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PURPOSE

The purpose of this procedure is to provide tequirements
for the layout, format, review, distribution and maintenance
of the Nuclear Simulator Engineering Manual (NSEM).

APPLICABILITY

This procedure applies to all individuals within the Nuclear
Training Department who are involved with the Simulator
Maintenance, Training & Certification Programs.

REFERENCE§
3.1 ANSI/ANS3.5-1985 - This standard states the minimal

functional requirements on design data and simulator
performance and operability testing.

3.2 NRC RG 1.149-Rev. 1, Ap.‘l 1987 - This guide describes
an acceptable methodology for certification by
endorsing ANSI/ANS-3.5, 1985 with some additional
requirements.

3.3 10CFR 55.45(b) - Mandates a timetable for simulator
facility certification and specifies additional
testing requirements,

3.4 INPO Good Practices TQ-504 - Describes techniques for
effectively controlling simulator configuration,

3.5 NUREG 1258 December, 1987 - Describes the procedures
and technigues which will be employed to audit
certified facilities.

3.6 INPO 86-026, Guideline For Simulator Training,
October, 1986.

3.7 INPO 87-006, Report on Configuration Management in the
Nuclear Utility Industry, July, :

DEFINITIONS

4.1 Nuclear Simulator Engineering Manual - A controlled

manual which contains the reguired procedures for
development and implementation of the Simulator
Certification Program,

Fev.: {4
Date: 7,30/90
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Simulator Configuration Control Committee (SCCC) -

The committee responsible for overall simul stor design
control and management ~f MTD resources involved in
the simulator development, ni.ntenance and certifica-
tion effort. The committee thall include as permanent
members; the Director of NTD the Managers of OTB and
STSB and the Operations Consultanteg,

The Director~-NTD shall chair the committee and the
Manager-STSB shall function as the secretary.

The minimum permanent members required to constitute
a quorum are two management representatives
(Director/Managers) and one Operations Representative
(Operations Consultants). The Manager-STSB shall act
as chairman in the Director’s absence.

OTB - Operator Training Branch of the Nuclear Training
Department.

STSB - Simulator Technical Support Branch of the
Nuclear Training Department.

ASRMS -~ Administrative Services and Records Management
Section.

PDCR - A Plant Design Change Record which contains all
necessary informetion and forms to accomplish in ar
orcerly manner the modification of a plant systenm,
structure or component.

LER - Licensee Event Report required by NRC 'JCFR
50-73 which descrites those events which srtall bz
treported within 30 days after discovery of the event,

SOER - Significant Operating Event Report is generated
by INPO and distributed to industry members. It
includes recommendations concerning the event which
must be addressed by concerned facilities.

NRC Form 474 -The form submitted to the NRC by the
facility licensee for the certification, recertifi-
cation, and for any change to a simulation facility
performance testing plan after the initi.l submittal
of such a plan.

EOPs - Emergency Operating Procedures address the
required response by operations personnel to emecgency
conditions.

Rev.: 4
Date: 7/30/90
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5.0 RESPONSIBILITIES

‘ 5.1 Director, Nuclear Training

§.1.1 Responsible for direction of the NTD
Configuration Management Program and the
establishment of goals.

5.1.2 Responsible for the assignment of personnel
necessary to achieve and maintain simulator
configuration,

$.1.3 Responsible for chairing the SCCC.

5.1.4 Responsible for fi al approval of all NSEM
procedures.

5.2 Manager, Simulator Technical Support

5.2.1 Responsible for review and approval of those
NSEM procedures developed by STSB.

5.2.2 Responsible for assigning pe:sonnel to develop
STSB procedures required for the Configuraticn
Management Program and the simulator
certification effort.

5.2.3 Responsible for coordinating the various
. NTD branches and sections to ensure that the
simulator certification effort is accomplished
according to the time table.

5.2.4 Responsible for chairing the SCCC in the
absence of the Director, Nuclear Training.

5.2.5 Responsible for coordinating the review and
distribution of all NSEM procedures.

5.3 Manager, Operator Training

5.3.1 Responsible for review and approval of those
NSEM procedures developed by OTB.

5.3.2 Responsible for assigning personnel to develop
the OTB proceduc~s required for the Configu-
ration Managerent Program and the simulator
certification effort.

Rev.: 4
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1

Supervisor, ASRMS

50401

$.4.2

Responsible for assigning personnel to perform
records managensnt and other clerical activities
associated with configuration management and the
simulator certification effort.

Responsible for maintaining the documentation
necessary to support the Configuration Manage-
ment program and simulator certification
activities.

Simulator Configuration Control Committee (SCCC)

8481

$.5.2

Responsible for reviewing and commenting on all
procedures which make up the Nuclear Simulator
Engineering Manual.

Responsible for ensuring continuity across all
four certification programs.

Assistant Supervisor Operator Training (ASO™)

5.6.1 Responsible for review and approval of plant
specific certification tests or plant specific
documenrts.

INSTRUCTIONS

Layout of the Nuclear Simulator Engineering Manual

(NSEM)

6.1.1 Section 1 of the NSEM shall contain those
procedures which provide administrative
guidelines, including:

Branch Responsibilities
Maintenance of the NSEM
6.1.2 Section 2 of the NSEM shall contain those

procedures dealing with defining the scope of
simulation for certification, including:

. Scope of Hardware Certification
Scope of Softwa:e Certification
Scope of Functions (Instructor directed,
malfunctions, etc.) to be certified

Rev.: {4
Date: 7,/30/90
NSEM-1.01 Page: 4 of 11



6.

6.

6.

103

1.4

1.8

1.6

Section 3 of the NSEM shall contain those
procedures dealing with the Simulator Design
Database and Documentation, including:

Documentation Standards
Generic Database Content
. Unit-Specific Data Indexes
Designated lLocations For Data/Documents

Section 4 of the NSEM shall contain those
procedures dealing with simulator perforrance
testing and verification, !ncluding:

Annual Operability Testin?
Initial Conditions Con*tols
Simulator Operating Limits

. Real-time Simulatio.: Testing

. System Testing

. Malfunction Testing

. Remote Function Testing
Normal Operation Testing
Instructor Station Interfacte Testing
Plant-referenced Physical F.delity

Section 5 of the NSEM shall contain those
procedures dealing with Simulator Configuration
Management, including:

. Simulator Modification Control

. Design Data Base Update

. DR Retest Reguirements
Performance Test Update

Section 6 of the NSEM shall contain those
procedures dealing with outside events which
affect the Training Program and/or Trainer
Configuration, including:

Collection and Review of New Reference
Plant Performance Data

Student Feedback

LERs, SOERs, PDCRs, etc.

Curriculum Testing

Development of New Simulator Training
Guides

Major Plant Design Changes

Rev.: 4
Date: 7/30/90
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6.
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Format Of NSEM Procedures

6.2.1

6 .

2.

2

Cover Sheet

Each procedure in NSEM shall have a cover sheet
delineating the procedure number, title, SCCC
m-eting number, approval sign-off, revision

.. mber and date.

The proper Branch Manager shall indicate approval
of a NSEM procedure by signing the cover page,
i.e.,, Responsible Individual sign-off.

The NDirector, Nuclear Training shall indicate
approval of a NSEM procedure by signing the
cover page,

Content

Procedures in NSEM shall be written using the
format specified below. Where specific headings
are not needed, "None" shall be inserted in the
section thereby retaining consistency of section
numbering.

6.2.2.1 Purpose (Numbered 1.0)

This section shall state the concise
objective of the procedure,

6.2.2.2 Applicability (Numbered 2.0)

This section shall clearly define
the organizational boundaries and
exceptions for application of the
procedure.

0.2.2.3 References (Numbered 3.0)

This section shall list the governing
documents which form the basis for the
procedure, and other documents which
are referenced within the procedure.

6.2.2.4 Definitions (Numbered 4.0)

This section shall define terms which
are unique or specil{ic to understanding
the procedure.

Rev.,: 4
Date: 7,/30/90
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6.2.2.5

6.2.2.6

$.2.2.7

. 6.2.2.8

6.2.2.9

Responsibilities (Numbered 5.0)

This section shall identify by title
the individuals responsible for
implementing the procedure, and briefly
identify their key responsibilities.

Instructions (Numbered 6.0)

This section shall provide instructions
which fulfill the stated purpose of the
procedure. This section shall also
include appropriate guantitative and
qualitative acceptance criteria for
determining and documenting that the
activities have been satisfactorily
accomplished,

Figures (Numbered 7.0)

This section shall include tigures,
forms and tables and shall be labeled
as "Figure 7.1", "Figure 7.2", etc,

A descriptive title and the figure
number shall be located at the top
center of the page.

Attachments (Numbered 8.0)

This section shall include additional
or amplifying information such as
guidelines and examples or may contain
plant specific tests or plant specific
documents. Attachments shall be
labeled as "Attachment 8.1", Attachment
8.2", etc., The attachment number and a
descriptive title shall be located at
the top center of the page.

Appendices (Numbered Alphabetically)

This section shall contain amplifying
information, plant specific tests or
plant specific documents.

Rev.: 4
Date: 7,30/90
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6.,2.3 Page Identification

The abbreviation NSEM followed by the appro-
priate procedure number shall be located at the
bottom center of each page. 1n addition, the
revision number, date and page number of total
pages shall be inciuded in the lower right
corner of all pages following the cover sheet,
Original procedures shall be designated as
"Rev. 0", Page .umber of total Tages for
figures and atta hments shall folliow the figure
or attachment nuiber as follows: "7.1-1 of

" for figures and "8.2.6 of __ " for
attachments.

6.2.4 Acronyms

When an acronym or abbreviation first appears
in a procedure, the complete title shall be
used, followed by the acronym or abbreviation
in parentheses.

6.2.5 Text Revision Ildentification

Revisions shall be indicated by the use of a
solid vertical line in the right-hand margin
opposite the section of the text which has been
revised, A sheet providing details of those
changes should be included as an attachment in
Section 8.0 (marginal note directory).

Preparation Of NSEM Procedures

6.3.1 Nuclear Training Department personnel shall
prepare and submit new procedures and procedure
revisions through their line management to the
Manager, STSB.

6.3.2 Plant specific tests or plant specific
documents that exist as attachments or
appendices to approved NSEM procedures are
exempt from the review, approval and
distribution requirements of this procedure.
Some examples are: System Tests, Malfunction
Tests, Normal Operating Tests, Malfunction
Cause & Effects Documents and Simulator
Operability Tests.

6.3.3 Plant specific tests or plant specific
documents that are covered under Section 6.3.2
and are therefore not reviewed and approved by
the SCCC shall be subject to the following:

Rev.,: ¢
Date: 7,/30/90
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6

6.

. 4

5

Review

6.3.3.1 Plant specific tests or [lant specific
documents that are contained in
attachments or appendices to approved
NSEM procedures will meet the Yabeling
trequirements called out in Sections
6.2.2.9, 6.2.2.9 and 6.2.3.

6€.3.3.2 Revision number and dates will be
assigned as a result of approval at
the ASOT level. Revisio~ f a unit-
specific document (e.g., c.tachment or
appendix) does not const tate revision
of the overall procedure, therefore,
S§CCC approval is not required.

6.3.3.3 A signature showing ASOT level approval,
revision and date will be on the cover
sheet of each plant specific attachment or
appendix.

6.3.3.4 Distribution of plant specific procedures
or documents covered by Section 6.3.3 will
be to the originatirg unit only (i.e. MPl,
or MP2 or MP3 or CY).

Of NSEM Procedures

6.4.1

6.4.2

The Manager, STSB shall distribute copies of the
procedure to the following personnel listed below,
7 working days prior to its presentation to the
SCCC for approval.

Permanent members of the SCCC.

The Supervisors of Operator Training feor the
4 units,

The Supervisor of Simulation Computer
Engineering (SCE) and the Supervisor of
Hardware Maintenance.

Those individuals identified in paragraph 6.4.1
shall review the proposed procedures for intent,
clarity, compliance with governing documents and
consistency with the entire Simulator Certification
Program. Written comments shall be submitted to
the Manager, STSB within 5 working days.

Approval Of NSEM Procedures

6.5.1

All new procedures and/or procedure revisions
shall be brought before the SCCC for discuvssion
and disposition of all review comments.

Rev.: 4
Date: 7,/30/90
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6.6
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6.5.2 The Director, Nuclear Training shall be
responsible for approving all proced. es
and/or proczsdure revisions,

Distribution Of NSEM Procedures

6.6.1 The Manager, STSB shall ensure that copies of
NSEM procedures and a current table of contents
are distributed to all NSEM holders (Figure
7.2), that issuance and receipt of copies are
controlled, and that a file of NSEM procedure
revisions is maintained.

6.6.2 Receipt of controlled copies of NSEM procedures
by NSEM holders shall be indicated by returning
the NSEM Procedure Transmittal Form (Figure
7.1). A record of the return of those forms
shall be maintained (Figure 7.2).

6.6.3 NSEM Holders

6.6.3.1 The Director, Nuclear Training

6.6.3.2 The Manager, STSB

6.6.3.3 The Manager, OTB

6.6.3.4 The Four (ndividual Supervisors of
Cperator Training (SOTs)

6.6.3.5 The Supervisor, ASRMS

6.6.3.6 Supervisor of Simulation Computer
Engineering (SCE)

6.6.3.7 Supervisor of Hardware Maintenance

¢.6.3.8 The Four Unit Software Coordirators

6.6.3.9 The Four Unit Operations Consultants

Deletion Of NSEM Procedures

6.7.1 When an NSEM procedure is deemed not applicable,
the SCCC shall conduct a review to determine if
there is sufficient cause for deleting this
procedure.

6.7.2 1If the SCCC rules to delete the procedure, the
Manager, STSB shall notify NSEM holders by use
of the NSEM Procedure Dispcsition Form 7.3. A
revised table of contents =hall be issued.

Periodic Review of NSEM Procedures

NSEM procedures shall be reviewed at least once every

two years to ensure accuracy and compliance with |
regulatory requirements., Attachment 8.1 provides a Snsauns
breakdown of procedures and responsible individuals.

Rev.: 4
Date: 7,/30/90
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FIGURES
NSEM Procedure Transmittal Form

T4d
7.2 NSEM Procedure Receipt Acknowledgment Record
7.3 NSEM Procedure Disposition Form

ATTACHMENTS

8.1 Nuclear Simulator Engineering Manual Procedures
8.2 Marjinal Note Directory
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FIGURE 7.1

NSEM PROCEDURE TRANSMITTAL FORM

PLEASE COMPLETE AND RETURN THIS SHEET TO:

Manager, STSB

ATTN: Diana Kruse

This acknowledges receipt of the following Nuclear
Simulator Engineering Manual Procedure information:

A Table of Contents, Revision ,» is also attached to
reflect current status of the NSEM procedures.

Please
remove the superseded Table of Conterts and insert the
new one.,

TRANSMITTAL NO.:

DATED: __
Signature of Manual Holder Date Manual No,
Rev.: (¢
Date: 7,/30/90
NSEM-1.01

Fage: 7.1-1 of 1



Figure 7.2

NSEM PROCEDURE RECEIPT ACKNOWLEDGMENT RECORD

TRANSMITTAL NO,

DESCRIPTION:

CONTROLLED COPY HOLDERS

MANUAL
NO-

1

HOLDER

Director, Nuclear Training
Manager, OTB

Manager, STSB

MP3, Supv. of Oper Trng

MP2, Supv. of Oper Trng

MPl, Supv. of Oper Trng

CY, Supv. of Oper Trng
Supervisor, ASRMS

Supv. of Sim Computer En~ (SCE)
Supv. of Hardware Maintenance
Operations Consultant (MPl)
Operations Consultant (MP2)
Operations Consultant (MP3)
Operations Consultant (CY)
Software Coordinator (MPl)
Software Coordinator (MP2)
Software Coordinator (MP3)
Software Coordinator (CY)

NSEM 1.01

DATE

ACK .

Rev.: 4
Date: 7,/30/90
Page: 7.2-1 of 1



TO:

FROM:

SUBJECT:

Figure 7.3

NSEM PROCEDURE DISPOSITION FORM

Date

Transmittal No.

Manager, STSB

Disposition of NSEM Procedures

Procedure No.

(New / 0ld) Rev. Date Location Disposition

Rev.: 4
Date: 7,/30/90
NSEM-1.01 Page: 7.3-1 of 1



ATTACHMENT 8.1

NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

RESPONSIBLE
BRANCH PROCEDURE

SECTION 1

STSB NSEM-1.01, Control of the Nuclear Simulator
Engineering Manual

STSB NSEM-1.02, Overview of NU's Certification Program

SECTION 2

OTB NSEM-2.01, Defining Training Requirements

OTB NSEM-2.02, Defining the "Certified" Trainer

STSB NSEM-2.03, Comparison of Simulation Diagrams to
fimulation Models

SECTION 3

STSB NSEM-..01, Definition and Control of the Simulator
Data Base

STSB NSEM-3.02, Control of Simulator Documentation

SECTION 4

oTB NSEM-4.0l, System Tests

oTB NSEM-4.02, Certified Initial Conditions

oTB NSEM-4.03, Certified Remote Functions

OTB NSEM-4.04, Major Malfunction Testing

Rev.: 4
Date: 7,/30,/90
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NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

RESPONSIBLE
BRANCH PROCEDURE

SECTION 4 (continued)

oTB NSEM-4.05, Minor Malfunction Testing

OTB/STSB NSEM-4.07, Master Testing Schedule

OTB/STSB NSEM-4.08, Simulator Operating Limits

oTB NSEM-4.09, Simulator Operability Testing

oTB NSEM-4.10, Normal Operations

oTB NSEM-4.11, Instructor Station Interface

STSB NSEM-4.12, Physical Fidelity Verification

STSB NSEM-4.13, Real-time Simulation Verification

SECTION 5

STSB NSEM-5.01, Simulator Modification Control
Procedure

OTB NSEM-5.02, Retest Guidelines

SECTION 6

0TB NSEM-6.01, Student Feedback

oTB NSEM-6.02, Development of New Simulator Guides

7TB NSEM-6.03, Collection of Plant Performance Data

oTB NSEM-6.04, Major Plant Modifications

Rev.: 4
Date: 7,30/90
N5CM-1.01 Page: 8.1-2 of 2



ATTACHMENT 6.2

MARGINAL NOTE DIRECTORY

Added requirement for biennial review of NSEM procedures,

Added Attachment 8.1 assigning responsibility for
treview of NSEM procedures.

Deleted controlled copy #3 /‘Manager, OTB to share
Director’'s copy)

Rev.,: {4
Date: 7,/30/90
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Individual:

Approved:
Revision: 1
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3.

3.

0

PURPOSE

1.1 To provide &n overview of Northeast Utilities'
Certification Program for its four nuclear plant
simulators.

1.2 To assign responsibilities within the Nuclear Training
Department for specific components of the program.

1.3 To identify the goals of the program to the Nuclear
Training Department staff,

APPLICABILITY

This procedure applies to those Branches/Sections within
the Nuclear Training Department which are part of the
Simulator Certification Program, i.e., Simulator Technical
SUPTOIC Branch, Operator Training Bianch, and
Administrative Services and Records Management Section.

REFERENCES

3.1 ANSI/ANS3.5-1985 - This standard states the minimal
functional reguirements on design data and simulator
performance and operability testing.

3.2 NRC RG 1.149-Rev. 1, April 1987 - This guide describes
an acceptable methodology for certification by
endorsing ANSI/ANS-3.5, 1985 with some additional
requirements,

3,3 10CFR 55.45(b) - Mandates a timetable for simulator
facility certification and specifies additional
testing requirements.

3.4 INPO Good Practices TQ-504 - Describes techniques for
effectively controlling simulator configuration.

3.5 NUREG 1258, December 1987 - Describes the procedures
and techniques which will be e~-loyed to audit
certified facilities.

