NOTICE

The information contained in this document is not to be used for
other than the purposes for which this document is furnished by the
General Electric Company, nor is this document (in whole or in part)
to be reproduced or furnished to third parties (other than to carry
out said purposes) or made public without the prior express writtea
pernission of the General Electric Company.

Neither the General Electric Company nor any of the contributors to
this document makes any warranty or representation (express or implied)
with respect to the accuracy, completeness, or usefulness of the infor-
mation contained in this document. General Electric Compary assumes
no responsibility for liability or damage of any kind which may result
from the use of the information in this document.

850507
3325118468 9308847
F PDR

ii



NEDC-30885
CLASS II

EXECUTIVE SUMMARY

This Document No. NEDC-30885, entitled, "Generic ERIS (Basic RTAD) Soft-
ware Validation", dated April 1985, describes General Electric's program to
evaluate and test the integrated software, data bases and command files which,
with hardware components, comprise a portion of GE's Emergency Response
Information System (ERIS). ERIS is the commercial name for GE's Rezl Time
Analysis and Display system and Transient Analysis and Recording System.

The purpose of this validation program was to demonstrate through static
and dynamic testing and analysis that ERIS meets the generic functional,
performance and interface design requirements placed on the system by General
Electric, which designed and built the ERIS system.

The scope of the validation anJ verification testing reported here is to
establish performance pacameters for the ERIS system. Validation of the
correctness of the analysis and display of plant parameters is accomplished
during other validation activities, including software integration tests,
data base validation, pre-operational tests and startup tests. Data was
taken during the validation and verification testing to facilitate software
problem resolution and to assure that the plant startup validation activities
would be successful.

Results of the validation and verification testing are as follows:

1. The time delay between the time a new display is requested and the
time the display first becomes available on the display terminal is
3 to 5 seconds, depending on the complexity of the display.

2. Average null time (CPU idle time) during measurement irtervals of
10 to 30 minutes is 46% to 50% depending on the complexity of the
test scenario.

3. Average sensor upaate time (the time delay between the time a
sensor changes to the time a display parameter changes ) is
typically 0.4 to 2.4 seconds with a maximum of 6.0 seconds.

These results were obtained without performing parameter trend calcula-
tions. A Software Problem Report has been written requiring a design change
to the method of calculating and storing trend data. The redesign method
will provide trend analysi.s without degrading the system's performance with
respect to the required performance limits.

Analysis of the reliability of the system hardware during the validation
and verification testing confirmed that the assumptions used in the original
reliability analysis are valid.

In summary, the results of these tests confirm that the ERIS (Basic
RTAD) system performs as designed.
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This document also responds to Section C and H of Reference 4 and,
therefore, includes the following appendices:

. Validation matrix
. Major ERIS verification and validation activities

. Quality-related practices and procedures GE followed in this
validation program

. Summary of typical software problems GE encountered during this
validation program

i1i
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1. SCOPE

This report documents the software validation of the Basis Real Time
Analyses and Display (Basic RTAD) functions of the generic Emergency Response
Information System (generic ERIS). The following Generic ERIS (Basic RTAD)
functions are beyond the scope of this document.

. Safety System Status Indication

. Digital Indication of Calculated Reactor Pressure Vessel (RPV)

Temperature

Generic ERIS software validation is one of the several major Verifica-

tion and Validation (V&V) activitier. Other major ERIS V&V activities are
identified in Appendix B.
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2. DEFINITIONS AND ACRONYMS

The meaning of terms and acronyms as used in this report are defined to
be as follows:

ADS Automatic Depressurization System

Basic RTAD Basic Real Time Analysis and Display (RTAD) is a computer based
real time analysis and display system. It is designed to
display following “Emergency Operating Procedure” derived
displays on power plant control room.

e RPV Control Display
" Containment Control Display
Critical Plant Variables
Two-Dimensional Plots
. Trend Plots
- Validation Status Displays
Thie system performs the following functions
€ Display Format Processing
- Display Format Verification
Format Installation
Terminal Initialization
Format Report Configurationm
® Terminal Status Report
Display Parameter List Report
Display Directory Report
Pynamic Display Processing
- Display Interface
Format Selection
Data Accumulation

Security Check
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Historical Data Accumulation
Active Point Data Processing
Critical Error Processing

Detailed basic RTAD functions are as defined in column 1 of t
table in Appendix A.

he
Configuration Change Iuformation
Control Rod Drive System
Condensate Storage Tank
DG Diesel Generators
Dynamic Test Same as Validation Test
Emergency Operations Facility
EPG Emergency Procedure Guidelines
ERIS Emergency Response Information System

Gen. Temp. Mon. Generator Temperature Monitoring

Generic ERIS ERIS system which forms the basis for implementation of
plant unique ERIS systems

GCMACC3 Habitat Display

GCMANIF Habitat Display

GE$DATA:ASCAN.DAT Data File for Scan Data

HPCS High Pressure Core Spray
Habitat Data Base Management Software
Integration Test See Section 4.2 of this report
MSIV Main Steam Insolation Valves
MSL Main Steam Line

MIBF Mean Time Between Failure

NDL Nuclear Data Link
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Habitat Command
Piping and Instrument Diagram

Point Definition Data Base *

Plant/Site Unique An ERIS system which satisfies both regulatory and customer

Repair Class

requirements

Category of Mean Time to Repair

RECIRC Reactor Recirculation System

RCIC Reactor Core Isolation Cooling System

RHR Residual Heat Removal System

RPV Reactor Pressure Vessel

RTAD Real Time Analyses and Display System

SPMS Suppression Pooi Monitoring System

SPR Software Problem Report

SPR Punch List A compilation of major software problems with actiou plan
to correct the problems.

SRV Safety Relief Valve

Static Test

Target System

Test Specimen

TESTO4

Test System

TLCDRRT
TRA

USERDB

See Integration Test

A computer system consisting of software (which is being
sub jected to test), data bases, command files and computer
hardware (which is used to execute the software)

Software being subjected to test, associated data bases and
command files.

Test Sample Plan Data Base

Computer system which is used to generate simulated data
and provide inputs to the target system.

Test aid software for real time data retrieval
Transient Recording and Analysis

User Data Base
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V&V Simuiator

Validation

Validation Test

Verification
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Validation and Verification

Software used for generation of simulated input data
(resembling plant dynamics with multiple failures and
operator actions) to the target system for ERIS validation
testing.

Evaluation and test of integrated hardware and software
system (softwar:, data bases and command files) to deter~
mine compliance with functional, performance and interface
requirements.

Dynamic testing performed for validation of tte software.
(Note validation program also includes static testing and
evaluation by inspection and analysis.)

Review of documents and design to ensure that the system

requirements are correct and the design meets the
requirements.
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3. OBJECTIVE

The objective of the software validation program is to certify that the
test specimen (identified as generic ERIS master software), when integrated
correctly witk correct data bases and installed on a correctly functioning
computer hardware system, will operate in accordance with the design specifi-
cations (to the extent defined in Reference 16) with exceptions noted in "The
ERIS Software Problem Report" (Reference 15).
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4.1 GENERAL

Validation is the tost and evaluation of the integrated haidware and
software system to determine compliance with the functional, performance and
interface requirements. The program was conducted in acc-rdance with the
ERIS/OMNIBUS V&V Plan (Reference 10) and the validation matrix was prepared to
demonstrate compliance to the ERIS Validation Requirements (Reference 1).

An overview of the General Electric ERIS Software Validation Program is
shown in Figure 1. The program consists of four parts:

Integration (static) test
Validation (Dynamic) test
Inspection and analysis

Field Verification and Tests

The Integration (STATIC) test, the Validation test and the Inspection and.
Analysis were performed ior Validation of generic software., Field Verifica-
tion and tests are conducted to validate the plant unique system and are not

necessary for validation of the generic ERIS software. Hence, Field Verifica~-
tion wae not conducted as a part of this program.

A Test Plan and Procedure was prepared for each test which describes how
the testing is to be performed, how problems are reported and retested, and
which aspects of the design are to be tested. The Test Plan and Procedure
clearly documented the conduct of the test and included the following items:

a. Test Objectives

b. Hardware/Software required and configuration

Ce Procedure
d. Acceptance criteria
The test outputs included the following:
Test log
r Test results

The test results were evaluated by the test team and/or a engineering
review team. Open items and Software Problem Reports were generated and

forwarded to the design team (using the practices and procedures contained in
the
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General Electric Company Engineering Operating Procedures) for corrective
action. Required corrections were made by the design team and modified soft-
ware was submitted for re-validation. New revisions of the software weres
re-validated. Re-validation included analysis and partial testing or complete
testing bared on the nature of the change. -

The iaputs to the software validation program consists of the generic
software validation requirements document, and un-validated software
executable tapes. The output, in addition to this document, consists of the
validated software (tapes) and the software listings which document the
software to be validated.

Validated software is identified as "Generic ERIS (Basic RTAD) Master
Software - 30885". The software listings (documenting the software), test
plans, procedure logs, results, evaluation and results acceptance areswchieved.

Major documented engineering operating procedures and product quality
practices and procedures which were followed ‘uring the V&V Program (to tune
extent they are applicable) are summarized in Appendix C.

4.2 INTEGRATION (STATIC) TEST:

Integration testing was performed to verify that the entire software
package (for each functional block) correctly implements the design and satis-
fies the software requirements. Combinations of modules which have previously
been tested were assembled and tested in a step~wise (one at a time) fashionm.
The entire package was tested after each new integration of mcdules in the
overall structure. At the final stage of integration tests, the individual
functional blocks were integrated and tested as a single computer program
product.

As the test cases were generated, the actual results of each were checked
to verify cthat the expected results were acliieved. Problems identified as a
result of integration testing were documented on Software Problem Reports.
The test procedures and test case listings werr placed in the Design Record
file. '

Integration testing of each functional block was considered complete when
all modules had been incorporated and all tests in the test plan had been
completed. Among the criteria for completion of integration testing were:

a. All software requirements are tested over both normal and abnormal
input cases.

b. All module invocations are exercised at le~st once for each possible
alternative response.
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4.3 VALIDATION (DYNAMIT) TEST:

This test, in conjunction with the Static (Integration) Test was used for
evaluation of the integrated (hardware and software) system to determine com-
pliauce with the functional and performance requirements. Thus this tast pro-
vides overall assurance that the required capsbilities have been implemented.
The testing was approached from the ultimate user's viewpoint. The objective
of the teut was to establish that Lhe system, when subjected to realistic

plaut dynamics over a sustained time period, will continue to provide
generally used functions with acceptable performance. Typical tests which
were performed as part of dynamic system testing include the following:

a. Demonstrate acceptability of sustained system performarce whea sub~-

Jected to Lhe dynamics of the plant as represented by a set of simu~-
lated typical power plant transients.

Verify that multiple functions can be simultaneously performed and

that the system 1t free of multiple function interaction or timing
problems.

Verify that system response/execution times and the accuracy of the
outputs are acceptable,

The testing activity was guided by the Validation Test Requirements
Speclfication and Validation Test Plan and Procedures that were prepared dur-

ing the requirements analysis task. Among the criteria for completion of
testing are:

a. All tests are run with fully operationa’ ware and hardware.

b. All tests are rum per approved and w test procedures. The
procedures are based on the End User anals and allow verification
of the End User Manuals during the test.

All test data is archived in the appropriate DFRs. These include

inputs, outputs, the test procedures, any pertinent information on
the test execution, and information on the hardware and software
status prior to test.

d. Test results are accepted by the engineering review process,

The dynamic testing required use of two Vax Computer systems., The
dynamic test setup is shown in Figure 2, One computer was used to exerute the
target system software (test specimen) The other computer was used as a
power plant simulator. The transient data (with multiple failures and
operator actions) was transferred from a power plant simulator to a magnetic
tape. The site computer hardware configuration is contained in the site
computer Data Acquisition Hardware Deta Base and Point Definition Data Base.
ihe two data bases were *ransferred to another magnetic tape., These magnetic
tapes were Lhen processed with the validation test simulator generator
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software and the resulting data was loaded on the validation test simulator
disk. The simulator disk, was installed on the test system computer. The
test computer system provided measured inputs to the target machine in an
similar manner as a power plant will do (for the set of transients contained
in the simulator).

4.4 SUMMARY OF SOFTWARE PROBLEMS AND THEIR RESOLUTION

During generic ZRIS (basic RTAD) software validation, software errors
were discovered. Since validation is primarily a testing activity the
problems were discovered in static/dynamic test phases as opposed to the
inspection and analysis phase. A summary of ma jor typical software problems
discovered during the validation program is included in Appendix D.

Methodology for software problem reporting and resolution is identified

in Item 6 of Appendix C. 1In summary, software problems are documented in one
or more of the following document types.

- Software Problem Report
B Field Deviation Disposition Request
w Corrective Action Report

The documented problems were forwarded to the design team, which
corrected/modified affected portions of the system., The schedule for modifi-
cation/correction was generally governed by the software punch list. Upon
correction of the problem, updated software was submitted for re-validation.
If the test was not successful, the software was returned to the design team
for rework. When the test was successful, the upgraded software was archived
in the library and is implemented on affected plant sites using field
disposition instructions.

4.5 EQUIPMENT FAILURES AND THEIR IMPACT ON RELIABILITY ANALYSIS
ASSUMPTIONS

The validity of assumptions made in Reference 23 for the reliabilicy
analysis calculations have beer addressed by Reference 24, The following
information further substantiates coaservativeness of the aforementioned
assumptions.

A summary of various computer system hardware failure which were
encountered up to the generic ERIS software validation are contained in
Reference 17. Also included in it are the failure rate and repair data based
on the interval for which tlhe equipment fallures were monitored. A comparison
of this failure rate and repair data with those contained in Table 2 of
Reference 23 indicates that assumptions made in Reference 23 have not been
invalidated as a result of additional data obtained up to and during
validation test program.

12
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4.6 INSPECTION/ANALYSIS (IA) AND DOCUMENTATION OF COMPLIANCE ESTABLISHED
BY IA

It is not practical to validate some of the ERIS design features (func~
tions, capability and performance) by testing. Features in this category,
which are included in the ERIS validation requirement specification (Reference
1), were analyzed/inspected to establish their compliance to the design
requirements. Simplifying assumptions were made to facilitate the analysis
and generally accepted mathematical and analytical techniques were used.
Signature of the engineer in Column 4 (Compliance Certification) of the
Appendix A table indicates the following:

. All assumptions and observations are contained in the Design Record
File.

