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SUMMARY

An independent Verification and Validation (V&V) program has been performed on
the TMI-1 Safety Parameter Display System (SPDS) to ensure that the system
meets design requirements and that it functions as designed. The V&V program
consisted of three planned, systematic series of reviews and tests: (1) sys-
tem requirements verification, (2) design verification, and (3) validation
testing.

Documents describing the system requirements, design specifications and SPDS
source code listing were reviewed and evaluated in terms of technical
correctness, consistency, traceability, and testability. All the system
requirements elements were itemized and traced by using the Requirement
Traceability Matrix (RTM) technique. A set of 34 tests were defined for the
system validation. These Tests were also evaluated against the design
requirements and the V&V Test Plan. The V&V team monitored the initial
validation testing and identified deficiencies. Retesting was carried out
after the deficiencies were corrected and resolved. All the test results from
the 34 tests were evaluated and assessed as satisfactory by the VAV team.

The V&V team concludes that: (1) the system requirements were adequately de-
fined, (2) the SPDS software design complies with the system requirements, and
(3) the validation testing demonstrated that the SPDS functions as designed.
The V&V program identified some significant improvements to the SPDS documen-
tation and software. Three discrepancies. which are not directly related to
the SPDS software, were identified. These discrepancy items will be addressed
in future SPDS design evolution. [hese involve: (1) SPDS responses under
overloading condition, (2) use of conventional flow charting format, and (3)
interruption of the SPDS display by a non-SPDS display, i.e., RCS leak rate.
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1. INTRODUCTION

The ™I-1 Safety Parameter Display System (SPDS) was designed and installed to
provide an aid to the control room personnel in determining the overall plant
safety status during power operation and post-trip condition to allow identi-

fication of abnormal conditions.

The Verification and Validation (V&V) program (Ref. 1) was developed and im-
plemented in accordance with NRC requirements (Ref. 2 & 3) to provide a qual-
ity system through independent technical review and evaluation of the SPDS
software. The purpose of this report is to provide: (1) overall description
of the V&V activities performed, (2) summary of the VAV results, and (3) over-

all assessment of the system's quality based on the V&V evaluation.

1.1 Overview of V&V Program

The objectives of V&V are to ensure: (1) that the system requirements are
adequately defined, (2) that the SPDS design satisfies those requirements, and
(3) that the SPDS functions as designed. To achieve these goals éhe V&V pro-~
cedures (Ref. 1) were developed in accordance with the intent of NRC guidance

(Ref. 2 & 3) and good engineering practices.

Figure 1 provides an overview of the V&V activities. These activities include

the interface between the Design Team and the V&V Team. In addition, Figure 1
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identifies .l* the documentation which was reviewed or generated by the V&V

activities, The three main VAV activities, depicted in Figure ., are:

’ System Requirements Verification
F Cesign Verification

System Validation Test

The System Requirements Verification involved an independent review of the
system requirements documentation (Ref. 4 & 6) in terms of correctness, com-
pleteness, consistency, testability and traceability of the requirements. The
system requirements were identified and traced in the Requirements Traceabil-
ity Matrix (Appendix A). The Requirements Traceability Matrix (RTM) refer-
ences and traces each requirement from the system recuirements document
(RIM-1) through the Cesign document (RTM-II) and :ne validation test pro-

cedures (RTM-III).

An overview of the System Requirements Verification activities is given in
Figure I and will be further described in Section 2 of this report. The sys-
tem verification report (Ref. 7) was produced as a result of the System Re-

quirements Verification activity. This report documents the Discrepancy Re-

ports, the RTM-I, and the conclusions of this verification activity.

The key objective of the Design Verification activity was to determine if the

design was consistent with the system requirements. The design document

J2087
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(Ref. 5), whigh includes flow charts of the SPDS computer programs, was cor-
related to the requirements given in the system requirements documentation
(Ref. 4). This correlation was reflected in the Requirements Traceability
Matrix Version [I (RT=-II) and it wvas used to identify tests that were then
incorporated into the Validation Testing. The overview of the Design Verifi-
cation activity is illustrated in Figure 3. The end product of the Design
Verification activity was the Design Verification Report along with a com-

pleted RTM-II (Ref. 8).

The objective of the System Validation effort was to evaluate and certify zhat
the SPDS operates in accordance with the design requirements. The System Val-
idation activity involved: (1) development of the Validation Test Plan by the
VAV Team (Ref. 9), (2) preparation of Validation Tes: Procedures by the Design

1

Team (Ref. 10), (1) review of the Validation Tes: >rocedures by the V&V Team,

1

(4! performance of the Validation Test Procedures -y :he Design Team while the

V&V Team monitored, and (3) evaluation of the test results Sy the VAV Team.

The overall description of the System Validation activity is given in Figure &4
and will be cdetailed in Section & of this report. The 3System Validation
activity is documented by the Validaticn Test Report (Ref. Ll1) and the

completed RTM-LII.

Throughout the entire ViV process, i.e., System Requirements Verification,

Cesign Verification, and System Validation, the V4V team :ommunicaced with the
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Design Team by issuing and resolving Reviewer Comments and Discrepancy
Reports. Problems and concerns identified by the V&V Team during preliminary
reviews were forwarded to the Design Team as Reviewer Comments. This process
is documented per Figure 5. The V&V Team's comments were responded to by the
Design Team. Any discrepancies and variances found as a result of the V&V
Team's evaluation of the Design Team's responses were issued as Discrepancy
Reports (Figure 6). The V&V Team then evaluated the Design Team's Response to
each of the Discrepancy Reports. Any V&V Team Discrepancy Reports with an
unsatis®actory response from the Design Team was maintained as an Unresolved
Discrepancy Report. Each of these Unresolved Discrepancy Reports was evalu-

ated for its potential impact on the SPDS.

1.2 Identification of V&V Documentation

The SPDS V&V program includes auditable documentation. This documentation
consists of V&V Procedures, Test Plan and three V&V Reports including numerous
memos, letters, and comments/resolution sheets. The key V&V documents are

listed below:

Documents Descriptions

® V&V Procedures ' Defines the content of the V&V program in-
cluding V&V process required documentation,
and V&V techniques (Ref. 1).

? Validation Test Plan . Provides testing guidelines and philos-
ophies for reviewing the test method/pro-
cedures, monitoring the Validation Tests,
and evaluating the Test Results (Ref. 9).

J2087
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Nocurants Descriptions
® System Requirements *  Summary of the System Pequirements Verifi-
Verification Reports cation activity (Ref. 7).
® Design Verification *  Summary of the Design Verification
Report activity
* validation Test Report * Summary of the System Validation activity
(Ref, 11),
* Requirement Traceability * References and traces the requirement
Matrix-I, II, and III items from the Requirement Documents

(RTM-1), through the Design Document
(R™-I1) and the Test Procedures (RT™-II1).

Summarizes the entire VAV activity includ-
ing the V&V results and an overall assess-
ment of the quality of SPDS (this report).

* V&Y Fimal Report

1.3 V8V Work Scope (Ref, 17)

The TMI-1 SPDS is implemented on the existing plant process computer system
(MODCOMP), which was installed prior to and independent of the SPDS design.
This V&V activity did not include the review of either hardware or software
which had been already installed and operating in the plant., Although a total
of 22 new data points, 4 for the reactor building temperature, 4 for the HPI
flow, and 14 for the radiation monitoring, were acdded to the existing data
collection system, there was no additional hardware acdded in order to imple-
ment the SPDS design. The additional data points were implemented by routing
sensor signals through existing A/D conversion and multiplexing equipment,
The installation and testing of these additional points were performed under
GPUN standard control procedures and were not included as part of the V&V
process, The V&V activity was performed solely on the SPDS software. This
software consists of five critical safety function programs and nine SPDS

display programs (Table 4),

Jz2087
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The V&V Team was responsible for an independent review and evaluation of both
the requirements document (Ref. 4) and tne desiqn document (Ref. 5) for cor-
rectness, completeness, consistency, feasibility, testability and traceabil-
ity. The V&V Team was also responsible for reviewing and commenting on the
Test Procedures prior to Validation Testing. The V&V Team monitored the Vali-
dation Testing and evaluated the test results. Based on the evaluation of the
test results, the \&V Team could recommend retests or issue discrepancy re-
ports., The V&V Team used the comment and discrepancy process outlined in the
V8V procedures (Ref. 1) to communicate with the Design Team, The V&V documen-
tation requirements are aiven in the V&V procedures (Ref. 1) and described

previously in Subsection 1.2 of this report.

The Design Team was responsible for ensuring the requirements setforth in the
system requirements document (Ref. 4) meet the SPPS objectives and regulatory
requirements (Ref. 6), Human factor reviews were an integral part of the SPDS
desian process. A human factors evaluation has heen performed separately and
documented (Pef. 4). Therefore, the human factor concern was outside the V&V

work scope.

1.4 VA&V Participants

By the time the SAIC VAV Team had completed the early portion of the V&V work,
System Requirements Verification, the GPU V&V Team was ready to proceed with
the remining V&V activities which included the Design Verification and

Validation Testing along with writing the Final V&V Report.

J2087
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The GPU V&V Tham consists of three persons who did not participate in the

T™I-1 SPDS desigm and its implementation. They are:

Tae Y. Byoun (Nuclear Engineer)
Jim P. Heil (QA Engineer)

3ruce D. Qlaf (Computer Analyst)

Review of some portions of the SPDS documents, particularly the comparison of
the flow charts o the SPDS program source listings, was performed by certain
OCesign Team members (J. N. Neyman, K. W. Sayers, D. J. Crove, and R. . Herr)
to maximize their expertise and expedite the VAV work. The V&V independence,
nowever, was preserved Dy having them review those parts of the SPDS they were

no: involved in developing.
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2. SYSTEM REQUIREMENTS VERIFICATION

2.1 Objectives

The system requirements (Ref. 4 and 6) are the foundation upon which the TMI-1
SPDS was designed. The objective of the System Requirements Verification is
to review and evaluate the requirement documents with respect to completeness,

correctness, traceability, consistency, and testability.

Source materials for the System Requirements Verification were:

» SPDS User Guidelines, TDR-583, Rev. 0 (Ref. 13), and Rev. 1 (Ref.
4)
» TMI-1 SPDS Safety Analysis, TR-018 (Ref. 6)

Design Team's Responses to Reviewer Comments (Ref. 7)

2.2 Summary of Review Activities

Figure 2 provides an overview of the system requirements verification pro-
cess. As stated in Section 1.3 of this report, the verification activities
did not include: (1) the human factor reviews, (2) correlation with regulatory

requirements, and (3) evaluation of the SPDS design basis.
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System requirements were identified from the requirement documents

(Pef. 4 & 6) by the SAIC V&V Team. Pequirement items were numbered sequen-
tially on the Requirements Traceability Matrix, Version I (R™-1). These re-
quirements were reviewed and concurred by GPU Design Team. V&V evaluation of
the system requirements consisted of three main areas: (1) documentation com-
pleteness and technical correctness, (2) identification of validation testing

concern, and (3) issuing Discrepancy Reports for any discrepancies found.

V&V Team questions and concerns arising during review of the system require-
ments documents were forwarded to the Design Team as Reviewer Comments. A

total of 29 reviewer comments were issued and responded to by the GPU Design
Team. Al Reviewer Comments, together with the Design Team's responses and
the VAV Team's evaluation of those responses were documented in the Require-

ments Verification Report (Ref, 7).

During the comment/resolution process, the requirements document (TDCR-583,
Pev, 0 - Ref. 13) was updated and revised to incorporate some of the V&V com-

ments (TDR 583, Rev. 1 - Ref, 4),
Problems and discrepancies remining after resolution of the Reviewer Comments

were issued as Discrepancy Reports. Two Discrepancy Reports were issued and

are attached to this report (Tables 1 and 2).

J2087
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2.3 % Review Result

The SPDS software system requirements in References 4 (S5PDS User Cuidelines)

and 6 (SPDS Safety Analysis) wers reviewed and evaluated by the SAIC V&V
Team. The details of the verification results are given in Reference / along
with the Requirement Traceability Matrix, Version L (RTM-l). The VAV Team
concluded that the CPL System rejuirements documents (Ref. 4 & &) define the
SPDS software requirements with the exception of two discrepancies given in
Tables | and 2 in this report. Discrepancy Report 000l deals with incomplete
timing requirements for the SPDS during a possible system overloading condi-
tion. Discrepancy Report 0002 points out the use of the unconventional flow

charting format in Reference 4. These discrepancies will be furthe: discussed

in the following section of this report.
As a result of the system requirements verification reviewer comments, the
juality of the principal requirsments document, the >PDS User Guidelines (Ref.

1), was improved when Revision | was issued.

Validation Test implications were also identified during :he verification pro-

cess. The highli~.ts of these are:

(a) Validation Testing should take place on the plant process

computer.

J2087
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Pefinition of the data base forming the interface of the SPDS
with the remainder of the T™I-l computer system is 0 te included

in the Test Plan (Ref. 9).

Critical Safety Functions (CSFs) need %o be tested in conjunction

with the corresponding displays.

The VAV work scope does not include the system response test
under full load :ondition. The system loading test, however, is

t3 be parc of the field installation testing.

Cynamic as well as static testing will be needed for several of

the SPDS displays:

Reactivity/Power Distridution ang Primary Side Heat Removal

Power Jperation Level | Display (Jisplays L, 2 and ))

Primary Side Heat Removal Post-Trip Forzed Flow Leve.

Jisplay (Display 9)

Primary Side Heat Removal Post-Trip Natural Clrculaction

Level | Display (Display L1).

The above recommencaticns were incorporated and resolved in *he

Validation Test Plan (Ref. 9) and test procedures (Ref. .0).
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Two Discrepancy Reports (DRs) were issued as a result Of the System Require-
ments Verification activities. QOiscrepancy Report 000l (Table L) addresses

the SPDS timing requirement 2robdblems under the system overlcad condition,

Some non~5PDS programs on the existing MODCOMP computer have higher priority
than the SPDS software. DJuring an extreme condition wher all of these pro-
grams are activated, the 5PDS response time may be impac.ed. Conversely, the
operation of the SPDS may affect the operation of real time tasks of a .cwer
priority than SPDS. The timing requirements for the SPDS, according to the
system requirement cdocument (Ref. 4) were defined for a computer loading of
less than or equal =0 (CC%. The SPDS programs were placed as high in priority
as they could be on the existing tomputer system, Since the system was im-
plemented on the existing :omputer system and the 3725 is not a safety-grade
system, tne Jesign Team decided tnat the timing rejulrements as they presently
exist are adequate, and did not respond to this Ciscrepancy Report. This dis-

crepancy item remains unresolved.

