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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

DRESDEN NUCLEAR POWER STATION, UNIT NOS. 2 AND 3 

INTRODUCTION 

QUAD CITIES NUCLEAR POWER STATION, UNIT NOS. 1 AND 2 

LA SALLE COUNTY STATION, UNIT NOS. 1 AND 2 

DOCKET NOS. 50-237/249/254/265/373/374 

SAFETY PARAMETER DISPLAY SYSTEM 

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 (S.PD.S) in the control room of 
their plant. · The Commission approved requirements for the SPDS are defined 
in Supplement 1 to NUREG~0737. 

The purpose of the SPDS is to provide a concise dis~lay 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 of the staff's review are to be 
published in a Safety Evaluation Report (SER). 

Prompt implementation of the SPDS in operating reactors is a design goal of 
primary importance. The review of the human factors de~ign of the SPDS for 
operating reactors called for in NUREG-0737, Supplement 1 1s designed to 
avoid delays resulting from the time required for NRC staff review. The NRC 
staff will not revie~ operating reactor SPDS designs for compliance with the 
requirements of Supplement 1 of NUREG-0737 prior to implementation unless a 
preimplementation review has been specifically 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 by the 
proposed system 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 displ~yed to detect critical safety functions, 
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(b) confirming that means are provided to assure that the data displayed are 
valid, and (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. If, based on this review, 
the staff identifies a serious safety question or seriously inadequate analysis, 
the Director of IE or the Director of NRR may request or direct the licensee 
to cease implementation. 

By letter dated December. 29, 1983 (Reference 1), the Commonwealth Edison 
Company submitted a Safety Analysis Report for the Safety Parameter Display 
System (SPDS) for each of its nuclear stations. The BWR analysis is 
applicable to Dresden 2 and 3, Quad Cities 1 and 2 and LaSalle 1 and 2. 
The submittal is in partial response to NRC Generic Letter No. 82-33, 
(Reference 2). This safety·evaluation report addresses the staff's 
assessment of the Safety Analysis Report (Reference 1). 

2.0 SUMMARY 

The staff reviewed Commonwealth Edison's SPDS safety analysis for the 
Dresden 2 and 3, Quad Cities 1 and 2 ·and LaSalle 1 and 2 facilities and 
concludes that it is acceptable for the licensee to continue implementing 
its SPDS program. However, continued implementation of the SPDS is . 
conditional on the licensee prov4ding adequate isolation devices between 
the SPDS and the safety systems and on the adequacy of the SPDS to.validate 
data prior to its display. The information needed by the staff to conduct 
the confirmatory review is defined herein. 

3. 0 EVALUATION 

3.1 Parameter Selection 

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

"The minimum information to be 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 

(iv) .Radioactivity control 

(v) Containment conditions." 

For review purposes, these five items have been design~ted as Critical 
Safety Functions. 
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The SPDS parameters and their relationship to the Critical Safety 
Functions are summarized in Table 1 (grouping was done by the licensee). 
We find the selection of parameters acceptable. · We encourage the 
licensee to provide for possible future expansion of the SPDS to 
include such parameters as hydrogen and oxygen monitors in containment 

··-~~·- .. ·· - to accommodate expected future revisions of the Emergency Procedure 
Guidelines (EPGs) which address Combustible Gas Control. 

Based on review of the licensee's supporting analyses, and our 
observation that the selected parameters appear to be consistent with 
the BWR Owners' Group EPGs, we find the proposed list of key parameters 
to be acceptable. However, we note in the analysis that the EPGs are 
not specifically identified as a document considered by the licensee 
for selection of the parameters. Since an important goal of a display 
system is coordination with the EPGs as defined in NUREG-0737, 
Supplement·l, and since plant-specific guidelines could also influence 
the selection of SPDS parameters, the licensee's submittal should be 
expanded to address these areas. · · 

Based on the above, the staff finds the parameter selection for the 
Dresden 2 and 3, Quad Cities 1 and 2 and LaSalle 1 and 2 facilities 
acceptable. 

-3.2 Display Data Validation 

The staff reviewed Commonwealth Edison's SAR (Reference 1) to determine 
that means are provided in the display's design to assure that data 
displayed are valid. In evaluating the SAR, the staff was unable to. 
determine if any design requirements to validate data prior to display 
existed. Therefore, the staff requests the licensee to provide a 
description of how the design will validate data prior to display, and 
how the display's design communicates invalid data to the operator. 
Upon submitta 1 of this information, the staff wi 11 perform a confirmatory .. ,. .. ,:-::~ 
review of the material to ascertain that a commitment has been made by the 
licensee to validate data prior to its display to the operator. 

