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1.0 INTRODUCTICN

This document is the Nebraska Public Power District (NPPD) Validation/Field
Installation Verification Test Report. The purpose of this report is to
describe the validation and field installation verification process applied
to the NPPD Plant Management Information System (PMIS) and to present the
results. The validation/field installation verification accomplished the
major goals identified in the V&V Plan and V&V Procecdures, (references 2 and
3). Figure 1-1 indicates how the activities described in this report fit
into the overall V&V effort.

Specific tipics addressed in this document are:

. Description of the validation activities begun during factory
acceptance testing (FAT) and continued through site acceptance testing
(SAT). Section 2.0

-

B Description of the field installation activities. Section 3.0.
€ Summary of results and recommendations. Secticn 4.0,

. Detailed listings of validation test lcg, reviewer comments and
discrepancy reports. Arpendices A through C.

The results of the validation and field installation verification indicate
that the PMIS has been adequately tested except for the two areas described
in the discrepancy reports. In addition, the V&V Team recommends that the
open reviewer comments be considered for further review and/or system
enhancement. It is also noted that the completion of the 1,000 hour test
and the study comparing SPDS displays to contrcl room displays will further
confirm the conformance of the PMIS to the system requirements and the
accuracy of the SPDS displays.
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The V&V Team members who participated

were:

Lexa
McCleskey
). Paul

C. Thomas
The lead V&V Team consisted of members from the SAIC office in L)
J. H. McCleskey of PPE was subcontracted by NPPD to provide V&V support.

Independence of the V&V Team was maintained at | ti SAIC V&V Team

-
|

ation verificatio 'rough documented

performed validation/field instal

communication. Mr. McCleskey operated independently a ! the V&V Team
and reported only administratively to Mr. J. rphy (NPPD Project
Manager).

Fiqure 1-2 shows the V&V Team and

validatiorn.

2 Summary of V

ivities descriked 1n

the factor)

test and > 2thodo | 0gYy. [hese are

reference 8.

summarized
the site
ssed during site
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analy )y the V&V Team.
concerns established during factory

As

At Cooper Nuclear Stati
interviewed responsible
documentation to establish

-

resoiution techniques.

The V&YV activity was documented i
either reviewer comment, discrep
forms

1

open problems were presented to the developers for resolution.
S

et of open issues are presented in this report.

Plan and Procedures

The V&V Plan and V&Y Procedures (references 2 and 3) describe the activities

for the field installation verification. The activities actually performed

by the V&V Team deviated somewhat from the field ins verification
as described in references 2 and 3. There are m , reasons for this
deviation: a) continuation of validation into

PMIS front




Confirmat

was essent

A V&V Team review of
testing was necessary

con

comparison of SPD

NPPD front-end testing

witnessing of developers tests f

f these differences, the V&V

of concern resulting from

xaminatior tests. This erfort

iscrepancy 1 and reviewer comments.

Volume I and II, | 0, dated

Volume I, Rev. 1 January

Validatic

lear Stati
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Nebraska Public Power District Plant Management Information System
Detailed Descriptions of the Displays for the Cooper Nuclear Station
Safety Parameter Display System, SAIC Document 503-8500000-78.
(Published by Development Team, Campus Point.)

a. Draft, dated April 20, 1984

b. Dated July 20, 1984
Draft dated January 4, 1985

d. Revision 2 dated February 1, 1985
Revision 3 dated February 3, 1986

Nebraska Public Power District Plant Management Information System
Cooper Nuclear Station Test Plan, SAIC document 501-8500102-01.
(Published by Development Team, Huntsville.)

a. Preliminary dated March 7, 1984
b. Draft dated April 16, 1984
¢. Draft dated October 26, 1984

Nebraska Public Power District Plant Management Information.System
Cooper Nuclear Station Nebraska Test Procedures, Document No. 501-
8500102-02. (Published by Development Team, Huntsville.)

December 18, 1984

January 7, 1985

Procedure received at FAT

Procedure received with SAIC memo Pate to Lexa, dated 3/21/85
Revision A Final, March 25, 1985

T a o o w
T & & % =

Val.dation Test Report for Nebraska Public Power District Plant
Management Information System, Document No. SAIC-85/1692&264.
(Published by V&V Team, Lynchburg.)

a. May 8, 1985 - Draft Issued, SAIC Letter NPPD-264-031
b. July 26, 1985 - Revision O Issued, SAIC Letter NPPD-264-85-44
c. August 7, 1985 - Revisfon 1 Issued, SAIC Letter NPPD-264-85-047

SAIC Letter, A. F. Lexa to James Murphy, dated 8/1/85, letter number
NPPD-264-85-046, Validation/Field Verification, V&V Team at CNS.
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NRC
NSAC
NSSS
OR
PDR
PPE
PMIS
QA
RC
RPIS
RWM
SAI
SAIC

SAIPMS
SAT
SDBC
SDCR
SER
SHPR
SOE
SOW
SPDS
SR
SSCR
SSER
SSMR
STVR
SW
TC
TIP
TSC
TVR
V&v
yviD

Nuclear Regulatory Commission

Nuclear Safety Analysis Center

Nuclear Steam Supply System

Originating Requirement

Preliminary Design Review

Pied Piper Engineering (J. H. McCleskey)
Plant Management Information System
Quality Assurance

Reviewer Comment

Rod Position Information System

Rod Worth Minimizer

Science Applications, Incorporated
Science Applications International Corporation
(Previous name SAI)

03/12/86

Science Applications, Incorporated Plant Monitoring System

Site Acceptance Test

Site Data Base Change (Reguest)

Site Data Change Request

Software Error Report

Site Hardware Problem Report

Sequence of Events

Statement of Work (System Requirements Document)
Safety Parameters Display System

System Requirement

Site Software Change Request

Site Software Error Reports

Site Software Move Request

Site Test Variance Report

Software

Thermocouple

Traversipg Incore Probe

Technical Support Center

Test Variance Report

VYerification and Validation

Verification and Validation Interactive Description



2.C CONTINUED VALIDATION ACTIVITIES

At the conclusion of the PMIS factory a

could nct completely demonstrate tha
AT. Additional testi

documentation are contal

Revision 1 of the Validation

twenty-one open Reviewer Comments a

The V&V Plan assumed that the majority of | i ? 1d be
resolved after Factory Acceptance Testing,
Acceptance Testing. However, the actual P! ! resulted in the

installation of the system at Cooper Nuclear Station immediately following

the Factory Testing. Because of this, the V&V Team needed to continue the
on

definition and resolution of the Validati Reviewer Comments and

Discrepancies as part of site acceptance testing.

velopers conducted sit testing (SAT) primarily as a subset
factory acceptance test Som jal tests were developed and as
ems were documented by ‘ ; other tests were conducted to
lve problems. Reference If vi V&YV Team with all the site test
ures, test ob 1 . July 26, 1985.
16 is a summary of the V leam re: hes procedures
results. This review indicat t! : e open Discrepancy

~ A~

Reviewer Comments

conducted
vities are recorded in ti ‘ log and letters

The on-site review by the V&V Team permitted reso

W t




SAIC-86

V&Y Team di
nstances

1dentifie

cases where the

personnel, a Reviewer Comment or

IS continued,

ewer Cq
iewer Comments

Site Acceptan

and
rent of t! Reviewer Comments and
Reports. n there are t five Discrepancy Reports that remain

open and fourteen of twenty-six Reviewer Comments.

Due to the i f the SPDS splays, the V&V Team concentrated it

0
review on the SPDS and PMIS sys interface. The V&YV Team SPDS tesiing

consisted of observing the SPDS for correctness and response time
based on live plant data. A nurm of concern were uncovered and

identified to the Developers. References 17, 19, 20 and 21 discuss th
-
5

roblems uncovered and the resolution. The V&V Team considers that the SPDS
roblems have either been resol have been adequately documented

1 ' " 1 .- * \/ \
currently un 1N 5 ( ) n summary, the V&V

't

major
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3.0 FIELD INSTALLATION VERIFICATION

3.1 Running Of Selected Factory Acceptance Tests At The Site

An important objective of Field Installation Verification is to ensure that
the system as tested and documented at the fartory is correctly installed at
the site. This activity was performed by the developers conducting site
tests, which were basically a subset of factory tests. These tests and test
data are contained in Reference (10). The V&V Team reviewed this test data
and documented the review in Reference (16). Although some problems
surfaced during this testing, the basic objective, to ensure correct
installation of the system, was accomplished.

3.2 Field Wiring To PMIS Loop Tests

Another important objective of Field Installation Verification is to ensure
that the field wiring is correctly terminated to the PMIS. During a V&V
Team visit to CNS on August 21, 1985 NPPD personnel described the loop tests
performed under minor design change 84-37D, E and F. These tests consisted
of a 100 percent testing of all inputs from the field wiring to the CPI °
front end. For each signal, a test loop current was injected and the
corresponding correct output downstream of the multiplexer was verified at
at least two points on the instrument span. The description of these tests
is documented in the test logs in Appendix A and was forwarded to NPPD via
Reference 14. In additicn, in a SAIC letter from Buck to Murphy dated
7/23/85 the Developers concurred with the validity of the NPPD front end
tests. From this information, the V&V Team considered that the front end
was adequately tested and that no additional V&V tests were required in this
area.

3.3 Comparison Of Existing Control Room Indications With SPDS Displays

In addition to the Field Installation Verification tests described above,
NPPD personnel will perform a comparison of existing controi room displays
with the SPDS displays. This comparison, which is recommended by the V&V
Team, will further help to ensure accuracy in the field installation and







4.0 CONCLUSIONS AND RECOMMENDATIONS
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APPENDIX A

VY&V TEAM TEST LO6 AND CORRESPONDENCE
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The first decision box checks the health of these points
'two Of the points are nct healthy, the result of the che
be a NO from that box. The NO path leads to a magenta E
Since the EOPSI (RFV WATER LEVEL) i1s red, the pri

net correct.
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The next two decisicon Dou2as CNEc the hezlth of 3ZFDS S
health of SFDEOQAI Sot are healt ich 1lts 1n &
thes2 two boues. The next +our bC meck to determin
or not the point +#(X,Y iz greater tham the Limit Curves
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is red, the logic aga.n 1s questicnable. Correcting
legic errcor could eliminate TAL groblem.
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APPENDIX B

SUMMARY OF VALIDATION/FIELD INSTALLATION VERIFICATION
REVIEWER COMMENTS AND DISCREPANCY REPORTS
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APPENDIX C

DISCREPANCY REPORTS




DISCREPRNCY REPORT

PROVECT:

FD VeV

ViV TRSK:
SYSTEM VALIDATION

DOCLMENT (S) WHERE DISCREPANCY EXISTS:

NESRASKA TEST PROCETURES, DOCUMENT

SELF-DIAGNOSE AND [SOLATE DAC

CTICNS WERE DEMONSTRATED:

CONTINUED ON MEXT Ples




DISCREPANCY REFCRT

! PROJECT:
NPED VRV

DESCRIPTION OF DISCREPANCY: (CONTINLED)




o I o

e wE ww B e Be me e wm e

DISCREPANCY REFORT SERIAL MO.: 2 DATE: 2/28/86 |

PROJECT:

PRESRRED BY: LZIF- [ATE: 2/28/66
NPFD VaV S

IENATURE: d ;’ I Vo H

VeV TRSK:
SYSTEM VRLIDATICN

REVIESED BY: N. C. M‘-ﬁa DATE: 2s28/66

S:?&R; %ﬂ%

DOCLMENT (S) WHERE DISCREPANCY EXISTS:

(1) NES3SSHA TEST IR0CTUXS, JOCUMENT MO, $01-8%00102-02 FUMARCED 3 SAIC ¥EMQ 2ATE YO LEXR, 1/21/38

- - ———

T 3! DESCRIZTION (F DISCRERANCY: (CINTIMED ON 2862 2) R D
1 i DATA RCJUISITION SYSTE®  (Nete this ciscrecancy rescet Nas heem revisec S0 reflect tasting at NS, Refer %0
- Valization Tes: Jesort. cates 8/7/E5 for oeizical issue of giscresancy resori.  TNUS
: rRICrt SUCErCITes edr.ier lSSue.
i WE FACTCRY ACCESTANCE TEST:G (FAT) OF THE DATR ACCUISITION SYSTEM (CAS) WAS CONSILZSED IMGIZZUATE BY THE VIV !
" TEQN 703 TRE FOLLINING RESSINS: '
£ o THE MRADHRRE CONFIGUAATIOIN CF THE [AS DURING FRT waS NOT RESAEZENTATIVE OF TRE FINAL INSTRLLATION, :
HH i
11 ESTIMATE OF IMPRCT: ]
HH 1
4 A THOPCUSS TEST OF TWE DAS IV ITS FINAL CONFIGUARTICN IS CONGIDEAED A REGUIREMENT. . :
i . ;
V.

'
=== '
'
'

RESOLUTION ACTION: (FACN SKINNES TO LEXA MENQ CF 8/14/8C) PRGE | OF &

i) - o B Bae i Gt s e dude muaea ies des S Ravresy THIE ]
P i THE AVAILABILITY TEST WILL TE3T ThE SYSTEM WiTH TUTAL OFS HRADWRAE CONFIGUARTION ANG WILL 12FY TwiS .
" e '
A ! DISCrZRaNY, '
° ’
v R T - )
ZISRFAZSENTS TO DISCRESAMCY WAMAT 4 |
:
& PR —— . g
2 (§) SQ2'8 TEITID AT TR, TEST Af WA8 W0 TeE T|E TS '
CANTIRED O 2838 3 S R P A —
ISSUED BY: O SKINES aTE:  6/ie/8e
SIS SRS IS I T IS I ST SITRIIZIAET ZITETSETITEITSTTITINIZTI IR :n":n:z::?T:ﬂ:::x::f:’:::X::’.”::!’1!:7:2:"‘:‘:!31:-
e s . i
e a"N, - -
5 - i
a P SRS e R S SRR S SISO s G PSS ST
@ —_—
3 LAT2
¢ i
PO
e ¢ ot e
3 'y oagE oy TeE LNTESTIS SUSTRC SASARILITIE: 340U 32 TEITES




. e e M B e Se me R G e SO OB 6 o5 e sm be o

DISCREPANCY REFCAT

SEUA M 2 MEE 2 F o DATE: 2/28/86

RUET:
R0 VIV

RS :

LV
: SYSTEN VRLIDATION

DESCRIFTION OF DISCREPRACY:  (CONTIMUED)

o DRS SYSTEN FIDMARE DHNGES WERE INSTALLED AFTER FAT TD MEET THE 10 SOOLES PER SECOND PEQUIREMENT,

o N0 TEST DOCOENTATION WS AWILARLE T

SUSSEDUENT TESTING OF THE SYSTEM AT Ove COMSISTE) OF & E?E"“"’iv‘-'
SYSTEN IN FINAL CONWFIGURATION N

CAPRBILITY. THIS TESTING JID TEST T
EWIN 0PN
. TEST DATA FROM ThE 10 SAWALT R T

2 THE VAV TERR WS NBLE TD
FAT OR AT Q6.

THE VBV TEAN S NRELE TT

’»0

SCd Paragraon SRe

> r >

(u ‘\) &

“ v -
.

(E L 2
¥

L2T7.6 -
4.2.7.7 167

4,2.7.8 168

F-Scec Fev. 8

a7 &=
7.1 &3

2/28/88

The follcwing system cacabilities resain unt

o
A
-

0w Baragracn

1€93

D
14€
..‘.
166

-

Y

» > .O »
e e e
. .
4 g v
BT et
~4 ™ n »

.
-

4

-

2.7.8 168
F-Scec Fev, 2
7.1 Fg

S THAT THE ORE MET 5 NUMBER

FIND DOCOMENTATION SHOMING THRT TEST &

] FIND DOCOMENTATION

OF SYSTEM REDUIREMENTS.

“lTH FINAL FIWARE, HOMEVES,

TEST HAD SOME ANOWALIES. REFT3 TO AC el

ON SHONING THAT THE FOLLOMING SYSTEN CAPRBILITIES €% TESTED:

System Cagadility

Mux power fiil respomse

VRI %o data concentrator 1o mux i3 YT

Data concentrator perfores operatiomal diagrostics on sux.

Data concestrator regorts status to WAL,

Scan plam can De transeitted from data concentrator to VAL
Data concentrator recuires no attentiom during power fail -
restart,

Data corncentrator can turm off an alarw failed sux.

Load leveling algorithe
Coen thermocousie cetection
tec:
Svetew Cacasility

Ngsx power fail resporse

Data concentrator perforas ogeratiomal dlagnostics on sux,

Soan plan can be transmitted from fata corcentrator to VAL,
Data concentrator requires no attention during oower fail =
restart.

Data concertrator can turn of f an  alare failed mux.

Coen thermocoug.e cetection,

TESTS SLLS A TEST OF THE 10 SRMPLEE SRR SEEDND
I THE FOLLOWING [TEMS

- AALSE INAUT DOINT TEST - wiS CONDUCTED EITHER AT




| RESOLUTION RCTION: (CONTIMUED FROM PREE 1)

NLINE FRLLT ISOLATION AND ALARNING.




NG processec 14

35 W0 irrivs eere

orocess.
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SURES, DOCLENT NC. 22







DISCREPANCY REPORT SERIAL MO.: 3 e 2 F ] DATE: 1/2/5
PROJECT: I VeV TREX:
NED VY l SYSTEM WLIDATIIN

DESCRIPTION OF DISCREPSNCY: (CONTINUED)

2. CHALLENGE SYSTEM PER STEP 13 OF TEST &3
3. BESIN TEST DURING PLANT UPSET CONDITIONS - E.E., REACTOR TRIP (IF POSSIRE],
TN

THE SYSTEM UTILIZIATION D CRT UPORTE RRTES SHOWLD SE MERSURED FOR THESE CONDITIONS.

&7 Gileean




SERIAL NG :

3

-

DRTE: 1/6/88

| -
| PROJECT | VAV TRSK:
| NPPD VY | SYSTEN WLIIRTION

| COMENTS: 1/6/28

|

1
|

M‘J&'JWMWYKN!SMImﬁlE INR S

TRANGIENTS. DARMMETERS SUM RS U UTILIIRTION, MMEES OF ALARME, NUMSER OF WRITE

ARCHIVED, ETC. COULD SE ARCHIVED AND

S

DIED FOR CONCITIONS SUCH

RS PLANT TRIPS.

£ WONITOR MODE TO RSSESS SYSTEM LORDING JURING PLANT

S/READS 10 DISC, MUMBER OF PUINTS



APPENDIX D

REVIEWER COMMENTS




IREVIEWER'S COMMENT I SERIAL NC.: 1

| [

IPROJECT: NPPD V&V | DRATE: @&/20/8S5 and S/3/8S
| | and 7/19/83

| J

IVAV TASK: VALIDATION TESTING I ISSUED BY: A. F. LEXA

| TEST(S) UNDER REVIEW:

IQUESTION OR ANOMALY:
| Scenario File Control

| Many of the FAT tests use scenarioc files to drive certain test

| cases. The attached sheet lists the scenario files and alsc states
! in the note at the bottom of the page that these files will be
|

completion of the FAT,

! Since test reproducibility is directly dependent upon the i1nput
| data, the developers should describe how the above control 1is

| adequate. For example, what prevents scmeone from changing a

| scenarico file after completion of a test but before thne eng of
| FRT?

| $/3/85
| To confirm test reproducibility a careful comparison between FAT
| and SAT should be made.

|

|

ICOMMENTS: Develcper's comment from Skinmer to Lexa memo of &/14/83,

|

| 11 scenario files required SER form to be filled out during FAT.
-

| Formal site procedures have been written for T testing.
7/13/8%5 V&V TEAM COMMENT
It i1s still recommended that FAT and SAT results should be care-
| -

4lly compared.
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'REVIEWER'S COMMENT | SERIAL NO.: 3
ECEE e T ) ER——L et B e T T, T L. .
IPROJECT: NPPD VsV | DATE: @2/20/85 and S5/3/8S5

———— - —— - —— .

IVEV TARSK: VRLIDATICN TESTING | ISSUED BY: RA. F. LEXR
| |

' !

| TEST(S) UNDER REVIEW:

Nebraska Test Procedures, Document No. SQ1-85d0132-92 forwarded
| by Pate to Lexa, memo dated 3/21/8S

©/8S
S

Rate Transform -

| The SPLCS test did not exercise the rate transform due to the test
J simulator arrangement, It 1s recommended that the rate transform
| be tested with analog test input ramps to verify correct operation.

Uelete the RC -~ It was incorporated i1nt jiscrepancy report #4

' |
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" DATE: S/3/85 and 7/19/8%
and 1/6/86

|
|
IPROJECT: NPPD V&V |
i |
! !
I
I
|

- —— -

IVeY TASK: SYSTEM VALIDATION
|
| .......................................................................

| TEST(S) UNDER REVIEW: ’

- —— -

ISSUED BY: McCLESKEY/LEXR

| Nebraska Test Procedures, Document No. S91-3509102-92 forwarded |
| by Pate to Lexa, memo dated 3/21/85 |

| - Test 2 - Man Machine Functions !

i

IGUESTION OR ANOMALY: |

Operator Log

| |
| |
| The capability that certain alarm messagey are printed on the |
| operator log was not tested. Specification the "S minute no ac- !
| tivity"” and the "attempt to perform unauthorized function" messages |
| were not tested for entry on the log. Recommended test when !
| convenient, |
!
|
|
|
I
|

. - - ) —_ L
ICOMMENTS: Develooer's comment from Skinner to Lexa mem f 6/14/85

| This was tested during FAT test 7 Man-Machine Functions test, |

| 7/719/8% V&V TEAM COMMENT

i The test documentation of the FAT received by the VAV Team did |
| not confirm that this capability was tested. Disposition is J
| left to NPPD and the developer. i
|
|

1/6/86 V4V TEAM COMMENT

Delete this comment, The referenced system capability is of |
! minimal importance and need rnot be tracked further, |




IREVIEWER'S COMMENT | GERIAL NO.: 11
|

- ————————————— . T — - — . - ——

IPROJECT: NPPD V&V
|

|
|
|
| |
|
|
|

IVEV TARSK: VALIDATION TESTING
|
RIS, el .= geRel . L - o - e
| TEST(S) UNDER REVIEW:

|

| (1) Nebraska Test Procedures, Document No. S91-3500122-92 forwarded

by Pate to Lexa, memo dated 3/21/8%

- ———————————_—— "

ISSUED BY: McCLESKEY/LEXR

|
|
I (2) Functiornal Specification - Rev. R, SRIC Document S2!-8520105-26,
| dated September 26, 1384,

|

IGQUESTION OR ANOMALY:

1S Minute Scan Rate

Factory acceptance test 27 and 40 did not test the 1S minute
scan rate as specified in reference (2), section 2.7.35. It
is recommenced that the 15 minute scan rate be tested at SAT,

COMMENTS: Developer's comment from Skirnmer to Lexa memo of 6/14/85
There 1s no 1S minute scarn rate. This rate 1s for external
points, such as meteorological points.