£ The analysis or inspection data and calculations are included in the
Design Record File.

- Results and conclusions are summarized and their acceptance has been
recorded in the Design Record File.

. Open items (items which have not been resolved and/or accepted) are .
included in "the ERIS Software Problem Report”.

4.7 DOCUMENTATION OF COMPLIANCE ESTABLISHLD BY THE TESTS (STATIC/DYNAMIC)

All generic ERIS (Basic RTAD) features (function, performance capability,
design parameters) are identified in column 1 of the Appendix A table. The
method used to validate the features is indicated in column 3.1 of the table.
Column 2 refers to paragraph No. of the Validation Test Requirements Document
(Reference 1), in which the validation requirements are specified and provides
the interpretation of the validation requirement. Validation approach and
acceptance criteria are described in Column 3.2 and 3.3 respectively of the
table. The signature of the responsible engineer in Column 4 of the table
(Compliance Certification) indicates the following:

. Generic ERIS master software (Reference 13) was used as the test
specimen to validate the feature.

= The tests (static and dynamic) were conducted using documented and
approved test procedures and said procedures are in compliance with
requirements contained in Column 2 of the table,

- Tests were conducted in a controlled fashion and no changes were

made to the test specimen during and after the final run of the
tests,

- The test specimen and corresponding source listings are archived.

- Record of the tests (test log, test plan and procedures, and test
results) have been archived.

13
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Open items aad software problem reports (with exception noted in
Reference 15) have been resolved and the test results have been
accepted.

. Record of resolution and acceptance of open items and SPRS have been
included in the Design Record File.

N Thosc SPRS, which were judged to be significant and are not resolved
and/or accepted, were included in "The ERIS Software Problem Report”,

. Significant test results are included in "The Generic ERIS (Basic
RTAD) Functionality and Performance Summary”.

4.8 FIELD VERIFICATION TESTS:

The objective of this activity 1s to verify that the system is properly
installed and the total site unique system will function and perform per
requirements, in the plant environment. These tests are beyond the scope of
this report. The installation procedures developeu by the suppliers should te
reviewed to assess the completeness and throughness with which the system is
installed and checked. Additional field installation tests should be
performed as required to verify the adequacy, accuracy and completeness of the+
total system installation. A pre-nperational test should be performed to
ensure that the system is correctly comnected to the plant. A start up test
should be performed to verify that all site unique data bases are correct and
the system performs correctly when interfaced with the power plant.

14
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5. CONCLUSIONS

Results of the validation and verification testing are as follows:

The time delay between the time a new display is requested and the
time the display first becomes available on the display terminal is
3 to 5 seconds, depending on the complexity of the display.

2. Average null time (CPU idle time) during measurement intervals of
10 to 30 minutes is 46% to 50% depending on the complexity of the
test scenario.

3. Acerage sensor update time (the time delay between the time a
sensor changes to the time a display parameter changes ) is
typically 0.4 to 2.4 seconds with a maximum of 6.0 seconds.

These results were obtained without performing parameter trend calcula-
tions. A Soltware Problem Report has been written requiring a design change
to the method of calculating and storing trend data. The redesign method
will provide trend analysis without degrading the system's performance with
respect to the required performance limits.

Analysis of the reliability of the system hardware during the validation
and verification testing confirmed that the assumptions used in the original
reliability analysis are valid.

In summary, the results of these tests confirm that the ERIS (Basic
RTAD) system performs as designed.

15
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Nuclear Regulatory Commission from H.C. Pfefferlen, Subject 'Upen Items
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APPENDIX A

ERIS SOFTWARE VALIDATION MATRIX



ERIS SOFTWARE VALIDATION MATRIX Page Al
2
1 A. APPLICABLE PARAGRAPH NO. OF ‘
IDENTIFICATION OF ERIS THE “ERIS VALIDATION TEST 3 VALIDATION APPROACH 4
FEATURES (FUNCTIOM REQUIREMENTS™ SPECIFICATION | 3.1 CONPLI-
PERFORMANCE CAPABILITY, REVISION 1 VALI- ance
0 OR PARAMETER) TO BE | B. INTERPRETATION OF VALIDATION | DATION CERTIFI-
1TEM VAL IBATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCE CRITERIA | CATION
1 DIMPING, LISTING A. &.1.1.0, 4.2.1.1.1, 4.3.1.2  STATIC COMMAND THE COMPUTER SYSTEM TO THE HARDCOPY OUTPUT DIRECTLY
LOGGING AND PLOTTING AND 4.4.1.) TEST PROVIDE DUMP, 1OG, PLOT AND LIST CORRESPONDS TO THE KNOWN PILES.
FUNCT 10N OUTPUTS .
B. VERIFY THAT THE VAX/VMS IS
OPERATIONAL AND CAN DUMP,
10G, PLOT AND LIST A FILE.
2 ANALOG TO DIGITAL A. 4.1.1.2 AND 4.1.1.3 STATIC  APPLY K< AND CALIBRATED INPUTS  VERIFY THAT THE OUTPUT VALUES ARE
CONVERS 10N AND TEST PER STATIC TEST PROCEDURE PARA. WITHIN +/- 1T OF THE CORRESPONDING
KANGE CHECK B. VALIDATE ANALOG TO DICITAL 6.3.8.1.2 AND 6.3.8.1.5 EXPECTED VALUES DEFINED IN STATIC
CONVERSION ACCURACY. TEST PROCEDURE PARA. 6.3.8.1 AND
6.3.8.1.5.
E o
3 DAS EMROR DETECTION A. 4.1.0.2 AND 4.2.1.1.) STATIC REFER TO STATIC TEST PROCEDURE REFER TO STATIC TEST PROCEDURE od 8
AND REPORTING TEST PARA. 6.3.10 AND 6.5. PARA. 6.3.10 AND 6.5. @
B. VALIDATE THAT THE SYSTEM o
CAN DETECT AND REPORT DAS - ®
EXRORS . =
4 DAS TIME TAGCING A. &.1.1.2 AND 4.1.1.4 STATIC REFER TO STATIC TEST PROCEDURE VERIFY THAT OUTPUT VALUES ARE J
CAPABILITY AND TEST PARAGRAPH NO. 7.3.7. USE A KNOWN  WITHIN +/- 1T OF THE EXPECTED (&
RESOLITION OF DAS B. VALIDATE DAS SYSTEM CAPA- RAMP WITH KNOWN START TIME AND VALUES AT CORRESPONDING TIMES.
ClOCK BILITY TO TIME TAG THE DATA. KNOWN SLOPE AS AN INPUT, THESE EXPECTED VALUES ARE DERIVED
USING ALTERNATE CALCULATIONS.
REFER TO STATIC TEST PROCEDURE
PARAGRAPH WO. 7.3.7.
S VALIDATION OF DIGITAL  A. 4.1.1.3, 4.1.1.5, 4.1.1.6, STATIC REFER TO STATIC TEST PROCEDURE REFER TO STATIC TEST PROCEDURE aJ
INPUT STATE, CHANGE OF 4.1.1.21, 4.2.1.1.2 AND TEST PARAGRAPH NO. 7.3.7 AND STATIC PARACRAPH NO. 7.3.7 AND STATIC
STATE DETERMINATION, 4.2.1.1.8 TEST PROCEDURE PARAGRAPH NO. 7.8.  TEST PROCEDURE PARAGRAPH NO. 7.8.
TIME TAGGCING OF INPUT
DATA, SCAN RATE B. VALIDATF THE SYSTEMS CAPA-

CAPABILITY OF 1, 2, 10,

25, 50, 100 AND 250

FOR ANALOG AND DICITAL

INPUTS, 500 SAMPLES

PER SECOND FOR DIGITAL
INPUTS; AND 5 MILLI-
SECOND FVENT RESOLUTION

BILITY TO DETERMINE A DICI-
TAL INPUTS STATE, CHANCE OF
STATE OF DICITAL INPUT, SCAN
RATE CAPABILITY OF ANALOGC
AND DICITAL INPUTS, AND S5
MITLI-SECOND FVENT RFSOLU-
TION CAPABILITY OF THE
SEQUENCE OF EVENTS.




1
IDENTIFICATION OF ERIS
FEATURES (FUNCT ION

DATA ARCHIVING AND
RETRIEVAL

SENSOR FAILURE
REPORTINC (FOR DAS
FAILURE, REFER TO
ITEN 3)

CALIBRATION CORRECTION

ERIS SOFTWARE VALIDATION MATRIX

APPLICABLE PARAGRAPH NO. OF
THE “ERIS VALIDATION TEST
REQUIREMENTS ™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

4.1.1.11

VALIDATE OPERATOR'S CAPA-
BILITY TO OBTAIN A HARD CoPY
WHICH INCLUDES THE CALENDAR
TIME ASSOCIATED WITH OLDEST
TRANSIENT DATA ON THE DISK.

4.1.1.12

VALIDATE THAT THE NORMAL
STARTUP DATA CAN BE STOURED
ON AND RETRIEVED FROM THE
TRA PROCESSOR MAC TAPE
DRIVE.

4.1.1.13

VALIDATE SYSTEM'S CAPA-
BILITY TO REPORT SENSOR AND
DATA ACQUISITION EQUIPMENT
FAILURES .

4.1.1.14

VALIDATE THAT THE CALIBRA-
TION COEFFICIENTS OBTAINED
BY PERIODIC SENSOR CALIBRA-
TION CAN BE CORRECTLY
DETERMINED FOR THE FOLLOW-
ING SENSOR TYPES:

a) LINEAR

b) QUADRATIC

c) cusiC

d) SQUARE ROOT

e) LOCARITHMIC (BASE E)

f) LOGARITHMIC (BASE 10)
8) ANTILOG (BASE E)

h) ANTILOG (BASE 10)

1) RNS

§) DOUBLE INTEGRATION

EXE

VALL-
DATION

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

l_ ~ VALIDATION

3.2 SUMMARY OF VALIDATION APPROACH l
REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 6.3.8.3.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 6.4.1.

REFER TO STATIC TEST PROCEDURE
PARACRAPH NO. 10.4.3.1.1.2.

REFEF TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.5.

Page A2
ik

COoMPLI-

CERTIFI-
CATION

3.3 SHNNEY G0 ACCEFICE CRITERIA

VERIFY THE CALENDAR TIME ASSO-
CIATED WITH OLDEST DATA (RECORDED
IM DELTA RECORDING MODE)
CORRESPONDS TO KNOWN VALUE OF
OLDEST DATA.

REFER TO STATIC TEST PROCEDURE
PARACRAPH NO. 6.4.1.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3.1.1.2.

VERIFY THAT THE DIFFERENCE
BETWEEN THE ANALOGC VALUE REPORTED
BY THE TEST RESULT, AND THE CORRE-
SPONDING SIMULATED INPUT VALUES
ARE LESS THAN OR EQUAL TO 1X OF
THE SIMULATED VALUE.

11 SSVIO
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iTEm

1

IDENTIFICATION OF ERIS
FEATURES (FUNCT ION

PERFORMANCE CAPABILITY,
OR PARAMETER) TO BE

VALIDATED

11

12

13

14

APPLICATION OF FIRST
ORDER LOW PASS/OR
SECOND ORDER BANDPASS
FILTERING TO ANALOG
INPUTS

ENGINEERING UNITS
CONVERS1ON

CALCULATE COMPOSED
VALUE USING REAL TIME
PROCESS DATA

USE OF HISTORICAL DATA
TO GENERATE COMPOSED
PARAMETER S

CALCULATED VARIABLE
CALCULATION

ERIS SOFTWARE VALIDATION MATRIX

APPLICABLE PARAGRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

4.1.1.15%

VALIDATE THE CAPABILITY TO
SELECT EITHER FIRST ORDER
LOW PASS OR SECOND ORDER
BANDPASS DIGITAL FILTERING.
VALIDATE DIGITAL FILTERING
CONSTANTS FOR ANALOG INPUTS.

4.1.1.16

VALIDATE THAT THE ENGINEER-
ING UNIT CONVERSIONS (ITEM
24) CAN BE PERFORMED BY THE
SYSTEM.

4.1.1.17

VALIDATE THAT A COMPOSED
POINT CAN BE CALCULATED
USING A FUNCTION WHICH USES
A MAXIMIM OF 16 OF THE FOL-
LOWING OPERATIONS:

a) DIFFERENCE

b) SUM

c) PRODUCT

d) QUOTLENT

e) SQUARE ROOT

f) DIVIDE BY A CONSTANT

8) MULTIPLY BY A CONSTANT
h) ADD A CONSTANT

1) SUBTRACT A CONSTANT

4.1.1.17

VALIDATE THE CAPABILITY TO
RETRIEVE PROCESS SIGNAL DATA
NECESSARY TO RECENERATE
COMPOSED POINT PARAMETERS.

4.1.1.18

VALIDATE THAT A CALCULATED
VARIABLE CAN BE FORMED FROM
COMBINING ANALOG, COMPOSED
AND OTHER CALCULATED VALUES.

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

3.2 SUMMARY OF VALIDATION APPROACH

REFER TO STATIC TEST PROCEDURE

PARAGRAPH NO. 7.2.7.

REFER TO STATIC TEST PROCEDURE

PARAGRAPH NO. 7.5.

VARIABLES (USINC KNOWN INPUTS) IN

THE ENGCINEERING UNITS.

REFER TO STATIC TEST PROCEDURE

PARAGRAPH NO. 10.4.3.1.1.1.

REFER TO STATIC TEST PROCEDURE

PARACRAPH NO'S. 7.3.5, 7.8.1,
7.4, 10,3,

REFER TO STATIC TEST PROCEDURE

PARACRAPH NO. 6.3.8.1.4.

3.3 SUMMARY OF ACCEPT

REFER TO STATIC TEST PROCEDURE

PARAGRAPH NO. 7.2.7.

VERIFY THAT THE VALUES ARE

WITHIN +/- 13 OF THE CORRESPONDING (>

INPUT VALUES.

DICITAL VALUE OF THE CORE FLOM 1S
WITHIN #/- 1T OF THAT SHOWN IN
THE CORRESPONDING FIGURES OF THE
STATIC TEST PROCEDURE PARAGRAPH

NO. 10.4.3.1.1.1.

