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1.0 PURPOSE

( The purpose of this procedure is to provide requirements-'

for the layout, format, review, distribution and maintenance
of the Nuclear Simulator Engineering Manual (NSEM).

2.0 APPLICABILITY

This procedure applies to all individuals within the Nuclear ~
!Training Department who are involved with the Simulator

Maintenance, Training & Certification Programs.
,

3.0 REFERENCES

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

performance and operability testing.

3.2 NRC RG 1.149-Rev. 1, Aptil 1987 - This guide describes 1an 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.

j 3.4 INPO Good Practices TQ-504 - DescribesLtechniques for ;effectively controlling simulator configuration.
!

3.5 NUREG 1258 December, 1987 - Describes.the procedures
!and techniques which willLbe-employed to audit
|certified facilities.
|

1

| 3.6 INPO 86-026, Guideline For Simulator Training, i

October, 1986.

| 3.7 INPO 87-006, Report on Configuration Management'-in the
Nuclear Utility Industry, July, 1987. j

4.0 DEFINITIONS !

4.1 Nuclear Simulator Engineering Manual - A controlled
manual which contains.the required procedures for 1development and implementation of the simulator
Certification Program. )

I

.l

]r~N
: |
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,

.|4.2 Simulator Configuration Control Committee :(SCCC) -
(''g The committee responsible for overall simulator design
(_,f control and management-'f MTD resources-involved'in-

the simulator development, i.=intenance-and-certifica-
i

tion effort. The committee shall include as permanent I

members; the Director of NTD the Managers-of OTB and a

STSB and the Operations Consultants. I

The Director-NTD shall chair the-committee andIthe |
Manager-STSB shall function as the secretary.

The minimum permanent members required to constitute
a quorum are two management representatives

. .3
(Director / Managers) and one Operations Representative
(Operations Consultants). The Manager-STSB=shall act
as chairman in the Director's absence..

I4.3 OTB - Operator Training Branch of the. Nuclear Training
Department. -- !

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

4.5 ASRMS - Administrative' Services and Records Management
Section.

4.6 PDCR - A Plant Design-Ch'ange Record which contains all
necessary information and forms to accomplish;in ar

('N orderly manner the modification of a plant system,(_,) structure or component. J
'

,

4.7 LER - Licensee Event Report required by NRC /DCFR' j
50-73 which describes those events which shall=tv j
reported within 30 days after discovery of'the event. ;

| 4.8 SOER - Significant Operating Event Report is generated 1~

by INPO and distributed to industry members. I t- ;
includes recommendations concerning the event which '

must be addressed by concerned facilities. 5

:

4.9 NRC Form 474 -The form submitted to the NRCfby'the-
]-facility licensee for the certification, recertifi .

;cation, and for any change to a' simulation facility.. !|

L performance testing plan after therinitial submittal
| of such a plan. q

l

l 4.10 EOPs - Emergency Operating Procedures address the ;
required response by operations personnel to emergency

|conditions.
i:

!

I

q
!

{
[)
\- ' 1
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5.0 RESPONSIBILITIES

() 5.1 Director, Nuclear Training

5.1.1 Responsible for direction of the NTD- ]
Configuration Management Program and the i

establishment of goals.
.

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

5.1.3 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 personnel to develop
STSB procedures required for'the Configuration
Management Program and the~ simulator
certification effort. I

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 coordinat'ing the review and ~!

distribution of all NSEM procedures.

5.3 Manager, operator Training
'

.. !
5.3.1 Responsible for review and approval'ofLthose l

NSEM procedures developed by OTB.' !

5.3.2 Responsible for assigning personnel to' develop .,

the OTB proceduros. required for'the'Configu- '

ration Management Program and.the simulator-
certification effort.

1

,

i

|

. '}
~

-
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,5.4 Supervisor, ASRMS

O I

5.4.1 Responsible for assigning personnel to perform 1

records managenent and other clerical activities d
associated'with configuration management and the
simulator certification effort.

,

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

5.5 Simulator Configuration control Committee ~(SCCC) 1

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

H

5.5.2 Responsible for ensuring continuity across all.
r

four certification programs.

5.6 Assistant Supervisor Operator Training-1(ASOT)
5.6.1 Responsible for' review and approval'of plant -

specific certification tests or plant specific
,

'

documents.
i

I\' w)6.0 INSTRUCTIONS

6.1 Layout of the Nuclear Simulator Engine'ering Manual. I

(NSEM)-

t6.1.1 Section 1 of the NS.9M 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',fincluding:

Scope of Hardware Certification.

Scope of Softwate Certification.

Scope of Functions (Instructor directed, ,

.

malfunctions, etc.) to be certified
|

- l

|
|

, U(~h
Rev.: 4
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,

-)
6.1.3 Section 3 of the NSEM shall contain those

('T procedures dealing with the Simulator Design |

,

\,,) Database and Documentation, including: j
,

Documentation Standards.
;

Generic Database Content-.

Unit-Specific Data Indexes ;.

Designated Locations For Data / Documents.

6.1.4 Section 4 _of the NSEM shall contain those i

procedures dealing with simulator perforr.ance- 1
testing and-verification, including:

Annual Operability Testing-. t

Initial Conditions Controls-. ,

Simulator. Operating Limits- i.

Real-time Simulatiol Testing i.

System Testing-.

Malfunction: Testing '
.

Remote Function Testing 1.

Normal Operation Testing ).

Instructor Station.Interfara Testing i.

Plant-referenced Physical Fidelity +
.

6.1.5 Section'S of the NSEM shall contain those !

procedures dealing with Simulator Configuration j
Management, _ including:

ON Simulator Modification Control.

Design Data Base Update.

DR Retest Requirements.
,

Performance Test-Update ;.

6.1.6 Section 6 of the NSEM'shallfcontain those-
procedures dealing with outside1 events which
affect the Training Program 1and/or-Trainer '

Configuration,' including:'
;

.

|Collection.and Review of New Reference R
.

Plant Performance Data '

Student Feedback..

LERs, SOERsi PDCRs, etc.; J.

Curriculum Testing.-
,

Development of New Simulator. Training- |
.

Guides :

Major Plant Design Changes ].

.J
!

l

I

Rev.: 4 .|Date: 7/30/90 j
NSEM-1.01 Page: 5 of~11
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6.2 Format Of NSEM Procedures

6.2.1 Cover Sheet

Each procedure in NSEM shall have a cover sheetL
delineating the procedure number,_ title, SCCC-
m'eting number,=approvalLsign-off, revision

,

.smber and date.
.

The proper Branch Manager shall indicate approval-
of a NSEM procedure by signing the cover page, 1-
i.e., Responsible Individual sign-off. _;

,

The Director, Nuclear Training shallfindicate i
approval of a NSEM procedure:by signing'the j'
cover page.

i

6.2.2 content
.

- i
Procedures in NSEM shall.be. written using'the. ,

format specified below. Where specific headings q
are not needed, "None" shall.beiinserted in'the '

~

section thereby retaining-consistency of section
numbering.

| 6.2.2.1 Purpose (Numbered 1.0) i

This sectioneshall-state the concise
[~') objective of.the procedure.

-

V ;

6.2.2.2 Applicability (Numbered 2.0)-

This section shall clearly define-
the organizational boundaries-and
exceptions for application |of_the
procedure.

