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TMI-1 Detailed Control Rrom Design Review (DCRDR) Summary Report. ,

Supplement II
,, ,

I. Introduction

In January of 1984 GPUN submitted a DCRDR Summary Report on TMI-1
Control Room Design Room activities conducted in 1980 and 1981 and
subsequent corrections made to the TMI-1 control room. In June of
1984 Supplement I to that report was submitted which described CRDR
activities which had been completed with regard to verifying the
improved control room using the newly implemented symptom based
emergency operating procedure. This report, titled " Supplement II"
provides additional information requested during meetings with
members of the NRC Human Factors Engineering Branch.

The remainder of this report is divided into four sections.
Section II discusses the task assignments and level of effort of
those individuals who were principle contributors to the Human
Factors review of symptom based emergency operating procedures.
Section III describes the sequence and processes used to determine
if the control room supported the information and control require-
ments of the procedures. Section IV describes the methods used for
assessing and correcting Human Engineering Deficiencies (HEDS) and
provides information on the schedule for resolving HEDS identified
in the DCRDR summary report. Section V describes the ongoing Human
Factors program at GPUN which is the basis for ensuring improvements
in the control room do not introduce new HEDS.

|
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II. Teaa Task Assignments for RevfGw of the Control Riom Using Symptom-

Based E0Ps

Supplement I of the DCRDR Summary Report explained the steps per-
fonned in the review of the control room using the E0Ps, but the
task assigncents and level of effort of each team member was not
defined. Thare was Human Factors input into the entire E0P develop-
ment and implementation program, but this description applies only
to the verification of the tasks required by the E0Ps which could be
perfonned in the control room. Four individuals were principle
members of the review team:

P.M. Simon GPUN Human Engineering S aff-

L.C. Lanese - GPUN Safety Analysis Staff
P.S. Walsh GPUN Manager of Human Engineering-

H. Estrada MPR Associates-

These individuals were assisted at various stages of the review by
Control Room Operators, Shift Supervisors, and Shift Technical
Advisors. Mr. Walsh and Mr. Estrada were members of the 1980 CRDR
review team. Also, Mr. Lanese and Mr. Walsh were both (at different
times) members of the B&W Owr.as Group Subcc:nmittee which developed
the generic procedure guidelines. Resumes of Mr. Simon and
Mr. Lanese are attached to the report; the resumes of Mr. Estrada
and Mr. Walsh were included in the previous supplement.

The tasks for each of the team members are summarized in
Table II-1. Additional details of each members' involvement is
provided in this section. Mr. Lanese was responsible for ensuring
that the technical content of the generic guidelines was correctly
included in the plant procedures. In this capacity he was involved
in drafting the procedures, observing the use of the draft pro-
cedures for a week at the B&W simulator, providing technical
assistance to HF reviewers on the information requirements of each
step of the procedures, and writing the technical basis document
from which the procedures were derived.

Mr. Simon was responsible to provide HF input during the drafting of-

the procedures. He also spent a week at the B&W simulator assisting
in the development of the final procedures. He independently per-
formed a " desk top" review of the information requirements of each
step of the procedures and independently verified that the controls
and displays required to be in the control room were available and
met HF standards. He also participated in the walkthrough of the

, final procedures in the control room conducted by Mr. Estrada.
!
'

Mr. Walsh conducted several reviews of the procedures both in draft
form and in final form for technical content, format, and usabil-
ity. He observed the use of the final procedures at the B&W simu-
lator during a operator training session and participated in the
Control Room walkthrough conducted by Mr. Estrada.

*EOP's at TMI-1 are the plant Abnormal Transient Procedures (ATPs).
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Mr. Estrada reviewed the procedures and observed their use at the
B&W simulator. He then prepared a plan and response for the walk-
through in the control room which is descrioed in more detail in
Section III. After the walkthrough he performed a detailed pro-
cedure review and proposed a set of findings and resolutions to the
other members of the team. These findings were reviewed and the
resolutions of CRDR issues were scheduled or immediate correction.
Procedural findings were tasked to the plant staff for further
review.

4

!

,

|
- ,_ -._._. . . _ _ _ _ _ _ , _ _ . . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _ _ _ __



_ _ . _ _ _ - - _. - _. __ -

4-. -
. .

