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1 INTR N

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.
PGRE believes that the DCRDR meets or exceeds nuclear regulatory requirements.

1.2 HISTORY OF THE DIABLO CANYON DETAILED CONTROL ROOM DESIGN REVIEW

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 -
fn-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.
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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, PGXE 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:

1. Establishment of a qualified multidisciplinary review team -
Section 2

2. Function and task analysis to identify control room operator tasks
and information control requirements during emergency operations -
Section 3

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

4. A control room survey to identify deviations from accepted human
factors principles - Section 5

5. Assessment of HEDs to determine which are significant and should be

corrected - Section 6
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 11 describes the HED numerical listing, HED categories; and
HED summary forms which are provided in Volume 2 (Appendices E and F).

Volume 2 of fhis 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 1isting, 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 QUALIFICATIONS AND STRUCTURE OF THE REVIEW TEAM

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 PG&E. The project
manager has direct access to PGXE upper management, which further strengthens
DCRDR project management.

2.2 DESCRIPTION OF MULTIDISCIPLINARY TEAM

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
jndividuals 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 relationshibs
between plant and General Office ogranizations that interacted on the DCRDR
program.

2.4 PG&E MANAGEMENT OVERVIEHW

The DCRDR was identified as a project that would require formal PG&E project
management because of its licensing impact, complex tasks, interfacing
organizations, and specific end-product.
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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 project 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 project's status by periodic status reports.

2.5 RESPONSIBILITIES OF TEAM MEMBERS

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
responsibility.

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 Constructioq 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 rbport details the relationships of these programs with the
DCRDR.
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Table 2-1
PHASE IX
DETAILED CONTROL ROOM DESIGN REVIEW TEAM
i Registrations/ Human Factors/
Title Person Education/Degree Licenses Held _Nuclear Experience
Project Manager P. E. Beckham BSCE, BSNE SRO (certified) (BWR) 17 yrs.
Management Team Leader B. W. Giffin BSEE - 20 yrs.
Review Team Leader F. J. Cucco BSME - 12 yrs.
Management Team (NECS-EE) 'S. Auer BSEE PE (EE) 5 yrs.
Management Team (NECS-I&C) K. L. Herman BSEE,BSNS, MBA PE (EE) 14 yrs.
Management Team (DCPP) L. F. Womack BS Physics, MSME SRO (PWR) 9 yrs.
Management Team (DCPP) J. A. Sexton BS Engineering SRO (PWR), RO (BWR) 24 yrs.
NECS Engineering B. M. Grosse BSEE PE (EE) 6 yrs.
NECS Engineering J. J. Lisboa MBA, MSEE, BSEE PE (EE), PE (I&C) 20 yrs.
NECS Engineering N. G. Seshagiri MArch, MArchiE Arch (cCalif) 10 yrs.
NECS Engineering S. L. Wong BSEE, MSEE - 2 yrs.
NECS Engineering J. R. Parris BSIE, MSIE, MSOE EIT 3 yrs.
Human Factors Consultant J. L..Seminara MA Exp. Psych. - 32 yrs.
Human Factors Consultant D. C. Burgy MA Exp. Psych. - 8 yrs.
Human Factors Consultant R. Danna MS Env. Eng., MA Physics PE (ME) 11 yrs.
Human Factors Consultant M. W. Dawson MSNE (Candidate) SRO (PHWR) 9 yrs.
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Table 2-1 (continued)
Registrations/ Human Factors/
Title Person Education/Degree Licenses Held Nuclear Experience
Human Factors Consultant M. E. Jennex MBA, BA Chem. & Physics - 9 yrs.
Human Factors Consultant L. R. Schroeder PhD Exp.Psych., BS Gen.Eng. - 7 yrs.
NOS Engineering J. J. Vranicar BSME PE (ME) 16 yrs.
NOS Engineering R. C. Washington BSEE - 7 yrs.
NOS Engineering J. B. Neale BSNE SRO (PWR) 6 yrs.
NOS Engineering S. A. Schaen BSME - 5 yrs.
DCPP Operations R. L. Fisher BSNE SRO (PWR) 20 yrs.
DCPP Operations T. W. Pellisero BSNE RO, PE (ME) 10 yrs.
DCPP Operations S. R. Fridley - SRO (PWR) 17 yrs.
DCPP Operations R. L. Ewing - SRO (PWR), RO (BWR) 22 yrs.
DCPP Operations C. G. Smith - RO 16 yrs.
DCPP Operations L. R. Waters BSAE SRO (PWR) 7 yrs.
DCPP Training R. L. Jett - SRO (PWR) 20 yrs.
DCPP Training J. D. Lodge BSES, MSNE - 28 yrs.
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Table 2-3

DCRDR TEAM RESPONSIBILITIES

Project

Management Review Team Human Factors NECS DCPP
DCRDR Activity Manager Team Leader Specialist Engineering Operations

Function and Task Analyses A 'S L S
Control Room Inventory A S L S
Control Room Survey A L S S S
Assessment of HEDs A A L S S S
Selection of Design Improvements A A S S L S
Verification and Validation .\ L S S S
Interfaces

- fTraining . A S L

- Emergency Operating Procedures A S L

- Reg. Guide 1.97 A S S L

- Safety Parameter Display System A/L A S S S
PGandE Enhancement A A S S L

Guidelines Document
Supplemental Summary Report A/L A S S S

A = Approval Authority L = Lead Responsibility S = Support Responsibility
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3 SYSTEM FUNCTION REVIEW AND TA ALYST
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
jnformation 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 METHODS

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

3.3.1 Identifi i f Plant- ifi ms and Functions Required Durin
Emergency Operations ‘

Plant systems and subsystems in the DCPP control room and remote shutdown area
that the operator must access during emergency operations were listed. This
1ist 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 operat*ng 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 Analysis of System Functions for Indentification of Scenarios and
Residual Tasks

The 1ist 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:

e Procedures used

e Injtial conditions

e Scenario sequence

e Expected response

e Termination criteria

The five scenarios developed were:

o Anticipated transient without scram (ATHWS) and loss of reactor coolant
e Large-break loss-of-coolant accident (LOCA)

e Steam generator tube rupture (SGTR) with cooldown using backfill

e Secondary break inside containment with loss of spray capability

‘s Loss of secondary heat sink
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The scenario descriptions are provided in Appendix B.

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
suitabjlity was performed for these residual tasks as well as for tasks
included in the emergency scenarios.

3.3.3 Development of Task Analysis Worksheets and Identification of

Information an ntrol jremen

A Task Analysis Worksheet (TAW) (Figure 3-3) was developed to collect task
performance data and other information needed for the DCRDR. The TAW
indicates the operational steps required in each scenario, along with the
appropriate information and control requirements, means of operation, and
instrumentation and controls (I&C) 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:

1. 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
TAW. A1l 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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Input and output requirements for successful task performance were
recorded in the SYSTEM COMP PARAM 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:

17108

Once the tasks, decision 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 MEANS CHARACTERISTICS column were all I&C needed or

available: |

. To bring a system into service, maintain it in service, or
remove it 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
jn the I&C NO. column. The panel on which the control or

instrument is located was indicated on the PANEL column.

Verification was documented in the AVAIL and SUIT columns as
follows:

. Availability of the I&C required for successful operator task
performance was noted by a YES or NO in the AVAIL column.
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o Suitability of the existing I&C 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 réquirements on

the SPDS, postaccident monitoring (PAM) panel, or hot shutdown
panel (HSDP) was noted by a YES or NO in the SPDS, PAMP, 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 Data Entry

A1l 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 Control Room Inventory

The 1ist of plant-specific I&C requirements for successful task performance
was compared with the control room I&C 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 activity.
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3.3.6 Vali jon _of Control m _Function

Utilizing the TAHs (operator tasks, information and control requirements,
etc.), a full complemeng 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 1ink analyses were reviewed with regard to three aspects of control room
operation:

e Control room staffing
e Traffic patterns
e 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 1ink analyses are as follows:

. Control room staffing - 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.
. Traffic patterns - The link analyses revealed some repeated

traversal of long paths. Path intersection and overlapping were
not excessive.

o I&C distribution - The majority of the instruments and controls
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 1ink 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

A1l 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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Activity Activity Supporting Documentation

l Identify Plant Specific Systems ‘_.FSAR, BEOPs, System Descrip.
and System Punctions

2 Analyze System Punctions To
- Identify Scenarios and
Residual Tasks

>

A

3 Develop Task Analysis Worksheets | EOPs, EOP Step Deviations,
and Identify Plant-Specific 8TS, etc.
. Information and Controls
Requirements
\
4 Data Entry/Modify Data

GP IBM PC DBASE III Program

5 Perform Control Room le—{ C. Panel Dwgs, B.M., P.O.s,
Inventory C.R. Pnls Photos,
C.R. Layout Dwgs, etc.

A

6 Verification of Task
Per formance Capabilities

A J

7 validation of Control
. Room Punctions

Figure 3-1 Flow Diagram of Major Activities Involved in the Generation of
Plant-Specific SFRTA I&C Requirements







PLANT SYSTEM FUNCTION DESCRIPTION
DCNPP

Plant System Name: Residual Heat Removal System
System Abbreviation: RHR

System Number: B-2

System Punction(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.

m 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

.

m Figure 3-2 Sample Plant System Function Description
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SCENARIO: %. LARGE BRERK LOCA

REC
NO

100

200

300

400

600

700

PROC NO.
STEP NO.

E-O0- 1A

E-0~ 2R

E-0- 3A

E-0- 4R

E-0- 3A

E-0- 6A

E~0~ 7R

-

S

PACIFIC GRS & TLECTRIC
TASK ANALYSTS WORKSHEET

TASK/SUBTASK

VERIFY RERCTOR TRIPs (VB2/CCt).
RERCTOR TRIP AND BYPASS BREAKERS =~
OPEN, ROD BOTTOM LIGHTS ~ LIT,
NEUTRON FLUX - DECREASING

VERIFY TURBINE TRIPg
ALL FOUR SVS CLOSED.

(Cc3,VvR2).

VERIFY VITAL 4KV BUS STATUS:
(VB4). VERIFY ALL THREE VITAL
4KV, BUSES F,G, AND H - ENERGIZED.

CHECK IF S1 IS RCTUATED: (VB3).
PKOB-21, SAFETY INJECTION ACTUATION
ANNUNCIATOR -~ ON

VERIFY CONTRINMENT ISOLATION PHASE
At (VB1). PHASE A PORTION OF
MONITOR LIGHT BOX Bs RED ACTIVATED
LIGHT - ON. WHITE STATUS LIGHTS -
OFF

VERIFY CONTAINMENT VENT 1503
(VB1), CONTAINMENT VENT SO
PORTION OF MONITOR LIGHT ROX B3
RED ACTIVATED LIGHT — ON. WHITE
STATUS LIGHTS - OFF.

VERIFY ESF PUMP AND VALVE STATUS:
(VB1)., S1 PORTION OF MONITOR
LIGHT BOX C: RED ACTURTED LIGHT -
ON, WHITE STATUS LIGHTS - OFF,

Figure 3-3 Sample Task Analysis Worksheet

PARGE 1

TASK DECISION
REQUIREMENTS

TO DETERMINE IF THE
REACTOR TRIPPED AND THE
BYPASS BREAKERS ARE
OPEN. (CONTROL ROD
BOTTOM LIGHTS AND
NEUTRON FLUX DECRERSING)
« 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 TRIP,

7O DETERMINE IF 4KV
BUSES F.G, AND H ARE
ENERGIZED

70 DETERMINE IF SI IS
ACTUATED OR IS REQUIRED

TO DETERMINE IF CONTAINM
ENT ISOLATION, PHASE A
ACTUARTED

TO DETERMINE IF CONTAINM
ENT VENT ISOLATION
(CVI) ACTUATED

TO DETERMINE STATUS OF
ESF PUMP AND VALVE
STATUS.

TASK ACTION
REQUIREMENTS -

IF REACTOR IS TRIPPED, GO TO NEXT TASK.
IF REACTOR IS NOT TRIPPED, MANUALLY
TRIP REACTOR AND GO TO NEXT TASK. IF
REACTOR WILL NOT TRIP, GO TO FR-S.1{,
RESPONSE TO NUCLEAR POWER GENERATOR/ATHS

IF TURBINE 1S TRIPPED (FOUR §VS CLOSED)
GO TO NEXT TASK. IF TURBINE I8 NOT
TRIPPED MRNUALLY TRIP TURBINE, IF
TURBINE WILL NOT TRIP, THEN CLOSE MSIVS
AND BYPASSES.

IF ALL THREE BUSES ENERGIZED, GO TO
NEXT TASK. IF TWO VITAL BUSSES ARE
ENERGIZED, THEN REFER TO ECAR-0, 3,
RESTORE VITAL BUS WHILE CONTINUEING IN
THIS PROCEDURE. IF ONLY ONE VITRL BUS
1S ENERGIZED, THEN GO TO ECR-0. 3,
RESTORE VITAL BUS. IF ALL VITAL
BUSSES ARE DE-ENERBIZED, THEN GO TO
ECAR-0.0, LOSS OF ALL AC POKER.

IF S1 18 RCTUATED, B8O TO NEXT TASK, IF
81 REQUIRED, AND NOT RCTUATED THEN
MANUALLY ACTUATE. IF 8I NOT REQUIRED,
THEN GO TO E€-0.2, REACTOR TRIP RESPONSE.

IF PHASE A ACTUATED, GO TO NEXT TASK,
IF PHASES A DID NOT ACTUATED, THEN
MANURLLY ACTURTE PHASE A , OR, MANUALLY
CLOSE PHASE A IS0 VLVS AS NECESSARY.

IF CV1 ACTURTED, 80 TO NEXT TASK. IF
CVI DID NOT RCTUATE MANURLLY RCTUATE OR
MANUALLY CLOSE CV1 VLVS, AS NECESSRARY.

IF ESF PUMP 1S RUNNING AND VLVS ARE
ALIGNED PROPERLY, GO TO NEXT TRSK. IF
ESF PUMP NOT RUNNING, MANUARLLY START
PUMPS, IF ESF PUMP VLVES NOT RALIGNED
PROPERLY, ARLIGN VALVES AS NECESSARY.
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SCENARIO: 2. LARGE BRERK LOCA

REC ! PROC NO.
NO { STEP NO.
100 E-O0~ 1A
108 E-0- 1A
Lu‘lo E-0- 1A
|
—
E-0- 1A
114 E~0-~ 1A
200 E-0- 2R

PACIFIC GAS & ELECTRIC
TASK ANALYSIS WORKSHEET

PAGE 2
! SYSTEM. ! RELEVANT ! MEANS ¢ 12C ! PANEL
! COMP PARAM ¢! CHARACTERISTICS : CHARACTERISTICS ¢ NO.. ¢ : :
ROD BOTTOM RED BOTTOM MATRIX W/ROD vB-1 YES* YES
POSITION LIGHTS, LIT BOTTOM RED
INDICATION WHEN ROD ON LIGHTS METER
ROTTOM. 0-228 STEPS
METER, 0-230
STEPS, LINEAR,
ANALOG
ROD ROTTOM RED BOTTOM MATRIX W/ROD vB-1 YES YES
POSITION LIGHTS, LIT BOTTOM RED
INDICATION WHEN ROD ON LIGHTS METER
BOTTOM. 0-228 SYEPS
METER, 0-230 .
STEPS, LINEAR,
ANALOG
REACTOR BREAKER OPEN 2 SETS OF & S2/RT1, vB-2 YES YES
TRIP BREAKER AND CLOSE IND. LIGHTS S2/RT B
POSTTION LIGHTS TRAINS A/B
INDICATION RED-CLOSED
GREEN-OPEN
NUETRON A. METER, 2 VER LOG SR NI cc-1 YES YES
FLUX INDICAT RECORDER, LOG MTRS, RNG 31B, NI
ION A - SCALES, ANALOG 10E0~10E6 328, NI .
SOURCE 0-10 €6 CPS CPS/4 LOG 34B, N1
RANGE, B - RANGE, B. MTRS, RNG: 10E~11  36B,NI
INTERMEDIATE  METER, RECORDER —-10E3 AMPSt14 418, NI
, C — POWER . LOG SCALES, LIN PR MTRS,0-1  42B,NI
ANALOG 10E~11 20%,10 MJ, 2 MN 43R, N1
TO 10E-3 AMPS, 44B
C. METER, .
RECORDER,
LINEAR, ANALOG
0-120%, INC = 2
REACTOR TWO POSITION , VB-2:2 POS VB-2,CC-1 YES NO
TRIP ACTUATI  NORMAL/TRIP T-HANDLE
ON CONTROL SWITCH, NEUTRAL

/TRIP, CC:11-3
POS T-HANDLE
SWITCH TRIP/NEU

TRAL/RESET
MAIN TURBINE VALVE OPEN AND.  4-2 POS IND FCV-146, C€C-3 YES YES
STOP VALVE CLOSE LIGHTS LIGHT BOXES FCV-143,
POSITION GREEN-CLOSED,RE  FCV-144,
INDICATION D-0PEN FCV-145

Figure 3-3 Sample Task Analysis Worksheet /(continued)

~

S

Page No.

{AVALISUITISPDS ! PAMP IHSDP! COMMENTS

YES YES

s,

HED #4644
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4 NTROL R NVENT

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). Missing or faulty instrumentation revealed
through this comparison resulted in HEDs, reported as described in Section 11.

4.2 METHODS

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 Developm f ntrol Room Inv

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 1isted 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:

. I&C DESCRIPTION AND PARAMETER - The description of the instrument
or control as it appears on the panel. The parameter measured was

jincluded where applicable.

. 1&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 1ight, 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 1ist of all the switch positions
(e.g., open, normal, closed). For a light, the color and its
meaning when illuminated.

4.2.2 Verification of Task Performance Capabilities

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 - I&C 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, 1isted in the SYSTEM COMP PARAM and RELEVANT CHARACTERISTICS
columns of the TAW, to the actual control room I&C. '
The presence or absence of a required instrument or control was noted by a YES
or NO in the AVAIL column of the TAH. 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 - I&C 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 TAW. 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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S

18C DESCRIPTION
AND PARAMETER

s vo oo oo

CONTAINMENT W/R LEVEL
LR 942
1-88

CONTAINMENT W/R LEVEL
LR943
1-89

CONTAINMENT GROSS
ACTIVITY

RR30

1-90

CONTAINMENT GROSS

:>RCTIVXTY RRA31
1-91
4 RE-30 CONTAINMENT

HI RNGE ARER MONITOR

RE 31 CONTAINMENT

RE-33 PLT. VENT ALARA

83' 8AMPLE AREA MON.

RE-29 PLT. VENT 150
HI

RNGE GROSS GAMMA
PROCESS MON.

RE-33 PLT. VENT 113°

138C NUMBER

LR942

LR943

RR30 -

RR31

1-R30

HRCM

1-R31

1~R33.

ALARM

1-R29

PV GGM

1-R33

PAML

PAM1

PAML

PAML

pAMe

PAM2

PAM2

P2
PAM2
PAM2
PAM2

PAM2

e o0 oo oo

-

N\

EQUIPMENT CHRRACTERISTICS

INST. TYPE:SW/METER/
RECORDER/CONTROLLER

CONT. REC

CONT. REC.

CONT. REC.

CONT. REC.
CIRC METEK

ROT SW 4PB SHW

ROT SW 4 PB SW

€1aC METER
ROT SW
3PB SW

ROT SW
3 ¥B SW

ROT SW
3 PB SW

CIRC METEK

RANGE

0-100
(SCALE)
63-98
(PAVEH)

0-100

!
!
!

(SCARLE) /65

-J8
(PAPENR)

10E0Q -
10E7

10E0-10Lk7

1-10€7

1-1087

001

0.1 -

0.1 -

0.1

10 - 10E7

10E7

10E?

10E7

10€E7

UNITS

*/ FEET

X/ FEET

R/HR

R/HR

R/HR

MR/HR

MR/HR

MK/HR

MR/ HR

cim

DIVS: MRJOR/MINOR
SCALEs LOG/LINERR

2072 LINEAR 3/1
LINEAR

20/2 LINEAR S/1%
LINEAR

10E1/10%

10£1/710% LOG

10E1/20%

10E1/20% LOG

10E1/20% LUG

10E1/710%

10E1/10% LOO

10E/10% LOG

10E1/710% LOG

10E1/ 20% LOG

Figure 4-1 Sample Equipment Characteristics Form

e oo %o oo

S

CTRLs SW POS
LTSs CLR/MEANING

N/A
N/A
N/A

N/R

RET 8Ws OFF,A-11

ROT SW
OFF, ALL,/
PB13~RESET
1-TEST

ROT SW
OFF, ALL,/ PBs
3-REBET
1-TEST

ROT SW
OFF, ALL

GREEN - FAIL
GHKEEN - FAIL
GREEN- FAIL

ROT SW
OFF,CAL,H.V., OPER,
P8

ALL ReSET & BKLT
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CRITERIA_FOR DECISIONS
HFE/OPS

o Information displayed
to appropriate modality -
(visual vs. auditory)

® Appropriate parameter displayed

® Display of quantitative and/
or qualitative information
appropriate for task

® Discrete/continuous control
functions appropriate

® Display of trend information
available when appropriate

1&C

® Actual system/equipment status
information is provided rather

than indirect information (e.g.,

demand vs. valve position for
controllers, direct vs.indirect
measure of flow in system loop)

HFE/OPS/1&C

® Equipment provides appropriate
precision and range of control

® Scale units are consistent with
the degree of precision needed

® Scale range spans the expected
range of operational parameters

® Values displayed are in a form im-

mediately usable w/o0 conversion

2454t

Figure 4-2

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

equipment
rovide appropriate
information/feedback

Is
any other
equipment
available which
provides
appropriate
information
feedback?

Does
the
equipment
provide actual*
system status
information?
*(direct)

Is any
other equipment
available that

information and
reflects actual
system
status?

YES

] :

Is
the

equipment
usable?

provides appropriate

vy v v

HED

IDENTIFIED

EQUIPMENT MEETS
SUITABILITY REQUIREMENTS
FOR TASK PERFORMANCE

Flow Chart of Decision Process for Verifying
Equipment Suitability

4 -5
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5 NTROL RQOOM SURVEY
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 Phase 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 compafed 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 criteria 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 supblemented 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 (HOG) 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 WOG 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 irreguiarities 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 [Reference 2].) The reviewer/observer questioned the operator
concerning the reasons for his actions if the reasons were not clear.