6.2.2.3 References (Numbered 3.0) '

This section shall list-the governing i

documents which form the' basis for.the
procedure,.and other documents-which~
are referenced within the procedure ~. i

6.2.2.4 Definitions-(Numbered-4.0)L !|

This section shall define terms which-
are unique or speci-fic to understanding-
the procedure.

!

s
,

s

Rev.:14
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6.2.2.S Responsibilities (NumberedE5.0)

() This section.shall. identify,by title
'

the individuals responsible'for
implementing the_ procedure, and briefly'
identify their key responsibilities.

|

6.2.2.6 Instructions-(Numbered ~6.0)

This section shall provide instructions-
which fulfill the statedepurpose of-the-
procedure. This section shall also
include appropriate quantitative and-
qualitative acceptance criteria ~for:
determining and documenting that the
activities have been satisfactorily..
accomplished.

6.2.2.7 rigures (Numbered 7.0)

This section';shall include tigures,
forms and tables and shall be labeled
as "rigure 7.1", "rigure17.2", etc.-

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

,

6.2.2.8 A_ttachments-(Numbered 8.0); ,

This section:shall includesadditional >

or amplifying-information such-as
guidelines and examples or mayLeontain
plant specific tests or plant-specific

I documents. Attachments'shall be !
! labeled as " Attachment 8.1", Attachment'
! 8.2", etc. The attachment-number and a

descriptive title _shall beilocated at.
the-top centor of-the page.

6.2.2.9 Appendices (Numbered' Alphabetically)- ;
. R

l This section shal1LeontainLamplifying- 1
information, plant. specific' tests' orc
plant specific documents ~.

-1

|

!

Rev.: 4'-
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6.2.3 Page Identification f

l The abbreviation-NSEM followed by the appro-
priate procedure numbertshall be located at the
bottom center of each page. In addition, the
revision number, date and page number of total
pages shall be included in the lower right
corner of all pages following the cover sheet.: iOriginal procedules shall be-designated.'as J
"Rev. 0". Page rumber of total pages for
figures and atta,hments shall follow the-figure
or attachment nutber as follows:- "7.1-1 of U

for figuret 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

i
in parentheses.

j

6.2.5 Text Revision Identification

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

O changes should be included as an attachment in:
Section 8.0-(marginal note directory).:

,

6.3 Preparation Of NSEM Procedures I

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

6.3.2 Plant specific tests or plant. specific
documents that exist as attachments or

| appendices to approved NSEM procedures are
L exempt from the review, approval and'
L distribution requirements of this procedure.
'

Some examples aret. System Tests, Malfunction'
Tests, Normal Operating Tests,iMalfunction
Cause & Effects Documents and Simulator

| Operability Tests.

I 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:

(~h
L.)'

Rev.:. 4
Date: 7/30/90 H
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f- 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. labeling
requirements called out in Sections
6.2.2.0, 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. Revision 'f a unit-
specific document-(e.g., totachment or

I appendix) does not conste.t.tte revision
of the overall procedure, therefore,
SCCC 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 originating unit only (i.e. MP1,
or MP2 or MP3 or CY).

6.4 Review Of NSEM Procedures !

g'*g 6.4.1 The Manager, STSB shall distribute copies of the.
(j 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 for the.

4 units.

| The Supervisor of Simulation Computer.
'

Engineering (SCE) and the-Supervisor of
Hardware Maintenance.

6.4.2 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.
6.5 Approval Of NSEM Procedures-

6.5.1 All new procedures and/or procedure revisions.
shall be brought beforeithe SCCC for discussion i
and disposition of all review comments.

O
Rev.: '4 i

Date: 7/30/90
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6.5.2 The Director, Nuclear' Training shall be
f~s) responsible for approving all procedt es
\m/ and/or procadure - revisions,

6.6 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 i
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 Individual Supervisors of.

Operator Training (SOTS)
6.6.3.5 The Supervisor, ASRMS

-~g 6.6.3.6 Supervisor of Simulation Computer(_j Engineering (SCE)
6.6.3.7 Supervisor of Hardware Maintenance
6.6.3.8 The Four Unit Software-Coordinators
6.6.3.9 The Four Unit Operations Consultants

6.7 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 If the SCCC rules to delete the procedure,-the
Manager, STSB shall notify NSEM holders by.use
of the NSEM Procedure DibpCJition Form 7.3. A
revised table of contents chall be issued.

6.8 Periodic Review of NSEM Procedures
1 f

NSEM procedores shall be reviewed at least once every'
two years to ensure accuracy and compliance with | /lregulatory requirements. Attachment 8.1 provides a

,

breakdown of procedures and responsible individuals. -

O
Rev.: 4
.Date: 7/30/90
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7.0 FIGURES

7.1 NSEM Procedure Transmittal Form
7.2 NSEM Procedure Receipt AcknowledgmentLRecord
7.3 NSEM Procedure Disposition Form

,

8.0 ATTACHMENTS

8.1 Nuclear Simulator Engineering Manual Procedures.
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L FIGURE 7.1

NSEM PROCEDURE TRANSMITTAL FORM

Ov
PLEASE COMPLETE AND RETURN THIS SHEET TO: ;

i

Manager, STSB

ATTN: Diana Kruse

l

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

,

O
A Table of Contents, Revision is also attached to,

reflect current status'of the NSEM procedures. Please !

remove the superseded Table of Contents and-insert the
new one.

:

TRANSMITTAL NO.: DATED: __ ,

i

.i
Signature of Manual Holder Date- Manual No.

'

|

~ 0)(, Rev.: 4
Date: 7/30/90

| NSEM-1.01 Page: _7.1-1 of 1-

L
L_______.._. .
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Figure 7.2
i

NSEM PROCEDURE RECEIPT.-ACKNOWLEDGMENT RECORD

IO
TRANSMITTAL NO. DATE

DESCRIPTION:

.|
u

ICONTROLLED COPY HOLDERS

MANUAL
NO. HOLDER ACK. !

,

1 Director, Nuclear-Training
Manager, OTB

2 Manager, STSB

\

4 MP3, Supv. of Oper Trng

5 MP2, Supv. of Oper Trng

("' 6 MP1, Supv. of Oper Trng
N 7 CY, Supv. of Oper Trng

8 Supervisor, ASRMS -I
,

i 9 Supv. of Sim Computer Enc (SCE)
1 .)

10 Supv. of Hardware Maintenance
.

11 Operations Consultant (MP1)'

12 Operations Consultant (MP2)

13 Operations Consultant (MP3)

14 Operations consultant (CY)

15 Software Coordinator (MP1)
16 Software Coordinator.(MP2)
17 Software Coordinator (MP3)-
18 Software Coordinator (CY) .i

,

O)G
Rev.: 4
Date: 7/30/90

NSEM 1.01 Page: 7.2-1:of.1
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Figure 7.3

,

NSEM PROCEDURE-DISPOSITION FORM
|

|;

|

TO: Date I
i

-Transmittal No.,

|

| I

i

!
FROM: Manager, STSB >

!

SUBJECT: Disposition of NSEM Procedures
,

'

Procedure No.

(New / Old) Rev. Date Location Disposition

rh
b

|

|

|

,

|

1

/~N .Rev.: 4i

k_). Date: 7/30/90
NSEM-1.01 Page: 7.3-1 of 1

;
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.

ATTACHMENT 8.1
t"%

!

