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be made available to the NRC. This Engineering Report demonstrates that the
99% availability goal has been achieved.

If you have any questions contact Mr. Jose' D. Rodriguez at (214) 812-8674.
i

Sincerely,

-
.

William J. Cahill, Jr.
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ABSTRACT

|
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!
i

Comanche Peak Steam Electric Station (CPSES) has demonstrated that f
99% availability of the Unit 2 Safety Parameter Display System
(SPDS) was maintained during a continuous 30 day (720 hour) period i

thus fulfilling the commitment to the Nuclear Regulatory Commission
(NRC) as specified in the Safety Evaluation Report (SER) Supplement |

22 Section 22. |
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INTRODUCTION
i

This report has been issued to demonstrate 99% availability of the
Unit 2 Safety Parameter Display System (SPDS). After evaluation of ,

PPT-TP-93B-12 test data sheets, test results, test logs, test
summary, Instrumentation and Controls (I&C) Maintenance
Departments' downtime logs and operator inputs, the SPDS was found
to be available 99.002% of the 720 hour test period.

This report provides a history of the regulatory commitment for
achieving and maintaining a goal of 99% availability, a description
of the design methods used for meeting the 99% availability goal,
a discussion of programs which can provide data for a long term
continuous availability evaluation, and the test evaluation.

;

AVAILABILITY COMMITMENT

In Amendment 27 to the CPSES FSAR, CPSES committed to the intent of
,

NUREG 0696 " Functional Criteria for Emergency Response Facilities".
As part of that commitment, they sought to provide the Safety
Parameter Display System (SPDS) displays to the Control Room, TSC ;

and EOF. With the commitment for the SPDS displays as used in the i

control room, came the requirement to design the displays with an
availability goal of 99% during operation of the plant and, at
least, 80% during cold shutdown.

NUREG 0737 Supplement 1, paragraphs 4.la and 4.lb, require that the |

SPDS must aid operators in rapid, reliable determination of plant '

safety status. As reported in SSER 12 CPSES committed to a program
consisting of;,

1) software configuration control,
2) quality assurance plan,

!
3) factory acceptance tests,
4) site acceptance tests, and

|
5) verification and validation tests. !

All parts of the program were designed to meet the intent of
3providing reliable hardware, software and data to the operators and !

other users of the SPDS. The only remaining commitment on CPSES
Unit 1 regarding reliability was to perform a 30 day availability ,

'

test per the following excerpt from SSER 22 page 22-7:

In its SPDS safety analysis report submitted on July 31,
1989, the applicant committed to perform a 30 day
availability test during low-power testing and
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maintenance of downtime information. In a letter dated )
September 19, 1989, the applicant committed to perform i
the test within 60 days after fuel loading, and make the
test report available to the staff within 60 days of '

successful completion of the test. These commitments were
sufficient to close the availability issue as described |
in SSER 12.

|

Based upon the declining availability of vendor support for
obsolete ERFCS software, decrease in number of vendors to support
hardware needs and obsolescence of computer equipment (especially -

graphic display terminals), a new PCS was installed that i

integrated the old ERFCS and the old P2500 Plant Computer Systems.

TU Electric, the applicant, committed to complete the Unit 2 SPDS ,

Availability Test according to the same milestones and criteria '

followed for CPSES Unit 1. The completion of this Availability Test
Report completes the commitments described in SSER 22. '

i

|
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iDESIGN FOR AVAILABILITY
|

The design goal for the CPSES SPDS system availability was to be |greater than or equal to 99% during operation. The following design
;

,

features and programs have been implemented to assure a greater ;
potential of achieving and maintaining the SPDS availability goal. ;

!

Each unit's PCS/SPDS (SPDS is a subset of the PCS is designed in a t

redundant, dual computer configuration such that the failure of a
jsingle major component will not cause the PCS to be unavailable. In -

,

addition to redundant CPUs, other design features that enhance |
availability are; )

i

1) Industry standard commercial components are acquired from
,

'

reputable vendors where possible, '

2) Uninterruptible power supplies provide all CPU power,
3) The environment in the computer room is strictly |

controlled by redundant HVAC,
4) All data which is recorded on the primary CPU disk drives,

;

are periodically transferred to storage on the backup ;
CPU, and

5) Multiple or dual display units in each Emergency Facility L

are connected to a common redundant token ring network
which allows access to either CPU (Primary or Backup).-

t

Each CPU's software is designed to drive the SPDS displays, ;

although only one will control the displays at any given time. The !
software is designed to drive the backup CPU to take charge in the;

! event of a failure of the primary CPU (known as failover). '

Certain portions of SPDS displays are dynamically updated and thus !
a failure to update the displays cannot go unnoticed for a

iprolonged period of time. This design feature, along with other !'

maintenance and problem reporting procedures, is-relied upon for '

failure indication and documentation. If a display (SDS terminal)
fails to receive the date and time, the date and time field will be
filled with the message " TIME NOT UPDATING". This message will

| flash in red until communications are reestablished.
|
\

J

s

* * w r - -
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|
>

The CPUs monitor all equipment status and provide pertinent (information via computer status screen about the following;
!
i

1) CPUs,
2) disks, !
3) display terminals (PCS and SPDS), '

4) printers, j
5) communication links, and !

6) data acquisition equipment. |

In addition to these preventive and diagnostic design measures, i

CPSES has also implemented administrative measures which are ;

necessary to maintain PCS/SPDS availability and reliability at its
|highest possible level. STA-622, Revision 1 " Administrative Control j

of the ERF and PCS Computer" was placed into effect on April 6, }1990. This procedure describes the administrative responsibilities '

associated with the operation, calibration and maintenance of the i
Unit 1 Emergency Response Facility (ERF) Computer and the Plant |Computer System. '

I.

THE AVAILABILITY TEST '

Test Participants
,

i|
The Engineering Performance and Test (P&T) Group were responsible i
for;

1) preparing the test, !
2) collecting the test data, !

3) reporting any problems found during the test, [
4) maintaining a test log, !

5) compiling a test data package, and j
6) summarizing the test results at the conclusion of the

ftest.