5.2.1.4 Historical Experience Review

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' logs 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 PG&E DCRDR in February 1985, the NRC
jdentified additional survey requirements (Reference 3). These included
gathering more quantitative and qualitative information on the operators' work
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 Workspace Survey

1

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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qlﬂ reviews of the 1ighting, 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:

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

e Preparation of a checklist and forms for data collection

e Field observations, interviews, questionnaires, and measurements
covering NUREG-0700 Section 6.1 criteria

e Analysis of data and documentation of findings

e Identification and assessment of HEDs and inclusion in the HED
‘|ﬂ database

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

5.2.2.2 Supplemental Surveys and Investigations

Varjous I&C and electrical engineering investigations were performed for HEDs
that required more information prior to their assessment. These included
jnvestigations 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
qI’ 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. HWhen 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 1isting of all HEDs (Appendix E) and summary forms (Appendix F)
‘which include HED descriptions, priority ratings, assessments,
recommendations, actual corrections to date, andnimplementation schedules.
The summary forms are arranged by category.

1710S 5-5







HUMAN ENGINEERING DISCREPANCY . CHxron

M bt 1 - 2 (crree wach) ANALYST

ITEM/LOCATION(S)

CHECKLIST CODE(S)

DISCREPANCY (MEASUREMENTS AS APPROPRIATE)

PRIORITIZATION

PRELIMINARY SIGNIFICANCE ESTIMATE:

PRELIMINARY BACKFIT FEASIBILITY ESTIMATE:

Figure 5-1 Human Engineering Discrepancy Form
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6 ESSMENT OF 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
6-1.

6.2.1 Review Process

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 1imit, 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

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

HEDs judged not to lead to errors of significant safety consequence are
further reviewed for operability concerns, including plant availability, plant
efficiency, and plant reliability.

When the review team cannot reach consensus, the majority 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 HED Priorities

{
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 1ittle 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. HEDs
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
1mpract1éal to implement an interim fix or when no correction is planned.

6.2.3 HED A ment 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 compiementary 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

17108 6 -3






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 HEb 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:

NUMBER OF HED

PRIORITY ASSESSMENT PACKAGES
1 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 CUMULATIVE 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. Hhere 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. Hithin 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 {

CATEGORY

HUMAN ENGINEERING DISCREPANCY ASSESSMENT

TITLE/SUBJECT
(Complete description is on attached HED)

ASSESSMENT: SAFETY RELATED: YES NO

Reviewers HIGH ERROR POTENTIAL: 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:
Management Team Representative Date

REJECTED BY: Reason:

Figure 6-2 HED Assessment Fornm
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7 SELECTION OF DESIGN IMPROVEMENTS
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 gssociated with
one or more deficiencies of an apparatus and/or system. All design
improvements meet the rigorous requirements of PGXE 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 Development of Guidelin

To ensure that design improvements are consistent and fully resolve the
jdentified human factors deficiencies, PG&E 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 will
be finalized and incorporated into permanent engineering guidelines to provide
design guidance for future changes.

7.2.2 Determination of Design Improvements

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
jssues. 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 PG&E'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:

e The DCRDR team establishes an HED corrective action and recommends
a change to a control room panel.

e DCPs are prepared by NECS Engineering, which includes several
DCRDR members. The DCPs also receive a safety evaluation review.

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

e DCPP Operations accepts the completed work.

e NECS Engineering closes the DCPs and updates documentation.
Several DCRDR members are involved in this process.

e The DCRDR team verifies the completed work and documentation.

As an example, Unit 1 DCP No. J-37348, "RHR Pump Control Switches Relocation
at Board VB1 Mimic," is provided in Appendix C.

7.4 IMPLEMENTATION

Many 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 Surface Panel Enhancements

Surface panel enhancements to the Unit 2 main control boards and PAM panels
consisted of new size-graduated, hierarchical, black-on-1ight-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
compieted 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 compieted during the
second refueling outage for Unit 1 for similar reasons. An example of a DCPP
Unit 2 labeling and demarcation DCP, No. J-38114, is provided in Appendix D.

7.4.2 Physical Modifications

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. Modifications to the Unit 2 PAM
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 VERIFICATION AND V ATION
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 nqt create any new

human factors concerns.

8.2 METHODS

8.2.1 Verification That Correction Meets Intent of Recommendation

In most cases, the design engineers responsible for developing the design
change packages (DCPs) for the DCRDR-related changes are ejther members of the
DCRDR core review team or are directly supervised by core team members. HKhere
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, mare 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 1ist 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 Verification That Corrections Were Implemented Correctly

The implementation of HED-related DCPs, like all design changes at DCPP, is
verified according to standard PG&E 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. HWhen 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
jntermediate 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
1imits 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 Verification That No New Human Factors Concerns Were Created

After a change is implemented, the new plant configuration is reviewed in
1ight 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 will 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, justification for any differences
from the original review team recommendations, reference to the implementing
document(s), record of verification and validation acceptability, the
reviewers' initials 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 1.
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CHRON #

m CATEGORY

HUMAN ENGINEERING DESCREPANCY CORRECTION

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

CORRECTION:
IMPLEMENTATION:
SIMULATOR UNIT 1 UNIT 2
Design Change Package No.:
Other Request (AR, Memo):
m Issue Date:

Completion Date:

VERIFICATION AND VALIDATION:

SIMULATOR UNIT 1 UNIT 2
1st rev/2nd rev 1st rev/2nd rev 1st rev/2nd rev
Acceptable (YES or NO): / / /
Date: / /A /
Reviewer(s): / / /
Comments: ..
CONCURRENCE:
m Management Team Representative Date

Figure 8-1 HED Correction Form
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e 9  COORDINATION OF DCRDR WITH OTHER IMPROVEMENT PROGRAMS

®

9.1 INTRODUCTION

PG&E 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' ability 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 assistance 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:

J 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 1ists 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)

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 1ist developed by the DCRDR team was coordinated with procedure
writers to ensure consistency. Members 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 of procedural HED
resolutions by using the verification and validation approach described in
Section 8. HWhen 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 MONITORING SYSTEM (PAMS)
INSTRUMENTATION

9.5.1 IntngugtiQﬁ

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 PAMS instrumentation, a
system function review and task analysis to determine informational needs, and
a survey of the PAMS 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 PAMS review were included in the DCRDR database for
review and assessment by the DCRDR review team.

9.5.2 Review of PAMS Instrumentation
9.5.2.1 Structured Operator Interviews

Structured operator interviews relating specfically to the PAMS 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 PAMS
instrumentation.

9.5.2.2 System Function Review and Task Analysis (SFRTA)

The PAMS instrumentation, including that which is located on the PAM panels,
was reviewed during the SFRTA performed by General Physics Corporation, as
described in Section 3.

9.5.2.3 PAMS Instrumentation Survey

A survey was made of the PAMS 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 comparisdn of PAMS and normal operating
requirements for cases where the PAMS function has been incorporated into an
instrument used for normal plant operation.

9.5.3 Results

HEDs generated during the Phase I and Phase II reviews of the PAMS 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 PAM panels 1 and 2 to improve functional groupings, and the replacement
of all PAM panel recorders with improved models. Hierarchical, size-graduated
labeling and 1ines of demarcation were appiied to all the PAM panels in
accordance with the design guidelines developed for the main control boards.
9.6 SAFETY PARAMETER DISPLAY SYSTEM (SPDS)

9.6.1 Intr n

The SPDS displays have been reviewed and are being enhanced to incorporate

1710S 9 -4






human factors guidelines, the latest revision to the Westinghouse 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 Manager is also the Project Manager for any SPDS upgrade programs.

9.6.2 Interviews with Operations Personnel™

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 SPDS Displ 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 operating facility to determine the availability of SPDS displays.
Considered in this investigation were the instruments' range, 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 SPDS Improvement Design

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
U 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 WOG ERGs

. Revision of SPDS primary displays

. Revision of SPDS secondary displays (EO, El1, etc.)

J 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
js considered in the SPDS modification plans.
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Figure 9-1 DCRDR Interface with Other Activities
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Figure 9-2 Results of EOP Interviews







10 NCLUSION

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 foliowed the NRC's recommendations for the conduct of the system

" function review and task analysis. PGXE 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:

1

° 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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11.1 INTRODUCTION

This section describes the .HED numerical 1isting, 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 1ist. HED |
categories are described in Section 11.3.

1 HUMAN ENGINEERING DISCREPANICIES . }

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.

- Control m D n

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

A.1  TRAFFIC FLOW
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 WORKSTATION
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.8 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 TLLUMINATION
Normal and backup 1ighting 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.

B - Panel Design

HEDs in this category deal with anthropometric considerations, distribution of
system controls and displays, laydown space for procedures, visibility, and
reachability.
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B.1  ANTHROPOMETRIC FACTORS
Identification of controls and displays located outside the anthropometric
1imits for the fifth to ninety-fifth percentilé operator.

B.2  CONTROL OPERATOR STATION
Anthropometric and desk-top availability of the CO desk.

B.3  CONCENTRIC CONSOLE CONFIGURATION

General problems created due to the concentric arrangement of the control
console. More specific cases are covered in categories C.3 (control-display
separations) and F.4 (labels sized for actual reading distances).

B.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.

B.5 PROCEDURE LAYDOWN PROVISIONS
Adequacy of top surface of control console and rolling carts.

B.6 ALARM RESPONSES
Interrelationship of locations of CO desk, annunciator acknowledge buttons,
and annunciator typewriter.

B.7 SPDS
Manning and use of the SPDS.

— Panel

HEDs in this category deal with organization of components, mimic
arrangements, and functional groupings.

C.1  PANEL ORGANIZATION AND GROUPING

General lack of sufficient demarcation between systems and subsystems.
General logic of existing groupings.
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C.2 MIMIC PANEL ARRANGEMENTS
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.

- Control

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.1  CONTROL ACTUATION FORCE
Specific controls that are too easy or too hard to operate.

D.2 CONTROL MOVEMENT 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.

1710S 1M -4






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.8 SPECIFIC CONTROL OPERATION CASES
Errors caused by misunderstanding or misoperation of controis.

D.9  ACCIDENTAL ACTIVATION OF CONTROLS
Controls that are near the edge of benchboards or project into aisleways.

D.10 GUARDING CRITICAL CONTROLS
Controls that require guarding to prevent inadvertent actuation.

E - Displays

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

E.1  CONTROL/DISPLAY INFORMATION 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 COMPATIBILITY
Adjacent indicators with identical or related information that do not have
identical scales.

E.5 DIRECTIONALITY OF MOVEMENT 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 ~ METER OBSCURATION
Meter pointers that may obscure numbered markings.

E.6.c POINTERS - OBSCURED
Meter or recorder pointers that are obscured from view.

E.7 BANDING
Meter banding material, range, and associated color coding.

E.8 MARKINGS ORIENTATION
Meter 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.11 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 1ight displays.

- 1in

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

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 MOUNTING
Labels that are coming off of panels.

F.8 COVERED LABELS
Labels that are covered by hanging tags.

F.9 LABEL PLACEMENT
Labels that are not clearly associated with their associated panel elements.

F.10 HIERARCHICAL, SIZE-GRADUATED LABELING |
General lack of use of hierarchical, size-graduated labeling in the control
room.

F.11 INCONSISTENT LABELING PRACTICES
Use of inconsistent letter heights, stroke widths, or label material.

G_- Main Annunciator

HEDs in this category deal with annunciator window identification and
labeling, the typewriter/printer, input identification and prioritization, and
alarms. Related HEDs may also be found in category B.6 (Alarm Responses).

1710S 11 -8






G.1  MAIN ANNUNCIATOR HWINDOWS
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  AUXILIARY ANNUNCIATORS
Interpretation and accessibility of remote annunciator readouts.

H - Plant Communication System

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

H.1  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.

J - Emerqgency Operating Procedure (EQPs)

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

J.1  PROCEDURE AVAILABILITY/IDENTITY
General availability of the EOPs and their indexing.

J.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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J.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.

J.5 PROCEDURE/LABEL CORRESPONDENCE
EOPs that use terminology different from the component label identification or
different from common operator usage.

- Maintenance Rel

HEDs in this category deal with components that require maintenance, as well
as designs of components or boards that hinder proper maintenance.

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

S — Unit 1 vs. Unit 2 Differences

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 19 ascending
numerical order within the categories. A complete numerical 1isting 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.

INTERVIEW: 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 1ist 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
panels)
CC1, CC2, CC3 - Control consoles 1, 2, and 3, respectively
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CC4 - The secondary P-250 computer console

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

EP - Operating procedure used by control room operators
(EOPs, AOPs, etc.)

ES - Hot shutdown panel (remote shutdown panel)

F - Front (west) wall of the control room

G - Generic, nonspecific location (sometimes used
interchangeably with location OP)

INCR - Incore instrumentation racks (within backrack area)

KV - 500 kV panel (within backrack area)

NIS - Nuclear instrumentation system panels (within
backrack area)

oP - Central operating area

PAM, PAM1, - Postaccident monitoring panels

PAM2

VB1, VB2, - Main control boards (vertical boards

VB3, VB4, 1, 2, 3, 4, and 5 respectively)

VB5

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 identification 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 1.
UNIT 2 DCR - 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
anoiher 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

Person Title Person
P.E.Beckham Project Manager - M.H.Dawson
B.W.Giffin Management Team Leader M.E.Jennex
F.J.Cucco Review Team Leader L.R.Schroeder
S.Auer Management Team (NECS) J.J.Vranicar
K.Herman Management Team (NECS) R.C.Hashington
L.Homack Management Team (DCPP) J.B.Neale
J.A.Sexton Managément Team (DCPP) S.A.Schaen
B.M.Grosse NECS Engineering R.L.Fisher
J.J.Lisboa NECS Engineering T.H.Pellisero
:Qﬂ}! G.Seshagiri  NECS Engineering S.R.Fridiey
S.Hong NECS Engineering R.L.Ewing
J.Parris NECS Engineering C.G.Smith

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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Human Factors Consultant
Human Factors Consultant
Human Factors Consultant
NOS Engineering

NOS Engineering

NOS Engineering

NOS Engineering

DCPP Engineering

DCPP Engineering
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DCPP Operations

DCPP Operations

DCPP Operations

DCPP Training

DCPP Training
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EXPERIENCE

4/67 to 4/71

6/75 to 9/75

5/77 to 11/77

11/77 to 12/77

2/78 to 5/80

PETER E. BECKHAM
286 Redwood Road
San Anselmo, CA 94960
(415) 456-6571 (Home)
(415) 972-3815 (Work)

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.

U. C. BERKELEY

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

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.

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.

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.
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7/80 to 8/80

9/80 to 2/81

2/81 to 5/81

5/81 to 6/81

7/81 to 7/84

7/84 to 7/85

JAMES A. FITZPATRICK NUCLEAR POWER STATION
Oswego, NY

Reactor analyst

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.

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

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 1II Data System.

Susquehanna Units 1 & II Steam Electric Station (PP&L).
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.

PACIFIC GAS AND ELECTRIC - NUCLEAR PLANT GENERATION

Nuclear Generation Engineer

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.

Acting Senior Safety Review Engineer

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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m 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 Engineer of the Plant
Modification and Improvement Group (PM&I)

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

Activities include:
- Preparation of safety evaluations per 10CFRS0.59
- Project Manager Control Room Design Review
- sSafety Parameter Display System (SPDS) Upgrade
- Reliability Centered Maintenance (RCM) Pilot Program
- Plant Outage Support
- Expert System & Artificial Intelligence Pilot Program
- Plant Life Extension Salem ATWS 8328 Responses
‘ - General Safety Issues

ar‘ - 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 (INPO).

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
ﬂ’ - Core Management Engineer
- Senior Reactor Operation (BWR 6 Certified)
- Professional Development
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(E» 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
- 2inger-Miller - PGandE
- Supervisory Leadership and Business Skills - PGandE






EDUCATION

RESUME
OF
BRYANT W. GIFFIN

North Carolina State University
- B. S., Electrical Engineering (1967)

U. S. Navy

- Nuclear Power Training

EMPLOYMENT HISTORY

1959-80

(1%67-80)

1980-81

1981-84

1984-85

1985-Present

Present

U. S. NAVY
Retired as Lieutenant Commander

Assigned to U. S. Navy nuclear ships and facilities.
WESTINGHOUSE ELECTRIC COMPANY

Senior Engineer, Nuclear Training Section of the Nuclear
Service Division

Responsible for preparation of nuclear-related training
material. ~

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.

Instrument and Controls Maintenance Manager, Diablo Canyon
Nuclear Power Plant

Supervising Nuclear Generation Engineer, Nuclear Operations
Support

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: PACIFIC 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 - Currently assigned to the Nuclear Operations Support
Present Department.

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

April 1980 - Assigned to the Instrumentation and Controls Section of
June 1985 the Mechanical and Nuclear Engineering Department.

As an engineer, responsible for I&C 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 I&C coordinator for ALARA
concerns and for spare parts procurement.

Member of the DCRDR Review Team.

July 1975 - General Construction Department, Onsite Field Engineer.
April 1980
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 writihg test procedures for
instrumentation and control loops for several plant
systems and actively participated in startup testing.






EDUCATION

SIEGFRIED AUER

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

EXPERIENCE
1951 - 1959
1961 - 1964
1964 - 1966
1967 - 1982
1983 - Present

CROWN ZELLERBACH CORPORATION
Electrical Superintendent

In charge of general maintenance of electrically powered
equipment.

STANDARD OIL
Electrical Engineer

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

PACIFIC GAS AND ELECTRIC COMPANY
Electrical Engineer

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.

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.






KLEMME L. HERMAN
RESUME
427 Montford Avenue Telephone: (415) 383-5834 (Home)
Mi1l Valley, California 94941 (415) 943-4789 (Work)
PROFESSTONAL OBJECTIVE:

A challenging position in project management or technical management with good
advancement opportunities. .

EDUCATION:

8.S. - Electrical Engineering (with honors), University of Wisconsin
8.S. Naval Science (with honors), University of Wisconsin

M.8.A. Portland State University (all academic requirements compieted)
U:S. Naval Nuclear Power Training

EJUCATIONAL HORORS:

Awarded Sophomore and Senior honors; elected to Tau Beta Pi, Eta Kappa Nu, Phi Kappa
Phi, Delta Epsilon and Scabbard and Blade honorary societies.

PROFESSIORAL EXPERIENCE:

Over twenty years experience in the operation, design, construction, and start-up of
large electric generating stations. This experience includes project management,
power plant operations, operational design review, preoperaticnal testing,
licensing, quality assurance, plant modification and administrative pracedure
development. This experience has been gained through a consulting firm, a utility
and the U.S. Navy Nuclear Program.

1976 to Present - Impell Corporation (formerly EDS Nuclear), Walnut Creek,
California. Presently CLIERT SPORSOR and PROJECT MARAGER for Pacific Gas and
Electric Company and Portland General Electric Company. Responsible for
coordination of all sales and marketing with these two clients and project manager
of all work. Some recent projects include emergency planning (five years), plant
information management system data base development, quality assurance contracting,
pressurizer surge 1ine analysis, reactor coolant loop hot leg analysis, relaxation
of snubber testing criteria and IE bulletin 83-28 response.

Previously DIVISION MANAGER reporting to Western Region Regional Manager,

San Francisco. Responsible as profit center for revenuss, 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, spare parts programs
and management systems. Managed up to sixty professional employess.
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1970 to 1976 - Portland General Electric Company, Portland, Oregon. INSTRUMENT AND
CONTROL SUPERVISOR at the Trojan Nuclear Plant. Responsibilities included hiring
and training of department personnel; planning and directing start-up of the
instruments, computer and electrical controls; testing and maintenance of the .
computer and instruments; and establishing the administrative organization including
the preparation of administrative procedures, surveillance test procedurss,
maintenance procedures and test equipment calibration procedures. To aid in this
effort and to provide an orderly transition into power operations, planned and
implemented a computer program for maintenance planning, spare parts control,
surveiilance testing and instrument calibration.

1963 to 1970 - OFFICER in the U.S. Navy Nuclear Submarine Force. Assignments
included engineering and operations duties aboard a polaris submarine during five
sixty-day patrols and aboard a fast attack submarine. In addition, served two years

as Department Head and Instructor at the Naval Nuclear Power School, Vallejo,
California.

PROFESSIONAL QUALIFICATIONS:

Registered Professional Engineer -~ Electrical, State of Oregon

@’ PUBLICATIONS:

"Trojan Protection Systems and Testability,” presented to the Instrument Society of
America.

ACTIVITIES AND INTERESTS:

College - Several, highlighted by House President, Vice Prosidoﬁt and Social
Chairman; Signa Phi Fraternity Rush Chairman; Dormitory Association Director of
Intramural Sports; Flying Club and Freshman track.

Post College - Swimming (presently swim 4,000 yds. a week), youth program leader for
YMCA and Boy Scouts, ski instructor, hiking, fishing, hunting, and private pilot.

Naval Reserve = Captain (06) in Naval Reserve. Positions held have included
Commanding Officer, Executive Officer. Trainina nsss- :

REFERENCES:

Available upon request.






LAWRENCE F. WOMACK
Engineering Manager

EMPLOYMENT HISTORY

July 1972 - NUCLEAR PHYSICS GROUP, STANFORD UNIVERSITY

June 1976 Laboratory Assistant on a half-time basis in the Physics
Department.

July 1976 - WESTINGHOUSE HANFORD COMPANY

Feb. 1978 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.

PACIFIC GAS AND ELECTRIC COMPANY

Mar. 1978 - Power Production Nuclear Engineer assigned to Diablo
Sept. 1979 Canyon Power Plant.

Oct. 1979 - Promoted to Senior Power Production Nuclear Engineer.
Oct. 1981 ‘

Nov. 1981 - Transferred to position as Senior Power Production
Feb. 1983 Engineer (Computer Support).

Mar. 1983 - Promoted to Assistant Power Plant Engineer

Nov. 1983

Dec. 1983 - Promoted to Engineering Manger.