' NUCLEAR-SIMULATOR ENGINEERING MANUAL PROCEDURES
i

RESPONSIBLE '

BRANCH PROCEDURE

1

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

O STSB NSEM-2.03, Comparison of Simulation Diagrams to ;
i Simulation Models

SECTION 3

STSB NSEM-3.01, Definition and Control of the Simulator
Data Base

STSB NSEM-3.02, Control of Simulator Documentation

SECTION 4

OTB NSEM-4.01, System Tests

OTB NSEM-4.02, certified Initial Conditions

OTB NSEM-4.03, Certified Remote Functions

OTB NSEM-4.04, Major Malfunction Testing
i

1

1

Rev.: 4 >

Date: 7/30/90
NSEM-1.01 Page: 8.1-1 of 2'
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!

NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES
|

|

RESPONSIBLE '

BRANCH PROCEDURE

SECTION 4 (continued)
i

OTB NSEM-4.05, Minor Malfunction Testing i

OTB/STSB NSEM-4.07, Master Testing Schedule

OTB/STSB NSEM-4.08, Simulator Operating Limits i

OTB NSEM-4.09, simulator Operability Testing

OTB NSEM-4.10, Normal Operations

OTB NSEM-4.ll, Instructor Station Interface

STSB NSEM-4.12, Physical Fidelity verification j,

|

| STSB NSEM-4.13, Real-time Simulation Verification
=t

SECTION 5

STSB NSEM-5.01, Simulator Modification Control
' Procedure

i OTB NSEM-5.02, Retest Guidelines
,

SECTION 6

OTB NSEM-6.01, Student Feedback

OTB NSEM-6.02, Development of New Simulator Guides-

OTB 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
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j

-ATTACHMENT 8.2
|

|O MARGINAL NOTE DIRECTORY ;

! !

l i

l

:

I
t

1, Added requirement for biennial review of NSEM procedures.

2. Added Attachment 8.1 assigning responsibility for;

|
review of NSEM procedures.

3. Deleted controlled copy #3 (Manager, OTB.to share.
l Director's copy)

!
I

!

()
!

t

,

O
Rev.: 4
Datet 7/30/90

NSEM-1.01- Page: 8.2-1 of 1
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!

.

NORTHEAST UTILITIES- (

NUCLEAR SIMULATOR ENGINEERING MANUAL ;

.!

NSEM - 1.02

SIMULATOR CERTIFICATION PRO' GRAM OVERVIEW

!

)
1.

.

O
// [] A#Responsible

Individual WK M V.[ (pI'O>> d _.
py (g~e inDla;or Technical ;

Support
4

Approved:
p ecto y Nuclear Training

Revision: 1

|-
1 ^
|

Date: 5/11/89 |

SCCC Meeting No: . 89-005

O
|

| !

i

. . _ . . . _ . . , ._ . . . . - _ . , _ - , . _ _. .. .-. -f
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,

PURPOSEg g. 0
1.1 To provide an overview of Northeast Utilities'

certification Program for its four nuclear plant
t

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.

2.0 APPLICABILITY

This procedura applies to those Branches / Sections within
the Nuclear Training Department which are part of the
simulator certification Program, i.e., Simulator Technical
Support Branch, Operator Training Branch, and-
Administrative Services and Records Management Section.

3.0 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 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 |/ s
effectively controlling simulator configuration.

+

3.5 NUREG 1258, December 1987 - Describes the procedures | /l\
and techniques which will be er71oyed 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, 1987.

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

O Rev.: 1
Date: 5/11/89
Page 1 of 9
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i s

4.0 DEFINITIONS

f) 4.1 Design Data-Base - The reference plant data which is|

the basis for the current simulator hardware'

configuration and software models.

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

:certification process. .

,

4.3 STSB - Simulator .tchnical Support Branch of the
Nuclear Training partment.

,

4.4 o*B - Operator Training Branch of the Nuclear Training- y
sap?r r3nt.e

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

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

4.7 PDCR - A Plant Design Change Record which contains all-
,

necessary information and forms to accomplish incan-

O orderly manner the modification at a plant system, j

structure or component.
|

4.8 LER - License Event Report' required by NRC.10CFR 50-73 A |
vhich describes those events which shall be reported /4L\ j
sithin 30 days after discovery of the event. ;

4.9 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.

5.0 RESPONSIBILITIES
,

5.1 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 "

10CRF55.45(b) and responsive to NU's corporate goal y

of cost containment.

i

O
-

Rev.: 1 {Date: 5/11/89 |
Page: 2 of 9 !

i

NSEM-1.02
'



- . . - . - _ - _ . _ _ - _ . _ _ - _

|

5.2 Manager, simulator Technical support tranch

() 5.2.1 Responsible for coor(inatin ;the- rogram among
the various NTD branches'an sect one to ensure
that simulator-certification is accomplished
according to the timetable established by the
Director, Nuclear Training.

5.2.2 Responsible for all Configuration Management
activities, including:

o Simulator Design Data Bases
o Simulator Documentation
o Modification Control

5.2.3 Responsible for the development and maintenance
of the Nuclear Simulator Engineering Manual
(NSEM).

5.2.4 Responsible for the resolution of identified
| deficiencies between the simulator and the
| reference plant in-a timely manner; responsive

to the training needs, regulatory requirements -

and NU's goal of cost containment.
,

| 5.2.5 Responsible for t'he development,
implementation and maintenance of specific NSEM .

procedures identified in Attachment 8.1.

( 5.3 Manager, Operator Training Branch

5.3.1 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
;

5.4.1 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.

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

O Rev.: 1 ,

Date:-5/11/89
'Page: 3 of 9-

NSEM-1.02

l



. - _ - - - . . - . - _ _ _ - - - - ___ _ . _. . . -. r--. . - _ - - - _ . . - - .

t

:(

6.0 INSTRUCTIONS

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

o Ensure that each simulator possesses the. capability
to support the training program with which it is'

used.
i

'

o Provide for certification in a' timely, cost
,

effective manner, addressing the specific
,

requirements of Regulatory Guide 1.l*9, NRC|

l 10CRr55.45(b) and NUREG 1258 while remaining
! responsive to NU's corporate goal of cost i

l containment,

i

| o Ensure on-going certification compliance with the
requirements set forth in ANSI /ANS-3.5,1985.

4

The certification Program consists of three main
components: Definition of the-scope of simulation,
validation of the Scope of Simulation,'and
configuration Management, rigure 7.1.provides an
overview of the relationships and 16teractions between . .

the major functions of the. program.

6.1 Definition of the Scope of simulation .

I'T A determination of the scope of simulation required to
(_) support the training curriculum shall be made for each. !

simulator. This determination-shall.be based upon the
NU Simulator Training Guides which encompass:

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

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

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

;

see rigure 7.2 for an overview of this process.

6.2 Trainer Validation

The scope of simulation defined.in Step-6.1 shall be
validated by performance testing and. verification.
rigures 7.3 and 7.4 provide an overview of this.

process.

!