All phases of this activity were completed prior to generation of ithis report. i

The OPS Instrumentation and Controls (I&C) Maintenance Group is
responsible under STA-622, for; i

!
. 1) controlling access to the computer consoles and other PCS

.
'

computer equipment located in the Computer Rooms and the !Cables Spreading Rooms,
,

|

!

l

!

i
i
'

, _ _ _ _ .
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2) monitoring the status of the PCS computer and notifying ithe System Enginaer (Plant Engineering) of any problems i
identified,

3) notifying the shift supervisor of any activities or ;

problems that would adversely affect the proper operation i
or availability of the PCS computer,

4) repairing computer system hardware failures, *

5) maintaining a system logbcok containing sufficient
information about system operation and history to allow
unusual or undesirable events to be analyzed,

6) performing preventive maintenance on the PCS computer, '

and
7) maintaining the bases for changes to the coefficients in

the databas? for non-SPDS and non-RG 1.97 computer
points,

i
In addition to these responsibilities called out in STA-622 and
referenced by the test ' PPT-TP-93B-12, OPS I&C Maintenance was i

responsible for providing a copy of the OPS I&C Maintenance PCS j
computer system logbook to be attached to the test data package. '

Control Room personnel and other individuals could report problems
to OPS I&C Maintenance via established trouble reporting methods
such as work requests, Technical Evaluation (TE) forms or
Operations Notification and Evaluation (ONE) forms. Per STA-422 the .

?

OPS Plant Engineering PCS System Engineer was responsible for >

evaluating problems reported via TE and ONE forms. The PCS System !

Engineer ,at tires, forwarded these reporting forms to Engineering
for resolution and disposition.

'

All results from the te;t were copied to Design Engineering for
evaluation. All TE and ONE forms, initiated during the test, were
forwarded to the Design Engineering PCS responsible engineer for i
resolution and disposition.

!
|

|
L
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,

The Test Process

A copy of PPT-TP-93B-12 Revision 0 " Plant Computer System
Availability Test" is included in this report as Attachment A.
Within the test the SPDS was considered unavailable, if;

i

1) the display parameters were not regularly updating, !

2) the time on the display was not updating and the terminal
was flashing the message " TIME NOT UPDATING",

3) the critical SPDS screens as determined by Design
Engineering were not accessible, ,

4) The "SPDS Parameter Failure" nessage was displayed on any
of the SPDS display screens,

;

5) all of the Satellite Display Stations located in any
given Emergency Response Facility (TSC, EOF or Control
Room) are unable to displa,' the critical SPDS screens,

.

6) OPS I&C Maintenance took the PCS out of service, or !
7) problems, which effected the items 1 through 5 above,

'

were reported to OPS I&C Maintenance.
;

The total time of any problem which met the above criteria was
designated as downtime. The ratio of the uptime ( duration of the !

test minus downtime) to the duration of the test period all |multiplied by 100% would be the SPDS Availability. The following "

equation represents SPDS Availability for the test spanning 30 '

days:

( 30 days X 24 hours) - downtime X 100% SPDS AVAILABILITY=

30 days X 24 hours
|

The Test was initiated by performing an initial data collection to
validate that all SPDS screens satisfied the test criteria as
described above. The 720 hour clock was started upon completion of
this prerequisite data collection on April 6, 1993. .

!

;

;

i

T

'

.
-

1

-- r - _ _ _ _ _ , _ . _ _ _ . _ . _ . _ .
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The Test Results

The Availability Test Log and Availability Test Summary in
Attachments A and E cover the entire test period from the first
declaration of test until the signature signifying conclusion of
the availability test.

During the outset of the testing, the system was still somewhat
unstable due to some known communications problems which were quite
difficult to resolve. Also enhancements and troubleshooting were
still being requested to assure an adequate support system for the
operators in the Control Room. During this period the test
consisted of the following failed attempts:

1) The test started on 4/6/93 at 07:45. On 4/7/93 the computer
,

monitors were down for three hours due to problems which
occurred during Primary Plant Performance displays ,

installation. The test was halted.,

2) The test was reinitiated on 4/8/93 at 10:00. On 4/11/93, the
EOF monitors were down for 10 hours due to Token Ring Network
problems. Downtime exceeded allowed duration.

3) a. The test was again initiated on 4/12/93 at 9:00. On
4/13/93 at 12:00, the test was suspended until multiple
network and front-end problems were resolved.;

b. The test was resumed on 4/27/93 at 8:40 after replacing
a bad connector which was affecting the network
communications. The test ran for 15 days and 5 hours
during which 5 hours and 25 minutes of downtime due to
multiple multiplexer failures, CPU failovers and MMI
Executive lockups was accrued. On 5/13/93 all three
monitors in the TSC locked up for 2 (two) hours forcing ,

test failure. Testing was halted until the problem was
resolved. '

,

On 7/5/93 at 10:00 the test was again restarted. The following f
-

summary is basec. on the 30 day time period during which the data
was collected f ,r the availability calculation provided in this

,

report. !

i

i

|

I

i

i

|

I
i
,
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,

JULY 8 Multiplexers 2G (ERF) and 2H (ERF) failed for i

approximately 2 minutes resulting in a failover from the ;

Primary CPU to the Backup CPU. !
i

!

REFERENCE: Attachment E, " Availability Test Log",Pages 23 |
and 24
Attachment G, " Plant Computer System- Work {Order Listing",Page 2 '

AVAILABILITY: Multiplexers 2G and 2H are both ERF !

multiplexers. The failure of both plus the !
failover of the Primary CPU constitutes a loss
of key parameter data.

.|;

DOWNTIME: 2 minutes ;,

-

,

JULY 9 Cabinet 02 Demultiplexer MCB Bad Logic Board underwent !
troubleshooting and rework.

REFERENCE: Attachment G, " Plant Computer System Work
Order Listing", Page 2

AVAILABILITY: No impact, non ERF multiplexer loss. -

DOWNTIME: O minutes=

JULY 10 Multiplexers 2G (ERF) and 2H (ERF) failed due to
microprocessor communication problems. The loss of the
multiplexers caused the Primary CPU to failover to the '

Backup CPU.
I

REFERENCE: Attachment E, " Availability Test Log",Page 24 I

AVAILABILITY: Multiplexers 2G and 2H are both ERF
multiplexers. The failure of both plus the
failover of the Primary CPU constitutes a loss
of key parameter data.