Discrepancy Report 0002 points out that the Criticzal Safety Function (CSF)
Flow Charts in the requirements documents (Ref. 4) do not follow stancard flow
charting format. The Flow Charts in Reference & define zhe CSF logic by using
an electrical circuit analogy. The Flow Charts in the design documents (Ref.
5), however, employ standard flow charting format and adequately identify the
logic required. The Discrepancy Report 0002, therefore, will not have any

impact on either the SPDS design or testing except the inconsistency hetween

two documents (Ref. & & Ref. 3),

J2087
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3, DNESIGN VERIFICATION

3,1 Objectives

The purpose of the Design Verification activity was to determine that the sys-

tem requirements were correctly and consistently implemented in the design.

Source mterials for the Design Verification were:

~ SPDS Design Documents (Pef, 5 & 15)

o SPDS Code Package

Background documents - System Requirement Verification Rec, ort

(Ref, 7), SPDS Safety Analysis (Ref., 6), and SPDS User Guidelines

(Ref, 4),

3.2 Summary of Activities

Figure 3 provides an overview of the design verification process., The design
verification activity involved both review and evaluation of the design docu-
ments for the following five mior areas of concern. These were:

(1) correlation of design (Ref. 5) to system requirements (Ref, 4),

(2) addition of design references to the Requirement Traceability Matrix
(R™M-11), (3) evaluation of design documents (Ref. 5) for technical

.
correctness and completeness,

J2087
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(4) comparison of the actual SPDS software to the flow charts given in the

a
design documents, and (3) submitting discrepancy reports for any discrepancies

found.

The design verification was, as was the system requirements verifization
process, a two-phase activity. [n the first phase, features identified during
the system requirements evaluation activity (Ref. /) were compared to design
documents (Ref. 3) to assure that all applicable system requirements elements
(Ref. & & 7) were reflected in the design documents. Discrepancies detected
during this phase were ref.ected in Reviewer Comments issued to the Design
Team. This phase also inc.uded comparisons cf the actual SPDS source program

to the design documen: flowcharts to assure that the code accurately reflected
the logic paths and operations depicted in its design document (Ref. 3).

The second phase invoived evaluation of Design [eam s responses %o Reviewer
comments., Responses w0 Reviewer Comments that wers not accepted by the V&V
Team were re-issued as Discrepancy Reports (CRs). The V4V Team closed out
those DRs with satisfactory responses. [(f Jesign T2am s responses were not

acceptable, the V4V Team issued those items as unreso.ved Discrepancy Reports.

3.3 Summary of Review Resul:s

The Design Verification review activity resulted in the issuance of thirty six
(36) Reviewer Comments relating to: (1) completeness, consistency and trace-
ability (Reviewers Comments No.'s VER-OOLl through VER-004, and VER-O3] through

VER-035), (2) technical correctness (VER-Q0S5 and VER-036), and (3) testability

(VER-Q06 through VER-032).
J2087
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The V&V Team evaluated zhe Design Team's responses O these comments and de-

-
rermined that 27 responses were satisfactory. For those nine (3) rasponses

not accepted by the VAV Team, Discrepancy Reports were issued and again re-

sponded 0 by the Cesign Team. After the evaluation of these responses, eight

(8) of the Discrepancy Reports were c.ocsed with one exception, Discrepancy
Report No. VER/DR-005 remains open pending the future resolution regarding

pre-emption of SPDS displays by non-3PDS displays. Details of these results

are given in Reference 8.

[t was concluded by the ViV Team that the design documents (Ref. 5) meet :he
system requirements given in the design requirements documents (Ref.'s 4 and
8) with one Ciscrepancy Report remaining open (See Section 3.4 of this re-

port). The impact of this cpen item has been evaluated by the V&V Team as

minimal Secause the frequency of occcuvrence of an 3705 display being pre-emp-

t.ed by a non-SPDS display (RCS Leak Rate caiculaticn results) is cons.dered
‘n addition, control room supervisory perscnnel (SPDS primary users) are

low,

aware when Leak Rate testing is being conducted and can take into account the

pre-emption of SPDS displays.

3.4 Clefi:iencies .nresolved

As mentioned previously in Section 3.], a total of nine Discrepancy Reports

were issued and eight (8) of them were satisfactorily resolved.

[he resolution of the 3 Discrepancy Reports is dccumented in detail by

Reference (8).

12087
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The Discrepancy Report (VER/OR-005), which was not reso.ved, 15 given in Table

-

3.
The system requirements document (Ref. &) states:

""NON-SPDS displays may not automatically PRE-EMPT a SPDS display.

A SPDS display may PRE-EMPT a SPDS display."”
Currently, there is only one non-SPDS automatic display which may interrupt an
SPDS display. This is the display that signals the end of the Reactor Coolant

System (RCS) Leak Rate calculation.

This deficiency remains cpen pending the future correction by the Design

Team. A task regquest has "een issued 0 resolve :nis deficiency.

J2087



. VALIDATION TEST

4.1 System Validation “varview

The purpose of validation is to determine the correctness of the SPDS software
with respect to system regquirements defined in Reference 4. Planned testing
and evaluation were used 0 demonstrate that all L5 SPDS programs (Table 4)

functioned as designed. Source materials for the System Validation were:

* Validaticon Test Procedures (Ref. LQ)

5 Requirement Verification Results (Ref. 7)

" Design Verification Results (Ref. 3)

. Design Cocuments (Ref. 35), System Requirements Documents, and all

identified updates (Ref. 1l3).

Figure & illustrates :tne 3ystem Validation activiiy. The steps of System Val-
idation were: (1) VAV Team's Preparation of its Validation Test Plan, (1) De-
sign Team's Preparations of Validation Test Procedures, (3) Addiction of Vali-
dation Test Procedure References o the Requirements Traceability Matrix
(RTM=1II), (&) vonitoring Validation Test Performance, and (3) Evaluation of
the Validation Test results. The review process also used the Review Comment
The

and Discrepancy Report process described in Section 3.2 of this report.

above Validation steps were conducted as a closely coordinated activity De-

tween Design and V&V Teams.

J2087
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Some steps of the validation work were performed in paral'el for the cost ef-

fectiveness of its project in terms of man-power requiremants and schedules,

4.2 Summary of Test Plan & Test Procedures

The Validation Test ®lan (Ref. 9) provides testing quidelines and philosophy
for VAV Team's activities of (1) reviewing test methods and test procadures,

(2) monitoring the actual tests, and (3) evaluating the test results.

To ensure that the SPDS programs functioned in accordance with system require-

ments, three categories of testing were defined, These were:

a. Functioml - included Adata input to alarm/display output and auto-

mtic and mnual contrel of displays.

b. Structural - included testing of data paths, program paths and

system level executives and controls,

€, Operational - included dynamic response and impact with already

cnerational software,

These test categories are further described in Table 5 of this report,

J2087
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Test Procedures (Ref. L0) were written to provide (1) reproducible test re-
sults, (2) -.;lurablo acceptance criteria where possible, (J) recorded results

that were dated and annotated, (4) test environment on the actual computer

system, and (3) plaaning for failed tests.

A set of thirty four (J4) tests were defined and are listed in Table & of this
report. These tests consisted of verifying manual and automatic control of
displays (Tests L & 1), verifying the shell characteristics of the twelive (11)
SPDS displays (Tests 3-13), testing the domain of possible input values and
associated quality tagging and alarming for each of its five (5) Criti:al
Safety Functions (Tests .8-12), checking the functionality of the feedwater
flow, imbalance plot and the pressure-temperature plot (Test 23-25), per-

formance characteristiczs for PT-plot (Tests 26-30), and alarm processor timing

test (Tests 13-3168).

Each test was subdivided into individual test steps. Zach of these test steps
was provided a chart for acceptance and place for signature o acceptance or

rejection. [f any step was rejected the entire test w-as rejected and 2valua-
tion was made as %0 whether the acceptance criteria was wrong or retesting was

required. An exception/deficiency list was kept 0 track these reactions.

Jjz087
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4, tion Test Activities and Test Results

4.3, S ry of Validation Test A tivities

{n the early stage of the System Validation, the V&V Team started reviewing
Test Procedure Draft (Ref. 16) and issued a total of approximately one hundred
(100) comments, which were grouped into seventeen (17) Reviever Comments de-
pending on the nature of comments (Ref. 17). The Design Team responded by
updating and revising Test Procedure incorporating the V&V comments (Ref.'s 10

and 18).

Upon completing the Initial Testing, which was performed on the Plant Computer
System, the majority of the testing was satisfactory to the V&V Team. For
those tests, which had not passed the Initial Testing evaluation, a list of
exceptions/deficiencies was issued. These deficiencies pertained to display
formats, misworded acceptance criteria and required software corrections. The
Design Team has made the appropriate changes to the procedures and corrected

all of the software deficiencies, and retests were carried out.

When the Test Procedures were checked against the Requirement Traceability
Matrix (RTM-III), the V&V Team requested (Ref. 19) additional tests on the
“robustness” of the system. The V4V Team evaluated the responses (Ref. 20)
and after discussions with the Design Team members, it was decided not to in-
clude these additional tests. This will be further discussed in Section 4.3.3

of this report.

J2087
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4.3.2 Test Result

A comprehensive set of test procedures was written to test the system re-
quirements implemented by the SPDS software. These tests were divided into
three categories, (1) Functional, (2) Structural, and (3) Operational. The
entire range of each SPDS parameter as well as the program and data paths of
the SPDS software were tested. By testing the SPDS on the existing plant
MODCOMP computer, the dynamic response times and 'robust" characteristics of

the SPDS were demonstrated.

The deficiencies identified during the initial testing were corrected, and re-
testing has been carried out. A completed Requirement Traceability Matrix

(RT-1II) is given in Appendix (A) of this report.

The V&V Team, after evaluating all these test results, concluded that the SPDS
software met system requirements and performed as designed. A discrepancy
item concerning the "non-SPDS display interrupting the SPDS display" remains
open and is in the process of being corrected. This discrepancy item is
identical to the Unresolved Discrepancy Report given in Section 3.4 of this

report (Table 3).

J2087
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-

» "“Ro f v

After initial testing and completing the Requirement Traceability Matrix, the
V&V Team recommended that a 'robustness’ test be incorporated into “he test
procedures. This test would include recovery from system power spices, re-
covery from system error faults, and checking for incorrect input sequences.
The "robust'' test would demonstrate the ability of the SPDS software to inter-

act with the other sof:tware on the plant MODCOMP computer system.

After discussions with memters of the Design Team on these tests, it was de-
cided not to include a "robustness” test. The power spike portion of this
test would require a scenario with virtually an infinite rumber of test

tases., 3Jomething ana..gous 2 power spikes had be:n iemonstrated in TESTS
.85=37 since the :est ‘“ases were not configured tOo take smooth transitions in
data testing. The ability of the SPDS 2 survive :these changes was not in the
acceptance crizeria Sut was indirectly demonstrated in :that all tests were run
to completicn., Recovery from system faults is initiated sy the watchdeg Timer

it the system stalls or nangs up.

The SPDS has been instal.ed cn the plant MODCOMP computer since Cecember .5,
(984, The ability of the 3PDS to survive illegal cperator input sequences,
system locading and system faults has been adequately demonstrated cver that
time period. For this reason it was decided not to include the "robustness'’

test as part of the VAV test procedures.

J2087
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*  Impact on MODCOMP Corputer System

It has been determined by observing the hehavior of the SPDS system in con-
junction with the existing plant MODCOMP computer software that, because o*
high CPU utilization of several non-SPDS programs, the SPDS software may

impact the real time operation of lower priority programs.

The Periodic Task Scheduler program is a higher priority program than the SPDS
software. This scheduler activates software tasks to execute at a certain
time period. During operation of the SPDS, several of the tasks activated by
the Periodic Scheculer my not execute in the scheduled time period but in a
later time period. These tasks are not critical, and an occasional delay of
when the task is scheduled to execute will not be fetrimental to the com-
puter system. MHowever, the addition of future tasks on the plant computer
system will have to be thoroughly examined before impiementation. At present,
no other impact on the existing plant MODCOMP computer system has been deter-

m mdl

4.4 Discrepancies and Future Requirements

Item twenty-eight (28) of the Pequirements Traceability Matrix (See Appendix
A) states "NON-SPDS displays my not automatically PRE-EMPT a SPDS display. A
SPDS display may PRE-EMPT a SPDS display". This requirement will be imple-
mented in the future and specific test procedures will be written to test

J2087
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this requiremgnt. Currently, only one NON-SPCS display does interrupt an SPDS
display. This is the display that signals the end of the R(CS Leak Rate cal-

culation.

This is the same discrepancy found during the Design Verification and des-

cribed in Section 3.4 and Table 1.
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Table & List of SPDS Programs

SEDS Display Programs

SPDS Routine
SPDSXX*

RQDAXX
RCIAXX
RADCXX
CNCDXX
RQDPXX
PSHRXX
RCIPXX
RCINXX

*XX = Channel 0 or 2

SPDS Critical Safety Functions

Task
RXQDIS
PSHTRM
RCINTG
RADCTL

CNTCND

Menu

ly 24 3, 4

CSF

Reactivity/Power Distribution
Primary Side Heat Removal

RCS Integrity

Radiation Control

Conty 'ment Conditions
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TABLE 5

DETAILS OF THREE CATEGORIES OF TESTS
(FUNCTIONAL, STRUCTURE AND OPERAT[ONAL)

For Functional Tests the following items were included:

A,

Testing of Display Shells - each display was checked for format and
accuracy (color, lines of demarcation, space between tick marks, reso-
lution, ete.): Tests 3-15

Single Variable Functions for Displays - quality checking for good,
bad, suspect values was done, values over the entire range of the sen-
sor were checked, alarms and warnings were tested at the setpoint and
just above and below the setpoint: Tests 16-22

Multivariable Functions - where several functions were used to compute
values that were a function of several input values quality tagging for
good, bad, suspect values of the input values were tested: Test 34

Operation of Displays - the cperation of each display and which display
was available was tested: Tests l-2

For Structural Tests the following were considered:

A,

B.

