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Enclosure 1 provides a discussion of each of NRC's concerns. Items 3 and 5
supersede previously submitted letters concerning the SPDS dated June 25, 1985
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NRC Comment: WBN SPDS meets this guideline, no additional information
is required.

2. CONVENIENT TO USER

NRC Comment:

TVA Response:

WBN is requested to document primary user of the SPDS
during emergency conditions.

As noted during the audit, the primary users of the SPDS
during an accident are the Assistant Shift Operating
Supervisor (ASOS, a licensed Senior Reactor Operator
(SRO) responsible for operations associated-with. that,
unit) and the Shift Technical Advisor (STA), who will
both normally be located at the unit operator work
stations where there are two SPDS terminals (see
Appendix A). Although both of these terminals are
expected to be operational, only one is required to be
operational in order for the SPDS to be considered
available.

3. CONTINUOUS DISPLAY OF CRITICAL PLANT VARIABLES

NRC Comment:

TVA Response:

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.

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 not be designed
with the capability to overwrite any of the status boxes
(located at the bottom left corner of the displays)
under any conditions. The WEN cathode ray tube (CRT)
SPDS displays are shown in Appendix B. The five
critical safety functions will continuously display by
virtue of the containment isolation status panels
(CISPs) that monitor the position of the containment
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ENCLOSURE 1
WATTS BAR NUCLEAR PLANT (WBN)

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

The following is TVA's approach to addressing 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. The design of SPDS is not finalized, however, it is anticipated that
this approach will not change.

1. CONCISENESS OF DISPLAY
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RESPONSE TO AUDIT OF WBN'S SPDS - AUGUST 22 AND 23, 1990

isolation valves that have automatic actuation from a
Phase A, Phase B or containment vent isolation signal,
the six status tree boxes that alarm (change color and
flash) in accordance with the Emergency Operating
Instructions (EOI) status tree alarms, and the single
"SPDS" status box that alarms (change color and flash)
when any of the other six status tree boxes alarm or
when any of the other critical parameters (displayed on
the plant status screen [2PS1]) go into the alarm state
(i.e., steam generator (SG) blowdown radiation, main
steamline [SG discharge] radiation, effluent radiation
levels, and residual heat removal [RHR] flow).
Containment hydrogen also displays on 2PS1, but high
hydrogen concentration does not result in an SPDS
(status box) alarm.

The seven status boxes ("SPDS", "S", "C", "H"f, "P"', 'Z"l,
and "I") will be continuously displayed in the same
location on the various displays in the system,
including non-SPDS displays.

4. RELIABILITY

NRC Comment: Document the program to ensure that.SPDS availability is
maintained at 99% or greater.

TVA Response: TVA notes that a 99% availability is not an SPDS
requirement, but is a design goal for the WBN SPDS. The
proposed TVA program to document the availability of the
SPDS, including the identification of causes of
unavailability and recommended corrective actions, is as
follows:

The three primary potential causes of SPDS unreliability
are: hardware, software, and sensor input readings.
With respect to computer hardware (data acquisition,
computer, processor, memory, and peripherals and display
equipment), WBN will generate a detailed Instrument
Maintenance Instruction (IMI) for calibration, hardware
operation and overall maintenance. The IMI will be
implemented by qualified maintenance personnel on a
periodic basis, or as required for system repair, or as
needed by the Preventative Maintenance (PM) Procedure.
WBN will upgrade the existing PM to encompass the
upgraded system.