ANCE CRITERIA

Page A

-
ComMpLL~
ANCE
CERTIFI-
CATION

—

J

cod

I1 SSVID
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VERIFY THAT THE VALUE OF COMPOSED °'J

POINT CAL00 IS WITHIN +/- 1% OF

THE ALTERNATIVELY CALCULATED
VALUE.

VERIFY THAT THE CALCULATED VALUE

PRESENTED AS TEST RESULT IS
WITHIN 4/~ 1T OF THE ALTER-
NATIVELY CALCULATED VALUE.

et



ERIS SOFTWARE VALIDATION MATRIX

-
| A. APPLICABLE PARACRAPH NO. OF
IDENT IFICATION OF ERIS THE “ERIS VALIDATION TEST - VALIDATION APPROACH 14
FEATURES (FUNCT ION REQUIREMENTS™ SPECIFICATION 3.1 COMPLI -
PERFORMANCE CAPABILITY, REVISION ) VALI- ANCE
OR PARAMETER) TO BE INTERPRETATION OF VALIDATION | DATION CERTIFI-
VAL IDATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCE CRITERIA | CATION

COMPOSED CONTACT . 4.1.1.19 STATIC REFER TO STATIC TEST PROCEDURE VERIFY THAT THE COMPOSED CONTACT Cy‘/
CALCULAT 10w s i PARAGRAFH NO. 6.3.8.1.3. STATE IS SAME AS THE ALTERNATIVELY '
« VALIDATE THE CAPABILITY TO DERIVED STATE.

GENERATE COMPOSED CONTACT
CALCULATIONS OF VALUES BASED
UPON UP TO 16 OPERATIONS
WHICH INCLUDES AT LEAST ONE
OF ALL THE OPERATIONS OF THF
THE FOLLOWING TYPE:

a) OR

b) AND

c) NOT OR

d) NOT AND

e) GREATER THAN

f) LESS THAN

g) EQUAL TO

COMPOSED CONTACT . 4.1.1.21 STATIC REFER TO STATIC TEST PROCEDURE REFER TO STATIC TEST PROCEGURE
CHANCE OF STATE TEST PARAGRAPH NO. 7.3, PARAGCRAPH NO. 7.3,
DETERMINATION « VALIDATE THE CAPABILITY TO

DETERMINE THE CHANGE OF

STATE FOR COMPUSED CONTACT.

I1 SSV1D
80€-DQ3AN

DELETE POINT FROM SCAN . 4.1.1.22 STATIC REFER TO STATIC TEST PROCEDURE VERIFY THAT A POINT HAS BEEN
TEST PARACRAPH NO. 6.2.9 DELETED FROM SCAN.
VALIDATE THAT A POINT CAN
BE DELETED FROM SCAN.

RESTORE TO SCAN . §.1.1.22 STATI( REFER TO STATIC TEST PROCEDURE VERIFY THAT A POINT HAS BEEN
TEST PARACRAPH NO. 6.2.9. RESTORED TO SCAN.
VALIDATE THAT A POINT CAN
BE RESTORED TO SCAN.

POINT CALIBRATION v §.1,3.22 STATI( REFER TO STATIC TEST PROCEDURE VERIFY THAT THE POINT DEFINITION
TEST PARAGRAPK NO. 7.5, DATA BASE HAS BEEN UPDATED WITH
« VALIDATE THAT A POINT CAN BE NEW CONVERSION CONSTANTS.
CALIBRATED.

DATA COMPRESSION e §5.3.3.83 STATIC REFER TO STATIC TEST PROCEDURE VERIFY THAT THE POINT DEFINITION
LIMITS TEST PARAGRAPH NO. 6.2.3.8.1. DEFINITION DATA BASE HAS BEEN
« VALIDATE THAT DATA COM- UPDATED TO INCLUDE ENTERED
PRESSION LIMITS CAN BE SIGNIFICANT CHANCE LIMITS.
ENTERED.




2

23

25

26

IDENT IFICATION OF ERIS
FEATURES (FUNCT ION
PERPORMANCE CAPABILITY,
OR PARAMETER) TO BE
VALIDATED

PRINTING OF VALUE/
STATUS OF A POINT

ENTERING OF FILTER
CONSTANTS

2D PLOT OF MISTORICAL
DATA

2D PLOT FOR COMPOSED/
CALCULATED/ TRANSFORMED
VAR IABLES

DATA RECORDING FILE
EDIT

OFFLINE CALIBRATION
FILES

2
A

ERIS SOFTWARE VALIDATION MATRIX

APPLICABLE PARAGRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION

VALIDATE THAT THE VALUE/
STATUS OF A PUINT CAN BE
PRINTED.

4.1.1.22

VALIDATE THAT THE FILTER
CONSTANTS/FREQUENC IES (FOR
LON AND BANDPASS FILTERS)
CAN BE ENTERED IN THE POINT
DEFINITION DATA BASE AND
THEY ARE APPLIED TO POINTS.

4.1.1.28

VALIDATE THAT TWO DIMEN-
SIONAL PLOTS OF PROCESS
HISTORICAL DATA CAN BE
GENERATED. THE PLOTS CON-
TAIN POINT IDENTIFICATION
AND THE TIME INTERVAL.

4.1.1.28

VALIDATE THAT TWO DIMFN-
SIONAL PLOTS OF COMPOSED/
CALCULATED/ TRANSFORMED
HISTORICAL DATA CAN BE
GENERATED. THE PLOTS CON-
TAIN POINT IDENTIFICATION
AND THE TIME INTERVAL.

4.1.1.29

VALIDATE THAT DATA RECORDING
FILES CAN BE CREATED AND
EDITED BY AN OPERATOR.
6.1.1.29

VALIDATE THAT OFF-LINE CALI-

BRATION FILES CAN BE CREATED
AND EDITED BY AN OPERATOR.

3 __ VALIDATION APPROACH

[ 3.1
VALI-
DATION

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC

3.2 SUMMARY OF VALIDATION APPROAC

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.3.2.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH 7.4.2.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.6.2.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.6.2.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO'S. 6.2.9.3, 6.3.4
AND 6.13.6.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.5.

Page AS

3.3 SUMMARY OF ACCEPTANCE CRITERIA

COMPLI-

CERTIF1-
CATION

REFER TO STATIC TEST PROCEDURE
PARAGRAPH MO, 7.3.2.

VERIFY THAT THE OUTPUT (USING THE

APPLICABLE DIGITAL FILTERS) ARE

WITHIN #/- 1T OF THE ALTERNATIVELY

CALCULATED VALUE.

REFFR TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.6.2.

REFER TO STATIC TEST PROCEDURE
PARAGCRAPH NO. 7.6.2.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO'S. 6.2.9.3, 6.3.4
AND 6.3.6.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 7.5.

e

I1 SSV10
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n

IDENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) TO BE

OPERABILITY OF 1DT'S

OPERABILITY OF VIDEO
COPIER (VERSATEC)

RANCE CHECKX AND
PARAMETER VALIDATION
STATUS REPORTING

USE OF PARAMETER
VALIDATION STATUS FOR
DISPLAY GENERATION

APPLICATION OF INPUT
POINT COMPENSATLON
TO DISPLAYED VARIABLES

ERIS SOFTWARE VALIDATION MATRIX

A. APPLICABLE PARAGRAPH NO. OF
THE “ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFiCATION
REVISION 1

B. INTERPRETATION OF VALIDATION
REQUIREMENTS

e e e . - cosm—

A. 4.2.1.1.), 4.3.1.2

B. VALIDATE THAT THE OPERATING
SYSTEM FUNCTIONS SUPPORTING
THE VIDED DISPLAY ARE
OPERAT IONAL..

A. 4.2.1.1.}

B. VALIDATE THAT THE OPERATING
SYSTEM FUNCTIONS SUPPORTING
HARDCOPY DEVICES ARE
OPERATIONAL .

Ao 4.2.1.1.3, 4.2.1.1.4

B. VALIDATE THAT THE RANGE
CHECK INDICES GENERATE
APPROPRIATE FRROR MESSAGES
FOR OUT-OF-SENSOR-RANGE
PROCESS INPUTS. VALIDATE
THAT THE RTAD SUB-SYSTEM
SHONS THT VALIDATION STATE.

A, 4.2.1.1.4

B. VALIDATE THAT THE PARAMETER
STATUS IS USED CORKECTLY
FOR DISPLAY GENERATION.

A. 6.2.1.1.5

B. FOR DISPLAYED VARIABLES
REQUIRING COMPENSATION, VALI-
DATE THAT ANALOC OR COMPUTED
VARIABLES REPRESENTING
UNCORRECTED FLOWS AND LEVELS
ARE COMPENSATED AS A FUNCTION
OF FLUID TENPERATURE AND
PRESSURE .

STATIC
TEST

STATIC
TEST

STATIC

TEST

STATIC
TEST

S —— - i -

3.2 SUMMARY OF VALIDATION APPROACH

REFER ™) STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3,

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3.4.1.1.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3.2 AND
10.4.3.4,

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3.1.2.1.

3.3 SUMMARY OF ACCEPTANCE CRITERIA

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3.4.1.1.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3.2 AND
10.4.3.4,

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3.1.2.1.

oty B

Page AS

r———————

I1 SSVID
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ER1IS SOFTWARE VALIDATION MATRIX

Page A

1
IDENTIF ICATION OF ERIS
FEATUKES (FUNCTION
PERFORMANCE CAPASILITY,
OR PARAMETER) TO BE
VALIDATED

2

A. APPLICABLE PARAGRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIKEMENTS © SPECLF ICATION
REVISION 1

B. INTERPRETATION OF VALIDATION
REQUIKEMENTS

3 VALIDATION APPROACH

3.1
VALI~
DATION

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

COMPLI-

CERTIFI-
CATION

32

33

34

35

CALCULATION OF DEKRIVED
PARAMETERS

LIMIT CHECKING OF
VAR [ABLES

DETERMINATION OF THE
VALIDATION STATUS OF
CRITICAL PLANT

VAR IABLES

RPV/CONTAINMENT ALARM
INDICATION CHEOX

A. 4.2.1.1.6

B. VALIDATE THAT FOR PROCESS
VARIABLES NOT DIRECTLY
HEASURED, e.g., BULK POOL
AND KPV TEMPERATURES AND RV
LEVEL, THE RTAD SUBSYSTEM
CAN CORRECTLY DERIVE THESE
VARIABLES FROM OTHER
MEASURED VARIABLES.

A. 4.2.1.1.7

B. VALIDATE THAT THE SYSTEM CAN
CHECK ANY ANALOG INPUT
AGAINST MULTIPLE LIMITS.

A. 4.2.1.1.9

B. VALIDATE THAT THE RTAD SUB~
SYSTEM 1S ABLE TO CORRECTLY
DETERMINE THE VALIDATION
STATUS (NOT MEASURED, NOT
VALIDATED, VALIDATED) OF
THE MEASURED/DERIVED VALUE
OF THE CRITICAL PLANT VARIA-
BLES (CONTROL PARAMETERS).
ALSO VALIDATE THAT THE
STATUS IS USED CORRECTLY
FOR DISPLAY GENERATION.

A. 4.2.1.1.10

B. VALIDATE THAT THE "RPV
ALAKM = AND/OR “CONTAINMENT
ALAKM “ INDICATIONS AS THEY
APPEAR ON EACH DISPLAY,
REFLECT THE PROPER STATUS
(INACTIVE, CAUTION, OR
ALAKM) AS GOVEKNED BY THE
RPV AND CONTAINMENT CONTROL
DISPLAY LIMIT TAGS AND EVENT
INDICATIONS .

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

USING SIMULATED INPUTS AND/OR
DATA BASE PROVIDE ALL NECESSARY
INPUTS TO CALCULATE POOL TEMP.
AND RPV TEMP.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.6.1.1.3.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO'S. 10.4.3.1.1 AND
10.4.3.1.2.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3.3.

USING APPROPRIATE RPV/CONTAINMENT
DISPLAYS VERIFY THAT THE DISPLAYED
OUTPUT IS WITHIN +/- 1% OF THE
ALTEKNATIVELY CALCULATED VALUES.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.6.1.1.3.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO'S. 10.4.3.1.1 AND
10.4.3.1.2.

KREFER TO STATIC TEST PROCEDURE 4

PARAGRAPH NO. 10.4.3.3,

=

ad

I1 SSVID
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»

1

IDENTIFICATION OF ERIS
FEATURES (FUNCT 1OM

FERFONMANCE CAPABILITY,
OR PARAMETER) TO B&

VALIDATED
VALIDATE RTAD DATA
STORACE

PROVISION FOR OPERATOR
TO CALL DISPLAYS/MENU

FROVISION FOR OPERATOR
TO CALL FOR VERTICAL
SCALE SCREEN DISPLAY

PROVISION FOR PAGING
FORWARD OR BACKWARD
THROUGH MENU FORMATS

ERIS SOFTWARE VALIDATION MATRIX

APPLICABLE PARAGRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

4.2.1.1.16

VALIDATE THAT THE RTAD SuB-
SYSTEM CAN STORE )0 MINUTES
WORTH OF DATA FOR ALL CON-
TROL PARAMETERS AND THEIR
COMPONENTS . ALSO VALIDATE
THAT THIS DATA IS
RETRIEVABLE FOR DISPLAY
CENERATION.

4.2.1.1.17

VALIDATE THAT FUNCTION KEYS
ALONE OR FUNCTION KEYS AND
ALPHANUMER IC KEYS (COLLEC-
TIVELY KNOWN AS OPERATORS
KEYBOARD ) ARE PROVIDED AND
CAN CALL UP ANY DISPLAY OR
"Ny

42,1012

VALIDATE THAT THE OPERATOR
CAN REQUEST A MARDCOPY OUT-
PUT OF A FORMAT USING THE
KEYBOARD .

. §.2.1.0.17

VALIDATE THAT THE OPERATOR
CAN REQUEST VERTICAL SCALE
CHANGE OF SELECTED CONTROL
PARAMETER ON EPG DISPLAYS OR
TREND PLOTS USING THE
EEYBOARD .