. Rev.: 1-

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

6.2.1 Simulator Performance Testing

() A specific performance test shall be developed
for each simulator which will fulfill the
testing requirements of ANSI /AN8-3.5,1985,' INFO

i

86-026 Guideline for Simulator Training, and 1
NUREG-1258. H

,

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

o Instructor Interface Capabilities- !

o Steady-State-Stability
o " Certified"' Remote Functions
o System operability
o Real-Time Simulation ,

'

o Normal Operations Capability !

o " Certified" Malfunctions
o Transients
o Plant Process Computer Capabilities

6.2.1.2 The Acceptance Test Procedure -( ATP) 'I
developed and-implemented-as part

*
of simulator procurement shall fors
the basis for these tests. The
Simulator Performance Test shall be~a .

dynamic document and shall-be updated

O to reflect modifications made to the
simulator and/or new plant performance
data.

6.2.1.3 The simulator Performance Test shall
be used to establish baseline fidelity
for the initial certification - t

submittal and shall serve lus the
'

vehicle for continuing fidelity.
verification.

6.2.2 Verification

| This section contains activities which are- 3

'
| requirements of certification but-do not fit

within the context of performance testing.>

j 6.2.2.1 Defined simulator operating Limits. j

i This shall be accomplished by
'

determining model limitations,
identifying key parameters and their
boundaries and providing.a method for ;

alerting. instructors when an operating 4

limit is surge ded.

O Rev.: 1
Date: 5/11/89',

'

Page: 5 of 9 i
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,

|

6.2.2.2 Plant-Referenced Physical ridelity-

Physical fidelity shall be verified by
conducting periodic comparisons of the
trainer to the reference plant in the
areas of panel simulation,1 instrument
and control configuration and ambient *

operating environment. Any identified ;

discrepancies shall be evaluated to-
determine the consequence.to the

t

i
simulator's ability to be used as an (

| effective training teol.

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
O of initial conditions required by the

; operator Training Program.

i 6.3 CONFIGURATION KANAGEMENT

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 training curri-
culum, that regulatory commitments are satisfied and-
that NU's corporate commitment to cost containment is
followed.

6.3.1 Simulator Design Datt Base
,

The specific reference plant data which forms
the basis for the current Simulator Hardware
Configuration and Software-Models shall be

L 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 usedswherever,

|

i

possible to interface with the data. (See Figure
7.5 for an overview of this process.)

Rev.3,1 '

Date: 5/11/89 "

Page 6 of 9
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<

6.3.2 Simulator Documentation i

() simulator-specific documentation is needed: for
certification and maintenance. This documenta-
tion shall be controlled and updated, but shall
not be considered to be part of the Simulator
Design Data-Base.,

6.3.2.1 Simulator System Documentation Manuals

These manuals shall provide' design.
I materials for each simulated system - 1

1| model and shall-be maintained through
vendor support software in accordance

,

; with the Simulator System Documenta-
tion Standard.

6.3.2.2 Software

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

6.3.2.3 Simulator Test Results
i

This category shall include the'

completed construction ATP and all,

in-service performance'and operability
tests,

6.3.2.4 Closed Simulator Design ChangesE(SDCS)j

Following update.of the Simulator
Design Data Base, closed SDCs shall be -'

maintained in a historical file.

6.3.3 Modification control

A process shall be employed which controls /h\
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-implemented
to establish control over the coordina-
tion, resolution and documentation of
identified differences between the
simulator and-the reference. plant;;and-
maintains the integrity of simulator

| software, hardware-and design data base.

O
Rev.: 1
Date: 5/11/89
'Page: 7.of 9
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,

6.3.3.2 Simulator Configuration control
;Committee (SCCC)

A committee shall be established which
is responsible for ov'erall simulator
design control and the management of all

i NTD resources involvedEin the simulator
i modification effort. The SCCC shall

comprise representatives from both the
l operator Training Branch and the Simula- 1

*

toe Technical Support Branch and shall
be chaired by the Director, Nuclear. 3t '

L Training.

6.3.3.3 Simulator Design Change Tracking

| A computer-Lased data retrieval program.
shall be used to track the status of all.

|
identified simulator discrepancies and a
report shall be generated on a weekly'

basis. This report shall contain.
|

|
updated, pertinent information-useful to
OTB-and STSB in the conduct'of simulator

,

modification activities.'

,

6.3.4 Expansion of the Scope of Simulation.
^

Outside Events which have-the capability for-

O affecting the training programs and/or trainer-
configuration shall be periodically monitored.
(Refer to Figure 7.7 for details.)

6.4 IMPLEMENTATION

| The Certification Program shall be implemented first
on the MP2 trainer. Procedures and techniques will be
developed and refined there and then the process shall
continue on the other trainers.. These procedures ~
shall be structured such that they are applicable to
all four simulators.. Only true plant specific or
simulator specific functions and data should be
unique.

This approach will limit the effort; lost on incorrect
or inappropriate methodologies, enforce conformity and

-consistency as the procedures and methodology are
applied >from one trainer to the next.and. allow for
final definition of regulatory interpretations.

O
Rev.s.1
Date: 5/11/89
Page 8 of 9
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,

7 ertification Program Overview
7.2 scope of simulation
7.3 Trainer validation
7.4 Simulator Performance Testing
7.5 Simulator Design Data Base A
7.6 Modification control gg '

7.7 Expansion of Scope of Simulation

-

s

;

,

8.0 ATTACHMENTS

8.1 Nuclear Simulator Engineering Manual Procedures
8.2 Marginal Note Directory

[

.

.

i

l

1

l

l

O>
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FIGURE 7.2

SCOPE OF SIMULATION j
i
6

!

' !
;

i

OTB !

.

! MALf~UNCllONS CAUSL AND ,

I f F ECIS DOCUMt NT

. I

NSEM -2.01
; _______ ________ _____________ ,

e e
e s

-e g
18 e Sy3g - je ,

e yggigy giggg ging , NSEM- 2.02
DEVELOP SIMULATOR SYSTEM MANUAL

.

SIMill.AIOR IRAINtf 4G ,e

GUIDES Li3LOMI'AM e. DEFINE WHICH PROVIDES A CENERAL'
e DEI INE e
e ALL EVENTS SPECiflED " CERTIFIED ~ OVERVIEW OF THE-

@e. TRAINfMG
TRAINER - SIMULATOR S ECIFIC CAPA0lLlilES'g "

IN ANSt/ANS-3.5.1985s REQUIREMENTS e
e (SECTIONS 3.11: AND 3.12). e (IC S.MF*S.RF'S.ETC) I

,

AND REC. GUIDE 1.149 8 ANSI /ANS-3.5.1985
g

'8 SECTION C1. e

: e ,

* .e
e g

8 e
ee_______________-___________e,

,

'
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1 PURPOS8' ..

The purpose'of this procedure is to define the scope of
simulation 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 defin9d based on training i

requirements. The training requirements used to define the ;

scope of simulation will be a result -! a systematic
approach to training process. The et put of this procedure
will be is list of hardware (panels, components & instru-
ments) and sof ttfat e (c corrected and updated set of
simulater System Diagrams) which comprise the required
scope of simulation to support the training requirements.

,

2.0 APPLICABILITY .

'

This procedure applies to the Nuclear Training Department ,

(NTD), including the Operator. Training Branch (OTS), the
Simulator Technical support Branch (STSB), and other "

Northeast Utilities (NU) organisations performing functions ;~'in support of the NU Simulator Certification Program. .

)3.0 REFERENCES

3.1 ANSI /AN83.5-1985 - 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 methodology for certification
by endorsing AN81/ANS-3.5, 1985 with some additional
requirements.