III. Task Analysis Methods- *

A. Purpose

The purpose of this section is to describe the methods used to
analyze the tasks and information and control requirements
implicit in the symptom-oriented Abnonnal Transient Operating,

- Procedures implemented at Three Mile Island Unit 1 in early
; 1984. The task analyses were performed as part of the Control

Room Design Review program for TMI-1. It is the intent of this
section to demonstrate that although a prescriptive list of
information and control requirements was not prepared for the
ATP, the methods used during this review would detect and
analyze these requirements.

,

B. Background; Scope of the Task Analysis

The TMI-1 Abnormal Transient Operating Procedures were
developed from generic guidelines engineered under the direc-
tion of a B&W Owners Group in which GPUN participated. The
engineering analyses necessary to convert generic guidelines,

for B&W plants to TMI-1-specific guidelines were performed
; under GPUN direction, by Babcock & Wilcox. The THI-1 plant

specific auidelines were developed by the safety analysis,

plant control group of GPUN with review by a multi-disciplinary
'

committee including TMI-1 Operations, TMI-1 Plant Engineering,
and GPUN Human Factors. The plant specific guidelines specify
the required technical content of the Abnormal Transient
Procedures (ATPs) which were developed by a task force made up
of members of the TMI-1 operating staff, GPUN Human Factors,

' and GPUN Safety Analysis. In addition, GPUN Human Factors
performed a task analysis of the ATPs, to assess adequacy of
control room displays and controls. The GPUN analysis was

; independent of the analyses described herein, and is documented
elsewhere.(1)

The review described by this document was performed inde-
pendently of, and subsequent to the above-described development
of Abnonnal T.ansient Procedures. Because the review was per-
formed after the procedures had been put in place, a "c1can
slate" prescriptive task analysis, as has been performed on-
several new plants to develop symptom-oriented emergency pro-
cedures, was inappropriate. However, steps were taken in the
review to provide assurance that the specifics of the proce-
dures had not been inappropriately biased to suit the controls

| and displays of the TMI-1 control room or to suit the operating
| and training practices in place at TMI-1 prior to the imple-
: mentation of the procedures.

(1) Supplementary Report of the Detailed Control Room Design Review for
TMI-1, June 1984.

:

i
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This review was conductzd in thres phases:- -

(1) A familiarization phase. During this phase, the pro-
cedures themselves were analyzed, to understand their
underlying purposes, and approach to the treatment of'

abnormal transients. As part of this familiarization
phase, training exercises for the procedures at the
Lynchburg Simulator were witnessed.;

(2) Walk-throughs of the procedures.~ Walkthroughs were per-
formed in the THI-1 control room, with operators who had
completed classroom and simulator training on the pro-
cedures. The objectives here were to understand how the
operators were interpreting the procedures based on their
training and background and to assess whether each opera-
tion required by the procedures could be carried out
effectively in the control room.

(3) 'A desk-top review. In this phase the procedures and the
control room were analyzed on a more general basis, from
the viewpoint of maintaining control of the variables
important to plant safety.

e

C. Review Methods and Sample Findings,.

The approach to this analysis of Abnormal Transient Operating
Procedure tasks was somewhat different than the approach of
the control room design review of 1980. (1),(2),(3) In the
1980 review a baseline set of operator functions and respon-
sibilities were defined and the tasks implicit in these func-
tions and responsibilities were developed. To develop these4

tasks, an understanding of the dynamics of the plant, and its'

fluid, control and nuclear systems was necessary. Analyses
were performed to determined whether, in fact, the operators
could effectively execute the tasks, thus defined, in the
TMI-1 control room as it then existed. As a consequence of

: the 1980 review, a large number of significant findings were
| generated and corrective actions involving substantial changes
! to control room hardware were undertaken.

(1) Supplementary Report of the Detailed Control Room design Review for
TMI-1, Jane 1984

(2) "A Review of the TMI-I Control Room from a Hu an Factors
Viewpoint " December 1980.

(3) Program Description and Summary Description of the Detailed Design
Review of the TMI-1 Control Room (November 1983).

|

|
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Tha 1980 analysis includ2d operator functions and tasks in-' -

portant to plant safety, including, for example, the control of
primary system (reactor coolant) inventory, the control of unit
energy flow, and the control of the thermo-dynamic state of the
fluids of the . reactor and steam systems. It is consequently
not surprising that the corrective measures generated by 1980
review promote effective operator reaction to abnormal tran-
sients; they facilitate effective execution of the tasks of the
newly implemented Abnormal Transient Procedures (ATP).
Specific changes that enhanced performance of the ATPs have
been delineated previously. (1) As a consequence, the number'

: of findings of the 1984 ATP analysis that relate te control
room human factors is small..

