
Tennessee Valley Authority, Post Office Box 2000, Spring City, Tennessee 37381

FEB 2 2 1995

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Gentlemen:

In the Matter of the Application of ) Docket Nos. 50-390
Tennessee Valley Authority )

WATTS BAR NUCLEAR PLANT (WBN) - UNIT 1 - NUREG-0737, SUPPLEMENT 1, ITEM
I.D.2 - SAFETY PARAMETER DISPLAY SYSTEM (SPDS) - REVISED RESPONSE TO NRC
AUDIT CONCERNS

Reference: TVA letter to NRC, WBN Unit 1 - NUREG-0737, Item I.D.2 -
Response to NRC Audit Concerns, November 1, 1990

The purpose of this letter is to provide revised information pertaining to
the design of the WBN SPDS. As discussed with the staff in
teleconferences on December 15, 1994 and January 26, 1995, TVA has
upgraded the design of the WBN SPDS from that described in the referenced
letter.

The SPDS hardware and software upgrades include replacement of the analog
multiplexers, use of a Digital Equipment Corporation (DEC) 1184 computer
for processing SPDS inputs and algorithms, use of a DEC VAX for the man-
machine interface, replacement of the cathode ray tube (CRT) monitors and
keyboards with 14 inch touch sensitive CRT's and a keyboard for each
console, and use of new software for the man-machine interface. The
software is based on the Science Applications International Corporation
(SAIC) SPDS system that TVA implemented at Browns Ferry Nuclear Plant.
The upgraded SPDS offers enhancements over the previous system including
improved user selection of displays using touch sensitive CRT screens or
using special keys on a keyboard. Other improvements include faster
response to user requests and an improved control room layout. In
addition, the SPDS display formats have been changed to reflect the
current.:status trees used in the WBN emergency operating procedures (EOPs)
and the new software. As discussed with the staff, the location of the
SPDS status indication is now located in the upper right-hand corner of
all displays that can appear on the SPDS consoles.
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Consistent with these upgrades, Enclosure 1 provides a revised response
for items 3 and 6 of the referenced letter, and provides updated
information for Appendices A, B, and D. Appendix A illustrates the
revised layout of the SPDS display consoles. Appendix B provides
printouts showing the modified SPDS display formats and a discussion of
operation methods. Appendix D depicts the updated SPDS keyboard layout.

Areas that have been revised are noted with a revision bar. The remaining
portions of the referenced letter are not affected by this submittal.

As indicated in TVA's July 11, 1989, response to Generic Letter 89-06 and
WBN Supplemental Safety Evaluation Report (SSER 6), the WBN SPDS will be
installed and "functional" prior to Unit 1 fuel load.

Enclosure 2 clarifies several commitments made in the referenced
submittal. If you should have any questions, contact J. Vorees at (615)-
365-8819.

Sincerely,

Dwight E.
Vice President
New Plant Completion
Watts Bar Nuclear Plant

Enclosures
cc (Enclosures):

NRC Resident Inspector
Watts Bar Nuclear Plant
Rt. 2, Box 700
Spring City, Tennessee 37381

Mr. P. S. Tam, Senior Project Manager
U.S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, Maryland 20852

U.S. Nuclear Regulatory Commission
Region II
101 Marietta Street, NW, Suite 2900
Atlanta, Georgia 30323



ENCLOSURE 1
WATTS BAR NUCLEAR PLANT (WBN)

REVISED RESPONSE TO NRC'S CONCERNS FROM THE AUGUST 23, 1990 AUDIT
SAFETY PARAMETER DISPLAY SYSTEM (SPDS)

The following information revises several of TVA's November 1, 1990, responses
(i.e., items 3 and 6 and Appendices A, B, and D) to NRC's request for
documented information concerning the eight issues that resulted from the
subject audit. The information presented below has been formatted to
correspond with the related Standard Review Plan (NUREG-0800) guidelines as
headings for ease of review.

3. CONTINUOUS DISPLAY OF CRITICAL PLANT VARIABLES

NRC Comment:

Confirm TVA's commitment to not overwrite (e.g., with temporary error
or prompt messages) the SPDS target boxes (located at the bottom left
corner of the displays) and provide documentation of TVA's plans to
continuously display the status of all five of the critical safety
functions.