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

3.4 Electric Power Research Institute (EPRI),
Qualification Plan for the Millstone II Simulator
(Rev. 0 12/55), prepared by General Physics
Corporation.

3.5 NU Simulator Certification Program (draft)

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

1

O
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,

k

'

.

! '

3.7 10CFR 55.45, operating Tests

3.8 NTDD-l[, Simulator Certification and Configuration
|

Management control

,

4.0 DEFINITIONS

a form (STS-BI-FlA) used by4.1 Deficiency Report (DR) -

the operator Training stanch (OTS) and the simulator
| Technical support Group (STS) to record all
| identified simulator deficiencies between the -

simulator and reference plant.

training documentI 4.2 simulator Instructor Guide (SIGl -

i providing guidance and instructtons for the conduct
j of simulator training.

4.3 simulation system Diagram (SSD) functional- .

representation of the simulator modeling for a given .

system. .

.

4.4 Task selection / Training Planning Report (TS/TPR) '
-

matrix representation or the tasks for a given job ... ,

specifying the training environment and lesson plan *- *

numbers for providing training on each.

4.5 simulated Hardware List - a list of all controls,
indications, and annunciators physically represented
on the simulator, not including the instructor's
station.

4.6 simulated systems /Flowpaths List - a compilation of
the simulator's simulation system Diagrams with
systems /flogeths identified in tabular form attached

| to each. (Flowpaths may be indicated in hi-liter on
the SSD for clarity)'

1

5.0 RESPONSIBILITIES

Assistant,'upervisor simulator Training (Asst)| 5.1 s

5.1.1 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.

*

O
Rev.: 0
Date: 2/9/88
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|

|

5.1.3 Responsible for reviewing and a roving the
outputs of this procedure, defi ng the scope

. of simulation for hardware and software
systems required for simulator certification.

,

5.2 simulator Instructors

5.2.1 Responsible for conducting performance-based
review / analysis activities.

'

5.2.2 Responsible scr writing Deficiency Reports
(DR) as required.

.

6.0 INSTRUCTIONS

| 6.1 Validating the simulator Instructor Guides (8IG)

| NOTE: The purpose of this section is to ensure that the *

simulator Guides to be used encompass all thei *

( training requirements specified by the Ts/TPR. *

9
6.1.1 Assigned simulator instructors shall validate

the T8/TPR to the SIG's. ;--,

6.1.1.1 Obtain copies of the unit's Ts/TPR

O cor Reactor Operator (RO) and Senior
Reactor Operator (SRO),

I

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

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

6.1.1.4 Document the review by signin in the
appropriate location on NSEM- .01,

,- Forn 7.1, Section 1.

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

!
4

1

,

; o
Rev.: 0 ),
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..p.1.2.1 Obtain copies of all of the unit's
SIG's in existence es of the date of
this review, Licensod operator-

Initial Training (L)IT), Licensed
operator upgrade Training (LOUT),
Licensed Operator Requalification
Training (LORT), and any others).

6.1.2.2 on N8tM-2.01, Fora 7.1, list all of
the SIC's to be reviewed under
Section 2.

6.1.2.3 Review each SIG against-the list of
AN8-3.5 evolutions and transients

ilisted on NSEM-2.01, Fora 7.1, '

Section 3.

6.1.2.4 For each AN8-3.5 requirement .

satisfied by a 810, list the guide i.

number in the corresponding location ,

on N8BM-2.01, Fora 7.1, Section 3.
.

NOTE: Some SIG's may satisfy more than one
...AN8-3.5 requirement. The SIG should *-

be listed for each.
'

6.1.2.5 After all SIG's have been reviewed,
check NSEM-2.01, Form 7.1, Section 3
to ensure each ANS-3.5 requirement is
referenced to at least one 810.

6.1.2.6 For any AN8-3.5 requirement not
ireferenced to a SIG, list the plant ;

operating procedure or other document '

used to accomplish the evolution, i

6.1.2.7 Sign and date the completed
N8BM-2.01, Fors 7.1.

6.2 Defining the Scope of Simulation for Hardware Systems
, ,

NOTE: The purpose of this section is to compile a list of
hardware necessary to support training requirements.
6.2.1 Compile a list of all hardware items

physically represented on the simulator.

NOTE: Up-to-date existing hardware lists or panel
;

layout drawinalternatives.gs can be used as acceptable

O
Rev.: 0
Date: 2/9/88
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l

l

|
t

( '

by panel and by system. Component
6.2.1.2 For ease of use, group hardware items
-

11 stings should be by noun name or
* equipment number.

NOTE: When listing handswitches and
controllers, the associated ,

indicating lights, position
indicating meters, and input / output
demand meters are automatica11:r
included and need not be ident:,fied.
Lamicoid nameplates are automatically
included with all hardware items and
need not be identified. Do not
specify switch positions or
functions. Proper operation will be
verified in NSEM-4.01.,

{
6.2.1.2 Where multiple similar components -

exist, only a single entry is -

required. Example: RCP 'A' (3,C,D) *

'
6.2.1.3 Annunciator layout drawings or the

Unit's control Room Annunciator Book .--
**(CRAB) shorld be used for listing -

annunciators.

6.2.2 Assign unique code nuncers to the list of
hardware items compiled in 6.2.1.

6.2.2.1 Annunciator windows should be coded
using the grid location system.
Example: C01-A4 (panel Col, let row '

from top, 4th column from left)
|

| 6.2.2.2 Mardware should be coded by panel,
I system, and order of appearance.

Example: H1-1-1 (panel C01, let
systen listed, 1st component listed)

,

6.2.3 Review the SIG"s and procedures specified on
N83M-2.01, Fora 7.1, section 2 to determine
hardware simulation required to support

| training.

6 2.3.1 Initiate an NSEM-2.01, Form 7.2 for
each SIG and procedure to be
reviewed.

O Rev.: 0 .

Date: 2/9/88 ,

Page 5 of 14
NSEM-2.01

i
-,_ --._ .~... -. --- _....--- _.-.~. ._..--.-._.--.-...- . . . - - . . . - - _ - - --- ~.------.-,....-. ~. ~ .. , - - - -- -



.. . _ . . . - . . - - _ . - . . , - . - -_ - - _ - .- _ . . - . - . - ,

'

!

I i

;

!

O t.

i6.2.3.2 When determining hardware items,
~

identify all associated equipment and ;
indication required for proper. .

operation. Example ammeters, ,

level, pressure, temperature, and
flow instruments, 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 checknark in the
" Required" column on the list of

j hardware or mark off the annunciator
; window grid location, respectively. -

Also, list the hardware ites on the,

N8EM-2.01, Forn 7.2 for the document
being reviewed.

"

i 6.2.3.4 If an annunciator window or hardware
,

| item is identified which does not ,,

appear on the simulated Hardware
List: e

**'a. Verify that the ites was not ..
'

inadvertently omitted. If so,

)
add and code the iten, or

4. Initiate an NSEM-2.01, Fora 7.3
identifying the iten by noun
name and equipment number and the

,

SIG and/or procedure requiring
the ites.

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

6.2.4.1 Equipment which could be used by
trainees in performing diagnosis or,

which might be used or operated by
control room operators should be
marked off with a single asterisk in
the " Required" column of the hardware

,

list or annunciator location grid.