4.2.1.1.17, 4.2.1.2.1
VALIDATE THAT THE OPERATOR

CAN PAGE PORWAKD AND BACK-
WARD THROUGH MENU FORMATS.

LN
VALI-
DAT ION

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

3.2 SUMMARY OF VALIDATION APPROACH

CREATE A SCENARIO THAT ALLOWS 30
MINUTES STORAGE OF DATA FOR ALL
CONTROL PARAMETERS AND THEIR
COMPONENTS, AND UPDATES THE DIS-
PLAY FOR 30 MINUTES BASED ON THE
SCEMARIO INPUTS.

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3,

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.4.3,

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3 (CHANGE
VERTICAL SCALES USING PAGE
FORWARD/PAGE BACKMARD KEYS).

REFER TO STATIC TEST PROCEDURE
PARAGRAPH NO. 10.3,

3 _ VALIDATION APPROACH 4

CERTIF
CATION

3.3 smgot wct.nuu CRITERIA
VERIFY THAT THE SCREEN DISPLAYS
ARE DYNAMICALLY UPDATED POR TME
FULL 30 mImuTES.

ACTIVATION PROVIDES REQUESTED C,J'
DISPLAYS/MENU .

I1 SSVD

A HARDCOPY OF THE DISPLAY FORMAT G,,.}‘,
IS PROVIDED.

ACTIVATION PROVIDES REQUESTED el
VERTICAL SCALE CHANGE
ACTIVATION CHANGES DISPLAY PAGES (»,j

IN REQUESTED PASHION.

¢€880€-D03N



FRIS SOFTMARE VALIDATION MATRIX Page A9
2
) A. APPLICABLE PARAGRAPH NO. OF
IDENTIFICATION OF ERIS THE “FERIS VALIDATION TEST 3 VALIDATION APPROACH 4
FEATURES (FUNCTION REQUIREMENTS™ SPECIFICATION | 3.1 COMPLI-
PERFORMANCE CAPABILITY, REVISION ) VALI- ANCE

0 OR PARAMFTER) TO BE | B. INTERPRETATION OF VALIDATION | DATION CERTIFI-

ITEM VAL IDATED REQU IREMENTS WETHOU | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCFPTANCE CRITERIA | CATION

41  KEYBOARD WEQUESTS AND  A. 4.2.1.1.17 STATIC  STATIC PROCEDURE PARAGRAPH STATIC PROCEDURE PARACRAPH ad
RESPONSES ARE DIS- TEST NO. 10.3, STEP 28. NO. 10.3, STEP 28.

PLAYED WITH INSTRUC- B. VALIDATE THAT KFYBOARD

TION FOR OPERATOR REQUESTS AND RESPONSES ARF
DISPLAYED ON THE CRT WITH
INSTRUCTIONS FOR OPERATOR
CHOICES AND INFORMATION
REQUIRED.

42 PROVISION FOR PRE- A 4.2.1.1.17 STATIC  STATIC PROCEDURE PARAGRAPH STATIC PROCEDURE PARAGRAPH ot
VENTION OF INADVFRTENT TEST NO. 10.), STEPS 4A-4E, 2, 3, &, NO. 10.3, STEP 2C-2G, 4A-4E, BA,

EXECUTION OF PROGRAMS  B. VALIDATE THAT CAPARILITY 8, AND 9. B8, AND 9A-9C.
WHICH MAY ALTER STORFD EXISTS TO PREVENT INADVFR-
DATA. TENT OF PROGRAMS SO STORFD
DATA MAY NOT BE ALTERED.

43 PROVISION FOR DISABLING A. 4.2.1.1.17 STATIC  STATIC PROCEDURE PARAGRAPH SEE STEP SA THROUGH SE. PN | E
AND ENABLING OF KEY- TEST NO. 10.3 STEP SA THROUGH SE. 0z
BOARD SFILECTABLF B. VALIDATE THAT ANY SFT OF E 5
FUNCT10NS KEYBOARD SELECTABLE FUNC- @ Q

TIONS CAN BE DISABLED ON w
ONE OR MORE SYSTEM ol
KEYBOARDS . @

w

44 PROVISION FOR A. 4.2.1.1.17 STATIC ASSIGN PUNCTION XEY TO A SELECTED  ACTIVATION OF PUNCTION KEY mincs o/
REASSIGNING OF FUNCTION TEST FORMAT AND SEE IF ACTIVATION OF UP RIGHT FORMAT.

SWITCHES UNDER SOFTWARE B. VALIDATE THAT FINCTION KFY BRINGS UP THIS FORMAT.
CONTROL . SWITOMES ARE REASSICNABRLY STEP 6B,
UNDER SOFTMARE CONTROL.
45  TABULAR FORMAT OF MENU A. 4.2.1.2.1 STATIC USING GDC CALL THE SYSTEM MENU IT IS CONCLUDED BY OBSERVATION
DISPLAYS TEST AND ANALYZE THAT THE SYSTEM MENU THAT THE SYSTEM DISPLAYS a./
B. VALIDATE THAT THE SYSTEM IS DISPLAYED IN TABULAR FORMAT. ARE PRESENTED IN TABULAR FORMAT.
MENU DISPLAY IS PRESENTED
IN TABULAR FORMAT.

46  HORIZONTAL SCALE FOR A, 4.2.1.2.24 STATIC USING GDC CONTROLS, CALL RPV LAST 10 MINUTES WORTH OF TREND
RPY CONTROL PARAMFTER TEST CONTROL DISPLAY(S). APPLY KNOWN IS PRESENTED FOR ALL CONTROL = A
(EXCEPT RPV TENP.) B. VALIDATE TMAT THE HOR 1ZONTAL SIMULATED INPUTS FOR CONTROL PARAMETERS. LAST 30 MINUTES OF

TREND PLOT IS THE MOST
RECENT PAST 10 MINUTES.
THE SCALE FOR RPV TEMP
1S 30 MINUTES.

SCALE FOR FACH CONTROL
PARAMETFR REPRESENTS THE
MOST RECENT TEN MINUTES
EXCEPT FOR THE RPV TEMPERA-
TURE IN WHICH CASE THE MOST
RECENT 30 MINUTES SHOULD BF
REPRESFNTED.

PARAMETERS FOR 30 MINUTES.
(PARA. NO. 10.4.3.1.2).

TREND 1S PRESENTED FOR THE RPV
TEMPERATURE.



Page AlO

ERIS SOFTWARE VALIDATION MATRIX

|
i

CERTIFI-

ANCE
METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCF CRITERIA | <s7iON |

.

CuMril-

VALIDATION APPROALM

1 ]
VALI-
DA™ 1ON

|

REQUIPSEATS™ SPECIFICATION

R ¥ision 1

ERPRETATION OF VALIDATION

F QUIFFMENTS

THE "ERLIS V'LIDATION TEST

8.

A. APPLICABLE PARAGRAPH NO. OF

]
|

VALIDATED

OR PARAMETER) TO BE

FEATURES (FuscCYion

PERFORMANCE CAPABILITY,

IDENTIFICATION OF ERIS

o)

STATIC  CALL ALL EPC RPV CONTROL DISPLAYS THE OPERATOR SELECTABLE AND DEFAULT

A, 4.2.0.2.8

& OPERATOR SELECTABLE

VERTICAL SCALES FOR ALL RPY CONTROL

TEST

AND DEFAULT VERTICAL
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i
IDENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) TO B¢
VALIDATED

TRACKING OF VARIABLE
LIMIT VALUES USING
LIMIT LINES

HOR1ZONTAL SCALE POR

ALL CONTAINMENT CONTROL

PARAMETERS IN TREND
PLOTS IS MOST RECENT
PAST 10 MINUTES.

OPERATOR SELECTABLE
AND DEFAULT VERTICAL
SCALES FOR CONTA INMENT
CONTROL PARAMETERS

CORRECT PRESENTATION
OF THE LIMIT TACS AND
CORRECT COMNECTION OF
THE LIMIT TAC TAILS TO
THE BAR GRAPHS FOR THE
CONTAINMENT CONTROL
PARAMETERS

ERIS SOPTWARE VALIDATION MATRIX

A. APPLICABLE PARAGRAPH NO. OF

THE "ERIS VALIDATION TEST

REQUIREMENTS™ SPECIFICATION

REVISION 1

- INTERPRETATION OF VALIDATION
REQUIREMENTS

- 4.2.1.2.2

VALIDATE THAT FOR THE RPV

CONTROL DISPLAYS THE LIMIT

LINES TRACK THEIR ASSOCIATED
PROCESS LIMIT VALUES WITHIN
THE VERTICAL SCALE. VALIDATE
THAT THE COLOR CODING 1S
CONSISTENT WITH THE CORRE-
SPONDING LIMIT TAC.

. §.2.1.2.2

VALIDATE THAT THE HORIZONTAL
SCALE FOR EACH PARAMETER
REPRESENTS THE MOST RECENT
TEN MINUTES.

- 4.2.1.2. 2

« VALIDATE THAT THE OPERATOR

SELECTABLE AND DEFAULT
VERTICAL PLOT SCALES FOR
THE CONTROL PARAMETERS ARE
AS SHOMN IN (95-4020
DOCUMENT .

4.2.1.2.20

« VALIDATE THAT THE DYNAMIC

AND/OR STATIC PROCESS LIMITS
FOR EACH CONTROL PARAMETER
FOR CONTAINMENT CONTROL) ARE
AS SPECIFIED IN C95%-4020.
VALIDATE THAT THE LIMIT TAC
“TAILS™ CONNECT TO THE BAR
GRAPH AT THE CORRECT POINT
WHICH CORRESPONDS TO THe
PROCESS LIMIT AND ARE

SHOWN IN 95-4020.

STATIC
TEST

STATIC
TEST

STATIC
TEST

STATIC
TEST

VALIDAT 10N

3.2 SUMMARY OF VALIDATION APPROACH

USING KNOWN SIMULATED INPUTS
AND/OR DATABASE VARY THE VALUES
AND VERIFY THE REQUIRED TRACKING
AND COLOR CODING.

USING GDC CONTROLS CALL EACH
CONTAINMENT CONTROL DISPLAY,
APPLY KNOWN SIMULATED INPUTS
FOR CONTROL PARAMETERS FOR
10 MINUTES.

CALL ALL EPC CONTAINMENT CONTROL
DISPLAYS ON 1DT CONSOLES AND
REVIEW SELECTABLE AND DEFAULT
VERTICAL SCALES FOR ALL

CONTA INMENT CONTROL"™ CONTROL
PARAMETERS .

CALL ALL CONTAINMENT CONTROLS EPC
DISPLAYS AND VERIFY THAT THE RACK-
GROUND INFO CORRESPONDS TO THAT IN
THE DESIGN SPECIFICATION. USING
SIMULATED INPUTS AND OR DATABASE
VERIFY THAT THE COLOR CODES ARE
CONSISTENT WITH THE VALUE OF THE
VARIABLE.

i

3.3 SUMMARY OF ACCEPTANCE CRITERIA

SCREEN AND THE TIME ASSOCIATED
WITH PLACEMENT OF THE MOST RECENT
VALUE OF PLACEMENT ON THE TREND
DISPLAY.

THE DISPLAYED VARIABLE LIMIT
(PRESENTED BY ASSOCIATED LIMIT
LINE) IS WITHIN /- 1T OF THE
ALTERNATIVELY CALCULATED VAILUE OF
THE VARIABLE LIMIT AT ANY GIVEN
INSTANT IN TIME, AND THE COLOR
CODE OF THE LIMIT TAGC IS CONSIS-
TENT WITH THE VALUE OF THE
PARAMETER .

LAST 10 MINUTES OF TREND IS PRE-
SENTED FOR ALL CONTAINMENT CONTROL
PARAMETERS .

THE OPERATOR SELECTABLE AND DEFAULT
VERTICAL SCALES ARE THE SAME AS
THOSE SHOWN IN THE SYSTEM DESIGN
SPECIFICATIONS C95-4020.

THE LIMIT TAC NAMES ARE THE SAME AS
THOSE SHOWN IN THE DESIGN SPECIFI-
CATIONS. THE LIMIT TAC TAILS
CONNECT TO THE BAR GCRAPH AT THE
POSITION SPECIFIED IN TME DESIGN
SPECIFICATION, AND COLOR CODE OF
THE LIMIT TAGC IS CONSISTENT WITH
THE VALUE OF THE PARAMETER.

Page All

“
COMPLI-
ANCE
CERTIFI-

CATION
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1
IDENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) TO BE
VAL IDATED
ACCURACY OF CONTAINMENT
CONTROL PARAMETER
TREND, TREND LINE COLOR
CODING, PLACEMENT OF
TREND LINE FOR UNDER/
OVER SCALE AND DISPLAY
OF AVERAGE VALUE IN
CASE OF MULTIPLE
SAMPLES DURING THE
DISPLAY RESOLUTION
INTERVAL

TRACKING OF VARIABLE
LIMIT VALUES USING
LIMIT LINES

PRESENTATION OF
CONTROL PARAMETERS
IN TREND PLOT FORM

A

ERIS SOFTWARE VALIDATION MATRIX

APPLICABLE PARACRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

4.2.1.2.2¢

« VALIDATE THAT THE TREND

« VALIDATE THAT ALL

LINES TRACK THE CONTAINMENT
CONTROL PARAMETERS. VALI-
DATE THAT THE LINE COLOR
CODING IS CONSISTENT WI'TH
THE PARAMETER STATUS IN BAR
GRAPH. VALIDATE THAT TREND
LINES APPEAR AT THE TOP OR
BOTTOM OF THE PLOT WHEN CON-
PARAIETER EXCEEDS THE VERTI-
CAL SCALE IN THE CORRESPOND-
ING DIRECTION. VALIDATE THE
WEIGHTED AVERAGE VALU'E IS
DISPLAYED WHEN MORE THAN ONE
SAMPLE IS TAKEN BY DAS IN
THE DISPLAY RESOLUTION TIME
INTERVAL.

4.2.1.2.2

LIMIT LINES ARF APPLICABLF
TO CONIROL PAKAMETERS ONLY
AND SHALL BE VALIDATED

ACCORDING TO PARAGRAPH

4.2.1.2.2.G FOR INDIVIDUAI
TREND PLOTS AS WELL AS THE
PLOTS ON THE EPC DISPLAYS.