TVA Response:

The following response supersedes TVA's letter dated June 25, 1985
concerning NRC Question 620.01 (Human Factors Program). To ensure
that the status boxes are continuously displayed, the WBN SPDS will
be designed to continuously display the SPDS status box on all
displays under any conditions. The WBN cathode ray tube SPDS
displays are shown in Appendix B. These displays are consistent
with the current EOPs. The five critical safety functions will
continuously display by virtue of (1) the containment isolation
status panels (CISPs) that monitor the position of the containment
isolation valves that have automatic actuation from a Phase A, Phase
B or containment vent isolation signal, (2) the status boxes that
change color in accordance with the Emergency Operating Instructions
(EOI) status tree alarms, and (3) an additional box that changes
color when any of the other critical parameters (displayed on the
plant status screens [2PS1] and/or on the Additional SPDS Parameters)
go into the alarm state. These parameters include steam generator
(SG) blow down radiation, main steam line (SG discharge) radiation,
effluent radiation levels, and residual heat removal. Containment
hydrogen is also displayed on 2PS1, but high hydrogen concentration
does not result in an SPDS (status box) alarm.

The status boxes ("S", "C", "H'', "P" , "Z" , "I", and "A" (for
Additional SPDS Parameters)) will be continuously displayed in the
same location on the various displays in the system, including
non-SPDS displays.
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6. HUMAN FACTORS ENGINEERING FEATURES

NRC Comment:

TVA is to document its process for ensuring that adequate operator
review of and input into the SPDS design occurs. In addition, the
following specific items were noted:

- Setpoints need to be verified against control room
annunciators,

- Status tree logic flows need to be verified against EOI hard
copies and in consideration of sensor characteristics (e.g., H2
analyzers),

- Verify display formats (e.g., 2CS1),

- Dark blue is very difficult to distinguish from the black
display background,

- Consideration should be given representative positioning of
the page up, down right, and left keys.

TVA Response:

WBN has obtained control room operator input on the SPDS design
(display formats, content, logic flow, set points, etc.) as part of
the SPDS User's Group effort. The User's Group was utilized to
review and assist in the development of the SPDS resulting in
issuance and approval of the SPDS Software Requirement Specification,
Revision 0. This was followed by a Human Factors Review which
included conducting reviews and interviews with the operators of the
SPDS at the WBN simulator.

Users of the SPDS can document problems and/or request changes to
SPDS software (subject to approval) under the process described in
Plant Administrative Instruction (PAI)-l.05, "Software Development
and Maintenance for Plant Process Monitoring and Control Computers."
Changes to the EOI's may effect the SPDS, therefore, the EOI writer's
guide will include reference to the need to verify the SPDS as part
of any EOI revision. SPDS set points, logic flows, and display
formats will be verified against control room instrumentation,
operating procedures, and system/sensor characteristics, as
applicable. TVA has utilized lighter colors (high contrast blue and
white) to provide greater contrast between the previous blue (text &
piping) and the black display background. A lighter blue is now used
for poor/bad data instead of a dark blue. TVA has rearranged the
SPDS keyboard as shown in Appendix D. TVA will replace the arrow
keys with PAGE FORWARD and PAGE BACKWARD keys (see keyboard diagram
in Appendix D). These keys will allow access to displays on the same
level in the SPDS hierarchy. Access to displays ,on other levels is
available through touch areas on the displays or keyboard input.
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APPENDIX A

WBN SPDS CONTROL ROOM LAYOUT

Notes to attached figure:

1. During normal operation, lead and balance of plant (BOP) operators
(both licensed reactor operators) have SPDS data provided on control
room SPDS displays at CRT's shown as "SPDS #2" and "SPDS #1". The
Assistant Shift Operating Supervisor (ASOS) also has SPDS data
provided at "SPDS CRT #3,".

2. During an emergency, the lead and BOP operators are standing at the
control boards. During this situation, typically, the ASOS serves as
the procedure reader utilizing either SPDS Turret #1 or #2, allowing
the remaining turrets to be utilized by other licensed crew members
to assist and consult.

3. The CISPs that monitor the position of the containment isolation
valves that have automatic actuation from a Phase A, Phase B, or
containment vent isolation signal is located as shown and is high
enough to be visible from the three SPDS CRT locations.

A-1



WATTS BAR NUCLEAR PLANT

MAIN CONTROL ROOM
SPDS
Turret #1

SPDS I ciIP I
SPDS /Di

Available I SPDS
on this SPDS Turret #2
Monitor Turret #3

1. Not powered by UPS



APPENDIX B
WBN SPDS DISPLAYS

The SPDS system consists of 16 displays arranged in the attached hierarchy.