3.6 INPO B86-026, Guideline For Simulator Training,
October, 1986.

3.7 INPO 87-006, Report on Configuration Management in the
Nuclear Utility Industry, Juay, 1987,

3.8 EPRI Project RP2054-2, "Development of a Simulator
Qualification Methodology".

Rev.: 1
Date: 5/11/89
Page: 1 of 9
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4.

5

0

.0

DEFINITIONS

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Design Data Base - The reference plant data which is
the basis for the current simulator hardware
configuration and software models.

NSEM - The Nuclear Simulator Engineering Manual
contains all of the procedures necessary for the
development and implementation of the certification
program. It is a controlled document and its purpose
is to insure consistent application of the
certification process.

STSB - Simulato: +schnical Support Branch of the
Nuclear Training partment,

A" - Operator Training Branch of the Nuclear Training
veptrtmant,

ASRMS - Acuinistrative Services and Records Management
Section of the Nuclear Training Department.

Deficiency - An identified difference in a simulator
quality or element (hardware and/or software) that
requires review and resolution, ”

PDCR - A Plant Design Change Record which contains all
necessary information and forms to accomplish in an
orderly manner the modification - a plant system,
structure or component.

LER - License Event Report required by NRC 10CFR 50-73
vhich describes those events which shall be reported [{E&
#ithin 30 days after discovery of the event.

SOER - Significant Operating Event Report is generated
by INPO and distributed to industry members. It
includes recommendations concerning the event which
must be addressed by concerned facilities.

RESPONSIBILITIES

8.1

Director, Nuclear Training

Responsible for the overall direction of NU’'s Certi-
fication Program and the assignment of those NTD
resources necessary for achieving and maintaining
simulator certification in a manner compliant to

10CRFS55.45(b) and responsive to NU's corporate goal
of cost containment,

Rev.: 1
Date: 5/11,/89
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§.2 Manager, Simulator Technical Support Branch

. $.2.1 P®egponsible for coordinating the program among
the various NTD branches and sections to ensure
that simulator certification is accomplished
according to the timetable established by the
Director, Nuclear Training.

5.2.2 Responsible for all Configu.ation Management
activities, includina:

© Simulator Design Daca Bases
© Simulator Documentation
© Modification Control

5.2.3 Responsible for the develcopment and maintenance
of the Nuclear Simulator Engineering Manual
(NSENM) .

5.2.4 Responsible for the resolution of identified
deficiencies between the simulatot and the
reference plant in a timely manner; responsive
to the training needs, regulatery requirements
and NU's goal of cost containment.

$.2.5 Responsible for the development,
implementation and maintenance of specific NSEM
procedures identified in Attachment 8.1.

. 5.3 Manager, Operator Training Branch

$.3.1 Responsible for the development, implementation
and maintenance of specific NSEM procedures
identified in Attachment 8.1.

5.3.2 Responsible for monitoring simulator/reference
plant fidelity, identifying differences and
prioritizing resolution to ensure that each
simulator can support the training program with
which it is used.

5.4 Supervisor, ASRMS

$.4.1 Responsible for the assignment of personnel
required for the performance of records
management and other clerical activities
associated with Configuration Management and
the simulator certification efforts,

$.4.2 Responsible for the development, implementation
and maintenance of specific NSEM procedures
identified in Attachment 8.1.
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INSTRUCTIONS

The goal of NU's Certification Program is an action
plan which shall:

© Ensure that each simulator possesses the cafabtlity
to support the training program with which it is
used.

© Provide for certification in a timely, cost
effective manner, addressing the specific
requirements of Regulator¥ Guide 1.1°9, NRC
10CRF55.45(b) and NUREG 1258 while remaining
responsive to NU's corporate goal of cost
containment.

© Ensure on-going certification compiiance with the
requirements set forth in ANSI/ANS-3.5,1985,

The Certification Program consists of three main
components: Definition of the Scope of Simulation,
validation of the Scope of Simulation, and
Contigutation Management., Figure 7.1 provides an
overview of the relationships and interactions between
the major functions of the program.

Definition of the Scope of Simulaticn

A determination of the scope of simulation required to
suppert the training curriculum shall be made for each
simulator. This determination shall be based upon the
NU Simulator Training Guides which encompass:

© All events specified in ANSI/ANS-3.5, 1985 and
Regulatory Guide 1.149, 1987,

© The training requirements as specified in the
various plant start-up and operating procedures.

© Outside events (e.g., LERs, reference plant design
changes, etc.) that affect the training programs
and/or trainer configuration,

See Figure 7.2 for an overview of this process.
Trainer Validation

The scope of simulation defined in Step 6.1 shall be
validated by performaiice testing and verification.

Figures 7.3 and 7.4 provide an ovecrview of this
process.
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Simulator Performance Testing

A specific performance test shall be developed
for each simulator which will fulfill the
testing reguxtomontl of ANSI/ANS-3.5,1985, INPO
86-026 Guideline for Simulator Training, and
NUREG-1258.

6.2.1.1 The Performance Test is outlined in
Figure 7.3 and shall include the
following sub-tests:

Instructor Interface Capabilities
Steady-State Stability

"Certified" Remote Functions

System Operabilit

Real-Time Simulation

Normal Operaticns Capability
"Certified" Malfunctions

Transients

Plant Process Computer Capabilities

0000000 O0OO0

6.2.1.2 The Acceptance Test Procedure (ATP)
developed and implemented as part
of simulator procurement shall form
the basis for these tests. The
Simulator Performance Test shall be 2
dynamic document and shall be updated
to reflect modifications made to the
;inulatot and/or new plant performance
ata.

6.2.1.3 The Simulator Performance Test shall
be used to establish baseline fidelity
for the initial certification
submittal and shall serve as the
vehicle for continuing fidelity
verification,

Verification

This section contains activities which are
requirements of certification but do not fit
within the context of performance testing.

6.2.2.1 Defined Simulator Operating Limits

This shall be accomplished by
determining model limitations,
identifying key parameters and their
boundaries and providing a method for
alerting instructors when an operating
limit is surp red.

Rev.: 1
Date: 5/11/89
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6.2.2.2 Plant-Referenced Physical Fidelity

Physical fidelity shall be verified by
conducting periodic comparisons of the
trainer to the reference plant in the
areas of panel simulation, instrument
and control configuration and ambient
operating environment. Any identifiec
discrepancies shall be evaluated to
determine the conseguence to the
simulator’s ability to be used as an
etfective training teel.

6.2.2.3 Software Design Verification

The Simulator System Documentation
Manuals shall be reviewed against the
System Simulation Diagrams to verify
that all instrumentation, malfunc-
tions, remote functions and plant
components identified in the scope of
simulation are modeled. This shall
only be done at initial certification,

6.2.2.4 Initial Conditions

Administrative controls shall be
establirhed to maintain the fixed set
of initial conditions required by the
Operator Training Program.

CONFIGURATION MANAGEMENT

The Simulator Configuration Management System (CMS)
shall provide control over the simulator configura-
tions and design data bases to ensure that each
simulator can effectively support the trainin? curri-
culum, that regulatory commitments are satisfied and
that NU's corporate commitment to cost containment is
followed.

6.3.1 Simulator Design Data Base

The specific reference plant data which forms
the basis for the current Simulator Hardware
Configuration and Software Models shall be
identified, collected and validated. The
collected data shall be stored in specific
locations, dependent upon its type and respon-
sibility for its maintenance and access shall

be assigned to specific individuals. Existing
NU documentation programs shall be used wherever
possible to interface with the data. (See Figure
7.5 for an overview of this process.)
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6.3,

3

Simulator Documentation

Simulator-specific documentation is needed for
cectification and maintenance. This documenta-
tion shall be controlled and updated, but ghall
not be considerer to be part of the Simulator
Degign Data Base.

6.3.2.1

6.3.2.2

6.3.2.3

6.3.2.4

Simulator System Documentation Manuals

These manuals shall provide design
materials for each simulated system
model and shall be maintained through
vendor support software in accordance
with the Simulator System Documenta-
tion Standard.

Software

The simulation models shall be consid-
ered to be documentation and shall be
updated and detailed in accordance
with the Software Documentation
Standards.

Simulator Teet Resultc

This category shall include the
completed construction ATP and all
in-service performance and operability
tests.

Closed Simulator Design Changes (SDCS)
Following update of the Simulator

Design Data Base, closed SDCs shall be
maintained in a historical file.

Modification Control

A process shall be employed which controls
Simulator Configuration and complies with NRC
regulations and industry standards. (See
Figure 7.6 for an overview of this process.)

6.3.3.1

Procedures

A set of procedures shall be .mplemented

to establish control over the coordina-
tion, resolution and documentation of
identified differsnces between the
simulator and the reference plant; and
maintains the integrity of simulator

software, hardware and design data base.
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6.3.3.2

6.3.3.3

Simulator Configuration Control
Committee (SCCC)

A committee shall be established which
is responsible for overall simulator
design control and the management of all
NTD resources involved in the simulator
modification effor:. The SCCC shall
comprise represencatives from both the
Operator Training Branch and the Simula-
to¢ Technical Support Branch and shall
be chaired by the Director, Nuclear
Training.

simulator Design Change Tracking

A computer-'ased data retrieval program
shall be used to track the status of all
identified simulator discrepancies and a
report shali be generated on a weekly
basis. This report shall contain
updated, pertinent information useful to
OTB and STSE in the conduct of simulator
modification activities.

6.3.4 Expansion of the Scope of Simulation

Outside Events which have the capability for
affecting the training pro?:ams and/or trainer

configuration shall be per

odically monitored.

(Refer to Figure 7.7 for details.)

IMPLEMENTATION

The Certification Program shall be implemented first
on the MP2 trainer. Procedures and technigques will be
developed and refined there and then the process shall
continue on the other trainers. These procedures
shall be structured such that thoY are applicable to

a

all four simulators. Only true p

nt specific or

simulator specific functions and data should be

unique.

This approacn will limit the effort lost on incorrect
or inappropriate methodologies, enforce conformity and
consistency as the procedures and methodology are
applied from cne trainer to the next and allow for
final definition of regulatory interpretations.

Rev.,: 1
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7.1 Certification Program Overview
3cope of Simulation

Trainer Validation

Simulator Performance Testing
Simulator Design Data Base
Modification Control

Expansion of Scope of Simulation
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ATTACHMENTS

8.1 Nuclear Simulator Engineering Manual Procedures

8.2 Marginal Note Directory
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@ NUCLEAR SIMULATOR ENGINEERING WMANUAL PROCEDURES
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STSB NSEM-1.01, CONTROL OF THE NUCLEAR SIMULATOR
ENGINEERING MANUAL
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SECTION 2
oTe NSEM-2.01, DEFINING TRAINING REQUIREMENTS
oTB NSEM-2.02, DEFINING THE "CERTIFIED" TRAINER

STSB NSEM-2.03, COMPARISON OF SIMULATION DIAGRAMS TO
SIMULATION MODELS

NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

SECTION 3

STSB NSEM-3.01, DEFINITION AND CONTROL OF THE SIMULATOR
DATA BASE

STSB NSEM-3.02, CONTROL OF SIMULATOR DOCUMENTATION
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NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

SECTION 4

oTe NSEM-4.01, SYSTEM TESTS
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oTB NSEM-4.03, CERTIFIED REMOTE FUNCTIONS
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NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

SECTION 5
STSB NSEM-5.01, SIMULATOR_MODIFICATION CONTROL
PROCEDURE

oTe NSEM.5.02, RETEST GUIDELINES

SECTION 6 i
.wre NSEM-6.01, STUDENT FEEDBACK
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ATTACHMENT 8.2
MARGINAL NOTE DIRECTORY

Incorgzorated latest references,.
Added definitions for PDCR, LER and SOER,.

Changed wording to reflect progression of program out of
development phase.

Added figures and attachment sections inadvertently omitted
from previous revision,

Deleted extraneous procedure references.
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2.0

PURPOSE

The purpose ‘of this procedure is to define the scope of
sisulation required to support performance-based nuclear
power plant operator training on the Northeast Utilities
simulators for Millstone 1, 2, 3 and Connecticut Yankee.

The scope of simulation will be defin>d based on training
requirements. The training requirements used to define the
scope of simulation will be a result “T a systematic
approach to training process. The o. put of this procedure
vffl be » list of hardware (panels, components & instru-
ments) and softvaie (& corrected and updated set of
Ssimulater System Diagrams, which comprise the tequired
scope of simulation to support the training tequirements.

APPLICABILITY

This procedure applies to the Nuclear Training Department
(NTD), sncludtnr the Operator Training Branch (OTB), the
Simulator Technical Support Branch (STSB), and other
Northeast Utilities (NU) organizations performing functions
in support of the NU Simulator Certification Programs.

REFERENCES

3.1 ANSI/ANS3.5-1985 - This standard states the minimal
functional requirements on design data and simulator
performance and operability testing.

3.2 NRC RG 1.149~Rev. 1. April, 1987 - This guide
describes an acceptable nothodolo?y for certification
by endorsing ANSI/ANS-3.5, 1985 with some additional
regquirements.

3.3 NUREG 1258 - Describes the procedures and techniques
which will be employed to audit certified facilities.

3.4 Electric Power Research Institute (EPRI),

lification Plan for the Millstone II Simulator
?*%Vi 6 f!?l!). prepared by General Physics
Corporation.

3.8 NU Simulator Certification Program (draft)

3.6 INPO 86-026 Guidelines for Simulator Training,
October 1986

Rev.: 0
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3.7 1ocrl°ss.45. Operating Tests

3.8 NTDD-17, Simulator Certification and Configuration
Managément Control

DEFINITIONS

‘.1 Dotictonc¥ Report (DR) - a form (STS-BI-FlA) used by

[ f.t. or Training Branch (OTB) and the Simulator
Technical Support Group (8TS) to record all
jdentified simulator deficiencies between the
simulator and reference plant.

4.2 Simulator Instructor guido S'IOE - training document
providing guidance an nstructions for the conduct
of simulator training.

4.3 Simulation System Diagram (S8D) - functicnal
representa ator modeling for & given
system,

4.4 Task Selection/Trainin -
matrix representa ] 9 ob
specifying the training environmant and lesson plan
numbers for providing training on each.

4.5 Simulated Hardware List - a list of all controls,
indications, and annunciatars physically represented
on the simulatar, not inciuding the instructor’'s
station,

4.6 Simulated Systems/Flowpaths List - a compilation of

ator’s ystem Diagrams with
systens/flowpaths identified in tabular form attached
to each., (rlowpaths may be indicated in hi-liter on
the SSD for clarity)

RESPONSIBILITIES

§.1 Assistant Supervisor Simulator Training (ASST)

$.1.1 Responsible for assigning Simulator
Instructors to conduct performance-based
review/analysis.

$.1.2 Responsible for assigning Simulator
Instructors to perform independent resolution
of discrepancies.

Rev.: 0
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§.1.3 Responsible for reviewing and apftovtng the
outputs of this procedure, defining the scope
. of simulation for hardware and software
systems required for simulator certification.

5.2 Simulator Instructors

§.2.1 Responsible for conducting performance-based
reviev/analysis activities.

$.2.2 Responsible i(.: writing Deficiency Reports
(DR) as required,.

INSTRUCTIONS
6.1 vValidating the Simulator Instructor Guides (SIG)

NOTE: The purpose of this section is to ensure that the
Simulator Guides to be used encompass all the
training requirements specified by the TS/TPR.

6.1.1 Assigned simulator instructors shall validate
the TS,/TPR to the 81G's.

§.1.1.1 Obtain copies of the unit’'s TS/TPR
tor Reactor Operator (RO) and Senior
Reactor Operator (SRO).

6.1.1.2 Ensure tasks selected for simulator
training are referenced to at least
one S1G.

6.1.1.3 Ensure tasks not selected for
simulator training contain "NTR"
(No Training Required) in the
simulater column.

6.1.1.4 Document the review by signing in the
appropriate location on NSEM-2.01,
Form 7.1, Section 1.

6.1.2 Assigned simulator instructors shall validate
the SIG's against ANSI/ANS-3.5,

Rev.: 0
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Obtain copige of all of the unit's
S$IG's in exigtence ¢e of the date of
this revicw, Licens d Operator
Initial Treining (L)IT), Licenaed
Opecrator Upgrade ?ratnint (LOUT),
Licensed Operator Raegualification
Treining (LORT), and any others).

On NSYH-2.01, FPorm 7.1, list all of
the S1c'a to be reviewed under
Section 2.

Review cach 8S1GC ageinet the liet of
ANS~3.5 evolutions and trensients
listed on NSER-2.01, Pore 7.1,
Seetion 3.

For sach ANB-3.5 requirement
satisfied bg @ 8IG, list the guide
nuabar in the corregponding lecation
on NSEM-2.01, Porm 7.1, Seetion 3.

Some S5iG's may satisfy more than one
ANS~3.5 requirement. The 816 should
be listed for each.

After all $IG's have baen reviewsd,
check NSEM-2.01, Porm 7.1, Section 3
to ensure each ANB-3.5 requirement is
referanced to at least one $iG.

Pot eny ANS-3.5 reguirement not
referenced to a 816G, list the plant
operating procedure or other document
used to accoaplish the evolutien.

¢.1.3. Sign and date the coppleted
NSEN~2.01, Form 7.1.

Defining the Scope of Simulation for Hardware Systems

The purpoée of this secticn ie to compile a list of
hardware necessary to support training requirements.

§.2.1 Compile & list of gl)l hardvare items
physically representad on the simulator.

NOTE: Up-to-date ezisting hardware lists or panel
layout drawings cen be used ag acceptable
alternatives,

Rev.: 0
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2.2

2.3

6.2.1.2

6.2.1.3

For ease of use, group hardware items
“v panel and by systea. Component
lisvinss should be by noun name or
equipment number.

when listing handswitches and
controllers, the associated
indicating lights, position
indicating meters, and input/output
demand meters are automaticall
included and need not be identified.
Lamicoid nameplates are asutomatically
included with all hardware items and
need not be identified. Do not
specify switch positions or
functions. Proper oforltion will be
verified in NSEM-4.01.

Wherte multiple similar components
exist, only a single entry is
required. Example: RCP 'A’' (»,C,D)

Annunciator layout drawings or the
Unit’'s Control Room Annunciator Book
(CRAB) shoild be used for listing
annunciators.

Assign unique code numoers to the list of

hardware
6.20201

6.2.2.2

items compiled in 6.2.1,

Annunciator windows should be coded
using the grid location system,
Example: COl~Ad (panel COl, lst row
from top, 4th column from left)

Hardware should be coded by panel,
system, and crder of appearance.
Example: Hl-1l-1 (panel CO1l, lst
system listed, lst component listed)

Review the SIG"s and procedures specified on
NSBM-2.01, Form 7.1, Section 2 to determine

hardware
training.

6.2,3.1

simulation required to support

Initiate an NSEM-2.01, rorm 7.2 for
each SIG and procedure to be
reviewad,

Rev.: 0
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6.2.3.2 When deternining hardwace items,

: 1dont1!¥ all associated equipment and
indication required for proper
operation., Example: ammeters,
level, pressure, temperature, and
flow inctruments, and required
dampers and valves.

6.2.3.,3 When an item from the Simulated
Hardware List is identified for the
first time, place a checkmark in the
"Required" column on the list of
hardware or mark off the annunciator
window grid location, respectively.
Also, list the hardware item on the
NSEM-2.01, Porm 7.2 for the document
being reviewed,

6.2.3.4 1If an annunciator window or hardware
item is identified which does not
appear on the Simulated Hardware
List:

8. Verify that the item was not
inadvertently omitted., 1If so,
add and code the item, or

. Initiate an NSEM-2.01, rorm 7.3
identifying the item by noun
name and equipment number and the
§1G and/or procedure requiring
the item.

After reviewing all SIG's and procedures
specified on NSEM-2.01, rorm 7.1, Section 2,
evaluate the remaining hardware items and
annunciators not checked cff during the
performance of 6.2.3.