4.2.1.2.3

CONTROL
PARAMETERS AND THEIR Com-
PONENTS CAN BE DISPLAYED
ON TREND PLOTS AND THAT
THE DISPLAYS CONFORM TO
THE FOLLOWING:
a) HORIZONTAL PLOT SCALE:
VALIDATE THAT THE DATE

3.1

VALI-
DATION
METHGD

STATIC
TEST

STATIC
TEST

VALIDATION APPROACH

3.2 SUMMARY OF VALIDATION APPROACH

USING SIHMULATED INPUTS AND/OR
DATABASE, VARY THE VALUE OF THE
CONTAINMENT CONTROL PARAMETER OVER
A RANGE OF ~10% TO #1102, AT
LEAST & SETS OF INPUT VALUES
SHOULD BE SIMULATEWL IN THE DISPLAY
RESOLUTION INTERVAL.

USING ENOWN SIMULATED INPUTS AND/
OR DATABASE, VARY THE VALUE OF
VAKIABLE PROCESS LIMIT(S) ASSO-
CIATED WITH THE CONTROL
PARAMETERS .

USING GDC CALL THE TREND PLOT
MENU. USING FORMAT NUMBERS
iDENTIFIED IN THE MENU CALL EACH
OF THE FORMATS LISTED IN THE MENU,
AND VERIFY STATEMENTS CONTAINED
IN COLUMN 2 OF THIS MATRIX
AGAINST C95-4020, USING KNOWN
SIMULATED INPUTS AND/OR DATABASE,
VARY THE VALUE OF THE PROCESS
VARIABLE AND VERIFY THE PRESEN-

3.3 SUMMARY OF ACCEPTANCE CRITERIA

THE VALUE PRESENTED BY TREND LINES
IS WITHIN +/-11 OF THE CORRESPOND-
ING KNOWN INPUT VALUE. THE COLOR
OF THE TREND LINE CORRESPONDS TO
THE VALUE OF THE PARAMETER DIS~-
PLAYED (ON BAR GRAPH) AT ANY TINE
INSTANT. THE TREND LINE 1S DIS-
PLAYED IN THE BOTTOM OF THE TREND
PLOT WHEN THE PARAMETER VALI'ES ARE
BETWLEN O AND -10% OF THE SELECTED
SCALE. THE TREND LINE IS DISPLAYED
IN THE TOP OF THE TREND PLOT WHEN
THE PARAMETER VAIUES ARE BETWEEN
100T AND 110% OF THME SELECTED
SCALE. THE VALUE PRESENTED BY THE
TREND PLOT AT ANY GIVEN INSTANT,
OR THE WEICHTED AVERAGE OF ALL THE
CORRESPONDING SIMULATED INPUT
VALUES WHICH OCCUR BETWEEN THE
TIME WHEN LAST TREND PLOT VALUE
WAS PLACED ON THE SCREEN AND THE
TIME ASSOCIATED WITH THE PLACEMENT
OF THE MOST RECENT VALUE OF
PARAMETER ON THE TREND DISPLAY.

THE DISPLAYED VARIABLE LIMIT
(PRESENTED BY ASSOCIATED LIMIT
LINE) IS WITHIN +/-1% OF THE
ALTERNATELY CALCULATED VALUE OF
THE VARIABLE AT ANY GIVEN INSTANT
IN TIME, AND THE COLOR CODE OF THE
LIMIT TAG IS CONSISTENT WITH THE
VALUE OF THE PARAMETER.

EACH CONTROL PARAMETERS IDENTIFIED
IN THE SYSTEM DESIGN SPECIFICATION
HAS A FORMAT NUMBER ASSIGNED TO IT
IN THE TREND PLOT MENU. THE BACK-
GROUND INFORMATION ASSOCIATED WITH
EACH FORMAT CORRESPONDS DIRECTLY

TO THE SAME INFORMATION PRESFNTED

IN THE DESICN SPECIFICATION. THE

DIGITAL VALUES CORRESPOND DIRECTLY
TO THE KNOWN INPUTS AND BAR CRAPHS

Page Al2
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ERIS SOFTWARE VALIDATION MATRIX Page Al)

1 A. APPLICABLE PARAGRAPH NO. OF
IDENT IFICATION OF ERIS THE “ERIS VALIDATION TEST | VALIDATION APPROACH ‘
FEATURES ( FUNCT 10N REQUIREMENTS" SPECIFICATION 1 ) g ' ‘ ] ' ' | comeri-
PERFORMANCE CAPABILITY, REVISION 1 ANCE
OR PARAMETER) TO B . INTERPRETATION OF VAL IDATION CERTIFI-
_ VALIDATED REQUIREMENTS 3.2 SUMMARY OF VALIDATION APPROACH | 5.3 Svewny oF ACCEPTANCE CRITERIA | CaTiON

 —— S —— -

R ———

THAT THE HORIZONTAL TATION OF BAR GRAPHS AND DIGCITAL ARE ACCURATE TO WITHIN THE RESOLL-
at) SCALE FOR EACH PLOT VALUES PER REQUIREMENTS INCLUDED TION OF THE IDT CRT.
REPRESENTS THE mosT IN COLUMN 2 OF THIS MATRIX.
FECENT THIRTY MINUTES.
VERTICAL PLOT SCALE:
VALIDATE THAT THE VERTI-
CAL USED FOR EACH PLOT
REPRESENTS THE INSTRUMENT
RANGE OF THE PROCESS
INPUT BEING PLOTTED
EXCEPT FOR CONTROL PARAM-
ETERS WHICH MAY HAVE
MULTIPLE SCALES (SEg
PARACRAPH 4.2.1.2.2.»
FOR VALIDATION OF CONTROL
PARAMETER TREND PLOTS).
BAR GRAPU AND DIGITAL
READOUT: VALIDATE THAT
THE BAR CRAPH AND DIGITAL
READOUT CORRECTLY REFLECT
THE SINGLE PROCESS INPUT
VALUE AND STATUS (OUT OF
RANCE, IN RANGE) AS
APPLICABLE TO EACH INPUT.
FOR VALIDATION OF CONTROL
PARAMETERS SEE PARAGRAPH
4.2.1.2.2.C.
LIMIT TAGS: LIMIT TAGS ARE
APPLICABLE ONLY TO CONTROI
PARAMETERS AND SHALL BE
VALIDATED ACCORDING TO
PARAGRAPH 4.2.1.2.2.D POR
THE INDIVIDUAL PLOTS AS
WELL AS FOR THE PLOTS ON
THE EPC DISPLAYS.
TREND LINES: VALIDATE THE
TREND LINES FOR PROCESS
INPUTS AS WELL AS CONTROL
PARAMETERS ACCORDING TO
PARACRAPH 4.2.1.2.2.F.
LIMIT LINES: LIMIT LINES
ARE APPLICABLE TO CONTROL
PARAMETERS ONLY AND SHALL
BE VALIDATED ACCORDING TO
PARAGRAPH 4.2.1.2.2 C FOR
INDIVIDUAL TREND PLOTS AS
WELL AS THE PLOTS ON THE
EPC DISPLAYS.
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ERIS SOFTWARE VALIDATION MATRIX Page Al4

—

. APPLICABLE PARAGRAPH NO. OF

IDENT IFICATION OF ER1S THE “ERIS VALIDATION TEST VALIDATION APPROACH .

FEATURES ( FUNCT ION REQUIREMENTS™ SPECIFICATION 3.1 | COMPLI-
PERFORMANCE CAPABILITY, REVISION 1 VALI- ANCE

OR PARAMETER) TO BE INTERPRETATION OF VALIDATION | DATION CERTIFI-
VAL IDATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCE CRITERIA | caTion

SRV OPEN STATUS EVENT v $:3:3.3:8:% STATIC  SEE STATIC TEST PROCEDURE PARA. SEE STATIC TEST PROCEDURE PARA a,j
INDICATOR ON EFG TEST NO. 10.4.3.2.1. NO. 10.4.3.2.1. ’ :
DISPLAY . FOR A REPRESENTATIVE NUMBER

OF INPUT COMBINATIONS OF SRY

OPEN COMMANDS AND POSITION

INDICATIONS, VALIDATE THAT

THE SRV OPEN STATUS INDICA-

TIONS, VALIDATE THAT THE SRV

OPEN STATUS INDICATIONS ON

DISPLAYS CORRECTLY REFLECT

THE APPROPRIATE SYSTEM

STATES AND THEIR ASSOCIATED

COLOR CODING AND LABELS.
MSIV SHUT STATUS EVENT s aleladib? STATIC SEE STATIC TEST PROCEDURE PARA. SEE STATIC TEST PROCEDURE PARA ey
INDICATOR ON EPG TEST NO. 10.4.3.2.2. NO. 10.4.3.2.2. F
DISPLAY . FOR A REPRESENTATIVE NUMBER

OF INPUT COMBINATIONS OF

MSIV 1SOLATION COMMANDS ,

TIME SINCE RECEIPT OF COM-

MAND, AND VALVE POSITIONS,

VALIDATE THAT THE MSIV SHUT

STATUS INDICATION CORRECTLY

REFLECTS THE APPROPRIATE

STATES AND THEIR ASSOCIATED

COLOR CODING AND LABELS.

11 SSV1O

GROUP ISOLATED STATUS v S:ks0:3:0:) STATI( SEE STATIC TEST PROCEDURE PARA. SEE STATIC TEST PROCEDURE PARA
EVENT INDICATOR ON TEST NO, 10.4.3.2.3. NO. 10.4.3.2.3
EPC DISPLAY . FOR A REPRESENTATIVE NUMBER

OF INPUT COMBINATIONS OF

ISOLATION COMMANDS , TIME

SINCE RECEIPT OF COMMAND,

VALVE POSITIONS, FLOW PATHS,

AND ISOLATION GROUPS, VALI-

DATE THAT THE GROUP ISOLATED

STATUS INDICATIONS CORRECTLY

REFLECT THE APPROPRIATE

SYSTEM STATES AND THEIR

ASSOCIATED COLOR CORING AND

LABELS .




ERIS SOFTWARE VALIDATION MATRIX

Page AlS

1
IDENTIFICATION OF ERIS
FUATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) TO BE

VALIDATED

APPLICABLE PARAGRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

3 VALIDATION APEROACH

3a
VALI-
DATION

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

“
COMPLI-
ANCE
CERTIFI-
CATION

SCRAM STATUS EVENT
INDICATOR ON EPC
DISPLAY

D.G. OPERATION STATUS
EVENT INDICATOR ON EPG
DISPLAY

SPM SYSTEM STATUS
EVENT INDICATOR ON EPG
DISPLAY

A.

4.2.1.2.4.4

FOR A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
SCRAM COMMANDS, TIME SINCE
RECEIPT OF COMMAND, AND ROD
POSITION INDICATION, VALI-
DATE THAT THE SCRAM STATUS
INDICATIONS CURRECTLY
REFLECT THE APPROPRIATE
SYSTEM STATES AND THEIR
ASSOCIATED COLOR CODING AND
LABELS .

4.2.1.2.4.5

FOR A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF DG
INITIATION COMMAND, TIME
SINCE RECEIPT OF COMMAND,
AND DG CPERATIONAL STATUS
INFORMATION, VALIDATE THAT
THE DIESEL GENERATOR OPERA-
TION STATUS INDICATIONS
CORRECTLY REFLECTS THE
APPROPRIATE SYSTEM STATE
AND THEIR ASSOCIATED COLOR
CODING AND LABELS.

4.2.1.2.4.06

FOR A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
SPMS IMITIATION COMMAND,
TIME SINCE RECEIPT OF COM-
MAND, AND VALVE POSITIONS,
VALIDATE THAT THE SPMS
STATUS INDICATION CORRECTLY
REFLECTS THE APPROPRIATE
SYSTEM STATES AND THEIR
ASSOCIATED COLOR CODING
AND LABELS.

STATIC
TEST

STATIC
TEST

STATIC
TEST

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.2.4,

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.2.5.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.2.6.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.2.4.

SEE STATIC TEST PROCEDURE PARA.

NO. 10.4.3.2.5.

h’o'

e

SEE STATIC TEST PROCEDURE PARA. C-v“p g

NO. 10.4.3.2.6.

I1 SSVID
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ERIS SOFTWARE VALIDATION MATRIX

Page AlG

1

IDENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) TO BE

VALIDATED

APPLICABLE PARAGCRAPH NO. OF
THE "ERIS VALIDATION TEST

3 ; VALIDATION APPROACH

REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

ja
VALI-
DATION
METHOD

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

COMPLI~

CERTIFI-
CATION

64

5

MSL RADIATION/RADIATION
INDICATION EVENT INDI-
CATOR ON EPG DISPLAY

ADS OPEN STATUS EVENT
INDICATOR ON EPG
DISPLAY

SRV OPEN QUANTITY EVENT
INDICATOR ON EPG
DISPLAY

4.2.1.2.4.8

FOR A REPRESENTATIVE NUMBER
OF MSL RADIATION AND GENERAL
RADIATION MONITOR INPUT COM-
BINATIONS VALIDATE THAT THE
STATUS OF THE RADIATION INDI-
CATION IS CORRECT. VERIFY
THAT THE STATUS WILL INDI-
CATE ALARM WHEN BOTH ALARY
AND BAD DATA STATES EXIST.
WHEN BOTH CAUTION AND BAD
DATA STATES EXIST, VERIFY
THAT THE BAD DATA STATUS IS
INDICATED. VERIFY THAT THE
DEFAULT STATUS IS INACTIVE.

4.2.1.2.4.13

FOR A REPRESENTATIVE NUMBEK
OF ADS INITIATION COMMANDS
AND SRV POSITIONS VERIFY
THAT VHEN A COMMAND 1S
INITIATED, A SAFE STATUS

IS INDICATED FOR EACH OPEN
VALVE AND AN ALARM STATUS
IS INDICATED FOR EACH
CLOSED VALVE. FOR ANY
VALVE WHOSE POSITION IS
NOT KNOWN OR BAD DATA
VERIFY THAT BAD DA™A IS
INDICATED. WHEN NO INITIA-
TION COMMAND HAS BEEN
RECEIVED VERIFY THAT THE
INACTIVE STATUS IS
REFLECTED.