7/19/85 V&V TEAM COMMENT
Scan class H (1S min.) is specified in both REV. R and B of the
Functional Specification and should be tested.

1/6/8& VAV TEAM COMMENT
Delete this commert., Per PPE letter to Lexa, dated 11/27/8%, this
problem was reported via SSERQ7Q and was resolved on 3/18/8S.
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- —— - ———————— . - - - - -~~~

PROJECT: NPPD V&V

- ———————————————

VeV TASK: SYSTEM VALIDATION

————————— -~~~ - ————— . . —— . .

TEST(S) UNDER REVIEW:

Nebraska Test Procedures, Document No. S@1-85d9102-¢2 forwarded
by Pate to Lexa, memo dated 3/21/885

QUESTION OR ANOMALY:
Alarm Processing

Tests for the following system capabilities could not be found 1in
FAT test procedures:

’ 1. fralog point initiate program if limit exceeded (FSpec section
2. %)

-

2. Alarm deadband for pseudc analog points. (FSpec section 2.9.2)

3. Rll alarms reccrded on master alarm list (FSpec section 2.9.1)

These functions should be tested at SAT.

COMMENTS: Developer's comment from Skinner to Lexa memo of 6/14/8%
Alarm Test exercised the master alarm list., Agree with 1 and &
above.

7/19/85 V&V TERAM COMMENT
Documentation available to VAV did not demonstrate any of the
above items. Recommend tests at SAT,

————————————— -



|
|
|
|

VeV TRSK: SYSTEM VALIDATION

|
|
IPROJECT: NPPD V&V | DATE: S/3/8% and 7/19/8S
|
|

- ——— B e T el T ————

TEST(S) UNDER REVIEW:

————————— - ———— - ——— o —— -~

(1) Nebraska Test Procedures, Document No. SQ!-85091032-32 forwarded
by Pate to Lexa, memo dated 3/21/8S

(2) Functional Specification - Rev. R, SRIC Document SQ!-8S520199-28§,
dated September 25, 1584,

QUESTION OR ANCMALY:

Archival Storage

FAT tests #4%, S@ and S1 perform limited function test on the
archival file. Since the operational archival file size 1s a
function of the CNS data base and compression limit violation
and alarm frequency, the SRART should provide tests to confirm:

1) archive storage capacity of 2 hours pre avent and 12 hours
post event data and 2 weeks magnetic tape.

2) data and alarm transaction time tagging at time of scan.
3) all alarm transactions are archived.

Note this test should be performed during plant upset conditions -
e.g.: reactor trip.

COMMENTS: Developer's comment from Skinrner to Lexa memo of &/14/8%

Extensive testing was performed during FAT and SAT to test archive
file during normal cperations, during an event and during maximum
system stress.

7/13/8S V&V TEAM COMMENT

SAT testing 1s still recommenced to confirm archiva: file perform-
ance with final system configuration and database.

——————————— —————— -~ ————— "~ — o — = —



|
|
|

|

lQEJlEkE?'” OMMENT | SERIRL NO.: 135
IPROJECT: WNOPD v&v | DATE: S/3/85 and 7/13/85
| and 1/6/86
IVBV TRSK: SYSTEM VALIDATION | ISSUED BY: McCLESKEY/LEXA
|
———————————————————————————————————— ' - - — ——— — . ———— —— - ——————————
’ES' ) UNDER REVIEW:
Functional Specification - Rev. B, SAIT Document SQ1-8520129-25,

IQL

|

| COM

1/6/86 V&V

dated 6/68/84,

STION OR ANOMALY:

Quick Look File

No FAT test could be found that

section 2.13...1 of reference (1)
during SAT to validate its function.

MENTS:
SPDS Tests tested
Post Trip tested
Evert Recall tested

7/19/85 V&V TEAM COMMENT

Develocer's comment

. Tes

from Skinner

tested the gquick look function,

ts should be performed

to Lexa memo of 6/14/8S

Quick Look File

o "

The documentation to confirm tests of the Quick Lock File could

be found.
provided

TEAM COMMENT
Delete this comment.
indicates test of quick

by the cevelopgers

look

Review of test SE&

file.

More specific referernces to test documents should be
or demonstrated at SAT.

- Post trip log test -

not




IREVIEWER'S COMMENT i SERIAL NO.: 16

|

IPROJECT: NPPD V&V

IVeY TASK: SYSTEM VALIDATION

——————————— ——— - - ———— -

———

ISSUED BY: J. H. McCLESKEY

——————————— ——————— T~ ——— .

TEST(S) UNDER REVIEW:

(1)

Nebraska Test Procedures, Document No. SQ1-8Sd0122-02 forwarded
by Pate to Lexa, ~emoc dated 3/21/8S5

Detailed Descriptions of the Displays for the Cocper Nuclear
Station Safety Parameter Display System, SRAIC Document
S03-850Q000-78, Revision 2, dated February 1, 198S.

GUESTICN OR ANCMALY:

SPDS Data Quality Tests

The healthy calculations performed by the FAT SPDS testing,
reference (1), did not exercise the calculation as described in
Chapter 2 of the Detailed Descriptions of the Displays for the
CNS SPDS, reference (2). In the FAT the input values were all
changed together to drive the calculation to an unhealthy state.
The input data set should be changed one at a time to a "poor”
condition to see when a healthy calculation will change to an
unhealthy result.

OMMENTS:

1/6/86 V&V TEAM COMMENT

Delete this comment., Based on PPE testing at CNS on 18/3, 4/83
refer to PPE letter to Murphy dated 190/20/8S) and from the
developer's problem resolution process (refer to SAIC Memo Lobner
to Distribution dated 11/7/835), the V&V Team considers this comment
resolved. RAlthough the V&V Team did not witness the tests listed
above, the SPDS problem recognition and resolution did not witness
the tests listed abocve, the SFDS problem recognition and resolution
process is effective and is resolving problems as they surface.
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IREVIEWER'S COMMENT
et A e el 0 A, YL el vl Pt ol i
IPROJECT: NPPD V&V |
! I [
| ~ I
IVEV TASK: SYSTEM VALIDATION |
[ |
|

i e e T —

ISSUED BY: LEXA

- e e ——

L
(1) Detailed Descriptions of the Displays for the Cooger |
Nuclear Station Safety Parameter Display System, SRIC Document |

]

S33-8500200-78, Revision 2, dated February 1, 19385
t2) SAIC Memo from Skinrer to Lexa dated October 32, 1984
QUESTION OR ANOMALY:
System Health Monitor

|

|

|

|

|

|

|

|

I

I

!

I

|

] Note: This RC addresses an issue previously addressed in DR#1
| in the draft Validation Test Report. An RC was used since the
| issue 1s felt to be design guidance rather than a requirement.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i

I

|

I

|

|

I

I

!

|

|

|

The originating requirement for a system health monitor !

is taken from OR 613 (NUREG-Q83S, page 28) which discusses means |
to assess system health. Refer to RC #1S and DR #5 1n Regquirements |
Verification and RC #! and DR #! in Design Verification. The |
Developer's response to the requirements and design verification |
was proviced in reference (2), |
The VIV TERM ass»ssed system capability items 3 through 7 |

(from the capabilities matrix) as the system's Health Monitor. !
Rlthough some tests were run to challenge the Health Monitor !
(eg = DCP data link failure), tests of system capabilities 3 |
through 7 were not conducted. |
It 1s recommended that system capabilities 3 through 7 be |
tested. |
|

i

I

| COMMENTS :

|
I 1/6/86 V&V TEAM COMMENT

| The V&V Team feels that a system health monitor as defirned in |
I NUREG-283S, Section 4.7.1, ("The control room cperations staff shalll
I be provided with sufficient information and criteria for performancel
| of an operability evaluation of the SPDS"), should be incorporated |
J into the PMIS. This 1s based on V&Y observations of system !
| operation at CNS when 1t 1s difficult to determine the SPDS !
| operating status. For example, refer to SCCR Q49. !
|

|

|

|

|

Note that the health monitor defined above from NUREG-Q823S 1s
functionally different from the health monitor defined by the
develcpers.
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IREVIEWER'S COMMENT | SERIARL NO.: 23 | Sheet | of &
|

IPROJECT: NPPD V&V |
ot S e e e - e =T

IVEY TASK: VALIDATION/FIELD |~ ISSUED BY: A. F. LEXA
| VERIFICATION TESTING | |
|

B -——————— i ———_— "~ — . ——

DOCLMENT (S) UNDER REVIEW:

o

SPDS Cetailed Description, Rev.
2/1/8S |
QUESTION OR ANOMALY: Reactor Period !
The above design document states:

|

|

|

|

!

|

|

|

|

|

|

| “8.1.3 Calgulation of External (Real) Data Point SPDS2QL3
|
| The external calculation for point SPDSQQIS uses the
| following algorithm to determine a rate-of-change of the average
| source range monitor (SAM) value (SPDS@R14) 1in terms of reactor
| pericd:

i -y 26

| Periocd (sec J i i i g —

| Startup rate (cecades/min)

|
I
|
!
|
!
|
I
i
I
|
|
|
!

In this algorithm, startup rate is a rate-of-change of the average
SAM value (SPDS@?14) in unites of decades per minute. The startup
rate is calculated from the SRM rate-cf-charge derived from the
SPDE rate-of-change transform (SPDSQQ&7). This external (real)
calculation assumes that point SPDSQQ87 has a processing freguency
of once per second. I[f the processing freguency for point SPDS2Q&7
is changed in the PMIS data base to any cther value, the algorithm
for SRM reactor period will compute an incorrect current value for
reactor period.”