DOWNTIME: 3 minutes
|

|
.

|

|
|
i

i

|

:

i
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JULY 14 An unrelated function (to SPDS) was " stuck" in active-
mode and could not be deactivated. Other Performance and i

Test tests required the Tabular Log function to be
working. Operations I&C Maintenance manually failed the
Primary CPU over to the Backup CPU to clear the problem. i

Also multiplexer 2A (non-ERF) failed.

REFERENCE: Attachment C, "CPSES Unit 2 PCS Status
Log",Page 3
Attachment G, " Plant Computer System Work
Order Listing", Page 2

i Attachment E, " Availability Test Log",Page 26 . ;
AVAILABILITY: Manual failovers of the Prinary CPU to the

Backup CPU impacts downtime.
The failure of Multiplexer 2A has no impact on

.

SPDS data collection.
DOWNTIME: 3 minutes

JULY 15 Mult.'.plexers 2A (non-ERF) and 2F (non-ERF) failed.

REFERENCE: Attachment E, " Availability Test Log",Page 27
AVAILABILITY: Multiplexers 2A and 2F are both non-ERF *

multiplexers. The failure of either or both |
has no impact on ERF/SPDS data collection. ;

DOWNTIME: O minutes
{

JULY 16 Multiplexer 2I (ERF) feiled and returned to processing '

and failed and returned to processing before stabilizing. j

REFERENCE: Attachment E, " Availability Test Log", Pages
28 and 29

AVAILABILITY: Although the redundant design of ERP
multiplexers prevents loss of key parameter
data, degraded service of ERF inputs were
experienced.

DOWNTIME: 5 minutes

JULY 18 Multiplexer 21 (ERF) failed and returned to processing
and failed and returned to processing before stabilizing.

REFERENCE: Attachment E, " Availability Test Log", Page 31
AVAILABILITY: Although the redundant design of ERF

multiplexers prevents loss of key parameter
data, degraded service of ERP inputs were
experienced.

DOWNTIME: 3 minutes

.

,,r -,-s- n m ,9 -9 -
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i

JULY 21 The Primary CPU failed over to the Backup CPU.
.

REFERENCE: Attachment E, " Availability Test Log", Page 34
AVAILABILITY: All CPU failovers will impact ERF/SPDS data

,

collection. '

DOWNTIME: 9 minutes
;

I
JULY 23 The Man Machine Executive routine MEXECZ, the driver for

all Satellite Display Stations (SDSs), locked up i

rendering all SDSs inaccessible for 15 minutes. Later, ;
during the day, the token ring network was taken down
causing the EOF SDSs to go offline for 2 .(two) hours.
MEXECZ locked-up again causing the SDSs to be

~j

inaccessible for 1 hour and 27 minutes.
.

REFERENCE: Attachment E, " Availability Test Log", Pages
,

36 and 37
Attachment C, "CPSES Unit 2 PCS Status Log", 4

Pages 3 through 6 :
AVAILABILITY: Failure of the Man Machine Executive or the

Token Ring prevented viewing SDS display.= at i

either of the TSC or ERF SDSs.
7DOWNTIME: 3 hours and 42 minutes i

.

JULY 25 The token ring network went down causing the EOF SDSs to f
go offline for 27 minutes, 41 minutes and 1 hour 46 i

minutes.
i

REFERENCE: Attachment E, " Availability Test Log", Pages
39 and 40

AVAILABILITY: Failure of the Token Ring prevented viewing i

SDS displays at either of the TSC or ERF SDSs.,

i
DOWNTIME: 2 hours and 54 minutes I..

JULY 26 Multiplexer 2G (ERF) failed for approximately 3 minutes i
resulting in a failover from the Primary CPU to the ;,

Backup CPU. '

I
REFERENCE: Attachment E, " Availability Test Log", Page 40 i

Attachment C, "CPSES Unit 2 PCS Status Log", j
Page 7 :

AVAILABILITY: Multiplexer 2G is an ERF multiplexer. The
failure plus the failover of the Primary CPU !
constitutes a loss of key parameter data. !DOWNTIME: 3 minutes i

,

!

!
1

_ . , . . _ . _ _
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i

l

JULY 27 The Data Acquisit on Front-end application failed causing fi

a CPU failover. Multiplexer 2I (ERF) failed for 2 iseconds. The Man hachine Executive failed causing a loss |
of communications with the SDSs for 1 minute.

REFERENCE: Attachment E, " Availability Test Log", Page 40
AVAILABILITY: Failure of the Data Acquisition Front-end and

Multiplexer 2I caused loss of key parameter
:data. The failure of MEXECZ caused the loss of !

capability to review data at the. EOF or TSC *

SDSs.- ,

DOWNTIME: 3 minutes
,

;

!JULY 28 Three System failovers which were planned in anticipation "

of plant 100% Trip testing caused a Holdtime for 3 hours.
No other failures were observed. !

!

REFERENCE: Attachment E, " Availability Test Log", Page 41 |
Attachment G, " Plant Computer System Work

,

Order Listing", Page 3
AVAILABILITY: All time was considered Hold time. -

DOWNTIME: 0 minutes ,I
,

|
AUGUST 1 Multiplexer 2I (ERF) failed for approximately 3 minutes

resulting in a failover from the Primary CPU to the i
Backup CPU. |

,

REFERENCE: Attachment E, " Availability Test Log", Page 44 !
AVAILABILITY: Multiplexer 2I is an ERF multiplexer. The

failure plus the failover of the Primary CPU
constitutes a loss of key parameter data. |

J DOWNTIME: 3 minutes
i

i !
AUGUST 2 A planned maintenance effort forced a failover of the !

; Primary CPU to the Backup CPU. All time was recorded as |Hold time.'