4

There are ten Abnormal Transient Operating Procedures in all.
'The procedures are structured top-down. The top level pro-

cedure (which at TMI-1.is numbered ATP-1210-1) is invoked
following any reactor trip. Five of the procedures can be

,

entered from ATP-1210-1, if the unit response following a
reactor trip fails to meet certain criteria. The remainder are
entered from these second tier procedures, usually conditioned

| on the specifics of the unit's response to the corrective
measures of the second tier procedure.

It should be noted that one procedure, that for a steam genera-
tor tube leak (ATP-1210-5), can be entered directly, that is,
without first entering ATP-1210-1. It should also be pointed
out that one procedure, ATP-1210-10, is a set of rules, guides,
and graphs for general use in all procedures. Procedure-,

1210-10 also includes a number of specialized procedures that
may be used by the other procedures, such as the procedure for
throttling high pressure coolant injection.

4

In witnessing the training exercises at the Lynchburg Simulator
during the familiarization phase, the reviewer played an
assentially passive role observing the operator's responses to
a number of simulated upsets. In addition to promoting the
revieor's familiarity with the procedures, the training exer-
cises were used to identify tasks where operator time response

. is of the essence. Exercises observed included responses to a
! variety of loss of coolant accidents and to a total loss of AC
! power, operations with a solid plant, and restoration of-pump.

flow following natural circulation cperation.

The causative mechanism for the upsets observed at the simu-
lator were specific (though not necessarily known to the
operators). They therefore involved a specific path through
the logical branches of the ATPs. The procedure walkthroughs,
on the other hand, were conducted in a manner to ensure that

(1) Supplementary Report of the Detailed Control Room design Review for
TMI-1, June 1984

* The simulator deficiencies listed in this finding were corrected,

i subsequent to its writing.
f

4
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ev:ry logical branch was exaninsd. This approach pr:cludes a- -

mechanistic scenario for the use of a procedure or a set of pro-
cedures as a whole.- However, to enhance the plausibility of the

: walkthrough process and to facilitate a realistic operator response
-to each step, a mechanistic set of initial conditions were
generally postulated by the reviewer for each procedural branch.

i

The reviewer took the lead in conducting the walkthroughs. The
walkthroughs of.each procedural branch, and the review of the
rules, charts, and special purpose procedures in ATP-1210-10 re- .

'quired, in all, about eight hours in the control room. Following a
practice established in prior control room walkthroughs, the re-
viewer took brief notes on his copy of the procedures themselves
during the walkthroughs. Immediately following the walkthroughs,
the reviewer retraced his path through the procedure and, using his
rough notes and memory, generated a more extensive set of notes for;

| the walkthroughs. These notes were then translated into a series
' of findings and comments, with reconmendations for corrective

actions as appropriate. The findings and comments deal not only
with how well the control room displays and controls lend them-
selves to the performance of the tasks of the procedures, but also
with the effectiveness of the procedures themselves and with the
operator training in the procedures.

.

To ensure that each procedural step was thoroughly explored, the
reviewer would ask each operator participating in the walkthrough*
a series of questions along the following lines:,

What does the step mean? The procedures do not require the.

operator to carry out specific tasks by using prescribed-

switches, controls, valves, meters, gauges, etc. The procedure
writers considered that such detail would not only clutter thei

! procedures, making them more difficult to follow, but also
|

could render them invalid for upsets in which the specified
controls or displays are inoperative.** However, the penalty
for the clarity is that the operator's training must be relied
upon for translation of statements such as:

"If [there is] excessive Primary / Secondary Heat Transfer,
then ..."

Each operator's interpretation of such statements was soli-
cited, both in terms of its underlying thermodynamic meaning
and in terms of what displays, alarms, and other information he
would use to determine and to reconfirm the presence or absence
of (for example) " excessive primary / secondary heat transfer."
The reviewer's role in each such case was then to assess

'

whether the operator's interpretation, as developed by his
training, was correct, and particularly whether in circum-
stances other than those postulated for the walkthrough, the

There was one CRO, one SRO, and a shift technical advisor for the*

walkthroughs.
The reviewer concurs with this approach.**

I

l

|
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set of displays by which the operator had concluded that heat
transfer was excessive could play him false -- lead him to
conclude that heat transfer was excessive when it was not, or
vice versa.