6.2.4.1 Equipment which could be used by
: trainees in gottorntnq diagnosis or
which might be used or ogorltcd by
contrel room operators should be
marked off with a single asterisk in
the "Required" column of the hardware
list or annunciator location grid.

Rev.: 0
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6.

20

2.

s

6.2.4.2 Equipment and annunciators whose
presence is required sclely for
support of ph;stcal tidelity should
be checked off with a double
asterisk.

6.2.4.3 Any remaining hardware items and/ /ot
annunciators should be listed by
equipment name and number and
hardware code mber or annunciator
grid location on NSEM-2.01, rorm 7.4.

Perform an independent review to resolve
non-modeled hardware items listed on
NSEM-2.01, Porm 7.3,

6.2.5.1 Two independent instructors should
review the SIG’'s and/or procedures
specified to determine if acceptable
alternate equipment exists.

6.2.5.2 1Items 80 resolved should be checked
off and the justification specified.

6.2.5.3 Non-modeled items determined to be
required ahall be DR’'ed and the DR
number should be entered on the
NSEM-2.01, rorm 7.3,

6.2.5.4 A line item on the close-out for DR's
$0 initiated shall be to update the
NSEM-2.01, rorm 7.3 and the Simulated

Hardware List.

Perform an independent review to resolve
simulator hardware items listed on NSENM-2,01,

rorm 7.4.

6.2.6.1 Two independent instructors should
evaluate the hardware items listed to
determine if their presence could
have a negative impact on training.

6§.2.6.2 Those items determined to have a
negative impact on training should be
DPR’ed for removal. The DR number
;hould be entered on NSEM-2.01, Form
4.,

Rev.: 0
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6.2.6.4

A line item on the close-out for DR's
80 initiatec shall be to update the
NSEM-2.01, rorm 7.4 and the Simulated
Hardware List.

Remaining items determined not to
have a negative impact on training
should be checked off on the
NSEM-2.01, Porm 7.4 and marked with a
triple asterisk on the Simulated
Hatdware List.

Validating the Simulation System Diagrams (S8D's)

The purpose of this section is to ensure that
existing Simulator System Drawings contain neo errors
relative to the more complete plant Piping and
Instrumentation Drawings (P&ID’'s).

6.3.1

Assigned simulator instructors shall velidate
the SSD's to the glant P and ID's and

electrical distri

6.3.1.1

6.3.1.2

6.3.1.3

ution drawings. -

Obtain a set of the unit's systems
P and ID’'s and electrical
distribution drawings.

Obtain a complete set of the
simulator’'s SSD's.

All electrical distribution and fluid
sKston SED’'s should be compared with
their respective plant drawing(s) for
the following:
|

a. Functional similarity of
flowpaths.

b. PFunctional similarity of
components and component
locations in the systen.

¢. FPFuncticnal similarity of system
interfaces.

d. Purctional similarity of
instrumentation with control room
indication, alarm function, or
control function.

Rev.: 0
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6.4 Defining the §

6.3.1.4

cope of Simulation for Softwvare Systea

e. Functional similarity of computer
points.

NOTE: SSD's depicting logic and
modeling for electronic and
electric control systems do not
compare readily with plant
schematics and wiring diagrams.
The discernible effects o
functional similarity will be
verified during system testing.

Any identified discrepancies should
be noted on an NSEM-2.01, rorm 7.5
and maintained with the 88D during
the software review,

NOTE: The purpose of this Zection is to compile a list of
corrected and u;Zated Simulator System Drawings
necessary to support training requirements.

6.4.1

6.

4.

2

On the electrical distribution and fluid
system SSD'3, identify the flowpaths that
would be used during normal, abnotwal,
transient, or emergency plant operiting
conditions (flowpaths may be trace’ in
hi-liter for clarity).

6.4.1.1

6.4.1.2

Compile a list of identitied
flowpaths for each SSD. (ode
flowpaths by system designator and
numerical order. Example: RB-3,
RBCCW, third flowpath listed.

Flowpaths which invcive more than one
system or SSD sheuld be listed for
one system only and referenced on the
SSD lists with which it intecrfaces.

Flowpath lists should be maintained
with their respective SSD for use
during the SIG review.

S§SD's depicting modeling for electric and
electronic control systems should be listed by
l¥ltll designator for use during performance

of 6.4.3, e.9.: RPS, ESAS, RRS.

Rev.: 0
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‘ NOTE: S8D's dopicting simulator modeling concepts
should not be considered for this review,
e.9.: core nodalization, thermodynamic
‘ relationships, model hierarchies.

6.4.3 Assigned instructors shall review all of the
$§1G's and procedures specified on NSEM-2.01,
rore 7.1, Section 2 to identify systems and
flowpaths required to support training.

NOTE: Jystems and flowpaths in use at an initial
condition need not be identified. The status
of I1C’'s will be certified in NSEN-4.02.

6.4.3.1 Initiate an NSEM-2.01, Porm 7.6 for
each SIG and procedure to be
reviewed,

6.4.3.2 Review each SIG and procedure to
identify actions which will change
existing flowpaths, create new
!lowfcthc. or initiate flowpaths in
previously idle systems.

NOTE: when 1dontt!y1nr flowpaths, consider
those which would be exercised by
correct and reasonably incorrect
’ trainee actions., Absurd, but
physically gos.tblo. flow paths
should not be considered.

6.4.3.3 Review the respective SSD's ard
flowpath lists tc ensure the ‘lowpath
and all toguirod components Z.e
represented.

6.4.3.4 On the Simulated Systems/Flowpaths
List, check off each flowpath/systens
wvhen identified for the first time.
Alsc, by code, list the flowpath/
lgoton on the NSEM-2.01, rorm 7.6 for
the SIG or procedure being reviewed.

6.4.3.5 1If a flovgath or component is identi-
“ied which does not appear on the
flowpath list or the respective 88D,
perform the following:

a. Re-evaluate the SIG or procedure
to verify the flowpath
determination is correct,

Rev.: 0
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4.

l“

b. Re-evaluate the 58D to ensute the
flowpath was not omitted., 1If
omitted, identify, code and
procead.

¢. Evaluate plant drawings to ensure
the flowpath exists.

d. On a flowpath discrepancy form,
NSEM-2.01, Form 7.7, list the SI1G
or procedure number, describe the
flowpath or component identified,
and specify the determination of
the validity per step ¢.

6.4.3.6 1f an SSD has an NSEM-2.01, Porm 7.5
attached, review the functional
dissimilarities specified for adverse
impact on flowpaths identified.

a. If no adverse impact, proceed.

b. If an adverse impact is
determined, list the S8IC or
procedure number in the
appropriste column on the
N"ﬂ- 001' 'OII 7.50

After all SI1G's and procedures have been
reviewed, list all unchecked systems and flow-
paths on NSEM-2.01, rorm 7.8.

Perform an independent review to resolve any
functional dissimilarities identified on the
NSEM-2.01, Porm 7.5 for each 8SD.

6.4.5.1 Two independent instructors should
reviev the SSD and respectie plant
dravinru to verify that the functional
dissimilarity exists. 1If no:, close
out the line item.

6.4.5.2 If an adverse impact is listd against
a verified item, evaluate th: SIG or
procedure to verify the adverse
impact.

6.4.5.3 Evaluate functional dissimilarities
to determine if they produce any
incorrect effects which would be
discernible to a trainees.

Rev.: 0
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' 6.4.5.4 If & functional dissimilarity has no |
. adverse impact and does not produce
any incorrect discernible effects, the
line item may be closed out.

6.4.5.5 A DR should be issued against any

functional dissimilarity not closed

out under 6.4.4.4. A line item on the

DR clcseout should be to update the

S§SD and close out the line item on the

respective NSEM-2.01, rorm 7.5,
|
|
|

6.4.6 Perform an independent review to resolve
tlovpgtg discrepancies listed on NSEM-2.01,
form 7.7,

6.4.6.1 Two instructors should reverify the
:lovgcgh discrepancy per step
. ‘ . . .

6.4.6.2 If the SI1G or procedure reqguirzes an
actual flowpath which is not modeled,
submit a DR to include the flowpath/
component. A line item on the DR ' .
closeout should be to update the SSD, ’
the NSEM-2.01, Porm 7.7 and the
. Simulated Systems/Flowpaths List.

6.4.6.3 If a SIC requires a non-existent
flowpath, an NTM 2.06 Form 7.2 should
be submitted to revise the SIG and
update the NSEM-2.01, Form 7.7.

6.4.7 Perform an independent review to disposition
lyltogl‘cnd flowpaths listed on NSEK-2.01,
rorm 7.8.

6.4.7.1 Two instructors should reevaluate
each item using the criteria of Steps
6.4.1 and 6.4.3.2.

6.4./.2 Items satisfying any of the specified
criteria should be checked off on the
Systems/Flowpaths List and the
resolution specified on NSEM-2.01,
rorm 7.8.

Rev.: 0
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; 6.4.7.3 1Items failing to meet any of the

. specified criteria should be marked
CNR, (certification not required), on
the Systems/Flowpaths List;
applicable portions of S8D's should
be circled in red and annotated CNR,
and the resolution specified on
N""-znclo 'OII 74.0

6.5 Disposition of rorms Generated

6.5.1

6'5.2

6.5.3

6.5.4

rorwvard completed originals of the following
to the Assistant Supervisor - Simulator
Training (ASST) for review and approval:

6.5.1.1 NSEN-2.01, rorm 7.1
6.5.1.2 Simulated Hardware List

6.5.1.3 Copies of all 81G's and ;rocodutsu.
specified on NSEW-2.01, Porm 7.1,
with their respective NSEN-2.01, Porm
7.2 and Prorm 7.6 attached.

6.5.1.4 NEEM-2.01, PoOCR 7.3
6.5.1.5 N.l"'z.OIo 'Of. 7.‘

6.5.1.6 Simulated Systems/Flowvpaths List with
the ngpltca le copies of NSEN-2.01,
rorm 7.5 attached.

6.5.1.7 NSEM-2.01, rorm 7.7

The ASST w'i]l forward the aprrovgd originals
specified in 7,5.1 to Controlled Document
Storage for .etention with simulator
certificar.on records.

Copiez of the approved Simulated Hardware
List and Simulated Systems/Plowpaths List
shail be provided as inputs to NSEM-4.01.

Copies of the approved Simulator Hardwars List
and 'imulator System Diagrams (with
corructions) shall be transmitted via formal
memo to STSP for verification of hardware
physical fidelity and software model
verification.

Rev.: 0
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FORMS

7.1 816 Vqlldotton rorm

7.2 $1G/Procedure Required Hardware/Annunciator form
7.3 Hardware Discrepancy fForm

7.4 Modeled Hardware Not Required for Training Porm

7.8 §8D Functional Dissimilarity Form

7.6 $1G/Procedure Required System/Flowpath Form

2.7 Software Discrepancy Form

7.0 Systems/Flowpaths Not Required for Training Form
ATTACEMENTS

NONE

Rev.: 0
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roetm 7.1

. S$IG VALIDATION

Section 1

I have reviewed the RO and SRO TS/TPR for the
training programs. All tasks selected for simulator
training are referenced to at least one SI7 All tasks not
selected for simulator training have "NTR" .9 Training
Required) entered in the simulator column,.

Keviewer's fignature Date
Section 2
The below listed SIG's for the LOIT, LOUT,

and LORT programs are to be reviewed pet NSEN-2.01:

Rev: O
Date: 2/9/88
Page: 7.1-1 of 10
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Section 2 Continuation

NSEN-2.01

Rev: 0
Date: 2/9/88
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Section 3
. ANS 3.5 Normal Plant Bvolutions:

1. Plant Startup Cold Shutdown to Hot Standby:

2. Nuclear Startup Hot Standby (te 100% Power):

3. Turbine Startup and Generator Synchronization:

4. Reactor Trip followed by Recovery to 100% Power:

Rev: 0
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Operations at Hot Standby:

Load Changes:

Startup, Shutdown, and Power Operations with Less than Frull
Reactor Coolant Plow (If allowed by Technical
Specifications):

Plant Shutdown from 100% Power to Hot Standby and Cooldown to
Cold Shutdown:

Rev: O

Date: 2/9/88
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10.

Core Performance Testing (calorimetric, SDN determination,
reactivity coefficient measurements, rod worth testing):

Surveillance Testing on Engineering Safeguards Facility
Equipment:

ANR 3.5 Malfunctions:

Loss of Coolant, Steam Generator Tube Rupture, inside
Containment, outside Containment, large break, small break,
saturated Reactor Coolant System, failure of safeties and
Power Operated Relief Valves:

Loss of Instrument Air:

Rev: 0
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Loss of /Degraded Electrical Power:

Loss of Reactor Coolant System Flow:

Loss of Vacuum:

Loss of Service Water:

Loss of Shutdown Cooling, Residual Heat Removal:

Rev: 0
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10.

12.

Loas of

Loss of

Logs of

Lose of

Control

Closed Cooling:

Normal Feedwater:

All Peedwater:

Reactor Proection Systeam Channel:

Rod Failures:

NEER-2.01

Rev:
Date:
Page:

0
3/9/808
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13,

14,

18,

17.

Inability to Drive Control Rods:

ruel Clad rajilures:

Turbine Trip:

Generator Trip:

Failure in Automatic control Systems affecting Reactivity

and Core Heat Removal:

".'.-2001

Rev: 0
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i8.

19.

20,

el

22'

railure of Reactor Coclent System Pressure and Volume Control
Systems:

Reactor Trip:

Main Steam/Feed Line Break (in/out Containment:

Nuclear Instrumentation Failures:

Process Instrumentation Alarms and Failures:

Rev: O
Date: 2/9/88
Page: 7.1-9 of 10

N"'-z . °1



23. Passive PFailures in Engineered Safety Features or
Enecrgency Feedwater:

24. Anticipated Transient Without Scrams:

25. Reactor Pressure Control System Pailure:

' All of the SIG's listed in Section 2 have been reviewed against

ANS 3.5 evolutions and transients per NSEM-2.01. All ANS 3.5
requirements are referenced to at least one SIG or usyroprtnto
plant procedures or other documsents have been identified and added
to the SIG list in Section 2.

“Reviewer's Signature “Date
Approved by ASST Date
Rev: 0

Date: 2/9/88
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rorm 7.2
SXO/PROEIDUll REQUIRED HARDWARE/ANNUNCIATORS

The Zollowing hardware and annunciators are required to support
the accomplishment of SIG/Procedure on the __
Simulator:
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. g rorm 7.3

HARDWARE DISCREPANCY

Equip. Name Equip. No. S$I1G/Proc. No. Resolution
Rev.: 0
Approved by ASST Date: 2/9/88

Page: 7.3-1 of 1

oate NSEM-2.01



rorm 7.4
MODELED HARDWARE NOT REQUIRED FOR TRAINING

Equip. Name Equip. No. Code No. Resolution
Rev.: 0
Kpproved by ASST Date: 2/9/88

Page: 7.4-1 of 1

“Date
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. rore 7.5

. S8D PUNCTIONAL DISSIMILARITY

$§SD No. Code No. SIG/Proc. No. Description Resolution
Rev.: 0
Kpproved by ASST Date: 2/9/88

Page: 7.5-1 of 1

“Date NSEM-2.01



rorm 7.6
IIG/PIOClDUII REQUIRED SYSTEM/FLOWPATH

The following systems/flowpaths are required to support the
accomplishment of SIG/Procedure on the
Simulator:

Rev.: 0
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‘ u Form 7.7

SOFTWARE DISCREPANCY

Sys./Flowpath

8§1G/Proc. No. Description valid (Y/N) Resolution
Rev.: 0
Kpproved by ASST Date: 2/9/88

Page: 7.7-1 of 1

Date NSEM-2.01



. ¥ rorm 7.8

SYSTEM/PLOWPATHS NOT REQUIRED FOR TRAINING

System Flowpath Code
Designation SSD No. 1f Applicable Resolution

. Rev.: 0

Approved by ASST Date: 2/9/88
Page: 7.8-1 of 1
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1.

3.

0

0

PURPOSE :

The purpose of this procedure is to identify initial
conditions (IC), remote functions (REM), and malfunctions
(MALF) reqguired to support performance~-based nuclear power
plant operator training on the Northeast Utilities
simulators for Millstone 1, 2, 3 and Connecticut Yankee.

APPLICABILITY

This procedure applies to the Nuclear Training Department
(NTD), 1nc1ud1ng the Operator Training Branch (OTB),
Simulator Technical Support Branch (8TSB) and ather
Northeast Utilities (NU) organizations performing functions
in support of the NU Simulator Certification Program.

REFERENCES

3.1 ANSI/ANS3.5-1985 - This standard gtates the minimal
functional requirements on design data and simulator
performance and operability testing.

3.2 NRC RG 1.149-Rev. 1, April 1987 - This guide
describes an acceptable methodology for certification
by endorsing ANSI/ANS-3.5, 1985 with scme additional
requirements.

3.8 NUREG 1258 - Describes the procedures and technigues
which will be employed to audit certified facilities.

3.4 Electric Power Research Institute (EPRI), '
ualification Plan for the Millstone II Simulator,
ilcv. U, 12/85), prepared by General Physics
Corporation,

3.5 NU Simulator Certification Program (draft)

3.6 INPO Guidelines for Simulator Training (INPO 86-026)
October 1988,

3.7 10CPR 55.45, Operating Tests

3.8 NTDD~17, Simulator Certification and Configuration
Management Control

Rev.: 0
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0

DEFINITIONS

1.1

Deficiency Report (DR) - a form (STS-BI-FlA) used by
the Operator Training Branch (OTB) and the Simulator
Technical Support Group (STS) to record all
identified simulator deficiencies between the
simulator and reference plant.

Simsulator Instructor Guide 18!GE - training document
prov ng guidance and instructions for the conduct

of simulater training.

(88D) - functional
ator modeling for a given

Simulation System Diagram
representation © e simu
system,.

Initial Condition (IC) -~ an operational status at
whic e simulator can be initialized. 1Included are
time in core life, xenon, decay heat, power level,
system and component operational status.

Remote Function (REM) - an instructor initiated input
to the simulator model which will provide the same
discernible effects as the corresponding manual
operation in the reference plant.

Malfunction (MALF) - an instructor initiated input to
e simulator model which will provide the trainees
with similar discernible effects, {(initial
indications and response to cnrrective actions), as
those of a corresponding equipment malfunction in the

reference plant.

RESPONSIBILITIES

$.1

Assistant Supervisor Simulator Training (ASST)

§.1.1 Responsible for assigning Simulator
Instructors to conduct performance-based

review/analysis.

5.1.2 Responsible for assigning Simulator
Instructors to perform independent resolution

of discrepancies.

$.1.3 Responsible for reviewing an4 aggrovinq the
outputs of this procedure identifying the
IC’s, REM’'s, and MALF's to be certified.

Rev.: 0
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5.2 Simulator Instructors

£.3.1"-

$.2.2

6.0 INSTRUCTIONS

Responsible for conducting performance-based
review/analysis activities.

Responsihle for writing Deficiency Reports
(DR) as required.

6.1 ldentifying Required IC'S

6.1.1

6‘1.2

Assigned simulator instructors should review
all SIG's, plant operating procedures, and
other documents listed on NSEM-2.01, rorm 7.1,
Section 2 to determine initialiszation
conditions required to support their
performance.

$.4.1.1 On NSEM-2.02, Porm 7.1, specify the
following initisliszation
requirements for each document
reviewed:
a. Time in core life.

b. Operational mode/power level.

¢. Xenon trend (stable, increase,
decrease).

d. Time after startup/shutdown, (if
applicable).

e. Abnormal system/component
alignments or status.

£. Other specified conditions,
e.9.: control rod position,
turbine speed, main generator
status, etc.)

Consolidute initialization requirements to
develop a list of "basic" IC's.

