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(GEL) Pennsylvania Power & Light Company

Two North Ninth Street ¢ Allentown, PA 18101 215/ 770-5151

Norman W. Curtis o
Vice President-Englneering & Construction-Nuclear ‘ ”
215/770-7501 ‘

MAY 16 1984 ,

Director of Nuclear Reactor Regulation
Attention: Mr. A, Schwencer, Chief
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

SUSQUEHANNA STEAM ELECTRIC STATION

DETAILED CONTROL ROOM DESIGN REVIEW-

RESPONSE TO REQUEST FOR INFORMATION

ER 100450/100508 FILE 227-10 Docket No. 50-387
PLA-2201 50-388

Dear Mr. Schwencer:

This letter is provided in response to requests from Mr. R. L. Perch of your
staff in his letter dated March 30, 1984, regarding the staff evaluation of
Susquehanna Detailed Control Room Design Review Report.

Enclosed find the following:

Attachment 1: Steps in Susquehanna DCRDR Task Analysis

Attachment 2: Susquehanna SES Control Room Layout (DCRDR Panels)

Attachment 3: Additional Samples of Pre-fill/Post-fill sheets

Should you have additional questions, please contact Mr. W. W. Williams at
(215) 770-7856.

Very truly yours,

N, W. Curtis
Vice President-Engineering & Construction-Nuclear

Attachments

cc: R, L. Perch - NRC w/a

gﬂ-b
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STEP 1

STEP 2

STEP 3

e
| 0 Attachment 1

STEPS IN SUSQUEHANNA DCRDR TASK ANALYSIS

* IDENTIFY SYSTEMS

l.a From FSAR, list plant systems
1.b Identify systems that are:

1.b.1 Important to safety.
1l.b.2 Significant to Unit operation.

The primary criterion for system inclusion in Steps l.b.l or l.b.2
will be whether or not the system is designated as safety-related.

l.c Identify systems that are:

l.c.l Manual control systems needed by the operator for real-
time support to prevent plant trips.

l.c.2. Manual control systems needed by the operator for post-
trip control of decay-heat transfer from the core to
the various heat sinks in the plant.

l.c.3. Manual control systems that are non-class 1lE but which
are highly interconnected with other systems.

1.4 List the systems identified Steps 1.b and l.c.

l.e From the list developed in 1l.d, identify those systems that are
present in the control room.

1.f List the systems that are in control room from l.e.

DESCRIBE SYSTEM FUNCTIONS

2.a  From SSES FSAR, EOPs, Subject Matter Experts, and training
materials develop systems descriptions for the systems list
from 1.£. The systems description will consist of:

2.a.1 The function(s) of the system(s) (Note:* "function" is
defined as the system mission or goal).

2,a.2 Under what conditions the system is used.

2.a.3 A brief explanation of how the system operates.

IDENTIFY EVENT SEQUENCES

3.a Using NUREG-0700, Sections 3.4 & 3.8, list events to be used for
task analysis. The purpose described in NUREG-0700 on pages 3-11,
3-35, 3-36 is to "exercise all control room workstations."






STEP 4

3.b

3.4

‘l’ Attachment 1

Using PP&L procedures, (Note 1), identify which PP&L procedures
comprise the 0700 events selected and retain procedures for
validation walkthroughs.

List which systems are utilized in the events identified in
3.b. Using a matrix of systems X events, note which systems
are utilized in each event (referencing procedurés as
necessary).

If some systems remain utilized, develop additional events to
encompass the remaining systems and add to matrix.

PRE-FILL TASK ANALYSIS FOMRS

4.a Using a subject matter expert provided from GP, pre-£ill task

analysis forms. The SME will reference:
4.a.1 PP&L procedures (Note 1).
4.a.2 PP&L training materials.

4.a.3 SME's experience.

The prefill form will contain the following information in
sequential, columnar format:

4b.

a

4.a.4 Subtask ("Evaluate Conditions").

4,a.5 Element ("Observe Annunciators").

4.a.6 Time (Subtask one equals time zero).

4.a.7 System ("Reactor Control System").

4.a.8 Control Room Information Sources ("Full Core Display).

4.a.9 Control Room Information Requirements Improperly Met
(Lack of or improper information presentation).