4.2.1.2.4.14

FOR A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF SRV
OPEN AND STUCK OPEN POSI-
TIONS, VALIDATE THAT THE
TOTAL QUANTITY OF OPEN
VALVES ARE INDICATED.

STATIC
TEST

STATIC
TEST

STATIC
TEST

SEE STATIC TEST PROCEDURE PARA.
NO. 10.6.1.2.4.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.6.1.2.3.

SEE STATIC TEST PROCEDURE PARA.
NO.'S 10.6.1.2.1 AND 10.6.1.2.2.

SEE STATIC TEST PMOCEDURE PARA.
NO. 10.6.1.2.4.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.6.1.2.3.

SEE STATIC TEST PROCEDURE PARA.
NO.'S 10.6.1.2.1 AND 10.6.1.2.2.
!

ed

o
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0
TEM VALIDATED

IDENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) TO BE

2

A. APPLICABLE PARAGRAPH NO. OF
THE “ERIS VALIDATION TEST
REQUIREMENTS” SPECIFICATION
REVISION 1

B. INTERPRETATION OF VALIDATION
REQUIREMENTS

SYSTEM STATES ON
EPGC DISPLAYS

67 COOLING AVAILABLE
STATUS SYSTEM STATES
ON EPC DISPLAY

66 WATER AVAILABLE STATUS

VALIDATE THAT THE ALARM
STATUS IS INDICATED IF AT
LEAST ONE VALVE IS STUCK
OPEN. VERIFY THAT BAD DATA
IS INDICATED ONLY IN THE
EVENT THAT NO SRVS ARE OPEN
OR STUCK OPEN AND THAT AT
LEAST ONE OF THE INPUT
VALVE POSITIONS IS BAD DATA.

A. 4.2.1.2.5.1

B. FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
WATER SOURCE QUANTITY, WATER
SOURCE LEVEL, AND MINIMUM
PUMP OPERATING LEVEL, VALI-
DATE THAT THE WATER AVAILA-
BLE STATUS INDICATIONS
CORRECTLY REFLECT THE APPRO-
PRIATE SYSTEM STATES AN
THEIR ASSOCIATED COLOR COoD-
ING AND LABELS.

A, 4.2,1.2.5.2

B. FOR EACH APPLICABLE SYSTEM

AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS COOL-
ING FLOW, COOLING PUMP
RUNNING STATUS, VALVE LINE
UP STATUS, AND COOLING WATER
AND SYSTEM INLET TEMPERA-
TURES, VALIDATE THAT THE
COOLING AVAILABLE STATUS
INDICATIONS CORRECTLY
REFLECT THE APPROPRIATE
SYSTEM STATES AND THEIR
ASSOCIATED COLOR CODING

AND LABELS.

ERIS SOFTWARE VALIDATION MATRIX

VALIDATION APPROACH

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

SEE STATIC TEST PROCEDURE PARA.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.4,

NO. 10.4.3.4.

I1 SSVID
€860£~003AN

SEE STATIC TEST PROCEDURE PARA.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.4,




ERIS SOFTWARE VALIDATION MATRIX

Page AlB

1
IDENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OR PARAMETER) T0 BE
VALIDATED

2
‘.

APPLICABLE PARAGRAPH NO, OF
THE "ERIS VALIDATION TEST

3 VALIDATION APPROACH

REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

3.1
VALI-
DATION
METHOD

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

“
COMPLI-
ANCE

CERTIFI-
CATION

MAIN CONDENSER VACUUM
STATUS SYSTEM STATES
ON EPC DISPLAYS

LIQUID AVAILABLE
STATES ON EPGC DISPLAY

RPV PRESSURE STATUS
SYSTEM STATES ON
EPC DISPLAY.

4.2.1.2.5.3 STATIC
FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
COWDENSER PRESSURE AND,
CONDENSER TRIP SETPOINT
PRESSURE, VALIDATE THAT THE
MAIN CONDENSER VACUUM
STATUS INDICATIONS COR-
RECTLY REFLECT THE APPRO-
PRIATE SYSTEM STATES AND
THEIR ASSOCIATED COLOR COD-
ING AND LABELS.

4.2.1.2.5.4 STATIC
TEST
FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
LIQUID SOURCE QUANTITY,
LIQUID SOURCE LEVEL, AND
MINIMUM PUMP OPERATING
LEVEL, VALIDATE THAT THE
LIQUID AVAILABLE STATUS
INDICATION CORRECTLY
REFLECTS THE APPROPRIATE
SYSTEM STATES AN THEIR
ASSOCIATED COLOR CODING
AND LABELS.

4.2.1.2.5.5 STATIC
TEST
FOR EACH APPLICABLE SYSTEM

AND A REPRESENTATIVE NUMBER

OF INPUT COMBINATIONS OF

SYSTEM PUMP PRESSURES, RPV

PRESSURES , AND PUMP QUANTI-

TIES, VALIDATE THAT THE RPV

PRESSURE STATUS INDICATIONS

CORRECTLY REFLECT THE APPRO-

PRIATE SYSTEM STATES AND

THEIR ASSOCIATED COLOR COD-

ING AND LABELS.

REFER TO STATIC TEST PROCEDURE
PARA. NO.'S 10.4.3.4.5 AND
10.4.3.4 6,

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.4.8,

SEE 10.4.3.4

REFER TO STATIC TEST PROCEDURE PARA.
NO.'S 10.4.3.4.5 AND 10.4.3.4.6.

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.4.8,

¢ ’-’

SEE 10.4.3.4
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ERIS SOFTWARE VALIDATION MATRIX

1
IDENTIFICATION OF ERIS
FEATURES (FUNCTION

PERFORMANCE CAPABILITY,

OR PARAMETER) TO BE
VAL IDATED

APPLICABLE PARAGRAPH NO. OF
THE "ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTZRPRETATION OF VALIDATION
REQUIREMENTS

Page A20

3 ; VALIDATION APPROACH

31
VALI-
DATION
METHOD

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

*
COMPLI-
ANCE
CERTIFI-
CATION

HYDRAULIC POWER
AVAILABLE STATUS
SYSTEM STATES ON
EPC DISPLAY

SYSTEM VALVE POWER
AVALLABLE STATUS
SYSTEM STATES ON
EPG DISPLAY

FEEDMATIR - CONDENSATE
SYSTEM PUMP RUN STATUS
SYSTEM STATES ON EPC

DISPLAY

4.2.1.2.5.8

FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
HYDRAULIC PRESSURE, AND
MINIMUM OPERATING HYDRAULIC
PRESSURE, VALIDATE THAT THE
HYDRAULIC POWER AVAILABLE
STATUS INDICATIONS CORRECTLY
REFLECT THE APPROPRIATE
SYSTEM STATES AND THEIR
ASSOCIATED COLOR CODING AND
LABFLS .

4.2.1.2.5.9

. FOR EACH APPLICABLE SYSTEM

AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
FLOW PATHS AND VALVE POWER
INFORMATION, VALIDATE THAT
THE HYDRAULIC POWER AVAILA-
BLE STATUS INDICATION COR-
RECTLY REFLECT THE APPRO-
PRIATE SYSTEM STATES AND
THEIR ASSOCTATED COLOR COD-
ING AND LARELS.

4.2.1.2.5.10

FOk EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINAIIONS OF
PUMP GROUPS, FLOW PATHS, AND
PUMP RUNNINGC INFORMATION,
VAL IDATE THAT THE FEEDWATER/
CONDENSATE SYSTEM PUMP RUN
STATUS INDICATION CORRECTLY
REFLECT THE APPROPRIATE
SYSTEM STATES AND THEIR
ASSOCIATED COLOR CODING AND
LABELS .

STATIC
TEST

STATIC

TEST

S5TaTIC
TEST

SEE STATIC TEST PROCEDURE PARA.
NO.'S 10.4.3.4.5 AND 10.4.3.4.6.

SEE STATIC TEST PROCEDURF PARA.
NO. 10.4.3.4.7.

SEE STA™.C TEST PROCEDURE PARA.
N, 10.4.3.4.1

SEE STATIC TEST PROCEDURE PARA.
NO.'S 10.4.3.4.5 AND 10.4.3.4.6.

SEE STATIC TEST PROCEDURE PARA.
10.4.3.4.1.

e’

SEE STATIC TEST PROCEDURE PARA. NO. & /
16.4.3.4.7.
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ER!S SOFTWARE VALIDATION MATRIX

Page A2L

1
LJENTIFICATION OF ERIS
FEATURES (FUNCTION
PERFORMANCE CAPABILITY,
OF PARAMETER) TO BE
VALIDATED

2
A

APPLICABLE PARAGRAPH NO. OF
THE “ERIS VALIDATION TEST
REQUIREMENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

3 VALIDATION APPRUACH

3.
VALI-
DATION
METHOD

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCE CRITERIA

.
ChmPLI-
ANCE
CERTIFI-
CATION

n

’8

SYSTEM PUMP/FAN RUN
STATUS SYSTEM STATES
RUN EPC DISPLAY

VALVE OPEN STATUS
SYSTEM STATES ON EPG
DISPLAY

VALVE LINE UP STATUS
SYSTEM STATES UN kPG
DISPLAY

A.

A.

4.2.1.2.5.11

FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
FLOW PATHS, PUMPS, AND PUMP
RUNNING INFORMATION, VALI-
DATE THAT THE SYSTEM PUMP/
FAN RUN STATUS INDICATIONS
CORRECTLY REFLECT THE APPRO-
PRIATE SYSTEM STATES AND
THEIR ASSOCIATED COLOR COD-
ING AD LABELS.

4.2.1.2.5.12

FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
VALVE POSITIONS AND MINIMUM
VALVE POSITIONS, VALIDATE
THAT THE VALVE OPEN STATUS
INDICATIONS CORRECTLY
REFLFCTS THE APPROPRIATE
SYSTEM STATES AND THZIR
ASSOCIATED COLOR CODING AND
LABELS .

4.2.1.2.5.13

FOR EACH APPLICABLE SYSTFM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
FLOW PATHS AND VALVE POSI-
TIONS, VALIDATE THAT THE
VALVE LINE-UP STATUS INDICA-
TIONS CORRECTLY REFLECT THE
APPROPRIATE SYSTEM STATES
AND THFIR ASSOCIATED COLOR
CODING AND LABELS.

STATIC
TEST

STATIC
TEST

STATIC
TEST

SEE STATIC TEST PRUCEDURE PARA.
NO. 10.4.3.4,

S5E STATIC TEST PRUCEDURE PARA.
N, 10.4.3.4,

SEE STATIC 1EST PROCEDURE PARA.
NO. 10.4.3.4.

SEE STATIC TEST PROCEDURE PARA.
MO, 10.4.3.4.

el

SEE STATI® YEST PROCEDURE PARA. ¢')

NO. 10.4.3.4,

SEE STATIC TEST PROCEDURE PARA. e')'

NO. 10.4.3.4.

I1 SSV1D
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ERIS SOFTWARE VALIDATION MATRIX

Page A22

1

IDENTIFICATION OF ERIS
FEATURES (FUNCTION

PERFORMANCE CAPABILITY,

) OR PARAMETER) TO BE

VALIDATED

APPLICABLE PARAGRAPH NO. OF
THE “ERIS VALIDATION TEST
REQUIRENENTS™ SPECIFICATION
REVISION 1

INTERPRETATION OF VALIDATION
REQUIREMENTS

L

VALIDATION APPROACH

3.1
VALI-
DATION
METHOD

3.2 SUMMARY OF VALIDATION APPROACH

3.3 SUMMARY OF ACCEPTANCF CRITERIA

B
COMPLI-
ANCE
CERTIFI-
CATION

” CONTAINMENT PRESSURE
STATUS SYSTEM STATES
ON FPG DISPLAY

80 POOL LEVEL STATUS

SYSTEM STATES ON EPG
DISPLAY

81 2-D PLOTS

4.2.1.2.5.14

FOR EACH APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
CONTAINMENT OR DRYWELL
PRESSURES AND SPOAY INITIA-
TION PRESSURE LIMITS, VALI-
DATE THAT THE CONTAINMENT
PRESSUKE STATUS INDICATION
CORRECTLY REFLECTS THE
APPROPRIATE SYSTEM STATES
AND THEIR ASSOCIATED COLOR
CODING AND LABELS

4.2.1.2.5.15

FOR EACA APPLICABLE SYSTEM
AND A REPRESENTATIVE NUMBER
OF INPUT COMBINATIONS OF
SUPPRESSION POOL LEVELS AND
SPRAY NOZZLE ELEVATIONS,
VALIDATE THAT THE POOL
LEVEL STATUS INDICATION
CORRECTLY REFLECTS THE
APPROPRIATE SYSTEM STATES
AND THEIR ASSOCIATED COLOR
CODING AND LABELS.