Data Paths - all possible input combinations -f data to a program path
were tested: Tests 16-34

Program Paths -~ a.l program paths for those f..w charts presented in
ITDR=583 were tested: Tests 16-22

Computer Executive and Control = careful control was executed to ensure
that the SPDS programs were given the proper prioritization and task
activation sequence: Tests 1-36

For Operational Tests the tollowing were included:

A,

The tests were run on the real-time plant Modcomp Classic Computer.

Dynamic Response Time - call time for displays, response time of dis~
plays and alarms, accuracy of trends and traces, calculations and time
dependent variables were all checked: Tests 23-27 and 31-12

Incorrect Input Sequences - tests were written to display e-ror mes-
sages when incorrect (nput sequences were activated: Tests l«3

Fault Recovery - it has been demonstrated since December 1984, that
the SPDS will recover trom power spikes to the Modcomp Coiputer as well
as system restarts and -old boot initialization.

J2087 o



TEST
L.

2.

3.

v 3
-

i1,

12,

i3,

l“'

Jiow

TABLE 6
SUMMARY DESCRIPTION OF THE TESTS
TITLE DESCRIPTION/PURPOSE
Manual Display
Control

Automatic Display
Control

Shell Characteristics
of Display 0

Shell Characteristics
of Display |

Shell Characteristics
of Display 2

Shell Characteristics
of Display 3

Shell Characteris*ics
of Display 13

Shell Characteristics
of Display 3

Shell Characteristics
of Display 6

Shell Characteristics
of Display 7

Shell Characteristics
of Display 8

Shell Characteristics
st Display 9

Shell Characteristics
»f Display 1O

She.l Characteristics
of Display 11

TR-027, Rev. 0
Page 42

Verify that manual paging between dig-
plays meets the system requirements,

Verify that the automatic display con-
trols meet the system requirements.

Verify that the non-dynamic, non-data
dependent characteristics of the dis-
plays meet the system requirements,

cf. Test

cf. Test

cf. Test

cf. Test

cf. Test

cf. Test

cf. Test

cf., Test

cf. Test

cf. Test

cf. Test

3



| _amcasimed
I
|
|
|
|
|

IEST
ls.

6.

17,

18,

19,

20.

b4,

25'

J2087

TABLE 6

HCoutlnuodi

TITLE

Shell Characteristics
of Display 12

Static Function Test of
CSFs | and 2 and Display &

Static Function Test of
CSF 3 and Display §

Static Function Test of
CSF & and Display 6

Static Function Test of
CSF 5 and Display 7

Static Function Test of
CSF | and Dievlay 8§

Static Function Test of
CSF 3 and Display 10

Static Function Test of
CSF 3 and Display 12

Displays l-3 Pressure/
Temperature Plot Graphical
and Tabular Data Tests

Displays L~} [mbalance Plot
Graphical and Tabular Data
Tests

Displays 1=} Feedwater Flow
Graphical and Tabular Data
Tests

Static Function Test of
CSF 2 and Display 9

DESCRIPTION/PURPOSE

cf. Test 3

Test the domain of possible input
values and the associated qualities
(includes just above and below alarm
limits).

cf., Test 16

cf, Test L6

cf. Test 16

cf. Test 16

¢ct, Test 16

sf. Test 16

Checks the functionality of the
PT Plot.

Checks the functionality of the
[mbalance Plot.

Thecks the functionality 3¢ *he
Feedwatar Flow Plos.

Static performed characteristic of |
PT Plots for CSF 2.
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TABLE 6

SContlnuodg

IEST  TITLE

27, Static Function Test of
CSF 2 and Display 11

iL.(w) Post Trip Forced Flow Test
of Display 9

12. Post Trip Natural Circu~
lation

13, Calculation of RB Sump
Mass Balance and RCS Flow
Balance

34, Functional Test of Display

5, 10, 12 with Respect to
Sump Mass Balance and Flow
Balance Alarms

. SPDS/Alarm Processor Inter-
face Tast
36. Timing Test of | Minute

Wait Test for Reactivity
Balance CSF

i7. Void Fractions on Displays
5 and 10

Notes:

DESCRIPTION/PURPOSE

cf, Test 26

Dynamically test Post Trip Forced
Flow PT Plot.

Dynamically test Post Trip Natural
Circulation PT Plot.

iest the implementation of disk in-
tecrfaces for CSF 3.

Tests the implementation of display
interface for CSF 3.

Alarm processing to SPDS warnings
and alarms,

Test of the | minute delay for

alaem logic,

Dynamic Test of Void Fraction
Displays

(*) Tests from 28 through 30 were absorbed into other tests.

J2087
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SAFETY PARAMETER DISPLAY SYSTEM

REQUIREMENTS TRACEABILITY MATRIX (RTW [ID)
| GPUN | ' | (1)1 (2)! | |
| RTH | REQUIRENENT |REQUIREMENT |DESTGM/CODE | TEST PROC. | |
| ITEM | DESCRIPTION IREFERENCE (J) [REFERENCE (1) | REFERENCE ()| REMARK S |
T e P e T T T T T L L Lt T
| 81,98 | Ucer interacts with SPDS by eeins of | | | | |
| | #xisting plant computer alare processor, | | | | |
| | control roos alare CRTs and alare | | | I |
| | printer in computer rooe. | | | | |
== | CIATTRAES S SN S S e s s jneven ~|=¢ “|e vese|sscscnnasesascacses scsssss|
| 90,65 | User interacts with SPDS by weans of existing | (A) P12 | (A P70 | 9.3¢ | |
| I alare processor on plant proces; omeater, ! | (2)! | :
R B sessesccesenteanan B e R LR R PR R fogeromen e EET TR [roemonamnnsnaaeriaaniane |
| 91,19 | Ten new alares displaved on 2 slire CRT; 10 | (A PAG | (M) P.23,33) 9.38 |
| | control room, and printed on alare printer .a | | 3o | |
! | comuter room. | (1) l (5) |
R T n o LR T T TR L R T o »unmmouummoum

| 92.99 | Each CSF to have Friority 1 alare) and
| [ Priority 2 ‘warning’ added *o eristing

| | base Table 2.1,

| | | | i
I | | |

A P36 WA

|

| | alare processor. A total of 19 new | | | | {
| | alares per Tible 2.1 of TDR-%81, | | | | |
[<oemans | oo cm e s sera et et e e s s e e e e [seemmsmnsnns R R i B e LR
| 92.05 | Each CIF to have Friarity | (alare) and Priority | (D) P.27A | (M) P.33.381 9.3 | |
{ |« lwarning) added to evizting alare erocessor, | | | |
e R T T PP fasnmasnnsnn B S e T PP e R |
[ 9397 | Clarification of ‘sarning’ ang *siare’ L g) (3)] VER-08'4(4) WA | |
| I terminology, | RC ¢ 2084 | | | |
e i R T L B S  TERERTY (P jeesanaye Saditasnionstony aaad
(92,18 1 If anv pariseter erzeeds setsaint. alare (AT Pl 1P | B | |
1 | shows ehich CSF 12 o alare and shat griority, | ‘A P 32¢ | | | |
' ....... ’ .......... S | sonvransanne .-c ---------- ' ---------- e R e L LR Sacssssnee .--l
| 92,15 | Aod 19 paints to database - one Friority | alare | (AP0 | () P23, 331 9.38 l |
| | and ane Priority ) warning for each CIF, | | | |
[eanmans et T [ [gumnnconnan |eoevnnnnsnne e TR |
L 2.20 | Lt of IPDS alares and warnings added 'o deta | | |

| |

| |

| |

""""i"“" .............................................. “esenew cne -( .......... | ------------
[ 82,38 | SPDS ¢isplar wony = coepiter points, (a F3a ' P.23,38 9.3 |
a‘:;:.'m'wu docement (3 No.'s A, (3, wd U0 are gleen on saqe

w: Read “(A) o 14" as “page 18 oF Liatem “aquirement def, (A)°

€) Design Refarence (0 Yo'y (A wnd B1 are Noen 0 Jage Asll),
EONOME TIA) 5. 7, 38" as “pages ! s U8 ot A5G0 Documant (A}

31 AC0008 » Reviewer Comments and desolutian N9, 04 A Lpvtem

“OQuIPMMNtS verification fegort  Jage 4.4

&) VEROGIA » Agviawer Comment: ang desslutian No. WA n tee
erification depgrt

(95 9.05 » Test Procedure Section wa. 9,38 SR8 Sage Aeld

Jesign

>
o
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SAFETY PARAMETER DISPLAY CYSTEN
REQUIREMENTS TRACEABILITY MATRIX (RTM [ID)

| GPUN | | | | | |
| RN | REQUIRENENT [REQUIREMENT (DESTGN/CODE | TEST PROC, | [
| LTEM | DESCRIPTION |REFERENCE ([) (REFERENCE (J) |REFERENCE ()| REMARNS |
L P P T T T TN T L LT LN
| 03,08 | If o CIF 15 in alare, the eenu will show the I PN P |0 | |
| | alareing CIF in reverse video vellow for | | | | |
| | Priority 2 warnings and reverse video red for | | | | |
| | Priority { alares. | | | | |
R R O R R R R RO R R RN RO R IR I n | RN | O R IR RN e
| 04,00 | [f CSF has o level 2 display, eeny will [ (A PAY 1 (D P, 120+ 9,18 | VER-0030 |
| | indicate which (evel 15 in alare or (f Bath yre, | | 130, 1862+ | | VER/DR-004 |
| | | | 163 ! [ |
R I R
| 5.9 | Internal signal validation requiresents, | a | | |
R B sessesasiesssnen eraannas [aemmenacnaan [ sgemmseanasn |soemennmans | wmmavann e LR R T |
| 95,95 | Each SPDS parameter *o have a sienal quality | (A P26 | (A P AS) 9.149.2 | |
| | check perforeed by the cosputer. | | | | |
l----'--‘-" --------------------------------------------- R jogorssssvens { senasdmnannsy [resesne TSRS RBe R an sessuces |
[ 05,18 | Criteria deteraining whether JFDD computer point | (A) P24 | ‘AN P24 281 9.14-9.36 | |
| [ 15 considered invalig, | | | | |
{ Preakan | cnsinonnsshiesnd shekes aae e [eevensnsnene [ o wemsnnassn]s sesssssnae pewsnssssocavesnnsvscasnaose|
| 05,15 1 ALL computer points describing an JFOS5 parameter | (AP (AP OB | |
| | mest B2 invalid for point to Be Considered | | | | |
| | rovalid, . | | | |
[oommnna |oenresnnsnanaon ceeaesseseues sttt eatans s e B B |
[ 95,20 | when input to composed point or JPDS calculation | (A P2 | AP T 1 9.0, 017 |
| I rr onvalid, resul® (2 also 1nvalid, I | | 9.5, 1.8 | |
:-. .............-.A._.....-...........-..,._.A._.........-' .......... |#fwmmanccnna |smanmesn P | ......................... ...'
| 95.25 | Requirements for (dentification of imval 4 [ AL P A F 5 |
| | parameters on displaye, | | { | |
[ L L T L T . i e B e e T |
| 95.30 | Removal of points from scan required | FAAN P26 | VER-903A | WA | VAL-991 [
| | ingtrument string feeding [PDS :oomr inpat if | ! | | |
| | resoved, | . |

| 95,39 | Pedundant sensors ased f svai lable PO net
| [ required *o 0@ 5o09le Tail @ proof, | | |
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SAFETY PARMETER DISPLAY SYSTEM
REQUIREAENTS TRACEABILITY MATRIX (RTW [11)

- - - -

| GPUN | | | | | |
| &Th | REQUIRENENT (REQUIREMENT |DESIGN/CODE | TEST PROC. | |
| ITEM | DESCRIPTION |REFERENCE (§) |REFERENCE ©) | REFERENCE 01| NEmARKS |
I T P LT T T TP T T T T IO
| 96,99 | On JPDS #isplar, the numerically displaved | WP | (WP 160 |
I | paraeeters are displaved in reverse video vellow | | | | |
| | for Friarity 2 warnings and reverse video red | | | |
| | for Priority 1 alares. | | | | |
I L T T TR P T T T TP P e e Ty
| A7.88 | Warming ar alare 1dentification requiresents for | | | | |
l | grashically diinlaved paraeeters, | : I ! l
|oovneee [sonmsenenncttteiiicitnacnnctiiincencosasncacaensan [eoemmmnnnans | ogeennnnnans [eevemanenans e T T TP |
| 97,95 | Paraweter plot crassing Line on graphical | (M P4 | VER-062D | 9.23-9.27 | |
! I grsolay (dentifies graphically~displaved | | | | |
| | parieeter 0 slare. l | I | |
[sensese |sesavesanesscosacsnncesansascasseensesannsanserns aesesssenses f=gesnansnses [sesnmscnnece fosancennsccsecvesscsnsnevane :
| 97.0% | Correction - warning or alare can be interpreted | (C) | VER-O81A | 9.23-9.27 | |
l | from paraseter plot crossing Line on araphical | RC § 9017 | | | !
I | diswlay. | | | | |
cl.l...!lIIOOOOII!COO0.00000000QQOO.IQIIC.D!IOOOOO!QI.O.COO|!000.00.0.00[0(!...000'..'OOOQOO!OQQQOI.0..0'00.""000000000000000i
| 98,99 ! Alare or warning setomatically clesrs AV P IE | A P36 | 9.14-9.36 | VER-MDD |
| | when pareseter retyrng to condition | | | !
| | within setpaint, | | | | |
ll.l'l'iIOQO0.0QQ..!OOIOOOQQQ!00000!0000.00!000'00!00000.Q!0'0000000000{00.00..0.0.0[OQCOQO!!QQOCllQOOQIO000.0'0.00...00!00000l
| 99.%% | Rajyndint pcx*': TPuiTagent s, | | | | |
R R e L T R LR seemasasssssesssesieasene |
r )Hf When sore that one computer point provided for o | AV PIA | VER-STT | 944922 |
| | paraseter e point closest o Limit to compare |

i I 19ainst glare ietpoint,

|
l
| I | |
l |
jroensaes jastsnssepsanadasunsantie ERSSEPALIRITRIEEbLTI joetnmansepn frgsosnavaing josaiimbupane |
. | ,
|