During the V&V visit to CNS on 8/20, 21/8S5 plant conditicons did not
allow a complete test of this function., The following tests are
recommended :

1) Insert a value for SPDS214. A constant value should yield a
startup rate of zero. What happerns to reactor period (divide
by zero?)

not the algorithm won't work,

3) I1f possible a ramp for SPDSQQ14 should be inserted and the
reactor period calculation checked.

|
|
|
|
| 2} Check the scam rate for SPDSOQE7. Is 1t a | second scan” [f
|
J
|
|
|
|
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VeV TASK: VALIDATION/FIELD

| COMMEN

I eem———— Sl e e e

ISSUED BY: J. H. McCLESKEY

VERIFICATION TESTING

R T e——————— S il S e

DOCUMENT (S) UNDER REVIEW:

Statement of Work

GUESTION OR ANOMALY: SPDS Display Response Time

During the V8V visit to CNS 8/29 through 3/6, SPDS response times from
one SPDS display to the next requested SPDS cdisplay were taking

longer than the SOW specified time of 3 seconds. The minimum time
measured by the V&V team was 5 seconds.

There were some cases where the measured times were ten seconds or
longer. For example, when you start with the SPDS QVERVIEW display and
use the arrow keys to page several displays away from the overview
display, you must first use a function key for any other display then
use the function key for the overview display to return to that display.

The other case is to reguest to see a point value. The cancel key must
first be depressed before the next SPDS display car be requested.

The SPDS display response time does not meet the intent of tha S0W, page
2-113. “Following the initiation of any SPDS display format request
from the display console, 1t will take a maximum of three seconds to
complete the scrzern update, both dymamic and static portions. *

-y

.
.

T ———— e e e e s

|
|
|
|
|
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1. INTRODUCTION

N

This document is the MNebraska Public Power District
Plan. The purpose of the Validation Test Plan is to describe the approach

on\
o]
-

(NP Validation Test
for validation testing. The testing approach described herein has been
tailored to fit the NPPD system as determined from the System Requirements
and Design Verification. The scope of this Validation Test Plan includes
the following:

PMIS hardware and software

—
-

2. NSSS or Core Performance Monitoring (CPM) software to be
implemented in the PMIS. This includes the software that will
interface to the existing Traversing Incore Probe (TIP) system.

3. The hardware and software for the Rod Worth Minimizer (RWM) and
Rod Position Information System (RPIS) systems.

Since there are differences in the validation approach for each of the above
areas, this document will present specific plan details as required. If no
distinction is made, the discussion applies to all areas of validation
testing.

1.1 Purpose of Validation Tests

The purpose of validation is to determine the correctness of the final Plant
Management Information System (PMIS) (both hardware and software) with
respect to the system requirements.

1.2 Summary of Test Requirements

The combination of testing performed by the developers and monitored by the
V&Y Team should meet the fol lowing requirements:
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1.2.1 Testing Scope

The testing should be thorough enough to test all majer system capabilities.
The method used by the ViV Team to ensure this coverage 1s discussed 1In
Section 2.3.

1.2.2 Documentation

Documentation of the test must be complete and controlled. This should
include configuration management (CM) control over the system and test Ded
hardware and software, test procedures and test results. Also, measurable

acceptance criteria should be provided.

1.2.3 Reproducible Results

Any test results should be fully reproducible. Non-reproducibie results
should be documented and explained, if possible, and resolved 1f necessar,.

1.2.4 Test Scheduling

Tests should be scheduled to allow for a logical test sequence that tests
the system functional blocks before integrated testing. Also, the test
schedule should address how test failures will be handled - i.e., how much
retesting is required and when can testing continue with a test failure.
Finally, non-structured test time should be scheduled to allow for
resolution of test failures and for probing questionable areas.

1.3 Reference Documents

1.3.1 NPPD PMIS CNS Statement of Work, Rev. 0, 10/7/83

1.3.2 NPPD PMIS CNS Functional Specification, Rev. A, 501-8500109-26,
9/26/84

1.3.3 NPPD PMIS CNS Detailed Design Volume [ - Software, 502-8500110-01,
8/8/84

1.3.4 NPPD PMIS CNS Detailed Design Volume Il - Interface, 502-8500110-02,
8/24/84
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1.5.4 Validation Testing Schedule

Because of the NPPD schedule and the lack of the ability to fully test some
functions at the factory, validation testing will be performed in different
phases at different locations. The current testing plan is shown below:

System/Function Test Location Testing Type/Phase

e R

PMIS-H/W & S/W Huntsville/CNS FAT -« Developers Tests
Validation Test

NSSS S/W Non-Converted Huntsville/CNS FAT - Developers Tests
Validation Tests - (Ensure
GE Static Test Cases Run
Successfully)

NSSS S/W Converted CNS Developers Parallel™ &
(oD1, OD2, OD18, Post Parallel* Tests
SR1-A, P6) (TIP |

included) Validation Tests During

Parallel QOperation
(Ensure GE Test Cases
Run Successfully)

Special Functions CNS Developers Parallel™ &
RWM & RPIS Post Paralle]l Tests
H/W & S/W

validation Tests During
Parallel Testing (Ensure

-~

New System And 01d System
Provide Same Results/
Functions)

Parallel = Simultaneous Operation of Function or System on Both the 4020 and
VAX

Post Paralle! = OQOperation of PMIS by itself (4020 decommissioned)

1-7
























-

ee [s this testing what the writer intenced
oo Are the results repeatable’?
o0 s there an error in the system or the procedures’

ee¢ [s some seemingly extraneous system response important?

To help justify these “on the spot” decisions, free annotations in
the test record is encouraged. These notes may greatly help

testing at later phases.

Functional Block Test Procedure

At the completion of a group of tests that cover a functional
system block (e.g., data acguisition), the set of test data should

be evaluated. Any ancmalies or unusual occurrences should be
investigated to see if there is any significant problem,

Completion of Entire Test

is

o
L]

w
or
Q
=4
'
1

Following completion of the entire test when all the
available, the results should be closely analyzed.

During this analysis any unusually occurrences or problems can be
examined in detail.

The results of any of the the three evaluations can range from satisfactory

-

(no problems) to minor concerns (test at earliest convenience) or major

concerns (retest before system is turned over),



A final question is how dc you know when you have tested enougnh? That is a

fundamental guestion that unforturmately has no precise answer, Dut requires
professional judgment. If errors are still deing found every time a program
is exercised, testing must continue. In fact, errors tend to clustier 50
that modules that seem to be particularly error-prone should receive special
scrutiny. [f after extensive testing of the problem area and no new errors

are found, testing may be ciscontinued.

2.3 System Functicn Coverage

In “he area of functional tests as defined earlier, the V&V Team will use
the capabilities matrix (Appendix A) as the means to ensure major system
functions are properly tested. The capabilities matrix was originatad fin
the Software Design Verification and is documented in Reference 1.3.8. The
capabilities matrix lists major PMIS capabilities and those considered
important to the emergency response system as determined from the design
documentation. (As NSSS and Special Function design documentation becomes
available, capabilities matrices for these systems will be compiled.) Also,
the system requirements fdentified in the System Requirements Verification
(Reference 1.3.7) were evaluated against the capabilities matri: to ensure
all relevant system requirements were covered by the matrix.

As part of validation testing, the capabilities matrix will be expanded to
show which developer test covers a particular function. Any place there 15
a system capability identified with no corresponding test a discrepancy will

be issued.

A1]l hardware capabilities will be tested via operational tests and vendor
diagnostic tests. The hardware verification will provide emphasis 0.

documentation considerations.
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3R0JECT:  N8RD - w5

Vv TER ZR0ER: AFLLENA

e s b A Ak
J8V TERY “EBERE: 3.0, AL

8. 3. PaUL

’ - TTUEY

SYSTEM CAPRBILITY

SYSTEM
RETS
NUNBER

Siw INTEG/ WRLID

DESIGN AT TesT
REFERELE  TEST RESULTS
NUNBER NUNBE S

SYSTEM P0INT ALARMED 3Y =EALTH ONITOR AND USTATED
3Y PIS - AMCUNT COF C2U QVAILABLE CVER LRST 10 M
NUTES

NONE

7 re
.
¢
fv

w

A

r .
P
éj o

9.0

OMLINE ISCLATION OF FRLTS IN DATR RCQUISITION DU
IPMENT UNDER CONTROL OF ™IS

8. 00

6.1
FEPEC-

IDT SECURITY - ATTRIBUTES OF IDT ASSIGNED THRU ™
CONSOLE DATR ASSIGNMENT DISPLAY - SW FINCTION ARl
LABLE THRU TERMINAL

x.2%

3

IDT SECURITY - POINT [/0 SuMMRRY _IST LPORTE CRPAB
ILITY FOR ERCH DATA FIELD ASSIONED THRU "M CONSOLE
DATA ASSICNMENT DISPLAY

DD-NONE

789

12.00

THRU W TURN-ON CODE RSSIGNMENT TEMALATE (AN ASSIG
N SECURITY LEVEL TD SW FUNCTION. SPECIFIES WAICH S
W FUNCTION CAN BE RUN FROM WHICH IDT.

s 2 ® ¢
o e e o

FSPEC-RR

YEDSPH
D01-3/8/84

CO-2QRTIAL
SET LEVEL

7819

13.00

SECURITY PASSWORD WODIFICATION S FUNCTION - SYSTE
M MONAGER CAN ALTER PWIS USER PASSWORDS

2.6.51 9
FSPEC-RA

MSSECURT
DD1-8/8/64

NCAPMAT, PRG/NCAPMAT, DBF 2

CONTINUED ON NEXT PRGE



(0T REQUESTING *COI x. 00
SREATER 0R EQUAL

[y S

DBVERRID

001-8/8/84

RFTER RCTIVITY

ISPLAY APPEAR

RUTCAATIC LOBOUT AFTER S MINU
LL BE RECCRDED INTU SYSTEM -

VO™ " - ~

RPp—
RGE XSS
~

e FUNCTIONS A0 ALL DATR REGRRDLESS

CUTIVE CAN INRBLE

Eel
9 38

®= o m

NCAPMAT, PRE/NCAPWAT, DBF




p— —— T~ -
DISTRISUTED S# SECURITY - GRAPKICS DISALAY LOCRL »
2 : i Gt e s o vene deneiedii s A
EMORY <ILL S5€ PROTECTED SGRINST 2COIFICARTION CR N

DITIONS 8Y UNRUTHORIZED PERSONNEL

DRS SCAN PLAN DOMNLCRDED FROw
CENTRATORS ON DEMAND

GENERRTED FROM SY'