How do you know the step has been satisfied? Again as a result.

of the procedures' brevity (in the interest of overall clarity),
the operator's training must assist him in translating state-
ments such as " Verify (that) subcooled margin (is) greater
than or_ equal to 25"F." Of particular interest in the
operator's response is the specific display used to make the
finding, and other displays used to confirm it.

The reviewer's role is then to ensure that the nominal
accuracy, readability, and other attributes of the display are
consistent with the task. Span is an especially important
attribute in these procedures, since variables can assume
values very different from those tc which the operators are
used.

Where control actions are called for, how do you execute the.

step? Where the reviewer reexamined the human factors attri-
butes of the controls (recall that they were also examined as
part of their 1980 review), ensuring, for example, that dis-
plays for confirming the effective action of the control
(immediate feedback) and for the controlled variable (longer
term feedback) were readable from the control station and
based on the control task specifics, whether adequate rate of
change and.other information needed for the task was provided.

The walkthroughs generated a number of findings, primarily of a procedural nature.
For example:.

"0BSERVATION.

Several procedures call for the initiation of "HPI" (high pressure
injection). High pressure injection can be initiated simply by

| pressing the pushbutton for " Manual ES Actuation,1600 Psig RC
| Pressure", or by lining up appropriate valves and starting the high
'

pressure injection pumps. The chances for error are significantly
i smaller if the former course of action is followed; an incorrect
| valve alignment can lead to isolation of the suction of one or more
! of the HPI pumps.

RECOMMENDED RESOLUTION

| The trainina program for the procedures should emphasize the pre-
| ferred method of high pressure injection, namely, the use of the
| 1600 Psig function manual ES pushbutton. It is recognized that
| this action also initiates a number of other safety related functions,
'

such as initiation of emergency reactor building cooling, certain
j containment isolations, and starting of the diesel generators. The
; nature of these functions is such that they do not immediately have

to be undone. The inconvenience of eventually having to return
,

these functions to normal alignment is not considered excessive.!
The only circumstance under which HPI should be initiated by man-
ually lining up valves and starting the pumps is if the manual
pushbuttons are inoperative."

!

L
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PLANNED RESOLUTION

The training program now emphasizes that the use of the ES push-
button is the preferred method under certain emergency conditions:
and that the manual lineup can be used when time is available for
making normal system lineups. The procedures are under review to
determine if wording changes are needed to emphasize the point.

The desk top review also generated a number of findinas, primarily of a pro-
cedural nature. For example:

" 0BSERVATION.

Instructions for the control of containment variables are sparse.
It appears that an out-of-bounds containment pressure is predicated
to occur only if leaks in the reactor coolant system causes it.
For example, the use of spray cooling to control containment pressure
is only entered via Procedure 1210-7, the large break loss of coolant
accident procedure."

RECOMMENDED RESOLUTION

In Section 2.0, the Step 7 of the Procedure 1210-1, the operator is
asked to verify that reactor coolant system pressure is greater than
1600 Psig and reactor building pressure is less than 4 Psig. These
conditions should be separated. If reactor building pressure is
above 4 Psig, appropriate containment isolation and satisfactory
operation of the emergency reactor building cooling systems should
be verified, whether or not reactor pressure is below 1600 Psig.

In addition, the procedure should provide for the contingency that
containment pressure continues to rise without a corresponding drop
in reactor coolant or steam generator pressure. Suppose, for ex-
ample, a steam line leak inside the reactor building, significant'

in size, but within the capacity of the raain feed system. Such a
leak will not cause operation of the SLRDS. A reactor trip will'

occur at the 4 Psig containment pressure. Effective treatment of
such a leak requires the isolation of feed to one, or possibly
both, steam generators (the latter action if the leaking steam
generator cannot be identified).

Also of concern is the possibility of a reactor or steam side leak
and a degraded reactor building cooling system (due to multiple
failures) .

.The possibility of reactor building temperatu e outside design
limits, independent of reactor building pressure, should also be
considered. The means for detectino and treating this possibility
need to be identified."

PLANNED RESOLUTION

Training and procedures will be reviewed to insure that separate
actions appropriate to the two separate conditions of 1600 Psig
RCS pressure and 4 Psig Building Pressure are provided.