4.2.1.2.6

VALIDATE THE CAPABILITY TO
GENERATE REAL-TIME COLOR
GRAPHIC 2D PLOTS FROM
PROCESS VARIABLES | COMPOSED
POINTS,, CALCULATED VAKIA-
BLES, AND TRANSFORMED VARIA-
BLES. VALIDATE THAT THESE
PLOTS REPRESENT THE CURRENT
VALUES OF THE TWO PARAMETERS
AS A DISTINCT ENTITY AND
THAT THE CURVE CONTINUOUSLY
TRACKS THE VALUES OF THE TwWO
PARAMETERS . ALSO VALIDATE

STATIC
TEST

STATIC
TEST

STATIC
TEST

SEE STATIZ TEST PROCEDURE PARA.
NO. 1C.4.3.4

REFER TO STATIC TEST PROCEDURE
PARA. NO. 10.4.3.1.1.6,

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.5

SEE STATIC TEST PROCEDURE PARA.
NO. 10.4.3.4

REFER TO STATIC TEST PROCEDURE
PARA. NO. 10.4.3.1.1.6

SEE STATIC TEST PROCEDURE PARA. (3/
NO. 10.4.3.5

b

&
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ERIS SOFTWARE VALIDATION MATRIX Page A23
2
1 A. APPLICABLE PARAGRAPH NO. OF
IDENTIFICATION OF FRIS THE "ERIS VALIDATION TEST 3 VALIDATION APPROACH 4
FEATURES (FUNCTION REQUIREMENTS™ SPECIFICATION W | COMPLI -
PERFORMANCE CAPABILITY, REVISION 1 VALI- ANCE
0 OR PARAMETER) TO BE B. INTERPRETATION OF VALIDATION DATION CERTIFI-
I ITEM VALIDATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH 3.3 SUMMARY OF ACCEPTANCE CRITERIA | CATION
81 THAT WHEN THE CURRENT VALUES
(cont) FALL WITHIN THE FORBIDDEN
(LIMIT) REGION, THE VALUES
AND THEIR TRACK ARE CLEARLY
DISTINCUISHED FROM THE FOR-
BIDDEN REGION.
82 CRITICAL PLANT VARIABLE A, 4.2.1.2.7 STATIC WHILE RUNNING APPLICABLE TESTS BACKGROUND INFORMATION CONTAINED mj
DISPLAYS TEST DEFINED IN ITEMS 86 THRU 100, IN THE CRITICAL PLANT VARIABLE
B. VALIDATE THAT THE CONTROL CALL UP THE CRITICAL PLANT DISPLAY CORRESPONDS DIRECTLY TO
PARAMETERS , LIMITS AND EVENT VARIABLE DISPLAY. THAT CONTAINED IN THE DESIGN
INDICATIONS ON THE CRITICAL SPECIFICATION, THE VALUE OF CONTROL
PLANT VARIABLES DISPLAY PARAMETERS, LIMIT TAC INDICATION
RESPOND IDENTICALLY TO THE AND STATUS OF EVENTS SHOWN IN
CORRESPONDING DIGITAL READ- THE CRITICAL PLANT VARIABLES
OUT, LIMIT TAG OR EVENT DISPLAY CORRESPONDS DIRECTLY TO
INDICATION ON THE RPV CON- THOSE SHOWN IN THE EPG DISPLAY DUR-
TROL OR CONTAINMENT CONTROL ING THE TESTS IDENTIFIED IN ITEMS
DISPLAY. (SEE STATIC TEST 86 THRU 100. Az
PROCEDURE PARA. NO.'S ; rcl;
10.4.3.2, 10.4.3.1, AND e
10.6.1.1 POR REFERENCE ONLY. w ‘L
- O
83 DYNAMIC DATA UPDATE A. 4.2.1.1.12 DYNAMIC WITH THE RTAD SYSTEM RUNNING , VERIFY THAT THE MEASURED TIME IS K9 e 8'5
TIME TEST ENTER SIMULATED DATA FOR A TYPICAL  LESS THAN & SECONDS. w
B. VALIDATE THAT THE DYNAMIC BWR TRANSIENT VIA FORMATTER INPUT
DATA UPDATE TIME FOR CONSOLE PORTS. MEASURF THE TIME BETWEEN
CRT FORMATS 1S LESS THAN THE ENTRY OF A SET OF DATA (ASSO-
FOUR SECONDS WITH MAXIMUM CIATED WITH A SINGLE POINT IN
EXPECTED PROCESSOR LOADING. TIME) AND THE DISPLAY OF THAT DATA
ON THE GRAPHICS DISPLAY CONSOLE.
B84 BACKGROUND DATA A. 4.2.1.1.13 DYNAMIC WITH THE RTAD SYSTEM RUNNING AND VERIFY THAT THE MEASURED TIME IS k_&’
UPDATE TIME TEST RESPONDING TO SIHULATED DATA LESS THAN 4 SECONDS.
B. VALIDATE THAT CONTROL ROOM FOR A TYPICAL BWR TRANSIENT,

CRT BACKGROUND DATA UPDATE
TIME 1S LESS THAN FOUR
SECONDS .

MEASURE THE TIME BETWEEN THE
OPERATOR REQUEST FOR A PRE -
FORMATTED PAGE DISPLAY AND
PRESENTATION OF THE SAME DIS-
PLAY ON GRAPHIC DISPLAY
CONSOLE'S CRT.
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2
1 A. APPLICABLE PARAGRAPH NO. OF
IDENTIFICATION OF ERIS THE “ER1S VALIDATION TEST 3 VALIDATION APPROACH M
FEATURES (FUNCTION REQUIREMENTS™ SPECIFICATION 3.1 COMPLI-
PERFORMANCE CAPABILITY, REVISION 1 VALI- ANCE
OR PARAMETER) TO BE B. INTERPRETATION OF VALIDATION ' GATION CERTIFI-
VALIDATED REQUIREMENTS l METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY CF ACCEPTANCE CRITERIA | CATION
TREND PLOT DISPLAY AND A. 4.2.1.2.2 DYNAMIC REFER TO SCENARIO Z OF THE REFER TO APPLICABLE EXPECTED -
VALIDATION STATUS OF TEST DYNAMIC TEST PROCEDURE. TEST RESULTS CONTAINED IN THE ﬂJ;
CONTROL PARAMETERS IN B. VALIDATE THAT ALl CONTROL DYNAMIC TEST PROCEDURE.
RPV DISPLAYS PARAMETERS FOR RPV CONTROL
DISPLAYS ARE AVAILABLE IN
TREND PLOT FORM ON EPG
DISPLAYS, AND THEY REFLECT
THE VALIDATION STATUS
SHOWN IN THE CORRESPONDING
PARAMETER VALIDATION
DISPLAYS.
PRESENTATION OF VALUE  A. 4.2.1.2.2C DYNAMIC REFER TO Z SCENARIO OF THE REFER TO THE Z SCENARIO OF THE
AND THE VALIDATION TEST DYNAMIC TEST PROCEDURE. DYNAMIC TEST PROCEDURE. Y S
STATUS OF RPV CONTROL B. VALIDATE THAT THE VALUE AND
PARAMETERS IN RPV STATUS (NOT MEASURED, NOT
CONTROL DISPLAYS VALIDATED, VALIDATED) OF THE J
RPV CONTROL PARAMETERS IN o é
THE BAR GRAPHS AND DIGITAL E =
READOUTS IS CORRECT. &
W
TREND PLOT DISPLAY AND A. 4.2.1.2.2 DYNAMIC REFER TO SCENARIO Z OF THE REFER TO SCENARIO Z OF THE > ®
VALIDATION STATUS OF TEST DYNAMIC TEST PROCEDURE. DYNAMIC TEST PROCEDURE. "g o
CONTROL PARAMETERS IN B. VALIDATE THAT AlL CONTROL
CONTAINMENT CONTROL PARAMETERS FOR CONTA INMENT
DISPLAYS CONTROL DISPLAYS ARE AVAILA-
BLE IN TREND PLOT FORM ON
EPG DISPLAYS, AND THEY
REFLECT THE VALIDATION
STATUS SHOWN IN THE CORRE-
SPONDING PARAMETER VALIDA-
TION DISPLAYS.
PRESENTATION OF VALIDA- A. 4.2.1.2.2C DYNAMIC REFER TO DYNAMIC TEST REFER TO SCENARIO Z OF DYNAMIC KT
TION STATUS OF CONTAIN- TEST PROCEDURE SCENARIO. TEST PROCEDURE.
MENT CONTROL PARAMETERS B. VALIDATE THAT THE VALUE AND

IN CONTAINMENT CONTROL
DISPLAYS

STATUS (NOT MEASURED, NOT
VALIDATED, VALIDATED) OF THE
CONTAINMENT CONTROL PARAM-
ETERS IN THE BAR GRAPHS AND
DIGITAL READOUTS ARE COR-
RECTLY PRESENTED.
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2
1 A. APPLICABLE PARAGRAPH NO. OF
IDENTIFICATION OF ERIS THE “ERIS VALIDATION TEST 3 VALIDATION APPROACH 4
FEATURES (FUNCT ION REQUIREMENTS™ SPECIFICATION | 3.1 COMPLI-
PERFORMANCE CAPABILITY, REVISION 1 VALI- ANCE
0 OR PARAMETER) TO BE | B. INTERPRETATION OF VALIDATION | DATION CERTIFI-
1TEM VAL IDATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCE CRITERIA ! cation
89  SYSTEM PERFORMANCE A. NONE DYNAMIC ENTER SIMULATED AND/OR MEASURED DESIGN REVIEW AND ANALYSIS INDI-
DURING POWER TRANSIENT, TEST DATE, PER THE CRITERIA CONTAINED CATES THAT ALL REQUESTED PUNCTIONS /"‘;
AND PROCESSOR LOADING. B. DEMONSTRATZ ACCEPTABILITY OF IN THE DYNAMIC TEST PROCEI URE ARE PERFORMED, AND THE RESPONSE/
SUSTAINED SYSTEM PERFORMANCE AND CAPTURE THE DATA REQUIRED EXECUTION TIME AND ACCURACY OF THE
WHEN SUBJECTED TO THE BY THE PROCEDURE, OUTPUTS ARE ACCEPTABLE. THE
DYNAMICS OF THE PLANT, AS PROCESSOR LOADING IS AT OR BELOW
REPRESENTED BY A SET OF WHAT IS CONTAINED IN THE
TYPICAL BWR PLANT TRANSIENTS. REQUIREMENTS .
VERIFY THAT MULTIPLE FUNC-
TIONS CAN BE SIMULTANEOUSLY
PERFORMED. ALSO VERIFY THAT
THE PROCESSOR LOADING IS IN
ACCORDANCE WITH THE REQUIRE-
MENTS, AND THE SYSTEM IS
FREE FROM SYSTEM TIMING
PROBLEMS, MULTIPLE FUNCTION
INTERACTION PROBLEMS AND
RACE CONDITIONS. Eé
90  RTAD SYSTEM CAPABILITY A. 4.2.1.1.11 INSPEC~ ANALYZE THE SYSTEM SOFTWARE TO ANALYSIS PROVES THAT STATEMENT g‘?
TO ACCOMMODATS 100 TION VERIFY THAT 100 PREFORMATTED IN COLUMN 1 OF THIS MATRIX IS L‘; w
PREFORMATTED CAGES B. VALIDATE THAT THE RTAD ANALY-  PAGES CAN BE ACCOMMODATED BY CORRECT. ~
SYSTEM CAN DISPLAY A MINIMUM SIS THE RTAD SYSTEM. o
OF 100 PREFORMATTED PAGE b
FORMATS .
91 CAPASLILITY OF A DISPLAY A. 4.2.1.1.11 INSPEC-  REVIEW RELATIVELY BUSY RTAD ANALYSIS PROVES THAT STATEMENT
FORMAT TO ACCUMMODATE TION DISPLAYS AND BY ANALYSIS VERIPY IN COLUMN 1 OF THIS MATRIX 1S k»
75 DYNAMIC VARIABLES B. VALIDATE THAT A FORMAT PAGE  ANALY-  THAT 75 DYNAMIC VARIABLES WILL CORRECT.
CAN ACCOMMODATE A MINIMUM SIS NOT CLUTTER A PREFORMATTED PAGE
OF 75 DYNAMIC VARIABLES DISPLAY.
INCLUDING (DIGITAL VALUES,
TREND PLOTS, 2-D PLOTS, ANC
BAR GRAPHS.)
92  DEMONSTRATION OF & &3340 INSPEC- REVIEW RTAD DiSPLAYS AND VERIFY ANALYIS PROVES THAT STATEMENT IN /LB
DYNAMIC DISPLAY TYPES TION THAT THE DISPLAY TYPES INDICATED COLUMN 1 OF THIS MATRIX IS
B. VALIDATE THAT THE RTAD ANALY-  ABOVE ARE INCLUDED IN THE PRE- CORRECT .
SYSTEM CAN DISPLAY DYNAMIC S1S FORMATTED PAGE DISPLAYS. '

DATA TYPES AS FOLLOWS: BAR
GRAPHS , TREND PLOTS, DIGITAL
VALUES, 2-D PLOTS, COLOR
CHANGES, SHAPE CHANGES,
ALPHANUMER IC CHARACTERS, AND
COLOR BLINKING.



SYSTEM WITHOUT SYSTEM
PERFORMANCE DEGRADA-
TION (BEYOND THE LIMIT
SPECIFIED IN THE
SYSTEM DESIGN SPECIF1-
CATION) 1S GREATER
THAN OR EQUAL TO THOSE
CONTAINED IN THE
REQUIREMENTS

OF IDT TERMINALS WHICH CAN
BE DRIVEN WITHOUT VIOLATING
CONSTRAINTS CONTAINED IN THE
COLUMN 1 OF THIS MATRIX.

REQUIREMENTS .