Present

NUCLEAR EXPERIENCE

FFTF - Successfully completed operator's training course. Responsible for

presodium £ill testing 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, 2ion, Illinois.

Senior Reactor Operator Training - Phase 2 and 3 training April through
August 1981. Westinghouse Training Facility, 2ion, 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, 2ion, 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' Island and PWR and Washington
Public Power Supply BWR.

PACIFIC GAS AND ELECTRIC COMPANY

May 1977 - Employed by PGandE General Construction Department. Assigned
Nov 1977 to Diablo Canyon as startup Group Supervisor.

Nov 1977 - Transferred to Steam Department. Assigned to Diablo Canyon as
Oct 1979 Power Production Nuclear Engineer.

Oct 1979 Senior Power Production Engineer (Operations) at Diablo

July 1980 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 Diable Canyon Power Plant.

Participated in requalification training on Westinghouse PWR simulator (three-
and five~day training programs) at 2Zion, Illinois, 1980, 1981, 1982 and 1983.






EDUCATION:

PROFESSIONAL
DATA:

EXPERIENCE:

BRUCE M. GROSSE
Senior Electrical Engineer

B.S., Electrical Engineering, University of Colorado, 1976

Registered Professional Electrical Engineer in California
Member - Institute of Electrical and Electronics Engineers
Power Engineering Society
Industrial Applications Society

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.






®

1973 - Present

o]

JOSEPH J. LISBOA

ENGINEERING EXPERIENCE

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 Commission (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.

(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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1867 - 1973

1959 - 1966
1956 - 1959

(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.

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)

Japan 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.

- Interpreted IEEE, ASME, AEC regulations for local and
foreign plants.

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) N
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 - BECHTEL WESTERN POWER CORPORATION
Present 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 Assignment: 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 Assignments
@’ ’ 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

‘*i Licensed Architect in State of California
Member, American Institute of Architects






ACADEMIC
CREDENTIAL:

WORK
EXPERIENCE:

April '83 -
Jan. '86

Peb. '86 -
May '87

June '87 -
Present

D

SIMON L. WONG
270 BAYVIEW CIRCLE
SAN FRANCISCO, CA 94124
(415) 821-1269

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.

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.

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 Power Plant

-provide field walkdown verification for the Seismic Induced
System Interaction Program (SISIP)







PROFESSIONAL
AFFILIATION:

TRAINING:

-responsible for the engineering and design for the SO00KV
main step up transformer spare bank testing.

-provide engineering support to plant maintenance and
operation activities.
JEEE Power Society Member

-Computer Aid Design Drafting (CADD)
-Nuclear Plant Operation & Systems Training
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HUMAN FACTORS
EXPERIENCE

10 months

15 months

4 months

1 1/4 years

JENNIFER R. (JENN) PARRIS

Bechtel Western Power Corporation and Bechtel Eastern Power Division

| designed human factors enhancements for implementation on the Diablo Canyon
Power Plant control room panels. | 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. | was directly
responsible for hall 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, | also prepared design packages for instrument relocation and
replacement to resolve other human engineering discrepancies on these panels.

| developed sections of the supplemental control room design review report of the
Turkey Point Nuclear Units for utilty submittal to regulatory agencies. This report
completed documentation of the plant's compliance with control room human factors
guidelines and regulations. | evaluated plant changes for human factors impact and
for closure of known human engineering discrepancies, organized annunciator system
modifications into design packages and identified implementation methods for human
factors enhancements. To do this, | worked closely with both plant operations
personnel and with engineering representatives of the client utility.

Al the Limerick Nuclear Plant, | was the Bechtel engineer responsible for the highly
time-critical implementation of the plant's control room human factors enhancement
concepl. This involved comprehensive paint, label and mimic application for which |
had to develop special masking materials, application techniques, and a new
engineering drawing for each panel. 1 also provided around-the-clock 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 redesigned the main
control room panels of the Midland Nuclear Plant to incorporate human factors
enhancements. For this, | developed new specHications and drawing standards. My
responsibllities also involved functional supervision of the team's engineers and
drafters, and coordination with computer-aided drafting, other engineering disciplines
and the client utility's engineers. The task involved several hundred drawings and |
received a performance award for being instrumental in keeping it on schedule. Later,
I monitored its implementation at the plant site, resolving problems and materials
questions until total plant construction cancellation by the client hatted the work.
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A
m RELATED
EXPERIENCE

9 months

11/2years

21/2 years

EDUCATION

PROFESSIONAL
DATA

- PERSONAL

REFERENCES

Proposal and Qualification Document Preparation

As a staff engineer for Bechtel National, Inc., | was proposal engineer or proposal
manager for the preparation of Bechtel's submittals to potential clients within the
defense, space, nuciear waste processing, and power generation industries. |
developed document requirements, composed technical and graphic input, and
monitored both the information flow and physical preparation of the documents.
Written or graphic input | formulated included project execution plans, personnel
resumes, and descriptions of the company’s capabilities and relevant project
experience.

Reliability Engineering

Initally at Bechtel, | was a staff reliability engineer. | assisted in fallure mode and
eflects (FMEA) reviews, probabilistic risk assessment (PRA) analysis and report
writing; developed sampling plans per MIL standards; 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 videotape.

Industrial Engineering

Prior to my graduate studies, | was an industrial engineer for Cessna Aircraft
Company. | coordinated styling and production improvements to aircraft pars and
cabin interiors, and developed capital expenditure studies for new manufacturing
equipment.Before joining Cessna, | was a systems and business planning engineer fo
ALCOA (Aluminum Company of America), where | developed a master product code
system for use with both production scheduling and marketing computer programs. |
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, Univershy of Cincinnati

Engineer-in-Training certlficate, Tennessee

Member, American Institute of Industrial Engineers, Human Factors Society, and
Alpha Pi Mu (Industrial Engineering honor society)

Graduate, Lifespring Basic and Advanced Training

Bom April 26, 1954

U.S. Citizen

Security Clearance - DOE *Q", December 1986; inactive
Private Pilot's License, ASEL

Available upon request






EDUCATION

PROFESSIONAL
DATA

EXPERIENCE

JOSEPH L. SEMINARA
Human Factors Consultant

B.A., General Psychology, New York University, 1950
M.A., Experimental Psychology, New York University, 1952

.

Fellow: Human Factors Society (HFS)
Former Member: HFS Executive Council

HFS Publication Board
Recipient: Jack A. Kraft Award, 1983

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.0., 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 1IV: Human Factors Considerations for Advanced
Control Board Design, March 1980

o Seminara, J.L., Gonzalez, W.R., and Parsons, S$.0., 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. Nine 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. BURGY
Director, Buman Performance Systems

— L

RDOCATION 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 General Physics Corporation

1979 - Present 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
avditory and visual perception methods, multivariate
statistical analysis, mini/micro computer applications
and software psychology.

. Managed a major 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 cCrews was developed
in this program. The task analysis methodology used
in this project was discussed and compared to
traditional task analysis and job 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 configquration. The results of the data
collection effort were compiled in a computerized 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
project involved the development of task analysis
formats and collection methodology for the Fire
Control and Acoustic Subsystems in the early Concept

OF-3F 40 B/08
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1978 ~ 1979

1976 - 1978

Development Phase. Team performance improvement and
training enhancement were primary goals of the systems
development effort.

Research and development experience has included two
Electric Power Research Institute studies entitled
(1) Survey and Analysis of Communication Problems in
Nuclear Power Plants, and (2) Operability Design
Review of Prototype Large Breeder Reactors.
Methodology for collection and analysis of real-time
field data in power plant control rooms was developed
as part of the communications study. Munction/Task
analyses and operational sequence diagrams were
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 power plant control
room reviews 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 Trojan Stations.
Evaluations have included the application of current
NRC Buman Pactors Engineering guidelines and existing
military standards (MIL-STD-1472C) to control room
degsigns as well as field and laboratory experimenta-
tion to validate criteria used in design trade-off
analyses.

Consultant

Private consulting in statistical design and analysis,

computer programming and applications, microcomputer
systems and software psychology.

Catholic tniversity, Buman Performance laboratory

Research Assistant

Applied and basic research experiments conducted on
auvditory signal classification of complex underwater
sounds. Research sponsored by the Human Pactors
Engineering branch of the Office of Naval Research.
Additional research and related aresas included
auditory and visual pattern recognition, performance
msasurement 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

PROFESSIONAL
ORGANIZATIONS

AWARDS

PUBLICATIONS

Eagleville Hospital and Rehabilitation Center

Research Assistant and Interviewer

Interviewed study participants and assisted in data
processing for an Alcohol Abuse Research Grant and
coordinated all programming and clerical needs for a
sub-study on Life Stress Bvents. 6£kills in
programming included JCL, 6PSS, PL/1, and FORTRAN on
IBM 370/168 system.

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 X1

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: Project Approach and

Methodology (NUREG/CR-3371, Vol. 1). Washington,

D.C.: U.S. Ruclear Regulatory Commission, September
1983.

Burgy, D., lempges, C., Miller, A., Schroeder, L.,
Van Cott, H., Paramore, B. Task Analysis of Nuclear
Power Plant Control Room Crews: Data Results

Nuclear Regulatory Commission, 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)0 wa’hingtm' DoCo‘ U.S.
Muclear Regulatory Coumission, December 1984.
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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.: U.S.
Nuclear Regulatory Commission, December 1984.

Burgy, D., and Bchroeder, L. Ruclear Power Plan
Control Room Crew Task Analysis Database: SEEK
Bystem. (NUREG/CR-3606) Washington, D.C.: U.S.
Nuclear Raqulatory Commission, May 1984.

Topmiller, D. A., Burgy, D. C., Roth, D. R.,

Doyle, P. A., and Espey, J. J. B8urvey and Analysis
of Communications Problems in Wuclear Power Plants
(EPRI RP 501-5). Electric Power Research Institute;
Palo Alto, CA, September 1981.

Burgy, D. C., Doyle, P.'A., Barsam, H. F., and |
Liddle, R. J. Applied Buman Pactors in Power Plant
Design and Operation. Columbia, MD; General Physics
Corporation, 1980.

Howard, J. H., Jr., and Burgy, D. C. "Structure
Preserving Transformations in the Comparison of
Complex Steady~State Sounds" (Technical Report
ONR-78-6). Washington, D.C., The Catholic University
of America Buman Performance laboratory, December
1978.

Howard, J. H., Jr., Ballas, J. A., and Burgy, D. C.
"Feature Extraction and Decision Processes in the
Clagssification of Amplitude Modulated Noise Patterns"”
(Technical Report ONR-78-4). Washington, D.C., The
Catholic University of American Buman Performance
Laboratory, July 1978,

Boward, J. H., Jr., Burgy, D. C., and Ballas, J. A.
®"A Deglitching Circuit for the AASO D/A Converter.™
Behavior Research Methods and Instrumentation, 1978,
JEJ (6), 858-860.

Burgy, D. C. “Hemispheric Asymmetries in the
Perception of Non-Speech Sound Characteristics.”
Unpublished master's thesis, The Catholic University
of America, May 1978.
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Howard, J. HB., 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 Summary Report: Methodology and Results®™ (Gulf
States Utilities Company). Columbia, MD, General
Physics Corporation, September 1984.

*Human Pactors Maintenance Plan® (Gulf States
Utilities Company). Columbia, MD, General Physics
Corporation, November 1984.

"Human Factors Criteria" (Mississippi Power & 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, April 1985.

*preliminary Human Factors Engineering Recommendations
for Near~Term Improvements of the Surry Ruclear
Station Control Room" (Virginia Electric & Power
Company, GP-R-705). Columbia, MD, General Physics
Corporation, June 1980.

*“preliminary Human Pactors Engineering Recommendations
for Near-Term Improvements of the Zion Power Station
Control Room"™ (Commonwealth Edison Company, GP-R-708).
Columbia, MD, General Physics Corporation, June 1980.

*"Human Pactors Engineering Recommendations 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.

"summary of the LaSalle County Nuclear Generating
Btation Noise Report"™ Commonwealth Edison Company,
GP-R-13010). Columbia, MD, General Physics
Corporation, August 1980.
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"Summary of the LaSalle County Nuclear Generation
Station Lighting Survey" (Commonwealth Edison Company,
GP-R-13011). Columbia, MD, General Physics
Corporatiocn, Auqust 1980.

HBuman PFactors Engineering "Considerations for
Irplementing a *Green Board' at Zion Nuclear
Generating Station™ (Commonwealth Edison Company,
GP-R-13008). Columbia, MD, General Physics
Corporation, August 1980.

"Buman PFactors Engineering Meter Banding Btudy”

{Coomonwealth Edison Company, GP-R-13016). Columbia,
MD, General Physics Corporation, September 1980, .

EXCURITY SECRET

|
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LICENSES AND
CERTIFICATIONS

EXPERIENCE
1980-Present

e

GENERAL PHYSICS CORPORATION

ROBERT DANNA
Director, Engineering Services

M.S., Environmentsl Engineering, University of Central
Florida

M.A., Physics, Hunter College of the City University of
New York

B.A., Physics, Hunter College of the City University of
New York ‘

Registered Professional Engineer (Mechanical): Maryland,
California

Ceneral Physics Corporation

Mr. Danna serves as Director of the Engineering Services
Department, responsible for approximately 40 engineers and
specialists with an annual budget of over $3.8 million. Be
has been responsidble for projects from $5,000 to $1.9
million, 8ll of which were completed on schedule and within
budget. Representative projects include:

e Pressure Vessels/Systems (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 at
the U.S, Air Force Eastern Space and Missile Center,
NASA Kennedy Space Center, Jet Propulsion Laboratory,
Edvards Test Station, White Sands Test Facility, and
Goddard Space Flight Center. Activities included the
evaluation of approximately 1000 pressure vessels and
over 400 systems containing high pressure gases (to
10,000 psig), cryogenics, rocket fuels, and hydrau-
lics. Conducted field surveys; performed engineering
enalysis to ASME Section VIII, Divisions 1 and 2, B3l
and other national standards; developed configuration
mansgenent programs; and prescribed and evalusted
nondestructive examination and test requirements, NDE
included acoustic emissions, 1iquid penetrant, magnetic
perticle, ultrasonics, and radiography. Testing
included hydrotests (to 10,000 psig) and relief valve
and component certification. Tvo burst tests, along
vith destructive testing (tensile, ispact), were
conducted.

e Codes, Standards, and Regulatory Requirements Training

Served as Project Manager snd Lead Instructor for the
developaent and delivery of GP's Codes and Standards
Course. Instructed over 30 sessions and 400 utility
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1975 - 1980

1973 - 1975

PROFESSIONAL
AYFILIATIONS:

PUBLICATIONS
AXD
PRESENTATIONS

personnel at clients including the Institute for Nuclear
Power Operations, Commonwealth Edison, Florida Power
Corporation, Georgia Power, Gulf States Utilities, Iowa
Electric Light and Powver, Portland General Electric,
Southern California Edison, and Texas Utilities.

e Technical Staff Training Program Development
Served as Project Director for the development of
engineer training programs for 6 utilities including
nuclear licensing, materisl science, nuclear plant
chenistry, repair and replacement, plant modifications,
and environmental qualification.

® Technical Services to the Nuclear Utility Industry
Managed or coordinated numerous technical support
contracts including procedure reviews. and upgrades,
systen design description development, configuration
management program development, low level radioactive
vaste studies, and plant operability reviews, 1In
addition provided coordination for staff augmentation in
mechanical and electrical engineering desciplines to
utilities including Pennsylvania Pover and Light,
Pacific Gas and Electric; Southern Californis Edison,
Virginia Power and Tennessee Yalley Authority.

United States Navy

Mr. Danne was the Director of the Physics Division at the
Naval Nuclear Power School. He developed and taught the
curriculum, revised the text, and trained new
instructors. He also taught reactor dynamics, core
characteristics, and reactor principles.

Hunter College of the City University of Nev York

Mr. Danna was a Lecturer and Research Assistant in the
Physics Department. He taught a two-semester course in
physics to science majors. In addition, he developed
computer simulations for the study of chemical structures
by resonance spectroscopy.

Member, American Society of Mechanicel Engineers
Member, American Society for Quality Control

Mr. Danns hss co-authored over 10 technical publications in
subject areass including pressure vessel/system failure pre-
vention program development, configuration management,
techncial staff training, and low level radiocactive waste
managenent for professional organizations including
American Society of Mechanicsl Engineers, American Nuclear
Society, Institute of Envirommental Sciences, ‘and Society
for Computer Simulation,
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MICHAKL W. DAWSON
Manager, Program Development

(0

EDOCATION

LICEREES ANRD
CERTIFICATIONS

EXPERIENCE
1981 =~ Present

M.S5. Candidate, Nuclear Engineering/Health Physics,
University of Cincinnati

B.B.A:, Business Management, National University

U.S. Navy Nuclear Power Training Program

Certified PWR Senior Reactor Operator

Certified Level III Quality Assurance in accordance with
ANSI N45.2.6 for Administration, Documentation and
Training; Level II Quality Assurance for Operations
Inspections ur

Electrical Operator: U.S. Navy Nuclear Power Program
Engineering Laboratory Technician: U.S. Navy Nuclear

Power Program

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
regsponsible for the coordination of projects in the
wegtern U.S5. from GP's San Diego Regional office.
Representative projects include:

e Station Operations Services
Prepared system operating and adminiatrative
procedures, annunciator response, test, and
surveillance test procedures. Walked-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.

® Training Program Development
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 Btation. Developed course materials
for: the legal basis for industry Codes and
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Standards; nuclear regulatory issues of reportability
and unreviewed safety questions; management
organization and staffing; quality control
inspection; procurement requlatory requirements and
procedures.

Training Services

Administered and taught Radiation Protection course,
the GP Ruclear 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 Procedures;
Responsibilities of Management Review and Audit
Committees. ’ .

Quality Assurance/Program Development Services

Prepared site organization 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 despartment 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 modification control.

Human Factors 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 l&C.
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EXPERIENCE
1981 - Present

GENERAL PHYSICS CORPORATION

MURRAY EUGENE JERNEX
Project Manager

Professional Certification, Micro-Computer Bngineering,
University of California at San Diego Extension

Master of Business Adninistration 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

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 1, 2 and 3, and designing an
Airlock Interlock Failure Alarm for the Unit 1 control
room. Mr. Jennex also has served as the General Physics
On-site Project 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 PPC 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. Bis 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 planning 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 Project. BHis
duties included writing specific system descriptions and
editing of all descriptions for technical accuracy. Mr.
Jennex also served as the project liaison between General
Physics and the client. Mr. Jennex's auxiliary duties
included researching data voids for the SONGS 2 and 3
simulator project. During this time, Mr. Jennex has
achieved a high degree of technical expertise on the
British built GEC Turbine-Generator and the main feedwater
punp, incore and excore detector, control element drive
mechanism, and reactor protection systems. Prior to this
assignment, Mr. Jennex completed an Emergency Operating
Pacility (BEOF) 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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1978 - 1981

1975 - 1978

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 (11) 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.

U.S. KAVAL NUCLEAR POWER 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.

CHEMISTRY DEPARTMENT, WILLIAM JEWELL COLLEGE

As a Laboratory Assistant, Mr. Jennex spent three (3)
academic years operating and supervising the freshman
laboratory. He was also responsible 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. SCHROUEDER
Manager, Industrial Systems Technology

EDOCATION

EXPERIZNCE
1582 -~ Presgent

1961 - 1982

Ph.D., Experimental/Applied Psychology, Lehigh University
M.S., Engineering Psychology, Lehigh University

B.S., General Engineering, University of Illinois

B. A, Psycholsgy. University of Illinois

General Physics Corporation

Dr. Schroeder's areas of expertise include job and task
analysis, procedures validation, equipment design studies,
operations research, and organizational 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. Ee
is currently managing a staffing study for the Ameritech
Publishing Company. In addition, Dr. Schroeder has
developed and given numercus supervisory skills and
diagnostic skills workshops for operations and technical
staftf,

U.R.C. Muclear Infustries

Dr. Schroeder worked as a human factors specialist,
interfacing with engineers and other staff in identifying
and solving problems relating to equipment dasign, 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

1973

1972

PROFESSIONAL
AFPFILIATIONS

PUBLICATIONS

Department of Pgychology, 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
projects, and serving as academic advisor to day and
evening session students having an interest in applied
psychology.

Wigdahl Electric Company

Dr. 6chroeder worked as a consultant, identifying potential
organization problems and conducting problem solving
sessions.

Jewish Employment and Vocational Gervices

As an industrial psychologist, Dr. Schroeder consulted with
several industries and governmental agencies in order to
develop, validate and administer "job-related” personnel
selection tests under a Department of Labor contract.

Member, Human Factors Society
Member, American Nuclear Society

"A Human Factors Guided Survey for Systems Development,®
American Nuclear Society Winter Meeting, December 1981,
coauthor with D. R. Powler.

"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,

*ragk Analysis of Nuclear Power Plant Control Room Crews,
Vol.", NUREG/CR-3371, U. 8. Nuclear Regulatory Commission,
June 1983, Authored with D. Burgy, C. Lempges, A. Miller,
H. Van Cott, and B. Paramore.

“Crew Task Analysis Database: SEEK System Users Manual
NUREG/CR-3606, U. 8. Nuclear Regulatory Commission,
Authored with D. Burgy, March 1984.
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PROFESSIONAL
DATA

EXPERIENCE

JOHN J. VRANICAR
CRDR Team Leader, Phase 1

B.S., Mechanical Engineering, California State
Polytechnic University, 1971

Registered Professional Mechanical Engineer, State of
California

Pacific Gas_and Electric Company
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 1I.

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 Valley Authority
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.
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EXPERIENCE
(cont'd)

JOHN J. VRANICAR

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. Navy

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.
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ROBERT C. WASHINGTON
4176 Pickwick Drive
Concord, CA 245231

(41%) 825-8244 (Home)

(415) 972-702F (Work)

California Polytechnic State University, San Luis Obispo

- B, S., Electrical Enqinmeering (Decambar 1979}

EMFLOYMENT HISTORY

Aug.
Dec.

Feb.
Mar.

®

Mar.
May

May
Apr.

