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CP&L 
Carolina Power & Light Company 

NOV 1 5 1985 SERIAL: NLS-85-396 

Director of Nuclear Reactor Regulation 
Attention: Mr. Steven A. Varga, Chief 

Operating Reactors Branch No. I 
Division of Licensing 
United States Nuclear Regulatory Commission 
Washington, DC 20555 

H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
DOCKET NO. 50-261/LICENSE NO. DPR-23 
SAFETY PARAMETER DISPLAY SYSTEM 
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 

Dear Mr. Varga: 

Please find enclosed, Carolina Power & Light Company's (CP&L) response to the request 
for additional information on the Safety Parameter Display System issued from your 
office on August 28, 1985. The request for additional information is restated within the 
enclosure with CP&L's response following each specific inquiry.  

In addition, it should be noted that the provided response is the latest available 
information. Subsequent changes may be deemed necessary during the SPDS 
implementation. The SPDS is scheduled to be fully operational 12 months after 
Refueling Outage Number 10.  

If you have any questions concerning the information provided herein, please contact 
Mr. Stephen Floyd at (919) 836-6901.  

Yours very truly, 

S. R. Zimmdfman 
Manager 

Nuclear Licensing Section 

MDM/ccc (2079MDM) 

cc: Dr. 3. Nelson Grace (NRC-RII) 
Mr. G. Requa (NRC) 
Mr. H. Krug (NRC Resident Inspector - RNP) 
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ENCLOSURE 
CP&L RESPONSE TO 

NRC REQUEST FOR ADDITIONAL INFORMATION 
CONCERNING THE 
H. B. ROBINSON 2 

SAFETY PARAMETER DISPLAY SYSTEM 

The staff reviewed the SPDS safety analysis and implementation plan provided by 
Carolina Power & Light Company (Reference 1). The staff was unable to complete its 
evaluation because of insufficient information. The following additional information is 
required to continue and complete the SPDS evaluation.  

ISOLATION DEVICES - REQUESTED ADDITIONAL INFORMATION 

a. For each type of device used to accomplish electrical isolation, 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).  

* d. Define the pass/fail acceptance criteria for each type of device.  

e. Provide a commitment that the isolation devices comply with the environmental 
qualifications (10 CFR 50.49) and with 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, EMI, Common Mode and 
Crosstalk) that may be generated by the SPDS.  

CP&L RESPONSE 

As discussed with your staff, the HBR2 ERFIS/SPDS configuration utilizes either existing 
signals currently in the plant process computer or new IE signals which utilize 
fiberoptics for signal isolation. In addition, power supply isolation is no longer applicable 
to the HBR design since IE power supply will be provided to the IE multiplexer.  
Therefore, the information requested in items a, b, c, and d above is not applicable to the 
H. B. Robinson plant.  

The ERFIS IE signals are to be picked up in the field, run as IE signals to LE qualified 
multiplexer cabinets, converted to optical signals and multiplexed to the data 
concentrators via fiber optics cable. The fiber optics are non-IE. The data acquisition 

* equipment used here is the same as that used for the Shearon Harris plant system and is 
supplied by Computer Products, Inc. (CPI). The IE multiplexers have been seismically 
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Oand environmentally tested* and signal isolation for bulk digital and analog signals is 
achieved through use of fiber optics. The tE boundary is the multiplexer cabinet. The 
fiber optics links are about 1200 feet long (cable spread room to computer room).  

The power supply isolation issue is to be resolved through use of IE power to the IE 
multiplexer cabinets rather than attempting to provide isolation from non-LE power as 
originally planned. Design features included to protect the safety systems from 
electrical interference include: 

1. Use of EMI filters on AC power entry and provisions for containment of AC power 
wiring in conduit or metal enclosures.  

2. Flexible grounding scheme.  

3. All electronics enclosed in heavy gauge metal cabinets.  

* Equipment is qualified to IEEE 323-1974 and IEE 344-1975.  

0 
(2079MDM/ccc)



O HUMAN FACTORS PROGRAM - REQUESTED ADDITIONAL INFORMATION 

Provide a description of the methods used to incorporate human factors considerations 
into the design, e.g., a human factors program to ensure that the displayed information 
can be readily perceived and comprehended so as not the mislead the operator.  

Include a discussion of any tests of operator comprehension/man-in-the-loop simulation 
that may be planned as part of the design or validation phases.  

CP&L RESPONSE 

The H. B. Robinson SPDS consists of a plant specific version of the six WOG ERG 
(Revision 1) Critical Safety Function Status Trees (CSFST). These six CSFSTs are 
currently in use and would be monitored manually using Control Room indications in the 
event of an accident. Thus, any human factors problems resulting from computerizing an 
existing methodology are expected to be minimal.  

