
ENCLOSURE I

SAFETY EVALUATION

FOR THE

DONALD C. COOK

SAFETY PARAMETER DISPLAY SYSTEM

INTRODUCTION

All holders of operating licenses issued by the Nuclear Regulatory

Commission (licensees) and applicants for an operating license (OL)

must provide a Safety Parameter Display System (SPDS) in the control

room of their plant. The Commission approved requirements for the

SPDS are defined in Supplement 1 to NUREG-0737 (Ref. I).

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 determining 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 from the

staff's review are to be published in a Safety Evaluation (SE).
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Prompt implementation of the SPDS in operating reactors is -a design

goal of prime importance. The staff's review of SPDS documentation for

operating reactors called for in NUREG-0737, Supplement I is designed

to avoid delays resulting from the time required for NRC staff review.

The NRC staff will not review operating reactor SPDS designs for

compliance with the requirements of Supplement 1 of NUREG-0737 prior to

implementation unless a pre-implementation review has been specificall>

requested by licensees. The licensee's Safety Analysis and SPDS

Implementation Plan will be reviewed by the NRC staff only to determine

if a serious safety question is posed or if the analysis is seriously

inadequate. The NRC staff review to accomplish this will be directed

at (a) confirming the adequacy of the parameters selected to be

displayed to detect critical safety functions, (b) confirming that

means are provided to assure that the data displayed are valid, (c)

confirming that the licensee has committed to a human factors program

to ensure that the displayed information can be readily perceived and

comprehended so as not to mislead the operator, and (d) confirming that

the SPDS will be suitably isolated from electrical and electronic

interference with equipment and sensors that are used in safety

systems. If, based on this review, the staff identified a serious

safety question or seriously inadequate analysis, the Director of IE or

the Director of NRR may require or direct the licensee to cease

implementation.
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II. SUMMARY

The staff reviewed Indiana and Michigan Electric Company's submittals

on the SPDS for the Donald C. Cook Nuclear Plant Units I and 2. Our

review concludes it is acceptable for the licensee to continue

implementing its SPDS Program, but is conditional to a satisfactory

resolution of staff concerns regarding the display of variables which

provide unique data to the operator in evaluating critical safety

functions.

III. EVALUATION

The Indiana 8 Michigan Electric Company submitted for staff review a

Safety Analysis Report, Implementation Plan and reference material

(References 2 through 5) on the SPDS for Donald C. Cook Nuclear Plant

Unit I and 2. Upon review of these documents, the staff determined

additional information was required to complete the review. The staff's
request for additional information is presented in Reference 6. The

licensee's response to the request is provided in Reference 7. The

Regulatory requirements stated in NUREG-0737 Supplement I served as a

basis for our evaluation.

A. SPDS DESCRIPTION

The licensee's SPDS is very similar to the Westinghouse generic

SPDS. The staff's evaluation of the Westinghouse generic SPDS is

presented in Reference 8.



The SPDS is computer based and uses cathode ray tubes to present

information to the user. The top level of the display hierarchy

consists of two polar graphic displays; the Terminate Mode display

format and the Mitigate Mode display format. The Terminate Mode

display format is designed to assist the operator in overseeing the

comnencement of an abnormal event in time for corrective action,

and if possible, to minimize plant disturbances through operator

detection and intervention. The Mitigate Mode display format is

designed to assist the operator when the reactor is tripped or if
an engineered safety features system is initiated. In addition,

the display system contains a second level display hierarchy

consisting of graphic displays of overall plant status; a third
level display hierarchy consisting of graphic displays of plant

systems; and a four th level display hierarchy consisting of

alphanumeric display formats of sensor data.

B. PARAMETER SELECTION

Section 4.l.f of Supplement 1 to NUREG-0737 states that:

"The minimum information to b6 provided shall be sufficient to

provide information to plant operators about:

(i) Reactivity Control

(ii) Reactor core cooling and heat removal from the primary

system

(iii) Reactor coolant system integrity
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(iv) Radioactivity control

(v) Containment conditions."

For review purposes, these five items have been designated as

Critical Safety Functions (CSF).