Apr.
Nov.

Nov.

1977
1977

1978
1979

1780
1983

1983
1984

1984
1984

1984

PFrecent

U

BECHTEL. FOWER CORFORATION, LA POWER DIVISION

Enginaering Aauistant, Control Systems Dept., responsible
for the design of flue gas scubber instrumentation
associated with fossil fuel power plants.

CALIFORNIA POLYTECHNIC STATE UNIV. - ENGINEERING SERVICES
Boilar Control Technician, assisted with the installation
and calibration of new electronic/puemantic control
systems on the univercity steam boilers,

PACIFIC GAS AND ELECTRIC COMPANY

Instrument and Control (T%C) Field Engineer, General
Construction, Diablo Canyon Nuclear .Fower Flant (DCFF),
responsible for the schoduling, material, installation
design coordination and post installation testing of
assigned instrument systems during the construction phases
of DCFP.

Unit § Lead 14 Engineer, General Construction, DCFP,
suparvision of unit 1 I&C field engineers and support
staff.

Unit § Test Supervisor, General Congstruction, DCPP, Lead
I%C Engineer rasponsibilities plus the supervison of the
unit § I&C technicians.

Nucleasr Generation Engineer, Nuclear Operationa Support -
Operations Engincering Group, responwible for providing
technical support, staff engineering, and logistical
support to the nuclear plant orqganizatione (DCFF and
Humbolt Ray FP), in the area of inxtrumentation and
contrnl,
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EDUCATION:

EMPLOYMENT
HISTORY:

JAMES BARRY NEALE
B.S. Nuclear Engineering; Purdue University, 1979
SRO License Training, 1982

Commonwealth Edison Company
September 1979 - November 1984

Worked 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 Company
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.






PROFESSIONAL
OBJECTIVE

EDUCATION

1984 - 1985

1978 -~ 1982

EXPERIENCE

1986 - Present

1984 - 1986

1982 - 1984

Summer
1980 & 1981

SHEILA A. SCHAEN
1031A Mohr lane
Concord, CA 94518

A mechanical engineering position dealing with nuclear power plant
systems and operation including interfacing with plant personnel and

outside organizations. Travel preferred.

688 Class Nuclear Propulsion Plant Test Engineer Training Course, .
Electric Boat Division of GENERAL DYNAMICS, Groton, CT .
Bachelor of Science in Mechanical Engineering, University of
Connecticut, Storrs, CT

PACIFIC GAS AND ELECTRIC COMPANY
77 Beale Street, San Francisco, CA 94106

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

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.

Mechanical Desigﬁ Engineer.

Worked in Propulsion Engineering as a Project Engineer on the
development of a titanium heat exchanger.

Quality Assurance Engineering Assistant,

Worked in Quality Assurance (QAR) 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.
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RESUME

SENIOR POWER PRODUCTION ENGINEER.(OPERATIONS)
ROBERT L. FISHER

Birthdate: August 22, 1987
Citizenship: USA
Education: B. S. Nuclear Engineering, 1977

Pennsylvania State University
Employment History: Joined PGandE in January 1979

a. December, 1966 - February, 1977 -- Active Duty U. S. Navy. Served as
Nuclear Reactor Operator in submarine service.

b. February, 1974 - June, 1977 -- Employed by Pennsylvania State
University as Senior Reactor Qperator. Participated in
University courses and research projects where research
reactor facility was utilized.

c. July, 1977 to March, 1978 -- Employed by General Electric Company, BWRTC
Morris, Illinois. Licensed as Senfor Reactor Operator
on Dresden BWR Unijt 2. Worked as Training Engineer
(Dresden BWR Simulator Instructor) preparing Senior
Operator candidates for NRC licensing examinations.

d. May, 1987 to December 1978 -- Employed by Pullman Power Products as
ggality Assurance Supervisor at Diablo Canyon Power
ant.

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 Senior Power Production Engineer.
Assigned to Operations Department
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(l[' 5. Nuclear Experience:
” a. U. S. Navy

1) March, 1969 to October 1969 -- Operator training on the Navy/SIC,
prototype reactor (CE-PWR) at the Naval Reactor Facility, Windsor,
Connecticut. Qualified as Nuclear Reactor Operator.

2) February, 1970 to February, 1974 -- Assigned to the Engineering
Department; Reactor Controls Division, nuclear submarine (W-PWR).
Qualified Nuclear Reactor Operator, Engineering Watch Supervisor and
Engineering Watch Officer. Experience in 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
involvying the reactor. Received NRC Senior Operator License, Dresden
Unft 2, DPR-19, March 1978 (SOP 3211).

c. Dresden Nuclear Power Station, Unit 2 - Licensed as Senior Reactor
Operator as part of job requirements in order to conduct formal training
courses on General Electric BWR simulator, Morris, Illinois for Senior
Reactor Operator candidates. Recefved NRC Senfor Operator License,
Dresden Unft 2, DPR-19, March, 1978 (SOP-3211)

.,
o

Dfablo Canyon Nuclear Power Plant
)
1. As Quality Assurance Supervisor, participated in Pulliman Power
Products Quality Assurance Program for construction of ASME Code
class piping in Units 1 and 2.

2. Quality Control Engineer engaged in implementing the Quality
Assurance Program in A1l safety related areas of Units 1 and 2.

3. On temporary assignment to Operating Department Training group,
participated in Cold License Training Program as an instructor of RO
and SRO cold license candidates.

4, As Power Production Engineer, participated {n the preparation and
review of Administrative, Operating and Emergency Procedures.
Provides technical and administrative assistance to the QOperations
Manager, Senfor Operatfons Supervisor, Shift Foremen, and the
Senfor Power Productfon Engineer (Operations). Provides relief
support for the Shift Foremen and Shift Technical Advisors.
?283153213n NRC Senior Operators License on Unit 1, June, 1981
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5,

As Senfor Power Production Engineer, originates, revises, and
reviews normal, abnormal, and emergency operating procedures.
Directly responsible for supervision and coordination of Shift
Engineers (Shift Technical Advisors) and Power Production Engineers
(Operations). Interviews and recommends for hire Operations
Engineers and Auxilfary Operators. Provides Technical and
Administrative assistance to the Operations Manager including
assumption of duties during vacation, trafning, or sick days.

The following is a list of specific activities efther participated
in, originated, coordinated, or directly supervised as a Senior
Power Production Engineer:

Shift Manager through commercial operation of Unit 1, Shift Manager
through {nitial 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), Westinghouse Owners Group Representative and Control

Room Desfgn Review Representative.

Received an ammendment to NRC Senjor Operator License to include
Unit 2, January 1985. (SOP-3961).

Participated in 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. My
duties were to provide overall management direction of outage
activities, resolve all conflicts effecting the critical path,
priorities and resources on my shift. Report job status and offer
recommendatfions for improvement to the outage manager.

During the Unit 2 first refueling outage was again temporarily
assigned to the outage organization as functional department outage
coordinator, The primary function of my ﬁos1t10n 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 - Received an NRC Senior
Operator License in December, 1981, (SOP-4123), on the University's
research reactor AGN-201, Timited to activities necessary to
dismantle the reactor,
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Formal Training Courses

a.

b.

c.

Graduate of Eighteen months U.S. Naval Electronics Technician "A"
School Great Lakes, I11inois - January, 1967 - June, 1968.

Graduate of six months U.S. Naval Nuclear Power School, Bainbridge,
Maryland - Sept., 1968 to March, 1969.

Graduate of six months U.S. Naval Operations Training Prototype,
SIC, Windsor, Connecticut - April, 1969 to October, 1969.

Simulator Training - General Electric BWR Training Center, Morris
IT1inois. (Twelve week course, 1977).

BWR Nuclear Engineers Course - General Electric BWR Training Center
Morris, I11inofs (March, 1978)

ggglity Assurance Auditing School, Bechtel Power Corporatiod, April
0.

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

Participated and completed Westinghouse training course for Shift
Technical Advisors at Dfablo Canyon Power Plant.

Completed Thermodynamics, Heat Transfer and Fluid Flow pre-license
Ieview course given by Energy Consultants, Inc. on December 12,
980.

Completed mitigated core damage course given by Westinghouse
Electric Corporation, July 24, 1981.

Simulator Training - Westinghouse Nuclear Training Center, Zion,
I111nois.

1) Option 111, (14 day course), 1980
2) Retraining, (5 day course), 1981
3) retraining, (5 day course), 1982

Simulator Training - NRC License Requalification Program, Diablo
Canyon Power Plant Simulator. )






EDUCATION

LICENSES/
REGISTRATIONS

EXPERIENCE

TERRANCE W. PELLISERO

B.S. Nuclear Engineering, University of Virginia, 1978

%

P.E. in Mechanical Engineering (California)
USNRC RO License OP-4562 (September 1977)

Duke Power Company, 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.

Impell Corporation, 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 Canyon 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

PACIFIC GAS AND ELECTRIC COMPANY

Aug. 1970 Assigned at Humboldt Bay Power Plant in the Operations Group.

June 1973 Promoted to Assistant Control Operator, Humboldt Bay Power
Plant.

July 1974 Promoted to Control Operator (Reactor Operator) and assigned
to Diablo Canyon Power Plant.

July 1978 Promoted to Assistant Training Coordinator at Diablo Canyon
Power Plant.

April 1980 Appointed Operator Training Specialist.

Nov. 1980 Promoted to Shift Foreman.

Nov. 1981 Promoted to General Operating Foreman.

Jan. 1985 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 Desc;iption 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.0. 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.

Diablo Canyon - Participated in the initial tra1n1ng programs and
startup testing of the plant.
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5.

PREVIOUS OPERATOR'S LICENSE

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 Theory

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 Training 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.

Equipment Description and Operation 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 Training

This course was presented by Westinghouse at the Nuclear Training
Center, Zion, Il1linois. 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.
23401
phone (B8035) 541-0920

Present Status
Asst. Control Operator Diablo Canyon Fower Plant

MILITARY EXFERIENCE

7/73 - 1/77 Reactor Plant Operator and Technician aboard U. S. Navy
nuclear powered submarine.
EDUCATION
Military
1773 = &6/73 Six months training at U. S. Naval Fressurized Water
Reactor Frototype Flant, Schnectady, New York.
6772 - 12/72 Six months academic training at U. S. Naval Nuclear
Fower Training School, Rainbridge, Maryland.
S/71 - 12771 U. S. Naval Electronics Technician (Radar) Class A
. School, Treasure Island, San Francisco, California.
4/71 - 5/71 U. S. Naval Basic Electronics and Electricity course,
San Diego, California. -
Civilian
Colleqe: Cuesta Community College, San Luis Obispo, California.
Associate of Arts Degree, Dec. 1980 (Liberal Arts)
High School: Sunnyside Senior High School, Sunnyside, Washington.

Graduated in 1969.

CIVILIAN EMPLOYMENT (After military service)

2/77 - Present Diablo Canyon Nuclear Fower Flant
Operations Dept.
NRC Licensed Reactor QOperator
Present Position:
Relief Asst. Control Operator

PERSONAL

Born: B8/14/51 in Sunnyside, Washington

Statistics: Height 5710"; Weight 160 lbs.

Marital Status: Married

Military Awards: Good Conduct Medal:; Qualified 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 - U.S. NAVY

May 1974 In the Navy nuclear power program. Final Rank E-6,
qualified as an engineering watch supervisor.

May 1974 - WESTINGHOUSE

May 1979 Training engineer at W.N.T.C. Zion, Illinois and in

Pittsburgh, Pennsylvania. Promoted to senior engineer
Grade B prior to resignation.

May 1979 - SELF-EMPLOYED

Nov. 1981 Training consultant.

Dec. 1981 - PACIFIC GAS AND ELECTRIC COMPANY
Present 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' School 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

Personal History

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

Summary of Qualifications

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.

1&C 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 Experience .

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 Experience (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., - Senfor 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 & Quality 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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PACIFIC GAS AND ELECTRIC CCMPANY

DIABLO CANYON POWER PLANT

CONTROL RCCM DESIGN REVIEW

SCENARIOS

April 25, 1986

Prepared by:

General Physics Corporation
10650 Hickory Ridge Road
Columbia, MD 21044






;HIR Scenario 1 ATWS/Loss of Reactor Coolant

Procedures Used: EP E~O Reactor Trip or Safety Injection
EP FR-S.1 Response to Nuclear Power Generation/ATWS

EP E~-0.1 Reactor Trip Résponse
EP E-1 Loss of Reactor or Secondary Coolant
EP E-1.2 Post LOCA Cooldown and Depressurization

Initial Conditions: - End of life (EOL), Hot Full Power (HFP), Equilibrium
Xenon
Scenario Sequence: 1. ' Initialize at HFP .

[y

2. Implement malfunctions to fail all automatic and
manual reactor trips'

3. Inform crew of plant conditions

QH'% 4. Allow sufficient familiarization time

5. Implement turbine‘trip i

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)

Expected Response: 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.l.






é
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Scenario Termination

Criteria:

Once the. crew determines safety injection is-not
required, a transition is made to EP E.0.l. 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-0, and the automatic actions
of SI are verified. As plant symptoms are diagnosed, a
transition is made to EP E-1.

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.

Discretion of CRDR Coordinator '






Scenario 2  Large Break LOCA “

1

Procedures Used: E-0 Reactor Trip or Safety Injection

E-1 Loss of Reactor or Secondary Coolant
E~1.3 Transfer to Cold Leg Recirculation
ECA-1.1 Loss of Emergency Coolant Recirculation
FR-C.1 Response to Inadequate Core Cooling
FR-C.1 Response to Degraded Core Cooling
FR-Z.3 Response to High Containment Radiation

RERERERBRRBA

Level
EP E-1.4 Transfer to Hot Leg Recirculation

- 2

Initial Conditions: End of Life (EOL), Hot Full Power (HFP), Equilibrium
) Xenon ‘
w Scenario Sequence: 1. 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

Expected Response: During normal, full power operations at EOL, a

catastrophic rupture of an RCS hot leg occurs.

EP E-0 is immediately entered to verify automatic
actuation of Safety Injection. 1In 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 144 is reached. At this point,






Scenario Termination

Criteria

a transition to procedure EP E-1.3-is dependent on
RWST level. When RWST level decreases to less than
333, the transition is made.

During this time, an opportunity exists for the
operating crew to implement EP FR-2Z.3, “Response to
High Containment Radiation Level."

During the SI transfer to cold-leg recirculation,
recirculation capability is lost when the SI pumps
trip. This situation causes a transition to EP
ECA-1l.l, "Loss of Emergency Coolant Recirculation."”

The RHR pumps cannot be manually started. During
performance of EP ECA-1.l, core exit temperatures
increase to a level sufficient to implement EP FR~C.2
and possibly EP FR-é.l. After SGs are depressurized to
160 psig, recirculation capability is reestablished
with a start of an RHR pump. The transfer to cPld-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.

Discretion of CRDR Coordinator






Scenario 3  SGTR W/Cooldown Using Backfill

®

Procedures Used:

Initial Conditions:

Scenario Sequence:

Expected Response:

EP E-0 Reactor Trip or Safety Injection
EP E-3 Steam Generator Tube Rupture

End of Life (EOL), Hot Full Power (HFP), Equilibrium

Xenon . .

1. Initialize at HFP

2. Inform crew of plant conditions

3. Allow sufficient familiarization time

4. Implement malfunction for steam generator tube
rupture . .

A steam generator tube rupture occurs during normal,
full power operation. An au;omatic 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-0, 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

and 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







‘.!{ﬂ ruptured SG cooldown. On low level the SG is refilled
with auxiliary feedwater. This process is repeated ‘
until RCS tempratures are less than 200°F.

Scenario Termination
Criteria: Discretion of CRDR Coordinator







Scenario 4 Secondary

"Procedures Used:

Initial Conditions:

‘Scenario Sequence:

Expected Resnonse:

Break Inside Containment with Loss of Spray Capability

EP E-0 Reactor Trip or Safety Injection
EP E-1 Loss of Reactor-or Secondary Coolant
EP E-2 Paulted Steam Generator Isolation

EP FR-P.2 Response to Anticipated Pressurized Thermal
Shock Condition

EP FR-Z.1 Response to High Containment Pressure

EP E-1.1 ST Ternination

End of Life (EOL), Hot Zero Power (HZP), Critical

1. 1Initialize at HZP

2. Implement malfunction to fail both containment
spray pumps _

3. In;orm 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

At H2P and EOL a steam line ruptures inside reactor
containment. A safety injection signal is generated
from high containment pressure, which causes the

operators to implement EP E-0.

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.” 1In
EP FR-2.1, all containment fan cooler units are







Scenario Termination

Criteria

verified operable, and an investigation into the thay
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 spriﬁgs the pump motors are manually restarted

and the operating crew returns to EP E-0.

At Step 20 of EP E~0, 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 ;o EP E~1.

During the faulted steam generator blowdown to
containment, excessive cooldown rates will provide an
opportunity for transfer to EP FR-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-1, the operating crew is directed to EP E-1.1 for.

SI termination criteria.
In EP E-1.1, safety injection is terminated, charging

and letdown flows are established, and plant eguipment
is re-aligned for shutdown conditions. ‘

Discretion of CRDR Coordinafbr






1

Scenario 5 Loss of Secondary Heat Sink »

Procedures Used:

Initial Conditions:

Scenario Sequence:

Expected Response:

¢

EP E-0 Reactor trip or Safety Inﬁection

EP E-0.1 Reactor Trip Response

EP FR-H.1 Response to Loss of Secondary Heat Sink
EP E-l.1 SI Termination

End of Life (EOL), Hot Full Power (HFP), Equilibrium

Xenon

¥

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.1l, implement
malfunction for unit blackout

7. Return auxiliary feedwater pumps to operable status
at the direction of the CRDR Coordinator

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. '






Scenario Termination

Criteria

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 es%ablisbed,
auxiliary feedwater is reestahlished. Feed-and-bleed
is terminated using EP FR-H.1 and, after conditioqs are
stabilized, the operating crew is directed to transfer
to EP E-1.1 Step 11, "SI Termination."

At discretion of CRDR Coordinator after
EP E~-l.l1 has been entered.







‘” . o APPENDIX C

RHR PUMP CONTROL SHWITCHES
RELOCATION AT BOARD VB1 MIMIC

DESIGN CHANGE PACKAGE (DCP) J-37348

17108







. L WEE A

PRIORIIY ’ (,(M | T—ﬁ

Required Cond{tion, Hode, or
i Op:rnbility Status to' Iq;leuent: Ro.T—37 3438 2 O
Plant DCPP vapr=/ - T==== -
System RHR DESIGN CHANGE COVER SHEET'™  SHEZET t OF 2,
Coaponent Coa TROL (
SWITCH ES

CORRESPONDING PCNS FoRr OTHER vNITS ARE:
DCPP Reviewer Date | uyaiT 42~ D-6T-3F348
SIMULATOR - Dco-ET—~37 349

DESCRIPTION OF CHANGE: REVISE THE ORDER OF 77{5.. SWIrcH £S
FoRr THE RHR PUHPS f~1 AP /-2 SUCH THAT THE SWITCYES FoR
PUMPS |~! ANO (2 ARE ARRANGED FRON LEFT To RIGHT oN THE'
MIMIC. THYS TYE LAYOUT OF THE SWITUHES ANO AHMETEXS Wwout-D BE

1N THE CORRELLT ORDP&R ON INBl. THE DCP WORK 7o BE
CO-ORDINATED WITIt PLANT OPERATIONS,

REASON FOR CBANGE: 7xa& coNTROL SWITCHES FOR THE RHR PuMPs
HAVE BEEMN LAID 0UT s THE REVERSE ORDEL FROM THNE AMMETERS

CAUSING CokFuvSION 7O OPCRATaKS'

THIS CHANGE ADDRESSES THa ConTrelL ROOH DESIGM RENIEW CBLIO&O
W HICH (S A PGRG Comairmans 70 NRC AS A CompitTioM FoKR
AMAINTAINING DCPPS OCPERATING &LICENSE-

ﬂ[’- RELATIONSEIP TO OPEN DCNs:

/_—I- Not Applicable

EFFECT ON PLANT OPERATION:

IXT Wot Applicable RE ARRAMNGEMENT WILL ELIRIMNATE PoSSIBLE
OPERATOR. COMFUSIOMN BECAUSE TUHE AMMETERS AND <ol TROL.
SWITCHES HAVE BEEN LAID OV7 (N TUE RAVERSE ORDEXR ON
Ver7icar. Bosrel IVB]. THIS CHANGE Witl., EMHAMCE CIMTROL
Root omsmATIONS, '

RESPONSISLE DISCIPLINE | & C
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PRIORITY

Required Condition, Mode, or
Operabilicy Status to Implement:
Plaat DCPP TIMULATDR
System RHR
Coaponent COMNTROL

SWTCH £S

DCPP Reviewver Date

SIMULATD E

No.7 37348-:&0 _

DESIGN CHANGE COVER SHEET SHREET 2 oF 2.

CORRESPONDING DCNS FOR OTHER UMITS ARE -

OMT 8] DO~ DCI~-ET-3I7348
UNIT #2 PCH- PQ-ET—35348

e

DESCRIPTION OF CHANGE: R&EVISE TRE ORDPER OF THE S'WITFI{E.S
FOR THE RHR PUMPS §=l AND I-2 SUCH THAT THE SWITCHES FOR
PUMPS |~ AMD I-2. ARE ARRANKLEP FROM t£rryr 70 RIGHT ON THE
MIr11C. THUS 7HE LAYOUT OF JHE S WITCHES AND AMMETZIIZS WoulDd
BE (N THE CORRECT ORDPER OM NB[L '

«

REASCON FOR CEBANGE: THE CoN-TROL SWITTCU ES For THLE RHR FPunMnes
HAVE BEEN LRARID OOT IN THE REVERSE ORDER FROM THE AMNMETERS

CAUSING COoMNFUSION 70 DPERLATO e.s

THIS CHANGE ADDRESSES THE CONTROL ROOE DESIGN esview (BeLi 060)

WHICH 1S A PGRE CoMmTnensT 7o NRC AS ‘A conp/noN FOR
MAINTAIMING DePPsS 0PERATING LICENSE.

