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Mr. Edward G. Bauer, Jr. OELD, Attorney
ACRS (16)Vice President & General Counsel EJordanPhiladelphia. Electric Company
NGrace2301 Market Street

Philadelphia, Pennsylyania 19101 9
Be chi

Dear Mr. Bauer:
,

Subject: Design Verification Audit For the General Electric Safety
Parameter Display System y

As you know, the General Electric Company has developed an Emergency
Response Information System (ERIS) which contains, in part, the Safety
Parameter Display System (SPDS). The Philadelphia Electric Company has
referenced a GE topical report, NEDE-39284, in partial response to the
NUREG-0737 Supplement I requirement for a description of the SPDS for
the Limerick application. The staff plans to conduct a design verification
4 adit of the ERIS/SPDS design in NEDE-30284 and will meet with GE to do
so.

Enclosed is a draft audit plan for our review of the design with GE. The
plan defines topics which the staff desires to evaluate, along with the
data, information, documentation and personal needed by GE to support the
audit. The Specific dates for the audit are July 24-27, 1984.

The attached plan for the staff audit is being provided for your information
regarding the staff's review of the GE topical report. No response is
requested to this letter.

4

Sincerely, W- s
-

. . ,
,

~,

W
A. Schwencer, Chief

' Licensing Branch No. 2 5

Division of Licensing i

{iEnclosure: 4
As stated
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Mr. Edward G. Bauer, J r. !
*

.

Vice President & General Counsel l

Philadelphia Electric Company
2301 Market Street
Philadelphia, Pennsylvania 19101 .

cc: Troy B. Conner, Jr., Esquire Mr. Marvin I. Lewis
Conner and Wetterhahn 6504 Bradford Terrace
1747 Pennsylvania Avenue, N. W. Philadelphia, Pennsylvania 19149
Washington, D. C. 20006

Frank R. Romano, Chairman
Zori G. Ferkin Air & Water Pollution Patrol
Assistant Counsel 61 Forest Avenue
Governor's Energy Council Ambler, Pennsylvania 19002
P. O. Box 8010
1625 N. Front Street Charles W. Elliott, Esquire
Harrisburg, Pennsylvania 17105 Brose & Poswistilo,1101 Bldg.

11th & Northampton 5treets
Honorable bawrence Coughlin Easton, Pennsylvania 18042
House of Representatives
Congress of the United States Phyllis Zitzer, President
Washington, D. C. 20515 Limerick Ecology Action

P. O. Box 761
Roger B. Reynolds, Jr., Esquire Pottstown, Pennsylvania 19464.

324 5. cede Street
Norristown, Pennsylvania 19401 Mr. Karl Abraham O

Public Affairs Officer
Frederic M. Wentz Region I
County Solicitor U.S. Nuclear Regulatory Conmission
County of Montgomery 631 Park Avenue
Courthouse King of Prussia, PA 19806
Norristown, Pennsylvania 19404

Mr. Suresh Chaudhary
Eugene J. Bradley Resident Inspector
Philadelphia Electric Company U.S. Nuclear Regulatory Conmission-

Associate General Counsel P. O. Box 47
2301 Market Street Sanatoga, PA 19464.

Philadelphia, Pennsylvania 19101
Joseph H. White III

Mr. Vincent Boyer 8 North Warner Avenue
Senior Vice President Bryn Mawr, PA 19010.

Nuclear Operations
Philadelphia Electric Company James Wiggins, Sr. R. I .
2301 Market Street U. S. NRC
Philadelphia, Pennsylvania 19101 P. O. Box 47

Sanatoga, Pennsylvania 19464

i
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Thomas Gerusky, Director Sugarman, Denworth & Hellegers
Bureau of Radiation Protection 15 th Floor Center Plaza
Dept. of Environmental Resources 101 North Broad Street
5th Floor, Fulton Bank Bldg. Philadelphia, Pennsylvania 19106
Third & Locust Streets
Harrisburg, Pennsylvania 17120

Angus Love, Esq.
Director, Pennsylvania Emergency 107 East Main Street

Management Agency Norristown, Pennsylvania 19401
Basement, Transportation &

Safety Building
Harrisburg, Pennsylvania 17120

Lawrence Brenner, Esq.
Robert L. Anthony Administrative Judge
Friends of the Earth of the Atomic Safety & Licensing Board