4.a.10 Control Manipulated by Operator or Potential Branching
Point in Event ("Turbine Trip pushbutton" or "Confirm
Entry Conditions for E0-00-021 and 023"),

4,a.11 System Response from Display/Annunciator ("Tripped
light illuminates; main turbine trip annunciator
sounds"). ’

4.a.12 Performance criteria.

4.a.13 Operator Error.

Prefill forms were reviewed by Human Factors Specialist at GP
and by SSES Operations plant staff.
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STEP 5 VIDEOTAPE EVENTS

Two video cameras will be used to videotape the operating crew in
-the Susquehanna simulator. The audio will be recorded on the
videotapes via microphones in the simulator.

STEP 6 POST~FILL TASK ANALYSIS FORMS
6.2 Obtain post-£fill forms.
6.b Obtain videotapes.

6.c Analyze videotapes; the post-fill form will contain the
following information in sequential, columnar format:

6.c.1 Subject ("Reactor Operator 2%).
6.c.2 Verb ("Reads").
6.c.3 System ("Reactor").

. 6.c.4 Parameter/Component ("Rx Water Level").
6.c.5 I&C/JPA ("Rx WTR LVL R604, R606A, B, C").
6.Cc.6 Initial Feedback ("Pointers at top of scale").
6.C.7 Receiver ("Reactor Operator 1").

6.c.8 Information Communicated ("Level shooting up and pegged
high"). )

6.C.9 Comments ("Alarm occurs twice").
6.c.10 Sequence.

6.c.1ll1 Time.

STEP 7 VERIFICATION OF TASK PERFORMANCE CAPABILITIES

7.a Compare instrumentation requirements in "Control Room
Information Sources" column on pre-£fills with Parameter/Component
and I&C/JPA colurns on post—fill§.

7.b Any discrepancies (missing information) noted in 7.a will be
noted as possible HEDs."

7.c Compare control requirements in "Control Room Information
Sources" column on pre-fills with "Parameter/Component" and
I&C/JPA columns on post-fills.
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7.4 Suitability (e.g., inadequate I&C characteristics) of
instrumentation and controls used in the emergency Operating
experts was examined by the DCRDR team members (operations,
engineering and human factors specialists).

7.e ' Any discrepancies (e.g., pre/post-fill parameter mismatch)
noted in 7.c oxr 7.4 will be noted as possible HEDs.

STEP 8 VALIDATION OF CONTROL ROOM FUNCTIONS
8.a Obtain videotapes

8.b Analyze videotapes to ascertain:
8.b.1 That the functions allocated to the operating crew can
be accomplished effectively within the structure of the
defined/analyzed events (Note procedural problems).

8.b.2 That the functions allocated to the operating crew can
be accomplished effectively within the design of the
coptrol room as it exists (link analysis). .

8.c Any discrepancies noted in 8.b.l and 8.b.2 will be noted as
possible HEDs.
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NOTE 1

Two classes of procedures were used in the seven operating events
They were:

OP series: These normal operating procedures were developed by the
Susquehanna plant staff. They were used in varying degrees in 5 of 7
events,

EO series ~ Susquehanna pilot emergency operating procedures (EOPs) were
based on two earlier documents:

BWROG EPGs Rev. 1B

As a result of TMI, these guidelines were developed to provide
control room personnel with procedures for dealing with emergency
conditions.

These guidelines were developed independently if the Susquehanna
control room and constituted the top-down segment of a later, plant-
specific task analysis.

NSAC 21 "FSPS" for BWRs provided independent validation of the EPGs.
Pertinent parameters for a broad range of accidents and scenarios
were compared against the 21 key parameters from NSAC 21 to learn if
any parameters had been missed.

None were found to be missing.

The NSAC 21 paraméters were then analyzed in relation to the EPGs,
and it was coricluded that this fundamental set includes all of the
entry conditions for the existing EPGs.