L3908 | Clarification of choice of redundant points | €) vt!-em tal N/A | |
| | RC § 0007 | | |
[seenens |snnssnsas TARSTEASIIHSES SRSV INIIRREILETS S NS sessuas joevsasasnase [ ogevnacsees | sesncsvescs e e D e LT wana|
| 4905 1 Aoy valid point for sursmeter erceeding (1ot | (€ | VER=981A | 714930 | |
| | couses C3F alare or warning, | RC & 917 | VER-93D | 1 |
(DOO!OQOIOOC!OOIO0.0.00000QIOOOQQOCOOOOOQQDQ.Ol.G.IIQ.COOOI[0.00.00...0. Dc!il.'.l.!.l0000!!000!00|00000ODOOOOOQQCO.IIOQOQOIOOC1
| 19,99 | IPDS spurious alares. incieding LO93Y, eav occer | (M P10 | WA | A& | VER-903E .
| | during cooldowns, cold shutdowns, ond heatups, | | | | VER DR-081 |
| | oM ihGuld Clear. | | | . |

....................................................................... R e Ty T
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SAFETY PARAMETER DISPLAY SYSTEM
REQUIREMENTS TRACEABILITY MATRIX (RTH [I1)

| GPUN | | | | | |
A REQUIRENENT |REQUIRENENT (DESIGN/CODE | TEST PROC. | |
| ITEM | DESCRIPTION [REFERENCE (5) |REFERENCE (1) (REFERENCE ([} REMARK S |
L L T L T T T T LT LA LA L LI LI LE
| 11,00 | The warning setpoint criteria are presented in | | | | |
| | Tables 6.5, 5.7, and 6.8, and in Appendi: [, | | | | |
| | sosessseesscsessscssmmsrasantsssrsaanassttrs s | I=¢ weve| | -
| 11,95 | ALl sodes warning setpointe, | (A) P64 | (A P14Q, | 9.16 | |
| | | | 1421451531 | |
|rowmese [sessessnsaseecacassanaceasacessenonnens sevsesescas roncsases wevjeguecnencess jeeenaasssase [sesssmssussressennsnesaneaee |
| 14,19 | Power operation warning setponts (Table 5.7). | (M P46 | (A PIDY, | 916917 | |
I | | | 122,120,133) 9.23-9.25 | |
| | | | 137,138,1821 | |
t | ] | 159,1%, 1571 | |
- | R e B ) e | |rorstasssnnsusnsesnetansrsne |
| 14,15 | Post trip warning setpaints (Tible 4.9), | (A PSE | (AP, |92 |
| | | | 133-125,142) 9.27, *. 00 | |
| | | | 149,154,159 9.72 | |
| aad e e jresssnsnanvis g remsinindnen Jroskasnnheie e R et |
| 11,20 | R/PD power operation Level 2 dieplay - warning | (A) P.362 | (A) P21, | 9.16 | |
l | setpoints, | | 122,120,128] | |
T B e [=oemens ceesn|sgeenamennan [EETEETE e B !
| 19,25 | RCS Inteqrity power operation level ' display = | (M) P.368 | (M P33, | .17 | |
| | warning setpaints, | | 148-142 | | |
eavemes | sseveneseacsansnessnsessennsensransaseentaseencese |soseesvenes ofsgemecncsonsfensassassass|sescascscsscsssacnnsssne omse|
P 11,30 | Radvation Control level ' display - warning [ MPI (P 31918 | I
| | setpaints, | | 143 l | I
] ....... T L |essevnsessss|= fowees: wonm I ------------ | ------------ PP ———— '
[ 14,35 | Contarneent Condition; level ' disolar ~werming | (A PITS | (M P89 | 919 | |
| setpaints, | | 152=1¢ | | |

------- R R b S B B |
| 11,89 | R/PD post trip Lavel | display = warning (T VIR % L B INT VI A B | |
l | setpaints, | | | l |
. ....... ' -------------------------------------------------- ' ............ ' ----------- ' ............ | ---------------------------- |
I A48 | POWR post trip forcad flow (evel | display - [ M P30S | P38 1 908 | |
| | sarning setpoints, | | I | |
' ------- l--o ----------------------------------------------- | ------------ '.(....- ..... | somsnsninnns ' ....................... - .-.
| 11,59 | RCS Integrity past trip forced flow Level | | (R P.3e8 | (M PSS, 1 0. | |
| | display =~ warning ;etpoints, | | 140=100 | | |
| ------- | .................................................. | ............ |*geswnwnscan |ensncsncasan [eesonnssnnavnsssnscnsnnnasan |
| 11,53 | Correction to warning setpoint; « * RC STAT* | € | | NA | ER-981A |
| lmmuo'wc '“'oumolllo' fbl'lllt. | RC § 0029 | | | |
foavann i aasasmteasoon BOSLEESIUIN S USRS S SOESSIE IR RIS | wonas sassese | sf nsnasesass | sesen. snm *|sesssncanncansssssssnaananass|
| 11,99 | PSII post trip wml circalation lml \ | (AP | AP I |
| | display - warning setpaints, | | 138 f | |
‘....--o|--- ------- I Tt '-o--o---o-o.'.(-o -------- | ----- -..-...‘ ....... ARsassenasane ..-..--.'
| 10,60 | RCS Inteqrity pogt trip natural circalation [ WP | mP YR | |
| | level | display « warning setpoints, | | 140,142,199 | |
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SAFETY PARMETER DISPLAY SYSTEN
REQUIRENENTS TRACEABILITY MATRIX (RTH [1D)

| GPUN | ] | | I |
| RTM | REQUIRENENT [REQUIREMENT |DESTGN/CODE | TEIT #ROC. | |
| ITEM | DESCRIPTION |VEFEREMCE (5) | REFERENCE (1) | FEFERENCE ()| REmARKS |
I T L TP T LTI R T TI T
[ 12,80 | The alare setpoint criteria are presented n | | I | |
| | Tables §.9, 6.19, cnm.nbmml. | | | | |
|smmnecs|enssanacncascanaccane SessssesessesessssssreTmOasS |oneenea swass|sgensasssane|savensssscsa|snanancas csessnsssssssecases|
I 12,05 | ALl sodes alare setprints Hcllo s ” | m PSI (A PIM | 918 | |
| | | | 143,144,147 | |
| | SR BHSI IR SIS SRS RS TR SRSES SE AT AN IS SES |sonenncanase l-c-*-'---°--l~'--°-------1-'-------°°----°----~-~--‘--l
| 12,18 | Power operation alare setpoints (Tible §.10), | A RSS | M PT, 234905 1 VER-901A |
| | | | Hl.tl‘!.sw HM.'? | VER-00MA |
| | | [ 149,150,151 | |
[rasases| sncnsacsnsssansisestats sttt antuaitR RS busEL Rt b | SPESnanen jogremssinnen { sevanussnens |sescsevnscnnsesccesonannes |
P 1205 | Po b trip alare setpoints (Table 8.11), | (A) PSR | (A PLIB2, 1 9.20-9.22 | VER-00M0 |
| | I 108,181,147 9.27, 9.01 | |
| | | | 148,148 | 9. N2 | |
[sesness jessimassanasenss BRSSP TRR L SDSE SRR SS Shen jorvesassnasan jogrusnasnnae o -awel SELEREETISES LTRSS |
| 12,29 | R/PD power aperation (evel 2 displar = alire | (A) P34 | (M) PAtY= | 9,04 | VER-8014 |
| | setpoints, ! (I | | VER-901 B |
'.. ----- [sosnsssnnsssnssnssicrnsscanssnrnsssunsnsnasvansanh ' ............ "f ........... Sesbensnane ' ..... IR L DL T T - .....'
| 12,25 | RCS [nteqr ity power operition (evel ' display = | (A P 360 | (M P18 | 9,17 | |
| | alare setpoints, | | | | |
' oooooo e T | wemnssnennnn | sgommvenaces |srvessnnaces |#esnsns assavesscnsavmasanss|
[ 12,30 | Radiation Control level ' diseiar - alare | oA I | ) Ptel 1 08 | |
{ | retpoints, | | 184 ’ | |
l""""""""""'"""""""""""""""""""‘"""""""("" -..| ooooooooo o--‘ ------- L L T T T T '
| 12,79 1 Containgent Conditions Lavel ' Siiiar = alare | (M PI% | M P a2 9.9 | |
w | setzoints, | | 1% | | |
|o.--..-'.--.-..-------g.----.--,----u----..-.--.“.A--....[. ......-I. PRS- seldnnsens “"'l"""""““‘ ............ "
(12,08 | ROPD pagt trop ovel ! ditpiar < alare setpaintr | (A RLIM LM Pids, 1 0N | VER- 0054 |
I | | | 17 | | |
jomanans '.‘ ................................................. ' ........... "C .......... [ronsscnesnns l .......................... s
I 13,05 | RC [ntegrity pagt trip forced flow (evel | (M FEI | PR, | l |
| [ gremlay = alare setioints, I | 109 14 I |
‘ ....... l .................................................. | ............. (amranuasaa [sannssnsnnns ' ............................ '
12,50 | PEWMR post trip natural circulation level | | (A PIYS | Pa 0D | VER-96% |
| [ disolay =~ alare ietpints, | | | | |
I -------- L T T T T I I I Sesnsdasnssinsan |.--.. ------- "C ..... ‘.--.( ............ ' .................... .- -.-'
I 12.5% | RCS Interqity pogt Prip natural circulation | M P39 | MPIW 00 | VER-945H |
| | level | display = alare setpaints, | | 14 | | |
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SAFETY PARAETER DISPLAY STITERM
REQUIREMENTS TRACEABILITY MATRIX (RTM I1])
GPUN | | | | | |
AR FEQUIRENENT [REQUIREMENT (DESIGN/CODE | TEST PROC, | |
{TEm | DESCRIPTION [REFERENCE () |REFERENCE (5) |PEFERENCE 1) | REmARY S I
mgmmmumummmmummmml
|

|

|

|

|

[ 13,00 | CIF warning and alare setpoint criteriy | | | | |
| | 15 presented (n flow charts 4.1, 8.0, | | | | |
| [ 8.3, 8.0, 0.9, 6.8, and 6.7, which are repeated | | | | |
| [ 1n Appendir [, | | | | |
|---.---|.-........ ....................... B - 'u-...“....'.(..--..-...‘. ----------- .-u.----..................--|
| 13.92 | Comparison of flowcharts in Section & ond I 16 | VER-D91A | WA | |
| | Appendir [, | BC § 0028 | VER-904C | | |
| [ | RC § 9029 | VER-995C | | |
‘ ....... ' .................................................. '----. ------- '.(. ......... ' ------------ ' ------ PPTR— [P —— '
| 13,03 | JPDF disnlay eeny seteoints taole - ceterences | A PLJA3 | (M PoT, | 0184019 | VER-2ODD |
n | floweharts. | FA20020,1231 9.28, 0.7 | |
| ] | | 128-127,1291 2. 0 | |
| | | | 132,139,138 | i
| | | | 138,180 142| | |
| 4 | | 144, 145,157) | |
| | | | 1958 | | |
' ....... ' .................................................. ' ............ '-‘ ------- ---' -------- .o-o'-q-aoo-----t-oto---o--to---.'
[ 13,05 | Reactivity Power Digtribution sarning C3F | (AL PO | (M PIYs, | 9.0 | |
| | flowchart, | (A PJM | N800 | |
| I | |19 | l |
l ....... R e e L P | ............ |.¢ ......... ‘.. --------- '...--o--.-....----.--. - ---'
| Y509 | Reactivity/Pover Digtridation alare C5F | (A P.98 |IMP = | P08 | |
| | flomchart, (RT PR % S MR | |
| | 1) i | | |
| { | RC 8 29 | | | |
jesancnn bt L e L LT T T T R NrpR S ' ..... ..-..--'.(... -.-.--|...-.---o.--'.---- ...... asencesnssan oo-.-‘
I 4343 1 Corraction to Reactivity/Power Dirtridetion (€ 4 | .18 | VER-001A |
| I aiare flomehart, | RC § 9097 | | | |
,‘....‘..‘ ........................................... -...-.‘l ............ ’.( ...................... | .................... srnene --'
| P305 1 Primary Jide Weat Resoval warning COF flomchart. | (A P00 | (M PI3D, | 2286937 | ER-00%0 <
| | | (M) P 3T | AR IN A n | VER-90%F |
| n | (M P37 1138 j | ER-00%F |
| [ | | [ | ER-00% |
l""".'".. ........................................ hsme - ' ------------ ‘-( ---------- |swwnsesssonn ' ..................... asewen 1
| 13,08 | Correction of syabol in PSMR sarning CJF | &) | | 9.26°9.27 | VER-991a |
| | flowchar?, | RC ) 009 | | 2.8 | |
' ....... '........ .......................................... ‘...-........'.‘-.._...-.-‘.......--..-...-.... ............. Sessannn |
13,29 | Prosary Side Meat Resoval alare CIF flowehart, | (A PABY | (M) P13, | 9.269.27 | |
] | REUN % [ BRS - h "E N [ | |
|--o .---l B L T T T Shdmmre. s o--..-ca.-oo..-.l c‘-u ------- |---.--....-.| snase .. '
[ 15,25 | Reactor Conlant Systes [nteqrity COF flowehart, | (M P02 | (M) P y39- | 947 I VER-00%W |
| | | P |1 | I |