;
,

;

REFERENCE: Attachment E, " Availability Test Log", Page 44
Attachment G, " Plant Computer System Work i
Order Listing", Page 3,

;AVAILABILITY: All time was Hold time. !

DOWNTIME: 0 minutes '

I

d

;

i
.

, ,--r - - - - - - ,-- - - - - -
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AUGUST 3 The Man Machine Executive failed causing the OPS I&C :

Maintenance to execute a manual failover. Loss of MEXECZ '

affects the EOF and TSC SDSs. |
4

1

REFERENCE: Attachment E, " Availability Test Log", j
Page 44

AVAILABILITY: Loss of MEXECZ prevents viewing of the i

SPDS displays at the EOF or TSC SDSs.
DOWNTIME: 1 minute

j!

As a final note, review of.the test logs will reveal that there |
were two recurrent types of incidents which were not summarized in

!the above summary. As both of these issues were of no impact to the' i

SPDS availability but did occur frequently and were recorded in the !

test log, the following explanation is being provided. !
!

1) The Backup CPU at times would drop off for 1-(one) to 4 (four) '

seconds. This in itself would not impact the availability of :

the SPDS unless the-Backup was required for a failover. It has !
since been determined that the Backup CPU, is not actually down i

and would be available if a failover wns required.
|
,

2) The inability to collect a hard copy of the status screen is |not a detriment to the availability of the SPDS. The hard copy j
of the status screen was being used to confirm the viewing of i
the status screen by test personnel. The test log, Attachment !

E, contains the verification by test personnel.

.

l

;.

!-

!

:

i
!

!

;

! !
t
,

:
L:

!

!

!
>
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!
The Availability calculation

,

,

t

From the summary presented in the Test Results section Downtime was ;

determined to be 7 (seven) hours and 11 (eleven) minutes. The |
| following table summarizes the dates and the actual downtimes. '

|

TABLE OF DOWNTIMES
,

Date Cause of Failure Downtime

:
!July 8, 1993 ERF Multiplexer Failure 2 min
,

July 10, 1993 ERF Multiplexer Failure 3 min
Automatic CPU Failover I

July 14, 1993 Manual CPU Failover 3 min

July 16, 1993 ERF Multiplexer Failure 5 min

July 18, 1993 ERF Multiplexer Failure 3 min ,

i

July 21, 1993 Automatic CPU Failover 9 min

July 23, 1993 Loss of SPDS Display 3 hr 42 min

July 25, 1993 Loss of SPDS Display 2 hr 54 min

July 26, 1993 ERF Multiplexer Failure 3 min I

Automatic CPU Failover

July 27, 1993 ERF Multiplexer Failure 3 min i

Automatic CPU Failover
Loss of ERF Display

August 1, 1993 ERF Multiplexer Failure 3 min
'

Automatic CPU Failover
3

August 3, 1993 Loss of SPDS Display 1 min
|

|

I
Total Downtime 7 hr 11 min j

i

1

!
1

)
|

|
i

!
__
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|

Using the method of calculating "% Availability" as described
earlier in this report, we find the availability to :

DURATION OF THE TEST - DOWNTIME X 100% SPDS AVAILABILITY=

DURATION OF THE TEST

720:00 - 7:11 X 100% 99.002%=

720:00

CONCLUSIONS AND RECOMMENDATIONS

The test was completed successfully and the calculated availability
,exceeded the goal of 99%. The system was operating correctly and

maintenance issues had been resolved. After the 30 day availability
test's results have been analyzed, Engineering concludes that :

|

1. The system is operating as designed; and
2. The. redundant design features of the computers and the

display terminals reduced "SPDS unavailability" and were !
a key factor in limiting the amount of downtime when
there was a fatal error. i

The SPDS Availability Test was conducted under a controlled
reporting environment established by PPT-TP-93B-12, which was
specifically written for the collection of SPDS Availability data.
No programmatic weaknesses for resolution of problems were observed

I

and the system was relied upon to such a degree by Operations that !

problems were quickly noticed and identified to Maintenance or I

testing personnel.
i

As a continuing resolve to maintain the 99% availability goal
Design Engineering recommends that the following steps be taken:

1. Continue to monitor the Plant Computer System / network |
interface, '

2. Continue to monitor all system failures, if any,and |3. Continue to monitor the system performance.

I

1

1

|

|
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TEST Sl2 MARY
PPT-TP-933-12

Plant Process Computer Availability Test

1.0 OBJECTIVES :

The objective of this procedure is to provide Engineering data which
will satisfy the availability criteria for the Safety Parameter Display
System as stated in the FSAR Response to the NRC Action Plan Developed

r

I

as a Result of the TMI-2 Accident.

2.0
STATEMENT OF CRITERIA AND RESULTS ACHIEVED

2.1 Acce,tance Criteria

i
None

2.2 Review Criteria

2.2.1 Design Engineering (Computer Group) has received the test
data and determined that the SPDS system is to be considered
99% "Available" for a 720 hour (30 day) duration.

Results: Design Engineering has calculated the SPDS System
availability at 99.002% based on 7 hours and 11 minutes down
time during a 720 hour duration.

3.0 PERF0 PRANCE SUMMARY

The test started on 4/6/93 at 07:45. On 4/7/93 the computer monitors
were down for three hours due to problems which occurred during Primary
Plant Performance displays installation. Design Engineering determined
that since the test was only one day old that the test should be
restarted.

The test was restarted on 4/8/93 at 10:00. On 4/11/93, the EOF Monitors
were down for 10 hours due to Token Ring Network problems. This eventcaused the test to fail.

!

The test was restarted on 4/12/93 at 09:00. On 4/13/93 at 12:00, Design
Engineering decided to suspend the test until the multiple network and
front-end problems could be analyzed and resolved. A bad connector was
found and reworked and Design Engineering determined that the test could
be restarted.
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The test was restarted on 4/27/93 at 08:40. The test ran for 15 daysand 5 hours. During this duration, 5 hours and 25 minutes of down time
!was accrued. The down time was due to multiple multiplexor failures, !two failovers due to multip, xor failures, and twice the man machine

executive locked up. Also,'16 hours and 3 minutes of hold time was
accrued due to seven planned failovers and two planned maintenance
periods to install Design Modifications. On 5/13/93, a problem was !