Regarding software reliability, the initial SPDS
software and changes made to it will undergo formal
verification and validation to ensure that requirements
are accurately specified, implemented, and tested.
Software changes will be documented, approved, and
controlled by qualified personnel and procedures.
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In order to minimize the possibility of bad sensor
inputs to the SPDS and/or inaccurate SPDS display of
sensor inputs, routine instrument loop calibration of
sensors that provide input to the SPDS will include
verification that the SPDS-displayed values are

correct. WBN's instrument surveillance instructions
(SIs) will incorporate these verifications. When a
problem with SPDS is detected it will be resolved by the
maintenance request (MR) process. An MR can be
initiated by any individual but will be primarily issued
by personnel performing SIs, control room operators
discovering system malfunctions, or computer maintenance-
personnel documenting required maintenance. The cause
and corrective action taken to resolve the problem will
be documented through the implementation of the IMI, and
if it is determined that the SFDS is unavailable, the
duration and unavailability will be documented. In
addition, the instruction will generate a periodic
calculation of system unavailability and determination
of causes will be performed to identify trends and
generic corrective actions to be taken.

5. ELECTRICAL ISOLATION FROM SAFETY SYSTEMS

NRC Comment: TVA is to provide documentation concerning this criteria.

TVA Response: Appendix C provides the requested information.

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 to a more

representative positioning of the page up, down
right, and left keys.

TVA Response: WBN has been obtaining regular control room operator
input to and review of the SPDS design (display formats,
content, logic flow, setpoints, etc.) as part of the
SPDS User's Group effort. This effort is ongoing and
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will be supplemented by conducting reviews and
interviews with the operators of the SPDS (with
documented comments) at the WBN simulator prior to SPDS
acceptance. In addition, a form for recording SPDS
comments by operations personnel will be developed and
used as the vehicle for ensuring that future operator
feedback is considered. 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 setpoints, logic flows, and display
formats will be verified against control room
instrumentation, operating procedures, and system/sensor
characteristics, as applicable. TVA will utilize
lighter colors (cyan and white) to provide greater
contrast between the previous blue (text, piping, and
poor/bad data) and the black display background. TVA
has rearranged the SFDS keyboard as shown in Appendix D.

7. PARAMETER SELECTION

NRC Comiment:

TVA Response:

The WBN SPDS meets this criteria. TVA should document
the basis for the deletion of the dynamic head range
reactor vessel level indication from the list of SPDS
parameters.

The WBN SPDS receives input from the Westinghouse
Inadequate Core Cooling Monitor (ICCM) which includes a
single reactor vessel level value. This value is
selected by the ICCM based upon plant conditions (e.g.,
number of reactor coolant pumps running), thus there is
no need for a separate indication of the dynamic head
range vessel level.

8. OPERATOR TRAINING

NRC Comment:

TVA Response:

TVA should document the operator training program to be
conducted for the WBN SPDS.

WBN SPDS operator training will consist of the following:

- Hot license and requalification training of control
room operators to include formal classroom and
hands-on (simulator) training in the SPDS design
basis, access to, use and interpretation of SPDS
displays and data, and integration of the SPDS into
control room operations.

- Specific, one-time training of control room
operators in plant transient identification and
accident mitigation both with and without the SPDS
available.

As committed in TVA's response to Generic Letter 89-06,
initial training of plant operations personnel.
(performing license duties) in SPDS use- will occur
hefr '01~r un ,c .'
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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 at CRT's shown as
"SPDS Turret #2" and "SPDS Turret #1", respectively. A single keyboard
is located on the desktop between these two swivel-mounted CRT's that are
labeled so that the user can easily determine which CRT is being
controlled from the keyboard. The ASOS also has SPDS data provided at
"SPDS CRT #3," which includes its own keyboard.

2. During an emergency, the lead and BOP operators are standing at the
control boards. During this situation, the ASOS moves to the lead
operator work area (SPDS Turret #2) to serve as the procedure reader and
the STA to the BOP operators work area (SPDS Turret #1) 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.
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APPENDIX B

WBN SPDS DISPLAYS

Notes to attached figures:

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

2. Each of the six status trees correspond exactly to the hardcopy EOI
status trees.

3. The color of each of the six SPDS status boxes (lower left of each
display) corresponds to the terminus color of its corresponding EOI
status tree, and flashes when in alarm.