In the evaluation of the SPDS variables and in our recommendations,
t

we have considered the Westinghouse Owners'roup "Westinghouse

Emergency Response Guidelines (ERGs) Program," which was reviewed

and approved by the staff (Ref. 10), as a principal technical

source of variables important to safety. The SPDS variables

selected by the licensee and their coordination with guideline

safety functions are summarized in Reference 7. While we find that

the variables selected comprise a generally comprehensive list, we

have the following comments about the SPDS variables for Cook:

1. ~Sb

During subcooled heat removal, subcooling provides direct

indication of the viability of core cooling. As such, it is

referenced as a key criterion in emergency guidelinbs.

NUREG-0737, Item II.F.2, requires installation of

instrumentation to monitor subcooling. Reference 7 states that

the Cook SPDS subcooling is "calculated from incore T/C's and

RCS wide range pressure." From Reference 7 it is not clear if
subcooling is displayed as a discrete variable. If a discrete
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subcooling monitor is provided for Cook in compliahce with

NUREG-0737, Item II.F.2, it should be, considered for SPDS

display. I

2. Containment Isol ati on

Containment isolation is an important. parameter for use in

making a rapid assessment of "Containment Conditions." In

particular, a determination that known process pathways, through

containment have been secured provides significant additional

assurance of containment integrity. Reference 7 describes

displays indicating the position of many "major valves." Since
1it is not apparent that these collectively represent

containment isolation status, and that "containment isolation"

is displayed as a discrete variable, additional clarification
is needed.

The above variables do, for given scenarios, provide unique inputs

to determinations of status for their respective CSFs, which have

not been discussed by the licensee as being satisfied by other

variables in, the proposed Goof< SPDS list. We recommend that the

licensee address these variables and their function by: (I) adding

these variables to the Cook SPDS, (2) providing alternate added

variables along with justifications that these alternates

accomplish the same safety functions for all scenarios,

(3) providing justification that variables currently on the Cook



SPDS do in fact accomplish the same safety functions for all
scenarios, or (4) identifying that these variables are in fact

available from the SPDS console.

Additionally, for a rapid assessment of "Radioactivity Control,"

the licensee has not demonstrated how radiation in the secondary

system (steam generators and steamlines) is monitored by SPDS when

the steam generators and/or their steamlines are isolated. The

licensee should evaluate this monitoring function in his validation

program.

Finally, design flexibility should be provided for possible future

expansion of the SPDS. For example, with consideration of the

Westinghouse Owners'roup ERGs and with possible amendments to the

ERGs, other key variables may be identified to assess the safety

status of the CSFs.

Based on this review of the licensee's supporting analyses, and our

observations that the selected variables appear to be consistent

with the Westinghouse Owners'roup ERGs, we find that proposed

list of key variables to be generally acceptable, with the

exceptions noted. However, we recommend the addition of variables
k

which provide unique data to the operator in evaluating CSFs or the

licensee provide the staff with additional justification that they

not be included.
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C. DISPLAY DATA VALIDATION

The staff reviewed Donald C. Cook's submittals on the SPDS to

determine that means are provided in the display's design to assure

that the data displayed are valid. The staff's previous review of

the Westinghouse generic SPDS did not evaluate the design for data

validation methods used to process the data. The licensee's design

utilizes an algorithm to process redundant sensor signals and

returns a validated value for the process variable measured. The

redundant values are examined for consistency within a

predetermined tolerance. In addition, hardware checking of sensor

signals is used to identify failed sensors, missing signals, etc.

The data are quality coded as BAD for missing sensor signals, POOR

for signals which fail the consistency check, MANUAL for signals

removed from scan and a value manually entered by the operator, and

GOOD for a validated signal. The quality of the data is presented

in the display format so as not to mislead operators in the use of

the data. Based on this information, the staff confirms that means

are provided in the SPDS design to assure that the data displayed

are validated.

D. MUHAN FACTORS PROGRAM

The staff evaluated D.C. Cook's SAR for a commitment to a Muman

Factors Program in the development of the SPDS. The scope of the

material presented in Reference 7 pertains to the total design and

test of the SPDS. The staff limited its evaluation of this



material for a commitment to a Human Factors Program within the

context of the design basis, functional requirements, and detailed

design specifications for the
SPDS.'ur

review noted that the design basis and functional requirements

for the SPDS appeared to be identical to the ones reviewed under

the Westinghouse Generic design, and which were found acceptable to

the staff. Our review of the description of the detailed design

specifications found some evidence which indicated that human

factors guidelines were used in the design, but it was inadequate

to evaluate if guidelines were used in the color coding of data.