Thus by exercising EPG derived EOPs PP&L was able to conclude there
was no missing instrumentation for responding to transients and
accidents at Susquehanna.
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SUSQUEHANNA DCRDR TASK ANALYSIS PROCESS

(TOP DOWN APPROACH)

GENERIC
SYSTEM FUNCTION REVIEW
NSAC 21
BWROG EPG's

l

IDENTIFY
PLANT-SPECIFIC SYSTEM
FUNCTIONS AND EOPs

'

SSES FSAR
SSES EOPs
TRAINING MATERIALS

¢

TASK ANALYSIS
PRE~-FILL FORMS

l

VALIDATION WALKTHROUGHS
VIDEO-TAPE EVENTS
IN SIMULATOR

TASK ANALYSIS
POST-FILL FORMS

'

PROCEDURAL
PROBLEMS

Y

LINK ANALYSIS

@ Attachment 1

IDENTIFY
INFORMATION SOURCES

f

(COMPARE)
(WITH)

PARAMETER/COMPONENT

I&C/JPA and/or
FEEDBACK INDICATION

VERIFICATION

e Availability
e Suitability

VALIDATION

e CR Design
® EOPs vs CR
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NRC (TOP DOWN) SYSTEMS APPROACH
(see NUREG-0700)

MISSION
ANALYSIS

Y

OPERATIONAL
REQUIREMENTS

Y

OPERATIONAL
CONSTRAINTS

Y '
FUNCTION
IDENTIFICATION

FUNCTION
ALLOCATION

Y

ANALYZE
HUMAN-SYSTEM
INTERFACE

TASK
ANALYSIS

Y

VALIDATION USING
SIMULATOR,
MODELS OR MOCKUPS
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- PENNSYLVANIA POWER & LIGHT, COMPANY
SUSQUEHANNA STEAM ELECTRIC STATION
ADVANCE CONTROL ROOM

Principle Panels

Layout organized by plant systems from left to right (when facing paﬁel)

as follows:

Unit Operating Benchboard - C651

Reactor Water Cleanup

Condensate . .
Feedwater

Reactor Rec;rculatlon

Reactor (Core)

Main Turbine

Main Generator and Transformer

Plant Monitoring System (Computer)

Standby Information Panei - C652

Reactor Water Cleanup
Condensate & Feedwater
Reactor Recirculation
Reactor (Core)
Turbine/Generator

Reactor Core Cooling Systems Benchboard -'0601

CRD Controls,

Standby Liquid Control

RCPB Leakage

Reactor Core Isglation Cooling
Core Spray - Div. 1

Residual Heat Removal -~ Div. I

Automatic Depressurization

Nuclear Steam Supply Shutoff - Inboard (Isolation)
Nuclear Steam Supply Shutoff.-:Outboard (Isolation)
Core'Spray - Div. II

Residual Heat Removal - Div. II

"High Pressure Coolant Injection

Unit & Unit Services Benchboard - C668

Turbine EHC Test”

M”ﬁHC Fluid, Moisture Sep. &'Main Steam Line Drains
- Sealing Steam

Feedwater System (Heaters & RFPT Aux's)
Condensor Air Removal

Circuldting Water

Service Water & Closed Cooling Water Systems
Instrument Air ‘
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PENNSYLVANIA POWER & LIGHT COMPANY
'SUSQUEHANNA STEAM ELECTRIC STATION \"

ADVANCE CONTROL ROOM

Plant Operating Benchboard (Common) - €653

Plant Electrical System & Diesel Generators
Auxiliary Boilers

Condensate & Refueling Water Make-up Demin's.
Meterological System

Emergency Service Water

Plant Monitoring Console (Common) - C683

Unit Monitoring Console - (684
Outer Ring Panels (in numerical order) ‘
C600 - Process Radiation Monitoring
C607 - TIP Control
C610 - Control Rod Test Cabinet
C614 - NSSS Temperature and Leak Detection
C644 -~ MSIV Leakage Control Division I1
C645 - MSIV'Leakage Control Division I h
C650 - Fire Protection
C654 - Generator/Transformer Protection
C656 - Electrical Metering -
C657 -~ Startup Transformer Protection )
C658 - 230 Kv Span Protection, Switchyard Control Display
C659 - 500 Kv and 230 Kv Switchyard Controljand Display
C669 - Stack Effluent Monitoring Console
C671 -~ Metérological and River Telemetry
C673 - Off-gas Recombiner Controls
C681 - HVAC
C690 - Post Accident Monitoring Panel.
C691 - Vibration and Loose Parts Monitoring
C692 - Miscellaneous Systems Recording
C693 - Miscellaneous Plant Instrumentation and Recording
C694 - Bypass Indication System ‘
C695 - P.A. and Emergency
C696 -~ Earthquake Monitoring
C697 - Motor Overload Bypass
. €698 -~ Plant Security Console
CB658 - Repeater Panel for Gamma-Metric Ex-Core Monitor

L\_D Attachment 2 -
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