PN 7 OF 23 THREE MILE [SLAND UNIT 1 1827, Rev ¢
SAFETY PARMETER DISPLAI SYSTEN
REQUIREAENTS TRACEABILITY MATRLX (RTW [11)

| I | | | |
| RTH | REQUIRENENT (REQUIREMENT |DESICM/CODE | TEST PROC. | |
I ITEM | DESCRIPTION IREFERENCE (5) | REFERENCE (5) | REFERENCE (J) | REmARY S |
I L L L T T T L L LTI ]
I 13,39 | Radiation Control Priority 2 CIF flomchart, | M PIOS | AP, | %8 | VER-9851 |
| | | (A P35O | 188 | I VER-905 |
| | - eesscsssessassrssesase was) |=¢ | - | sansesssnimnmeens esnes|
[ 13,35 | Radiation Contral Priority 1 CIF flowchart. | (A P03 | (A) P143, | 9,10 | |
| | | (A P3| 1M | | |
'.. ..... '.. ................................................ j ............ '.‘ .......... ' ............ [sovomncnnonsnsnsncnvsscnunns ;
| 153,88 | Contarngent Condition warning CIF flowchart [ (A P04 | (M) P3| 9.9 | |
| | [P35 (197 | | |
[smesona|sacecanastumesanns mnsnsensessreereesessesernaasne |sosensannsss |sgoanenmsesse joonsaseasees [eesnsennseanasnccasennsnenns :
[ 13,45 | Containpent cmmon alare CSF flomchart, | GAY PAR4 | (A P13e | 9,19 l |
| | I PIS 1 1R2 | | |
I L e T T T N T T LT L L
| 10,00 | IPDS parsmeters orgenized into ¢ I MPI | MPT9)0] | |
| Feritical safety functions 'CSF). | | | | |
R
| 15,00 | Reactivity/Power Dictribution (OF | | | | |
| | Parieeters, | | | | |
|#onnmne ‘ -------------------------------------------------- ' ------------ '-( ---------- '.-. --------- l ---------------------------- f
| V508 | Farameters for C3Fs. Table 3.0 [Pl | MmP2 | 9] | VER-404N |
| | | | 114=119 | | |
[#aemana [rossmnsanmaenncrirrseinaritntsaccsirtnteranracane [ransmncannns | +g rmemnnnana [senman wesansn froeameencamnmmnsinirnacnn |
P YS9 | ReactivitePoser Deatridution parapeter nases. | (M PJ0 | M P T A0 | |
| | l | | 9.239.39 | |
|..................-.-...........................-.........y............,.c..... ....'........-...l......................-..--.|
| 1909 | Reactivity Pouer 4 5%r ibation critical ralety | P | MP NS J
| | function paraseters wn' mws Teble 6.0, | a | | l
'.......!.... T T ™ SAsesssLLsassenss | sussnsnmesas| s snnney u!..--.--.o_--'.n---..------...----.--.o..-'
| Y520 | RUED & PIMR power operation Level \ direlay N LN 2% L B Y ! g0 1.3 | |
| | comuter painty - FT Plor, | [ [ | |
j ....... ' ......................................... Senssanse ' ........... .'-c --------- ' ------------ l ------------------------ o---l
| 15,25 | R/PD & FIWR pomer operation Level | 4ismlay T TS - IR TR N | |
| | computer points « Flur Flow Tebalance Plot, | | v [ I
| ....... I ------ e e L L I ------------ i.‘ ---------- |eencassncens eenssvsnnvnsusacsavesnnsannse |
{1530 1 R/PD & PIHR pomer oseration level | dimelay [ P39S | P27 02 | VER-9000 l
| | comuter pointy - Fesdmater Flow Plot, | (> | | VERDR-004 |
| i | [P, 188 ] | |
| | | 174,189 294/ ! |
| | | | a7 | i |
'-..-.-.‘ ------- sessnsdsnansha e R L I I I T I I IS jressssensnns '-(oo -------- ' ------------ ‘.. ........ T s -.'
| 1533 | Correction to /PD and PINR power operation | ) | VER-901A | 9 08927 | |
| I lovel ' 410 lay comuter points, | B9 0022 | f | |
'-......‘.-‘.-. ------------- P — PP '-...--......'-c-‘......-..‘--...--..-..‘-..--...----..-..--o-----.-a'
| 15,35 | R/PD power ameration level 2 dismlay - comater | (A P38l | (M P2 | 018 | VER-206E |
| | puinty, | | | | |




==~
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PAGE 8 F 33 THREE WILE [SLAND UNIT ¢ 027, Rev d
CAFETY PARAMETER DISPLAY SYSTEM
REQUIRENENTS TRACEADILITY WATRIX (RTW [ID)

| GPUN | | | | | |
| Rt | EQUIREENT [REQUIRENENT | DESTCN/CODE | TECT PROC, | |
| 1TEW | DESCRIPTION IREFERENCE () | REFERENCE  5) | REFEREWCE (D) REmaRL |
I L N L L L T TP R T TT LTI T I IT Y
[ 1S40 | Reactivity Power Distribution post trip lavel ' | (M PID | (WP 1M | |
| I diselay « comuter points, | | | | |
I T T T T T R P L T T LTI Lt Ll Lh
[ 16,08 | Fromary [ige Meat Resoval UIF | I | | |
| | Parasetere | | | | |
‘.---...1 ------- P NS PRI E AR SRS SRR I R NE ... ‘ ------------ 'o‘- -------- | ------------ |reeersncscosnnen emmsman 0-0-‘
| 18,98 | Paraseters for C5Fs. Table 3.1, el LW | 9] | |
| f | | 8,130-138 | | |
.------.’ ----------------------------------------- P S—— l ------------ | s wmnanisuan l--.-- ------- | renasne SrssRvANaRe e esccsnve |
[ 1600 ) Promary Dide Mot Regoval parimeter "iees, [ DFEI P2, |
| | | | | .28, .27 | |
[sommmnn [emmnn eeeeeessseasaentaesca et e eeanan cmeremnnas [erenceanann B e B I Y
[ 18.0% | Promary [ide weat Resoval critical safety [ AV B8 | A PTI98 007 | VER-8RF !
| | Fanction paraseters. point nygbers (Table .00, | | (B P.is8 | o0 | VER/DR-%4 |
| . | | 178,189, 200 | |
| | | | 17 | | |
| seecsnse ' .................................................. ‘ ------------ "( ---------- ,...-a---m..' ----------------- .---o-.a-..‘
[ 14,20 | R/PD & PN power meration Level | display, | P35 | P |03 | |
| | computer pointy « BT B lot, | I | | |
| ....... ' ......................................... PR - evsnnncns “"’C .......... |swsesncnsnon ' ..... sHnsnmsne- e T T waw|
| 18,25 | PD & PINE pomer operation level | 4i10lay PN TPy N | |
| | comuter points ~ Flur Flow Innmo ’lo! | | | '

. tanmsssdnsssnann|sensrnsene |-t-.. .-.l ...... senane ' ------------ T T ‘
[ 08,39 | RPD 4 FIMR power o0e” it ion level | diiplay | PSS | P 108 | ER-008 |
| computer 2ointy - Fesdwater Flow Flot, . | VERDR-80s |
| | | (B P | | |
f | | 178,189, 204 | |
| | | (N | I |
'.......‘.......,.4...-‘..-. .-a......--.-......-...-......la.-..o..-v..'.(.....-.-.-I- - [ ---.---..-----..--.....-...'
[ 14,33 1 Correction to R/PD ynd F1MR power operstion (i | ER-9%1a | 218 | |
r I level 2 display com'or painte, | RC § 0622 | | |
|romnsms R esssanes |--- ......... .'C .......... |ressnsssanns |sesssssnsnnnsrrnsnrrnssan ...'
PRI | Prowars Dote weit Regoval post trop forced flow | AV PIRD L M PIT I TN | VER-A0aN |
| [ lovel ' Jiaplar - commuter points, | | ip P ‘»l‘u Ik IR0 |
| | | | 178,189 204 | !
| i | | 17 | | |
. ....... [snnsse e e I I T T T T ' .......... ..'.(..--.....-‘ ............ ' ............ - ....'
I 16,08 | Prigary Jide Meat Rugoval post trip vatural T TR | AR T T . [ B | ER-goa] |
| Feirculation (evel 1 ditaler - comuter saints, | | P, 188, | VER/DR-004 |
I | | | 174,189, 264 [ |
| | | | 7 | | |

e S T TP ———




PAGE YOF D] THREE AILE [SLAMD UNIT | TR-927 Rey 8
JAFETY PARMMETER DISPLAY SYITEM
REQUIRENENTS TRACEABILITY WATRIX (RTH [ID)

| GPUN | | | | | |
| RN | REQUIREAENT [REQUIRENENT |DESIGN/CODE | TEST PROC. |
| LTEW | DESTRIPTION | REFERENCE (5) |REFERENCE (£ | REFEREMCE . | FEmaRy g |
I L R L TP P TP T TY PP T T Ty
[ 17,00 | Peactor Coolant Systes Integrity CIF | | | I |
| | Farimeters, | | | | |
l---.-- ------ T L L LR ----oo-o-—--to-oo-o-n'~o-o-.¢oooo-‘otoo-~--0--..--.---OOO---| --------- L b b L TS ....'
| 17,05 | Paraseters for C3Fs, Table 3.1, | WP | PN, | %] | |
| | | | 30,1100 I | |
|eeerses|ssnssssnsnnsne Do e e e o jorisons i lr. et b |aesssasesnoscncsssnnsssocen |
| 17,08 | Reactor Coolant fystes [nteqrity parsseter RN WP m ’ 8 ' AT |
| T | | | | |
l ----- I I T T —— [emammrcnnons '-( ......... .'-. .......... e T T |
| 17.1% ) Reactor Coolant Svstes [nteqrity critical safety | (M P &1 | (M) P.D9.291 %.17 | VER-994) |
| [ function parsseters, point nusbers Tibie 5.1, | | 3 | | VER/DR-087 |
| { | [the 3| ! |
’-......‘-.--.-qn.-.......-4-.........--.----a-oo---..n-.--‘-----o—o--..'.(.-0..--.0.'-.'.0-..00--'.-.c ----------------- awnnn o'
| 17,08 | Corrections *o Tadle 4.3 | ) | ER-981A | %17 | !
I | | RC & 0029 | | | |
l.......'. ............................................. sese|sesnsssnnnns 'c‘-.ooo-o-o-'o ------- --o—l--oo ----- - e -l
| 17,20 | Reactor Coolant Sestes [ntegr ', power speration | (A) P 367 | (M) P28, 291 9.17 | vER-00a |
| | (ovel | Semplar - comuter paInty, | | 30 | | VER/ DR-997 |
| | | [ ey | | |
| .1..0.’0..0‘ ----------------------------------------- ---¢| ------------ '-c ---------- ‘---o -------- ' --------- SRR ... .|
[ 47,29 1 Resctar Coulant Sratep [nteqr ity past trip | (A P.387 1P LY | VER-904L |
| | forced flow - craputer paints | . ] | | VERDR-947 |
| 1 | [hr 8 | |
!"""""“"“"""""""“"""‘""""“""""‘l""""""’l‘("" 4...| ......... ...| ...... PP —— PR '
fA7.30 | Reactor Caolant Jortes intear 'y post trip (ETR S | AT D O | | VER-004n I
| Coaptaral corcalation (evel | Gisplar - commater | | | - VER DR-297 |
I | paints, | e | | |
O e g aRn g
| 120 | Rudiation Contral CXF Parsseters, | | | | |
|ownnnns ' -------------------------------------------------- l ------------ '-( --------- I ............ |*essssssssssnnnsnsnasvrsn el
| 18.0% | Parageter; for CIFr, Table 3.1, i eEl PN, 9] | I
| | | | 143105 | | |
| emmnnns [ e | ............ '.(... ....... | snsnensssnne ' .................... sosmana|
FAB0 | Radiatioon Contral paraeeter naees. [P RN (99 9.48 | |
.-...---'..-4--- ......... L s T T sessasensnsnnaama .'....-.---...'.Q.... ...... R |eessacscnsscnnnase snssnssnnae|
| A0 1 Radiation Contre! critical safety function [P | Wweh 99 | |
| | paraeeters. point nambers (Tipie 4.0, | | | | |
|...-..-'.-..--...--.---- ----- BEBPI RIS AR ARANSA AR BN ARNE SRS [ ........ ....|.(-.<--.....|-.....-... ... .................... T .'
| 18,29 | Raduation Control (evel | dimlay - comater | (M PN | (MPI | 918 | s
| | sointy, | | | | |

A=10



PAGE 18 OF 21 THREE AILE [TLAWD UNIT | 1827, Rev §
SAFETY PARNRETER DISPLAY [TSTEN
REQUIRENENTS TRACEABILITY MATRIX (RTA (1D

| | | | | |
| FEQUIRENENT [REQUIREMENT |DESIGN/CODE | TEST PROC. | |
| DESCRIPTION |REFERENCE ($) | REFERENCE (5 (REFERENCE (D) | KEmARES |
ommmmmqm'mhmmmmmmmm.
19,80 | Containsent Conditions CIF Parameters, | | | | |
| o= |- ssssesssssnsanassares|sane |~ sos | snssmansssss| cons |
| 19,05 | Paraseters for CIFs, Table 1.1, [ e e, 193 | |
| | | | 147-1%8 | | |

f33s

|anasone | esnsssssanemsns seseucnsnntsre R ssssssens l"""“""l‘t""""“l""""""l'""""""'""""'°""0
[ 19,18 | Contarnaent Conditions paraeeter feees. I DER (W PER NN, ) l
'.......'..............-..............................-....|............|.(........--'.-.-....-..-|.................. ........ ..'
| 19,19 | Containgent Conditions critical satets function | (A P43 | (M P32 199 | |
| | paraseters. point nusbers (Table #.© | | | | |
'....-..'--.....-....--...-......... ...... srasanstnesatanae |-------.--a-'.g-----.-...'-.--.----oo-l.-.-....-...... ..... ........l
[ 19.20 | Contarnpent Conditions Level ' displar - eI LR 1Y | |
| | commuter points, | | | | |
UL L mmmﬂmmnmutuom FRRERRARRRNN RN PERRRERRRRNE AR
| 20.00 | The comuter will determine which of I | | | |
| | *he *hree () design sodes Fower { | | | |
| | Operation, Past Trip Forced Flow, of | | | | |
| | Pagt Trip watural Circulation) shauld de I | | { |
| | drmiaved, | | | | |
|......-0..--...-.----..-...-.. sERsRtantssasasaauD e se ......-.....'.‘......-...'....--....--'. ............ . L .!