RELATIONSHIP TO OPEN DCNs:

_/__I Not Applicable

EFFECT ON PLANT OPERATION:

X7 Rot Applicable RE ARRANGEMENT Wil E2IMINATE PoSSIBLE

OPERNTOE COMFUSIOAMN BECAUSE N:'E AMIMETERS AND CoMTROL
SWITTHES HAvE DETN LAIp OVT N TNE REVERSE ORDGER oM

VerTicAar BoArp VB

"BESPORSIBLE DISCIPLINE

| 2
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CONSTRUCTION

-

ES

DESIGH

ACCEPTANCE

e

UNIT# | & SIMULATOR

DESICN CHANGE PACKACE FOLLOWER

ocee _ J-27%48-r 0

COST & SCHEDULING/ENGINEERING

ESTIMATE Date ,
Engincering Start 2125723 Engineer p M"'?‘L 2/7/3 %
Construction Complete £E¥D 0F SRO Approved (EGS) 5;:& 12/3
timated Total Cost {00 Z- Accepted (PE g /o7
uthorizing Job Estimate Number Z =, 7 P

B Date
l— Cost & Scheduling Spv. ?F//L«,/Q/:Lé? /—_._—/ Not Required (level of effort)

DESIGN ENGINEERING
) Dat:c Dat
Engineer /‘Lj_;f 9 Mechanical Discipline u(N
-,(Sufet:y Evaluation) A
Approved (GS) q lsh 7{’7/ Accepted (PE) - ‘}r/?; ‘g
CONSTRUCTION PLANT STAFF REVIEW
By Date By Date
Received by EM Imp to Safety or
PSRC Approves (y/n) Imp to Environ (y/n)__
Reason for Rejection .
Plant Manager  Approval Date
Transmitted By Date
CONSTRUCTION
By Date By Dacte
Received Inctallatfon Complete
Start Up Complete As-Bullts Attd (y/n)
Released by Package Coordinator Date
FC No. FCTs
ACCEPTANCE PLANT STAFF
By Date By Date
Received work complete Staff reviev complete
Plant Manager Fi{nal Approval Date
Transmitted By ‘ Date
ENGINEERING CLOSE OUT
All design documents issued for Operation:
Project Engineer Date

BMS Purged ,RMS Indexed
By Date By Date







TABLE OF CONTENTS

pcee J - 27245-r_0

Page 1 of _I_
CURRENT PREVIOUSLY
DCN NUMBER REVISION ATTACHED LATER* ISSUED
DCl- ET—37234F% @/ 2 a; /f.7
DC|— EE-I734E . 5 g /"'_'7‘ /___'7
Do - E3 =313 41 ép’ o A v
I /7 [ /—7
a; — i/
D - Vv /—/ VA
o SEE NEXT SHEET FOR ADDITIONAL DCNs /__/ Yes L] Wo

* DCNs identified to be provided under approved package separation

FC NUMBER /FCT NUMBER DCN NUMBER

SEE NEXT SHEET FOR ADDITIONAL FCz/FCTc // Yes 52 ¥o
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PACIFIC CAS AND ELECTRIC COMPANY

DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2

DESIGN CHANGE SAFETY EVALUATION SUMMARY

SUBJECT: _RELOCATE 7HE CONTROL SWITCHES Fof RHR

1.

2.

PUPIPS -1 AND I-2 ON CONTROL BOARD VB! HINIc

DCP Number: __ J-3734-& , REV. ¢
Classificacion

A. Does this change require a change to the
Technical Specifications?

If the above question is answered “Yes,” a Licensing
Amendment Report is required.

B. Does this change require a change {n the following
documents: .
1. The SAR? (see definition, Section 2.2.12)
2. Any Q or Class 1 items in the Q-List?
3. The Environmental Qualification Report?

C. Does this change affect:
1. Securicy?
2. Fire Protectfion?
3. Emergency Planning?

D. 1Is any of the affected equipment important to safecy?
E. 1Is radioactive material contained i{n the system?

F. Is there a radioactive waste treatment change
specified?

GC. Based on the Design and Safety Review, does a
potential unrevieved safety question exist?

If any of the previous questions have been ansvered “Yes, "
couplete Questions 1l through 3 of the attached Safecy
Evaluation. 1If all questions have been answvered "No,*
attach a justificatfon detailing vhy no Safety Evaluation
i{s required and answer Question J “N~_*

H. Is any of the affoectod oquipment important to
enviromental quality?

Yes No
« ) (X))
(X)) « )
« ) (X))
« ) (X)
) (X))
( ) (X))
« D (X))
(X)) « )
« ) (X))
C ) (R)
« ) (X))
Yes No
« ) (X )

7 - 12/15/86 ,






PCP J-3734-8 REV &

Yes No

1. Does the proposed change have the potential to fmpact
the eavironment? « ) (X)

If efther Questions H or I have been answvered “Yes'*®
complete the attached Environmental Evaluatfon. If

Questions H and I have been answered®No," answer
Question K *No.”

Xes No

J. Hac thic change been determined to constitute
an unrevieved safety question? ( ) (X)

(Yes, 1f ecither Question 1, 2, .or 3 of the agttached Safety
Evaluation it narked “Yes.*)

K. Has this change been determined to constitute an
unrevieved enviromental question? « ) (X))

(Yes, 41f Question B on the attached Environmental
Evaluation ic marked “Yes.®)

3. References:
SAR 7.7 FI&6 7-7=20 TECH. SPECS SECT 3-9°8'/,
Q&-LIST PAGE V5 75 Seer 3.9.8-2, 5:3 9 54~

e G

Performed by: K Ravcay M"‘?’W’v pate: 9/9 Jr?37
. v

Reviewed by: Bl ( ﬂ(iﬁ Date: 3/2‘[_87

PSRC Review: Date:







l
pcP T-37348, REV.O

@ o .-

Prior to answering the following three questions from 10CFRS0.59, present a
description of the design change including the critical paramecters, and how

the functional requirements of the system, structure or coaponent are
satisfied:

QuIT 3 SMuchme

ON” CONTRY{. BOARD VB, THE colTRol SWITCHES FoR
RHR Pumps 1-1 AND -2 READ Flo RIGHT To LEFT.
REVISE THE CONTROL SWITCHES To READ FRort LEFT
To RIGHT @N THE MIMIC %S0 A5 To BE IV .
AGREEMENT whTH THE LAYSUT o THE AMMETERS |
For THE RUR PorPs. THE DcP wWork To BE_ ‘
SO-ORDPUSATED WiTH PLANT 0PERATIONS.'
w _RHR ofFERABILITY sSUALL BE VERIFIED.
: REFER To SECTION & oF THE TECH. SPECS. .

DESICN CUANCE PACKACE SAFETY EVALUATION
|
!

1. 1Is the possibilicy of an accident or malfunction Yes ' No
of a different type than any evaluated previously

1
|
in the SAR created? « ) (X) I
THE RELOCATION OF THE SWITCHES FoR RUR BIMPS I-1 AND (-2 oN |

| v LTIN ® FUNCTIONAL GROUPING.
WIT |

THE RELOCATION OF THE,SWITCHES will NOT AFFECT SAFETY

RELATED WIiRING SEPARATION) AMD THE INTEGRITY OF CHANNELS
19 MAINTAINED. THE Méggﬂ&[n OF THESE SWITCHES WLl - EME
THAT THE SAFPETY INTEGRITY OF n‘fgm, iggncm_ BOARD 15 NOT AEFECTED.
SEISMIC CALCULATION No. IS 46.7. DEMOMSTRATES THAT THERE 1S NO
SEISMIC IMPACT  CREATED BY THESE DeEVicES oN IVB[. THUS, THE

@D Poss1BILITY OF ANY ACZIDENT BEYOND THAT ANALYSED (N THE SAR ,
\% NOT ANTICIPATED. THIS CHANGE AFFECTS SAR DWaQ*7.7-Z0

ICE LETTER To LicendiNg ICE-35890 .

No hew wateviols are wwhcdured by k. phamez~

-~ ea rvec /AR







pcP T-37HE,REVD

° DESICN CUIANCE PACKXACE SAFETY EVALUATION

2. Xc the margin of safety as defined in tho basis for Ye3 No
any Technical Specification zraduced?

— . SR « )y 30
THE SWAPPING OP THE RHR SWITEHES IN THE

TCONTROL BOARD TO MATCH CORRESPONDING PUMP
45 A meé'/omoa.'upamaz OF TONTRIL ROOM .
OPLERABIITY. "OPERATIRS Wits rOT DE CONFYUSED
WITH RHR PuMP CONTROM. THE TESH SPEC
Reéumwavr.s" HAVE BEEN WET WITH 7415 UPGRADE,

*Tery. ST, .&E{Dgéﬁiﬁ.l  3M4.4Q2 34 52K3/953

3. Is the probabﬂ.i.ty of .occurrence or the consequences Xe= Fo
of an accident or malfunction of equipment Lmportant .
Elﬂ ©o gsafery previously evalusted Iin the SAR fncroased? ( ) (/‘()

THE RelocAT\ON OF TUE SWITCHES F'ag. RUR Pumps -l 4AND
-2_on THE MiMIC ON VB !41!!:!: ggsum' [N BETTER FunCTionAL -
&2ovPintsy. THE ReLocaTion of Iﬂgqémggﬁ v Not AprecT SAFETY

ReLared Wipina SEPARATION AnD THE INTEGR! [gﬁﬂﬂg{ﬁ?ﬁ 14
1 T NTal, oF S +_-P X T

THE SAFETY INTEGRITY OF ms vEe-ncu Bom /SHOEAFF:%TEb

Accuveu-rnAuAL ZED IN THE SAR 1S NOT INCREASED.
THIS CHANGE AFFECTS SAR Duig® 2.7-20( 14¢ LeTTER
Te Licenging ICE->895),
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PRCIFIC GAS AKD ELECTRIC COMPANY
DEPARTHENT OF NUCLEAR PLANT OPERATIONS

DIABLO CANYON POWER PLANT UNIT HOS. 1 AND 2

ATTACHMENT 1

PLANT MODIFICATION SYSTEMS INTERACTION' EVALUATION

DCH HUMBER:  DC/-ET=-3734-8

TITLE/SUBJECT: RHR Pvrrs I-| ANO I-2 ConTROL. SWITCRES

rey. 2

-

"

EVALUATION METHOD

2)

3)
o

5)

6)

BrAar> B/

Lok

YEs w0
1) Does DCN oeet Systems Interactfon Exclusion Criteria?
If yes, veview is complete. Describe rationale: I;é {1
INSTRUMENT CHANGES WITHIN MAIN CONTROL.
Does DCH meet Source Screening Criteria?
If yes, review is ccnplete. Describe rationale: [) [1]
Does DCH meet Target Screening Criteria? kD
If yes, review fs complete. Describe raticnale: - {1 []
t
¥as review of DCN conducted in the field? [l €3
Comments on field {nspection: -
Here any interactions observed and postulated as
a result of the field inspection? {1 [1]
a) If yes, wuas interaction previously docuentad? {1 11
30S 0: )
Does {nteracticn rasolution satisfactorily ’
resolve the concarns for this DCN? [ (1
b) If 4nteraction was not previously documentad,
initfate Ac;ion Request and 1DS.
AR Rusder:
Are revisfons to the SISIP Target List required? c[ ] [>d
« .
Performed By: M”’?’"""‘ Q-M.LQQ«bm Date: 7/‘9 /9?'
174 -

ref ‘?//3/3'7

BCO150 7111






"PACIFIC GAS AND ELECTRIC COMPANY
DEPARTMENT OF NUCLEAR PLANT OPERATIONS

DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2

ATTACHMENT 1

PLANT HODIFICATION SYSTEMS INTERACTION EVALUATION

BCH HUMBER: ___ DCoO- ET - 37349

rev.

4
TITLE/SUBJECT: RHR PUMPS |~ AnD 1-2 ConTroL. SWITCHET . .

-

hY

i {3

£C0150 7111

EYALUATION METHOD 1)
1) Does DCH meet Systems Interaction Exclusion Criteria?
If yes, veview §s complete. Describe rationale: M {1
INSTRUMENT CHANGES WITHIN SIMUL.ATOR CCNTZol
ByAro VB/. SIMULATOR IS A NON—-SAFETY RELATED
PAMEL AND DOES REAVIRE SE[SMIC. AN ALYS(IS.
2) Does DCH meet Scurce Screening Criteria?
1f yes, review {s ccmplete. scribe rationale: ] [1
3) Does DCN meet Target Screening Criteria?
If yes, review is complete. ODescribe raticnale: - [J (1
4) tas roview of DCN conducted in the field? [l 1
Cooments on field {inspectfon:
5) UWere any interactions observed and postulated as
. a result of the field inspection? £ €1
a) If yes, tas interaction previously documented? {1 t1
30S 5O: )
Does intaraction resolution satisfactorily
rasolve the concarns for this DCH? [l (13
d) If dnteraction was not previously documantad,
initiate Ac_ticn Request and 1DS.
AR fumber:
§) Ars revisfons to the SISIP Target List required? [3] ;X]
€. 2~
‘ -
Performed By: M' i ' Bate: ‘7/9 VAZa
0 o 7 -






PACIFIC GAS AND ELECTRIC COMPANY Page 1 of 1
DEPARTMENT OF NUCLEAR PLANT OPERATIONS
DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2
ATTACHMENT 1

@ PLANT MODIFICATION SYSTEMS INTERACTION EVALUATIvON

DCN MUMBER: Dcl-EE~37348 - REV. 'O
TITLE/SUBJECT: REVISE RHR LomTaIL SWITCH LOCATIONS }
EYALUATION METHOD YES NO

1) Does DCN meet Systems Interaction Exclusion Criteria?
If yes, review {5 complete. Describe rationale: D4 [

RELECATION OF EXISTING DEVICES worriiiw CXIST/iNE PAMEL

2) Does DCN meet Source Screening Criteria?
If yes, review is complete. Describe rationale: []) I3

3) Does DCN meet Target Screening Criterfa?
1f yes, review is complete. Describe rationale: []) [

4) WHas review of DCN conducted in the field? ) [1 [

Comments on field inspection:

5) HWere any interactions observed and postulated as

a result of the field inspection? [J [
a) If yes, was interaction previously documented? {1 [3]
IDS NO:
Does {interaction resolution satisfactorily
resolve the concerns for this DCN? [] [

b) If interaction was not previously documented,
initiate Action Request and 1DS.

AR Number:
£) Are revisions to the SISIP Target List required? [] B4
@ Parformed By:. fortat %}; Date:_ 2//2/p>

DCO1S0' 7111






POYE .
DCcPP VMIT % |

NUCLEAR POWER PLANT q / 9 / F
PACIFIC GAS AND ELECTRIC CO. DESIGN CHANGE DATE
ENGINEERING DEPARTMENT DCN NO.DCI- EF- 3734-8
m.morrwo =4 DePP vaTel REv.no.__ @
PRIOR " —— BLANTI SHEET 3 OF .20
To: Kl &MME HZRHAM From: ___PAT._K. RANGANM

Structuce or System: . COMTROL Rooh Verrecar. BOARD VEB/ Sn p. lo
Component: RHR _POMPS I~ AMD /-2 COMTROL SWITCHES.

Deecrigtion of Chunge: _ON _VeER7TICRe BOARD Y81, RELOCATE THE CONTROL
SWITCHES OF RHR Pomps i=! AND -2 « REVNISE THE FMIMIC To CoNrForM
VATH TH&E CHANGE, S© AS TO PROVIPE A LOGICAL LERT 7O RISHT

g STEQUENCE OF THa CONTROLS THAT MATCHES THE ASSOCIATED AMHXTERS.
o ,‘
T | reson for Chonge: THE _CoONTROL _SWITCHES FoR THE RHR PUMPS -t AND -2
RANE BEEN LAID OVUT (N THE REVERSE ORDER FRoM THE AMMETERS CAVSIMG
ConFEuSIioN T© OP=ERATORS.
Cchedule/ bustification: BEFORE TH&E EMP OF UNITIL) 2ND RFO.
Construction Status (for ravised DCNs): A/4 [ Not Storted- 3 Pertially Compiete 03 Completed
Uist of Attachments Noton ODL: . 2K-DCL-EJ -37248-7
Roquested by: _ K. RANGAM
Requastod Change is:
[J Approved per cdalegation of outhority 0 wmm
d ¢ nquurodbydﬂmtoonofwmomv)
§ % Approved T As-built documents requirsd
E 0 Hoted, documont chenge not roquired a Approved, document chonge only
% O Rejectsd (exploin)
g -
<
& Satety-Relsted M O i
g _ Work: Yo Do DCN requitad to ddose sn NCR [ Yes ﬁuo
< { tmportant to Enviccnmental Cudity: O Ve NCR No.
Not Safety-Relstod, requires Quallty Assurencs : D\'os Muo e A2t
Reviewed Oy: /£
Pl 9/s Jr227 =2 7/ 9% 7
Biscipling Bhoinoer ’ Duote Group Supervisor 7 Date
By Cote - 8y Date
g frateilstion Compiots Received Enginsering-
- Stertup Comgplete Accapted Enginocring
§ Accopted NPG . —— Revisions Approved
s bmwed: T OOUET NN (33, P8, vy |
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TECIINICAL REVIEW

ocN No. DCI-ET-2734-8
Rev. No. o

Page 2 of Nno

la. DESIGN DOCUMENT REVIEW. The following documents are,relevant to this change and
have been originated, reviewed, or require revision as {ndicated:

Originated Reviewed Requires:Revision

Document, No.. Rev (Yes/MNo) (Yes/No) (Yes/Mo)
e Q-Listw Y=<
e Desfign Criteria Memoranduns
AD b/ NO
e Calculations
IS /62 ANo YES YES ; Reuision
___CoMPLETED
o Design Verification Reports
NO NO NO
e Desfgn Change Notices
No NO NO

* Revisfons to the Q-List are to be transmitted to the Mechanical Engineering
ECS. g

1b. DESICN SAFETY REVIEW. The following iz a list (pot all inclusive ) of design
and gafety {scues to be considered. Indicate by "Yes” or *No" whether or not
each fgacue affectc or 1{s affected by the change. Unless the reason for a °*No®
answer {s obvious, further explanacfon {s required. If “Yes,* explain vhy or
hov the f{ague s relevant and how it is resolved. If *No,” explain why the
izsue fa not relevant.

Relevanc Comments
Icsue? (Use additional
LHesMo) sheets ag necessagy)

TRE MIMIC Wittt BE RENISED
TOo PRoVIDE A LocCicdl LasTr

? (AR Chapters 6 and 15) N 1
e ALARA ’ - MO
e Shielding/Radfation Zones ’ NO
® Envirommental Qualflty No
e Fire Protection Ao
° Umccépuble_: Coaponenta Ao
w “ o Codes and Standards NO COMPLIES WITH HYNAN
GU/IDE LINES.

7 - 12/15/86






Siculator

Systea Interactfon
Regulatory Cuides
Enviroraental Qualificacions
Ceneral Design Criteria
Seizalc Qualification

Vater Hamuey

It;setvice Inspection

Heavy Loads

Flooding

Rad{oactive Piping
High-Med{um Energy Line Break

Control Room Design Review
(Including habftab{licy)

Mulei-Unit Impact

Alwminun Insf{de Containment
Security

HPRDS

Persommel Safety

Masonry Block Walls

Core Drilling Impact
Rodundancy/Separation

Requirezents
Penctration Scaling
Paint Insfde Containment
Refueling Operations
Hataorlal Coapatibilicy

Ralevant
Issue?

LNesMo)
Ve
No

i

e
NO
NO

z’z
0 o

F

Ao

i

NO

NO

CRREFEERREE

Hel-8T-37245
Rey, 0

Sh.‘a QF 20

Ee_mgngg

DCO- T - 372349
NO INPACT- SAPPING

dpuncar pruwss

R. G. 175 HAS ser ac=

SEE SH2Z=ET 27

SEE SHT"1 OFTUIS DO

MO 1 TERN CTION WITH
Ynerra /) .

DESIGN CHNAMGE In

-

NO MW NAT=ZMC
B LO&D.
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C1-ET-37248
Rev. O
Relevant Sh, 4 of 20
Issue?
LNes/MNo) .
Comments
MO A2DeD LoAas 7O
© Vical Bus loading AlD CAD In/
o Maintainability/Accessibilicy D —
o Floor or Vall Lloading NO
© Misailes- Ao
‘0 .Oporabilicy _vEs ‘S Sur ] or niis re
o Electrical Dasign Considerations Ve sge DUU-EE-2372348
+(eee—agtached-shece
for—dioeunsbon)—
o Hydraulic Design Criterfa ' NOo
~fece—xttached—cheet~—
~fordircusston)yr—
o Chenistry Effects ALD
(soe—ateached-—shent— ‘
Tor—disevcolon)—
o I&C Decign Consideratfons YES S SHT 8 o TurS dea
(sec attached gheet ¥ 8
W . for discuzgion)
"0.~HVAC Decign Considerations Ao . —
—{oco—xreached-shoet—
~for=dLecuscion)
o For nonsafety-related ALO
modifi{cations, digcuss vhy
the design resulting from the
modifications will not affoct
(a) any safaty-ralated
structures, systeas or
components, and (b) itens
ddentified in Paragraph
§.4.4(e) of Procedure 3.6 ON.
o Other MoneE
o FMEA Evaluation MO grPAacr

7 -~ 312/15/86






O

* |-EJ- 2734-%
Rev. ©
&h 5 oFf 20

2. LICENSING. The follovwing NRC Li{censing cubmictals are relevant to this change
and have been revicwed as indicated below. Uhere a revision {8 required,
Licensing hac been notified.

a. FSAR w 77-29 vES _yrs
5. Technical Specification Ve S AlQ
c. Other AMA .YJ:)

¢ DRevicions to the FSAR require an FSAR Change Notice to be transmitted to HRA.