;

discovered that the monitors would lock up when a certain sequence of ;

displays were requested. The three monitors in the TSC were down due to
!this problem for two hours. This event failed the test. Design

Engineering suspended the test until this problem, documented on ONE iForm 93-1052, was resolved.

On 7/5/93 at 10:00 the test was restarted. The test ran for 720 hours '

and was completed on 8/4/93 at 13:05. Seven hours and eleven minutes of
down time was accrued due to the following failures: ,

14 Multiplexor failures
i10 System failovers

4

5 Man-machine executive failures
4 Token-Ring Network failures

i

There was also three hours and five minutes of hold time due to planned
maintenance and installation of Design Modifications. Design
engineering Determined that the availability criteria had been met.

i

4.0
OPEN ITEMS AND ADDITIONAL TESTING / RETESTING RECOMMENDED

None

.

5.0 ATTACHMENTS TO THE TEST SUMMARY

5.1 PPT-TP-93B-12 I

|

|

!

|

4

|

1

|

|

Prepared By: Date:

I

Reviewed By: Date:

I
. .
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CPSES
PROCEDURE No.STATION ADMINISTRATION MANUAL STA-622

ADMINISTRATIVE CONTROL OF THE
ERF AND PCS COMPUTER REVISION NO. 2 PACE 2 0F 5

1.0 PUPPOSE

!This procedure describes the administrative responsibilities associated
with the operation, calibration and maintenance of the Unit 1 Emergency
Response Facility (ERF) Computer and the Unit 2 Plant Computer System '

(PCS).

2.0 APPLICABILITY

This procedure applies to the Design Engineering, System Engineering, _.
Maintenance and Operations Departments whose integrated services are
required to operate, calibrate and maintain the Unit 1 ERF and Unit 2 PCS
Computers under all modes of operation.

3.0 REFEPINCES

3.1 STA 302. " Station Records"

3.2 STA-716. " Design Modification Process"
,

3.3 M1-2951 thru M1-2965, M2-2900, M2-2901, Computer I/O lists

EPP-201, " Assessment of Emergency Action IAvels Emergency Classification
-

3.4
and Plan Activation" i

3.5 CDA-301, " Operating logs"

3.6 STA-606, " Work Requasts and Work Orders"

3.7 DED-EE-055. " Emergency Response Facility Computer System"

3.8 EEE-2.28-01, " Plant Computer Configuration and Media Control Plan *

4.0 DEFINITIONS /ATONvwS

4.1 ERF Corrmurer

This term refers to the system which supplies Safety Parameter Displays !
and displays of plant conditions to the Control Room, Technical Support
Center (TSC) and Emergency Operations Facility (EOF). In Unit 1 this
system is composed of PRIME 750 computer systems. Validyne Engineering
data acquisition equipment and Chromatics display equipment. In Unit 2
ERT functions are performed by integrated Plant Computer System (PCS).

5.0 RESPONSIBILITIES

5.1 I&C Manarer

5.1.1 Responsible for controlling access to the programmer, system and
maintenance consoles and the ERF and PCS Computer equipment
cabinets located in the Unit 1 & 2 Computer Rooms and Cables
Spreading Rooms of the Control Building.
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CPSES PROCEDURI NO.
STATION ADMINISTRATION MANUAL STA-622

ADMINISTRATIVE CONTROL OF THE.

ERF AND PCS COMPUTER REVISION NG. 2 PAGE 3 0F 5
,

5.1.2 Responsible for monitoring the status of the EEE and PCS Computers
and notifying System Engineering of any problems identified.

5.1.3 Responsible for notifying the shift supervisor of any activities
or problems that would adversely affect the proper operation or
availability of the Unit 1 ERF and Unit 2 PCS Computers.

5.1.4 Responsible for repairing computer system hardware failures.

5.1.5 Responsible for performing preventive maintenance on the ERF and
'PCS Computer.

5.1.6 Responsible for maintaining the bases for changes to the ' I

coefficients in the database for non-SPDS and non-RG 1.97 computer 3
points. 316

5.2 Manacer. DEO
,

5.2.1 Responsible for maintaining administrative and configuration
control of the ERF and PCS Computers software and database.

5.2.2 Responsible for establishing user access control to ERF and PCS
Computer files.

5.2.3 Responsible for administering the performance of testing, as
required, to verify software changes and ensure modifications do
not adversely affect ERF and PCS Computers' performance.

5.3 Manacer. Orerations

5.3.1 Responsible for ensurin5 that a check of Safety Parameter Display
System (SPDS) is performed at least once per shift and Iry;,ged in
accordance with OL'I-104.

5.3.2 Ensure that ERF supports EmerEency Response Guidelines.

5.3.3 Responsible for maintaining the bases for changes to the alarm I

limits in the database for non-SPDS and non-RC 1.97 computer
points. 3 lng 3

5.4 Manacer. Svstem Encineerinc

5.4.1 Responsible for reviewing modifications to the ERT and PCS
Computers before implementation.

.

5.4.2 Responsible for maintaining this procedure current.

I

|
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CPSES PROCEDURE No.
STATION ADMINISTRATION MANUAL STA-622

ADMINISTRATIVE CONTROL OF'"dE i
ERF AND PCS COFJUTER REVISION NO. 2 PAGE 3.1 OF 5y

6.0 INSMUCTIONS

6.1 Control of ERF and PCS Co:rruter Database Uedates
,

6.1.1 DEO should maintain a current listing of the ERF and PCS Computers [
I/O List (Reference 3.3).

6.1.2 Database updates to the ERF and PCS Computer I/O Lists should be
processed through System Engineering,

t

6.1.3 Database updates should be implemented by DEO in accordance with
References 3.2, 3.6 and 3.8.

,

|
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ADMINISTRATIVE CONTROL OF THE |

ERF AND PCS COFJ' UTER REVISION N3. 2 PAGE 4 0F 5 |

I

6.1.4 Reactor Engineering constants can be changed in accordance with
Reference 3.8.

6.1.5 The database coefficients for non-SPDS and non-RG 1.97 computer g5points can be changed by I&C Maintenance in accordance with
Reference 3.8.