. _ . . _ . _ _ _ _ _
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IV. HED Resolution Schedules

The HED resolution process used during this portion of the CRDR using
the E0Ps was essentially the same as that used during the initial 1980
CRDR. Deficiencies were noted by team members either during reviews or
walkthroughs.and recorded. Findings and resolutions were proposed and
reviewed by the team. Final resolutions and schedules were then agreed
upon prior to writing summary DCRDR report.

Some HEDs in Supplement I were not clearly scheduled for resolution.
The following paragraphs divide the HEDs into safety and non-safety
items. For safety related HEDs schedules are provided. For non-safety
HEDs, updates are provided for your information, however, justification
for these items is outside the requirements of NUREC-0737 Supplement I
and they will be scheduled and implemented through the normal plant
modification process without further reporting to the NRC.

A. SAFETY HED Resolution Schedule

HEDS 1 and 3 - GPUN training programs have already been altered to
correct these HEDs.

HED No. 2 - Due to an EFW system modification SLRDS will no longer
be used as an acronym at TMI in about 10 months. However, in
the interim this HED will be resolved by 12/31/84 by
installing new labels.

HED No. 4 - Make up tank recorder level tape solution does not use
dymo tape but uses a scribed line and a thin strip of demar-
cation type tape for 10 and 50 percent. This solution is
durable and acceptable. Scheduled for completion by 12/31/84.

HED No. 10 - TMI-1 has installed cavitating venturis, tests of
which have shown that pump runout cannot occur with more than
one pump running. Analyses has confirmed those test results
but show that during some unusual operating conditions a
single pump can approach runout flow. However, during these
conditions the installed instruments provide correct
indication of total pump flow. These analyses show that no
further resolution of this HED is necessary.

B. NON-SAFETY HED Resolution Schedule

HED 15 - Strip chart recorders are being replaced as part of a
comprehensive recorder upgrade of TMI-1. A study of this
problem was completed and a draft report of replacement pro-
gram has been issued (9/84). Replacement will be completed as
a normal plant modification process.

.
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HED 16 - No work is d:emed nicsssary to rssolve this HED. This- .

system is operated in only rarely used non-safety related
situations. Additionally, new plant operations radios will
improve the CR-DHCC control panel communications.

HED 19 - THI-1 communications study. An engineering evaluation of
the TMI-1 communications systems has been completed (7/83).
The page system upgrade is complete. Engineering for the
operations radio upgrade is currently projected to be complete
in 1985 with installation in late 1985 or 1986 dependent upon
plant operating schedule.

HED 20 - MIL-STD-1472B was used in the study and does not differ
greatly from NUREG-0700, except that some acceptable ranges
(e.g., humidity) are wider.

HED 34 - GPUN cannot test synchronizing light intensities until the
turbine / generator is running. Original judgement was sub-
jective based on an operator comment. Other operators have
indicated intensity is satisfactory. Since these lights are
used only as a backup in a non-safety application, no changes
will be made.

!
i

|
|

|

.

5

- ,r- , w +-e- ,c- , , , ,,,--,,-e.-,n-e-- -- -,-,-.,--,,,-n-, - - - ,-----,-,,mr - - - - - - , , - - - , - - - , - , - - _ . - - - - . - ,



. . . - ._ .-

-12-
. .

V. DESCRIPTION OF ON-GOING HUMAN FACTORS PROGRAM AT GPUN
-

GPU Nuclear maintains an on-going Human Factors Program for Three Mile
Island-1 which includes the review of all new plant modifications,

! upgrade of existing man-machine interface, maintenance of control room
i panels and annunciator systems and human engineering of emergency

operating procedures. To perform these functions GPUN employs two human
factors engineers full time who have graduate degrees from an accredited1

Human Factors Program and have completed a GPUN technical training pro-
: gram. The normal design process for both new systems and modifications

to presently installed systems includes Human Factors input as an in-
! tegral part of the process.
'

All new systems or modifications to existing systems require a System
Design Description. This document is reviewed by the human factors.

'

staff both to assure an adequate new design and to ensure that the
changes will not adversely impact existing control room configurations.
All such descriptions must comply with GPUN's inhouse Human Engineering
Guide (an Engineering Standard) and include a section documenting the-

Human Factors Review. Human Engineering approval is required to release
work for construction or to finalize panel layout drawings. Scope of a
Human Factors review is determined by the cognizant HFE based on the

; extent of the man-machine interface (MMI) and will include walkthroughs,
task / function analyses, user surveys, or other similar procedures as
determined by the HF staff.