|05 1 PO wses 2 diimtave. Onls S available ot one | (M PIT [N PE | 9.1 | |
l | tige depending an plant conditign, TIN5 - | | |
'.......'..... .................................. """“"I"“"""""C""" .|-......'-...|.--.....--..-“...-...-.....|
| 2018 | 2950 desiqaned for Poser Operation, Fogt Trip T VI RS T VU N N R |
| | Forced Flow, Pogt Toip Matutal Circulation | ‘M PINE | I }
‘--‘c-c-(—-oo---- PRPRR T ————— T T L T PR LR senlsssssansnans | e A T | omwnen ..-..o'.-..,.-......... ..... ..-....'
[ 801 1 Commater detergine ¢ diar Lar ta be Power [ MPAY P |- | l
| [ Oporation or Post Trop. Toced Flom or Metural | I
| | Circalation, | | | |
‘.-.....]--.....-.........-........-.. L L R L L Ll e "‘!‘""'""""'i"""""""""“"' ..... |
| 2020 1 For Reactar Coolant Sviten Lotegr by CF | A F 30 | P '3 | |
| | combuter autome! Calis determ nes cateqory of | | . | |
| | dieplar. I | | | !
LI AL T I e L L L] IRRRRARRRERER RN rhaar LLLLL L SRR
| 20,25 | Radiation Conteal CIF rer naee dimplay for all | M PIY M P A ‘ |
| | woder of gperation, | | | | |
|....--.|........-;-.-..............-..-.......... P wow|wa ......-..|-(..........| ........... .,.......................-..-.|
[ 20.30 | Contarnment Conditiong C3F wrer some Girpiay for | (GO RID | P LR !
| [ all sodes of operation, | | | | |
.....‘......-.I..Q.-'-Q‘..-i‘l.-ﬁ-...u ..-...-...-‘.-...--.o-'-..-..o.-...'.c----_--..-lc.-.-..-_..-'....-u...-.o-... ----------- .l
[ 20,35 1 IPDS plant condstion detereination - cosputer | A PLIMO | (A B0 27192 l f
{ | pointy, | | e | | |

RN N I P AR EN R AL AN AN AR ABBR SR T RRR AR P et L L L e b PRETRPF———— s T R L D R e bbbt
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REQUIREMENT REQUIREMENT (DESTCN/CODE | TEST PROX
DESCRIPTOW PEFERENCE REFERENCE(Z) IREFERENCE EMARKS
A R L LR ALt R s AR A L L L R AT S It AR Nt

fit jetermingt ' ; N P4
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THREE MILE IZLAND UNIT
AFETY FARAETER DISPLAY SYSTEM
pUIREMNENTS TRACEABILITY WATRIX

IDESTGN/C
DESCRIPTION CE(S) |REFERENCE () REFERENCE (S YERARKS
R R e s s R R e T Tl tL, A R R R R T2 1) R A R S RSttt
28.90 | Mon-IPDS displays eay not sutomatics are-eapt B ER-963F

£
g POS 41 5pla 2 ' ER, DR-995

another SPDS diselay VAL -98)
(A2} 0.'.0....'.'.........’.'..0.'..‘000.'..000‘..00.00 AR A R R I 2T ] FCRERRRRRHAE HERAF 0000 A A R RS 2L

e A » "

€ dpg. ¢ 2P y AP .

when cold (o9

“f

A2 ] 00.0000000000006000000000000‘00000O00t000009000000 AR 22T ) { AR RS R 2] AR R R R I
30.99 | Timing requiresents for programs ci g | A) Po1g 3.17-9.2
wew L0F
AL AR 00000.00000100.0.0..000..0..00'.0.!'0.00..000000.. SERNARA AT ¢ QIO‘0.......0.'Q.l..l..l..l.
31.00 J rogries gemeriting JFDJ A P.yY

tERRt e R R R R R R s I A AR SRR RS P AR AR SRR 22T AR R S 2222221

AL AR R L) 4‘.000.00.00000'00D........l.l'l...'....l.....O... AR AR R R T ] EREBL 0000 S008I l.l.ﬁ.....'.'...!ll....'l...

o0 display nierarchy - post 2d flow A P .3 ?

b R L R LA LI FRRRRR R L N St
34.99 | SPDS display hierarch t : A) F .4 : i

l000..00'.000000000'!00000.IDOCOOOOOOOQOOOOOCOOQOO AR R R L A R RS I AR A A R R R R R N R il




PAGE 13 OF 23 THREE WILE [SLAND UNIT § TR-027, Rev &
SAFETY PARRNETER DISPLAY SYSTEN
REQUIRENENTS TRACEABILITY WATRIX (RTH (1)

| GPUN | . | | | I : |
| RTH | REQUIREMENT |REQUIREMENT |DESIGN/CODE | TEST PROC. | |
| ITEA | DESCRIPTION |REFERENCE () |REFERENCE (5) |REFERENCE(S) | REMARKS |
L e e T T T LT
| 35.19 | SPDS display eenu - color and pattern coding, | (A) P.342 | (A) P.43, | 7.3 | VER-904p

| [ i | 44,159,180 | | VER/DR-808 |
| | | | (B P, 43~ | | l
| I | | 45 | | |
| e f oo |=¢ | e s |
I 3515 | PDS display eenw - operation. | (R) P.342 | (A) P.A3, | 9.1 - 9.2 | VER-0030 |
| | | | 44,86,47, | | VER/DR-964 |

| | | | 159-182 | | |
| | | | (B P 129+ | |

i ! | | 133 | | ]
| e s [eenenmasanes |=¢ | | - we{

| 35.20 | SPDS CCF selaction wenu ‘Display 9. | (A) P.352 | (A) P43, | 9.1, 9.3 | VER-004Q |
| | | | 44 47 | | VER/DR-908 |
{ | | ! 'B) P. ‘3' I l l
{ | | | 45 | | |
AL LN lQIOl.00!!0000.00000.!l.l.!.!l.lll!!!.i!ll'lllllll| QOOIOI.Q.O.!I FRERRRENANNS  buannnnsanny | R R R R e Y] |
| 36.99 | Reactivity/Power Distribution and | | | | |
| | Primary Jide Heat Removal power | | | | |
| | operation level V display crivaria, | | | | |
fonsncns {roSsssatrast it et sn SR pescavsseTany saus s e Owe [ messsnansins JEfrresvsraen {senvensening =ireeyusiesnssasveoniptedenss |
| 36.95 | R/PD CSF provides informaticn on gross core [ (A P3L | N/A | 9.16, 9.29 | |
| | reactivity probless. For power operition and | | | 9.23-9.27 | |
| | post trip. Also core Power Distribation over 15% | | | | |
| | fall power. | | ! | |
-------- S s s as s tss e s s ress s aasenias | sssssnresnan | sfeencs s snde | sonssnnannss | descssne - |
| 36.18 | Description of plot for Feactivity/Power | (A P32 L (D) P. 128-] WA | VER-933A |
| | Distribation crinical safety function, | | 264 | | |
e | sommsernsnnnsntsanssssnaranintrisusansnssensenane jrensurnneven jef reiennat e e joieasicasssnsascsnaicenvnncs |
| 36.15 | Inforsaticn obtainsble from Primarv Jide Meat | (A) P33 | (B P. 129-1 9.23-9.25 | VER-933P |
| | Remaval CSF, power operation, n | 264 | | |
f ooy T R e S S S A et e S S i biriand | evecaneceaes e e st a sy | SR S e |
| 36.20 | Description of reactor coolant pressure vs. hot | (A) P .34 | (B) P. 120~ N/A | VER-933C |
| | leg temperature plot for Frisary Jide Heat | | 264 l | |
! | Removal LJF, | | | | |
| remeeme | omammemntesrecane e e cev e eaneeans - |-goesonmnme | omemsemras |oene . l
| 36.25 | Trending of power operation PT Plot for Primary | (A) P.34 | (B) P, 126-] 9.23-9.25 | VER-0330 |
! | Side Heat Resoval CJF. | 264 | | |
g T ) A e e e g ffesncs Summommensens R e e |
| 36.3% | Description of NI power vs. loop feedwater flow | (A) F.33 | (B) P, 128-| WA | VER-633E I
| | plot for Primary Side Heat Removal. | | 254 | | |
| | - | e e [==- | “|
| 36.35 | PSHR power aperation plots to display 26 minutes | (A) P.3S | (A) P.199, | 9.23-9.25 | |
| | worth of data. | | 194 | | |




PAGE 14 OF 23 THREE MILE [SLAND UNIT TR-927, Rev @
SAFETY PARAMETER DISPLAY SYSTEM
REQUIREMENTS TRACEABILITY MATRIX (RTH [ID)

| GPUN | | | | | |
| RTW | REQUIREMNENT [REQUIREMENT |DESIGN/CODE | TEST PROC. | |
| ITEM | DESCRIPTION [REFERENCE (5) | REFERENCE () |REFERENCE(S) | REMARK S |
g T T L L T
| 36.46 | R/PD & POHR power operation l(evel | display | (A)P.3ST | (B)P. 43-| 9.4 9.6 | VER-2040 |
| | shell specification - PT Plot. | | 45 | | VER/DR-008 |
! | | I~¢ | [ - I
| 36.45 | R/PD & PSHR power operation level | display | (A) P.353 | (B) P, 43- | 9.4 - 9.6 | VER-0040 |
I | shell specification = flur flow iepalance plot. | | 45 I | YER/DR-968 I
| |- e o {rtrrnsassne e R e |
| 36,58 | R/PD & POHR power operation level | display | (A) P3S4 | (BYP, 43- | 9.4 -9.6 | VER-0040 |
| | shell specification - feedwater flow plot. | | 45 | | VER/DR-008 |
[ e { monadmndians e e {=- | TR e e S |
| 36.53 | Correction to feedwater flow plot shell | ((©) | VER-901A | 9.4 - 9.6 | i
| | specification. | RC ¢ 99156 | | { 1
R fmm e e fremenssmeane S feoemmmnaceas |semmemmmneneeen e aees |
| 36.55 | R/PD & PSHR power operation level | display = | (A) P.354 | (B)P. 43- 1 9.4 | VER-904F |
| | colar and pattern zoding. [ | 45 | | VER/DR-968 |
|emm———— [mmmmmmm e e et a e e caae |=oemmcnncens [=gerememenns jromane | - - - -
| 36.68 | R/PD & PSHR power operation level 1 display = | (A) P.3SS | (B) P, 128-] 9.23-9.25 | VER-93%F |
| | data trending, | | 264 | | |
o |==eovemmmmnsnaennenaeanansneennaaeereneacensas jooeranenenes f-gremameeess jremaneeenese sessmsasecsamaceansaceencns |
| 36,85 | R/PD & PIHR power operation level ! display = | (A) P.3ST | (A) P.143- | 9.2 ! |
| | operation, | | 185,173, | | |
| | I I 176=179, | | |
| | l' I ‘“"' | ' l
|=emeees R | =mmmmemnnens B omee- 1 - -- |
| 36.78 | R/PD & PIHR power operation level | dizplay | (A) P35 | N/A 9.2, %4 |
I [ ‘Displav 1), | | | 9.23-9.29 | |
[semmee |oesmmmmane e ee e eae e s ne e e | ==meamneeens [sgmanennene |-=emnaeaes meememmenenneneenannaaas 1
| 36.75 | R/PD & PSHR power operation (evel | display | (A) P.359 | N/A | .2, %3 | |
| | Dizplay ). | | | 9.239.355 | |
§ SowasiaG | Sl & et et W S R S A S | ensenrennye J g e i | = e S |
| 36.80 | R/PD & PCHR Power aoperation level 1 display | (A) P.Jed | WA (9 % ) |
| | (Disolay 3). | | { 9.23-9.2 | |

R e L L T T Y R R R e e Iy

37.90 | Reactivity Power Distribution Power
| | Operation Level 2 display criteria.

| 37.05 | Description of Reactivity/Power Distribation CSF
level 2 diselay far power operation,

R/PD power operation level 2 display - shell
specification,

R/PD power operation level 2 display - color and
pattern coding.

I
I
I
I
I
|
f
|
|
I

............

oooooooooooo

............

(A) F.361

|
|

'-c .......... l ............

|
|

| (B P, 43 | WA
| 45,120-764 |

AR jrubeenatsacs

| (B) P, 43- | 9.7
| 45

[=gememeenns |=emmmmneens

| (D) P.43-45] 9.7

|

| VER-933C |
| |
e i
| VER-6640 |
| VER/DR-968 |
RIS 0 G e s B |
| VER-904F |
| VER/DR-908 i

A-15



PAGE 15 OF 23 THREE MILE [SLAND UNIT ¢ TR-827, Rev §
SAFETY PARAMETER DISPLAY [YSTEM
REQUIREMENTS TRACEABILITY MATRIX (RTW [1D)

| 37,15 | R/PD power operation level 2 display- operation, | (A) P.362 | (A) P.fsé- | 9.1 - 9.2 |