M3\ ,

6.1.6 The database alarm limits for non-SPDS and non-RG 1.97 computer .

'points can be changed by Operations in accordance with Reference
3.8.

,

6.2 Oreratien of the EPF and PCS Cc-nuters

6.2.1 I&C should maintain a system logbook containing sufficient
information about system operation and history to allow unusual or
undesirable events to be analyzed. Followin5 are examples of
entries in the logbook that should be made:

o Preventative or corrective work order maintenance on the ERF
and PCS computers.

1

Unusual system status or indication.e

Administrative functions that are performed (e.g., historye

update, disk clean, system backup).

Changes to the database as a result of a Design Modification.e

ERF or PCS equipment that is out of service or is operating ine

a limiting condition.

|6.2.2 Shift Operations should perform a check of the SPDS at least once
per shift in accordance with Ok'I-104 If during the check of the

CRT display of the SPDS any abnormal conditions exist. Operations
should contact I6C and initiate work in accordance with STA-606.

6.2.3 As required. I&C should copy the accumulated Daily Historical .

'

Files from the disks to a magnetic tape for permanent record
storage.

6.2.4 I&C should keep all periods of unavailability to a minimum and
restore the ERF or PCS Computer to an operational status, as
needed.

6.2.5 Shift Operations should contact Emergency Planning per EPP-201 ,

when required.

- _ _
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ADMINISTRATIVE CONTROL OF THE (
ERF AND PCS COMPUTER REVISION NO. 2 PAGE 4.1 OF 5 '

6.3 Revisions to ERT Ce:reuter Software

6.3.1 Any revision to the design controlled ERT or PCS Computer Software
should be treated as a station modification and shall be processed
in accordance with Procedure STA-716.

t

6.3.2 DED should modify and test the software per Design Modificarica
instructions.

r

6.3.3 After successful DM implementation and testing DEO should backup'

the system and send a copy to the DCC. '

,

d

.

I

I
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STATION ADMINISTRATION MANUAL STA-622

ADMINISTRATIVE CONTROL OF THE
ERT AND PCS COMPUTER REVISION No. 2 PACE 5 OF 5

-

,

7.0 FICL'PIS

None

8.0 ATTACININTS /FOPFS

None

9.0 FIC0F3s

ITnen completed, the following forms, reports, or other documents generated
in response to this procedure shall be dispositioned in accordance with
STA-302, " Station Records".

Daily historical files (magnetic tapes)*

System backup (magnetic tapes, disks, or optical media) {*

i

|
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AVAILABILITY TEST

,
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|CPSES
PROCEDURI NO.TESTING MANUAL UNIT 2 PPT-TP 93B-12

FIANT PROCESS COKFL'TER
AVAIIABILITY TEST REVISION NO. O PACE 2 OF 31

1.0 Pt'RPOSE

The purpose of this procedure is to provide Engineering Data which vill
satisfy the availability criteria for the Safety Parameter Display System
as stated in the FSAR response to the NRC Action Plan Developed as a
Result of the TMI-2 accident. This testing is outlined by commitment
=23164

2.0 ACCENANCE AND REVIEW CRITERIA

2.1 Accerrance Criterin

None

2.2 Egview Criteria
,

1
2.2.1 Design Engineering (Computer Group) has received the test data and

datemined the SPDS system to be considared 994 "AVAIIABLE* for a
720 hour (30 day) duration.

| |
W LJ / $1l%IQ

INITIAL DATE3.0 DEFTNITIONS AND ACRONYWS

3.1 Definitiens
.

SPDS Availability - calculated by using the following formula:*

Availability - 720 - Down ? ire (Total Hours) x 1004
720

'

* Down Time - Any length of time the data system is unavailable. Down
Tine occurs whenever the following criteria for successful operation

.

are not satisfied: |

1) The Plant Computer CTU is processing as determined by verifying
that display parameters and the T1=e (located in the upper right
hand corner of each SDS) are continuously updating, j

2) Ability to access the critical SPDS screens.

3) "SPDS Parameter Failure" is not displayed on any of the critical
screens.

4) At least one of the Satellite Display Stations located in each of
the E=argency Response Facilities is able to cisplay the critical
SPDS screens. The SDS configuration for the energency response
facilities is shown on the status display as follows:

D I"l-. I . $MControl Room: CDS. TT06, 507, n08, 309 i y < >

VI i 15 La
TSC TT01. 'ATC2, n03
EOF '"*10. Ull I(* f4

, .. + . . ,
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TESTING FJ.NUAL UNIT 2 PPT TP-938-12

PLANT PROCESS COMPUTER
AVAIIABILITY TEST REVISION NO. O PAGE 3 0F 31 !

CriticalSPDSscreens-Sbsdisplaywhichwillbeusedtodeterminee

availability. They are listed below with their associated turn on
;

code.
!

CATECORY DISPLAY TOC

TOP LEVEL OPERATION OPER 5

ERC SUM IDCA/LOSC IECA
SCTE SCTR
SC ISOL SGISOL
FOLDOUT FVLDOUT

!RVLIS DISPLAY RVLISD

SPDS TRENDS

RCS TRENDS RCS RCS
a PRESS TDiP PIMP

IDOP 1 & 2 TEMP L12T
ISOP 3 & 4 TDiP L34T !

SG TRENDS MSL PRESS MSL
SG NR LVL SGNRL '

-

SG VR LVL SG'1L
STM FIDW STMF
PJ FIDW P=7
AFJ FIDW APmT

CCNTAI!DiENT LPR IJR
PARAMETER 3 ENDS HHT HHT

OTHER TRDTDS NIS NIS
>

RAD MON PADM
TANK LVLS TANK

Hold Ti=e - Contingencies, such as Software Modificatiens or Plant ine

Mode 5 or 6 may occur that causes the system to be down, but at the
same time are not considered downtime for the purpose of ensuring
system availability. During such periods of " Hold Time", the 720 hour
availability clock will be stopped until the Hold Time period ends at
which time the clock will restart.