O
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{ ,,6.2.4.2 Equipment and annunciators whose
presence is required solely for1

'

support of physical fidelity should.

i be checked off with a double
j asterisk.
:

6.2.4.3 Any remaining hardware items and/or
annunciators should be listed by
equipment name and number and

| hardware code r taber or annunciator 1

! grid location on N8EM-2.01, Fora 7.4. |
!

| 6.2.5 Perform an independent review to resolve
non-modeled hardware items listed on
NSEM-2.01, Forn 7.3.

i 6.2.5.1 Two independent instructors should i

| review the SIG's and/or procedures i
.

specified to determine if acceptable'

alternate equipment exists. !
,

.

; 6.2.5.2 Items so resolved should be checked *

off and the justification specified.|

,,,
;

i 6.2.5.3 Non-modeled items determined to be '*

j required shall be DR'ed and the DR-
1 number should be entered on the

NSEM-2.01, Forn 7.3.
,

I

I 6.2.5.4 A line ites on the close-out for DR's
; so initiated shall be to update the
' N8EM-2.01, Forn 7.3 and the Simulated

| Hardware List.
{

) 6.2.6 Perform an independent review to resolve
; simulator hardware items listed on NSEM-2.01,
i Forn 7.4. i

! l
6.2.6.1 Two independent instructors should ;

,

i evaluate the hardware items listed to !

! determine if their presence could .)
'

,

have a negative impact on training.
1

l 6.2.6.2 Those items determined to have a .

negative impact on training should be |
'

.

DR'ed for removal. The DR number
should be entered on N8EM-2.01, Farm>

i 7.4. i
; '

;

; t

j

Rev.: 0
Date: 2/9/88
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i
)

.f.2.6.3 A line ites on the close-out for DR's-

so initiated shall be to update the
NSEM-2.01, Fora 7.4 and the slaulated .

!

.

Hardware List. |

6.2.6.4 Remaining items determined not to
have a negative impact on training
should be checked off on the
NSEM-2.01, Forn 7.4 and marked with a

.

triple asterisk on the simulated
Hardware List.

6.3 Validating the simulation system Diagrams (asD's)

NOTE: The purpose of this section is to ensure that
existing simulator system Drawings contain no errors
relative to the more complete plant Piping and-
Instrumentation Drawings (P&ID's). .

,

|

6.3.1 Assigned simulator instructors shall validate I
*

..

the asD's to the plant P and ID's and -

electrical distribution drawings. -

|
''

6.3.1.1 obtain a set of the unit's systems .

P and ID's and electrical i
*

j distribution drawings.

I 6.3.1.2 Obtain a complete set of the '

| simulator's asD's.
j

1 6.3.1.3 All electrical distribution and fluid
I system SKD's should be compared with
'

their respective plant drawing (s) for
the followings

a. Functional similarity of
3

flowpaths. ;

ib. Functional similarity of '

components and component-
locations in the system. )

-

,

i
c. Functicnal similarity of system

interfaces.
'

d. Functional similarity of
instrumentation with control roca !

indication, alarm function, or I
control function, j

O
Rev.: 0 !

Date: 2/9/08
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'

:
i

!

I I

i)Q
'

e. Functional similarity of computer'

..

points.
:,

! NOTE: SSD's depicting logic and |
! modeling for electronic and
i electric control systems do not
j compare readily with plant.
: schematics and wiring diagrams. i

i The discernible effects of 4

| functional similarity will be '

! verified during system testing.

! 6.3.1.4 Any identified discrepancies should
be noted on an NSEM-2.01, Forn 7.5

) and maintained with the SSD during |
; the software review.
i -

6.4 Defining the scope of Simulation for Software Systems -

'

NOTE: The purpose of thip section is to compile a list of -

corrected and updated simulator-System Drawings ,
necessary to support training requirements.

,

.''6.4.1 on the electrical distribution and fluid4 *-

system ssD's, identify the flowpaths that
| would be used during normal, abnormal,

transient, or energency plant opera. ting
conditions ( flowpaths may be tracee', in
hi-liter for clarity). i

6.4.1.1 compile a list of identified
flowpaths for each ssp. Code .

flowpaths by system designator and
numerical order. Example.: RS-3,
RsCCW, third flowpath ljsted.

NOTE: Flowpaths which invcive more than one
system or SSD shculd be listed for
one system only and referenced on the
830 1:,sts with which it interfaces.

.

. <

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

6.4.2 58D's depicting modeling for electric and
electronic control systems should be listed by
system designator for use during performance
of 6.4.3, e.g.: RFS, ESAS, RRS.

1
.

Rev.: 0 ,
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,

i i

| \

| |
t

!

!

|
I

.

j NOTE: 580's dopicting simulator modeling concepts
.a'hould not be considered for this review, t

'

e.g.: core nodalisation, thermodynamic ,

* relationships, model hierarchies. '
,

!

l 6.4.3 Assigned instructors shall. review all of the
SIG's and procedures specified on NsEM-2.01,
Forn 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 IC's will be certified in NSEM-4.02..
,

! 6.4.3.1 Initiate an NSEM-2.01, Fors 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 . |.

I flowpaths, or initiate flowpaths in |
'

previously idle systems. *

'

...

NOTE: When identifying flowpaths,_ consider *-
,

those which would be exercised by
correct and reasonably' incorrectO trainee actions. Absurd, but
physically possible, flow paths
should not be considered.

6.4.3.3 Review the respective SSD's ar.d- I

flowpath lists to ensure the !!1owpath
and all required components c:e
represented.

6.4.3.4 On the simulated Systems /Flowpaths
List, check off each flowpath/ system
when identified for the first time.
Also, by code, list the flowpath/
system on the NSEM-2.01, Forn 7.6 for,

the SIG or procedure being reviewed.-

6.4'.3.5 If, a flowpath or component is identi-
| tied which does not appear on the

flowpath list or the respective 880,
perform the following

,

a. Re-evaluate the SIG or procedure
to verify the flowpath i

determination is correct.
!

i

O |

Rev.: 0
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( b. Re-evaluate the 88D to ensure the
flowpath was not omitted. If

~

omitted, identify, code and.

proceed.

c. Evaluate plant drawings to ensure
the flowpath exists.

d. On a flowpath discrepancy form,
N8EM-2.01, Fors 7.7, list the SIG
or procedure number, describe the. ;

flowpath or component identified, i

and specify the determination of
the validity per step c. ,

6.4.3.6 If an S8D has an N8EM-2.01, Forn 7.5
attached, review the functional
dissimilarities specified for adverse
impact on flowpaths identified. ,';

i a. If no adverse' impact, proceed. *e

~

b. If an adverse impact is
determined, list the SIG or --

,.
'

procedure number in the .

appropriate column on the
O, NsEM-2.01, torn 7.5.

6.4.4 After all SIG's and procedures have been
reviewed, list all unchecked systems and flow-
paths on NstM-2.01, Forn 7.8.

6.4.5 Perform an independent review to resolve any
functional dissimilarities identified on the
N8EM-2.01, Forn 7.5 for each asD.

6.4.5.1 Two independent instructors should
review the 88D and respective plant ,

drawings to verify that the functional
dissimilarity exists. If not, close

,- out the line ites.

6.4.5.2 If an adverse impact is listed against'
a verified iten, evaluate the 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 trainee.