Incorporation of human factors considerations into the SPDS design of the H. B. Robinson 
ERFIS/SPDS is being accomplished through several avenues. The specification for the 
system contains both general and specific requirements that relate directly to human 
factors. These requirements deal primarily with the operation and maintenance of 
system hardware, system software maintenance, console designs, and physical features of 
the CRT displays. Also, CP&L design engineering and plant personnel worked closely 
with the system vendor to incorporate man-machine interface features that are generally 
consistent with the recommendations of applicable parts of Chapter 6.7 of NUREG-0700.  

In addition, the V&V plan includes human factors considerations and provides a Omechanism to identify problem areas. The V&V activities are an ongoing effort which is 
performed throughout the ERFIS/SPDS project. Finally, the Detailed Control Room 
Design Review (DCRDR) includes human factors considerations of integration of SPDS 
into the Control Room environment. For any human engineering deficiencies on the 
SPDS resulting from the DCRDR, CP&L's planned resolution and resolution schedule will 
be described in the DCRDR Summary Report which is scheduled to be submitted 6 
months after Refueling Outage 10.  

It should be pointed out that the H. B. Robinson ERFIS/SPDS is a functional duplicate of 
that for SHNPP except for minor plant specific differences, and that SPDS displays and 
CRT consoles are basically the same for the two plants. The WOG EOPs are utilized at 
both plants. Thus, human factors considerations are basically the same except for 
physical arrangements in the control rooms.  
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O DATA VALIDATION - REQUESTED ADDITIONAL INFORMATION 

Describe in detail the methods used to validate data displayed in the SPDS, e.g., range 
checks, status checks, consistency checks.  

CP&L RESPONSE 

Details of the data validation methods used in SPDS are described in Attachment I to 
this enclosure.  

In addition, table of the quality codes is also included in Attachment 1.  
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. PARAMETER SELECTION - REQUESTED ADDITIONAL INFORMATION 

The staff's review of the variables selected for display on the Robinson SPDS identified 
the following omissions: 

a. Source range neutron flux 

b. Intermediate range neutron flux 

c. RHR flow 

d. Steam generator (or steamline) radiation 

e. Stack radiation 

f. Containment isolation status 

g. Containment hydrogen concentration 

The licensee should address the above variables by: 

i) Adding these variables to the Robinson SPDS, or ii) providing alternate added 
variables along with justifications that these alternates accomplish the same safety 
function for all scenarios; or iii) providing justification that variables currently on the 
Robinson SPDS do in fact accomplish the same safety functions for all scenarios, or 
iv) identifying that these variables are in fact available from the SPDS console.  

O CP&L RESPONSE 

The situation concerning each of the listed variables is detailed below: 

a. Source range flux - A trend plot of this variable is available on a third level SPDS 
display.  

b. Intermediate range flux - Also available on a third level SPDS trend plot.  

c. RHR flow - RHR flow is available as a current value on a third level SPDS display.  

d. Steam generator (or steam line-radiation) - This parameter will be available as a 
current value on a third level SPDS display but may be delayed in being implemented 
pending clarification of RG 1.97 upgrading. This is to avoid wiring the input into 
both IE and non-IE ERFIS multiplexer cabinets.  

e. Stack radiation - Not part of any designated SPDS display. With the exception of 
the "dedicated" SPDS console in the Control Room, this and all other ERFIS system 
inputs are readily accessible as a point value from any "companion" SPDS monitor 
(two of which are in the Control Room). The "dedicated" SPDS console cannot be 
used to retrieve this ERFIS input because the display (while in this mode) shows only 
the critical safety function status information. In order to ensure that the status of 
these critical safety functions is continuously displayed in the Control Room, the 
"dedicated" SPDS main console has been locked-out of access to non-SPDS retrieval 

( Dmodes.  
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Implementation of this input may be delayed on the same basis as stated for item (d) 0 above.  
f. Containment isolation status - Same as item (e) above; however, the input channels 

are to be upgraded as part of the RG 1.97 efforts and so will not be available until 
the RG 1.97 effort is complete.  

g. Containment hydrogen concentration - This parameter will be available as a current 
value on a third level SPDS display after the channel has been upgraded as part of 
the RG 1.97 effort.  
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OVERIFICATION AND VALIDATION PROGRAM - REQUESTED ADDITIONAL 
INFORMATION 

The licensee should submit information describing its verification and validation (V&V) 
program. This description should include a discussion of the independence of review 
participants, and the methods of review for hardware, software, human factors aspects, 
and parameter validation.  

CP&L RESPONSE 

Attachment 2 provides the V&V plan requested in the NRC letter.  

0 
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* REFERENCE 

1. Letter from E. E. Utley (CP&L), to S. A. Varga (NRC), dated December 31, 1984, 
with attachments.  
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INSERT 

MEDIA 

Check Item 

Applicable Item 
AUDIO TAPE 

COMPACT DISK 
COMPUTER DISKETTE 
FILM - X-RAY, NEGATIVES
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