3.2 Acrem s

& F*ft q 1

- i r]T$ L .1 $
* SCS - Satellite Display Station

V. 4 w 4

e TOC - Turn On Code "" 5"* *" T *'"* p* %
*3.\ 1 ) j

* PC - Plant Computer I I

* TSC - Technical Sutport Center

!
,

7
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FIANT PROCESS COMPUTER
AVAILABILITY TEST REVISION NO. O PAGE 4 0F 31

* EOF - Emergency Offsite Facility

* SPDS - Safety Parameter Display System

* ERT - EmerEency Response Facilities

* ERFCS - Emergency Response Facilities Computer System ,

* ggI . Man - Machine Interface

4.0 RE m W CES
>

4.1 Performance References

None

4.2 Development References

4.2.1 Drawings

!None

4.2.2 Technical Documents

FSAR - Response to the NRC Action Plan Developed As a Result of*

the IMI-2 Accident, Section III.A.l.2 Response V, SAFETY
PARAMETER DISPLAY SYSTEM.

CPES-I-2024, Rev. O, Plant Process Computer System*

* CPES-I-2036 Rev. O, Plant Computer System Functional
Requirements

* Commitment tracking #23164 - Perform a 30 day availability
test to quantify SPDS availability.

5.0 FRICAl"*?ONS . '_TMITATIONS . NOTES

A, )-- * j {p e][
i5.1 Precautions 3 e. - .

$ J IUfl .None

.),hj35.2 Limitations

None

5.3 Notes

5.3.1 All printouts produced by this procedure shall be identified with
its associated step number and retained as supporting
ciocu=entation.
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PLANT PROCESS COMPUTER i
AVAI1 ABILITY TEST REVISION NO. O PAGE 5 0F 31 ,

5.3.2 To activate functions, the use of turn-on-codes (TOC) are used.

This procedure will identify the turn-on code that will be used to
complete the tasks. By typing in the code or touching the block |
displayed on the screen which contains the turn-on code, the
function will activate. If an SDS will not accept a turn-on code
due to the present screen which is displayed the " CANCEL" key may
be used to return to the turn-on code cursor.

|

5.3.3 To get a Hard Copy of Croup Display or Group Tabular Trends, Press
,

both " CTRL and F20" on the SDS L yboard at the same time. The i ;

. Hard Copy will be produced on U i.no Copier assigned to the SDS. ! ;
i

5.3.4 The following test method will be used to retrieve data to i

determine availability of ths Plant Computer System. Prior to {,

entering Section 8.0 and starting the 30 day clock, a praraquisite I '

=vre be satisfied in that all SPDS screens will be validated | .

against the definition of Down Time. Once this prerequisite is j |
satisfied the clock will start. The SPDS screens will be j j
evaluated twice every 24 hours. An archive file will be produced i !

ionce every 24 hours identifying system status. The System Event
Messages will be reviewed every day for system and process ; ,

, . failures. Each SPDS screen evaluation and System Status will be 1 |

! forwarded to Design Engineering (Computer Group) for evaluation. .

Upon failures and Down Time, Design Engineering vill Determine {
- Impact on availability and impact on the 30 day clock. Restart of |

the 30 day clock from day 1 or resume from the point of failure is '
1

the responsibility of Design Engineering. Upon successful |

accumulation of data for a 30 day period and an availability of
99% or greater (as determined by Design Er.gineering), the test
will be terminated.

5.3.5 The SPDS screens will be evaluated on one fDS only. Verification
,

of the SDS status throughout the Plant Computer system will verify
the availability of the SPDS screens to each Emergency Response
Facilities.

,

6.0 PProJOUISI*es !'

!
,

[SS)6.1 The shift supervisor or Unit 2 supervisor has been briefed on the scope of :

testing to be performed, including the applicable Precautions, Limitations I
and Notes (Section 5.0), and has granted permission to perform the ]

1prerequisite steps which affect Plant Conditions.

id,dde
.

'

SMIPT SUPV. 4 DATE

6.2 The applicable active clearances have been reviewed. None of the
outstanding items will prevent c.ondat gi rhLs test nor invalidate testy

UI1I dI'41. 0 "W 4/5/6,results upon restoration.

.
'

INITIAL DATE

TECT rnDV
. . ., .

~

. . _ . _ - - _ _ , __ __ __ _ - . |
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6.3 The Temporary Modification log has been reviewed and found not to preclude
the satisfactory conduct of this test. g ,

h / QlSl*O
INITIAL 'DATE

'hk36.4 The Plant is in Mode 1, 2, 3 or 4 ryou /

INITIAL ' DATE

6.5 Trom an SDS. Select each SPDS screen as shown in Figves 1 through 21 and
perform the following:

.

a) Verify each screen is updating the time and displayed parameters.

b) Verify each screen is free of "SPDS Parameter Failure" messages.

c) Acquire a hardcopy printout of each screen.

6.6 From an SDS, acquire a hardcopy printout of the STATUS screen.

%v / Sr
INITIAL ' DATE

6.7 Trom the system console, print out the response to the command VH to
decermine all required Computer processes are operable.

k 5 $3/W3La /

INITIAL ' 'DATE

6.8 Allow Design Engineering (Computer Group) to evalur,te the SPDS screens and
STATUS hardcopy printouts and receive concurrence that the 30 day
availability clock =sy be started.

I AS #3
,3 . . . m'

INITIAL DATE

J
,,

7.0 TEST FOUIPMrNI
, ,

*None ""N

** *8.0 INSTPUC ICNS "-

[SS}8.1 The Shift Supervisor has been notified of the completion of the applicable
prerequisites and has granted permission to conduct this test.

6!UJ4 /

SHIFI SUPV. ' DATE#

EQII: Data acquisition will continue until notice to terminate data collection
from Design Engineering has been received.

8.2 Acquire the following data twice every 24 hour period and forward the
documentation to Design Engineering for the duration of the availability
30 day period:
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8.2.1 Display each critical SFDS screen listed on Data Sheet 1. Signify
completion on Data Sheet 1.