'

The HF staff also maintains control room labeling, alarm tiles,
'

mimics and demarcation by assigning location and issuing purchase speci-
: fications for these items. Additionally, one extra-control room Ntl is
: chosen for a complete HF-mandated and directed upgrade approximately
I once per year. Also, Emergency Operating Procedures (ATPs at TMI) were
! developed with HF input and are formatted and reviewed by Human Factors

wherever a change is made to them.
,

!

| CRT displays are standardized by the HF staff for layout, content,
l color-coding, and technical data such as refresh rate, scrolling and
i imaging. The HF staff is currently preparing an Engineering Standard on

CRT displays.

Two examples of important plant modifications which are presently in the
design process are to the Remote Shutdown Panel (RSP) and the Safety
Parameter Display System (SPDS). The Remote Shutdown Panel has had HF
input during the development of the technical basis document for the
panel which provided the operation guidelines used during a functions
dnd task analysis; during the Preliminary Engineering Design Review,
during actual panel design (which included a walkthrough with operations
and STAS); and during panel procurement. Likewise HF personnel have
been involved in the design of displays for the SPDS and will provide
final system approval during acceptance testing of the SPDS.

. -- - -- - _. - - _. _ _ - - .- - . - . - - - - - . - . . , _ _ _ _ _ . -
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~ In conclusion, all aspects of the man-machine interface receive human
factors attention at GPUN, especially in the control room. GPUN's HF
program insures that future changes will neither create new HEDs nor
interfere with. improvements which corrected old HEDs. Additionally,
other areas of the plant are scrutinized to correct HEDs outside the CR.

,

I

i

_ ,, _ _ , . . . , , + - , - - . ee v ~~ ~ - ' ' ' ' ' ' ~~ ~ ' ' * " * ~'* ~~



. - . . _ _ _ . _ _
_ _

. .

-14-
. .

,

TABLE II-1
4

TMI Abnormal Transient Procedures (EOP) Human Factors
Review Team Members

GPUN DUTIES

P. S. Walsh Observed use of ATPs at
(Computer Applications and Human Engineering) B&W simulator. Par-

*

ticipated in Control
Room ATP walkthrough,
reviewed ATP format,
content, flow.

P. M. Simon Reviewed B&W Format,
(Human Factors Engineer) surveyed operators and;

developed GPUN format,
conducted Control and

; Display verification
walkthrough. Assisted
in ATP walkthrough at
B&W simulator. Member
ATP coma,ittee.

f

- L. C. Lanese Provided support for
(Safety Analysis Engineer) writing TMI-1 specific

ATPs from B&W ATOG.
Analyzed event sce .
narios. Conducted B&W1

: simulator draft ATP'

walkthrough. Member,
ATP committee.

- Control Room Operators, Shift Technical Reviewed, evaluated,
Advisors, Shift Supervisors analyzed ATPs at

walkthroughs.

MPR
H. Estrada Observed use of ATPs at

B&W simulator. Con-
ducted Control Room ATP

! walkthrough, conducted
" desk-top" ATP content
review.

+

t

c<------ -- , ,- ~ r,m,.s w r e n , w, e- , ,w,4 m, e-e-=--~ve---~~w---~w= --,-- n- n.--,~--m - - - - - - ~ ~ - - - - - - - - - - - - -



. . - .- -- . _. . ._. --

. . -15-
''

RESUME
*

,

Louis C. Lanese

EDUCATION

1975 - Present- Polytechnic Institute Course work in progress
of New York for Master's Degree in-

Mechanical Engineering.,

1970 - 1972 New York University Master of Engineering
(Nuclear Engineering)

B.S. (En1966 - 1970 Newark College of Engineering
Science)gineering ,

,

PROFESSIONAL EXPERIENCE ;

GPU Nuclear Corporation and GPU Service Corporation
,

',11/83 - Present
Involved in implementation of symptom oriented plant procedures.
Review of training material on these procedures. Responsibilities.

for safety grade EFW/0TSG level systems, and other safety related
modifications. Independent safety review for plant procedures
change. Participation in reviews of TMI-1 Risk Assessment Report.
Worked with EPRI on tube rupture analyses (with and without LOCAs),
and pressurized thermal shock.

4/83 - 11/83g
Special assignment assisting an independent investigation of safety
and management allegations at TMI-2.

5/81 - 3/83 -

Senior Safety Analysis and Plant Control Engineer.

