 in. by (as req'd)
A —2 of 84 ~>'1.25 in. by (as req'd)
D —2 of 44 1.625 in. by (as req'd)
D —3 cf f4 1.625 in. by (as req'd)
D —2 g f4 & 1 — f5 ~ 1.625 in. by (as req'.d)
D —f3 & f4 ~ 1.625 in. by (as req'd)
9 —f4 & 2 of II5 1.625 in. by (as req'd)
9 —d3 f4, 45 1.625 in. by (as req'd)
F —S4 & $5 ~ 1.00 in. by (as req'd)
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Table 7-3: Recommended label la ue dimensions.
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LABELCHARACTER DlMENSIONS

Labels should be constructed exclusively with capital letters.

Letter style shall be Helvetica (this is written in HELVETlCA)

Characters and line spacing should observe the following dimensions:

pc2 H 98)]
al

A,zz

ogpu'etter

width-to-height ratio should be 3:5. Exceptions are for the numeral "4"
which should be one stroke width wider, the numeral "1" and letter "l"
which should be ~n stroke width, and the letters "W"and "M"which should be 3
stroke widths wider.

Stroke width-to-character height should be between 1:6 and 1:7 for light
characters on a dark background, and between 1:7 and 1:8 for dark characters
on a light background. Dark on light is preferred contrast scheme. See Table below

for actual recommended stroke widths.

The minimum space between characters should be one stroke width.

The minimum space between words should be one character width.

The minimum space between lines of labeling should be one-third the character
height. When lines of different character height are used on a single label, the
minimum space between lines should be one-third the height of the tallest
character size used.

Recommended stroke widths for l

T K QAAfQ

1.00 .150 1/6.66

.75

.38

30

.25

.19

.13

.125

.075

.060

.050

.040

.030

.020

1/6.00

1/6.27

1/6.33

1/6.00

1/6.25

1/6.33

1/6.50





CHARACTER HEIGHT

PRINTING FOR VERTICAL BOARD CONTROL CONSOLE

1. Console

2. Subpanel Segment

3. Subgroup

4- Subgroup subhead I
5. Subgroup subhead II

1.00 in.

.75 in.

-47 in.

.38 in.

.30 in.

.47 in.

.38 in.

.25 in.

.19 in.

6. Single line letter or
number designation

.30 in. .19 in.

7. Single or dual line
word descriptors

.19 in. .19 in.

8. Instrument tag numbers

9. Control options

.19 in.

.13 in.

.19 in.

;13 in.

10. Miscellaneous secondary
information (breaker number,

terlock, etc.)

.13 in. .13 in.

Table 7-1= Minimum letter heights for vertical board and control console
labels.
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NO~ NO

NO N/A

YES NO N/A
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A. Immediate Compensatory Actions/Justification for Continued Operation:
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