3. LOORDINATION -

Design Package Lead Diccipline L2
Coordination Required: { ] No 0] Yes Coordinated With:
Department Engineer {Signature) _Date DCN Required

Lreczrene | Roteot Fons Lot f T | Y2127 W Yes §X) | Mo ()

vicimiiae | Wit Fiuid G |TH7/8) | Yes 3| w0 )
Yes ( )| No C )
Yes ( )| No ¢ )
Yes ( )] No ( ).
Yes ( )| No ( )
Yes ( )| No ( )

Fpli-cL-R31348

7 - 12/15/86
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PACIFIC GAS AND ELECTRIC COMPANY : Rev O
ENGINEERING DEPARTMENT
_ DESIGN DOCUMENTS LIST Sh. ¢ of 20,
DOCUMENTS AFFECTED BY DESIGN CHANGE NOTICE (DCN)

PLANT 2Pl tmecr 8 1 oenNuMBeRDLI-ET-37348 _ Revision -0 oate /87 enaineen Lk Lastran
DOCUMEHT SHEET AEVISIOH DOCUMENT TITLE . DATE ™ DATE by
HGMIER HO, [cunent] inreaim [assuiLt “ COMPLETED APPROVED ;

AN CONTRoL RIS

504 48] | | * VERTICA L BoARD IVB/ ARRNMIEMEAST

~
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Dot DROETIANG
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LT C :DCJ <J—~3734¢
ﬂ. DESIGN CHANGE SAFETY EVALUATION Kev. &
) . SHt. 7oF 20
1.0_intmoduction

A safety review of this DCN based on Procedure 3.6 ON, Attachment “E", indicates-
that four (4) issues require further analysis to determine the degree of safety
impact to the control rcom boards. The issues to be analyzed are lsted below:

. Issue A: Seismic Qualification of Control Boards
- Ussue B: Control Room Design Review
issue C: Cperability y
{ssue D: (nstrumentation and Controls Design Considetaﬁor;s

2.0 Safety Evaluation of fssues

2.1 Issue A: Seismic Qualification of Control Boards v

WESTINGHovsE REPORT WEAP-10358 (AvsusT 1993)- SEISMIC QuaLiFicarnw
OF TRE DIABLO CANyon MAIN ConTRIL BboALY 4 CENTRAL CONSOLE M/ ComBuiaiia
ITH THE R2ouLTs )p Pevice TEsTNG (Wakp-10353, AVE. 1983) Keve vERIFIED
TRE seisrme /rrzm:ry OF Tt CPNTROL BOARIS AN) coOnsolLeS. —~
THE CONTROL BOAED VB! HAS FEEN EEANALYZE) BECAVSE oF TH(S
CHanbe PER seispic AnALssF IS 46.2.

THE SEISrtIc INTEGR, Ty OF cnTpot Bo #S NOT BEEN ALTERgD,
[ T G A AElres Boh B el ARE Swnrhen 1n BhAcCE.
2.2 Issue B: Control Rcom Design Review

The present design change is a CRDR Team recommendation to improve the
usability of the control rcom boards. This design change will reorder potentially
misleading indication and controls to agree with control room design convention
and good human faclors practicss. The proposed changes will enhance control
room cperation by recucing operator response time and potential for error.

2.3 issue C: Cperability
tmplementation of the proposed changes will not negatively impact plant

cperatility. The devices to be reorcered will remain on the same control panel,
No additions’or.deletions in plant parameter information is proposed. °






- .. ) .. ' . EC‘} .‘&J-gl
' : Q.Eu.ﬁf;%
5!“'?- 8 oF 2.0. 1

2.4 issue D: Instrumentation & Controls Design Considerations
As the proposed changes do not include any change in instrument ranges, size,
scales, inputs, selection devices or other features, all | & C design considerations ~
can be considered to have been met. The CRDR TeAm evaluation has examined

the human faclors aspects of this design change and has found no guicelines or
geod practicas {o be violated.

Analysis by: f)k.ﬁamm Date: 7 (1 [97

sor_ 4T o ol
Approval byqu;-y’ﬁ oR | ‘2//7 /{7 [

Signature: _Foante Mok
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OCN-DCY ET-2T73248B
REV 0
SHEET g2 OF 20

PROCEDURE FOR THE INSTALLATION OF
IN CONTROL BOARD VB)

1.0 Control Room Control Board VB! is a Safety-Related,Seismic Category I
structure containing Class 1E devices, so modifications effected in
this board shall meet the requirements for a Q-equipment.

Modifications shown on this design change fall in above safety category,
and, have been designed with 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 Materials
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

1.1.2 Dimensional Tolerances

1. Overall dimensions (length, height and depth) of a
bracket, structure are to be within ¥0.125 inch
tolerance.

2. Interjacent dimensions are to be within ¥.125 inch

tolerance.
3. Cutout Tocations are to be within ¥.125 inch tolerance.
4. Cutout dimensions are to be within +.062 inch tolerance.
5. Angular dimensions are to be within ¥.50°.

6. Exterior surface flatness to be within 1']/8 inch
tolerance for any two (2) foot square area.






UCN-DCl EJ-372 48
REV O
SHEET I3 or 20 .

1.1.3 Cutouts

Cutouts are to be made by the appropriate method; punching,
nibbling, sawing and drilling, in accordance with chart
tabulation.

1.1.4 Surface Preparation and Finishing

1. 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 grit
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.

7. External paint to be #426—afbef—greea—#%e%—#aeq&e*—and—-QHV'
#121 arbor green light pastel epicote enamel (National
Lead #45M27). External shall have a minimum total dry
film thickness of 3 mills.

8. Interior to be R-CC interior white and have a minimum
total dry film thickness of 2 mills.

1.2 Tests

The tests shall include the following:

a.

b.

Check of a]]-panel mounted devices to assure-that they are:
securely attached.

Check of all terminal blocks and interconnecting wiring to
assure that they are firmly secure and have covers where
applicable.

100 percent point-to-point continuity tests and electrical

-« insulation tests.

Tests performance should assure:protection of instruments/
devices from high-voltage input signals: :






DCN-DCI -ET 3734
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SHEET 1+ of 20.

Attached checklists would help field-work completion, and can be
used as checkpoints for the requirements of above procedures, and
of DCN drawings.

The checklists are:

1. Checklist "A": Fabrication

2. Checklist "B": Grinding/Cutting

3. Checklist “C": Painting

4. Checklist “D": Tests

5. Checklist "E": Final Iqspection

The above checklists are performed sequentially: A, 8, C, D, and E
sequence only.







OCN-DCL -EJ-2724-8
REV 0 :
SHEET 15 or 20,

CHECKLIST “A": FABRICATION
PANEL NO.: 1ved

0K N/A =
o Structure material is type and thickness specified. 1 C1 C3
o Length, height and diagonal dimensions and flatness 1011
of structure (brackets, angles, bracing) surfaces are
within specified tolerances.
o Cutout and mounting holes are correctly located, seized (1 C3 (€1
and deburred.
o Structural frame is correctly fabricated and dimensioned. L1 C]1 €1
o Welding is in accordance with applicable drawings and 1 C]1 C1]
and specifications. \
o Swifch. coverplates, etc. are present, I I T O
.correct and identified. “
o Interior brackets, unistrut, stiffeners, wireways, etc. (1 C1 (1
are correct.
o. Switch as.mounted is correctly supported L1 C1 CJ

with uniform, clearance and identified.

* COMMENTS, CORRECTIONS, ETC.:

AAINAY INANARAT TN







CHECKLIST “B": GRINDING/CUTTING

PANEL NO.: vBi

o Fabrication check completed.

o Structure are smooth and free from ihdents. weld
spatter, scratches, etc.

o Surfaces to be painted have been steam cleaned
-with phosphatizing solution.

o0 All surfaces to be painted have been prepared in
accordance. with applicable requirements.

* COMMENTS, CORRECTIONS, ETC.:

DCN-DCL--EJ 37234-8
REV 0 :

SHEET 1_6 or 20.

14

{1

{1

L1

L1

N/A

L1

(1

€1l

C1

(1

02397/0004T7-20






CHECXLIST "C®: PAINTING
PANEL NO.: vB{

© GRINDING/CUTTING CHECX COMPLETED.

o Exterfor and interior pricer cocats have been properly
applied.

o Finish coats are of the correct material, properly
applied and treated.

o All exterior surfaces are free from sags, runs or
smears and finish §s uniform.

o Paint coating thickness §s as specified.
o Specified type of paint for panel interior/exterior

tfas used.

* COMMENTS, CORRECTIONS, ETC.:

0K

{1

L1

L1

L1

£l

£l

H/A

L1l

(N

L1

{1

£l

DCN-DCY EJ-3T7348
REV &
SHEET 17 CF 20,

]

L1
L1

L1

02427/00037-21
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CHECKLIST “D": TESTS

PANEL NO.: vg!
_ 0K N/A *
o PAINTING CHECK COMPLETED | (101101
- o Calibrated Instruments used for tests.. (1 L1 (1]
o Continuity test is in accordance with the applicable £1 01 (1
drawings.
- o High potential dielectric strength testing is done (1 C01¢C1]
in accordance with the instrument manufacturer's
instructions, and test results are acceptable.
Q[]D o Insulation resistance testing is done in accordance £1101 (1]
with the instrument manufacturer's instructions,
and test results are acceptable.
o Functional test results are acceptable. {101 ¢C]1
o MNameplates, labels, and designations properly identify £t1 01 03
the devices, and the proper materials are used.in
accordance with the applicable drawings. .
o Wiring methods and materials for o switel. {10101
" are in accordance with the applicable drawings and
specifications.
o Swifed developments are correct. A T A

* COMMENTS, CORRECTIONS, ETC.:

i
MmAmRMmn AN S o






DCN-DC{ -EJ-
pea-D 371248
SHEET 29 LE 20.

.-

CHECKLIST “E®: FINAL INSPECTION

PANEL NO.: i
0K N/A =
o All test connections have been removed, terminal screws L1 (3 €1
have been tightened, covers have been replaced, and all
wiring disconnected for test has been reconnected.
o TESTS CHECK COMPLETED h (101 ¢C1]
o All material shortages have been documented. £1 01 C1
o All handrails, rubstrips, etc. are properly installed. 1 €1 €1
o All paint blemishes have been touched up. (1 01¢C13
ﬂ]’ o Panel has been properly cleaned. I T A O
o Internal board bracing and brackets properly . {101 ¢C1]
installed and cleaned.
o Swilch a#yajcs 1 accordance with Efectrical [1C01C]

Dew nzzgxu%=r»e1rfs

* COMMENTS, CORRECTIONS, ETC.:

02391/00047-23






-------------

DCI-ET-37 345
Rev. &
ST 20 oF 20,

HUMAN ENGINEERING DISCREPANCY‘RECDRD
DIABLO CANYON NUCLEAR FLANT

DATE: 07/14/86 CHROMN. NO: 355

TRACKING STATUS: ASSESSMENT
_——=== ==== S S S I T S NSRS SN EEERRSnSRsSs === ===
IDENTIFICATION:

DATA SOURCE: SURVEY,EOF VALIDATION

" CATEGORY:; C.S

LOCATION: VE1 UNIT 1: YES UNIT 2: VYES
COMFP NO: HED3IS&-0 DESC: RHR PUMPS CONTROL SWITCHES
AND AMMETERS
DESCRIFTION OF DISCREFANCY:

AMMETER ORIENTATION IS REVERSED WITH RESFECT TO THE CONTROL
SWITCHES.

ASSESSMENT:
RECOMMENDATIONS:

A. NONE. R. REVISE THE MIMIC TO FPROVIDE A LOGICAL

LEFT-TOS~RIGHT SEQUENCE OF RHR FUMF CDN:FOLS THAT MATCHES
ASSOCIATED ANMETERS.

R R N N N N T N R S S N N S S N e S S e S S N N S S S S S s A ===

ODRRECTIONS:

T e I Tt T T+ 3111 - - o e s g

4 I ” @‘U?' TSSO
VERIFICATIONS:
VAL IDATION:
DCR# (UNIT 1) : ISSUE DATE: 7/ 7/
DCR# (UNIT 2) : , ISSUE DATE: 7/ 7/
OTHER : ISSUE DATE: / 7
L s e T e e P e P E e E e e e Y PR P U e g e
IMPLEMENTAT ION:

PRIORITY RATING: 2

IMPLEMENTATION SCHEDULE:

FOR (NFORMATION

COMMENTS:







POE . N

DCcPP SIMVLATOR

NUCLEAR POWER PLANT / q(q /f?’
PACIFIC GAS AND ELECTRIC CO. pESIGN CHANGE DATE
ENGINEERING DEPARTMENT LCN NO. DPCO0-ET-3 7343
BLI NO. DCPP SINULATOR REV.NO._2
To: KL&MuE HERMAM From: __PAT._K. RANGAM

- oryetem: _COMTROL Roon Verpzrear BOARD VBl gy, lo

Comgonent: _RHR _PUMPS I AMD I-2 COMTROL SWITCHES-

.Dasa'btbndm: ON VeRTICnt B0ARD VB), RELOCATE THE CONTROL
SWITCHES OF RHR Pomps i=t AND 2.+ REVISE THE MIMIC To CoNrForRs

VHTH THE CHANGE, S© AS TO PRoOVIDE A LOGICAL LEET TO RIKH T

% SEQUENCE OF TNE CONTROLS THAT MATCHES THE ASSOCIATED AMHETARS.
w »
e« Qsason for Chonge: (A E CONTROL SWITCHES FOR THE RHR PUMPS (=l AVD I-2
HRAVE EEEN LAID OVT N THE REVERSE ORDER FROM THE ANMHETERS CAULSING
CoNnpuSIioM TO OPERATORS. .
Schedule/dustification: BEFORE THE &MD OF ourr:u 2:p RFoO.
Construction Suatus {for revissd DCNs): A/4  [JNot Suareed- O Partiatty Compete D completed
List of Attzchmans Noten DDL: — 2K=DCO ~C 4 3’7349 2
Rogquested by: LK. RaANGAN
Reguasted Chenge is:
I3 Approved por calcgation of authority 3 Per tetecon with
:x‘ ‘ {If requirsd by datepation of umamy)
2 DO Asbullt documents roquirsd
g LI tioted, document chonge not required D Approved, cocumant chenge only
= 3 Rejected (axplain)
2
z
g . Safaty-Related Work: 0 Y % DCNm:iredtocéoumNCR O vYa N No
2| teportant to Envircnmentsd Quality: 0 vos.. %
Kot Ssfery-Retatad, roguirss Cuallty Ascurence : Yos to %
e g/9/i27 \-;/'/Mf M — a/ f‘v
Biciplins Phginaer * Dote ” "om
Gy Oote - By Date
b=/ Stertep Complate Accapted Enginoering
g Accepted 4G bl ) mmw‘v
j FCs bouad: - : Dise’ NN, 8T, PR KN

7 - 22/15/86







TECHNICAL REVIEW

DCN No. DCO-ET- 37349
Rev. No.

£
Page 2 of 2 2

,1a. DESICN DOCUMENT REVIEW. The following documents are relevant to this change and

ib.

have been originated, reviewed, or require revision as indicated:

Originated Revieved Requires Revision

Document, Wo,, Rev, (Yes/MNo) {(Yes/MNo) (Yes /No)
@ Q-Liztx YES NO -
@ Design Criteria Menorandums
_NO NO NO
e Calculations
. No No NO
® Design Verification Reports
‘ ANoO AO NO
® Design Change Notices
| Ao Ao NO

~

% Revisions to the Q-List are to be transmitted to the Mechanical Engineering
EGS. ‘

DESIGN SAFETY REVIEW. The following ¢ a 1list (pot all inclusive ) of design
and safety {ssues to be considered. Indicate by *Yes™ or *"No" whether or not
each fssue affects or 1s affected by the change. Unless the reason for a °*No"
ansver {c obvious, further explanation is required. If *Yes,” explain why or
hov the fague 1g relevant and how it is resolved. If "No,* explain why the
i{agsue i{s not relevant.

Relevant Comments ;
Iscue? (Uce additional
{Yes/No) . gheets as mecessarv)
‘ | ' CHANGES To SIHuLATOR
o Accident Analysis Do moT AFFELT AANT
(FSAR Chapters 6 and 15) —No CPERATION OR SAEETY _
e ALARA —ANOo__
o Shielding/Radiation Zones A O ”
- Eavirommental Quality NO
e Fire Protection - _MNo
© Unacceptable Components | ‘No

RELEVANT  copES &
e Codes and Standards VES ST MD ARDS HANEBEE M
AsHERED T
7 - 12/15/86







Simulator

Systen Interaction
Regulatory CGuides
Enviromnental Qualifications
General Design Criteria
Selcnic Qualification

Water Hasmer -
Inservice Inspection

Heavy Loads

Flooding

Rad{oactive Piping
High-Medium Energy Line Break

Control Room Design Review
(Including habitability)

Multi{-Unit Impact

Aluinum Insfide Containment
Security

NPRDS

Personnel Safety

Masonry Block Walls

Core Drilling Impact

Redundancy/Separation
Requirements

Penetration Sealing
Paint Inside Contaimment
Refueling Operations

Haterial Compatibilicy

Relevant
Icsue?

i

NO
—NOo__

(&)

b

—N?

fﬁ

No
NO

NO

NO

DCO-ET 27345
Kev. O

Sh.3 of 22

Comments
THIS _DCN

NOT Z2rEQuItesr Folk
LD T

SEE SHT 27 ©F TH/S DCN.

7 - 12/15/86






© Vital Bus loading

© Maintafnabflity/Acceszibility
° i-‘loot or Yall Loading

o fMisclles

-0 Cperabilicty

© Electrical Degizn Considerations
D S e Pt aad
bty

o Hydraulic Design Criteria
doesunttackhedarhost
Somsdrbovaroben)

© Chenictry Effects
{omenctoachoadecizse t
Somettvoaveidn)

© 1&C Pesign Considerations
{see attached sheer 4g
for discuczion)

© HVAC Deczign Considerations
Covomvecasivsdmsheet
fomdboonandersy

© For nonszfety-related
modifications, discuss why
the design resulting from the
modifications will not affect
(a) any safety-related
structures, gystens or
componenta, and (b) 4itens
identified in Paragraph
&4.4.4(ec) of Procedure 3.6 ON.

o Ogher
o TFMEA Bvaluation

DCO£T- 37249
Bev. o

Relevant Sh. 4 of 22

Icgue?
HNesMo)

Comments

O
—ND
D
—AD__ : ,

YES SIEE SUTHTOFE T¥/S DN
—NO_
—No__

. NO

YES SEE_SHUT*8 oF TH(S DA
No__
_yes No (o) or (&) itzrs

(M SIMULATOR AREA .
N OANE
o  _{rnrPacT

7 - 12/15/86






DCO-£7-27349
Rev. ©

Sh. 5 of 22

LICENSING. The following NRC Licensing submittals are relevant to this change
and have been reviewed as i{ndicated below. Where a revision {s Tequired,
Licensing has been notified.

Document Beviewed = = Reguirxes Revis{on

a. FSAR @ YES . No
b. Technical Specification Vex yo
c. Other - N Mo

@ Revisions to the FSAR require an FSAR Change Notice to be transmitted to NRA.

3. _COORDINATION

Design Package Lead Discipline | 2c
Coordination Required: [)(} No ) Yes Coordinated Wich:
epartment Engineer (S{ignature) Date DCN Required

Yes ( ){No ( )

Yes ( ){No ( )

Yes.( Y{ No ( )

Yes (

W |

Yes (

Yes ( )| No ( )‘

Yes ( )| No ( )

7 - 12/15/86
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DCO-£T7-37 349

POowE PACIFIC GAS AND ELECTRIC COMPANY Rev O
ENGINEERING DEPARTMENT
DESIGN DOCUMENTS LIST Sh. ¢ of 2%
DOCUMENTS AFFECTED BY DESIGN CHANGE NOTICE (%cm
PLANTRCPP SINULAZDR . DCN NUMBER PCO-ET-3734'9 REeVISION 0 oate Y2 [e7encineenfk Ranaan
DOCUMENT SHEET REVISION DOCUMENT TITLE OATE oY OATE 8y
-HUMBER HO, |CURRENT]| INTERIM |AS BUILY COMPLETED APPROVED
VIEW LAYoOU7 Foi& v&Rr:
67%77%8 [oa #* | Zfﬁﬁ; VBl Di <. StrnuiaToR .
Gq 8-76)6 2 | & | ¥ Vel ACCANCGEMEST

70 DBE DETERMINED By
¥ DESIGM/DRAFTING,







‘Den- Do~ £3-3734-9
RaV. O
SHT- 7 oF2.X

DESIGA CHANGE. evAarvaTION

£-0 A SAFETY EvALvATION OF THIS DCN BASED o

PROCEDURE R-EOM, PTTACHALEMT :E' IMPICATES THAQY 7'7135;(3}

ISSUES RECUVIRE FURTNER ANALYSIS TO DErECHINE e DEC. REE
OF SAFETY [NPACT 7O TNE SINULATOR. THREE (SSUES
|
|

WERLE {PENTNIED 7O DB& ANALYILED AS LISTED BRLOWS

A, ConNTROL ROON DEIMGN Reviars (Core)
B. OPERABIATY

C. INSTRUMENTATION AND CoNTROLS DESIGH CoNSMERATIONS.

.0 #SSUE A— CONTROL RCOM DESIGH RENIEW

:

2:! TRE FRESENT P3N c}inmse INVNOLNES IN RENVISING -
oF
ThE ORDERARHR PUMP SWITCHES =1 AND |2 SUCH THAT THE SWHTHE"

FoR PUHIPS I AND -2 ARE ARRANGED FROM LEMT To RICHT ©. .
THE pMitce oN VBI.

THE CROR TEAM HAS RaEVIZWED THIS CHKANGE AND
COMCURS WIH THE RLARRANSENEIL THELE LROPOSTD CHNANEES

Suret. SRHANCE COMNTROL KOO OPARATION BY LEOUCINS

OPXRATOR Lo romMss Tirve

2-2. I5S0E B— OPERABILITY .