6.1.2.1 Group initialization requirements by
time in core life.

Rev.: 0
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6.1.2.2 Further subdivide these groups by
operational mode, {.e.:
startup/powver, hot standby/hot
shutdowr., cold shutdown,/shutdown
cooling mode.

¢.1.3.% Further subdivide each group based
on the following requirements:

a. Relative power level (Modes 1 and
2) or RCS temperature (Modes 3,
4, and §).

b. xononslovoll and trend ( Modes 1,
2, & 3).

c. Specified conditions requiring
lengthy or excessive
modificn.tions.

NOTE: An initialisation with control
rods inserted may be grouped with
& zero power condition with
control rods f.tti.lly withdrawn
since a manual reactor trip can
be used to quickly establish the
requirement. However, main steam
in and out of the turbine
building should be separated
since the time to effect either
from the other is lengthy.

6.1.2.4 On NSEM-2.02, rorm 7.2, fill in the
required information for each of the
final initialization groupings.

6.1.3.% On NSEM-2.02, rorm 7.2, add an
initialization conditions whic
could not be readily developed from
one of the above and might be
required to support training and/or
simulator testing.

6.2 Identify Required REM'Ss

6.2.1 Obtain an up-to-date list or hardcopy printout
of all REM's.

Rev.: 0
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3

6.2.2 Assigned simulator instructors should review
all SIG's, plant operating procedures, and
- other documents listed on NSEM-2.01, Porm 7.1,
Section 2 to identify those REM's required to
support their performance,

6§.2.3 As each REM is identified, it should be
checkzd off on the REM list.

NOTE: Variable and tri-state REM’'s should be
fully checked off regardless of the
value or status specified.

6.2.4 1If performance of an evolution, specified in a
6.2.2 document, requires a remote action which
does not appear on the REK list, it should be
entered in the agptoprtlto columans on
NSEM-2.02, Form 7.3 for later resolution.

6.2.5 After all documents specified in 6.2.2 have
?QI? reviewed, evaluate the unchecked REM's as
ollows:

6.2.5.1 Check off REM's for simulator
components identified in 6.2.3,
e.g.: B~C cross tie if the
corresponding A-B cross tie was
previously checked.

6.2.5.2 Check off and annotate REM's which
might be requested by trainees.

6.2.5.3 Check off and annotate REM’'s which
might be used in future SIG’s.

6.2.5.4 Check off and annotate REM’s which
might be required to support
simulator testing.

6.2.6 List roluining unchecked REM’'s on NSEM-2.02,
Porm 7.4 for independent evaluation,

Identifying Required MALF's

NOTE: Sections 6.2 and 6.3 may be performed
concurrently.

6.3.1 Obtain an up-to-date-~ list or hardcopy
printout of all the MALP’s.

Rev.: 0
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6.3.2 Assigned simulator instructors should review

6.

6.

6.

3 .

3‘

3.

. 3

3

4

$

6

all S1G's, plant operating procedures, and
other documents listed on NSEM-2.01, Porm 7.1,
Section 2 to identify those MALP's required to
support their performance.

As each MALPF is identified, it should be
checked off on the MALF list.

6.3.3.1 ror variable MALP's, annotate the
MALF list with the severity
specified by the 8IG each time the
MALF is used, increased, or
decreased.

NOTE: Variable and multiple component MALP's
should be fully checked off regardless
of severity or number of individual
components specified,.

Where composite malfunctions or simultaneous
MALF's are used, evaluate the interaction of
the individual MALF's to determine if thoY
need to be tested together for certification.
The following criteria should be used:

6.3.4.1 One of the MALP's directly affects
Reactor Coolant System parameters
(inventory, temperatures, pressure,
sub-cooled margin).

6.3.4.2 The other MALF(s) significantly
increases the magnitude of the
affect. Examples: Maximum Loss of
Coolant Accident with full Loss of
Normal Power, loss of all feedwater
with loss of instrument air, Maximum
unisolable steam line break with
full Loss of Normal Power.

Simultaneous/compeosite malfunctions identified
in 6.3.; should be specified on NSEM-2.02,
rorm 7.7.

1f performance of an evolution, specified in a
6.3.2 documant requires a malfunction which
does not appear on the MALP list, it should be
entered in the agproptiato columns on
NSEM-2.02, Form 7.5 for later resolution.

Rev.: 0
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6.

6.

4

5

6.3.7

6.3.8

After all documents specified in 6.3.2 have
‘been revised, evaluate the unchecked MALP's as
follows:

$.3.7:3 Check off and annotate MALP’'s which
might be used in future SI1G's.

6.3.%7.23 Check off and annotate MALF's which
might be required to support
simulator testing.

List the remaining unchecked MALF's on
NSEM-2.02, Porm 7.6 for independent
evaluation,

Independent Evaluation of Remaining REM’s and MALF's

6".1

6"'2

6.4.3

A ninimum of two independent simulator
instructors should review the REM’'s listed on
NSEM-2.02, rorm 7.4 using the criteria
specified in 6.2.5.

Those REM's deemed to be required under one of
the categories should be checked off and so
annotated on both the REM list and the
NSEM-2.02, Form 7.4,

A minimum of two independent simulator
instructors should review the MALF'’s listed on
NSEM-2.02, Form 7.6 using the criteria
specified in 6.3.7.

Those MALF's deemed to be required under one
of the categories should be checked off and sc
annotated on both the MALF list and the
NSEM-2.02, Form 7.6.

Resolution of Non-Modeled REM’s and MALF's

6'5.1

NOTE:

Assigned simulator instructors should evaluate
the REN’s listed on NSEm-2.02, rorm 7.3, in
the context of the evolution for which they
are required, to determine if an acceptable
alternative exists.

I1/0 override, alternative REM’'s, MALF's, or
verbal instructor response may be considered
acceptable alternative if they do not produce
a difference in effects which would be
discernible to a trainee.

Rev.: 0
Date: 2/9/88
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§.5.2

6.5.3

6.5.4

6.5.5

6.5.6

épecify the accogt;blo alternatives on

_ NSEM-2.02, Form

If a SIG requires use of an acceptable
alternative to accomplish & remote action,
ensure that the acceptable alternative is
specified.

Initiate SIG revision for any instance where
6.5.3 is not true.

Submit a DR to 1ncorgorato any required REM
for which an acceptable alternative does not
exist. Record the DR number on the NSEM-2.02,

Form 7.3.

Repeat Steps 6.5.1 through 6.5.5 for MALP's
listed on NSEM-2.02, Form 7.5.

Disposition of Forms Generated

6.6.1

6.6.2

Forward completed originals of the following
to the Assistant Supervisor - Simulator
Training (ASST) for review and approval:
6.6.1.1 NSEM-2.02, rorm 7.1

6!6.102 Nstn-zvozp 'Or- 7.2

6-60103 Rl" 1*.‘ '1th Ns‘"‘z.ozo 'Oll 70‘
attached.

o

.6.1.4 NSEM-2.02, Form 7.3

.6.1.5 MALF list with NSEM-2.02, Form 7.6
attached.

e )

60‘.1.6 N"H°2-°2, 'Ot. 705
60601.7 Ns‘"-ZOOZO 'Of. 7.7

The ASST may include REM’s and/or MALF's
listed on NSEM-2.02, Forms 7.4 and 7.6 in the
group to be certified by checking the REM
and/or MALF list and annotating the NSEM-2.02,
Form 7.4 and/or 7.6.

Rev.: 0
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60‘.’

606.‘

6.6.5

6.6.6

ATTACHMENTS

None

The ASST will forward the aprrovod originals

specified in 6.6.1 to Controlled Document
Storage for retention with Simulator
Certification records.

A copy of the approved NSEM-2.02, rorm 7.2
shall be provided as an input to procedure
NSEM-4.02.

A copy of the approved REM list shall be
provided as an input to procedure NSEM-4.,03.

Copies of the approved MALF list shall be
provided as inputs to procedures NSEM-4 .04,

4.05, 4.06.

Initialization Requirements
Basic IC's ror Certification
Required REM’'g Not-Modeled

Required MALF’'s Not-Modeled

1
2
3

7.4 REM's Not Required Certified
5
6 MALF's Not Required Certified
-

Composite MALF's for Certification

Rev.: 0
Date: 2/9/88
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FORM 7.1
INITIALIZATION REQUIREMENTS

Core Time Abnormal Special
Doc. No. Life Mode/Pwr Xe/Trend SD/SU Align Conditions
A
Rev.: 0

Date: 2/9/88
Page: 7.1-1 of 1
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‘ . FORM 7.2

" IC's FOR CERTIFICATION

Core Time RCS Special
Life Mode /Pwr Xe,/Trend SD/SU P/T Conditions

Rev.: 0
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. . REQUIRED REM'S NOT MODELED

Sig/Proc/
Doc No. Remote Action (Pescribe) Acceptable Alternative/DR¢

Rev.: 0
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FORM 7.4

_REM’'S NOT REQUIRED CERTIFIED

Evaluation Results

Performed by:
Performed by:

Approved by:

Date:

Date:

Date:

ASST

Rev.: 0

Date: 2/9/88

Page: 7.4-1 of 1
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. FORA 7.5

‘ w. REQUIRED MALF'S NOT-MODELED

Sig/Proc/ ;
Doc No. Malfunction (Describe) Acceptable Alternative/DR¢

Rev.: 0
Date: 2/9/88

Page: 7.5-1 of 1
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. FORM 7.6
MALFP'S NOT REQUIRED CERTIFIED

Malf § " Evaluation Results
Performed by: Date:
Performed by: : Date:
Approved by: Date:
ASST
Rev.: 0

Date: 2/9/88
Page: 7.6-1 of 1
NSEM-2.02



‘I’ i FORM 7.7

CONPOSITE MALF'S FOR CERTIFICATION

Initial
MALPF Severity Additional MALF(S)/Failures Severity

Rev.: 0
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2.0

3.

4.

0

PURPOSE

The purpose of this procedure is to verify that the Control
Panof Instrumentation, Process Computer Analog Points,
Instructor Console Interfaces (Malfunction & Remote
Functions), and Plant Components shown on the updated
System Simulation Diagrams are modeled in the Northeast
Utilities Simulators for Millstone 1, 2, 3 and Connecticut

Yankee reference plants.

APPLICABILITY

This procedure applies to the Nuclear Training Department
(NTD), including the Sim.lator Technical Support Branch
(STSB), the Operator Training Branch (OTB), and an¥ other
Northeast Utilities (NU) organizations performing functions
in support of the NU Simulator Certification Program.

REFERENCES

3.1 NSEM-1.02: Simulator Certification Program Overview

3.2 ANSI/ANS 3.5-1985 - This standard states the minimal
functional requirements on Design Data and Simulator
Performance and Operability Testing.

3.3 NSEM-2.01: Defining Training Regquirements

The output of this procedure will be a list of hardware
(panels, components and instruments) and software (an
updated set of Simulator System Diagrams) which comprise
the required scope of simulation to support the training
requirements.

3.4 NRC RG ! ié2=Rev. 1, April 1987 - This guide describes an
acceptabl« wsethodology for certification by endorsing
ANSI/ANS-3.5, 1985 with some additional requirements.

3.8 10CPR 55.45(b) - Mandates a timetable for simulator
facility certification and specifies additicnal testing
requirements.

DIZIFINITIONS

4.1 “imulator Systems Documentation Manuals - The document
tn>t contains the design specifications, scope of computer
modei, (hardware & software) description, capabilities,
and Iolu-ptionl/liupl1tication| for each simulated system
model.

Rev.: 0
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4.2 Sisulation System Diagram (SSD) - Punctional represen-
tation of the simulator model for a given systea.

4.3 Design Automated and Auditing Documentation System (DAADS)
- The outfut of DAADS provides the dostgn information of
tae individual model of the siaulated plant system. The
output of DAADS also forms a part of a simulator system

manual.

4.4 Doticioncg Report (DR) - A form (STS-BI-FlA) used by the
OTB and the STS to record all identified simulator
deficiencies between the simulator and the reference

plant.

4.5 Simulator Design Change (SDC) - A documentation package
consisting of relevant DR’'s and all forms indicated on
STS-BI-F1E which is designed to track the resolution of
DR's and ensure that ANSI/ANS 3.5-1985, and NRC Reg. 1.149
requirements are satisfied.

5.0 RESPONSIBILITIES
$.1 Supervisor, Simulation Computer Engineering (SCE) - -

Overall responsibility for coordination of the Simulator
Software Design Verification.

5.1.1 Responsible for asligninq onginoorin?
resources to accomplish software design
verification.

5.1.2 Responsible for reviewing and approving the
outputs of this procedure.

5.2 SCE Personnel

$.2.1 Responsible for conducting a verification of
the system simulation diagrams against
Sections 2, 3, 4 and 5 of the Simulator System

Documentation Manual.

$.2.2 Rolfonsiblo for documenting and resolving any
deficiencies identified in this procedure.

6.0 INSTRUCTIONS

6.1 Model Verification -

Assigned SCE personnel shall verify the Simulator System
Documentation Manuals to the Simulation Systems Diagrams:

Rev.: 0

Date: 5,30,88
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8.

6.1.1 Obtain the output of NSEM-2.01 from OTB, a
copy of the DAADS printout, and & copy of the
Goftware Data/Documentation Update
Requirements Form, STS-BI-F1Fl(2,3,4) from all
open SDC's.

6.1.2 Update the Simulation S¥lto- Diagrams on CADS
to reflect the output of procedure NSEM-2 01,

6.1.3 Update the Simulation System Diagrams on CADS
in accordance with all SDC’s Form
§TS-BI-F1F1(2,3,4) "Software Data/Documen-
tation Update Regquirements”.

6.1.4 Check off the following items on the
Simulation Systeme Diagrams and DAADS printout
when identified for the first time:

Malfunctions, Remote Functions, Analog PPC
Points, Meters, Recorders, Controllers,
Switches, Annunciators, Air, Solenoid and Motor

Operated Valves, and Pumps/Motors.

§.1.5 1If an item is identified and does not appear on
either the SSD’'s or the DAADS, then complete
NSEM-2.03, Form 7.1.

6.2 Disposition of identified discrepancies
6.2.1 Forward the completed criginels of NSEM-2.03,
Form 7.1 to the Supervisor, Simulation

Computer Engineering (SCE) for review and
approval.

6.2.2 The Supervisor, SCE will forward approved

originals to ASRMS for retention with the
Simulator Certificeti n records.

FIGURES
7.3 DAADS/SSD’s Discrepancies

ATTACHMENTS

NONE

Rev.: 0
Date: 5/30/88
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Form 7.1
. DAADS /SSD’'S DISCREPANCIES

SIMULATION SYSTEM 1ID:

88D NO. ITEM CESCRIPTION RESOLUTION
PERFORMED BY: DATE:
APPROVED BY: DATE:

Supervisor, Simulation computer Engineering

‘I’ Rev.: 0
Date: 5,/30/88
Page: 1 of 1
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PURPOSE

1.1 To define the specific reference plant(s) dats that
constitutes the Simulator Design Data Base.

1.2 To define the controls required to adequately manage
the Simulator Design Data Base(s).

1.3 To develop unit specific data indexes and collect the
data from which the Simulatori(s) were designed and/or
upgrading has been or IOY be based. This is a phased
ngptooch. All units will be in compliance b_ the end
of 1989,

APPLICABILITY

2.1 This procedure applies to all persons involved in the
development and maintenance of the design data bases
for the Millstone 1, 2, 3 and Connecticut Yankee
simulators.

REFERENCES

3. ANSI/ANS 3.5-1985 - This standard states the minimal
functional requirements on design data and simulator
performance and operability testing.

3.2 NRC RG 1.149 Rev. 1, April, 1987 - This guide
describes an acceptable -cthodalotz for certification
by endorsing ANSI/ANS-3.5, 1985 with some additional
requirements.

3.3 10CPR 55.45(b) ~ Mandates a timetable for simulator
facility certification and specifies additional
testing reuirements.

3.4 INPO Good Practice TQ-504 ~ Describes technigues for
effectively controlling simulator configuration.

3.8 NUREG 1258 Draft, December, 1987 - Describes the

procedures and techniques which will be amployed to
audit certitied facilities.

3.6 INPO 86-026, Guideline Por Simulator Training,
Octcber, 1986.

3.7 INPO 87-006, %*fu't on Configuration Management in
the Nuclear U fy Industry, July, 1967,

Rev.,: 3
Date: 1/12/89
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DEFINITIONS

4.1 Design Dats Base - The creference plant data whizh is
the basis for the current simulator hardware
configuration and softwure models.

4.2 NSEM-5.01 « Simulator Modification Control Procedure

4.3 SDC - A Simulator Design Change package which
contains the relevant DR(s) and all forme indicated
on STS-BI-FLIE. It is designed to provide control
over changes, ensure that documentation is complete
and satisfy the requirements of ANSI/ANS 3. .5-1988,

4.4 DR - The Deficiency Report Form (STS-BI-PlA) used by
OTP and STSB to record identified simulator
deficiencies between the simulator and the reference
plant within the scope of simulation.

‘.5 Designated Unit Software Coordinator - Person(s)
assigned by Supervisor, Simulator Computer
Engineering (SCE) to oversee activities of Softwvare
Engineering Group.

4.6 OTP -~ Operator Training Branch of the Nuclear
Training Department.

4.7 STSB -~ Simclator Technical Suppott Branch of the
Nuclear Training Department.

4.f Plant Maintenance Management System (PMMS) - A
process and approach to the planning management and
control of maintenance activities. It contains
fottlnont data on a specific piece of equipment o¢

nstrument,

4.9 PDCR - A Flant Design Change Record which contains
all necessary information and forms to accomplish in
an orderly manner, the modification of a plant
system, structure or component.

4.10 Reference Plant Data Porm (STS-Bl-FlH) - A form used
to validate supplemental data for simulator systems
modification/tuning when conventional data sources
are unavailable, Example: Empirical data,
assumptiong, special tests.

Rev.: 3
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Controlled Data - Dats which meets all requirements
set forth in control procedure.

Reference Library - Location where controlled
identified reference materials are stored.

RESPONSIBILITIES

5.

5.

$.

5.

$.

i

2

3

4

$

Manager, Simulator Technical Support Branch (STSB)

Overall rooronltbilsty for the development and
implementation of the Simulator Design Data Bese
Control Procedure.

Nuclear Training Department Supervisors

Responsible for assigning the resources for the
coordination and implementation of this procedure.

Designated Unit Software Coordinator

Responsible for identifying simulecor data base
updotolroquttolontl and providing unit documentation
control.

Supervisor, Administrative Services and Records
Management (ASRMS)

Responsible for the collection of the specific data
which shall be included in the design data bases.

5.4.1 Responsible for providing suitable locations
for the storage of design data base material.

5.4.2 Responsible for developing an access control
system for the design data bases.

5.4.3 Responsible for maintaining an up-to-date
active design data base for each simulator.

Unit Operations Consultants

5.5.1 Responsible for identifying the specific
contents of each design data base.

$.5.2 Responsible for validating data in the desig:
data bases.

Rev.: 3
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INSTRUCTIONS

The following list icdentifies the categories of daty which
shall be included in each simulatur’'s design reference
fl.nt data base. Attachments 8.1, 8.2, 8.3 and 8.4
dentify the specific data in each category that shall be
maintained in each simulator’s design data base.

ASRMS maintains up to date, multiple copies of the various
types of reference documents (e.g. Technical
Specifications, FSAR, Plant Procedures, etc.). Only one
location is listed for each of the data types referenced in
this procedure. The reader should understand that other
controlled copies may exist in other locations.

6.1 Plant Procedures and Porms

6.1.1 The Nuclear Training Department (NTD) shall be
on the distribution list for all plant
procedures and forms. As new revisions are
received, they shall be updated bx the
Administrative Servicee and Records Management
Section (ASRMS).