DAS SCAN PLAN LIST | CONTAINE PQINTS
QUENCY OF GREATER THAN OR EQUAL T0 |

€ REQUESTED BY HOST ONCE PER SECOND

DRS SCAN PLAN LIST 2 CONTRIN UP TC S0 POINTS WITH

SCAN RATE OF 1/10 SECOND AND ARE REQUESTED 3Y HCST

10 TIMES PER XD

DAS HAS STATISTCIAL LOAD - LEVELING ALGORITHM

NCAPWAT, PRG/NCAPWAT, DEF




/D CONVERTER OFFsET

ESSING - SENSCR ERSONRBLE HI
CORRECTED COUNTS

DAS ANALDG MOINT PROCESSING - SENSCR RANGE HIGH/LO
W LINIT CHECXING OF CORRECTED COUNTS

DRS ANALOG POINT PROCESSING - OPEN THERMOCTUALE
TECTION

ERING INITS COW

" AQRTH
v Wiy

e
Wi

APRT. RG/NCAPRAT . DEF




DRS ANALDE PT, PROCESSING - ALAAM MONITURING AND A
_ARNING

DAS ANALOS PT. PROCESSING - UPDATE
ERING VALLE & GUALITY CCDE

DRS ANALDG PT. PROCESSING - ARCHIVE ~NALDS POINT

ROCESSING - ALARM MONITDR BRSED 0
OR CHNGE-OF-STRTE

NCEPWRT, PRE/NCAPMAT, DRF : CONTINUED ON NEXT PRGe




PRUECT:  NPPD - PNIS

vV TEAM LERDER: A.F.LEXR

VeV TERM MEMBERS: B.D.PA

8.5 ML
J.H. MeCLESKEY
SYSTEM SiW INTEGQ/ WLID OPEN RC/
ITEN REDNTS DESIGN VLD TEST DISCRE®
NUMBE S SYSTEM CAPRBILITY NUMBER REFERENCE TEST RESLTS REFORT
NUYBER NUNBER NUNBER
38.00 DRS 30E 7T PROCESSING - REQUEST ALL SOE INWUTS REC 3.0 a7 RC7
EIVED 3Y DATR CONCENTRATOR DURING PREVICUS FRST-SC PARATIAL FSPEC-3R
AN INTERVAL
DD-NONE
37.00 DRS SOE PT, PROCESSING - ALARM MONITOR BASED Oy 52 3%6.00 a7 RC7
ECIFIED STRTE OR CHNGE-F-STRTE PARTIAL FSPEC-"R
DD-NONE
38.00 DRS SDE POINT PROCESSING - SOE POINTS MY ZE DEFIN 36.00 &7 RC7
ED RS *TRIGGER" POINTS PARTIAL FSPEC-RR
DD-NNE
8.0 DAS PULSE INPUTS PROCESSING - CHAMGES OF STATES AC 36.00 A RC7
CUMULATED BY PULSE ACCUMULATOR REGISTER IN FRONT-E PART! FSPET
N WS W
D0
40,00 DAS DIGITAL QUTPUTS PROCISSING - ALL DIGITALS PROC 36.00 a7
ONCE PER SECOND PARTIAL FSPEC-RA
DRFRENDZ
D01-8/8/84
41,00 DAS ANALOS UUTPUTS PROCESSING - ALL AWALOBS PROCES 36.00 27
SED ONCE PER SECOND PARTIAL FSPEC-3R
DRFRENDZ
DD1-8/8/84

NCAPMAT. PRE/NCAPWAT ., DBF

~4

CONTINUED ON NEXT MRGE



TeM CAPRBILITY

S ENGINEERS «IlLL BE ABL

E.-‘\..;.}H POINT ID'S & DESCRI

DERIVE VARIABLES - DYnAMIC O
OF REAL AND OTHER DERIVED VAR!
INPUTS

A POINT DEFINIT
[FIED BY OPERATCR

T CALIBRATION - INTERRCTIVE POINT CALIZRATION
ALLOM SENEOR CALIBRATION CONGTANTS TO BE O€A

r&(
IVED

A TO D COWERSION CALIBRATION - DATA CONCENTRATOR
SOFTARVE 41LL AT CALLY A PERICOICALY PERFD
A A TWO-ADINT CALIBRATION FOR SAQH A T0  COWERT
ER AT EAOH ADC SAIN SETTING WITWIN THE SYSTEN,

CLASSE CURRENTLY

NCAPWAT, PRE/NCAD ., DBF




CAPRBILITIES WTRIX

PROJECT: NPRD - PNIS VeV TEAM LERDER: A.F. EXA
VeV TESM WEMBERS: 3,0, P4l
£ 5. PALL
J. K. MeCLESKEY
SYSTEM S/ INTEG/ WALID OPEN RC/
[TEN REDNTS DESIGN LD TEST DISCREP
NUMBER SYSTEM CAPRBILITY NUMBER REFERENCE  TEST RESWLTS REPORT
NUNBER NUNBER NUMEER
48,00 DATR VALIDATION & INAUT ERROR CHELKI ’G SAIPS DR 43.00 216
S RSSIGNS DATR GUALITY CODE 7O ERCH FIELD INAUT & FSPEC-RR
CALOAATED POINT AT TIME POINT [S PROCESSED
DRLINIT
Dﬂl-ﬁ:ﬂ:&‘
DRPPARC
DD!-8/8/84
45,00 DATA VALIDATIC 1T ERROR CHECXING - SAIPMS PR 43,00 7.5
OVIDES FOR ALRF ORING OF ALL REAL VALLE ¢ LD FSPEC-RA
GICAL VALLE POINT. _CFINED IN SYSTEM DATA BR&E -
ALARMING CRITERIA ~UR ERCH POINT DEFI IN DATRBR DALINIT
=3 DD1-8/8/84
DAPPARCT
D01-3/8/84
50.00 ANALOE INPUT - VALIDATION CHECKS - INVALID - DATR 43,00 761 [ o
CONDITIONS DETECTED BY DATR CONCENTRATCR PRICR TO FSPEC-RR
A/D GAIN/OFFSET CORRECTION OF %W DATA COINTS -
DAS W4 ERROR § OPEN THERMOCTUALE. [F NOT DISRBLED DRFREND?
FROM PROCESSING OR ALARMING POINT IS ASSIGNED DRTA 0D1-8/3/84
QUALITY CODE BRD OR OTC
$1.00 ALARM MONITORING-IF POINT CURRENTLY DELETED FROM S 43.00 e7.6.2 2 RC7
CAN/PROCESSING, DATA QUALITY CODE OF DEL IS ASSION FEPEC-RA
ED § NO FURTHER PROCESSING OF POINT IS PERFURMED
DO-NONE
2.0 ALARN XONITORING - SENSOR LINIT CHECK. PRIOR TO EU 43.00 27.62 RC?
CONVERSION CORRECTED COUNTS VALLE OF EACH ANALDG FSPEC-RR
INRUT CHECKED ABRINGT DEFINED ADC/TRANSDUCER RANGE
IF VALLE EXCSEDS HIGH/LOW LIMITS, POINT ASSIGNED 0 DAPPARCY
ATA QUALITY CODE BAD 4 O E£U CONVERSION ATTEMPTED 0D1-8/8/84
DO-PRRTIAL
NCAPWAT, PRE/NCAPWAT, DBF 9 CONTINUED ON NEXT PAGE



SYSTEM CRPABILITY

ALARN WONITORING CHEDXS - IF POINT CURRENTLY DISAB
LED FROM ALARN PROCESSING, ASSIGNED DATA QUALITY
(DE DALY § N0 FURTMER ALARN CHECHS mADE

ALARN XONITORING CHECKS - [F SUBSTITUTE VALLE ENTE
RED FOR POINT, POINT ASSIGNED DATR QUALITY CODE OF
SUB & NO FURTHER ALARM CHEDMS WRDE

ALARM MONITORING CHEDXS - [F POINT EXCEEDS DESIGNE
D ENGINEERING RANGE RSSIGNED QUALITY CODE OF HRL O
R

ALARN MONITORING CHECKS - IF POINT HAS DEFINED RED
UNDANT POINT § NOT MATCH DEFINED POINT WITHIN SPEC
IFIED TOLERANCE, ASSIGN QUALITY CODE OF REDU & RES
CAN CHEDX PERFURMED

ALARM MONITORING CHECHS - IF POINT EXCEEDS DEFINED
HIGH/LOW RLARM LINITS ASSIGN DATA QUALITY CODE OF
HALN OR LA™

ALARN MONITORING CHECHS-IF POINT EX
ED HIGH/LOW WARNING LINITS ASSIGNED
F HN OR LN

NCAPWAT, PRE/NCAPWAT, DBF 10 CONTIMED ON NEXT PRGE




CRPGBILITIES WATRIX 01/28/8%
PROJECT: NPPD - PMIS VeV TEN LERDER: AF.LEZIA

VeV TERX MEMBERS: B.0.°Al

3. 5. ML
LA, NcOLESHEY
SYSTEM S/W INTEG/ WL OPEN RC/
ITEM REDNTS DESIGN VALID TEST DISCREP
NUMBER SYSTEM CAPRBILITY NUMBER REFERENCE  TEST RESILTS REPORT
NUMBER NUMBER NUMBER
N.00 ALARNING OF CONTACT/BODLEAN INPUTS - ERCH POINT W 43,00 2763 7
Y 3 ALARN MONITURED AGRINST DEFINED LCGICAL STRTE FSPEC-AR
OR DEFINED CHANGE-2F-STATE CONDITIONS DATA QUALIT
Y CODE OF ALARM ASSICNED [F MEETS DEFINED STRTE DRD1GP
0D1-3/8/84
DD-PRRTIAL
80.00 ALARNING OF CONTACT/BODLEAN INRUTS - SET/RESET ¥ES 43.00 2.7.6.3 L7
GAGE IS DEFINED FOR EADHM LOGICAL POINT IN SYSTEW D FSPEC-RR
ATA BRSE, MESSAGE OPERATOR WISHES DISPLAYED WHEN
POINTS STRTUS IS TRLE § WHEN FALSE DD
81.00 ALARM INHIBIT OHEDX ~ °F CUT-QUT POINTS' STRTE WAT 3.0 2.7.6.3. RC7
CHES SPECIFIED ALASM INMIBIT STRTE POINT ASSIGNED FSPEC-A
QUALITY CODE [M8 & N) ALARM TRANSACTION GENERRTED
DD-NONE
82.00 RETURN TO -~ R TO N ALARN TRENSACTIONS OCCUR A0 27632 7
S WHEN ALARMED PNINT RETURNS TD NORMAL CONDITION FSPEC-RA
DD-NONE
63.00 DATA BASE EDITING - DATABASE IS MODIFIED VIA DATAB 44,00 24812 24
RSE IDT DISPLAYS REQUESTED 4 RUN ONLINE UNDER CONT FSPEC-RA
ROL OF SRIPMS WAN-MACHINE EXECUTIVE
s
001-8/8/84
64,00 DATA BRSE EDITING - ALL MODIFICATIONS TO POINT [/0 4,00 2812 o
SUMMARY LIST FILE GENERRTE COMPLETE AUDIT TRAIL FSPEC-RR
DBCHANGE
DD1-8/8/84
NCAPWAT, PRE/NCAPHAT, DBF 11 CONTIMUED ON NEXT PAGE