3.3 Human Factors Program 

The staff also evaluated Commonwealth Edison's SAR for a commitment to 
·human factors to ensure that the displayed information can be readily 
perceived and comprehended so as not to mislead the operator. The SAR 
describes the display design processes and the verification and 
validation processes to be used in the development of the display. The 
display's design process described appeared to be comprehensive and was 
integrated with a detailed verification and validation plan to assure 
that the correct SPDS objectives are being met and that the proper tests 
and acceptance criteria are being developed. Also, the design 
requirements stated in the SAR do call for the use of accepted human 
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factors engineering principles in the design of t~e display. The SAR 
also states that station operators should have considerable input into 
the graphics consideration (display layout) and measured plant parameters 
that will be used in the display. The validation process contains a 
human factors review of the SPDS which evaluates the man/machine 
interface to determine whether it provides the necessary information for 
the control room operator to determine the safety status of the plant. 
From these statements, it appears that Commonwealth Edison plans to 
consider human factors principles in the design and development of the 
SPDS. 

3.4 Electrical and Electronic Isolation 

Adequate information was not provided by the licensee for the staff to 
confirm that the SPDS will be suitably isolated from electrical and 
e 1 ectron i c -interference to equipment and .sensors that a re used in safety 
systems. The staff, however, concludes that it is acceptable for the 
1 icensee to continue implementing its SPDS Program provided: · 

1. The SPDS safety systems shall be suitably isolated from 
electrical or electronic fnterference with equipment and 
sensors that are in use for safety systems. 

2. The licensee shall provide ·the following information to 
the NRC for confirmatory review: · 

a. For each type of device used to accomplish electrical 
isolation at the plants, describe the specific testing 
performed to demonstrate that the device is acceptable 
for its application(s). This description should include 
elementary diagrams where necessary to indicate the test 
configuration and how the maximum credible faults were 
applied to the devices. 

b. 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 define how the maximum 
voltage/current was determined. 

c. Data to verify that the maximum credible fault was applied 
to the output of the device in the transverse mode (between 
signal and return) and other faults were considered (i.e., 
open and short circuits). 

9. Define the pass/fail acceptance criteria for each type of 
device. 
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e. Provide a commitment that the isolation devices comply 
with the environmental qualifications (IO CFR 50.49) 
and the seismic qualifications which were the basis 
for plant licensing. 

f. Provide a-description of the measures taken to protect 
the safety systems from electrical interference (i.e., 
Electrostatic Coupling, __ _E_Ml~ . .Common Mode and Crosstalk) 
that may be generated by the SPDS. 

The staff reviewed Commonwealth Edison's SPDS safety analysis for the 
Dresden 2 and 3, Quad Cities 1 and 2 and LaSalle 1 and 2 facilities and 
concludes that it is acceptable for the licensee to continue implementing 
its SPDS program. Our review also concluded: 

parameter selection is acceptable, and that the SPDS design 
should be coordinated with the EPGs, 

the SPDS should validate data prior to its· display to the 
operator. A description of this process is to be submitted by 
the licensee to the NRC for a confirmatory review, 

it appears that the licensee plans to consider human factors 
principles in the design and development of the SPDS, 

the licensee shoul~ provide information to the NRC on the 
adequacy of the isolation devices between the SPDS and safety 
system (see Section III D, "Electrical and Electronic · 
Isolation"). The NRC plans a confirmatory review of the data. 
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TABLE 1 

SAFETY FUNCTION PARAMETERS 

Critical Safety Function 

Reactivity Control 

Reactor Coolant System Integrity 

Containment Integrity 

Radioactivity Control 

Parameter 

Average Power Range Monitor 
Source Range Monitor 

Reactor Water Level 
Core Spray System Status 

-~·-~····Reactor Vessel Pressure 
Drywe11 Pressure 
Containment Activity 
SRV Position 
Isolation Valve Status 

Drywell Pressure 
Drywell Temperature 
Suppression Pool Level 
Suppression Pool Temp~rature 
Containment Isolation.Valve 
.Status 

Main Stack Monitor 
Off-gas Pretreatm~nt Monitor 
Standby Gas Treatment Monitor 
Liquid Discharge Monitors 
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