6.1.2 A current revised copy of all plant gtocodurol
ang forms shall be loceted in the Reference
Library.

6.1.3 The control of plant procedures shall be under
the jurisdiction of the Administrative
Services and Records Management Section (ASRMS).

6.2 Plant Drawings

6.2.1 The Nuclear Training Department (NTD) shall be
on the distribution list for all the drawings
identified in the design data base indexes.
ASRNS shall update the design data bases as
nev drawings are received.

6.2.2 The current revision of all plant drawvings
identified in the design data indexes shall be
included in each simulator’'s design data base.

6.2.3 All dravings shall be maintained on apertute
cards located in the Reference Library.

6.2.4 The Generation Records Information Tracking
Systsm (GRITS), a computerized program for the
control of all NUSCo drawings, shall be used
a8 a control mechanise,

Rev.: 3
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6.2.5 The control of plant dravings shall be under
the jurisdiction of the Adminstrative Services
and Records Management Secticn (ASRMS).

Technical Manuals

6.3.1 A current copy of all technical manuals
identified in the design data indexes shall be
included in each simulator's design data base.

6.3.2 A copy of sach technical manual shall be
maintained in the Reference Library.

€.3.3 The control of tachnical manuals shall be
under the jurisdiction of the Adainstrative
Services and Records Management Section
(ASRNS) .

Final Safety Analysis Report (PSAR)

6.4.1 A controlled copg of the FSAR for each
]

simulator shall located in the Reference
Library.

6.4.2 The Nuclear Training Department (NTD) shall be
on the distribution list for all revisions to

the FSAR's. All copies shall be maintain.d
current by ASRMS.

Technical Specifications

6.5.1 Control)~d copies of Technical Specifications
shall be located in the Reference Library.

6.5.2 The Nuclear Training Department (NTD) shall be
on the distribution list for all revisions to
the Technical Specifications. All copies
shall be maintained current by ASRMS.

Plant Process computer (PPC) Technical Manuals

6.6.1 A currer: copy of PPC Manuals identified in
the Data Index shall be located in each unit's
engineering office.

6.6.2 ASRMS shall maintain these current.

Rev,: 13
Date: 1,/12/89
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Simulatcr Design Changes (8SDC)

‘.1.1

6.7.2

All OPEN SDC's shall be considered part of
the simulators’ design data bases.

The OPEN SDC's shall be filed numerically
in the individual softwvare engineering
offices.

Open SDC's folders shall be color coded b
unit, i.e. yellow-MPl, green-KP2, blue-Mp
and red-CY.

The SDC computer trnektnr l:lt'l (CHS) shall
be used to locate specific SDU folders.

The control of the SDC shall be unde: the
jurisdiction of the applicable Unit Software
Coordinator. A simple library card record
type system will be used should it be
nocoloorY to remove a SDC folder from its
storage location,

The Unit Operations Consultants shall review
open SDC's for their particular units on &
periodic basis.

Simulator Reference Plant Data Porms
(STS-BI-F1H)

6.8.1

6.8.2

6.8.3

This form shall be used by OTB to provide data
necessary for simulator modifications when no
other data is available; i.e. assumptions, and
eapirical data. (Ref: NSENM 5.01)

One copg of this form shall remain with the
applicable SDC folder and the original shall
be filed in the design data base Supplemental
Data PFile located in the individual software
enginesering offices.

The cuntrol of Simulator Reference Plant Data
Forms shall be under the jurisdiction of the
arpltcoblo Unit Software Coordinator. A
simple library card record t{po system will be
used should it be nocoooarx 0 remove
simulator reference plant data from its
storage location,

Rev.: 3
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6.10

Plant Photo(s)/Video Tape(s)

6.9.1

6.9.2

€.9.3

€.9.4

6.9.6

A {hoto tecord of all reference plant hardware
within the scope of simulation shall be
included in the design data base for each
simulator.

Photographs shall be taken on a periodic
basis, per the NSEM 4.12 and NSEM (.07,

A current copy of the :hotoqrcphu shall be
maintained as part of the design data base in
the individual software engineering offices.

A simple 1ibtlt¥tCltd record ty{o system will

be used should be necessar © remove plant
hoto(s)/video tape(s) from its storage
ocation.

Video tape(s) and/or still photo(s) shall also
be made for any plant modifications that occur
hbetween the gottodtc video tago recordings.
These shall be identified with the Deficiency
Report number. These ougflonontol video(s)/
still photo(s) shall be lea in each unit's
software engineers office.

The Production Maintenance Management System
(PMMS) shall be used to supplement the video
tapes/still photos allewing complete identi-
fication of reference plant hardware.

OTE shall review the Tlunt photoqro:hl on a
periodic basis according to the NSENM,

Supplemental Data rile
6.10.1 This data base file shall be arranged by

simulator system and maintained in the
individual softwvare engineering offices.

6.10.2 This file shall include such design data as:

. Simulator Vendor/NU Telecons

. Simulator Vendor Data Regquests

. Plant Performance Data

. Simulator Reference Plant Data Forms
(8§TS-BI-FlH)

. Other Unit Specific Data

Rev.: 3
Date: 1/12/89
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6.10.3 The control of the supplemental data file
shall be under the jurisdiction of the
applicable Unit Software Coordinator. A
lflpl. library card record type system will
be used should it be necessatry to remove
supplemental data from its storage location.

Industry and Reference Plant Studies/Reports

6.11.1 A controlled copy of all cpfltcablo
studies/reports shall be maintained in
the Reference Library.

6§.11.2 These studies/reports shall be under the
jurisdiction of ASRMS.

Reference Plant Data Book (PDB)

6.12.1 A compilation of reference plant data for
specific plant transients/evolutions. The
date defines plant response to specific
o:ontl which have occurred at the reference
p .nt .

6.12.2 Material contained in the PDP may be used

for treining development or as supporting
deta for DR submittal.

6.1« 3 Due to uncertainties 1-Yoood bz operator
actions, initial conditions, etc., events
¢ ntained in the PDB shall be validated via
an approved test procedure prior to use in
developing acceptance criteria for
certification testing.

6.12.4 Maintenance of the PDB shall be tie responsi-

bility of the applicable Unit Operations
Censultant,

6.12.5 The PDB shall be located in the reference
library under the control of ASRMS,

Rev.: 3
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PIGURES

7.1 Data Base Location Chart
ATTACHMENTS

8.1 Millstone Unit 1 (MP-1) Data
8.2 Millstone Unit 2 (MP-2) Data
8.3 Millstone Unit 3 (MP~3) Data
8.4 Connecticut Yankee (CY) Data
8.5 Marginal Note Directory

N""-, B 01

Index
Index
Index

Index

Rev.,:
Date:
Page:
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Figure 7.1
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Attachment 8.5

MARGINAL NOTE DTRECTORY

Added reference to NSEM procedures wvhich specifically
address the frequency requirements for photographs.

Section added to address new data type.

Location of new data type added to figure.
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PURPOSE

1.1 To define the documents required for certification and
maintenance of the Millstone 1,2,3 and Connecticut
Yankee simulators.

1.2 To define the contents of each document,.

APPLICABILITY

3.1 The procedure applies to all persons involved in the
doonoplont and maintenance of the simulators.

REFERENCES

3.3 ANSI/ANS 3.5-1985 - This standard states the minimal
functional requiremcnts on design data and simulator
performence and operability testing.

3.2 NRC RG 1,149 Rev 1, April, 1987 « This guide
describes an acceptable .othodolor{ for certification
by endorsing ANSI/ANS-3.5, 1985 with some additional
requirements,

3.3 10CFR 55.45(b) ~ Mandates a timetable for simulator
facility certification and specifies additional
testing requirements.

3.4 INPO Good Practice TQ-504 - Describes techniques for
effectively controlling simulator configuration.

3.5 INPO Good Practice TQ-505 -~ Describes technigues for
effectively controlling simulator configuration,

3.6 NUREG 1258 Cecember, 1987 -~ Describes the procedures
and tOchnt?uOl which will be employed to audit
certified facilities.

3.7 INPO 86-C26, Guideline For Simulator Training,
October, 1986.

3.8 INPO 87-006 Report on Configuration Management in the

Nuclear Utility Industry, July,

Rev.: 2
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8.

0

0

DEFINITIONS

{.

‘.
‘.

1

9

Simulator System Documentation Manuals - The document
that contains the design specifications, scope of
computer model, (hardware & software) description,
capabilities, and assumptions for each simulated
system model.

§3 - Simulator Software System is a total integrated
software system which supports the development,
running (execution) and testing of a real-time
simulator and trainer environment,

Computer Program Codin? -~ The computer system software
necessary for the simulation operation, i.e. non-
modeling s/w, of the simulators.

SDC - A Simulator Dostgn Change package which contains
the relevant DR'(s) and all forms indicated on
STS-B1-FlE., It is designed to frovtdo contrel over
changes, ensure that documentation is complete and
satisfy the requirements of ANSI/ANS 3.5-1985,

DR - The Deficiency Report Form (STS-BI-FlA) used by
OTB and STSB to record identified simulator
deficiencies between the simulator and the reference
plant within the scope of simulation.

OTB - Operator Training Branch of the Nuclear Training
Department,

STSB Simulator Technical Support Branch of the Nuclear
Training Department

Design Automated Auditing Documentation System (DAADS) -

An automated computer program for information storage
and retrieval resident on the simulator computers.

NSEM-5.01 - Simulator Modification Control Procedure.

10 CDS - Controlled Documentation Storage
RESPONSIBILIYVIES
SOI

Manager, Simulator Technical Support (STS) -

Overall tonfonoibtlity for the development and
implementation of the Simulator Documentation
Procedure.

Rev.: 2

Date: 11,/09/88
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6.

0

5.2

$.3

5.4

Supetvisor, Simulator Computer Engineering (SCE)

Responsible for assigning the necessary resources for
the coordinaticn and implementation of this procedure.

Designated Unit Software Coordinator -

Responsible for identifying and updating the simulator
documents .

Supervisor, Administrative Services and Records
Management (ASEMS).

Responsible for providing a suitable location for the
simulator documents.

INSTRUCTIONS

The following documents are required for the simulator
certification and maintenance process. They shall be
contrclled and updated, but shall not be considered part of
the simulator design data base.

6.1

Simulator System Documentat!on Manuals

6.1.1 The manuals shall be updated and generated
acccrdtng to NSYm~3.,02 using the DAADS program
and the Simulato. Systexs Documentation ';§§
Standards (Attachments 8.1 and 6.2).

6.1.2 The manuals shall be maintained bz software
engineers in accordance with the Software
Data/Documentation Update Regquirements Form.

6§.1.3 The manuals shall be located in the individual
software engineering offices.

Computer Program Codings

6§.2.1 The Computer Program coding shall be commented
and “odated according to NSEM-3.02 using §3 [ﬁ§
(Attachment 8.3).

6.2.2 The ConYutor Program Coding shall be the
responsibility of the unit software
coordinators.

6.2.3 The Computer Program Coding shall reside in the
simulator disk packs., It shall be ptoporIY
maintained and backed up according to simulastor
systeas documentation standard.

Rev.: 2
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6.3 Closed SDC's

. 6.3.1 ASRMS shall be respensible for filing the
cliosed SDC's.

6.3.2 Closed SDC's shall be located in Controlled
Document Storage. (CDS)

6.4 Simulator Test Results

6.4.1 Simulator Test Results shall be located in
Controlled Document Storage (CDS).

€.4.2 This category includes the following:
6.4.2.1 The Acceptance Test (ATP)
6.4.2.2 Performance Tests
6.4.2.3 Annual Operability Tests
7.0 FIGURES

7.1 Simulator Design Documents Location Chart

8.0 ATTACHMENTS
' 8.1 Simulator System Documentation Standards
8.2 Design Automated Auditing Documentation System (DAADS)
8.3 Computer Program Codings
8.4 Marginal Note Directory

Rev.: 2
. Date: 11,09/88
Page: 4 of ¢
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Figure 7.1

SIMULATOR DESIGN DOCUMENTS LOCATION CHART

CONTROLLED
DOCUMENT SIMULATOR SW ENG
DOCUMENT STORAGE DISK PACK orrice
s‘.ul.tct 'y.t... H‘nu.l I‘.O..lll'...l.l.l....l.l.....x..'....
Co.Put.t ’roqt‘.cod‘ng ...‘.‘..00‘.0..0."x....'l.....l.ll...
Clo..d SDC'. ..ll'.lhll....l...xl...'.l...........'....'..'.C..

s"ul.tor T..t !..ult. l....l.lxl0..0l'..lll.l..l..l'.!l....ll'
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ATTACHMENT 8.1

SIMULATOR SYSTEM DOCUMENTATION STANCARDS
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INTRODUCTION

CONTENTS OF SIMULATOR DESIGN DOCUMENTATION

DESCRIPTION AND EXAMPLES OF SIMULATOR DESIGN
DOCUMENTATION
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A. INTRODUCTION

This document is intended to serve as the
standard format for the “"Simulator Systen
Manuals" (5SM) developed for each simulated
plant system of the nuclear power plant
simulators. This standard applies to all
documentation related to plant simulation,

Examples have been included where appropriate.

B. CONTENTS OF "SIMULATOR SYSTEM MANUALS"

Each Simulator System Manual shall follow the
prescribed standard table of contents as

follows:

Rev.: 2
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6.

0

0

0

TABLE OF CONTENTS

CONTENT
SIMULATION SYSTEM OVERVIEW
1.1 SYSTEM DESCRIPTION
1.2 SYSTEM ASSUMPTIONS
1.3 SYSTEM SIMPLIFICATIONS
1.4 SYSTEM DESIGN REFERENCES
INSTRUCTOR STATION INTERFACE
2.1 MALFUNCTIONS
2.2 REMOTE FUNCTIONS
PROCESS COMPUTER MONITORED PARAMETERS
CONTROL PANEL INSTRUMENTATION
4.1 METERS
4.2 RECORDERS
4.3 CONTROLLERS
LIGHTS
SWITCHES
MISCELLANEOUS

L N
~ O v o

ANNUNCIATORS

SYSTEM COMPONENTS

5.1 AIR-OPERATED VALVES

5.2 SOLENOID/MOTOR-OPERATED VALVES
5.3 PUMP MOTORS

5.4 METERS TRANSMITTERS

SIMULATION DIAGRAMS
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‘ C. DESCRIPTION AND EXAHPLES OF

" SIMULATOR DESIGN DOCUMENTATION
This section provides a brief description with

| examples of the contents of each item as O\
. listed in the standard Teble of Contents,

[

| Rev.: 2

. ® Date: 11,09/88
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SIMULATION SYSTEM OVERVIEW
1.1 System Description

The System Descri “ion will include a few paragraphs

describing the fu tion of the system. This will be

followed by a 1li. of the plant systems and subsystens

covered by the sisulation system, plus a list of the 42&
control modules and segments for that systems.

EXAMPLE!
1.1 System Description

The compressed air system consists of the instrument air ‘
system, station air system and nitrogen supply system. The
instrument air system supplies dry, oil-~free air for the
pneumatic instruments and controls and the pneumatically
operated containment isolation valves. The station air
system provides thenecessary air requirements for normal
p¥|nt operation, The nitrogen nupgly nxoton provides
nitrogen to various components in the plant,

The instrument air system consists of two 323 SCPM at 100 ~
psig compressors each of which is cepable of sup lytnr 100%
of the system’'s requirements. Two air lines combine into a
common header after pusltng through aftercoolers where the
pressure is maintained at 100 psig by an air receiver. The
instrument header then supplies air to various
instrumentation and contrel components in the turbine
building, enclosure building, and asuxiliary building.

The station air system consists of a 630 SCFM at 100 psig
compressor, aftercooler and air receiver. It provides a
backup to instrumenti air thtough & cross~tie to the
instrument air header. (Additional backup supply is
available from Millstone 1I).

The instrument air in the containment is supplied bY the
instrument air header and the backup from station air
header. An air receiver provides a reserve of air for
containment air supply.

Control modules and segments for the instrument air system
are listed below:

Control Module Segment Description
IAC4DL (RTEX9810) IAD11B IA Dynamics
IALL12A IA Logic
Rev.: 2
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1.

2

Systes Assumptions

A statement of assumption is required when data to
adequately design the system is not available and sub-
stitute information is used. The rationale or justi-
fication for the assumption should be given when
applicable.

An example of a system assumption is given as follows:

TABLE 1.2
SYSTEM ASSUMPTIONS

ITEM NO. ASSUMPTION

IAOQL LOAD/UNLOAD TIME FOR INSTRUMENT AIR COMPRESSORS
BIAS-CIA AND 3IAS-ClB WILL BE ASSUMED TO BB
EQUAL TO 30 AND 15 SECONDS.

RATIONALE: BASED UPON APPROXIMATE VALUES n
OBSERVED IN THEE REFERENCE PLANT.

Rev.: 2
Date: 11,09/88
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3

System Simplifications |4§§

A statement of simplification is required when a simplified

or limited design that does not strictly adhere to design

data. Design simplifications are not related to data

voids, but rather to how the data is used. The rationale | 42;
or justification for the simplification should be given

whenever possible.

An example of a system simplification is given as follows:

TABLE 1.3 | A\

SYSTEM SIMPLIFICATIONS

ITEM NO, SIMPLIFICATION
001 SIMPLIFICATION: SAMPLING LINE VALVES 2-RC-001
AND 2~RC-002 WILL REMAIN CLOSED. =

RATIONALE: HANDSWITCHES TO OPEN THESE VALVES
ARE ON PANEL C-72.

002 SIMPLIFICATION: VALVE 2~RC~-003 WILL BE
SIMULATED AS A NORMALLY OPEN VALVE, BUILD-UP OF
NON-CONDENSIBLES IN THE PRESSURIZER DURING
NORMAL OPERATION IS NEGLIGIBLE AND HENCE NO
MASS FLOW WILL BE SIMULATED THROUGH THIS VALVE,

RATIONALE: DURING NORMAL PLANT OPERATION, IT
TAKES A LONG PERIOD OF TIME (SEVERAL DAYS TO
WEEKS) TO BUILD UP NON CONDENSIBLES IN THE
PRESSURIZER. VALVE 2-RC-003 IS NORMALLY LEFT
OPEN AT THE PLANT.

Rev.: 2

Date: 11,/09/88

Page: 8.1-8 of 26
NSEM-3.02



1.

¢ Design Reference 'A
All plant data actually used in the development of the
system model shall be tabulated. The information for this
tabulation shall be obtained from the Design data base
index given in "Generic Design Data Base Procedure".
An example of this tabulation is shown below:
TABLE 1.4 ,A
DESIGN REFERENCES
DATA REV
NG. NO. DATE
2001 0 062068
MP2 REFERENCE PLANT DRAWINGS FOR SIMULATOR DESIGN
2008 0 062988 v
MP2 SUPPLEMENTAL DATA FILE FOR CHEMICAL CONTROL SYSTEM
2029 0 061082 zg&
MP2 FINAL SAFETY ANALYSIS REPORT (FSAR)
2030 0 110583
MP2 SAFETY TECH SPEC
2034 0
MP2 OP 2387E CONTROL ROOM ANNUNCIATOR RESPONSE

Rev.: 2
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MALF
No.

Instructor Station Interfaces

2.

1

Malfunctions

Malfunctions are included in the specification from a
master file generated b, the instructor (Cause/Effects
Document).