Rev.: 0
Date: 2/9/88
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NSEM-2.01

'

. _ . . _ . . _ _ . _ _ . . . _ . . _ ~ _ _ _ _ . , _ . _ _ , _ _ _ _ _ _ _ _ . . _ . . . _ _ . _ _ . . . _ . _ _ _



() 6.4.5.4 If a 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 ites on the
DR closecut should be to update the
$sD and close out the line ites on the
respective NSEM-2.01, Fors 7.5.

6.4.6 Perform an independent review to resolve
flowpath discrepancies listed on N8EM-2.01,
Forn 7.7.

6.4.6.1 Two instructors should reverify the
flowpath discrepancy per step' i

6.4.3.5. |
*

. 1

6.4.6.1 If the SIG or procedure requires an. I
*

actual flowpath which is not modeled, ,

"submit a DR to include the flowpath/
component. A line ites on the DR --

'

closecut should be to update the 880, .

the NSEM-2.01, Forn 7.7 and the

() simulated systems /Flowpaths List.

6.4.6.3 If a SIG requires a non-existent
flowpath, an NTM 2.06 Fora 7.2 should
be submitted to revise the 810.and
update the NSEM-2.01, Forn 7.7.

,

6.4.7 Perform an independent review to disposition
. systems and flowpaths listed on NSEM-2.01,

Forn 7.8.

6.4.7.1 Two instructors should reevaluate i

each item using the criteria of steps j
6.4.1 and 6.4.3.2.

i

6.4.7.2 Items satisfying any of the specified
criteria should be checked off on the
systems /Flowpaths List and thei

I resolution specified on NSEM-2.01, ;

Forn 7.8.

O
Rev.: 0
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i
,

l

i

: :

i |

1 6.4.7.3 Items failing to meet any of the
{ specified criteria should be marked*

..

; CNR, (certification not required), on
the systems /Flowpaths List; '*

applicable portions of ssD's should
be circled in red and annotated CNR,
and the resolution specified on
NsBM-2.01, Forn 7.8.

,

6.5 Disposition of Forms Generated ;

'

6.5.1 Forward completed originals of the following
to the Assistant supervisor - simulator
Training (Asst) for review and approval:

6.5.1.1 NSEM-2.01, Forn 7.1

6.5.1.2 simulated Hardware List;

.

; 6.5.1.3 copies of all SIG's and procedures, j.

i specified on NSEM-2.01, Forn 7.1, ..

| with their respective NSBM-2.01, Fora *

7.2 and Fora 7.6 attached. *

' ' '

6.5.1.4 NstM-2.01, Forn 7.3 *-
,

6.5.1.5 NstM-2.01, Forn 7.4

6.5.1.6 simulated systems /Flowpatha List with
the applicable copies of NSEM-2.01,
Forn 7.5 attached.

6.5.1.7 NSEM-2.01, Forn 7.7

6.5.2 The ASST wt11 forward the approved originals -
i

| specified in (s.5.1 to Controlled Document
storage for :stention with simulator
certificat'.on records.

6.5.3 Copies of the approved simulated Hardware
List.and simulated systems /Flowpaths List
sha'11 be provided as inputs to NstM-4.01.

- 6.5.4 Copies of the approved simulator Hardware List
and Dieulator system Diagrams (with !

corrections) shall be transmitted via formal
meno to STss for verification of hardware
physical fidelity and software model
verification.

l

C:) !
Rev.: 0
Date: 2/9/88 )

i
. Page 13 of 14

NSEM-2.01 1

,

,,y-,, ..-..,#--,. . ..- --..-,,.,~.,-~.e~,..ve,..w,. . - - -, , . --.m..,. m,.,,_.,._....,_,,,,w _e , . - - - , - . , - - . . - - - - - . , . , . ,--r- -- ,e , -..- -



. . - . - - - - . - . . . - - . . - - - . - - - - - . _ _ - - . . . - - - - - . . - - - - . . . . . . . - . - - - . . - .-

i !

I I

l i

i

i
1

1.0 FORMS
,

,

i 7.1 SIG Validation Form ,

i
i 7.2 SIG/ Procedure Required Hardware / Annunciator Fora
!

7.3 Hardware Discrepancy Fora
,

!

! 7.4 Modeled Hardware Not Required for Training Form

7.5 ssD Functional Dissimilarity Fors-

7.6 SIG/ Procedure Required System /Flowpath Fors
?

i 7.7 Software Discrepancy Forn

7.8 systems /Flowpaths Not Required for Training Forn

8.0 ATTACNMENTS +

NONE
.

;

! -

| ...
,,

i *

|O
:

1

i,

a

i

,

!
i
4 .

1:
i -

i
4

|

!O
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Forn 7.1

SIG 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 sir All tasks not
selected for simulator training have "NTR" h1 Training
Required) entered in the simulator column.

Reviewer's fignature Date

.

section 2 -

'
I

The below listed sIG's for the Lo!T, LOUT, *
and LORT programs are to be reviewed per NEEN-2.01:

**
. . ,

.

,o '

.'

|

| '

.

O
^

Rev 0 1
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1

j

| 1
.

i1

section 2 continuation
,

.

.

..

.

!

l
.

i

'
i

i .

: -

|
*

i

i a

.

...
..

.

.

1
,

i
| |

1
!

I

.

.

4

i,

|
|

4
'

O .
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1
i

Section 3

()ANS 3.5 Normal Plant Evolutions:

1. Plant startup Cold shutdown to Not Standby:

2. Nuclear startup Not standby (to 100%-Pow 6r):

:

.

.

.

..

3. Turbine Startup and Generator Synchronisation
...

,,
.

O
|

!

4. Reactor Trip followed by Recovery to 100% Powert |

|

.'
,

l

i

1

'

1

Rev 0 i

!
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d

|
,

I

5. Operations at Hot Standby:
,

~

!O l..

!
: .

!

!
'

6. Load changes:
,

1

1

>

,

7. Startup, Shutdown, and Power Operations with Less than Full
Reactor Coolant Plow (If allowed by Technical *

Specifications):
.

i

4P

'

. . .
,

,

'
*

; O
8. Plant Shutdown from 100% Power to Hot Standby and Cooldown to

Cold shutdowns

(

.

.

|
|

O<
'

Rev 0 ,

Date: 2/9/48
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_._.. . ,..___._._ ..__. _ __ . . _ _ - . . _ _ . . ~ . . - _ . . _ .. _ _ _ _ . . . . . .._. _ . . _ .



..

T |

I I

| l

! 9. Core Performance Testing (calorimetric, SDM determination, 4

. reactivity coefficient measurements, rod worth testing):
,

..- ,

;

|

| *

,

!
,

t

: 10. Surveillance Testing on Engineering safeguards Facility
| Equipment:
1

!

| '

.

*
ANA 3.5 Malfunctions:

,

a
4

1. 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'

|

2. Loss of Instrument Air:

.'

i

' '

Rev 0
Date: 2/9/88

i Page: 7.1-5 of 10
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:

'
i

i

i
i

3. Loss of/ Degraded Electrical Powers
,

!O -

..
!

:
i ..

|

|

4. Loss of Reactor Coolant Systen Flows

!

i
,.

1

!
.i

l

i

5. Loss of vacuus: -

;
,

.

(

*

***
; .,

|
*

O :
| 6. Loss of Service Waters

7 Loss of shutdown Cooling, Aesidual Heat Removal:

,

.

e

i

O
Rev 0
Date: '2/9/88
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.

. .

.