[ GFUN | | I | I |
| RTA | REQUIREMENT |REQUIREMENT (DESIGN/CODE | TEST FROC. | |
| ITEM | DESCRIFTION |REFERENCE (S) | REFERENCE (5) IREFERENCE (D) | REMARK S |
[ERRRReR "IOMQMQMMMI{MMCCOHHGMI LR A I LIttt |

|
I | I | 149 | 9.16 | |
| eeneee e e et fonarnasinune {ogrmnennuan jronsapsinsun jrrsensasnsssnintvenevarnanie |
| 37.28 | R/PD power cperation (evel 2 display (Display & | (A) P.366 | N/A j .4 -9.2 | |
]ll!li.l]IOl.llCl!ll!QIQGCIClilllilllllll!il’lllll!lIlll!ll]Dllllllililllll!ll..!!l.i'QQO!QI!I!I.0|lllllll||Illlllllllllllll||l'
| 38.98 | Reactor Coolant Systes Integrity power [ | | [ |

| | operation level ! display criteria,

| | |
. [ eosmmareenieemtm et eten et e eenen e | ~emas rgomnae jrmenraancs |smememnenemaeeerensesasaeees |
| 38.85 | Information avaiisble from Reactor Coolant [ (AY P36 | (RA) P.148- | 9.5, 9.17 | |
| | Systes Integrity CSF. | 142 | I |
[emmmee- et L L e R |eemmsmemeanan|= gommomme_s R [rommm e
| 38.19 | Discussion of Reactor Coolant Jystee [ntegrity | (A) P37 (A) P41 | N/A | ‘
| | CSF calculations, [ | | I
[ v e o e st e § - " et j ot e [P b S S Skt e s e e |
| 38.15 | 3;¢cusf on ¢f RCD Intear:ty in forced flow and | (A) P.37 (A) P.149 | N/A ! |
| | nateral cirzalation soges. | | |
-------- ittt e e e e B e e e
| 38,17 | RCS Inteqrity power operation (svel ! display = | (A) P.3&7 | (B) P.43-45| 9.8 | VER-9540 |
| | shell specification. ! | | VER DK-908 |
fronscnn i o e jfervesacanieniy | e jreB i enind b e s s |
| 38.28 | Reactor Coolant Systes [nteqrity power operation | (A) P.3&7 | (B) P.43-45 9.8 | VER-c04P |
| | level | display - color pattern coding. | [ | VER/DR-908 |
oo [P R S kit teh S ST A S S R O S S [sonssonsesnw]a G [rcamnpdeuns = renrtatnnn s avennssiaioneiy |
| 38.2% | Reactor Coolant Jistee [ntegritv power operstion | (A) P.368 | (A) P55, | 9.1 - 9.2 | VER-9344A {
| level ¥ d:zplay - operation, ' 166,157 2051 9.3, 9.47 | |
| | |

| | eI | | |

§ Sk e b e A S S Wt S At e e & § e | Sy | omwnensessncnmsssnnanacnanse i
| 38.28 | Definition of RCS *emperature used in operation | (C) VER-901A | MA | |
| | 15 found on page 349 of TDR-583, Rev. 1, | RC ¢ 2918 | | |
| S R it (rosanmees [eonecnccanse | enmerasnsnremconcannernnsen i
| 38.3% | Reactor Coolant "v5*ee [nteqrity power operation | (A) P.370 | W/A | .4 9.2 | |

| | level { display (Display S). |
[EEREEN ll.’.'f(!!0000000000000!000!0!0.0{00100.‘00000006!'0!00!!!0'000 CREERERE R0 AR aane 0000{ OQQQ!!QGOOO00!0!0'0'0#'0000!|

|
|
|
|
|
|
|
|
I
|
|
\
|
|
|
|
| 266,205, 299|
|
|
|
|
l
|
|
|
| 39.88 | Radiation Contral level ¢ display | |
|
|
|
|
|
|

| |
| | ¢riteria, | | | |
jrnseesa e s e = g reennnave [ronssnsannse | SRR siS R s WS Ean s |
| 39.65 | Purpose of Radiation Control CJF, | (A) P37 N/A | N/A | |
jeenenin [rousiesnssasssnnnsrnsnsnnrscunssassisssanmanysens R Coemesenns [swenorcecces jressensssnescnanssnncananans |
| 39.07 | Radiation Control level | display - shell | (A) P3N (B) P.43-45| 2.9 | VER-9940 |
| | specification. | | | VER/DR-008 |

-




PAGE 16 OF 23 THREE MILE [SLAND UNIT 1 TR-027, Rev 9
JAFETY PARAMETER DISPLAY SYSTEM
REQUIREMENTS TRACEABILITY MATRIX (RTH [ID)

| GPUN | | | I | |
| RTM | REQUIREMENT IREQUIREMENT |DECIGN/CODE | TEST PROC. | |
| ITEM | DESCRIPTION |REFERENCE () |REFERENCE ) |REFERENCE(D) | REMARKS |
R T T T T rrrrrerrrrrroemy
| 39.18 | Radiation Control display level | - color | () P36V | (A) P.223- | 9.9 | VER-004P |
I | pattern coding. | | 225 | | VER/DR-908 l
| | | | (B) P.43-45| | |
f== }= - e e | |=¢ | | o= |
| 39.45 | Radiation Control display - aperation, [ (R) P37V | (A)P.20G, | 9.1 - 9.2 | VER-004R I
| | | | 42,281, 1| 9.18 | VER/DR-299 |
| | | | 223-22 | | |
| | | | (D) P.i64- | | |
| | | | 185 | | |
|- | Pewe ShesSnn S ST S S s e s b e s a e f== i " — [rosmr s et s i sans]
| 39.20 | Radiation Control level ' dizplay Display &), | (&) P.I73 | WA EARS " & |
| | | | | 9.18 | |

| Dlliml l"ﬂ..ﬂ."ll""H"l"l""l"""""""""0| CRRRRRERRARR [ NN | Ql"liil“"."l""lill."""""""“|
| 40.99 | Containgent Conditions level | drsplav crioteria. | | | | |

| eomonen freonresasmnscesasssarinanantesesenssomrssssanssres | s=evsnscnsnn]ogersnoramn fesmncmeneves [reamranrassiorrnsneasenerin x
| 49.85 | Containgent Conditions CIF g1ves inforeationon | (A) .38 | W/A | 9.10 I |
l | effect of reactor buiicing canditions on | | | | |
| | integrity of building, I : { I !
| smenene [emtssensncsanvinnsssnansnnssensensensnsnseussnaan R B S freconnsnenen jreessssassisnminensnns s :
| 48.97 | Containment Conditions level ! display - shell | [A) P.374 | (B) P.43-45] 9.10 | VER-9940 |
| | specification, | | | | VER/Dk-968 |
| =mmenes R [~ememmmeeas rgemmes-anes =mmmmeeeeene remmemmm e ecees |
| 46.19 | Contzineent Conditions level | display ~ calor | (A) P.I7Q | (B) P.43-45] 9.10 | VER-004p !
| | pattern coding. [ | | | YER/DR-908 |
e N e R g e L [ Peowmi i b et j enrResp (NS Sl ik an e |
| 49.15 | Containeent Condition; level | display - [ (A PITA | (A) P16, | 9.1 = 9.2 | VER-004S |
| | operation, | | 189,198, | 9.19 | VER/DR-289 |
| | | | 226,233~ | | |
I | | | 242 | | I
| | | | (B P, (54~ | f
| | | | 145 i |
e e R |sgemmmmnemnn | mmmenenaanas fresmememmeem e ene e eeanen |
| 40.29 | Containment Condi* onr level t dizplay [ (A PITT | WA .l =92 | l
I | iselay 7 l I | 9.19 | !

................................................................................................................................
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THREE MILE [SLAND UNIT

IAFETY PARAMETER DISPLAY SYSTEM

REQUIREMENTS TRACEABILITY

MATRIX (RTH [ID)

TR-927, Rev 3

| GPUN | ' | | | | |
| RN | REQUIREMENT |REQUIREMENT |DESIGN/CODE | TEZT PROC. | |
| [TEM | DESCRIPT[ON |REFERENCE (5) |REFERENCE (5) | REFERENCE () | REMARKS [
T T TR T T LTI T LT LI T
| 41,98 | Reactivity/Power Distribution post trip | | | | |
| | level 1| display criteria. | | I | |
| froeemmemcener e e e e e e e e e e o jog = | |- |
| 41,83 | R/PD post trip level | dicplay - shell | (&) P.378 | (B) P.43-45) 9.1 | VER-9840 |
| | specification, | | | | YER/DR-908 |
|eomns | rmevesniinsarnsnccomneteiassnanarsnassasunsesees |emenesscense [rgeemeeansas jenmanenian R e i
41,05 | Reactivity/Power Distribution post trip level t | (A) P.378 | (A) P.I97 | 9.1 | VER-004P |
sisplay = color and pattern codine. | | (D) ®.43-45) | VER/DR-908 |
-------------------------------------------------- e i et B B
| 41,19 | Reactivity/Power Dictribution post trip (evel 1 | (A) P.378 | (A) P.197, | 9.4 - 9.2 | VER-004T |
I | display - oeration, I | 198,202 | 9.11, 9.29 | VER/DR-09 I
| I | | (B) P, 184~ | l
| | | | 145 | | |
[Pesents [sreeemmssnncaccaccsansensacannsnnccncsssnnssncts jevsanecinsun e B jeennaibnns [snsnashersnssnnnsnvnsnveares |
| 41,45 | Reactivity/Power Distribution post trip level 1 | (A) F.380 | /A | 9.4 =92 | |
| | i

| i dizplay (Display B).

| 9.20

| ERERRe | mmumununounouuu"uuuuouuuu| RERRRRRRRRRR | AR ﬂl""!"“l uu«oumcummunoul
| 42,98 | Primary Side Meat Removal post trip |

level | display - operation,

| I forced flow (2vel | display criteria, |
[reneens e e
| 42.95 | Inforsation obtainable from Frisars Jide Heat | (A2 P33
| | Resaval C3F, post trip. |
| oenonan | R et s S R S e Sk 0 e ey frencevancees
| 42.97 | Changes requirad to PT Plot when ncorparated | (A) P36
| | inte SPDS for post trip PSR, |
jreeemes |sosesessmccssascsncnnancemnesensssnscsssnsacunen R
| 42,19 | Prisary Side Heat Resoval post trip forced flow | (A} F.18%
| | level ' display - shell specification. |
|owesase i et |2mmmsennanes
| 4215 | Primary Side Heat Resoval post trip forced flow | () P,182
| | level 1 display - color and pattern coding, [
. [crunsocrnnsnsrssssntssnssnassssmnvenresesssacmens r——————
| 82.28 | Primary [ide Heat Removal post trip forced floe | (A) P.383
| | level | dizplay - dats *~ending. |
|meenees | sememm et a s r e s s m s s s s s e a | memeneccsces
42.25 | Primary [ide Heat Removal post trip forced flow | (A) P.384
| |
| |
| |
| |

-

| |

| |
jegronesasans josacosaonsen
| N/A | 9.26

| |

B Smnan Bl s |romesnasonae
| N/A i 7.26

| !

o e e Rttt o
| (B) P.43-45] 2,12

| |

[ R
| (B) P.43-45) 9.2

! |

[ <gomernasnne [erevammnann
| (B P, 128-] .28

| 264 |

e e
| (A) P,198, | 9.1 - 9.2

| 199,208,292] 9.2%

| 242 |

| (B) P.120- |

| 264 |

-

1ER-5940 |
VER/DR-208 |
VER-004p l
/€K /DR -968 r
---------------------------- I
/ER-2T3H |
|
............................ I

VER-9331 |
|
l




PAGE 18 OF 23 THREE MILE [SLAND UNIT ¢ TR-627, Rev @
SAFETY PARAMETER DISPLAY SYSTEM
REQUIREMENTS TRACEABILITY MATRIX (RTW [ID)

| GPUN | | I | f I
| RTH | REQUIREMENT {REQUIREMENT |DESIGN/CODE | TEST PROC. | |
| TTEM | DESCRIPTION [REFERENCE () |REFERENCE (0 |REFERENCE(D) | REMARKS |
R T T T TP T T T T Y
| 42.28 | Carrectian to operation - ander auto. actuation | (C) | | 9.2 | VER-991A |
| | of display should read puses not equal to zero. | RC ¢ 9023 | | | |
|reennes R ettt Sl | smemecoenaen |=gommenaenae [rreesncannne |omemmeecnennanacncacannnnen |
| 42.39 | Prisary " ge feat Resoval post trip forced flow | (A) P.386 | N/A ] 9.1 = 9.2 | |
| | level . ai7.(ay (Display 9). | | | 9.12, 9.26 | |
ll.ll!!!lIQQI!QQ!I!IQ!!I!!QO!l'lQCCOIC!Q{!O‘Q!GQQOICGII!OQI|lltl!l.lii!lllQ!.lQQOl’ill!il!!l’.ﬂl"l00!!llil!llllll’!’illl"!l!0l
| 43.80 | Reactor Coolant System [ntegrit; past trip [ | | | |
| | forced flow level { display criteria. | | | |
|

|

|t e e e e e |t ——— |
43.03 | RCS Inteqrity post trip forced flow level | [ (A} P33T | (B P.43-45] 9.13 | VER-9840 |

|

|

| | display - shell specification. | | | VER/DR-808 i
| |eeseineersaraunsnnhieTi e e st A SRR RS S et feem<hianmaim R e ji ——" St -
| 43.85 | Reactor Coolant Systes Integrity post trip | (A) P.3B7 | (A) P.214, | 9.13 | VER-604P |
| { forced flow level | displav - color pattern | | 215 | | YER/DR-208 |
| | coding | | (B) P.43-45] | '
[ [ sccnms e rm et e e e S e | ovsmensanisn s e i e e e |
| 43.19 | Reactor Coolant System [ntegrity post trip [ (A) P.I88 | (A) P.2O2, | 9.1 - 9.2 | VER-G6AU |
| | forced flow level | dizplay - operation, | | A48, ] 2. | VER DR-969 {
| l { | 5.2 1] | |
I | ! | (B) P.144- | | |
| | | | 169 | | |
R [ e [oememennanns fogeeens e f=emememnaas mmmemm et st eee [
| 43.13 | Redundant paint criteris from TDR-S83, Rev !, | (C) | | NA | VER-8814A |
| | page 383 to be included on page 388, | RC & 9847 | | | {
fnemase frresentannss et snan bt ras xS b o v |semensemeces fogeaneserane |seesmesmuens |=eseensecsmencnseneenencens |
| 43.15 | Reactor Coolant Jvstes [ntegrity past trip | tA) F.399 | WA | 9.4 - 9.2 | |
| | forced flow level | display 'Display 19). | | | 9.43 | |

|

[lilll.‘lll!"l'il!!’!!’..!""!l0060.00l!!!"!l!'lllli.lQl'll'lo.ﬂ.‘!oi
| 44,80 | Primary Jide Hest Kemoval post trip natural |
{ circylation (evel | display criteria.

FRERRRRRRRON | R R R ratr it | R R R R R AR R R RN |
' I |

..................................................

[nforeation obtainible from Frisary Jide Heat
Resoval CIF, post trip,

D b L T Ty R ————

|
|
|
|
|
Changes required *o PT Plot when incorporated | (A) P.3S§
|
|
|
|
|

|
|
|
|
............ I
NA | 951 | |
inta SPDS for post trip FIHR, |
-------------------------------------------------- , i
(B) P.43-45| 7.14 | VER-0040

Primary Jide Heat Regoval post trig natural |
| | VER/Dk-968 |
|

circulation level | displey - shell
specification,

i
|
|
------------ R e e e T
|
|
|

................................................................................................................................