Delaware Valley U.S. Nuclear Regulatory Commission
103 Vernon Lane, Box 186 Washington, DC 20555 |

Moylan, Pennsylvania 19065
Dr. Peter A. Morris

Martha W. Bush, Esq. Administrative Judge
Deputy City Solicitor Atomic Safety & Licensing Board
Municipal Services Bldg. U.S. Nuclear Regulatory Commission
15th and J FK Blvd. Wasinnvi.en, DC 20555
Philadelphia, PA 19107

.'
David Wersan, Esq. Dr. Richard F. Cole
Assistant Consumer Advocate Administrative Judge
Office of Consumer Advocate Atomic Safety & Licensing Board
1425 Strawberry Square U.S. Nuclear Regulatory Commission
Harrisburg, Pennsylvania 17120 Washington, D. C. 20555

Steven P. Hershey, Esq. Mr. J . T. Robb, N2-1'

Coninunity Legal Services, Inc. Philadelphia Electric Company
Law Center North Central - Bevry Bldg. 2301 Market Street
3701 North Broad Street Philadelphia, Pennsylvania 19101

; Philadelphia, Pennsylvania 19140
Mr. Spence W. Perry, Esq.

Jacqueline I. Ruttenberg, Esq. Associate General Counsel
~

The Keystone Alliance Federal Emergency Management Agency,

3700 Chestnut Street Room 840
s Philadelphia, Pennsylvania 19104 500 C St. , S.W.
'

Timothy R. S. Campbell, Director
Department of Emergency Services
14 East Biddle Street
West Chester, Pennsylvania 19380

.
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DESIGN VERIFICATION AUDIT *

FOR THE

GENERAL ELECTRIC EMERGENCY RESPONSE INFORMATION SYSTEM

Background4

All holders of operating licenses issued by the Nuclear Regulatory Commission
(licensees) and applicants for an operating license (0L) must provide a
Safety Parameter Display System (SPDS) in the control room of their plant.
The Commission approved requirements for the SPDS are oefined in Supplement 1
to NUREG-0737.

The purpose of the SPDS is to provide a concise display of critical plant
variables to control room operators to aid them in rapidly and reliably
determing the safety status of the plant. NUREG-0737, Supplement 1, requires
licensees and applicants to prepare a written safety analysis describing the
basis on which the selected parameters are sufficient to assess the safety
status of each identified function for a wide range of events, which include
symptoms of severe accidents. Licensees and applicants shall also prepare an
implementation plan for the SPDS which contains schedules for design,
development, installation, and full operation of the SPDS as well as a design
verification and validation plan. The safety analysis and the implementation
plan are to be submitted to the NRC for staff review. The results of the
staff's review are to be published in a Safety Evaluation Report (SER).

:

The Emergency Response Information System (ERIS) has been developed 'y
General Electric to provide vital plant data informational network for timely
control and effective plant management in the event of an emergency. The
ERIS design responds to the requirements for an SPDS. ERIS is described in
NEDE-30284P*. The ERIS provides the data acquisition, storage, and
processing required to generate real-time visual displays and provides
printed records of transient data events. The graphic displays offered by
ERIS are an integral part of the overall emergency response capability
requirements specified in Supplement 1 to NUREG-0737.

On May 24, 1964, the staff met with General Electric to discuss the revieu
and a design verification audit of ERIS. At the meeting, personnel from
General Electric provided information on the development status of the system
and provided details (proprietary) on various display formats used in the
system. The development status of the system was provided in terras of the
elements of a software-life cycle. An equivalent hardware-life cycle was

* NEDE-30264-P " Licensing Topical Report for the General Electric Emergency
.

Response Information System," November 1983, General Electric Company
Proprietary Information.

.______- _ _ _ _ _ _ ___-_____-_ - __
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also presented and discussed. The staff used the information obtained at
this meeting and the information contained in NEDE-30248-P as the basis for
the draft audit plan enclosed.