8.2.2 Verify each screen is updating the time and displayed parameters.
'Signify completion on Data Sheet 1.

,

8.2.3 Verify each screen is L2.t displaying a "SPDS Parameter Failure"
message. Signify completion on Data Sheet 1.

8.3 Acquire the following data once every 24 hour period and forward the
,

documentation to Design Engineering for the duration of the availability
30 day period:

8.3.1 Acquire a hard copy printout of the " STATUS * display. Signify
completion on Data Sheet 2.

,

8.3.2 Acquire an archival printout for the following system addresses:
Signify completion on Data Sheet 2:

8.3.2.1 SYS200 Md1 STATUS OF SDS TT01

8.3.2.2 SYS201 MMI STATUS OF SDS TT02
'

,8.3.2.3 SYS202 MMI STATUS OF SDS TTO'
-

+

8.3.2.4 SYS204 MMI STATUS OF SDS T7 94

|8.3.2.5 SYS205 MMI STATUS OF SDS T.06
|

8.3.2.6 SYS206 MMI STATUS OF SDS TT07

8.3.2.7 SYS207 MMI STATUS OF SDS TT08 |

8.3.2.8 SYS208 MMI STATUS OF SDS TT09

!8.3.2.9 SYS209 MMI STATUS OF SDS TTIO
i

I8.3.2.10 SYS210 MMI STATUS OF SDS TTil I

S.3.3 Activate turn.on. code SED and review the display for any System
Event Messages which identifies system or process failures which
occurred in the previous 24 hour time period.

9,0 f. ESTOP.ATION

9.1 The Shift Supervisor has been notified of the successful completion of
this test. .

, i

* I" 'f* L Mf- Ife,-93 |
"

- ]~ g SHIFT SUPV. DATE

|y

. |- q fi)JV
,

"

I
1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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10.0 ATTACHwENTS/FORus ,

ATTACMEhT 10.1 - DATA SHEET 10.1, SPDS LDG DATA SHEET*

ATTACHKDiT 10.2 - DATA SHEET 10.2. STATUS 1DC DATA SHEET*

* ATTACHMDIT 10.3 - FIGURE 1. SPDS DISPLAY: TOP LVL - OPERATION

* ATTACHMDiT 10.4 - FIGURE 2. SPDS DISPLAY: ERG SLH - IDCA/LOSC
I

ATTACHMDiT 10.5 - FIGURE 3, SPDS DISPIAY: ERG SLH - SGTR*

ATTACHMENT 10.6 - FIGURE 4, SPDS DISPIAY: ERG SLH - SG ISOL*

ATTACMENT 10.7 - FIGURE 5. SPDS DISPLAY: ERG SLH - FOLDOUT*

ATTACHMENT 10.8 - FIGURE 6, SPDS DISPIAY: RVLIS - DISPIAY*

ATTACHMDiT 10.9 - FIGURE 7. SPDS DISP 1AY: RCS TPINDS - RCS*

*. ATTACHMENT 10.10 - FIGURE 8 SPDS DISPLAY: RCS TRENDS PRESS TDiP
,

ATTACHMENT 10.11 - FIGURE 9, SPDS DISPIAY: RCS TRENDS - MOP 1&2 TDiP*

ATTACHMENT 10.12 - FIGURE 10. SPDS DISPIAY: RCS TRENDS - LDOP 364 TEMP*
-

ATTACHMENT 10.13 - FIGURE 11 SPDS DISPLAY: SC TRENDS - MSL PPISS*

* ATTACHMENT 10.14 - FIGURE 12, SPDS DISPIAY: SC TRDiDS - SG NR LVL

, ATTACHMENT 10.15 - FIGUPI 13 SPDS DISPIAY: SG TRENDS - SG VR LVL*

L

ATTACHMENT 10.16 - FICURE 14, SPDS DISPIAY: SG TRENDS - STM FMW*

ATTACHMENT 10.17 - FIGUPI 15, SPDS DISPLAY: SG TRENDS - W FLOW*

:

ATTACHMENT 10.18 - FICURE 16, SPDS DISPLAY: SG TRINDS - AN FLOW*

ATTACHMENT 10.19 - FIGURE 17. SPDS DISPIAY: CONTAINMENT PARAMETER TRENDS - LPR
*

ATTACMENT 10.20 - FIGURE 18, SPDS DISPLAY: CohTAINMENT PARAMETER TRENDS - HHT* '

;

ATTACMulNT 10.21 - FIGURE 19, SPDS DISPLAY: OTHER TRENDS - NIS*
,

ATTACHMENT 10.22 - FIGURE 20, SPDS DISPLAY: OTHER TRENDS - RAD MON !
*

ATTACHMENT 10.23 - FIGURE 21. SPDS DISPIAY: OTHER TPINDS - TANK LVLS
*

3

OFFiOA. :
.-nnu-
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ATTACHMENT H, Page 2,

:

,

n

CPSES - Comanche Peak Steam Electric Station |
t

CPU - Central Processing Unit - I

;

EOF - Emergency Operations Facility i

ERP - Emergency Response Facility -[

Emergency Response Facility Computer System $ERFCS -

FSAR Final Safety Analysis Report i
-

i

I&C Instrumentation & Controls i
-

:
!

MMI Man-Machine Interface-
'

Mux Multiplexer-

NRC - Nuclear Regulatory Commission I

i
ONE Operational Notification and Evaluation-

?

!
OPS Operations-

P&T Performance and Test-

,

I
PCS Plant Computer System !-

Plant Monitoring System IPMS -

PPT Performance and Test Procedure-

PRI Primary-

RG Regulatory Guide-

Science Applications Incorporated, CorporationSAIC -

SDS Satellite Display Station-

SED - System' Event Display

SER - Safety Evaluation Report -

- i
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t

'SPDS - Safety Parameter Display System
i

SSER Supplement to the Safety Evaluation Report-

Station Administrative Procedure !STA -

TAB - Tabular !

TE - Technical Evaluation
1

Telecomm Te3ecommunications-

,

; TMI - Three Mile Island
.

TSC - Technical Support Center '

V&V Verification and Validation-
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