4. The "SPDS" status box (lowest left corner of each display) is normally
hollow green (no alarm) and changes to a solid color and flashes in
accordance with the highest level status tree alarm (red-highest,
orange-middle, yellow-lowest), or if no status tree alarm exists, upon
alarm of any of the following parameters (turns yellow):

- SG blowdown radiation
- Main steamline (SG discharge) radiation
- Effluent radiation
- RHR

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

6. There is a single third level SPDS display (4FRP) which displays the cold
overpressure limit and limit A curves in support of the pressurizer
thermal shock (PTS) status tree.



SPDS DISPLAY HEIRARCHY
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APPENDIX C

WBN SPDS ELECTRICAL ISOLATION INFORMATION

This information provides a revised response to the NRC's original request
dated September 14, 1984 (NRC question 420.01) concerning electrical isolation
of the SPDS from safety systems. The information provided below supersedes
Attachment D of TVA's letter dated March 27, 1985. Attachments A through C
and E through I in that response are still applicable.

INSTRUMENTATION AND CONTROL SYSTEMS INFORMATION

420.01 Isolation Devices

Provide the following:

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 when necessary to indicate the
test configuration and how the maximum credible faults were
applied to the devices.

,RESPONSE: Two models of Potter & Brumnfield relays are used for the
WBN SPDS, Model KUIP-3A11-120, designed for use in 120V ac circuits
and KUIP-3A11-130, designed for use in 125V dc circuits. These relays
replace the Crydom Relays (Model A1202-1) described in Attachment D to
the above referenced letter. An analysis verifies-that the devices
are acceptable for the isolation function intended. The Potter &
Brumfield type KUIP relay is an 'electromechanical relay that provides
coil to contact isolation between the input power source and the
output circuit.

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 faults 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).

RESPONSE (b and c): The output terminals of the device could be
subjected to a maximum circuit voltage of 48V dc.

The attached sketch illustrate the circuit in which the KUIP relay is
applied. The maximum fault current the output side of the relay could
experience, would be when a short circuit is applied directly across
the input to the contact sensing card of the multiplexer when the
contacts of the relay are closed.
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APPENDIX C

WBN SPDS ELECTRICAL ISOLATION INFORMATION

TVA's engineering calculation identifies that fault currents that can
be delivered by small solid-state power supplies such as the 48V dc
power supply used in this application, are inherently limited by
internal impedances to a few multiples of its full load current. The
cables are fused by BUSS Model GBA-l, a 1 amp fuse with a 10,000 amp
short circuit rating. The full load output of this power supply is
less than 10 amps and under short circuit conditions would only
provide 3 to 4 times that amount. The circuit is adequately protected
because the available short circuit current is less than the
protective device rating. The coil to contact isolation of 3750 volts
would prevent any migration of the fault from the output (contacts) of
the relay to the input (coil) circuit. The fast clearing time of the
.fault by the circuit fuses would prevent any significant heat buildup
in the relay.

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

RESPONSE: There is no safety requirement for the device to maintain
signal output continuity and accuracy during or after a design basis
event.

e. A commitment that the isolation devices comply with the
environmental qualifications (10 CFR 50.49) and with the seismic
qualification that were the basis for plant licensing..

RESPONSE: A seismic test was performed by the supplier of the relay
in order to determine the potential effects a seismic event may have
on the isolation function of the isolator. The relays, socket, and
mounting satisfactorily passed the seismic test. Therefore, the
device will continue to perform its intended function of isolating the
safety-related circuit fromi any credible faults occurring in the
nonsafety-related circuit during a seismic event. The test report is
on file at WBN.

The device is located in a mild environment. The device is rated to
carry an output load current of 5 ampres at 120V ac in an ambient
temperature ranging from -49 degrees Fahrenheit (OF) to +176*F. This-
rated temperature range is greater than the abnormal 40*F to 120*F and
1 amp load current (load circuit fused at 1 amp) that the device would
experience in the installed environment. This margin ensures that the
device performs its intended isolating function during normal and
abnormal environmental conditions.

f. 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.