CAPRBILITIES WTRIX

PROJECT: NPRD - OMIS

VeV TERM LERDER: ALF.LEXR

VeV TEAW MEMBERS: 5.0.7AL

B. 5. PRUL
JoH, MeCLESKEY
SYSTEN S/ INTEG/ VRID OPEN RC/
ITEN REDNTS DESIGN VALID TEST DISCREP
NUMBER SYSTEN CAPRBILITY NUBER REFERENCE  TEST REILTS REPORT
NUNBER NUNBER NUMBER
65.00 DATA BASE SAVE/RESTORE/COMPARE - DATABRSE COMPRRES 47,00 43 RC7
DICTATE WHICH RECCRDS ON FILE NOT MATCH 3Y REVISI FSPEC-AR
ON NUMBER & PRINT INFO FOR ERCH DIFFZRENCE FOLND B
ETweEN TW0 FILES D00
86.00 ALARM DROCESSING - SOFTWARE PROVIDE CAPABILITY TO 43.00 3!
INITIATE PROBRAM(S) [F POINT EXTERNAL OR DERIVED E FSPEC-%
ICEEDS ANY LIRITS
EXTRIGGER
DD1-8/8/54
67.00 ALARM PROCESSING - LINIT CHEDXING - INVRLID FLAS ( 30.00 %1 7
BAD QUALITY) PROPGGATES THROUGH ALL DERIVED POINTS FSPEC-RR
FORMULATED FROM OME OR MORE INVALID POINTS
DD-NONE
68.00 ALARM DEADBAND-SAIPYS PROVIDES ALARM DERDEAND VALU 4. 00 %2 7
E DEFINED [N SYSTEM DATRBRSE FOR ERCH ANALDG/PSELD FSPEC-RR
O-ANALDE POINT
DD-NONE
69.00 DYNGMIC TRACKING LINITS - PROVISION MADE FOR DYNRM =00 293 a3 7
IC TRACKING LINITS PERIODICALLY CALOULATED BRSED 0 FSPEC-RA
N ALANT STATLS TO ALLOW PROCZSS LINMIT SETPOINTS TO
TRACK CHANBES IN PLANT CONDITIONS & APOLIES TO AW 00-NONE
ALOE & DIGITAL POINTS BASED ON PLANT YODE
70.00 ARCHIVAL STORAGE-ARCHIVE PROVIDES 2 RS, 36.00 2.10.1 RC7
PRE- § 12 HRS. POST-EVENT DATR § 2 WEEXS POST-EVE FSPEC-3R
NT DATR RETENSION ON WAGNETIC TR%E
DRARCHIVE
D01-8/8/84
DOD-PRRT [AL
NCAPWAT, PRE/NCAPWAT , DBF 12 CONTINUGET) ON NEXT PAGE



CAPRBILITIES WATRIX

{l:
&

PROJECT: NPPD - PMIS VeV TEAR LERJER: ALF.LEXR
VAV TEAN YONBERS: 3.0.70
8. 5. AL
J.H. McCLESKEY
SYSTEN S/ INTEG/ VALID OPEN AL
ITEN REQNTS DESIGN  VALID TEST DISCAEP
UEE S SYSTEM CAPRBILITY NIEER EEECE TS REALTS REPORT
e wnBeR NNEER
70.00  ARCHIVAL STORRGE - EVENT WAY 3E DECLARED 3Y MWURL %.00  2.10.! 3 7
OPERATOR ENTRY SUPPORTED 3Y SAIMNS FSPEC-
00-NONE
7.0 ARCHIVAL STORAGE - DATA TIME-TRGGED WHEN STAMED § %.00  2.10.1 7
N FERC-M
D0-NOE
7200  ARCHIVAL STORRGE-RLARN TRANGACTIONS ENTERED INTO A %.00  210.! 7
RCAIVES REBARDLESS COWPRESSION LINITS FSPEC-R
RLINIT
D01-8/8/84
DO-PART AL
78.00  ARCHIVAL STORAGE - ANY CHNGE IN POINT QUALITY %S %.00  2.10.! 7
ULTS IN POINT BEING ARCHIVED TO ARCHIVE FILE FSPEC-8
20N
7500  QUICK-LOOK STORABE FUNCTION MAINTAING CIRCULAR FIL %.00 2101
€ CONTAINING DATA FOR MRX OF 150 POINTS RECORDED 0 FSPEC-3)
NCE-PER-SECOND FOR WAXIMN OF 30 WINUTES
DRGLOK
DD1-8/8/84
7.00  HISTORICAL DATA RETRIEVAL-INFORMATION RETRIEVAL FU $.00  2.:0.2 R 7
NCTION ALLONS OPERATOR TO DEFINE PRRAMETERS REDUIR SPEC-R
ED TO RETRIEVE DATA FRON ARCHIVES & PRODUCE ALOTS
MO REPORTS D-NOE
NCAPWAT. PRE/NCAPWAT  DEF 13 CONTINUED ON NEXT PRGE



CARRBILITIES WTRIX

o
va

PROJECT: NPED - MMIS vev TEAM LEADER: A.F.LEXR
V&V TEAN NEMBERS: 8.0, AL
B.5. PR
J.H, WeCLESKEY
SYSTEM 5/ INTES/ D OPEN RC/
ITEM REONTS DESIGN VALID TEST DISCRER
NUMBER SYSTEM CAPRBILITY NUMBER REFERENCE  TEST RESULTS REAORT
NUNBER NUNBE R NUNBER
7.0 ARCHIVAL REPLAY (PLAYBRCK)-PROVIDE CAPABILITY T0 R 38.00 210.3
EMAY DISALAYS OF HISTORICAL DATR CLLSE RS POSSIR FSPEC-RR
E 70 REAL-TIME § PROVIDE FAST FURWARED § RESTRAT A
T SPECIFIED TINE MSPLAYBI
CD1-8/8/84
78.00 ARCHIVAL REPLAY (PLAYBACX) - CAPABILITY EXIST TO R 8. %0 2.10.3 L7
EPLAY SPDS DISPLAYS USING HISTORICAL DRTA FOR TRA! FSPEC-M
NING § EVENT ANALYSIS TD BE AVAILABLE DMLY ON 38X
UP PROCESSOR RSPLAYE!
DD1-8/6/64
DD-PARTIAL
7.2 GRAPHICS DISPLAY SOFTWARE - PMIS PROVIDE APRBILIT 8.00 &1l 7, 8 7
Y TO CRERTE, MODIFY, STORE, DISALAY, & DF ETE COLO FSPEC-RR PORTIAL
R-GRAPHIC DISPLAY FROM ANY DISPLAY CONSD : 3RSED O
N USER LEVEL SPORVI
GPJDRZ
GPODRI
DD1-8/8/84
DD-PRRTIAL
80.00 DISPLAY BUILD - S ALLOW ENGINEER PROGRAMMER ERSIL £0.00 &1l - A L7
Y BUILD STATIC DISPLAY FOR SUBSEQUENT RETRIEVAL & FSPEC-RR
UPDATE FROM ANY CONSOLE & ASSIGN DYNAMIC DATR P0IN
TS FROM ANY PMIS DATABASE TO DISALAYS § ASSIGN OR DD-SARTIAL
RACTERISTICS TO DYNAMIC PORTIONS. SEE 79
81.00 CURRENT TIME - WILL BE DISPLAYED ON ALL DISALAYS | 67.00 it 9 RC7
N HRS., WINS., & SECS., & UPDATED ONCE-PER-SEC. IN FSPEC-AA
24 HR, FORWAT,
MELPDT
001'3/5/86
ELP™
Cﬂl-é/ﬂ/&‘
DD-PARTIAL
NCAPWAT, DRE/NCAPWAT, DBF 4 CONTINUED ON NEXT PRGE



=3ILITIES WATRIX

PROVECT

ECT: NPRD - WIS

VAV TEAM LERDER: A.F.LEXR

VEV TERM WEMBERS: 8.0, %Al

J.H, MeCLESKEY

SYSTEM Siw INTEG/ VLD OPEN RC/
ITEN REQNTS DESIGN VaLID TEST DISCREP
NUMBER SYSTEM CAPABILITY NUMBER REFERENCT TEST RESULTS REPORT
NUNBER NUMBE 3 NUNBER
8.0 CURRENT IMTE - CURRENT NO., DAY, & YR UPDATED ERCH 58,20 11.22 K7
NIONIGHT § DISPLAYED BY SAIPS ON ALL DISALAYS FSPEC-™A
€™
OD1-5/8/84
D0-PRRT!
83.00 FAILOVER SOFTWARE HEALTH MONITDR RUNS AT LOWEST PR 76.00 213 L7
IORITY IN SYSTEM TO USE CAU IDLE TIME TO RUN DIRGN FSPEC-RR
OSTICS. IF DIAGNOSTIC FRILS OR IS 56 STALL
BECAUSE " OR S¥ FAULTS WATCHDOG TIMER TIMEDUT & F EXHERLTHZ
AILOVER OCCUR 0D1-8/8/84
DD-PARTIAL
84,00 FRILOVER SOFTWARE-3RCKUP CPU EXECUTES SAE ROUTINE 76.%0 43 K7
S TO VERIFY STATUS FSPEC-®R
DD-NONE
85.00 FRILOVER SOFTWRARE - [F BROKUP FRILS OPERRTCR MOTIF 76.00 213 RC7
1D FSPEC-¥
20NN
86.00 FRILOVER SOFTWARE - EXECUTIVE S§ USES PROCESS IWD 76. 00 213 L7
FILE TO DETERNINE PROCESSES 7O START AND WHEN B85 FSPEC-34
ED ON WODE OF OPERATION - PRINARY WITH/WITHOUT
BACHUP, BRCKUP WITW INITIALIZATION, BRCAUP WITH PR D0-N0NE
IMaRY
87.00 FRAILOVER INITIATED IN CRSE OF FRILURE OF CRITI 76.00 13
PROCESS FiMC-3R
EXTRMBY
Di'-8/8/84
EXeC
DD1-8/3/84
NCAPWAT, DRE/NCAPWAT, DBF 1S CONTINUED ON NEXT PRGE



CAPRBILITIES ™RTRIX

PROJECT:  NOPD - OmIS

1723, A%

VRS S

vV TE LERDER: A FLLEXR

VeV TERR NEMPETS;

.00
SR

~ e

«H. NeCLESKEY

ITEM
NUNBER

SYSTEM CAPRBILIT

SYSTEM
RELNTS
NUMBER

574 INTEG/

vAL:D

REFERENCE  TEST
NUNBER

AL
TEsT
RERLTS
NUNEBER

OPEN RC/
DISCRe?
REPORT

88.20

FRILOVER INITIATED IN CASE OF FRTAL ERR0R ETILTED

BY ERTH MNITIA

8

[

rreme aa
FIrt.""™

SXHERLTHI
001-8/8/84

EXWATCH
DD1-8/8/84

D0-PARTIAL

RC7

ar
M
’

“oVER INITIATED IN GRSt OF CPERATCR-RERESTED F
OVER

ar
L P

213

FSPEC-RA

EXECZ
0D1-8/8/84

WSFRILI
0D-48/8/84

8
§

FRILOVER - SINCE 2 JUAL-SCRTED REDUNDANT CP1 PREPR
CCESSORS, [F ONE FAILS 30TH ONLINE & BROKUP CAU'S
CSTRIN SATA ~Rlv OTHER.

13
FSPEC-RA

DAFRENDZ
D01-8/8/84

DO-PARTIAL

H.R

CoAIT CRECHING RWRLCGS - POINTS CHECKED FOR WP 70
4 LINITS - RATE-OF-CAANGE PERFURMED RS POINT TRANS
FORM. 2CINT FRILING CHECK WILL TRIGBER ALARM § LOG
§ CAN INITIATE PROGRAM

LIMIT CHECKING DIGITALS - CHEDX FOR SPECIFIED STAT
E, CHRNGE-OF-STATE. "AY TRIGGER ALARM MICH IS L06
G2 & CAN INITIATE PROGAAM

%1
FSPEC-RA

NCAPMAT, PRG/NCAPAT, DBF 16

CONTINUED ON NEXT PRGE
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A CALCRATED JATA POINT U
WORST QALITY CO0E OF ANY
CALDRATION.  EXCEPTIONS

Al THE "HEALTHY AVERAGE
8) SPECIRL CALCULATIONS

-

MR Lo aUN.