THE PROPOSEDY CHAMNGE TO REVISE 7HE OROER ©oF
RHR PUMP oW ITCHES 1=/ AMD |-2 FRoM LEF7TRD Ry on UL )
Weet. No7T NEGATIVELY INPACT PLAnT oPER ADBILITY. N©

A DDITIONS OR DELETIONS IN PLANT PARAAe7e INFOLHATIOM

/S PROPOSED.
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AS THE PROPOSEDP CHANGES DO mor InCCUPE ANY
CHANGE In INSTRUMENTY RANGES, .9125, SCﬁLﬁT, INFU?’.'.;

SELECTION DPeavicss oR o THER FEATVRES , ALs. /2C DES/IGH

CONS IDERATIONS CAN BE CONZIDERED ToO HAVE BE=A MeT:

THE CROR TEALI EXALUATION HAS LXANNED THERurtAN FACERS ASy
OCFETUIS DESIGN CHANGE AMND {AS FoumnOD LXNO GUIDELINES OR

GQooD FPRACTICES TO 8 VYOLATLD.
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- Vb1 PLANT SAFEGUARDS PAC, GAS & ELEC  §1/02/84 PALE 13a
ITeM 146G OESCRIPTIUN 35§§t§x 333800
186, V1/231 CONTAINMENT FAN COULER 1} MOIKLCK 437600
{67, V17832 CONTAINMENT FAN CUDLER 12 MO3KLCK 437600
168, V1/2353 CONTAINMENT FAN COULER 13 MOSKLCA 437600
189, V1/¢234 CONTAINMMENT FAN COOLER 14 MOSKLCK U37600
190, V]1/¢35 CONTATnMEN COULER 15 ROGPFG 37597
191, vi/23s RESIVUAL HEAT REMOVAL PumP 11 MOUPFU U375
(:iqaa_11/as7 HEI[OUAL, _HEAT REMUVAJ, PubP 12 MOGPFG 437590
193, V17236 CONTAINMENT SPRAY PUMP 11 S mﬁ MOLPF G 437590
194, Vi/239 CONTAINMENT SPRAY PuMP 12 2 =0 MOUPFL 437549
195, V172640 SAEEIY INJECTION Pumb 1) ~ 2% Py MOUPFU  U57589
196, Vi/2u1 SAFETY INJECTION Pump 12 & MUSSFU 437994
197, Vi/202 AUXILTARY SALT WATER PUMP 11 : gg MOSSFO 437994
198, V17203 AUXILIARY SALT wATER Pump 12 MOSSFL 437593
199, Vi/244 COMPONET COOLING nATER PuMP 11 a2 MOSSEG 437593
. . ONE ~ATER PuMp (2 : y
200, V17245 COMPONET COOLING = HOSSE 437593
¢ NG WATER PUMP 13 v "
203, Vi/edo COHPUNET CUOULING O LBUX20 663231
202, V17247 SAFEGUARDS STATUS LIGHT BUX = PP e-+4
203, V17209 SAFEGUARDS STATUS LIGHT BOX . hoxil ds7ees
204, V1/251 SAFE1Y FEATURE WLVS, MUNITUR LIGHT BUX A X o LB4X1e 43769/
205, V1/253 PHASE A/CONTMT VENT, ISOLAIIUN KUNITUR LIGHT BU X12 437698
206, V17295 Se 1o./Fd 150,/81M GEN LEVEL MUNIIOR LIGHT BUX C LB: é 437699
207, V17257 PHASE B/MN, STM,®1SUL, MUNITUR LIGHT HUX D o=t 32-352 66322ue]
208, V1/259 FI=970A RHR FLOW TO COLD LEGS 1 & ¢ FI«970A Luw Y Y VX=252  bb322ue]
209, V1/260 F1=970H RHR FLOW TO COLD LEGS 1 & 2 F1=970b HIGH Zla] Vi-asz  eeszza
210, V1/262 LI=940 CONTMT RECIRC SUMP LEVEL L1-94y "] vxees2  173a033
211, V17264 L1=94] CONTMT RECIKC SUBP LEVEL LI=94} Wit Lesxs  e37600
212, Vi/266 . CFCY CONOS, TRAY LEVEL LITES o s ANNS XS S01121/2
213, V17291 Phef 5X5 ANNUNCIATOR LIGHT ARRAY m ANNSXS s01122/2
218, V17292 PKe2 5X9 ANNUNCIATOR LIGHT ARRAY 23 MO20ERA 437605
215, V1/295 HCoB8T16A RHR PUMP CRUSS=TIE 87164 N MO2DEBA 437605
217, V17297 HC~BA23 SIS €, L, 1 10 4 1S0L, vALVE 8823 01 nueucdx 437588
218, V1/29H8 HC=BR2U SIS H, L, 3 8 4 ISOL, VALVE 882@ MO2NCJ 4375806
219, V1/299 HC-B625 SIS w Ly 1k 2 [S0L. VALVE 8825 Bl novuas  ee3231-2
220, Viz300 CONTAINMENT [SOLATLION PHM!E B THAIN "H <1 WOULUAH 6632312
221, V1/301 CONTATWMENT ISULATION PraSE o THAIN A m-.s“3 o houuan - wes2dl
222, V17302 HMC-8HU3 He Io 1K, OUT HUK BACK LEAK 1SOL, VLV, BA
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DCN-DCO-EJ-31349
. REY O .
: SHEET [30F 22

PROCEDURE FOR THE !HsTALLATIOH OF SWITTHES Fo&
EUR PuMPSI-H£1-2 IN SIMULATOR CONTROL BOARD VB f .

.

V.0 The Simulator Control Board V8( s a non-Seisafc Category I structure,

- pon-safety vrelated board, and does not contain Class 1E devices.
Therefore there are not Q reguiresents ¢o be met fn'work required by this
DCN. owever, the procedures delineated delow are engineering
requirements o mount devices/{nstruvents in this structure, and foiiow
panel designer/manufacturer requirezents. In addition, DCN brackets and
support details as established {n this design will ensure that recorder
and zodules as fnstalled are adequately supported §n the board,

1.1 Procedures

1.1.1 Haterials

Board fabrication materials shall be of the type and size
specified by this design change notice. Standard materfals
to be used 1n the manufacturing of the fabricated parts are
as follows: ' '

a. Steel sheet in accordance with ASTM A36
b. Steel bar in accordance writh ASTH A36
¢. Stee) angle In accordance with ASTH A36

d. Yelding wire {n accordance trith AMS A5.18-85,
Class E70S-6

e, Yelding rod fn accordance writh AUS AS5.1-69, Class E-5013

02427/00047-14
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H ) 9 A1l completed welding shall exhibit a smooth, even
contour with ao {rregularities In evidence, such as
uneven starts and stops, poor seeld contour, excessive
rollover, Jack of fusion, or an undercut limit of
17684 1nch.

) Helds shall have no cracks.

o Uelds shall be subject to visual inspection with the aid
of 5X magnification. Yisual welding inspection shall be
ccmpleted before the application of fillers or paint.
Preferably, fnspection should be done after finish
grinding and sandblasting. The following corraction
requirements for nonconforming trelds are applicable:

a. Excessive overlap on the rear weld of square groove
, and double vee groove connectfons shall be
H J corrected by removing enough weld zetal to show
that the connection {s properly fused.

b. Excessive concavity of weld, undersize welds, and
undercutting shall be corrected by cleaning the
treid and depositing additional weld metal.

c. Cracks and pinholes shall be repaired by rezoving
the defective portion of the weld and then
reswrelding the Joint.

1.3.5 Surface Preparation and Finfshing

1. Clean panel vith safety degreaser (Fire retardant).

2. G&rind all panels on outside and especially at any welded
Joints and corners. -

02427/00037-16
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Dimensional Tolerances

1. Overall dimensfons (length, height and depth) of a
bracket, structure ars to be within & 0.C52 inch
-2olerance.

2. Interjacent dimensions are ¢o be within ¢ .125 dnch
2olerance.

3. Cutout Tocations are to be trithin ¢ .052 inch tolerance

4. Cutout dicensions ave to be writhin + .062 inch tolerance

5. Angular dimensfons are to be tithin + .50%

6. Exterfor surface flatness to be within + 1/8 inch
tolerance for any two (2) foot gquare area. .

Cutouts

Cutouts are to be made by the appropriate aethz-)&; punching,
niddbiing, sawing and drilling, in accordance with chart
€abulation.

1.1.4 Helding (Brackets, Angles, Bracing, etc.)

02427/00037-15

A1 welding for board 45 to be completed using the GMAW
process. Any deviations frcm this process shall be
submitted for engineering approval.

Fabrication welding shall follow YEP Standard Operating
Procedure §155, Revision O as modified by Hestinghouse
Specification PICY 8300, Ravision 3, Appendix D.







8.

3.2 Tests

gcg-%co-m-sv'aée
SHEET {6 OF 22

F111 al1 bad scratches, etc, trith filler, allow to dry
and grind smooth.

LN

Steam clean §nside and outside with phosphatizing

. solution (Dura-Sard steam cleansr and phosphatizer).

Spray 0 (2) to three (3) coats of gpecial gray or
interior white pricer on dnside,

Spray three (3) to five (5) coats of primer surfacer on
outside, aliow to dry and sand with 320 and 400 grit
sandpaper. Refill any remaining surface defects tith
glazing putty and resan_d as required.

Paint finish coat on outside of panel. Three (3) to six
(6) coats for lacquer or o (2) coats for enamel.
Finish coats to be of uniform thickness and free from
$ags, runs and/or seears.

The interior of the panel shall be painted Polane White
#F63W13 as manufactured by Sherwin Hill{iams,

The exterior of the panel shall be painted with PGSE

MN21 Arbor green light pastel as-marufretured-dy-—Sherwin
-a%m(eua&oaa Lead & 45M27), Pairt shall Aaue.
a Mmibimem dolal 517 %:Lw Whiehmass ﬁg Sots |

The tests shall {nclude the following:

a. Check of all panel counted devices $0 assure that they are

securely attached.

b. Check of alil terainal blocks and interconnecting Qiring to
assure that they are ffrmly secure and have covers where

applicable.

02427/C004T-17
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€. 100 percent point-to-point continuity tests and electrical
insulation tests.

\

‘ d. Control tircuits/indicating modules functional tests, as far as

. possible by actuating switches during the applicotion of
appropriate signals while observing the reponse of panel
devices. Tests performance should assure protection of
{nstruments/devices from high-voltage {nput signais.

Attached checklists would help Field work completion, and may be’
used os check-points for the requirements of above procedures, and
of the DCN drawings. The checklists are: '

1. Checklist “A": Fabrfcation
2. Checklist "B": 6Erinding/Cutting
3. Checklist °C": Painting
_ 4. Checklist °D": Tests
‘ ﬂ J 5. Checklist "E": Final Inspection

The above checklists are performed sequentially: A, B, C, D, and E
sequence only.

0242T7/00037-18
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Qtv
SHEET /8 CF 22
@ CHECKXLIST "A": FABRICATION
PANEL %0.: ¥B/
X H/A =
® Structure material §s type and thickness specified. [3 3113
o Length, hefght and dfagonal dicensions and flatness G I O I |
of structure (brackets, angles, dracing) surfaces are :
trithin specified ¢olerances.

o Cutout and mounting holes are correctly located, sefzed [1IrJ31I1
and deburrad, ‘

» Structural frame is correctly fabricated and dimensioned. £1 L3 L3

9 Helding is in accordance with applicable drawings and £33 11
and specifications.

0 ' SWITCHES coverplates, etc. are present, corrsct A S A I A
and identified. '

o Interfor brackets, unistrut, stiffeners, wireways, etc. (3103103
are correct. )
are

° Swireres - as mounted a2 correctly supportad G I A I
with uniform clearance and fdentified. - )

@ COMMENTS, CORRECTIONS, ETC.:

02427/00047-19
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CHECXLIST “B": BRINDING/CUTTING

PANEL NO.: v8/

o Fabrication check cempieted.

© Structure are smooth and free frem indents, weld
spatter, scratches, ete.

o Surfaces to de painted have dDeen steam c!cmed
with phosphatizing solution.

® A1l surfaces ¢to be painted have been preparad in
accordance with appiicable requiremants.

*« COMMENTS, CORRECTIONS, ETC.:

BCH-DCO-E0-313 49
REY @
SHEET 9 OF 2.2

:OX_WA *
SHENE
£3 03103

L3ttt

[3tl 0l

02427/0003T-20
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' . SHEET 20 OF 2 2
&
CHECKLIST *C®: PAINTING
PANEL NO.: va!/
. & H/m =
© SRINDING/CUTTING CHECX COMPLETED. | I o B
o Exterior and fnterior pricer toats have been properily £31031101]
applied.
© Finish coats are of the correct materfal, properly | G I O B
applied and treated.
o All exterfor surfacas are free frem sags, runs or | I O I
sxears and finish {s uniform. )
© Paint coating thickness is as specified. £33 L3
g “ © Specified type of paint for panel interior/exterior B O I A I

tas used.

% COMMENTS, CORRECTIONS, ETC.:

02427/00037-21
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@ - SHEET 2/ 5F2.2,
CHECKL1ST "p": TESTS
PANEL WO.: ¥B/

. ‘ oX H/A *
© PAINTING CHECX COMPLETED. . £33 1l
o Calibrated Instruments used for 20sis.. ' [3 L3 13
o Continuity test §s {n accordance with the applicable £YILJ L3

drawings. -
o High potential dfelectric strength testing §s done [JILITI]
4n accordance with the {nstrument manufacturer’s
dnstructions, and test results ar2 acceptable.
o Insulation resistance testing §s done in accordance 110111
t1ith the instrument manufacturer's {nstructions,
and test resuits are acceptable.
) © Functional test rasults are acceptable. B O BN O I 4
o {ameplates, iabels, and designations properly jdentify [JILJ L3
the devices, and the proper materials are used in
accordance with the applicable drawings.
© Miring methods and materials ° . [3 1313
ar2> in accordance trith the applicable drayings and
. specifications.
31131113

% CCMMENTS, CORRECTIONS, ETC.:

02427/C003T-22
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SHEET 220F A2
CHECKLIST °E®: FINAL INSPECTION ,
PANEL ¥0.: 8/
: . ex mm e
" © A7 test connections have been removed, terainal scrous £3r13111
. have been tightened, covers have been raplacad, and all
siring disconnected for test Ras Bee
reconnected, y
o TESTS CHECK COMPLETED. .. ' 132312
. © ANl materfal shortages have been docuzanted. . [IC]LC1]
- © A1 fiandrafls, vubstrips, etc. are properly fnstalled. £3 1311
@ - o A11 hatnt blenishes have been touched up. [JIrirl
o Panel has been properly cleaned. £3 L3¢
o Internal recorder bracing and brackets properly [3 0311
§nstalled, cicaned, etc.
© StkA works properly in accordance with pata [J L3 L)
requiresents, . -

© Suildi operaterproperly n accordance trith electrfcal b [ 3.L3 [ 3
recuircoents.

@ CONENTS, CORRECTIONS, ETC.:

02427/C004T-23
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Attac C
Page 2 of

TZCHNICAL REVIEW
) DCN No.

pel- €€E- 37348

Rev. No. o
Page 2 of 8

1a. DESIGN DOCUMENT REVIEW. The following documents are relevant to this change and
have beon originated, raviewod, or roquire revision as indicated:

1b.

Originatad Roviewed

Requires Revision

Rocument, Fo,, Rov, ~(YesMNo)  (Yss/No) (Yan/Mo)
© Q-lList* _SES ND
© Dasign Critoria Menorandums
o A
©° Calculations
NA
® Dasign Verification Reports
NA
© Design Change Notices
bel-E3—~ 37348 NO YES A O
* Revisions to the Q-Lizt are to be transmitted to the Mechanical Engineering

ZGSs. :

DESIGR SAFETY REVIEW. The following is a list (not all inclusive ) of design

and safety issues to be considered.
oach issue affects or is affected by the change.
ansver is obvious, further explanation {3 required.
how the issue is relevant and how it is resolved.

1f£

igsue iz not relevant.

Indicate by "Yes" or "No" whether or not
Unless the reoason for a "No"

"Yes," oxplain why or

If *"No,* explain why the

Conmments
(Uzse additional

aheets a5 mecessayy)

Relevant
Isgue?
. Kon/MNo)
Accidont Analysis
(FSAR Chaptars 6 and 15) Ne
ALARA ~O
Shielding/Radiation Zonas NO
Environnental Quality NO
Fire Protection po
Unacceptable Components NP
Codes and Standards _YES

COMPLIES wirN HUMAN Facroas

ENGINECRIMG  CUIDELINES

7 - 12/15/86







Deil-EE - 37348
“HEGT 3 0F9

Sinulator
Systea Interaction

Rogulatory Guides

Environmoental Qualifications

General Dosign Critaria
Soisnic Qualification
Water Harmer

Inservice Inspection
Heavy Loads

Flooding

Radioactive Piping

High-Nedium Energy Line Break

Control Room Design Review
(Including habitability)

Multi-Unit Impact

Aluninum Inside Containment

Security

WPRDS

Personnel Safety
Hagsonry Block Walls
Core Drilling Impact

Redundancy/Separation
Requirements

Panetration Sealing
Paint Inside Containment
Refueling Operations
HMaterial Compatibility

Relavant
Izsue?

E

YES

YES

No
MO

&0

YES

4%

MNO

NO

YES

NO

AD

Ao

Page 3 of 5

Couments
SEE DCO-ET~ 37349

SEE S151P Form

APPROVED &Y SEUIMLL
REVIEW LROUP

GENERATED BY ERDR TEAM

MAINTAINV EXBSTIVNG SEPARATION

7 - 12/15/86
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Page 4 of §
'7H|K > ' Relevant .
: I1ggue?
Llog/No)
Lopments
© Vital Bus Loading ND
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o Floor or ¥Wall loading NO
) maunoa. AO
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2. LICENSING. The following RRC Licensing submittals ars relevant to this change
and have been roviowed as indicated below. Where a rovision iz roquired,
Licensing has beon notified.

Page 5 of 5

e o

Docupent Roviewed Requires Revision
a. ISAR # yzs Mo

b. Technical Spscification bt AO
_e. Other NONE

¢ Rovisions to the FSAR raquire an FSAR Change Hotice to bes transmitted to NRA.

3. COORDINATION
Design Package laad Disciplins Z&Q
Coordination Required: [ ] No B{] Yes Coordinated With:

Department Engin ture) Date DCN Regquired
_L_é;_quiq}w q]/!‘f]S’?' Yos () | Mo ( )

Yes ( No ( )
Yes ( No ( )
Yes ( No ( )

Yes (

)
)
)
Yes ( )| No ( )
)
)

Yes ( No ( )
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APPENDIX D

PAM PANEL DEMARCATION AND
HIERARCHICAL LABELING

DESIGN CHANGE PACKAGE (DCP) J-38114







a4 - mmamvamawe fae

40v

PRIORITY
'} Required Condition, Mode, or ;
Operability Status to Implement: - No. (!- 3§1 _Ll_-£ - R _/_
Plant AODCrRP Z
System _ |/3r/o04S DESIGN CHANGE COVER SHEET [ of /
Component -
(PAN2) | Gorregasnching Uit ! DOV is Der-c1-37114
DCPP Reviewer Date . .
" <Zwo1:§av¢z£2?57é;kﬂafbﬁwtzkﬁG/Ar 0c9-&/-371/5

D

r

DESCRIPTION OF CHANGE: 40/_/7 /M,,e/ demaregtyorr and e
Hlerarchical labeling o~ entance Fometona/ J/&a,o//':/’f F )
inStmmants o pane! PAr] -/, . Labe/ /A’C!Wf a 277 ‘}’7

_jsﬁcuwéfxégvcﬂannf/5u§f7ﬁaa fSizfaéinncqnﬁ-/s 7%&;4590’€7‘5417/2u7623 01 s JP &

SK-02-£)-3014-1,-2,~3 4 -, " »

REASON FOR CHANGE: 7’4}73/ aém#c’aﬁ'an G’)G/ é/'d/‘&fbg/?d/ ééfé%y
Wit/ entarrce Sfunchona/ | pro4pi and bl eabor af’ Ao C7bts~
Ireats o el, correlating reld Gbvricas., This change adbirses
CorrFn/ roor desion reviecd, BLT060, 04724 /5 2 FIBEL ctmrrnrrFrrarl
16 #he MRC for- 17 aimnsarinirg S coeratsg errse, s changc

.goe’cr;//‘bcifgz adecces HEDls. 203, /59 441
9)
TN O

/7 ¥ot Applicable , . i\ﬁ .
%-mz wiertes — DYs /;‘;mcgg %ﬁ/ (S'/b %/\.«7 z

RELATIONSBIP TO OPEN DCNs:

00z -£1 -330%¢ Zey, ! of #r's HCP 2rbs
Dcz - £ -38098 b dfsucimrs &
ICZ-£/ -2 308D  CheclYst

EFFECT ON PLANT OPERATION: D& arcerror aad’ Gieparctrca/
/T Tot applicable labelinng @wrd ex bamce device fanclooa)
rouping and assist eperaror st gL eaton of deyrecs and
Hevice relationshps. Hew [abel cofor & % O1Y SH o /a,a‘@@
labeling b tighty legible ard consistently worded. Changes

Wi/ Elimarts potential Sowrves fopmzﬁfcdﬂz@.m'oﬂ @& enbone
Slant Qreben. '

RESPONSIBLE DISCIPLINE g Yo

7 - 12/15/86






he aem s s w o

ESTIMATE

DESIGN

COUSTRUCTION

ACCEPTANCE

L T A v - w s == 2w -

DESIGN CHANGE PACKAGE FOLLOWER

Z/if//f 2' veed o)/~ 38//1 -z 4

COST & SCHEDULING/ENGINEERING
ESTIMATE By Date

Engineering Start __ /0 -G~ BL Engineer o rnnur [2-19-FC
Construction Complete é.f‘ P :(gﬁ vz o,,/..?,; Approved (EGS) F23levi
M,Estimted Total Cost cepted (PE)

Ac
Adthoriztng Job sscinm[ oy TE5F—
By Date
(' Cost & Scheduxling Spv. ! Z ﬁQ‘J 5‘2!‘ 37/__7 Not Required (level of effort)

DESIGN J ENGINEERING
By Date By Date
Eogineer /)M 4]°9[% Mechantcal Discipline Qa7 _ diuil 4
y (A (Safety Evaluation) s ’
Approved (grp 1dr) < Msd f/m'/87 Accepted (PE) MW
~ ‘CONSTRUCTION PLANT STAFF REVIEW
By Date By Date
Received by EM Inp to Safety or
PSRC Approves (y/n) Izp to Eanviron (y/n)__
Reason for Rejection
Plant Manager Approval Date
Transnitted By Date
CONSTRUCTION
By Date By Date
Received . Installation Complete
Start Up Complete As-Builts Attd (y/a)
Relcased by Package Coordinator Date
PC No. FCTs
|~ ACCEPTANCE PLANT STAFF
By’ Date By Date
Received work complete Staff revievw complete
s f]
Plant Manager Final Approval Rk \3’
Transnitted By Date Y )
; o AT ERErTONER, § niza @\\l\h
ENCINEERING \CLOSE; QUE+»* =
. ui& QA Ll
All design documents 1ssued for ‘Operation:
Project Engineer Date
BMS Purged RMS Indexed
By Date By Date

@ NOTEZ bep PGV{'-SGC; 40 add ,p-a:'n'l-v'nq th‘f’mchs é)c‘ﬁccu /5‘(:

and to delete unnec:.'sszmj Tabel 9ss.