Discussion

The draft audit plan has been developed for the design verification review of
the General Electric ERIS. The scope of this plan is limited to an
evaluation of the SPDS functions and will not apply to other ecergency
response capabilities designed into the system. The results from the audit
will apply to all utilities which install ERIS. Utilities may take credit
for meeting part of the NUREG-0737, Supplement 1 SPDS requirements by
referencing the GE topical and tne staff's Safety Evaluation Report (SER) to
be written after the audit. Any plant specific mcdifications of ERIS which
relate to the Commission approved requirements for an SPDS must be described
in the utility's SPDS submittal to the NRC. |

Audit Schedule

General Electric has requested that the audit be conducted during the period
of July E4 to July 27, 1984. Staff reviewers should notify the Human Factors
Engineering Branch prior to June 20,,1984 if they are unable to support the
audit.

i

Inputs to Safety Evaluation Report

All members of the staff participating in the audit are to document and
forward their findings within one calendar week after the last day of the
audit. The goal is to prepare a Safety Evaluation Report and submit it to
the Program Manager before the end of August 1984. Your SER inputs should be
forwarded to the Branch Chief of Human Factors Engineering, Division of Human,

Factors Safety. These inputs will then be integrated into an SER for
management review and approval.,

NRC Audit Team

| The NRC Audit Team will consist of representatives from the Human Factors
'

Engineering Branch, Procedures and Systems Review Branch, Instrumentation and
Control Systems Branch, and from the Vendor Inspection Program. The specific
audit topics for each of these disciplines are defined in the plan which
follows.

.
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DRAFT AUDIT PLAN

DESIGN VERIFICATION AUDIT

FOR THE

GENERAL ELECTRIC EMERGENCY RESPONSE INFORMAT!0N SYSTEM (ERIS)- |
.

Review Basis: NUREG-0737, Supplement 1, " Clarification of TMI Action Plan
Requirements; Requirements for Emergency Response Capability."

I. General Topics Audit Needs Esti,ated Time

(Hours)

1. An entry briefing by the NRC A conference room or 0.25
audit team to discuss schedule equivalent to hold
and audit plan. briefing.

2. Staff caucus to discuss A conference room or 2
cesults of audit. equivalent.

3. An exit briefing by the NRC A conference room or 0.5
audit team to report on the equivalent to hold~

findings of the audit. . briefing.

4. General Electric to define the Have available all elements 0.5
scope of the SPDS within the of the ERIS design as it
Emergency Response Information currently exists consisting
System in terms of the of hardware, software and '

requirements for an SPDS as display formats.
sta+-d in NUREG-0737,
Supplement 1.

5. Staff audit of the Design Have available the Design 1.5
t Verification and Validation Verification and Validation,' Program used in the Program. Also, on a part-

development of ERIS. time basis, have available
aqualified person capable of
answering staff questions on
the program.

,

-
,

i *
_m. .
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II. Human Factors Engineering Audit |
|

Topics Audit Needs Estimated Time !

(Hours) i

,

1. Staff audit of the Generic Generic System 2
System Specifications and Specifications, generic

- standards used in the design, application data and
such as human factors standards used in the
engineering standards. Also, design. Also, on a part-
audit generic application time basis, have
data, available personnel

capable of answering
questions on the
specifications and |

standards.

2. Staff audit of the validation The validation program 2
of the display formats and the results from the
utilizing man-in-the-loop program. Also have
tests of a prototype display. available personnel

, capable of answering staff
questions on the validation
program and the results
from the program.

3. Staff audit at the generic The generic software 1.5.

software requirements for requirements, the generic
incorporation of human spec., and human factors
factors requirements. standards usea in the

design. Also have
available personnel capable
of answering questions on

; the above documents.
1

4. Staff audit of the design, Design documentation, 1.5 1

'code, test software and listing of code, and
data base instructions (if description of data base.
applicable). Also have availablet

! personnel capable of
answering questions on the
above documents.

.

! I
l

!
,

I

i
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T- :s Audit Needs Estimated Time
'

''

(Hours)

5. Staff audit of integration Documents and test plans 2
tests and test results for for integration tests
data base, displays and along with test results.

! scenarios. Also have available design )
! verification personnel and

other personnel as needed
to answer questions on the
above documents,

f 6. Staff audit of selected Selected display formats 2.5
'

display formats for on proto-type display
conformance to human system, it available,
engineering standards and As a minimum, a hard copy,
guidelines. in color, of selected

display formats will
suffice.

.