ERIS SOFTWARE VALIDATION MATRIX Page A26
2
1 A. APPLICABLE PARAGRAPH NO. OF
IDENT IFICATION OF ERIS THE "ERIS VALIDATION TEST 3 VALIDATION APPROACH 4
FEATURES (FUNCTION REQUIREMENTS™ CPECIFICATION | 3.1 COMPLI-
PERFORMANCE CAPABILITY, REVISION 1 VALI- ANCE
OR PARAMETER) TO BE | B. INTERPRETATION OF VALIDATION | DATION CERTIFI-
VAL1DATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCE CRITERIA CATION
3 VERIFY THAT SYSTEM CAN A. 4.2.1.1.11 INSPEC- ANALYZE THE PREFORMATTED RTAD ANALYSIS PROVES THAT STATEMENTS
DEFINE APPROPRIATE TION DISPLAYS AND VERIFY THAT IN COLUMN 1 OF THIS MATRIX IS F/?
ALPHANUMER 1 C B. VALIDATE THAT THE SYSTEM CAN  ANALY-  ALPHANUMERIC/GRAPHIC SYMBOLS CORRECT.
SYMBOLS DEFINE ALPHANUMERIC AND s1S HAVE BEEN DEFINED FOR THE ABOVE
GRAPHIC SYMBOLS FOR THE FOL- FUNCT LONS .
LOWING FUNCTIONS: LABELS/
IDENT IFIERS, ABBREVIATLD
DESCRIPTIONS, UNITS OF
MEASURE, POINTS OF REFERENCE
DEVICE ENCODING, AREA
DEL INEATORS , CONNECTORS AND
LINE DIAGRAMS.
D4  GENERATION OF THE COPY A. 4.2.1.1.14 INSPEC- PRESS HARDCOPY FUNCTION ON IDT TO  THE GENERATED COPY IS THE BLACK [asy
OF THE DISPLAY SCREEN TION SEE IF REQUESTED COPY OF SCREEN AND WHITE COPY OF THE DISPLAY
B. VALIDATE THAT BLACK AND ANALY- IS GENERATED. ON THE 1DT CONSOLE.
WHITE HARD COPY OF ANY ERIS SIS
DISPLAY WHICH 1S CURRENTLY
DISPLAYED ON AN ERIC GDC CAN
BE GENERATED. &
m
95  VIDEO FORMAT DATA AND  A. 4.2.1.1.15 INSPEC- OBSERVE IF THE LOWER RICHT HAND THE REVIEW INDICATES THAT THE ,Eg
TIME VALIDATION TION CORNER OF EACH DISPLAY SHOWS THE STATEMENT INCLUDED IN COLUMN 2B lﬁ @
B. VALIDATE THAT THE COLOR GUN ANALY~ COLOR GUN STATUS (R/G/B). ALSO OF THIS MATRIX IS TRUE. - o
STATUS (RED, GREEN AND BLUE) SIS OBSERVE IF DATE AND TIME APPEAR IN - &
AND THE DATE AND TIME APPEAR LOWER RIGHT MAND CORNER AND TIME =
IN THE LOWER RIGHT HAND EXPRESSED TO NEAREST SECOND.
CORNFR OF EACH DISPLAY AND
THAT THE TIME IS FXPRESSED
TO THE NEAREST SECOND.
$6  VERIFY THAT THE NUMBER  A. NONE INSPEC- USING THE CPU NULL TIME DATA THE ANALYSIS INDICATES THAT THE
OF IDT TERMINALS TION COLLECTED DURING THE DYNAMIC NUMBER OF 1DT TERMINALS (CRT'S)
(CRTS) WHICH CAN BE B. REFER TO COLUMN 1 OF ANALY- TEST, ANALYZE THE SYSTEM SOFT- IS GREATER OR EQUAL TO THOSE "B
DRIVEN BY THE RTAD THIS MATRIX. sis WARE AND PROJECT THE NUMBER CONTAINED IN THE SYSTEM
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2
1 A. APPLICABLE PARAGRAPH NO. OF
IDENTIF ICATION OF EXIS THE "ERIS VALIDATION TEST 3 VALIDATION APPROACH 4
FEATUKES (FUNCTION REQUIREMENTS ™ SPECIF LCATION | 3.1 COMPLI-
PERFORMANCE CAPABILITY, REVISION 1 VALI- ANCE
0 OR PARAMETER) TO BE | B. INTERPRETATION OF VALIDATION | DATION CERTIF1-
1TEM VALIDATED REQUIREMENTS METHOD | 3.2 SUMMARY OF VALIDATION APPROACH | 3.3 SUMMARY OF ACCEPTANCE CRITERIA | CATION
97  VERIFY THAT THE A. NONE INSPEC- CALCULATE THE ERIS SYSTEM RELIA- THE SYSTEM AVAILABILITY IS
CALCULATED ERIS SYSTEM TION BILITY BASED ON TYPICAL USE GREATER THAN OR EQUAL TO THAT s
AVAILABILITY IS IN B. REFER TO COLUMN 1 OF THIS ANALY-  AND SPARE PARTS. CONTAINED IN THE KEQUIREMENTS.
ACCORDANCE WITH THE MATRIX. SIS
K EQUIREMENTS
98  VALIDATE THAT THE TRA  A. NONE INSPEC- PERFORM THE ANALYSIS FOR A REFER TO COLUMN 3.2 OF THIS &
SYSTEM IS CAPABLE OF TION TYPICAL ERIS SYSTEM AND VERIFY MATRIX.
STORING AMOUNT OF B. REFER TO COLUMN 1 OF THIS ANALY- THE NUMBER OF MEGABYTE OF
TRANSIENT DELTA DATA MATRIX. SIS STORAGE CAPABILITY AVAILABLE FOR

CONTAINED IN THE
REQUIREMENTS

RECORDING OF THE DELTA DATA IS
GREATER THAN OR EQUAL TO THAT
CONTAINED IN THE REQUIREMENTS.

II SSV10
$880€-DQ3N
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This Appendix describes the major V&V activities of the ERIS Project.
Throughout the project validation and verification activities were performed.
The major V&V activities are:

1.
2,

3.
4.

3.

6.
7.

Regulatory requirement compliance verification .
Safety evaluation of the basic RTAD subsystem

System document verification

Computer system hardware design document verification

Verification of software requirements and design specification and
sof tware source listings

Generic software validation

System field verification

Bl. REGULATORY REQUIREMENT COMPLIANCE VERIFICATION

The system regulatory requirements are identified by the document
identified as Reference 2. This document in turn invokes detailed
requirements by referring to other regulatory and industrial standards

documents.

GESSAR II (Referem * 3) verifies and demonstrates compliance to

these requirements.

B2, SAFETY EVALUATION OF THE BASIC RTAD SUBSYSTEM

This evaluation is detailed in the document identified in Reference 4.
This evaluation documents acceptance of the following, by US NRC:

1.
2'

3.

Software engineering standards, convention and practices
Software verification and validation plan

Correct application of human factors engineering program in the
design

Use of emergency procedure guidelines as a basis for parameter
selection and correct selection of the parameters

Adequacy of the parameter validation algorithms
Adequacy of electrical and electronic isolation

System reliability

Bl
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SYSTEM DOCUMENT VERIFICATION

System document establishes design requirements for the system. Major
system documents are:

1.
2.

System design specification

System application specification

System hardware configuration (instrument electrical diagram)
System application data specification

Plant interface document

Validation test requirement specification

Pre-operational test requirement specification

Startup test requirement specification

These documents were independently verified, by design review and/or
engineering review memorandum, for the following:

1.

2.

Compliance to regulatory requirements and industrial standards
Compliance to the contract

Design accuracy and completeness

Design adequacy

Safety and reliability (if applicable)

Interface compatibility

System/plant application

COMPUTER SYSTEM HARDWARE DESIGN DOCUMENT VERIFICATION

Ma jor documents in this category include the following:

1.
r

3'

System elementary diagram and parts list
Hardware purchase specifications

Input/output list instruction

B2



NEDC-30885
CLASS II

These documents in conjunction with the hardware vendors (operation,
maintenance, installation and test) documents, the pre-operational test
instructions and BWR systems elementary diagram are used to procure the system
hardware, install it at the site, test the hardware, interface the system to
the plant and check the correctness of the installation. I

Above documents were verified by design review and/or engineering review
memorandum.

B5. VERIFICATION OF SOFTWARE REQUIREMENTS AND DESIGN SPECIFICATIONS AND
SOFTWARE SOURCE LISTINGS

The Software Requirement Specifications (SRS) were verified for
compliance to the system design documents. The Software Design Specifications
(SDS) were verified for compliance to the SRS. The software source listings
are verified for compliance to the SDS. The software source listings were
also verified/tested to ensure that the executable code is in accordance with
the source listings. The method of verification was design review and/or
engineering review memorandum.

B6. GENERIC SOFTWARE VALIDATION

During software development phase individual functions were tested for
verification of compliance to the software requirement specifications. This
test is identified as integration (static) test. The test was based on
documented test plan and procedures. The integr-:ion test consists of a
series of tests. Each test verifies one function at a time for operability
and accuracy. The test specimen included multiple functions, but cnly one
function was executed at a given time. The static tested generic ERIS
software was integrated with lead plant data base and resulting software was
dynamically tested. Realistic plant transients were simulated and a separate
computer, (acting as a power plant) provided the plant inputs to the system
being tested. During the test the results were logged and recorded. The
results were subsequently reviewed for acceptance. The tested system has been
archived and the test log/results are contained in the design record file.

B7. FIELD VERIFICATION AND TESTS

Following verifications and tests are recommended to be performed in the
field:

1. Computer hardware operability verification

Tests specified by hardware vendor should be performed to check
accuracy of system installation and intrasystem connections.

2. Pre-operational test

This test should be used to verify the connection of the system
to other plant systems.

B3
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3. Integration test

This test should be used to verify that the delivered software
can perform the required functions.

4, System/startup test

This test should be used to verify plant unique system data
bases and total system operability in the plant environment.

B4
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APPENDIX C

ENGINEZRING OPERATING AND PRODUCT QUALITY
PRACTICES AND PROCEDURES



12

AND PROCEDURES MATRIX

ENGINEERING OPERATING AND PRODUCT QUALITY PRACTICES

V&v
Practices and
Procedures

Description

Re ference(s)

1. Project Management
and Responsibility
Matrices

Standards, Practices,
and Conventions

3. Independent Design
Verification and
Validation

Organization and responsibilities for
tasks associated with applicable life
cycles of the software

Documentation standards, logic
structure standards, code standards,
and commentary standards which must
be followed during the design
process

Independent review and audit practices
for all designs, documentation, and
recerds. Reviewed material types
include requirement specifications,
design specifications, purchase
specifications, data bases, test
procedures, test results, etc.

Practices include design reviews,
engineering review memorandums,

independent design verifications,
independent validation test, etc.

*Engineering Operating
Procedures (NEDE-21109)

*Software Management Plan
(G-81W-SMP-8430.1-0001)

*Configuration Management Plan
(G-81W-CMP-8429.5-0001)

*Document Preparation Guide
(NEDS-24760)

*Software Engineering Manual
(NEDE-30682)

*Engineering Operating Procedures
(NEDE-21109)

*Software Engineering Manual
(NEDE-30682)

*Software Management Plan
(G-81wW-SMP-8430.1-0001)

*Configuration Management Plan
(G-81wW-CMP-8429.5-0001)

*Verification and Validation
Plan (NEDC-30675)
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ENGINEERING OPERATING AND PRODUCT QUALITY PRACTICES

AND PROCEDURES MATRIX (Continued)

V&V
Practices and
Procedures

Description

Reference(s)

Software Configuration
Management

Engineering Change
Control

Problem Reporting and
Corrective Actions

Engineering Records
Retention

Software Tools,
Techniques, and
Methodologies

Software item identification, control,
change implementation, and status
reporting.

Requirements for engineering document-
tation and configuration change
control to ensure traceability.

Requirements and procedures for
identifying, tracking, resolving,
and documenting problems with
Software Problem Reports,
Corrective Action Reports, Field
Deviation Disposition Requests, and
Field Disposition Instructions, etc.

Traceability and long term retention
of key design documentation and
software media.

Tools, techniques, and methodologies
employed on the specific project.

e
*Configuration Management Plan
(G-81w-8429.5-0001)

*Engineering Operating Procedures
(NEDE-21109)

*Engineering Operating Procedures
(NEDE-21109)

*Software Management Plan
(G-81W-SMP-8430.1-0001)

*Configuration Management Plan
(G-81w-CMP-8429, 5-0001)

*Software Engineering Manual
(NEDE-30682)

*Engineering Operating Procedures
(NEDE-21109)

Configuration Management Plan
(G-81W-MP-8429. 5-0001)

*Software Management Plan
(G-81W-SMP-8430.1-0001)

*Software Engineering Manual

(NEDE-30682)
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NEDC-30885
CLASS II

APPENDIX D

SUMMARY OF TYPICAL SOFTWARE PROBLEMS' DISCOVERED
DURING ERIS SOFTWARE VALIDATION PROGRAM

*Method of software problem tracking and resolution is described in
References 5, 6, 7 and 9.



NEDC-30885
CLASS II

Dl. DATE: 11-MAR-1985 20:30:00:00
SPR NUMBER: VAL 8
PROBLEM STATEMENT:

It is necessary to change the working set size of A_ACT_PT_DP to 1000 to
improve performance and minimize page faulting.

DATA: 11-MAR-1985 21:30:00:00
RESOLUTION:

DAS control executable and startup file with needed change are now
available from the library.
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NEDC-30885
CLASS II

D2. DATE: 12-MAR-1985
SPR NUMBER: VAL 12
PROBLEM STATEMENT:

Two separate composed points are required for the APRM DOWNSCALE limit
tag (Toshiba tristate) and tail (analog). LKAPRMDI! only composes the tristate
tag point for the tag point for the tag. No code or instructions exist for
the analog tail point.

Operator A3l i{s correct for the tristate tag. Need new module to
translate tag status to tail per attached.

Required relationship between tristate tag and analog tail:

Tristate state, status Analog value, status

TRI_INACTIVE, PSCGO0D APRM DNSCL_LIM, PSGOOD
TRI_CAUTION, PSPALRM APRM_DNSCL_LIM, PSPALRM
TRI_SAFE, PSGOOD APRM DNSCL_LIM, PSGOOD
TRI_INACTIVE, PSALARM APRM _DNSCL_LIM, PSALARM

APRM_DNSCL LIM 1s an input comstant value
DATE: BIANK
RESOLUTION:
Corrections made as identified below:

APRM Downscale Limit Status Input List

(C95-4020 Paragraph 20.3.2.1.a, Data Table 3.2.2.2.l1.c)

1. Point Name: APRM Downscale Limit Status

Mnewonic : APRM DNSCL LIM STAT (tag)
Type : Composed Analog
Rate g 3
Offset s O
Point Description Hist Constant Oprtr
SCRAM_STAT
APRM DECAY TIME
APRM_DNSCL_LIM
VLDT_PAR (of RX_PWR) A3l
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NEDC-30885
CLASS II

Point Name: APRM Downscale Limit State
Mnemonic : APRM DNSCL LIM STAT (tail)

Type ¢ Composed Analog
Rate -
Offset ¢t O

Point Description Hist Constant

APRM_DNSCL LIM STAT (tag)

APRM_DNSCL_LIM




NEDC-30885
CLASS II

D3. DATE: 12-MAR-1985

SPR NUMBER: VAL 16
FROBLEM STATEMENT:

Composed point on display requires an analog limit value (like 995 psig)
to be supplied. The code module outputs only a value of zero and has no
provision for inputting the limit value.

DATA: BLANK
RESOLUTION:

Corrections made as depicted below:

100% Bypass Valve Limit Status Input List

(C95-4020 Paragraph 20.3.2.1.b, Data Table 3.2.2.2.1.b)

1. Point Name: 100X Bypass Valve Limit Status
Moemonic : 100%_BPV_LIM STAT
Type ¢ Composed Analog
Rate s 1
Offset ¢ 0

Point Description Hist Constant

VLDT_PAR (of RFV_PRESS)

100%_BPV_TIME

SRV_OPEN_STAT
PROC_LIM (100% BPV LIM)