By
CODE IS USeD 70 CALLR
THE

s,
vi1 ERE SARE B AnCane
LL FOR S90S 31 DDSPDS

Su-\_’ ITY CHEDKS

AR = -

A -
e WL <




CESTED e

FGR THE SPDS, THE CHARRCTERS "DNSC" ARE DISPLAYED
IN WGETA IN THE AFFECTED BAR CHART SHENEVER THE

DATR POINT DRIVING THE DISPLAY 1S RSSIONED A GUAL!
TY CODE OF “LAL® BY THE WIS

GENERRL DISALAY CHRRRCTERISTICS - THE S5°0S &Ll WA
FOUR BRSIC TYPES OF DISPLAYS PRESENTED IN THE G
ENERARL AND GAAPMIC DISPLAY ARER (GSDA) OF THE 3SP0S
av88

DISALAY TERMINAL SCREN: BAR CHARTS, TREND ALOTS

-
=

'.,;-:‘::-. _;.: {-¥ Ot .,: ~r.. ':‘.-n

-— e

~ ABAPTEn
wirrin, ENLO
YWY A
Hoisunim
v e
SO I
-An

ot -




SED 70 DEFINE ARNIN

ATA 20INT. AD WY 3¢
N

ALE SND RRTE-JF-CHANGE ARE ISR NONE
3AR, WITH DECIMAL ALRCSS
INITION OF THE RSSOCIATED

MATA AMTUTE

Mim

Vol g

A DIRECTION-OF-CHANGE INDICATOR IS PROVIDED ADJACE

NT TD THE DITITAL RRTE-OF-CHANGE VALLE. *UP* ARROW
= POSITIVE RATE-OF-CHANGE; "DOWN" ARRDW = NEGATIV

E MTE-F-CHNGE. N0 ARRCY = [ER0 ARTE-E-OHANGE

PLANT VAR!

RJ/LFT

HIGH ALAR
IGITRL VALLE

HE TIME AXIS COVERS A 10 MIN, TI
£ CURRENT VALLE AT THE RIGHT HAND 2D
§ THE 10 WIN. OLD DATA SCROLLING OFF THE LEF

- - ('™

EL2D "-10° WITH IN BETWEEN DATA LABLED

. PRE/NCAPWAT. DEF




CAPABILITIES WATRIX 01/28/83
SROJEST:  NPRD - ANIS vV TEAM LERDER: A.FLLEXR
ViV TEAR SEMBESS: 3.0.PAUL
3.5, PRL
J.H MeCLESKEY
SYSTEM 2/ INTES/ WALD OPEN 3/
ITEN RECHTS DESISN VALlD TEST DISCREP
NUYBER SYSTEM CRPABILITY NUNBER EFERENCE TEST RESLTS REPORT
NUNBER NUMEBE 7 NUMBER
2:19.%0 THE 1 AXIS VARIABLE SN DTTHE T THER NONE 23X 0
DO ALT AP TS SIGITARL CURRENT VALLE, MTE F Od DOSPDS
NS, W NTWCTING SUANGE ARE SHOUN O RIGHT
220.20 WAX. AND N VALLSSOF HE Y AIlS ARE SPECIFIED F NONE 212
GWM:R&E?GRT}E?NMYMGEWSE D0SP0S
%€ VALLES S¥Ce IN CORRESPONDING BAR CHART.
21.00 REGULARLY MTXEMMTICM AD WLES NONE r R 3
mmmmmunmmmmnﬁ; DOSPDS
T M0 EDGE OF THE TREND aar
222.%0 THE COLOR OF THE TREND LI 1S ALRYS CYAN N L1F
SPUS
23.00 WHEN A DATA POINT FRILS ITS VALIDATION OEDX, THE NONE 2135
CHRARACTERS "W* ARE DISALAYED (N WOETR NER T priggeln)
CURRENT VALLE
204,00 THE XOVING CURSTOR WILL TRRCGK ALONG O AXIS OF THE NONE 2.2.3
DISPLAY FOR DCWNSCALE INDICATIONG. THE DOWNSIDE UDSPOS
INDICATOR IS NOT USED.
22.3H
DDSPOS
25.%0 WULTI-PORRMETER I-Y ALLT CHRRACTERISTICS - ALANT V NONE 214
mxmzs:&ass:acmwmxxmaxtsmne D03P0S
CURRENT DISITAL VALLE OF ERCH VRRIABLE 1S DISPLAY
ED ADJACENT TO THE RESPECTIVE AXIS
26.0 ML L YIN, VALUES OF THE AXIS ARE SPECIFIED NONE .13
0DSPDS
NCAPWAT, PRG/NCAPWAT, OBF 20 CONTIMED ON NEXT PRGE

o ———



CAPRBILITIES YATRIX 1/28/88
. MO NPRD - AMIS VAV TEA LERDER: A.F.LEXA
VeV TEAN MENBESS: 3.0. 5L
. 8. 5. L
JoH. NeOLESKEY
SveTEw s/ INTES/ WLID OPEN RC/
TN ENTS ESIN  VALID ST BISCRER
NBER SYSTEM ZAPRBILITY NDBER EEENE ST EILTS REP0RT
. NREER NEER v BER
2700  OE 2R Y0 WLTI-ARNETER LINIT CURVES WY 3 IN 21%
l SUDE OV ER0H XY ALCT 205705
23.00 A SECIA SYMEQL IS USED TO INDICATE THE CURRENT § 2.3
TATE F F (X, ON THE XY ALOT A SRCUINITY TO LI 205706
. WIT RVES
l 29,00 A TAIL IS FETRINED ON THE DISPLAY TO SHOM THE YRAI 21X R
ATION OF F (X,Y) OVER THE PRECEEDING 10 MINUTE %ER 208P05
. 1@ - ™ TAIL IS NOT OB
l 20.00  THE COLOR OF THE SPECIAL SYWBOL A0 THE TAIL IN TH 21F
l £ XY ALOT IS ALRYS CYAR 205706
231,00 €N A DATA POINT FAILS ITS VALIDATION OEDX, THE 213%
CHRRICTERS “W* ARE DISPLAYED IN WEIETR €M THE 205905
. CURRENT VALLE ON THE XY 20T
. 22.00 T XVING CURSCR WILL TRACK ALDYG ONE AXIS OF THE 2.2.3
JISHAY FOR DOMNSCRLE INDICATIONS - THE DOWNSCALE 00SP0S
INDICATOR 1S %CT LSED
. 233
205°05
. 233.50  NINIC DISPLAY CHRRACTERISTICS - 590S NINIC DISPLAY 2.3.4 AdB
§ SHALL 3E GRAPMIC REPRESENTATIONS OF REACTOR PLAN 205905
T OR SAFETY SYSTEMS. NINIC DISPLAYS MY INCLLDE -
BOR CHAATS WITH SRNE COWENTIONS A NOTED BEFDRE,
-COWONENT STATUS (VALVES, DRWPERS OPEN; AMPS, FA
. NG CPERATING = RED ;; OPPOSITE STATE: GREEN)
1. |
| %
NCAPYAT. PG/ NCAFWT. 3 21 CONTINUED ON NEXT PRGE



N
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X

COANC NATA A TYTTD
-wrea wnim L. 3

aNX-Y AT

R AINT (3) ORIV

3

SPDS REDINDANT Fiall 0! J

G DIFFERNT ML ":\.’k:‘: wHEN MULTIALE
ERED F DIFFERENT POMER SCU
REDUNDANT POINTS TERMINARTED TO

R SHQULD B OO

A0S & NOTE:

WARNING & ALARM LINITS FOR *E' PLANT VARIRBLES
HE WARNINS LINITS, ALARN LINMITS, AND TIC MARKS
ALL SPDS DISPLAYS ARE LISTED IN TRBLE #4-!

SUMMARY OF SPDS WARNING AND ALARM LINITS IS LISTED

N TRR £ &2

&1 - BERAL -

PDS STATUS AREA (SSR)

ON INDICATORS (SFls) OF >£x’"9 &CITVITY, CORE 00
LING, CCOLAT SYSTEW INTESAITY, COVTAIMWENT INTESR

TY AND FWDICACTIVE RELIASE

THE SFls ARE SHOWN AE INDIVIDUAL BOXES ALONG THE B

T7o OF ERCH SPDS DISPLAY, WITH GREEN COLOR FILL

FOR NORMAL CONDITIONS, VYELLCW COLOR FILL FOR A WA

RNING CONDITION AND RED COLOR FILL FOR ALARM CONDI
A MAGNETA COLUR FILL FOR STIONRBLE

NCAPMAT, PRG/NCAPMAT, DBF




"UNCTION INDICATURS ARE C
REAL) DRTA PO
SCOLING-SPDSROX2;
SBOXZ; CONTRINMENT INT
LEASE~SPDSI0XC.

SYSTEM INTEGRITY SF1 (SPDS 30X3

FILL DEFINED IN SECTION 5.3

ITY 5F1 (SPDS BOXA) LOGIC FOR O3
IN SECTION S.4

Dq:.-,,.-. e e et B e e ARt EME A A

ALY -t O . wryd Aw -t
S BT et eyt
R FILL DEFINED IN SECTION

A

-

TRL DRTA POINTS
SECTION 5.1 DEFINES THE FOLLOWING
s

0032, 0040, 0041, X042, 000, 0054, 0080, 008S, 008

65,0087 § 0088, SUMMARY IS N TABLE 6!

o} .

ECPSI's - SPDS USES EOPSI'S TO PROVIDE STRATUS INFU NONE
RMATION IN RELATION 7O MULTIPARAMETER LIMITS INCLU
DED IN LEVEL 3 DISPLAYS. SUMARY IN TRBLE 6-2. (EX

TR'S CALCULATION DETARILS IN SECTION 9)

NCAPYAT, PRE/NCAPWAT, DBF




sane ArEm Ay
FUd Jiarn

1.2 - RERCTIVITY CONTROL TREND (1)
2) PICTURE PER FIGURE

DISPLAY L2.2.1 REACTOR CORE COOLING (BAR/ROV
1) CARRRCTERISTICS PER 8.3 AND TABLE 7
CTURE 7R FIGURE 8-5

DISALAY L2.2.2 REACTOR CORE COOLING TREND
ARACTERISTICS PR &.4 () PICTURE PER FIGURE

DISPLAY L2.3.:1 RERCTOR COOLANT SYSTEM INTEGRITY -
1) CHARRCTERISTICS PER 8.5 AND TRBLE 7-1 (@) PICT
URE PER FIGURE 8-7.