7. Staff audit of display Have available display 2
devices, display controls, , devices, display controls
and keyboards, etc. for and keyboards, etc. Also
conformance to human have available personnel
engineering standards and to answer staff questions |

,

guidelines. on the above devices. '

'

8. Staff audit of design Documents on test methods 1
validation test methods, and and test plans, if

,

'

test plans. The staff available. If documents
understands that design are not available, provide
validation tests have not a discussion on validation
begun at this time. testing.

,

,

o

G

- - -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - ^- - -A



~"

__ ___ _ . . _ . _ _ . . _ _ _

; . .

,,

.

-4-
.

III. Procedures and Systems Review Audit

Topics Audit Needs Estimated Time
(Hours)

1. Staff audit of displayed A demonstration or 2
information on the critical discussion as how ERIS
safety functions, including meets the requirements'

radioactivity control and of NUREG-0737,
reactivity control as defined Supplement 1 should be
by NUREG-0737, Supplement 1. provided. The concept
The use of data from source of an enhanced display,
range raonitors and from with display formats,
containment radiation monitors should be included, if

are also to be audited in appropriate. Also,
terms of the critical safety General Electric should
functions. have available a listing

of the critical safety
functions with an
identification of ERIS
parameters used to satisfy

~

each critical safety

. function.

2. Staff audit of provisions Have available memory 1

for expansion to accommodate storage specifications
future revisions to the for the software, data
Emergency Procedure bases, and data along -

Guidelines. with hardware computer
memory sizes.

.

4

_

'

,

1

- ;

.. A.
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IV. Instrumentation and Control Systems Audit

Topics Audit Needs Estimated Time
(Hours)

1. Audit and evaluate the program Have available the 2
plan of the reliability reliability program,
assessment and/or testing of test results (if any)
the SPDS hardware. Review and the basis on the
the rationale for the selection of hardware.
selection of hardware
components.

2. Audit the accuracy Have available the 1

requirements of design requirements for
instrumentation used for the the instrumentation.
selected parameters.

3. Audit the Computer Operating Have available whatever 2
System information is necessary

~to support this effort.
A. Operating software - that .

software other than
application software (to
control disk, to control
tape, to control

'

multiplexer) * '

B. System architecture and
the fault tolerance of the
drchitecture

:
C.- Storage capacity and

expandability of system-

D. CPU efficiency,
information rates

E. Initial and periodic,

' testing

F. Software security (from
system crashes, system
overloads, conflicting
tasks on systems employing
general purpose, -

multi-task computers),

g . -
- -I
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Topics Audit Needs Estimated Time
(Hours)

4. Audit of qualification of Have available the 4
isolation devices design criteria and the

qualification test
A. Audit each type of device results which respond to

used to accomplish the defined data needs.
electrical isolation,,

describe the specific
testing performed to
demonstrate that the
device is acceptable for
itsapplication(s). This
description should
include elementary diagrams
when necessary to indicate
the test configuration and
how the maximum credible
faults were appliec to the
devices. -

8. Audit data to verify that
-

the maximum credible faults
applied during the test
were the maximum voltage /

. current to which the device .

could be exposed, and audit
how the maximum voltage /.

current was determined.

C. Audit data to verify that*

ihe maximum credible fault.

was applied to the output
of the device in the'

transverse mode (betweeni

signal and return) and'

i other faults were considered
(i.e., open and short

.# circuits).
D. Audit the pass / fail

acceptance criteria for I

each type of device.

*

|

|

.

< . -
_
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Topics Audit Needs Estimated Time
(Hours)

i

E. Audit the measures taken
to protect the safety
systems from electrical
interference (i.e.,
Electrostatic Couplings,
EMI, Comon Mode and

' Crosstalk) that may be
generated by the SPDS.

*As information, licensees and
applicants who use ERIS should
provide a commitment that the
isolation devices ccmply with

! the environmental
'

qualifications (10 CFR 50.49)
'' and with the seismic

qualifications which were the
basis for plant licensing. ~

.

e

9
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V. Vendor Inspection Program

Topics Audit Needs Estimated Timc
(Hours)

1. Verify procedures consistent 20
with NRC requirements.

2. Verify implementation of,
' procedures.

3. Evaluate findings for possible
enforcement action. -

4. Identify and tabulate items I

requiring follow-up during
subsequent inspections.

)

.
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