Chairman of B&W Owners Group Analysis Subcomittee (through July '

1982). Member of GPUN ATOG Implementation Connittee which resulted
in implementation of symptom oriented procedures. Review
responsibility for safety related modification to TMI-1, including
emergency feedwater and steam line rupture detection signal.
Witness at ASLAB hearing on feed and bleed cooling and high point
vents. Witness at ASLB hearings on EFW and containment isolation.
Responsibility for analysis of tube ruptures and development of
guidelines for treatment of the spectrum of SG tube ruptures.

3/79 - 5/81
Safety Analysis and Plant Control Engineer.

Responsible for systems engineering review of TMI-1 restart
modifications and for direction of TMI-1 restart analyses. Prepared
analyses of HPI addition for TMI-2 accident evaluations. Member of
TMI-1 and TMI-2 Generation Review Committees (GRC). Involved in
conceptual design of modified containment isolation signals.

1
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I LOUIS C. LANESE (cont'd)

PROFESSIONALEXPERIENCE(cont'd).

1978 - 3/79.

Safety Analysis and Plant Control Engineer.
' Chairman of Asynnetric LOCA Loads Subcommittee of B&W Owners Group.

Responsible for developing thermal hydraulic and structural analyses
in support of feedwater system modifications of TMI-2. Responsible
for reload license safety analysis review of TMI-1 and Oyster,

Creek. . Performance of containment analyses in support of plant
operation.

1977 */78-
Lead Nuclear Licensing Engineer.

Primary responsibility for licensing of Three Mile Island Unit 2.
. Responsible for licensing of all generic safety / licensing issues
'

affecting GPU plants. Responsible for review of Forked River to
assure a consistent design / licensing philosophy. Responsible for
safety analysis review of all reload license submittals.

4

1975 - 1977
TMI-2 Safety and Licensing Engineer.

Responsible for all NRC related licensing activities on TMI-2.
i Primary emphasis was technical resolution of major unresolved

licensing open items.

1974 - 1975
Safety and Licensing Engineer for Forked River Nuclear Station.

Responsible for assuring licensability of Forked River and for
conformance of systems design to licensing criteria. Responsible
for licensing and safety review of new Oyster Creek Radwaste

t Facility.

I
Ebasco Service, Inc.!

1972 - 1974
Assistant Safety and Licensing Engineer for St. Lucie Units 1 and 2.

<

Performed licensing and safety review of Safety Analysis Reportr

| sections pertaining to: instrumentation and power systems, cooling
! water and HVAC systems, radwaste systems, and accident analyses'.

Performed SAR dose analyses and developed secondary system source
terms.

~

|

:
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Paul M. Simon

Education: B.A., Psychology, State University of New
York,-University at Albany, 1979
M.A. (ABT) Engineering Psychology, New
Mexico State University, 1982

Experience: HUMAN FACTORS ENGINEER (SYSTEMS ENGINEER II)
GPU Nuclear Corp.,1982 - Present.
Responsible for Control Room Design Review
support, annunciator system upgrade and
maintenance, human factors of: emergency
operating procedures, SPDS, remote shutdown
panels, and control rocm environment.
Performed on-going human factors reviews of
new modifications to Three Mile Island-1 and
Oyster Creek plants and initiated human
engineering upgrades to control' room and
local workstations.

1980-1982 RESEARCH ASSISTANT
Behavioral Engineering Laboratory and
ILLIANA Aviation Sciences 1980-1982
Performed research, and provided
documentation on pilot training, basic
visual perception, and aircraft controls and
displays on contract for the Office of Naval
Research.

| INSTRUCTOR
New Mexico State University, School of'

Continuing Education, 1981, 1982. Taught'

upper level undergraduate courses in
Psychology at White Sands Missile Range

.

campus extention and on main university|'
; campus. Performed normal complete college

tearhing duties.

Publications: "Aut; biographical Memory," Transactions of
the EPPA, 1980.

,

j "Three Mile Island - 1: Control Room Human
| Factors Efforts," Transactions of the

American Nuclear Society, Sununer 1983.
" Principles Governing Extrapolation of
Velocity in Complex Displays," Graduate
School, N.M.S.U., (in press)
" Human Factors Affecting Pilot Performance

,

in Vertical and Translational Flight,"I

Report BEL-81-001, Behavioral Engineering
Laboratory (with S. Roscoe, J. Hull, andi

| L. Corl).

Professional Affiliations: American Nuclear Society
Human Factors Society

!
'
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