An example of a RCP thermal barrier tube rupture
malfunction is given as follows:

TABLE 2.1
MALFUNCTION

MALFUNCTION COMMENTS

A

| A

RC20

RCP
VARIABLE: 100% =« 50 GPM NORMAL DP WITHIN HX (2100 PSID)
A-RCP A C-RCP C
B-RCP B D-RCP D

THERMAL BARRIER TUBE RUPTURE

TYPE: GENERIC, VARIABLE

CAUSE: TUBE FAILURE

PLT STA: POWER QPERATION

EFFECTS: MALF A - THIS MALFUNCTION WILL CAUSE REACTOR

COOLANT SYSTEM LEAKAGE FROM THE THERMAL
BARRIER OF RCP A TO THE REACTOR BUILDING
CLOSED COOLING WATER SYSTEM. SEAL
TEMPERATURES AND FLOWS WILL NOT BE
AFFECTED BY THIS MALFUNCTION. THE
REACTOR COOLANT ENTERING THE RBCCW
SYSTEM WILL CAUSE THE PUMP RBCCW RETURN
TEMPERATURE TO INCREASE.

Rev.: 2
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RBCCW SURGE TANK LEVEL WILL INCREASE AS
WILL THE SYSTEMS ACTIVITY LEVEL AS
MONITORED BY "IT-6038,

RBCCW HEAT EXCHANGER INLET TEMPERATURES
WILL INCREASE DUE TO THE INJECTION OF
PRIMARY COOLANT RESULTING IN OPENING OF
THEIR SERVICE WATER OUTLET VALVES TO
MAINTAIN ITS OUTLET TEMPERATURE,

MALF B - EFFECTS SIMILAR TO MALF A EXCEPT THAT
RCP B THERMAL BARRIER IS THE MAJOK
AFFECTED COMPONENT.

MALF C - EFFECTS SIMILAR TO MALF A EXCEPT THAT
RCP C THERMAL BARRIER IS THE MAJOR
AFFECTED COMPONENT.

MALT D - EFFECTS SIMILAR TO MALF A EXCEPT THAT
RCP D THERMAL BARRIER IS THE MAJOR
AFFECTED COMPONENT.

MALFUNCTION REMOVAL WILL RESTORE THE "
SELECTED FAILED RCP THERMAL BARRIER PER-
FORMANCE TO NORMAL WHICH WILL STOP THE

RCS LEAKAGE.

Rev.: 2
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' 2.2 Remote Functions

All remote functions which directly interface with the
system shall be tabulated, zﬁ;

An example of a tabulation of remote functions associated
with a RCS is given as follows:

TABLE 2.2
REMOTE FUNCTIONS

R.F. TITLE
NO. RANGE TONDITION COM¥ N1 S | A

RCRO1 PRESSURIZER VENT VALVES 2-RC~C21, & 2-RC-421
RANGE~COND: OPEN/CLOSE

RCRC2 RX VESSEL/RC LOOPS/PRESSURIZER/VCT BORON CONCENTRATION
RANGE-COND: 0~2000 PPM

“CRC3 PRESSURIZER BORON CONCENTRATION
‘ RANGE-COND: 0-2000 PPM

RCRO4 RCP-40A RACEROUT
RANGE~-COND: IN/OUT

RCROS RCP-408 RACKOUT
RANGE-COND: IN/OUT

RCRO6 RCP-40C RACKOUT
RANGE-COND: IN/OUT

RCRO7 RCP-40D RACEKROUT
RANGE~-COND: IN/OUT

RCROB PZR NITROGEN SUPPLY VALVES 2-RC-030 & 2-RC-015
RANGE-COND: OPEN/CLOSE

Rev.: 2
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‘.O Process Computer Monitored Parameters

tabulated. These rarameters are generated by PPC engineer and
controlled by a master file. Any PPC point not simulated should
be identified by "NS" in the COMMENTS column,

All parameters monitored by the plant process computer shall be Aﬁk

An example is given as follows:

TABLE 3.0
PROCESS COMPUTER MONITORED PARAMETERS
PPC POINT ID PARAMETER /RANGE UNITS COMMENTS I[ﬁk
F166 c/0
RCP C A-REVERSE rLoO ABNORM/NORM
F167 c/0 NS
RC¥ C REVERSE ROTATE rLO ABNORM/NORM I
F170+1 c/0
RCP B CNTL BLEEDOFF rLO HI/NORM
F170%2 c/0
.CP B CNYL BLEEDOrFr rLoO LO/NCRM
F174 c/0
RCP B L/0 FLO LO/NORM
ri76 c/0
RCP B A-REVERSE rLO ABNORM/NORM
F177 c/0 NS
RCP B REVERSE ROTATE rLO ABNORM/NORM
F180+1 c/0
RCP D CNTL BLEEDOFF rLO HI/NORM
F180+2 c/0
RCP D CNTL BLEEDOFF FDR LO/NORM
Rev.: 2
. Date: 11,09/88
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Control Panel Instrumentation

This section contains tabulations, grouped by types of
instrumentation, of all the control board instrumentation

controlled or accessed by the system. Non-simulated instru- Zil
mentation shall be indicated by "NS" under tne COMMENTS column.

The types of control panel instruments tabulated are:

Meters (Para. 4.1)
Recorders (Para., 4.2)
. Controllers (Para. 4.3)
. Lights (Para. 4.4)
. Switches (Para. 4.5)
., Miscellaneous (Para. 4.6)
. Annunciators (Para. 4.7)

Some specific details are given as follows:

© The Hardware Item ID can be obtained directly from the
Instrumentation and Control (I&C) list.

© The Plant Tag Number should be taken directly from the I4C _ /$~
list. The creation of non-existent tag number may be i
required,

0 The annunciator list is developed from plant drawings.

Rev.,: 2
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Meters

An example on tabulation of panel meters is given as
follows:

A S A T TR W T W e S e e e e e e

TABLE 4.1
METERS

HARDWARE ID PLANT
RANGE /DESCRIPTION PLANT TAG NUMBER _ PANEL _ DATA NUM _ COMMENTS | A\
02A1A2M16 PI-208 co2 28500-204

0-150 PS DELIVERY PR. FOR BA PUMP 198
02A1A2M17 L1-208 co2 20500-203 - é\
0-100 LEVEL IN TANK T8B

2ALA2M18 PI-218 co2 28500-215

.o-aoo PSIG RC CONTROLLED BLEEDOF PRESSURE

02A1AMO1 PDI-204 co2 28500-199

0-40 PSIG  LETDOWN POST FILTER PR-DROP

Rev.: 2
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. 4.2 Recorders

An example on tabulation of panel recorders is given as

follows:
TABL: 4.2
RECORDERS
HARDWARE 1D PLANT
RANGE /DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM  COMMENTS zﬁ&
03AlAZAR] FRC-210Y c03 28500-207A,C
0-30 GPM 2 PEN 1 IN/HR TO REC BORIC ACID MAKEUP FLOW TO VCT
03A1A2AR2 AR-203 co3 28500-198 s z@x

0-2000 PPM 1 PEN 1 IN/HR BORONOMETER RECORDER

JALAZARY FRC-210X co3 28500~-2078,C
0-150 GPM 2 PEN 1 IN/HR TO RECORD PMW FLOW TO VCT

Rev.,: 2
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. 4.3 Cont:ollers

An example on tabulation of panel controllers is given as

follows:
TABLE 4.3
CONTROLLERS
HARDWARE ID PLANT
RANGE /DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS Zﬁl
02A1A2A1 PI1C-201 c02 28500-195

LET DOWN PRESS. DOWNSTREAM OF HX

02A1A2A2 TIC-223 co2 28500-~222 -
LET DOWN TEMP. DOWNSTREAM OF H-X

Rev.: 2
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. 4.4 Lights

An example
follows:

| &

on tabulation of panel lights is given as

TABLE 4.4 | ££>

LIGHTS
HARDWARE 1D PLANT
RANGE/DESCRIPTION PLANT TAG NUMBER __ PANEL _ DATA NUM _ comments | A\
02A1A2DS01 HS2520 o2 32009-27
10N EXCHANGERS BYPASSED (GREEN)
02A1A2D503 HS2520 co2  32009-27 /N
ION EXCHANGERS NOT BYPASSED (RED)
2A1A20803 HS2520 02 32009-27
. ION EXCH. VALVE STATUS (WHITE)
Rev.: 2
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Switches

| &

An example on tabulation of panel switches is given a

follows:

TABLE 4.5 |z€&
SWITCHES
HARDWARE 1D PLANT
RANGE /DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM  COMMENTS zﬁ&
02A1A2801 HS-2520 co2 32009-27
ION EXCHANGERS BYPASS VALVE
02A1A2502 HS-2196A co2 32009-53 i
SWITCH TO RESET HS-2196 AFTER ESAS OR LOSS OF PWR
2A1A2503 KS~2500 co2 32009-28
LETDOWN FLOW TO VCT OR WD VALVE AQ&
02A1A2504 HS-2513 co2 32009-29
GASES FROM VCT TO WASTE GAS 4DR. VALV
02A1A2805 HS-2521 co2 32009-26
LETDOWN FLOW TO ANALIZER AND RM VALVE
02A1A2806 HS-2196 co2 28117-29
VCT BYPASS VALVE
02A1A2807 HS-2504 co2 28117-27
PRIMARY WATER TO CH. PUMPS VALVE
Rev.: 2
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4.6 Miscellaneous
o . N

An example on tabulation of other miscellaneous panel items
is given as follows:

Rl A S ——

TABLE 4.6 |A§
MISCELLANEOUS
HARDWARE ID PLANT
RANGE /DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS
02B1A1Al FQI-2539 CO2R 28500-208

LETDOWN TO WASTE DISPOSAL

03A1A2A3 FQI-210Y co3 28500-215
BA MAKEUP BATCH COUNTER

.AIAZAS FQI-210X co3 28500-207A,8B
PMW BATCH COUNTER

Rev.: 2
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. 4.7 Annunciators

| &

An example on tabulation of annunciators is given as

follows:
TABLE 4.7 |Z@§
ANNUNCIATORS
ANNUNCIATOR
BOX NUMBER WINDOW
N NUMBER DATA NUM COMMENTS Izﬁ&
1C02 Al 28500-200
BORIC ACID TANK A LEVEL RI
1C02 Al0 28500-215% "
RCP CONTROL BLEED-OFF PRES HI
€02 Al2 32009-49
HARGE PUMP A SEAL LUBE SYSTEM PRES KI/LO
1C02 Al3 32009-49
CHARGE PUMP B SEAL LUBE SYSTEM PRES HI/LO
1C02 Ald 32009-49
CHARGE PUMP C SEAL LUBE SYSTEM PRES HI/LO
Rev.: 2
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System Component

Simulated devices are:

Air-Operated Valves (Para.

This section provides the specific details on simulated devices
within the system.

5-1)

Solenoid /Motor Operated Valves (Para. 5.2)

Pump Motors (Para.
Meters /Transmitters

$.3)
(Para.

5.4)

A

An example of the development of this section for a particular
system (Chemical Volume Control) is described in the following
paragraphs.

5.1

Air-Operated Valves

An example on tabulation of air-opearated valves is given as

follows:

R -

TABLE 5.1
AIR-OPERATED VALVES

NSEM-3.02

OPEN/
VALVE CONTROL CLOSE
POSITION FAIL AlIR CONTROL TIME,
G NO, DESCRIPTION SYMBOL MODE PRESLURE POWER SEC
2-CH-089 LT. DOWN ISOLATION OUT OF CTMT 01589
CVVCHOB89 FC IAPAUR2C ED:BDVIL 1.14
2-CH~110P LT. DOWN FLOW CONTROL 0161 Ziﬁ
CVVCH110P FC IAPAURLC ED:BVR21 5.0 »
2-CH~-110Q LT. DOWN FLOW “ONTROL (BACKUP) 0163
CVVCH110Q FC IAPAURIC ED:BVR21 5.0 =
2-CH=-192 RWST VALVE 0165
CVVCHLI2 «¢C CYVCH19ZA ED:BOD11 5.0 »
2-CH~-196 VCT BYPASS VALVE 0167
CVVCH196 FC IAPAUR2C £ED:BOD11 0,58
Rev,: 2
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Solencid /Motor-Operated Valves

An example on tabulation of solenoid/motor-operated valves
is given as follows:

e i AU S

TABLE 5.2
SOLENOID/MOTOR OPERATED VALVES

OPEN/
SOLEND VALVE CLOSE
DEENERG BREAKER TIME,
TAG NO. DESCRIPTION STATE SYMBOL POWER SEC
2-CH-429 CHARGING PUMP OUTLET CONTROL VALVE
N/A CVVCH429 ED:BOB61  10.0 S+
2-CH-501 VCT OUTLET CONTROL VALVE
N/A CVVCH501  ED:BOBS1 8.5 8
' 2-CH-504 PMW AND BA TO CH. PUMP SUCT.
N/A CVVCHS504  ED:BOBS1 8.4 8
2-CH-508 BA GRAVITY FEED FROM T8A
N/A CVVCH508 ED:BOB51 8.5 ¢

Rev.: 2
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. .3 Pump Motors
An example on tabulation of pump motors is given as
follows:
TABLE 5.3
PUMP MOTORS
MOTOR OPERATING PUMP
BREAKER BUS CONTROL CURRENT UP/DOWN
TAG NO. DESCRIPTICN STATE POWER POWER (AMPS) TIME, SEC
P~18A CHARGING PUMP A
CV:PlBA42 ED:BOBS]1 ED:BOBS1 118A 2.08
P~-18B CHARGING PUMP B
Cv:018B42 ED:BOBS]1 ED:BOBS1 118a 2.08
‘-Hc CHARGING PUMP C
CV:P18C42 ED:BOB61 ED:BOB61 118A 2.08
Rev.: 2
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4

Meters/Transmitters

An example on tabulation of transmitters is given as
follows:

TABLE $.4
METERS /TRANSMITTERS
METER TRANSMITTER METER LIGHT
POWER POWER POWER
TAG NO. DESCRIPTION RANGE/UNITS SYMBOL SYMBOL SYMBOL
AR-2.3 BORONOMETER
0-2000 PPM ED:BVR11 ED:BVR1l N/A
F1-202 LETDOWN FLOW RATE UPSTREAM OF PRIFILTER

.1-212

0-180 GPM ED:BVR1l ED:BVRI11l N/A

CHARGING FLOW RATE
0-140 GPM ED:BVR21 ED:BVR21 N/A

Rev,: 2
Date: 11,/09/,88

Page: 8.1-25 of 26
NSEM-3.02




Simulation Diagrams

Simulation Diagrams are meant to provide a visual scope of the
reference plant system components being simulated. The diagrams
for fluid systems will be in the form of a Piping and
Instrumentation Diagram (P&ID). One-line diagram formats will
Ye used for electrical distribution systems. Logic systems and
simulator unique software will be presented in block diagram
format or a control system functional diagram,

The simulation diagrams must include:

All simulated hardware listed in 4.0 except for
lights and status lamps.

All Malfunctions listed in 2.1.

All remote functins listed in 2.2.

Common annunciators, remote functions, malfunctions,
etc., will be drawn as a single cymbol with multiple
connectors.

Analog Plant Process Computer (PPC) Points. "

Transmitters required bY an interfacing system or
having an associated malfunction.

All simulated check valves, orifices and relief
valves will be included.

In-line process flow radiation detectors and area

monitors will be shown as transmitters in the

appropriate system with an interface to Radiation
Monitor.

The P&ID reference drawing number.

A standard symbol table has been developed for the simulation
diagrams.

An example of Section 6.0 is chown as follows:

>

6.0 SYSTEM SIMULATION DIAGRAMS

The Simulation Diagrams are not included within the SSM,
but are filed in the appropriate engineering office.
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ATTACHMENT 8.2

DESIGN AUTOMATED AUDITING DOCUMENTATION SYSTEM (DAADS)

INTRODUCTION

The gurpolc of this manual is to provide useful information
to the users of DAADS (Design Automated Auditing and
Documentation System). The manual is organized into
sections as follows:

General Organization
Data Organization
DAADS Functions
BDAADS

GENERAL ORGANIZATION

DAADS is an information storage and retrieval system based
on the S®L 32 computers. It is designed to automate the
production of the NUSCO’'s Simulator System Documentation.
DAADS is a TSM Task and can be activated cn any TSM
Terminal b t¥fin9 "NDAADS" in response to the "TSM>"
Prompt. All les accessed by DAADS must be explicitly
created with the file manager or by a store command on the
TSS/TSM Text Editor.

DATA ORGANIZATION

DAADS uses a lultipllciti of files. Friles directly used by
DAADS are required to follow a naming convention based on a
three letter trainer ID and two letter system IDS. By
these conventicns, the system can dynamically allocate
files where it expects to find the particular information.
Most data sets are of fixed format entries, these are
described in the second subsection of this section.

3.1 DAADS FILES
3.1.1 DAADS TRAINER MASTER FILES
Trainer Information File

The trainer information file contains the
trainer name, contract/spec title and the
system designators and passwords for each
system defined for the trainer. The format of
this filename is <TRAINERID>"TRNIN". It is
dynamically assigned when DAADS is entered and
must be initialized under DAADS.
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Malfunction Master File

The malfunction master file contains the
malfunction cause and effects documents for sll
trainer malfunctions. This file is built bg 3
separate task and is a text file which can be
edited with the TSS Editor. The filename
cormat is <TRAINERID>"MFMST" it is dynamically
assigned for malfunction merge protions of the
design reports. This file must be properly
sorted by malfunction number for the
malfunction listing to work.

Instrument Master File

This file contains an abridged version of the
instrument and control lists for the trainer.
It is used for instrument merge reports. The
filename is <TRAINERID>"INSTM®". 1t is

dynamically assigned for the instrument merge.

Design Data Master File

The design data master file is built by a
lﬁ.tltlt‘ task to read a data list tape from
the dec computer lab and sort the data by
control number. The filename format is
<TRAINERID>"DESGD". This file is dynamically
assigned for the design data merges.

File Description File

The file description file contains various
descriptors for the internal DAADS data sets.
This file is dynamically allocated upon entry
to DAADS. The filename format is
<TRAINERID>"FDODFIL",

INDIVIDUAL SYSTEM FILES
System Information File

The system master info file contains the system
and trainer IDS, the system title and a number
of parameters do£1n1n1 the usage and allocation
of the system data file. The filename format
is <TRAINERID>"SI"<SYSTEMID>. This file is
dynamically assigned ufon selection of a system
ID; it must be initialized under DAADS.

Rev.: 2

Date: 11,/09/88

Page: 8.2-2 of 10
NSEM-3.02



3 .

1 .

System Data Files

Ths system data file contains ten to fifteen
data sets of system design data entered under
the DAADS input functions. This file is used
as a direct access file by DAADS. It is
internally partitioned and lanuall¥ blocked by
DAADS I1/0 routines. The filename foramt is
<TRAINERID>"SD"<SYSTEMID>. This file is
dynamically allocated after selecting a system
ID on DAADS.

System Narrative File

The system narrative is a TSS Text Editor File
which DAADS will list as the system narrative
on design reports. This file must be stored
(Not Saved) in the afftoptiato system file for
use by DAADS. The filename format is
CTRAINERID>"SN"<SYSTEMID>. This file is
dynamically allocated for listings by DAADS.

OTHER FILES

Other files will be dynamically assigned when
needed by DAADS. These include:

SLO Files

SY.t'- listed output spooling files are
allocated for list and report functions of
DAADS .

TSS PSEUDO Master Piles

An input function is provided to allow explicit
master files for any of the internal DAADS data
sets, and T8S input also for any of the data
sets. Fixed formats are provided for each
record type. All records include a system ID
field. On selection of this input function
DAADS will request the name of disc file to
read input from. The selected file will be
dynamically assigned, and then read using the
approria.e fixed format. The internal data set
will be cleared and only those records found on
the input where the system ID field matches the
current system ID in use will be inserted in
the local system data file. A dump function
and small list processor also use these
formats.
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3.2

RECORD FORMATS
DB #3 Applicable Contract/Specification Paragraphs

This data set is to consist of the contract/spec.
paragraph numhers and titles agpliccblo to the system.
The pltagraph number is an eight ascii character
field, 48 characters are provided for the title. The
format for TSS entry is:

SID*PARG # *TITLE
DB #4 Design Data Usage

This data set is to contain the control index, rev,
and source contreol numbers, title, source, and receive
date for design data documents used in the system
design. The user must enter only the control index
and revision nuwbers; the design data merge will fill
in the remaining fields from the datalist master for
TSS Entry:

SID**IND@##**RV*
DB #6 Malfunction Usage

The system design usage data set is to contain only
the malfunction number for each malfunction applicable
to the system. The cause and effects documents
written by the test operator will be merged based on
the malfunction number. TSS Format:

SID*MF#*COMMENTS*
DB # 8 Remote Function

Remote functiocns applicable to the system are listed
under this data set. Four characters are provided for
the remote function number, 60 for the title, 24 for
the range/units, and 5 for COMMENTS.