The plant status display (2PS1) can be called up by pressing the SPDS touch
area in the upper right corner of every display. It may also be called up by
pressing the 'Plant Status' key or by typing 2PS1 on the keyboard.

The additional SPDS (ASPDS) display which contains additional SPDS parameters
can be called up by pressing the APSDS touch area on the 2PS1 display or by
typing ASPDS on the keyboard.

The 2FRx displays (where x is S,C,H,P,Z,or I) can be called up by pressing the
S,C,H,P,Z or I touch area on the lower left of the SPDS displays. They may
also be called up by pressing the S,C,H,P,Z, or I function keys or by typing
2FRS,2FRC,2FRH,2FRP,2FRZ, or 2FRI as appropriate on the keyboard.

The 3FRx displays (where x is S,C,H,P,Z,or I) can called up by pressing the
text boxes on the appropriate 2FRx display. For example, if the current
display is 2FRS, the user can touch the box with the text 'POWER RANGE LESS
'THAN 5%' to activate the 3FRS display. NOTE: An exception is made for the
2FRP display, which has two text boxes which refer to SPDS curves (see
discussion of the 4FRP1 and 4FRP2 displays below). They may also be activated
by typing 3FRS, 3FRC, 3FRH, 3FRP, 3FRZ, or 3FRI as appropriate on the
keyboard.

The 4FRP1 display is called up pressing the text box labeled 'RCS PRESSURE
LESS THAN COLD OVERPRESSURE LIMIT' on the 2FRP display. It can also be
activated by typing 4FRP1 on the keyboard.

The 4FRP2 display is called up pressing the text box labeled 'ALL RCS PRESSURE
- COLD LEG TEMP POINTS TO RIGHT OF LIMIT A' on the 2FRP display. It can also
be activated by typing 4FRP2 on the keyboard.

Notes to attached figures:

1. The attached figures shows the hierarchy of SPDS displays.

2. Each of the TVA six status trees are consistent with the hardcopy EOI
status trees.

3. The color of each of the SPDS status boxes (upper right hand corner
of each display) corresponds to the terminus color of its
corresponding EOI status tree or the Additional SPDS Parameters.

4. The "SPDS" status box is normally green (no alarm) and changes to a
solid color in accordance with the level of the status tree alarm
(red-highest, orange-middle, yellow-lowest). Upon alarm of the
Additional SPDS Parameters the "A" box turns yellow.

5. The second level of SPDS displays are parameter display pages
corresponding to each of the six SPDS status tree displays.

6. There are two third level SPDS displays (4FRP1&2) which display the
cold over pressure limit and limit A curves in support of the
pressurizer thermal shock (PTS) status tree.
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COLD LEG DECREASE c 100 OF I" LAST 68 HIHUTES YES GOOD
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APPENDIX D

WBN SPDS KEYBOARD LAYOUT

LIGHTBLUEKEYS 02200000 0000
W/BLACK LEERS { I00 1 WKES

19RFIE~~~MRIIF09--WIBLACK LETTERS

DARK BWE KEYS WHITE KEYS
W/WHITE LETTERS WIBLACK LETTERS

l9 ~1IF SE1 H E IU E] 0 E I F11 I X E]M 2IM0 00000000000w00
0000r~
000w3
1 - 14000

DARK BLUE KEYS
W/WHITE LETTERS

WHITE KEYS
WIBLACK LETTERS

TOP VEW

0- RED KEYS
WAVHrTE LETTERS

I



ENCLOSURE 2

LIST OF REVISED COMMITMENTS

(Commitment numerical order corresponds to TVA Letter of November 1, 1990)

1. To ensure that the status boxes are continuously displayed, the WBN
SPDS will be designed to continuously display the SPDS status box on
all displays under any conditions.

2. The five critical safety functions will continuously display by
virtue of the containment isolation status panels (CISPs), the six
status tree boxes, and the single additional SPDS parameters status
box. The seven status boxes ("A", "S", "C", "H", "P", "Z", and "I")
will be continuously displayed in the same location on the various
displays in the system, including non-SPDS displays.

12. TVA will utilize lighter colors (high contrast blue and white) to
provide greater contrast between the previous blue (text & piping)
and the black display background. A lighter blue is now used for
poor/bad data instead of a dark blue.
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