Via phone, the staff solicited information from D.C. Cook personnel

on the color coding guidelines used in the display's design.

By letter (Ref. 9) dated May 31, 1985, D. C. Cook forwarded a

design basis document on methods used to code information. The

staff's review of this document concluded that a commitment to a

firm human factors design basis did exist, including guidelines for

the use of color coding of information.

The staff also evaluated the Verification and Validation Program

used in the development of the display system. This program

appeared to be identical to the program used by Westinghouse in the

development of the generic SPDS and is acceptable to the staff.

The staff did not evaluate the results from the Verification and
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Validation Program which were also discussed in the licensee's

submittals.

Based on our review of the information provided by the licensee and

our review of Westinghouse's generic SPDS, the staff confirms that

the licensee comnitted to a Human Factors Program in the design of

the SPDS.

E. ELECTRICAL AND ELECTRONIC ISOLATION

By letter dated April 3, 1985, the licensee provided the staff with

additional information on the isolation devices that interface with

the SPDS. The requested information and the isolation device data

provided in the licensee's Safety Analysis Report was evaluated by

the staff to confirm that the SPDS will be suitably isolated from

electrical and electronic interference with equipment and sensors

that are used in safety systems.

The staff's review found that the transmission of signals from the

safety related systems to the non-safety related SPDS equipment is

through isolation devices meeting the requirements of IEEE-279 and

NRC technical positions in existence at the time the D. C. Cook

units were reviewed and licensed. These isolators include Foxboro

Model M-66B-CO, Current to Current Converter and Model M-66G- OW,

Voltage to Current Converters covered in Test Report WCAP-7508-L

(proprietary) and WCAP-7685 (non-proprietary) Relay coil to Relay



contact and Relay contact to Relay contact isolation for digital

inputs. Westinghouse Nuclear Instrument System Isolation

amplifiers are covered in Test Report (WCAP-7506-L (proprietary)

and WCAP-781S (non-proprietary). Test configuration and acceptance

criteria are contained "in the above test reports.

The isolators discussed above are located in a mild environment.

The seismic qualification of the isolation devices are consistent

with the licensing basis of the D. C. Cook plant.

Based on our review of the licensee's information on the isolation

devices used in the D. C. Cook design, we conclude that the

devices that are used for interfacing the SPDS with safety-related

systems are acceptable, and that this equipment meets the

Comnission's requirements of NUREG-0737, Supplement 1.

IV. CONCLUSIONS

The NRC staff reviewed the, Indiana 8 Michigan Electric Company's Safety

Analysis to confirm the adequacy of the parameters selected to be

displayed to monitor critical safety functions, to confirm that means

are provided to assure that the data displayed are valid, to confirm

that the licensee has committed to a Human Factors Program, to ensure

that the displayed information can be readily perceived and comprehended

so as not to mislead the operator, and to confirm that the SPDS is

suitably isolated. Based on its review to date, the staff concludes
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that no serious safety questions are posed by the proposed SPDS and,

therefore, implementation may continue.

These conclusions are based on the following:

1. Means are provided in the SPDS design to assure that the data

displayed are valid;

2. A Human Factors Program was used in the design of the SPDS;

3. The isolation devices that are used for interfacing the SPDS

with safety-related system are acceptable.

Our review also noted:

The variables selected for display on the SPDS appear to be

consistent with the Westinghouse Owners'roup ERGs, and we find the

licensee's proposed list of variables to be generally acceptable.

However, we recommend the addition of variables which provide unique

data to the operator in evaluating CSFs, or the licensee provide the

staff with additional justification that they not be included.

The continued implementation of the SPDS by the -licensee is conditional

to a satisfactory confirmatory review by the staff on the above

requested design information.
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The conclusion that SPDS implementation may continue does not imply

that the SPDS meets or will meet the requirements of Supplement 1 to

NUREG-0737. Such confirmation can be made only after a

post-implementation audit or when sufficient information is available

for the staff to make such a determination.
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