DESICR CUARGE PACKAGE FOLLOWER,

éfi{/fr Z. pers J~38// % -2 O

[~ COST & SCBEDULING/ENGINEERING
ESTIMATE :
Engineering Start /0~-6- BL Eagineer
it Construction Complete fo pprove
S5 WEstinated Total Cost oo Acceptdd
A}uthouzing Job Estinate er ¢
g ' B’ Date
Cost 8.Scheduling Spv. /ﬂéﬂéb {7 Hot Required (Iével of effort)
~ DESIGR ~ ENGINEERING
3y Bate Date
§ Enginecer % 5ben wxechaniul Discipline ZI 24,"b
B (Safety Evaluation)
o -~
l_ Approved (grp 1dr) %A’&‘N Accepted (PE)
’ CONSTRUCTION PLANT STAFF REVIEW
. By Date By Date
Recedved by I - Izp to Safety or -
PSRC Approves (y/n) Inp to Eaviron (y/a)__
Reason for Rejection .
E -V
- Plant Manager Approval P -"‘\ Date
Q Transnitted By : A Datc\
= ; N
& CONSTRUC‘IIOR , ',’)
§ 3y Bate , By Date
Recedved "Inntnnntion lete
Start Up Complete . M-Buntc A:td (y/a)
Released by 2ackage Coordinator /. Date
FC ¥o. ¥CIs ..
| ACCEPIANCE PLANT STATF PECTRYEL
By’ Date e n e EuR g:‘—"\ e
Recedved work complete Statf, gcziw‘;wlg : \ b3 .
) 1":""'.’;%’;"1’-
Plant Monager FPinal Approval 55{%{3 ‘Ru e 0dte Date
Traasnitted By B hyve Dau
NGINEERING CLOSE OUT
A1l design docunents laoouad for Operation: .
FProject Engineer Date
S Purged ‘ S Indexed
3y  Date By Date
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PACIFIC GAS AND ELECTRIC COMPANY
DIABLO CANYON POWER PLANT UNIT NOS. 1 AND 2

DESIGN CHANGE SAFETY EVALUATION SUMMARY

SUBJECT: _ @ ©/. . Hjeraret e/

l.
2.

_@ée//i—;/o 767ﬂcwe/ LA - /. y

er waver: _S-380¢ (07 2. )

Classification Xes Ro

A. Does this change require a change to the
Technical Specificationc? . « ) ()()

if the above question 15 answered "Yes,®" a Licensing
Anendoment Report is required,

B. Does this change require a change {n the following
documentsa:

1. The SAR? (see definition, Section 2.2.12) ¢ Yy %)
2. Any Q or Class 1 items in the Q-List? « ) <)
3. The Envirommental Qualification Report? « ) L)
C. Does this change affect:
1. Security? « )y X
2. Fire Protection? « ) (<)
3. Eaergency Planning? ) ()
D. 1Is any of the affected equipment important to safety? (>< ) (¢ )
E. 1Is radioactive material contained in the system? « ) (>%)
+ 1?7
F. 1Is there a radiocactive waste treatment chnnge_, “e a";’?.f‘»;‘\ g’%‘éi
specified? N ":- wppiniiin g 'Fh‘-,i" . ‘?6)'
LUy gtk R
G. 3Based on the Design and Sa.fety éia cs a
potontial unrevicved safety, question exist? « ) X

If any of the previous questions have been answered *"Yes,®
conplete Questions 1 through 3 of the attached Safety
Bvaluation. 1If all questions have been answered ®No,*
attach a justification detalling vhy no Safety Evaluation
is required and answer Question J "No.*

H. Ig any of the affectad oquipnment important to
onviromnental quality? ¢« ) (%9

— -—am S B S






.
L

0|

e -

2. Does the proposed change have tixe potential to impact
the environment? . « ) <>

If efither Questions H or I have been answered "Yes’®
complete the attached Envirormmental Evaluation. If
Questions H and 1 have been answered"No," answer
Question K *"No.*

‘Q

J. Has thic change been determined to constitute
an unrevieved gsafety question? « ) (72

(Yes, if oither Question 1, 2, .or 3 of the attached Safety
Zvaluation iz marked "Yes.®)

X. Has this change been determined to constitute an
unreviewed environmental question? « ) <)

{Yes, 4f Question B on the attached Environmental
Evaluation 15 marked *Yes.®)

3. BReferences: .

SAR 7T

Perforued by: \W iﬂﬂ/ Date: G-2¢ 87
Reviewed by: E i a® ﬁ Date: ¢/2¢'/ P?

PSRC Review: Date:

o WEORTN )
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- . J-2%114

DESIGN CHANGE PACKAGE SAFETY EVALUATION

Prior to answering the following three questions from 10CFR50.59, present a
description of the design change including the ecritical parameters, and how
the functional requirements of the zystem, structure or component are

satisficd:

3 , Sles pana! e T 2 2207
L A terpreive! 7 s
N e pael. Labelrrng e oF p1mee) EO/0 4./ Ao Aoy CorSre oy
ot prachbrlity and eiwrding, Mo dbyite rebeat? Or MO 55278
/e 2 Leo mo 2072 it
ace TE 207 Z 7 ¢ ceor
re 2., “ /e
Y Y o ; v A

1. Iz the possibility of an accident or malfumction
of a different type than any evaluated previously
in the SAR croated? « ) ><f

s chan o 7 z Sz,

w_(abel< et/ Y ¢ a//alle

socrators, Lut coitf now _be 17 arr azsse b ~cvze Lyerereliea/
- e,

el ¢ Lt 218 /. .3
P, n'ﬂ'!ﬂ%‘{ ﬁ\%‘h}!‘_‘
R

Tfon e -
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J-2819

DESIGN CHANGE PACKAGE SAFETY EVALUATION

2. Is the margin of safety as defined i{n the basis for Yes - No
any Technical Specification reduced?

oy /¢ o7L S
/< re Yo bor los ”
[ W&/ 7 e
only. £ y 2208 e ,

1% e cvmﬁo/.éaarcz 24 aﬁvérm/uofé/ e, 2

Dam . LSt S, 2. 3 o .c.{, 7/\&(/(/.46’2—51 59//¢)

3. 1Is the probability of occurrence or the consequences Yes No
of an accident or malfunction of equipment important
to cafety previously evaluated in the SAR increased? ( ) (><

_'74/76’/ d{.'mrz_‘aﬁm arns’ /MMVG’O/ / /e/ Vg wr?/ /)di{'ﬂﬁa//q

nee . e accurare 0Lr2ror /
a2t Sreprrcrars s or 7C e ’ (7
Z £ of darre/ ;> 1752, b & o.c

b Aeyrte or ._;w;ém ﬁnbf’m are rielaodod,

"R oL % 4
l % A .
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PRIORITY NO. _Zo0__ 2Ch c/::mﬂ SHEET 3 OF _Z2G
to: L. Mermarn. | ¢rom: _ T r/s
Serucuurs or System: Hays 4’”’92’/ &2 £ozz, £ snwe. Various
Description of Change: ¢ £
./dée//'ﬂj -5 _p&n
73
[ 17
3
| Reacon for Change: X207 ‘o 4 araretirca) fabelsr VS @r1
Yt 1 2724 2IDLLIIPG f,‘ . IM CIJQL%P
Danel
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- roqu tion 0 ity
3. L aooroma XL Astultt documens recuird
g 3 MNoted, documant chenge not required D Approved, document change only -
< D Rejsctad fexplsin) re— A Y
g e~ ABTEIN SRR R
= f'mue(,sﬁ&.’m Reiarspm iy § $N
S | Ssfoty-Related Work: ;2( Y O 0o ‘{La 43 ?BEN requird o close on NCR [ Yes Xuo
W1 smportzat to Environmenta! Cuslity: O Yes. ﬂm ﬁ HCR No,
2ot Safety-Relsted, requires Quality Assurance: D ves M .
Reviswsd 8y: Checkeod By: . 7 ﬁ/ 0%/ ot
LMW Z.2c-87 Fhante . ’0
DucumnaEngn.u- Date Group Suporvisor e
Ov Cate - Oy ' Date
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la. DESIGN DOCUMENT REVIEW. The folloving documents are relevant to this change and

have been originated, reviewed, or

roquire revision as indicated:

Originated Reviewed Requires Revision
Document, No,, Rev, —(Yes/Mo)  (Yes/No) (Xes/MNo)
. o Q-listx Yes A0
© Design Criteria Hemorandums
Ao YES Ao
o Calculations ‘
—_— - A/o yes A/o
© Degign Verification Reports
—_— Aro YES /0
‘®- Design Change Notices
A0 7K A0
* Revisions to the Q-List are to be transmitted to the Mechanical Engineering

EGS.

1b. DESIGN SAFETY REVIEW. The following 15 a 1list (pot all inclusive ) of design

and gafety fssues to be considered.
sach fssus affects or is affected by the change.
answer s obvious, further explanation iz required.
how the fague is relevant and how it 4z resolved.

{asue 13 not relevant.

Accident Anzlysis
(FSAR Chapters 6 and 15)

ALARA
Shielding/Radiation Zones
Environmental Quality
Fire Protaction
Unaccoptable Components
Codes and Standards

Indicate by "Yes™ or "No" whether or not
Unless the reason for a “No"

1f "Yes,® explain why or
If ®"No," oxplain vh?.;“

o R;‘]’.:Z:?t; i‘.f-\% \%%XU %addicional
fi‘ ,; ﬂg_uigf_g?’ B 'n
Yes Gfmf s e ,mwe/ i
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® Simulator

o System Int;:action

© Regulatory Guides

® Envirommental Qualifications
° ceperal Design Critexia

© Seismic Qualification

© Water Hammer -

#® Inservice Inspection

@ Heavy loads

o Flooding

© Radicactive Piping

o High-Medium Energy Line Breask

© .Control Room Design Review
(Including habitability)

o Multi-Unit Impact

o Alunimm Inside Containment
® Security

® NPRDS

© Persomnel Safety \

© Magonry 3lock Walls
© Core Drilling Impact

© Redundancy/Separation
Requiresents

© ZPenetration Sealing

© Paint Insfide Contaimment
® Refusling Operations

o Hnt:ariai Cozpatibility
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Vital Bus loading
Maintainability/Accessibility
Floor or Wall Inading
Mizsiles

Operability

Electrical Design Considerations
(see attached gheet
for dizcussion)

Hydraulic Design Criteria
(see attached gheet
for discussion)

Chenistry Effects
{a3ece attached gheet
for discussion)

I&C Deszign Considerations
{see attached gheet
for discussion)

HVAC Design Considerationsc
(see attached sheet
for discuszsion)

For nonsafety-related
modifications, discuss vhy
the design resulting from the
modifications will not affect
{a) auy cafecy-tclatcd
gtructures, gystems or
components, and (b) items
identified in Paragraph
4.4,.4(e) of Procedure 3.6 ON.

Other

FMEA Evaluation

Relevant
Issue?

Les/No)

A0

A

Ao -
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LICENSING. The following RRC Licensing submittals are relevant to this change -
and have been reviewed as indicated below. Where a revision £3 required,
Licensing has been notified.

Docyment ‘_ view Requires Revision

a. FSARw# 2-?5 . 2D )

b. Tochnical Specification XS V./%9)

c. Other . — — ,

¢ Revicions to the FSAR require an FSAR Change Fotice to be transmitted to KRA.

Wge Lead Discipline Z&C
Coordination Required:_ ?d No [ ] Yes Coordinated With:
Departpent Engineer (Signature) Date DCN_Reguired
(none) Yes ( )| %o ( )
Yes ( )| Fo (' )
Yes ( )| No ( )
Yes ( )| No ( )
Yes ( )| No ( )
Yes ( ){ %o ( )
Yes ( )| No ( )

7 - 12/15/86






@
Dez- £1-38/14

PACIFIC GAS AND ELECTRIC COMPANY P/
ENGINEERING DEPARTMENT

DESIGN DOCUMENTS LIST Ql,,

DOCUMENTS AFFECTED BY DESIGN CHANGE NOTICE (oCN)

puant ISP 2 beN NUMBER LC2-E/ 222/ Revision | DATE LZ7725 enaineens /ALl
DOCUNENT SHEET Revisioh DOCUMENT TITLE DATE oy DATE '
‘HUMBER HO. [cunRent] nTERIM [As BuILY COMPLETED APPROVED | -
POST ACCIDENT MONITORING
©27/9/ 71 % PANEL | (PAM-])

[EPIVE

bo

RLET]

ﬂ

s ket ¥ -

3

i

CHID [N

1R Y.

¥ ﬂedlifﬂ/cﬂ%t/éfnq fo

mnu







B ey wh o m———r tas e T e L LA

P "
. et ,q".v,-“}‘.... = RIS R IS A tiaatt, w ot
PR S ' LEAL L B

DC2-~£J-38114

RI
IGN CHANGE SAF VALUATION
L Sh. 7 o 26

1.0 Introduction

g A safety review of this DCN based on Procedure 3.6 ON, Attachment "E”, indicates
‘ &1 thMissues require further analysis to determine the degree of safety
impact to the control room panels. The issues to be analyzed are listed below:

Issue A: Control Room Design Review
Issue B: Operability

Issue C: Instrumentation and Controls Design Considerations
PAN losue D SEISMIE QUALIRICATION |
lesve 2: Fige FrotzeTion

2.0 Satety Evaluation of Issues

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 will provide panel

: demar~cation'lines 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 will not 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 Issue C: Instrumentation & Controls Design Considerations

As the proposed changes do not include any change in instrument ranges, size,
scales, inputs, selection devices or other features, all | & 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 er
good practices to be violated.
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THZ ADDITION OF DiMARKATION UNGS MADL FROM (OLORZD
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PAINT REQUIREMENTS FOR CowmTRot RwoM 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 1 + 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.-sufface. 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 1 + 2 control room control panel PAN-'is a Safety Related Seismic
Category I structure containing Class It devices, so modifications effected
in this board shall meet the requirements for 'Q‘-equipment.)

Surface Preparation and Finishing

1. Clean panel with safety degreaser (fire retardant).

2. Fi1l 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 # 121 arbor green light pastel epicote enamel for the panels
(National Lead # 45M27). Paint shall have a minimum total dry film
thickness of 3 mils.

6. Complete checklist ‘A'.
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CHECKLIST ‘A‘': PAINTING

PANEL NO.: TAM -] -

0 Exterior primer coat(s) have been properly applied.

o Finish coat(s) are of the correct material, properly
applied and treated.

[«]]

All exterior surfaces are free from sags, runs or
smears and finish is uniform. '

o Paint coating thickness is as specified.

* COMMENTS, CORRECTIONS, ETC.:

DCZ-EJ-3311¢

REV. |
Sh. /0 of 720

oK NA *
() () ()
() () ()
() () ()
() () ()
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LABEL SIZE IN ALPyA

SK-DC2-EJ-38|I4H~4 (PLAque)
Sh.l of 3 PRINT SIZE N AUMBERS
LAREL CODE INFCRMATION (ciAracTsR)
LABEL FOR VERTICAL BOARD CONTROL CONSOLE
A .- Console ID ‘ 1.25 in. by (as req'd) °
B -~ Subpanel Segment 1.00 in. by (as req'd)
C — Subgroup (freestanding) .75 in. by (as req'd) +50 in. by (as req'd)
b - Subgroup ‘ )
w/Subhead I 1.625 in. by (as req'd) 625 in. by (as req'd)
w/Subhead I & II 1.625 in. by (as req'd) N/A
*w/2 lines Subhead II 1.625 in. by (as req'd) N/A
E — Subhead I (freestanding) .625 in. by (as req'd) «375 in. by (as req‘'d)
F — Subhead I
w/Subhead IIX 1.00 in. by (as req'd) N/A
- Control Switch Description 700 in. by 3.00 in. .700 in. by 3.00 in.
H — Instrument Tag Number ..50 in. by 1.375 in. | .50 in. by 1.375 in.
K — Breaker ID .375 in. by 375 in. by
L — Subhead II (freestanding) .50 in. by (as req'd)
M- .375 in. by (as req'd)
LAMEL/PRINT . SIZE CoMBINATIONS LAREL STocK IS LIGHT Cra=aN
A - #3{& #5 =.1.25 in. by (as req'd) witTy RlacK C'GIZE, PRECUT SIZES.
A-2q #4 =1.25 in. by (as req'd) - /
D~-2 §#4°‘"-“=31.625 in. by (as req'd) (Mﬁf- Code no. 09258¢,.962 q=.. 17438
D -3 # = 1.625 in. by (as req'd) Hermes code Z/0 - |
D~2.%# &1 - 45 = 1.625 in. by (as req'd) min{-sl?‘cffl/bfzzck )
D — #3 & #4 = 1.625 in. by (as req'd) 9
D—#4 & 2§ =1.625 in. by (as req'd) .
D- {3, #, #5 = 1.625 in. by (as req'd)
F—~ 84 & # = 1.00 in. by (as req'd)
- DC2-EJ-2811Y
n | 1

Table 7-3: Recommended label plaque dimensions. SL"Z{ 4 'FZG
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LABEL CHARACTER DIMENSIONS = & s4 2 ,/f' 3 DC2-E J’ 38114
5 R :
Labels should be constructed exclusively with capital letters. sh. 22 of Z2&

Letter style shall be Helvetica (this is written in HELVETICA)
Characters and line spacing should observe the following dimensions:

Letter 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 "I"

which should be gne 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
he,ght When lines of different character height are used on a single label, the

minimum space between lines should be one-third the hexght of the tallest
character size used.

Recommended stroke widths for letter heights

LETTER HEIGHT (IN,) STROKE (CUTTER) BATIO
1.00 150 1/6.66

75 Ja25 1/6.00

A7 . 075 1/6.27

.38 .060 -1/6.33

- .30 .050 1/6.00

25 .040 1/6.25

.19 .030 ~1/6.33

.13 .020 * 1/6.50
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PRINTING FOR:

1. Console

2. Subpanel Segment

3. Subgroup

4. Subgroup subhead I
5. Subgroup subhead II

6. Single line letter or
number designation

7. Single or dual line
word descriptors

8. Instrument tag numbers
9. Control options
10. Miscellaneous secondary

information (breaker number,
interlock, etc.)

CHARACTER HEIGHT

VERTICAL BOARD

1.00 in.

75
47
.38
.30

.30

.19

=19
.13

.13

ia.

in.

in.

irl.

CONTROL CONSOLE

<47 in.
.38 in.
«25 in.

.19 in.
.19 n.

.19 in.

.19 in.
<13 in.

.13 in.

Table 7-1: Minimum letter heights for vertical board and control comsole

labels.

SK-002-£/-38//%~9 b 373

bCZ-e5-38114
gl
Sh.2z0f ze







o L | Fees  maie e e P mE b A ———— g ——— -re

Gneopratd OZ 33

HUMAN ENGINEERING DISCREPANCY crron—2&/
LOC
UNITT - 2 XCIRCLE WHICH) ANALYSTLS LLLL
TEMJLOCATION (S~
LAY /£ 2
CHECKLIST CODE (5);
“urzcHinga! 0177 ( 4953 /%) ‘ 23 AN

ISCREPANCY (MEASUREMENTS AS APPROPRIATE):

PAK Hsoplayd ane 70/ 7/5,75/4&»7 e g/ W/af
Ore Jpparlss. . 7%(_, Crv v s mr 19022 /- o 1 2.4‘/»4/&_/
Ihdicafors e 170T g/ﬂuﬂcj’ e, DAy é} grle
n gasy CBrparliore 9 /).mc//?gz_ '

n So—

PRIORITIZATION

PRELIMINARY SIGNIFICANCE ESTIMATE: 3

bee-e4-38(1¢
2

PRELIMINARY BACKFIT FEASIBILITY ESTIMATE: Sh.24 of 2¢ -

~ PRELIMINARY RECQMMENDATI% i .
doelrs,
Lse deMarcaﬁ’av); Y a';r/ reorerrgerit 2L o 48/@/5-
C'/A/ZIC}[‘ ‘7/((’MC/§'0)4C7/ 2""%’\"’7 % .50/47)§ 74;”0/;&775,







TR

©" HUMAN ENGINEERING DISCREPANCY - . Cimon 459 1o Bep

T 1 - 2 (cIreLe wHIcH) | . ANALYST.
17emM/LocaTion(s) __ L A /1 -/

CHECKLIST CODE(S) £/10+/3

’
.

- DISCREPANCY (MEASUREMENTS AS APPROPRIATE)__ Ao ﬂc’»—a»c«v 70
[ %4 Iff/( O - —jze mf// .

/7/* —

- 7 e uimeid ol Sl //¢

PRIORITIZATION DCZ~E§-38114
PRELIMINARY SIGNIFICANCE ESTIMATE:  JA3D g‘z;”pw

PRELIMINARY BACKFIT FEASIBILITY ESTIMATE: M@

PRE'TMINARY RECOMMENDATION
* -
Zfr ceva ™ gd $re -

ey D






.
LR T T T T 1 b~ ~ Ny Y e s Badate 4 butas

DC2-ES-3811
T / cHRoN & _ 265
shztof o catesory £. 92 (
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(Complete description is on attached HED)
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Hanagement Team Representative Date ) (
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