RESPONSE: Industry-accepted practices of routing cable and grounding
of circuits have been utilized in the design to minimize effects of
radiated or coupled signals on the input leads to the device. The
devices are rated by the manufacturer to withstand 3750 volts between
the coil and the contacts. The relays are located outside the
computer room where the SPDS is located. The 48V dc, the contact
sensing voltage, does not cause EMI emissions that could interfere
with the current operation of the safety circuit.
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APPENDIX D

WBN SPDS KEYBOARD LAYOUT

Notes to attached figure:

1. Depressing the "SPDS" key will result in display of the page with the
highest priority SPDS alarm, where the level (color) of alarm has first
priority (red = highest, orange = middle, yellow = lowest) and the status
tree itself dictates the second priority (S = highest..........I =

lowest). If there are no status tree alarms, the 2PSl (Plant Status)
display will be shown.

2. Depressing the following keys will result in the listed displays:

S - Subcriticality (2FRS)
C - Core Cooling (2FRC)
H - Heat Sink (2FRH)
P - PTS (2FRP)
Z - Containment (2FRZ)
I - Inventory (2FRI)

3. The "SPDS" and "S". "C", "H"t, "iP", "Z", and "I" keys will be designed for
maximum contrast and visibility (e.g., white characters on red). The
remaining function keys will be designed for a lower contrast (e.g., white
characters on grey). The spare and QWERTY keys will be low contrast
(e.g., black on tan). Spare keys will be blank.
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ENCLOSURE 2

WATTS BAR NUCLEAR PLANT (WBN)
SAFETY PARAMqETER DISPLAY SYSTEM (SPDS)

LIST OF COMMITMENTS

1. To ensure that the status boxes are continuously displayed, the WBN SPDS
software will not be designed with the capability to overwrite any of the
status boxes (located at the bottom left corner of the displays) under any
condition.

2. The five critical safety functions will continously display by virture of the
Containment isolation status panels, the six status tree boxes, and the single
"SPDS" status box. The seven status boxes ("SPDS", "S", "C",) "H"t, "lP", "tZ",
and "I") will be continuously displayed in the same location on the various
displays in the system, including non-SPDS displays.

3. WBN will generate a detailed Instrument Maintenance Instruction (IMI) for
calibration, hardware operation and overall maintenance. The IMI will be
implemented by qualified maintenance personnel on a periodic basis, or as
required for system repair, or as needed by the Preventative Maintenance (PM)
Procedure.

4. WBN will upgrade the existing PM to encompass the upgraded system.

5. Software changes will be documented, approved, and controlled by qualified
personnel and procedures.

6. The initial SPDS software and changes made to it will undergo formal
verification and validation to ensure that requirements are accurately
specified, implemented and tested.

7. Routine instrument loop calibration of sensors that provide input to the SPDS
will include verification that the SPDS-displayed values are correct. WBN's
instrument surveillance instructions will incorporate these verifications.

8. The cause and corrective action taken to resolve the problem will be
documented through the implementation of the IMI, and if it is determined that
the SPDS is unavailable, the duration and unavailability will be documented.
In addition, the instruction will generate a periodic calculation of system
unavailability and determination of causes will be performed to identify1
trends and generic corrective actions to be taken.

9. A form for recording SPDS comments by operations personnel will be developed
and used as the vehicle for ensuring that future operator feedback is
considered.

10. Changes to the EOI's may effect the SPDS, and therefore the EOI writer's guide
will include reference to the need to verify the SPDS as part of any EOI
revision.

11. SPDS setpoints, logic flows, and display formats will be verified against
control room instrumentation, operating procedures, and system/sensor
characteristics as applicable.

12. TVA will utilize lighter colors (cyan and white) to provide greater contrast
between the previous blue (text, piping, and poor/bad data) and the black
display background.