DISPLAY L2,3.2 - REACTOR COOLANT SYSTEM INTEGAITY
TREND (1) CHARACTERISTICS PER SECTION 8.6 () PIC

8.6 (2 C
AEE O
URE P

DISALAY L2.4.1

RACTERISTICS PR SEC

NCAPWAT, PRG/NCAPMAT, DBF g JONT TNUED




B Ay (2 ©
ViormnT Lo s

e —————
ER1S S PER
Wi

JRE PER FIGURE 8

Are

DISALAY (2.5.2 - RERCTIVITY CONTROL TREND
F 2) (1) CHARACTERISTICS 2ER SECTION 4. (!
TURE PER FIGURE 3-14

DISALAY L2.5.3 - RERCTIVITY CONTROL TREND
OF 2) (1) CHARRCTERISTICS PER SECTION 8,12
TURE PER FIGURE 8-1S

POOL HEAT CARARCITY TEMPER

oeLIiON 2.1 (&

SUPPRESSION P00L HERT CAPRCITY LEVE

FERTAPIFAG APH CEFPTAL A o
EXISTILO 2R LAWY 3.8

- 41"

DISPLAY L3.3 SUPPRESSION POOL LOAD LINMIT

Jew &

:.T:-.:ovx x—- SCTION 3. 1 B ;.:-—s :E X.J 1

XL

AP

3-3




CARRBILITIES WRTRIX 01/28/88
PROJECT: NP0 - PMIS v8V TEAM LERDER: A.F.LEXR
VeV TERM NEMBERS: 3. 0. PAlL
8.5, PaL
J. . WMeCLESKEY
SYSTEM S/u INTEG/ VRLID OPEN RC/
TN RECHTS DESIGN VRLID TEST DISCRE?
NUBER SYSTEM CAPRBILITY NUNBER REFERENCE  TEST RESULTS REFORT
NUNBE D NUNBER NUNBER
265.00 DISPLAY L3.4 CONTAINMENT "RESSURE LINITS (1) CHRRA NONE %24
CTERISTICS PER SECTION 3.4 (2) PICTURE “ER FIGURE 00SP0S
Iy
268. % DISPLAY L3.5 DRYWELL SPRAY INITIATION PRESSURE LIN NONE b3
ITS (1) CHARRCTERISTICS 2ER ECTIN 3.5 (2) PICTUR DDSP0S
E PER FIGURE 3-5
267.00 DISALAY L3.5 DRYWELL HYDROGEN AND OXYGEN DEFLAGRAT NONE 3.6
ION OVERPRESSURE LINITS (1) CHARRCTERISTICS PER S DOSPLS
CTION 9.6 (2) PICTURE PER FIGURE 35
268. 00 DISPLAY L3.7 SUPPRESSION CHAMBER WYDROBEN AND 0XY6 NONE 9.7
EN DEFLAGRATION OVERPRESSURE LIMITS (1) CHARACTERI DDSPDS
STICS PER SECTION 3.7 (2) PICTURE PER FIGURE 3-7
265.00 DISPLAY L3.8.1 RHR PUMP NPSH LINITS - (1) CHARRCTE NONE 2.8 RC 1
RISTICS PER SECTION 2.3 (2) PICTURE PER FIGURE 3-8 opsers
270,00 DISPLAY L3.5.2 LPCS PLNP NPSH LINITS - (1) CHRRACT NCNE 2.9 RC
ERISTICS PER SECTION 3.9 (2) PICTURE PER FIGURE 3~ 0DSPDS
10
27..00 DISALAY L3.9 HIGH HERD PUMP NPSH LINITS - (1) C#R NONE 3.10 RC 33
ACTERISTICS PER SECTION 2.:0 (2) PICTURE PER FIGUR 00SPDS
£ 310,
272.%0 DISPLAY L. 10 BORON INJECTION INITIATION TEMPERATU NOE 911
RE LINITS - (1) CHARACTERISTICS PER SECTION 2,11 ¢ DDSPIS
2) PICTURE PER FIGURE 9.1!
NCAPMAT, PRG/NCAPWAT, DBF % CONTINUED ON NEXT PAGE




ISALAY
CAARACTERISTICS

ER FIGURE 3-13

DISALAY L3. 1S RPV PRESSURE/L

CHARACTERISTICS PER SECTION 9.1

CAT SCREEN FORMAT USED FUR THE SPDS CONT
COM. AREA (OCA), CURRENT DATE A TIME AR

COTA), SP. ALARM AREA (SSR), GENERRL GRAPMIC
D DISPLAY ARER (GGDA), SAFETY FUNCTION INDICATOR

¥ 1), AND FUNCTION XKEY AREA

299.00 & INTENTIONALLY LEFT BLANK ¢
R R TR )

F-SPEC - PMIS SUBS

)

- .
YSTEM CONTR

o

SFETY PRRANETE




CARRBILITIES WTAIX

PRIVECT: NBPD - AmIS

)1/28/88
VeV TERM _ERDER: Q.F,LEX
VeV TERM MEMBERS: 3.0, PAlL

8.5, PAlL
J.H. MeCLESHEY

SYSTEM S/w INTEG/ VRLID OPeN RC/
[TEN RETNTS DESION VRLID TEsT DISCRER
NUMBER SYSTEM CAPRBILITY NUNBER REFERENCE  TEST RESULTS REPORT
NUMBE S NUNBER NUNBER
30L.00 SPDS SUBSYSTEM «ILL CONTRIN ALL DISPLAYS ¢ COMPUTR NOE 1.210
TIONS, WILL DEFINE DISPLAYS & PARAMETERS, AND IS € FSPEC-A
UTED UNDER THE CONTROL OF THE WAN-WACHINE INTER
FRCS SUBSYSTM
302. 0 THE SCFTWARE SUPPORT SERVICES SUBSYSTEM PROVIDES 35 NONE 1.2.13.1
ENERAL PURPOSE DATA CONVERSION FUR PMIS, 5PDS AND FSPEC-AA
NSS - E.6. RSCII TU AL
3.0 THE SOFTWARE SUPPORT SERVICES SUBSYSTEM PROVIDES 5 NONE 1.213.2
ENERAL PURPOSE SUBPROGRAMS 3UCH AS POINT VERIFICAT FSPEC-W
ION, VALLE EXTRACTION, QUALITY EXTRACTION, DESCRIP
TION EXTRACTICN, HIGH AND LOW ALARM LIMITS AND CUR
FENT TIME AND DRTE - FOR PMIS, SPOS, AMD NSS
304,20 THE SOFTWRRE SUPROAT SEAVICES SUBSYTEM PROVIDES GE NONE 1.2.13.3
NERAL PURPOSE MATHEMATICAL SUBPRUGAAMS - SUCH AS 5 FSPEC-RR
TeA TRBLES, LERST SOUARE CURVE FIT AND STANDARD D
EVIATION FOR PWIS, SPDS AND NSS
305, 00 THE SOFTWARE SUPRORT SERVICES SUBSYSTEM PROVIDES & NONE L1.13.4
ENERAL PURPOSE GRAPHICS SUBPROGRANS SUCH AS FDRESA PEC-3R
OUND/BRCAGROUND STRTIC PLANE, GRAPHICS COLOR, DRAM
0%, CIRCLE AND CLEAR CURSCR FOR PMIS, SPDS AND N
s
306. 00 THE FUNCTION KEY ASSIGNMENT ALLOWS THE USER, WITH 62.00 &11.1.2 i 19
PRIVILEGE LEVEL, 70 ATTACH A DISPLAY TO PARTICULAR FSPEC-%
KEY, ERCH IDT CONSOLE WAY BE CONFIGURED WITW DIFF
ERENT FUNCTION KEY ASSIGNEMENTS 322
FSPEC-RA
307.00 THE ABILITY TO INCORPCRATE A DISPLAY INTD A HIE3AR 63.00 2 11.1.3 fC 19
CHICAL DISALAY STRUCTURE, WhERE A TOP DISPLAY CONT FEPEC-3A
AINING SUMMARY INFURMATION ON MCRE DETAILED INFORM
ATION; THE LOWER LEVEL DISPLAY CAN, IN TURN, REFER
ENCE LOWER, YORE DETAILED DISPLAYS
NCAPMAT, DRG/NCAPHAT , DEF 28 CONTINUED ON NEXT PREE



CRRGBILITIZS WATANX M/23/88

PROJECT:

.
3

- FMIS VAV TERN LERDER: A.F.LEXR

SYSTEM S/W INTEG/ VLD CPEN RC/

I REQNTS DESIGN VALID TEST DISCRe?
NUGBER SYSTEM CAPRBILITY NUMBER REFTRENCE TEST RESULTS RESORY
NUMBER NUMBER NUMBER

303. 00 THE DISPLAYS WAY 58 3CCESSED 3!"‘?94? S 3Y % 83.00 &1L
ALY ENTERING THEIR “TURN-D :DE.. JIRECTLY 7R0 FSPEC-WR

* TRE ~EL7 W, WD THRCLBA THE HIERRACHICAL 3 .’b

s b e 13T SO 'R—-RQQ-‘... "'?." N3 AAVE RO

~AR0s KEYS: UP, DOWN, LZFT, 3IGAT. ThESE "L'S

MY BE USED TQ WOVE U7, DCWN, AMD ACADSS, THROUGH

PEmA A e - qva
TSAmALA Y. SP T3

308,00 T-E JATR CONCENTRATOR SUBSYSTEM COMMUNICATES WITH 147.00 .11
ZRCH REMOTT WULTIPLEXER VIA HIGH SPEEDFIZER 0PTIC FSPEC-A

LINK (HRRDWRAE SECUIREYENT)

310.00 THROUGH  395.00 # INTENTIONALLY LEFT BLAMK O
R Ry ]

400. %0 SPDS SAFETY ANALYSIS - THE SPDS &ILL ACCOMPLISH IT 26. %0 L.1
S URPCSE BY PROVIDING CONTROL R0OW PERSONMEL WITH SPDSSA-30
CISPLAYS REATED "D THE FOLLOWING PLANT SAFETY FU
NCTIONS WHICH 4AVE BEEN [DENTIFIED IN NUREG-0737,
SUPP. L (1) RERCTIVITY CONTROL (2) REACTOR CORE CO0
LING AND HEAT EOVAL FION THE PRIMAAY SYSTEM
(3) RSRCTTR CODLANT SYSTEM INTEGRITY (4) CONTRINE
N7 CONDITIONS (3) RADICRCTIVITY CONTACL

&0L.00 THE SPDS WILL MIK THE FCLLOWING INFORMATION BY 0.10 3.2
TE 2WACS 2965 (1) DETERMINE THE SXISTENCE F WV SPDSSA-30
=78 NTRY :C.:Z' FROM A NORMAL PCWES OPERATING
PLANT STATEZ, (2) JETEMINE THE NEZD TO TRANEFZR TO
y OR IMPLEMENT CONCURRENTLY, A DIFFERENT PART OF T
ME 2785 (0 0TAE3 2LaNT PROCEDURES) AFTER INITIAL
ENTSY INTD TRE EFZS (3) ZSTABLISH WOX.."I’Y 0 ML

TIAE-SARRMETSR LIMIT CLRVES 0R DECISION POINTS €
eCIFIZD IN THE e953

NCAPWAT, DRG/NCAPMAT, DBF
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