TSS. Format:

SID*NUM.*TITLE
Range *COMMENTS *
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DB 49 Design Assumptions

Design assumptions with item numbers are to be listed
under this data set. FEach assumption may have one and
only one assosciated data requestea number. TSS
format:

SID*ITEM*TC* Text Line
Text Line

DB #10 Design Simplifications

Simplifications made in the system design are to be
listed under this database., TSS rormat:

SID*ITEM*TC*TEXT
TEXT

Somewhat different formats, based on wide listings
were used on hatch., At some point we hope to
translate that data into the new formats with the more
elegant listing.

DB #11 Instrument Usage Records

Each instrument addressed by the system is to be
listed in this data set. On hatch the tag number
field is not provided and must be filled by the
instrument merge for each report. There are six type
codes to identify different groups of instruments--

Type 1 -~ Meters (Table 4.1)

Type 2 - Recorders (Table 4.2)

Type 3 - Controllers (Table 4.3)

Type 4 - Lights (Table 4.4)

Type 5 - Switches (Table 4.5)

Type 6 - Miscellaneous (Table 4.6)
TSS Format:

SID*T*ITEMS *TAG NUMBER * PANEL "
Range/Description

DB #13 Annunciators

Each annunciator addressed is listed number, window

nuaber, one line description, and COMMENTS.
TSS Format:

SID**BOX NUMBER * *WINDO*COMMENTS* (TABLE
4.7)
Description
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DB §14 PCM .onitored Parameters.

SID*ITM*UNITS *COMMENTS*
Parameter Name

DB #15 PCC monitored Parameters Zﬁﬁ

SID*ITM *PPC POINT ID *UNITS *COMMENTS*
Parameter Name

DB #25-28 -~ Component Information Tables
DB #25 AIR OPERATED VALVES (TABLE 5.1)

Tag No. 14

Description 57

VLV, Pos. Symbol 12

Failure Mode 3

Control Air Press 8

Control Power 12

Open/Close Time 8
SID*TAG NO. *DESCRIPTION *
VLV.POS.SYM *IFM,*CAP *C.POWER *0/C T»

DB#26 Solenocid/Motor Valve (Table 5.2)

Tag Number 14

Description 57

Solenoid Deenerg St )

Valve Pos. Symbel 12

Power 12

Open/Close Time 8
SID*TAG NO.

S.D.S.*VLV.POS.SYM, *POWEK *0/C Time*
DB #27 Pump Motor (Table 5.3)
Tag Number 14
Description $7
Motor Breaker Symb. 12
Bus Power 12
Control Power 12
Operating Current 6
Pump Up/Down Time 8

SID*TAG NO. *Description

Motor BR. XY *Bus Power *CNTRL.PWR *OP.CUR*UP/DWN T*
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DB 6.8 Metetr/T snsmitter (Table $5.4)

Tag Number
Deececiption

Range

Meter Power Symbol
Trans. Power Symbol
Heter Light Pwr. Syb.

SID*TAG NO. *Description
Range *MTR PWR *TRANS. PWR *HTR LGHT PWR®

DAADS FUNCTIONS

4.

1

INTRODUCTION

DAADS rung as an interactive terminal task with menu
selection displays and prompts requesting specific
inputs. Upon signing on & trainer ID and system ID
muet be entered. After a2 valid pair of iDe hag bsen
entered & main tableau of availeble functions is
displayed. A few rare funections aze left off of this

menu as they should not be used if noct properly
undecstood,

Individual functions are described in the following
subgections. Note that all input, edit, and select

functions apply only to the data sete stored in the
"SD" file for the current system,

PASSWORDS

Pagswords are defined upon defining each system to
DAADSE. The system password will be :egueated upon the
fireat attempt to edit or input data after eiqnin? on
to a system. Passworde may be changed bY responding
"$" to the main DAADS tableau. They will alse be
requested for design reports, and to initialize the

system file. A special password is required to
initialize the trainer info file.

INPUT FUNCTIONS

The input functions are selected by the key letter "I"
and a data base number input to the main DAADS
tableau. 1If & valid number is entered then the input

subroutine will request a choice of media. The
choices are:
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"C" Pror direct input through the CRT. The systea
will request each subfield in turn and when
finished return to the media selection promp T.

"D" Fror disc file. The system will requrest the name
of an existing permanent disc file and if found
will read the contents of that file directly into
the selected system data set.

"M" For TSS master files. The system will request
the name of a disc file as on input function D.
The file will be read using the appropriate TSS
formats and only records in which the system IDs
match the current system ID will be read into the
local database.

"T" For tape. The system will attempt to allocate
the tape drive and read input from a data tape.

"C" For card reader. The system will allocate the
card reader and read records, one subfield per
card into the local system data file.

"E" or "X" Return; no further input.

EDIT FUNCTION

The edit function is selected by entering "M" and a
valid data base rumber in response to the main
tableau. The system will then enter a subroutine to
select subsets cf the selected data set. When the
desired set of records have been celected, return to
the edit routine Uy responding "S" to the selection
prompt. Edit functions will then be offered. The
edit functions include display of the selected
records. The records -a¥ e modified by subfields,
either singly or the entire group at one time.

LIST FUNCTION

The list function may be selected to produce listings
one local data set at a time. If the selected data
set is one of those stored in the system data file
then the select routine is entered to select subsets
of the defined records. After selection is complete
the system will offer to sort the selected records on
any of the subfields definea for the record type, or
perform the standard sort used on the design reports,
or list the records in the order they are stored in
the system data file (e.e. no sort). The TSS files
listed as the system narrative or math model may also
be listed with thia function.
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SELECTION SUBROUTINE

The selection subroutine used by the list and modify
functions allow the user to select either the entire
data set or a subset based on iterative apglicatton of
relational operators to the subfields or the current
group.

DESIGN REPORTS

The report function is selected by responding "R" to
the main DAADS prougt. The system ask for a rcgort
type selection- 1, 2, 3 - for donirn report. The
system password will be requested if it has not
already been provided during the current session. The
design reports include a title page, table of
contents, followed by listings of all appropriate
databases for the report.

DAADS FILE INITIALIZATIONS

Each of the DAADS internal DAADS data files must be
initialized before use by DAADS. The trainer name,
and contract specification title must be entered upon
initialization of the trainer info file. Each system
must be defined and given a password after
initialization of the trainer info file. The sequence
to initialize the trainer info master file is started
by entering a "$" in response to the system ID prompt.

Each system must have its internal files initialized
before usage. The system initialization sequence is
initiated by entering a responding "$" on the main
DAADS tableau. The system file must be initialized
with a system title and allocations for the maximum
number or entries to be contained in each of the
internal data sets. The trainer file may be
re-initialized without re-initializing each system.

OUTPUT FUNCTION

Any of the internal data files may be output in the
TSS formats with the output function. This function
is initiated by ontoring "O" on the main DAADS

tablear " » system will then ask for the data base

number ‘umped and the name of a previously
create nt disc file to write to. This
funct/ Je extended to dump either all databases
for | 1l systems, or one data base for all
syste
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‘I’ 4.10 CHANGE

Changing from one to another system can be done on
DAADS b¥ ontotin? a "C" on the main DAADS tableau.
DAADS will de-allocate the system files currently in
use, request a new system designator, and allocate the
appropriate files for the newly selected system. This
function has some subtle bu?| which will cause the
lKlt.l to abort after certain combinations of actions
which include changin? system designators and a number
of other file allocations znd de-allocations.

5.0 BDAADS
BDAADS is provided as a batch program to generate deeign

reports without having an operator waiting at a terminal,
The filename for this JCL is BDAADS.
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Attachment 8,3

Computer Program Coding

"OR‘!'MN LANGUAGE COMPUTER PROGRAMS:

All comment lines shall start with 'Cew’

Once a year (December), all unnecessary comment lines
shall be deleted for the purpose of clarity,

An SDC summary page shall be added after the module
description page but before the equation number page in
every program, There shall be 40 entries (lines) per
SDC summary page. Each line describes the SDC number,
the DR number, the date of change, name of ongtncor,
equation number, and a brief doscrifticn. an SDC
contains only one DR, then use one line to dolcribc the
SDC. 1If an SDC contains more than one DR, then use one
line to describe each DR. If more than one equation in
a module are affected in a DR work, enter the first
affected equation number in the SDC change lulllt¥.
Indicate other affected squatione in the first affected
equation. If more than one module are affected in a DR
work, similar documentation shall be entered in each
affected module. SDC changes shall also be documented
in the affected equation(s).

For simple changes such as power quplx modifications,
ne outdated code may be erased entirely , but both the
previous and the current listings shall be included in
the SDC file. For complicated changes, the outdated
code may be commented out and new code be inserted. A
note indicating how long the previous code should be
kept shall be also entered.
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Attachment 8.2

Computer Progras Coding

'.suuur LANGUAGE COMPUTER PROGRAMS :

1.
2.

All comment lines shall start with "*(initial)(reve)'.

Once a year (December), all unnecessary comment lines
shall be Z5lsiled for the purpose rf clarity.

A 'Revision history’ page shall be added after the
module description page but before the program coding in
ovory froqral. There shall be 40 entries (lines) per
'Revision history’ page., Each line describes the $DC
number, the DR number, the date of change, the revision
initial, and comments. If an SDC coniains only one DR,
then use one line to describe the SDC. 1If an SDC
contains more than one DR, then use one line to describe
each DR, 1If more than one module are affected in a DR
wetk, similar documentation shall be entered in each
affected module.

T€ it is desired to keep certain comments for a longer
peiiod, a note indicating how long the previous code
should be kept should be also entered.
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Attachasent 8.4

MARGINAL NOTE DIRECTORY

Deleted inappropriate references.
Inserted standard definition,
Corrected typo/grammar,

Corrected title,

Added Revised,

Renunbered.

Deleted equation numbers.
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2.0

alo

PURPOSE

The purpose of this procedure is to develop system

tests for plan. systems using the following as inputs:
(1) Hardware Lists from NSEM-2.01, (2) Sottware Flowpath
Lists and Simulation Drawings from NSEM-2.01, (3) Remote
Function Lists from NSEM-2.02,

This procedure will also define the guidance necessary to

develop a "Cause and Effect" document for all Simulator
Malfurictions in a consistent format.

APPLICABILITY

This procedure applies to the Nuclear Training Department
(NTD), including the Operator Training Branch (OTB), Simu-
lator Technical Suppor® Branch (8TSw), and other Northeast
Utilities (NU) organizations pcrforntnr functions in
support of the NU Simulator Certification Program,

REFERENCES

3.1 ANSI/ANS 3.5-1985 - This standard states the minimal
functional reguirements on design data and simulator
performance and operability testing,

3.2 NRC RG 1.145 Rev, 1, April, 1987 - This ?uido describes
an acceptable methodology for certification by endorsing
ANSI/ANS-3.5, 1985 with some additional requirements.

3.3 10CFR 55.45(b) -~ Mandates a timetable for simulator

facility certification and specifies additional testing
requirements.

3.4 INPO Good Practice TQ-504 - Describes techniques for
effectively controlling simulator configuration,

.9 INPO Good Practice TQ-505 - Describes technigues for
effectively controlling simulator configuration,

3.6 ~UREG 1258, December, 1987 - Describes the procedures

and techniques which will be employed to audit certified
facilities.

3.7 NTDD-17, Simulator Certification and Configuration
Management Control,
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5.0

3.8

3.9

xn:o 86-026, Guideline For Simulator Training, October,
1986,

INPO 87-006, Report on Configuration Management in the
Nuclear Utility Tndustry, July, ‘

DEFINITIONS

i.1

Deficiency Report (DR) - Form (STS-BI-FlA) used by the
Operator Training Branch (OTB) and the STSB to record all
identified simulator deficiencies between the simulator
and reference plant.

Simulation System Diagram (8SD) - Functional repre-
gentation of the :Imu?afor modeling for a given system,
System Test - A test developed for each modeled plant
system that ensures ptofor response of all control board
instrumentation, controls, annunciators, PPC points,

temote functions, flowpaths and components that are
associated with an individual plant systenm,

Remote Function - An instructor ianitiated input to the
simulator model which will provide the same discernible
effects as the corresponding manual operation in the
reference plant.

Certified Remote Function - Those remote functions which
w e teste © work correctly and may be used in
simuilator training and exams.

"Cause & Effect" Document - A description of the simulator
response (effect) to the insertion of a specific
malfunction or malfunctions. Each malfunction description
also contains the physical "cauvse" of the malfunction as
well as a description of the significant effects on plant
operation due to the malfunction,

iuulifiod Instructor - An Instructor designated by the
to perform a system test.

RESPONSIBILITIES

$.1

Assistant Supervisor Operator Training (ASOT)

5.1.1 Responsible for assigning Simulator
Instructors to write, perform and document
simulator system tests,
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$.1.2 Responsible for reviewing and approving the
. individual system tests prior to the
performance of the test,
$.1.3 Responsible for review and acceptance of ecach
completed system test,

5.1.4 Responsible for scheduling the accom lishment
of all system tests on a continuous four year
basis.

5.1.5 Responsible for approval of the malfunction
"Cause & Effect" document,

5.2 Simulator Instructors

$.2.1 Responsible for writing and conducting system
tests required for simulator certification.

5.2.2 Responsible for writing Deficiency Reports
(DR) and retests for steps which do not
respond as expected during the system test.

$.23.) nccionsiblo for documentation of completion of
each step in the system test.

5.2.4 Responsible for writing individual malfunction
‘ "Cause & Effect" descriptions.

6.0 INSTRUCTIONE

6.1 Writing of System Tests

NOTE: The purpose of this section is to establish a
consistent content and format for the writing of
system tests,

6.1.1 The number of systems to be tested will be
selected bv the ASOT for each simulator.
Documentation of the selected systems will be
shown on Attachment 8.1 (MPl), Attachment 8.2
(MP2), Attachment 8.3 (MP3) or Attachment 8.4
(CY). A sequential number shall be assigned
to each unique system test (see Attachment 8.2
for an example).
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6.1,

6.1,

b

The selection of systems to be tested shall
result in including the following:

€.1.2.1 All control board hardware, including
annunciators, contained in the NSEM
2,01 Hardware List (except hardware
listed on Figure 7.4 of NSEM 2.01,
which are not needed for training)
shall be tested.

6.1.2.2 All Software Flowpaths contained in
the NSEM 2,01 Software Flowpath Lists
(except software flowpaths listed on
Figure 7.8 of NSEM 2.01, which are
not needed for training) shall be
tested,

6.1.2.3 All components which are part of a
required software flowpath shall be
tested., Each required flowpath shall
be reviewed on the Simulation Diagram
(8SD) for that system, and all

comﬁononts (pumps, valves, heat

exchangers, PPC points, pressure
indicators, temperature indicators,
flowmeters, ammeters, handswitches,
indicating lights etc.) that make up
the flowpath shall be tested,

6.1.2.4 All systems which are Electronic
Control Systems (such as: RPS, ESAS,
EHC, etc.) shall be tested. These
tygcs of systems (see NSEM 2.01,
6.3.1.3(e) Note and 6.4.2) did not
have S8D's reviewed per NEEM 2.01.
§8D's for these systems ghall be
reviewed to ensure no errors are
present on the §8D's, as well as to
serve as an input to the writing of
the system test,

6.1.2.5 The ASOT shall add any =iditional
system tests that he deems appro-
priate, such as a Process Computer
System Test or Reactor Core Physics
System Test.

An individual System Test shall be written to
ensure that all of the following are tested to
work correctly:
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All annunciators contained on the

NSEM 2.01 Hardware List (except any
Annunciators listed on Figure 7.4

of NSEM 2.01) associated with an
individual system ghall be tested to
work correctly. There may be some
judgment required on some annuncia-
tors as to what system test they go
in. This 18 up to the ASOT to decide,
as long as every annunciator is tested
in at least one of the system tests.

All Control Board Hardware contained
in the NSEM 2.0]1 Hardware List (except
any hardware listed in Figure 7.4 of
NSEM £.01) associated with an indivi-
dual system shall be tested to work
correctly. Control Board Hardware to
be tested includes handswitches,
meters, pushbuttons, indicating
lights, recorders, controllers, ete.
There may be some judgment required on
some Control Board Hardware as to what
system test they go in. This is up to
the ASOT to decide, as long as all
control board hardware is tested in at
least one of the system tests,

All Plant Process Computer (PPC)
points associated with an individual
system should be tested to work
correctly. To accomplish this, all
PPC points listed on the SSD for that
system shall be tested. FPurther,
the plant specific PPC point listing
should be reviewed to determine
additional PPC points that need to
be tested for an individual system,
PPC points include digital inputs,
analog inputs and pulse inputs,

All Software Flowpaths contained in
the NSEM 2.01 Software Flowpath List
(except any flowpathe listed in NSEM
2.01 Figure 7.8) associated with an
individual system, shall be tested
to work correctly. Further, all
components which are part of a soft-
ware flowpath shall be tested. Each

3
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required flowpath shall be reviewed on
the SSD for that system and all
components (pumps, valves, heat
exchangers, PPC points, pressure
indicators, temperature indicators,
flowmeters, ammeters, handswitches,
indicating lights, etc.) that make up
the flowpath shall be tested. There
may be some judgment regquired on some
software flowpaths and/or components
a8 to what system test they g0 in,
Thig is up to the ASOT to decide, as
long as every software flowpath
component is tested in at least one of
the system tests,

All remote functions that are identi-
fied as requiring certification in the
NSEM 2.02 Remote Function List,
associated with an individual system,
shall be tested to work correctly.
There may be some judgment required

on some remote functions as to what
system test they 9o in, This is up

to the ASOT to decide, as long as
every remote function to be certified

is tested in at least one of the
system tests,.

6.1.4 Testing Methodoiogy and Acceptance Criteria
for those items listed in Step 6.1.3 shall be:

6.1.4.1

The operation of all annunciatore
(éxcept any annunciators listed on
Figure 7.4 of NSEM 2.01) for a given
system shall be verified to actuate
at the correct setpoint, Some
annunciators will be identified as
non-modeled annunciators. It is
preferred that annunciators actuate
at actual plant setpoints (and
tolerances) as set by 1&C, if
possible. Alternatively, annunciator
setpoints shall be verified to actuate
at the Control Room Annunciator Book
(CRAB) setpcint (or CRAB referenced
procedure). Setpoints having a basis
in Tech Spec's shall be within Tech
Spec limits,

NSEM-4.01




The operation of all Control Board
Hardware (except any listed on Figure
7.4 of NSEM 2.01) for a given system
shall be tested. Handswitches shall
be checked for proper operation in all
positions; open, close, normal-after~
open, normal-after-close, pull-to-
lock, auto, standby, etc. Indicating
lights associated with handswitch
operation shall also be verified to
be correct. Proper operation of
meters (temperature, pressure, flow,
amps, etc.) shall be verified to
operate over as much of their instru-
ment span as could be reasonably
expected during normal operations.
Controllers shall be tested in both
automatic and manual operation and
shifted back and forth to ensure
correct operation, 1Interlocks shall
be tested to verify they inhibit
operation when required to.