PAGE 19 OF 23 THREE MILE [SLAND UNIT 1 TR-927, Rev 9
CAFETY PARAMETER DISPLAY SYSTEM
REQUIREMENTS TRACEABILITY MATRIX (RTH [ID)

| GPUN | | | | | |
| RTH | REQUIRENENT |REQUIREMENT (DESIGN/CODE | TEST PROC. | |
| ITEM | DESCRIPTION | REFERENCE () |REFERENCE (J) |REFERENCE (5) | REMARKS |
L T T P TP L TP T T T T T T N
| 44,15 | Primary Side Heat Regoval post trip natural | (A) P.392 | (B) P.A3-45] 9.14 | VER-O84F

| | circulation level | display - color and pattern | | | | VER/DR-968 |
| | coding, | | | | |
|renenns [reemssencrcocscsccmsronacsstancin- sncacacssacaces [eseracssane s Samaaaa gy jsomnnpessnns |semmsnnncsnccssannenccascns |
| 44.29 | Prisary Side Heat Resoval post trip nataral | (A) P393 | (A) P.1&4, | 9.27 | VER-933J |
| | circulation level | display - data trending, ! | 181,182,185 | |
| | | | (B) P.129- | |

| | | | 264 | | |
| *[mmesnicsunanssnnsccsnmenanssnnns s ————— R B fo=— | s ra s |
| 44.25 | Primary Side Heat Resoval post trip natural | (A) P.394 | (A) P.198, | 9.1 - 9.2 | VER-633k |
| | circalation level | display - operation, [ | 209,202,208 .27 | |
l | l | (B) P.128- | | |
| | | | 2 | | |
jrmmm——— |=eemeecseccraamncreanccserccncen e e ertsetaannen [ressencnsane jagumacnnnnne fesnnesunsony joerimatnppnnssnusmiens snimin |
| 44,38 | Primary Side Heat Rewoval post trip natural | (M) P39 | N/A [ 9.4 -92 | |
| | circalation level | Jisplay Display 110, | | | 9.27 | |
ETEIT | R R R et il |I§l§00|0000| l“l!!."lﬂ' FRERRRERERN | MQMQQQQQQlQle
| 45.90 | Reactor Coolant Systes Integrity post trip | | | | |
| | nataral circulation level | display criteria. | | | | |
| meanen | ~emenmaennmmecmecmntnntmamaeneasnseonsssnsasassane ravmnnaeane frgessmmaness faassacnssens resesncmenceneenasecensaces |
| 45.93 | RCS Integrity post trip natural circeiation | (A) P.397 | (B) P.43-45] 9.15 | VER-9940 |
| | level { display - shell specification, | | | | VER/DR-508 |
e R e [rovememneene [ guens oo |ommmmmnene AN l
| 45,83 | Reactor Coolant Iystew [ntegrity post trip [ () P39 | (B) P.a3-45] 9.15 | VER-904P |
| | nateral circalation level | display = color | | | | VER/DR-298 |
| | pattern coding, | | | | |
jomame | ot st e e e e A mg=eseenneas |seemsnesmnne |smmeeeeceecrorereamasscnnan |
| 45.18 | Reactor Coolant Jystes [nteqrity paost trip [ (A) P.I98 | (M) PATY, | 9.1 - 9.0 | VER-634B |
| | nateral circalation level | display - operation, | | 172,216-2181 9.22 | |
5 ‘ | | (B P35 | f |
| oaewe s s e oot St e B S R jrrmeanasnes e e jorrsnmmanes joessassrnnsnsrncnssuns e |
| 45,15 | Reactor Coolant Zystem [nteqgrity post trip | (A) P.483 | N/A F et =92 | |
| | nataral circulation level 1 display (Display 12) | | | .22 | |
jasevane st e e s B s O frosensasasen frasnssressnnsvesmininsory |
| 45.28 | RCS Integrity post trip natural circulation | (A) P40 | (M) PS4, | 9.22 I |
| | level 1 display - hot leg A/B level resclution. | | 218,220,2221 l |
jrenereafanse e e S S A S s jsns " j e rrnannmen prowscumenaee [ SR S |
| 45.23 | Accuracy for hot leg A/B level bar chart, | (€) | (B)P. 43 | 9.22 | VER-0014A |
| | | RC ¥ 0081 | | | VER-903F |
| | | | | | VER/DR-982 |




PAGE 20 OF 23 THREE AILE [SLAND UNIT { TR-827, Rev @
SAFETY PARAMETER DISPLAY SYITEN
REQUIREMENTS TRACEABILITY MATRIX (RTM IID)

| GPUN | | | | | |
| RTH | REQUIRENENT |KEQUIREMENT (DESICN/CODE | TEST PROC. | |
| ITEM | DESCRIPTION |REFERENCE () |REFERENCE (I) [REFERENCE (5) | RERARKS |
L L L T T T T LU L LR T L ]
| 45.25 | RCS Integrity post trip nateral circalation | (A P.491 | (M) P.B3, | 9.22 | |
| | level \ display - 8V Head level resalution, | | 297,218,220] | |
| | | | 222 | | |
|mm————- [reemmcecrsnmrcncssecconcseneneenncnnnncsecccnaenne j=nscnsnninn | geeseennscan jrensenceceve jeecavses wansnavebsnsusnennes |
| 45.28 | Accaracy for RY Head level bar chart. | (C) | (B P 43 | .22 | VER-981A |
| | | RC & 0001 | | | VER-003C |
| | | | | | VER/DR-962 |
[ronemnn AR S R e b |resennmnnsne | Fgeaasanan. jremnmndansss [eoemeenssessncencscnsnnnonne |
| 45.39 | RCS Integrity post trip natural circulation | (A) F.402 | (M) P.21§, | 9.22 | |
| | level | dizplay - Pressurizer level resolution. | | 218.200,222] | !
jrevanes e cnsrnsasnsnssssssans ser s cssansssnsssensne e | emecnnaanne R | sowmonanescs AR S SR |
| 45.33 | Accuracy for Presurizer level bar chart, | (O) | (B P, 43 | 9.22 | VER-9614 |
| | | RC & 9981 | | | VER-993H |
| | [ | | | VER/DR-962 i
R R L R e Yy | QQ!Q!!QQOQQIl ECRRRERRERER  FRRRRRARAREE  FRRRR AR I RN Rt R R R Ry
| 46.96 | There will be no audible alarm or user | A) P12 | VER-Q03I | 9.18-9.37 | |
| | scknowledqesent of ilires. | (A P14 ) | ‘ |
| I | (A} PIIS | | | |
R L R T R e e Ty [ BORRRRREFAEE  FRRTRNRRERER PR RN AR AR Rty
| 47.08 | SPDS 1= an 14 to Control Room personme! to | (A) P12 | N/A | NA | |
f | determine safety status and ident fy sbnoreal | A P33T | i | |
| | conditions. | | | | |
R R R R R R T R L L R R e R e ]
| 48 90 | Displays qive yseful information during pu [ Ay PUT | VER-887) ] 9.16-9.34 | |
| | congitions other than sower ogerition and oo,t 1 | ,i i |
| | trip. | | | | i
R R e L e FREREARRRRRE FRRRARRr R0y FREARRREER AR AR RNy
| 49.98 | Accuracy 'nwe.er?: for SPDS aisplays. | i | 9.3-9.15 | |

4 ------- I | =weeermenane [ sgmmeeeenes romsnemsonse | sweammesmsssnassrmasosonnnsn |
| 49.9% | Accuracy requiresents for SPDS tabular displavs. | (&) P.13 (B) P.I%,43] 8.3-9.1¢ VER-263K |

)
| | | | | [ VER/DR-992 |
[reeveve S e A e S S P ST SRS A T e e R e L |
| 4919 | Accuracy ~equireeent: for R/PD ang POHR power | () | ' LIS 43I 2.23-9.5 | -'EQ--‘-N !
' | aperation plots and PTHE Past Trip Plots. | RC § 96801 | | 9,27, 9.3 | vER-963L |




PAGE 21 OF 23 THREE MILE [TLAND UNIT | R-827, Rev 0
IAFETY PARAMETER DISPLAY [YSTEN
REQUIRENENTS TRACEABILITY AATRIX (RTN [11)

| GPUN | ' | I | | |
| RTH | REQUIREMENT |REQUIREMENT |DESIGN/CODE | TEST PROC. | !
| ITEM | DESCRIPTION | REFERENCE () (PEFERENCE ( 5) |REFERENCE D) | KEMARKS |
IR T T T TP P R T T T e,
| 59.98 | Intentionally left blank. | | | | |
B g ey
| 51.98 | Calculations performed by JPDS. | (A) Sect. 7| | | |
| e | S b S I J e e e |
| 51.95 | Reactor power calculation, 7.2, | (A) P.IIS | (M) P28 | 9.16 | VER-9354 |
| | | | (B) P, 148 | | |
| mnnees fooomemsonmennemenen e s e nee e e [~esmsevvesen |gememsensns frmemmmeeeaes |rommmmme e (
| .19 | RCS total flow calcelation, 7.3 | (A P.AtS | 1A P26, | 79.33 | |
| | | | 17 | | |
memeee fommmmem oo e e S R I- foosmmeneetmrarmenancrasenas |
| 51,15 | Reactor coolant pysp status calculation, 7.9 | (A) P11 | () P.B2 | 9.14 ] |
| T j T ERAR N LSS AT AR e e et Snsswinnes | tudndiunmms =< e o e |
| $1.20 | RCS flow balance calculation, T.18 | (A) P19 | (A) P.27,28] 9.33 | VER-03%B |
| | | | (B P, 49| | |
f==eeees | ommmmm e oo e |=mmeememeens fgmemmennens R —— [emmmeme e [
| 50,25 | Reactor Duiiding sump @ass dalance calculation, | (M P11 | (M FD |9.13 | VER-935C |
| | 7.1, | | (3) P, 148 | | |
|omneea fomsomeea o e e eee e e e e cnnn e |omeemnameas |-geeannenen- e fovaememoecnensoranmmanscens t
| $9.30 | Isbaience operating Lrast calculation, 7.2, | RY P | (A) P26, | 9.4 | VER-936A |
| i | | 129 | | |
| | I | (B) P, 28~ | |
| ' | 133 ' | I
e e e e e | rsvsnsasane o= ans jrevsssasaien [onsenssacuansnannansssancnen |
i S1.35 | Flux - flow - ebalance calculation, 7.13, | (AY PA2Y | )P | 9.24 | VER-934A i
| | 1974 ; | |
! | | 'B)F - ad | | |
| .. | 133 | | |
joevenas | S S RS AR S A S o e A B | Sustainveie e Scomc | Sevwadsnaanns | Soesasscassancasansndanns e
| $1.38 | Correction ts equation definming FL in 7.13. | (C) | VER-86'A4 | % 24 | H
| . | RC & 902¢ | | | |
=emenne [omem e e et te s fmeemmeenas |=gomevemnane {remsemeneees feemsmmmmacenaeecanaceancaes |

51.40 | Feedwater flow Limt Calculation, 7,14 | thr PA22 | (0 P28, | 9.25 | ¥ER-935D n
| | : | 28,126,: % | VER-9344 |
| | | | (B) P, 129 | ]
| | | 133, '8 | | |
R [semsnnccance jogresicences eessenscnas s e |
| S1.45 | For feedwater flow Limit calcuistion, 7.14, itew | (C) | VER-001A | 3.2 | '
| [ B, Looe B, Plein) should de Flmax!. | RC § 9924 | | | ]
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REQUIREMENTS TRACEABILITY MATRIX (RTH [ID)

-------------------

| GPUN | l | | | |
| RTH | REQUIRENENT | FEQUIREMENT (DESICN/CODE | TEST PROC. | |
| [ITEM | DESCRIPTION IREFERENCE (5) |REFERENCE (5) |REFERENCE () | REMARK S |
|I!OO!QOI000l.l|.ll!|l00'l||||..|l..'llIQllll.l.!l.l'l.l!l.|Illll.'llllilI(lllll.lllll|l|lll||00|||C1ll|lllil|llQIQQCDQCQIQQIII|
| 52.98 | Table | provides & List of the SPDS cosputer | i) | VER-991A | 9.16-9.37 | |
| | points and their associated slowest scan rate | RC & 0062 | | | I

| | and calcelation rate for the cosposed points. | | | | I
f000'000|!000!!00.!000000!0900000.l!!lll.!!!l.ll!’!!’l.lli!|llllll.l!’lil|(lll|l|llll|liilillIIOQil'l.!!llQlll.llllllll.!!l!!!l|

| 53.08 | SPDS 15 available when plint computer systes 15 | (C) | YER-001A | 9.1 - 9,37 | |
| I available and plant 15 in 3 condition for which | RC & 0612 | | | {
| | SPDS was designed. | | | | |
}0".0.!0DIOOOQOOQQQQll.QillQI'lIQIOl!!llll.ll.l.!illl.l.llll'll!ll'l.ll'I(I'IIQ'QQ!Il!.llllli"ll[OlilllililllIIClllllllllOllll
| S4.09 | SPDS database point definition, | 1) | VER-9814 | N/A | |
| ! | RC § 8003 | 1 | |
R LT T T T LTy BEERRRR R RRR A RRRRag
| 55.00 | Following computer restart, SPDS dicplsve and | (©) | VER-981A | N/A | VAL-501 |

[ | alares will not provide eisieading inforeation. | RC & 9928 | | |
I | Displays wust be re-requected by user before | | | [
| ' they sre provided, | | | |

- - -
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JAFETY PARAMETER DISPLAY SYSTEN
REQUIREMENTS TRACEABILITY WATRIX (RTH [II)

PEQUIREMENTS REFERENCES

.......................

GPUN TDR-583, Revision !, 'Safety Paraseter Display Systes (IPDS) User Guidelines’.
GFUN TR-918, *THI-1 Safety Parameter Display Systes Safety Amalysis®.
JAIC-85/16254264, *Svstes Requirements Verification Report for GPU Neclear THI-f SPDS', Append ¢

o

---------------------------------------------------------------

.......................

A, GPUN TDR-418, Rev 9, 'THI-t lafety Paraseter Display Jrstes’
B. GPUN TDR-418, Rev 1, *ThI-t Zifety Piraseter Display Systes

. - - -

............

A, 93/29/85

...........................

e e kL T T a——

THL JPDS Test Procedures