The acceptance criteria for hardware
testing shall be based on:

0 Utilizing plant data, if avail-
able, to determine correct
response.,

Utilizing the Simulator Design
Data Base, such as P and ID's,
electrical schematics, instrument
loop drawings, operating
procedures, etc. to determine
correct response, or

Utilizing (as a last resort) a
qualified instructor to determine

correct response based on his /her
experience,

The operation of all PPC points for a
given system shall be verified to be
correct, Some PPC points will be
identified as rion-modeled PPC points.
PPC points to be tested will consist
of Analog, Digital and Pulse Inputs.
Proper response of digital inputs
will be demonstrated by cycling the

NSEM-4.01




6.1.4.4

digital input and observing the PPC
response. An example would be start
and stop a pump and observe the PPC
digital input change to follow pump
status.

The acceptance criteria for PPC
analog and pulse point testing shall
be based on performing simulator
control manipulations and observing
the PPC point change consistent with
one of the following:

0 The PPC goint shall track with
control board indication if the
PPC point is from the same
instrument.

0 I1f plant data is available, it
may be used to determine correct
response.

0 The Simulator Design Data Base
(P and ID's, electrical schema-
tics, instrument loop drawings,
operating procedures, etc.) may
be used to determine correct
response.

© A qualified instructor (as a last
resort) may determine correct
response based on his/her
experience,

All Software Flowpaths contained in
the NSEM 2.01 Software Flowpath List
(except any flowpaths listed in NSEM
2.01 Figure 7.8) associated with an
individual system shall be tested to
work coriectly. All components which
are part of a software flowpath shall
also be tested. Testing in this
section may be performed in conjunc-
tion with any other testing listed in
section 6.1.3,

Rev.: 3
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6.1.4.5

The acceptance criteria for this
testing shall be based on:

) Utilizing plant data, if avail-
able, to determine correct
response., For safety related
equipment, available 18! data
shall be used,.

° Utilizing the Simulator Jesign
Data Base, such a8 P and ID's,
electrical schematics, instrument
loop drawings, operating
procedures, etc., to determine
correct response.

e} Utilizing (as a last resort) a
qualified instructor to determine
correct response based on his/her
experience.

The operation of all remote functions
to be certified for a given system
shall be verified to be correct.
Variable remote functions (i.e., 0

to 100%, or 55°F to 85°F) should be
checked at a minimum of 2 values and
preferably a third value. The mirimum
2 values should be at or near the end-
points of the variable remote function
range. Two or three position (such as
on/off or automatic stand bz/oft)
remote functions shall be checked for
proper operation in all positions.
Since many remote functi.as are for
valves, valve testing should include
valve stroking times,

Acceptance criteria for variable or
2/3 position remote functions shall be
based on:

© Utilizing plant data, if avail-
able, to determine correct
response.,

0 Utilizing the Simulator Design
Data Base, such as P and ID's,
electrical schematics, instrument
loop drawings, operating
procedures, etc., to determine
correct response.

Rev.: 3
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6.1.5

6'1'6

6.1.7

6.1.8

6.1.9

6.1.10

6.1.11

) Utilizing (as a last resort) a
qualified instructor to determine
correct response based on his her
experience,

Each system test will have as its first page,
a Figure 7.l (System Test Cover Sheet) for
that particular system,

The fi st two lt.fl of each system test shall
be a listing of all PPC points and annuncia-
tors which will be tested during that system
test (including non-modeled points to be
checked).

System tests will be written in a logical
order to efficiently allow testing of all
components, flowpaths, hardware, annunciators,
remote functions and PPC points associated
with that system. System tests will consist
of series of numbered steps to be executed in
sequence.

Each system test step or substog shall have
& space for initials by the performer of
successful completion of the step or substep.
Each system test step or substep shall have a
space for a DR number to be written in bg the
performer of the test, if the step or su step
was unsuccessful. The location of the spaces
for successful completion initials or DR
number shall be in the body of the system
test, in the right hand side of the system
test page, next to the respective step or
substep number,

To provide flexibility, PPC points or
annunciators may be tested in any sequence
during the system test.

The instructor station response (I1,/0 override,
etc.) will not be tested during any system
test. "Instructor station features will be
tested elsewhere,

The Figure 7.1 cover sheet for each system
test shall contain the system test title,
attachment number, revision, developer's
signature date and ASOT's signature ‘date
to release the test for performance.

Rev,: 3
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6.1.12 The last 2 steps of any system test should
contain a listing of any non-modeled
annunciator: and PPC points that should

. be checked to not be in alarm.

6.1.13 Prior to writing a system test, review of
the Simulator s¥stem Documentation Manual for
that system would be useful., This will
identify for that system, non-modeled points/
annunciators and any simplifications that were
assumed on that system,

6.2 Performance of the System Test

6.2.1 The assigned simulator instructor will
complete the system test as follows:

6.2.1.1 Establish the required simulator
conditions.

6.2.1.2 Accomplish each step and document itg
completion on the system test in the
appropriate column next to the step,.

6.2.1.3 Dpuring the accomplishment of an¥ test
step, if a diacropanc¥ is identified,
a DR will be written for its correc-
tion., The DR will referen-e both the
system test and the step number that

. failed. The DR number will be

written on the system test in the
appropriate column next to the step.

6.2.2 Any supporting information such as PPC print-
outs or other documentation shall be attached
to the system test. Any attached documents
shall be referenced in the "remarks" section
of the Figure 7.1 cover sheet. The simulator
instructor who ?ortorml the test shall
lign/dato the Figure 7.1 cover sheet and
indicate if any comments are attached.

6.2.3 At the completion of the system test, it will
be reviewed b{ another simulator instructor to
ensure that all steps are completed and
initialed as required,

Rev,: 3
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6.2.4 During this review, a summary of all instru-
ctor comments will be compiled to assist in
the completion of this test during its next
scheduled performance or revising the test
as necessary.

6.2.5 When the instructor review is complete, the
instructor performing the review should
sign/date the Figure 7.1 cover sheet. The
completed system test will be submitted to
the Assistant Supervisor Operator Training
for final review and approval,

6.2.6 All completed system tests and attached print-
outs or comments will be maintained in a neat,
tabbed binder(s) with other system tests.
Completed System Tests will be forwarded to
Controlled Document Storage (CDS) with other
Simulator Certification Records.

6.2.7 Revision level and dates for system tests
shall be as:i?nod by the ASOT, when he signs
the Figure 7.1 cover sheet to release the test
for performance. This applies only to the
system tests, as described in NSEM 1.01.

Development and Maintenance of "Cause & Effect"
document for Simulator Malfunctions. (Appendix A.1,
A.2, A3, & ALY

6.3.1 A "Cause & Effect"” document shall be main-
tained for each NU Plant Referenced Simulator,
They shall be contained as:

Appendix A.1 Millstone 1
Appendix A.2 Millstone 2
Appendix A.3 Millstone 3
Appendix A.4 Connecticut Yankee

00O

6.3.2 The "Cause & Effect" document for each unit
shall be maintained current and up to date
for use in training or exams.

Rev.: 3
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6.3.3 The format of each malfunction "Cause &
Effect" shall be identified with 6 distinet
headings:

Malfunction Title
Malfunction Type
Malfunction Cause
Plant Status
Malfunction Effects
References

O00O0OC0CO

Each of these 6 headings shall be further |
defined as follows: ‘
|

|

6.3.4 Malfunction Title

o The Malfunction Title shall be a clear,
concise statement describing the malfunc-
tion. 1If the malfunction is generic, each
component of the generic malfunction shall
be listed under the title.

© A unigue 4 character (2 letter, 2 number)
identifier shall precede the title
(example CV0l). The 2 letters shall
correspond to the system in which the
malfunction is modeled. The numbers are
sequential from 01 to 99 for each system.

6.3.5 Malfunction Type

0 The 3 types of malfunctions are as
follows:

° Discrete - a malfunction that can be
entered for only 1 specific piece of
equipment and is not variable.

(o] Generic -~ a malfunction that can be
entered for more than 1 similar iece
of equipment and may or may not be
variable,

© Variable - a malfunction that can have
a range of values up to a specified
maximum., Examples are:

- "variable 100%=500 gpm € 2000 PSIG"
- "variable 100%«575°F, 0%«500°F"

Rev.: 3
Date: 5,/23/90
NSEM-4.01 Page: 13 of 16




3,

Malfunction Cause

© State the specific failure that caused the
malfunction. This failure should be as
specific as possible and should be identi-
fiable in the reference material.
Examples are:

= "Failure of 27X relay", “failure of 86
relay contact 1-2", or "failure of
Piping downstream of LD-MOV-200"

o If more than 1 possible failure could
cause the malfunction, list as many
additional failure causes as possible
§O0 as to allow diversification in the
training process.

Plant Status

L)

Plant status is defined as the initial
condition of the plant from which the
effects are based (i.e., power operation,
<0% power, on shutdown cooling, etc.)

0 The malfunction effects section shall be
written in sufficient detail to facilitate

development of training materials and
exams,

0 The malfunction effects shall consist of a
general description of the sequence of
events that occur when the malfunction is
inserted from the plant initjial condition,
Generally, the effects should be written
Assuming no operator action.

) The malfunction effects shall include:
(1) effects on major equipment, (2) effect
on control board indication, (3) major
annunciators that would be expected to
alarm, (4) what student actions could
mitigate the malfunction, (§) simulator
response to malfunction temoval, (6)
generally, what procedure and technical
specifications are impacted, and (7) plant
condition, for example, tripped or not
tripped, due to malfunction or operational
restrictions that may result,

Rev.: 3
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6.3.9

6.3.10

6.3.11

6.3.12

© Where operator action is assumed, the
specific actions and time frame should be
included. If plant data or best estimate
data is available it should be used to
describe the effects on major plant
parameters as the event progresses,

o For generic malfunctions, a complete
description shall be given for one of
the choices and the differencer shall
be described for the toamaining choices.

0 For variable malfunctions, the effect of
varying the severity should be gqualita-
tively described. 1In general, it is best
to give the effects of a 100V severity
tesponse in the "effect" description,

0 For those malfunctions that do not produce
any immediate diagnostic clues, some
discussion should be present as to what
diagnostic indication will occur and at
what approximate time,

References

o References shall be listed for all
material used to develop the "Cause &
Effect" document, Examples are:

- P&ID's, Best Estimate Transient
Analysis, Plant Drawings, Plant Data
Book, Certification Procedures, etc.

An index shall be at the front of the Cause &
Effect document containing a listing of all
malfunctions in alphabetic/numerical order.

The cover page of the Cause & Effect document
for each unit shall contain approval of the
Assistant Supervisor of Operator Training for
that unit,

Malfunction "Cause and Effect" descriptions
shall be written in a format that allows STSB
ease of incorporation of revised "Cause and
Effect" malfunction descriptions into the
Simulator System Documentation Manual.
NSEM-3.02, Section 2.1 shall be referred to
as an example.
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8.0
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FIGURES

7.1 Simulator System Test Cover Sheet

ATTACHMENTS
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Connecticut
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APPENDICES
Appendix

System Test Index
System Test Index
System Test Index

Yankee System Test Index

Marginal Note Directory
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Document

A.2 Millstone 2 Simulator Malfunction "Cause & Effect"

Document
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Document
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Figure 7.1

SIMULATOR SYSTEM TEST COVER SHEET

. SYSTEM TITLE ATTACHMENT REV.
nit - Sys
UNIT
Peveloped By Pate
Feleased for Testing By “Pate

Assistant Supervisor
Operator Training (ASOT)

‘ Remarks:

Test Ferformed by Test Verified by
Date Date
Comments Attached Y N Comments Attached Y N
System Test Accepted by (ASOT)
Date
Rev.,: 3

Date: 5,23,/90
NSEM-4 .01 Page: 7.1-1 of 1



ATTACHMENT 8.1

Millstone 1 System Test Index

8.1.1
8.1.2
8.1.3
8.1.4
8.1.5
8.1.6
8.1.7
8.1.8
8.1.9
8.1.10
8.1.11
8.1.12
8.1.13
8.1.14
8.1.15
8.1.16
8.1.17
8.1.18
8.1.19
8.1.20
8.1.21
8.1.22
8.1.23

8.1.24
8.1.25
8.1.26

Automatic Pressure System Test

Augmented Off Gas System Test

Condensate Feedwater System Test
Circulating wWater System Test

Control Rod Drive System Test

Core Spray System Test

Containment HVAC System Test

Electrical Distribution System Test
Electrical Generation System Test
Instrument ‘Service Air System Test

Low Pressure Coolant Injection System Test
Main Steam System Test

Nuclear Instrumentation System Test
Radiation Monitor System Test

Reactor Building Closed Cooling wWater System Test
Reactor Recirculation System Test

Reactor Water Cleanup System Test

Service Water System Test

Standby Liquid Control System Test
Shutdown Cooling System Test

Turbine System Test

Turbine Building Closed Cooling Water System Test

Turbine Building Secondary Closed Cooling Water
System Test

Waste Disposal System
Reactor Protection System Test
Reactor Core System Test
Rev,.: 3
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ATTACHMENT 8.2

Millstone 2 System Test Index

8.2.1 Service Water Test

8.2.2 Circulating Water Test

8.2.3 Turbine Building Closed Cooling Water Test
8.2.4 Reactor Building Closed Cooling Water Test
8.2.5 Safety Injection Containment Spray Test
8.2.6 Chemical & Volume Control System Test
8.2.7 Condensate Feedwater Test

8.2.8 Main Steam Test

8.2.9 Turbine Test

8.2.10 Electrical Generation Test

8.2.11 Electrical Distribution Test

8.2.12 Reactor Coolant System/Steam Generator Test
8.2.13 Reactor Protection/Nuclear Instrumentation Test
8.2.14 Engineered Safety Features Actuation

Syctem Test
8.2.15 Reactor Regulating Test
8.2.16 Control Element Drive System Test

8.2.17 Containment /Heating, Ventilation & Ait
Conditioning Test

8.2.18 Instrument /Station Air Test
8.2.19 Radiation Monitors Test
8.2.20 Waste Disposal Test

8.2.21 Plant Process Computer Test
8.2.22 Shutdo''n Cooling System Test

B.8:33 Reactor Core Test

Rev.: 13
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ATTACHMENT 6.3

Millstone 3 System Test Indev

8.3.1 RHR & Low Pressure Safety Iniection Tast
8.3.2 Safety Injection Test

8.3.3 Containment Spray and Recirculation Test
e.3.¢ Reactor Plant Component Cooling Test
8.3.5 Turbine Plant Component Cooling Test
8.3.6 Main Circulation water Test

8.3.7 Service Water Test

8.3.8 Chemical and Volume Control Test

1 349 Reactor Coolant Test
. 3.10 Main Feed Water and Condensate Test
3.1 Auxiliary Feed wWater Test

v3.12 Main and Auxiliary Steam Test

8
8
8
8
8.3.,13 Condensate Air Removal Test
8.3.14 Main Turbine and Generator Test
8.3.15% Reactor Control and Rod Drive Test
8.3.16 Reactor Protection Test

8.3.17 Compressed Air Test

8.3.18 Waste Disposal Test

8.3.19 Auxiliary Shutdown Panel Test

8.3.20 Radiation Monitoring Test

$.3.21 PPC Miscellaneous Functions & SPDS Test

$.3:32 Reactor Core Test

8.3.23 Heating Ventilation and Ait Conditoning Test
Rev.: 3
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3,24
.3.28%
«3.26
«3.27
.3.28
v 3.29

Nuclear Instrumentation Test

Safeguards Test Cabinet Test

Emergency Diesel Generator Sequencer Test
Miscellanous Annunciators Test

Feed Heater Vents & Drains Test

Heating Ventilation and Air Conditoning Test

Rev.: 3
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ATTACHMENT 8.4

’ Connecticut Yankee System Test Index
8.4.1 Reactor Plant Component Cooling System Test
8.4.2 Containment Ventilation System Test
8.4.3 Chemical and Volume Control Systems Tests
8.4.4 Circulating Water System Test
8.4.5 Electrical Distribution System Test
8.4.6 Electrical Generation System Test
8.4.7 Feedwater, Condensate and Auxiliary Feedwater
Systems Tests
4.8 Control and Service Air Systems Tests
4.9 Main Steam System Test
.4.10 Nuclear Instrumentation System Test

«4.11 CY Process Plant Computer System Test
«4.12 Reactor Coolant System Test

.4.13 Rod Control System Test

.4.14 Residual Heat Removal System Test
.4.15 Radiation Monitoring System Test
.4.16 Reactor Protection System Test

® O o© o o© © O O ™ o

.4.17 Safety Injection System Test
8.4.18 Service Water System Test
8.4.19 Turbine Control and 0il Systems Tests

8.4.20 Reactor Core & Control Systems Tests

. Rev.: 3
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ATTACHMENT 8.5
MARGINAL NOTE DIRECTORY

Revigced Attachment 8.1: System Test Indexes for MP1.
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1.0

2.

3.

4.

0

0

PURPOSE

The purpose of this procedure is to establish controls on
Initial Conditions (ICs) used in operator training, NRC
exams or simulator certification activities to ensure the
ICs are representative of reference plant conditions.

APPLICABILITY

This procedure applies to the Nuclear Training Department
(NTD) including the Operator Training Branch (OTB), Simu-
lator Technical Support Branch (STSB), and other Northeast
Utilities (NU) organizations performing functions in support
of the NU Simulator Certification Progranm,

REFERENCES

3.1 ANSI/ANS 3.5-1985 - This standard states the minimal
functional requirements on design data and simulator
performance and operability testing.

3.2 NRC RG 1.149-Rev. 1, April 1987 -~ This guide describes
an acceptable mothodoloqy for certification by
endorsing ANSI ANS-3.5, 1985 with some additional
reguirements.

3.3 10CFR 55.45 (b) - Mandates a timetable for simulator
facility certification and specifies additional testing
reguirements.

3.4 NUREG 1258 December, 1987 - Describes the procedures
and tcchniﬁuos which will be employved to audit
certified facilities,

3.5 INPO 86-026, Guidelines for Simulator Training October,
1986,

3.6 INPO Good Practice TQ-504 - Describes technigues for
effectively controlling simulator configuration.

DEFINITIONS

4.1 1Initial Conditions (ICs) - A set of analog/digital
points that are stored on the Simulator’'s Computers
so that a starting point is available for a Simulator
session. Physical components (handswitches, relays,
etc.) must also be manipulated to match the analog
digital initialization points (switchcheck).

Rev.: 3
Date: 5,23,/90
NSEM-4.02 Page: 1 of 11



4 .

4 .

saofigalifiod Instructor - An instructor who is (or was
in the past] an NRC Ticensed Senior Reactor Operator
(or certified), who by nature of his training and
experience, has the knowledge to make decisions on
Jroper plant system alignments for given opetating
cvnditions,

Axial Offset (A.0.) or Axial Shape Index (A.S5.1.) -
fommon terms used in reactor core axia stri-
butions measurement, It is an index which describes
the relative amount of power between the top and bottom
halves of the reactor core.

Certified IC - An IC which has been reviewed by an SRO
qualified Instructor and verified to have consistent
control board and remote function conditions as the
treference plant would under the same conditions.

5.0 RESPONSIBILITIES

5.

9,

1

2

Assistant Supervisor Operator Training (ASOT)

5.1.1 Responsible for atli?ning instructers to
establish the initial list of Certified ICs
and concurring with that initial list.

5.1.2 Responsible for assigning instructors to develop
Attachment 8.2 (for MP2) or, Attachment 8.1 (for
MP1l) or Attachment 8.3 (for MP3), or Attachment
8.4 (for CY) as appropriate.

5.1.3 Responsible for ensuring that the Attachment 8.2
(or 8.1, 8.3, 8.4 as appropriate) checklist has
been reviewed for all certified ICs.

5.1.4 Responsible for ensuring that certified ICs
remain updated.

9:3.8 Resfonsible for determining which certified ICs
will be sent to the NRC for exam purposes,

5.1.6 Responsible for determining which Oper<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>