8. Loss of closed cooling:

O -

.

..

.

9. Loss of Normal Feedwater

|

|

|

|

10. Loss of All Feedwater:
.

.

.

.

**
, , ,

.

O
. Loss of Reactor Proection System Channel:11

12. Control Rod Failures:

.

'
|

.

!

!
'

!

Rev: 0
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)

I

13. Inability to Drive control Rods:

O .

..

!
.

l

,

14. ruel Clad railurest

|
1

!

15. Turbine Trip:

1 \.

| |
.

'

-
..

.

.

16. Generator Trip

;

i

17, railure in Automatic Control Systems affecting Reactivity
and Core Heat Resoyal

!
'

.

.

i
,

;
,

'

.

|
'

,

; i
' i

i

i

!O
J Rev: 0
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1

| 18. Failure of Reactor Cot.lant system Pressure and Volume Control ;

| Systems: '

O >
- .

..

I

;i .

i
'

i

,

b

19. Reactor Trips ;
;,

I

,

i

i ?

!
l

!

20. Main steam / reed Line treak (in/out containment: -

,

|
'

. . .
,

!,
*

lO
21. Nuclear Instrumentation Failures:

:

!

22. Process Instrumentation Alaras and Failures:

.'

.

O1

Rev 0 i
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- _ . . - .__

1

j
| 23. Passive Failures in Engineered safety Features or
i Energency Feedwater:

O'
.

..

i
.

i

|

24. Anticipated Transient Without scram

I

.

!

25. Reactor Pressure Control System Failure ,

;

I .

I
'
;

'
-

.

;
..

.

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

AN8 3.5 evolutions and transients per NSEM-2.01. All ANs 3.5
requirements are referenced to at least one SIG or appropriate
plant procedures or other documents have been identifled and added
to the SIG list in Section 2.

.

Reviewer's signature Date

.

';

l i

!

Approved by Asst Date,

e

i'

!

t

iO
!
' 'Rev 0

Dates'2/9/88:
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:

,

~

rorn 7.2
,

SIG/ PROCEDURE REQUIRED HARDWARE / ANNUNCIATOR 8 |
'(e

.

IThe following hardware and annunciators are required to support
the accomplishment of SIG/ Procedure -on the
simulator:

!

:
!

i

l
:

:.

.

*
.

a
~'

, ,

.

O
'

'

t

,\

:

!

1
-

| *

.

t

i

.

.\
'
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)
i

!

i.
IForn 7.3

, ,

.

.
- HARDWARE DISCREPANCY

-

|

'Equip. Name Equip. No. SIG/ Proc. No. Resolution.

:

!

i

!

!.

t
~

.

.

..

,

i

. ' . .\~ ~ -

4

:

I i
!
,

,

!

i

I

)

.

|
'

!

J

,

|t

|

! I

j

4 Rev.: 0
Approved by A55T .Date:-2/9/88
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,

I

|'

:

l

*

Forn 7.4

MODELEI MARDWARE NOT REQUIRED FOR TRAINING !

!
!

I
Equip. Name Equip. No. Code No. Resolution j

i

i
:

[ , '

'
]

i

i
-

.

.

M

'

~

.

.

O
t

|
.

.

|

|

.

.

O
Rev.: 0
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SSD FUNCTIONAL DISSIMILARITY
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SSD No. Code No. SIG/ Proc. No. Description Resolution
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Forn 7.6
. ,

..

SIG/ PROCEDURE REQUIRED SYSTEM /FLOWPATR ;,'

!

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

'

simulator
i

;
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.I-
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SOFTWARE DISCREPANCY |
*

l

Sys./Flowpath i

SIG/ Proc. No. Description Valid (Y/N) Resolution

i

!

!

!

!

-
t

*

'
.

:s

,!
,

. ..
,,

j*

O
i j
,

j

|
| .,

1

.

#

O
Rev.: 0

-Approved by A55T Date: 2/9/88
Page:-7.7-1 of 1

Date- N5EM-2.01

' ''W+ - " *w----.y7+.y



. _ . . _ _ . . _ _ . _ _ _ _ . _ . _ _ _ . _ _ _ _ _ _ _ . . _ - . . . _ _ _ . , _ . . _ _ . . . _ _ _ . . _ . _ . . _ . _ . _ . . _. . __

E

'~

Forn 7.8-

SY5 TEM /FLOWPATHS NOT REQUIRED FOR TRAINING
.

!

I

system Flowpath-Code-
Designation SSD No. If Applicable Resolution

,

!
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I. .

'1.0 PURPOSE "

i

The purpose'of this procedure is to identify initial |
conditions (IC), remote functions (REM), and malfunctions 1
(MALF) required to support performance-based nuclear power ;

plant operator training on the Northeast Utilities !
simulators for Millstone 1, 2, 3 and connecticut Yankee. -;

2.0 APPLICA8ILITY q

i

This procedure applies to the Nuclear Training Department<

(NTD), including the Operator Training stanch (OTB),
simulator Technical support Branch (STSB) and other

-

Northeast Utilities (NU) organisations performing functions'

in support of the NU Simulator Certification Program.

i ,.

]3.0 REFERENCES -

i 3.1 ANSI /AN83.5-1985 - This standard states the minimal . ;

functional requirements on design data and simulator.

4 performance and operability testing. .--
,,

1

3.2 NRC RG 1.149-Rev. 1, April 1987 - This guide-'

| describes an acceptable methodology for certification
i by endorsing ANSI /ANs-3.5, 1985 with some additional '

requirements.' i

:
'

3.3 NUREG 1258 - Describes the procedures-and techniques ,

* which will be employed to audit certified facilities.

3.4 Electric Power Research Institute (EPRI), -

Qualification' Plan for the Millstone II Simulator,
(Rev. O, 12/55), prepared by General Physics ;

Corporation.
~

3.5 NU Simulator Certification Program-(draft)

3.6 INFO Guidelines for Simulator Training (INFO 86-026)
October 1956,

3.7 10CFR 55.45, operating Tests

3.8 NTDD-17, Simulator Certification and Configuration.
Management Control

|

O
Rev.: 0
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i

;

,

( 4.0 DEFINITIONS .

4.1 Deficiency Report (DR) - a form (STS-sI-F1A) used by
the operator Training stanch (OTB) and the simulator
Technical Support Group (STS) to record all <

identified simulator deficiencies between the
simulator and reference plant.

4.2 Simulator Instructor Guide (8IG) - training document
providing guidance and instructions for the conduct
of simulator training.

4.3 Simulation-System Diagram (88D) - functional
7

representation of the simulator modeling for a given
system.

4.4 Initial condition (IC) - an operational status at .

which the staulator can be initialised. Included are :

time in core life, xenon, decay heat, power level, _'
j system and component operational status.

*

! 4.5 Remote Function (REM) - an instructor initiated input. '
.

I to the simulator model which will provide the same ,

i discernible effects as the corresponding manual *'
.,

; operation in the reference plant.
!

an instructor initiated input to| 4.6 Malfunction'(MALF) -

: the simulator model which.will provide-the trainees-
with similar discernible effects, (initial

! indications and response to corrective actions), as
those of a corresponding equipment aalfunction in the'

| reference plant.
i

j 5.0 RESPONSIBILITIES
-

4

5.1 Assistant Supervisor Simulator Training (Asst)

! 5.1.1 Responsible for assigning Simulator 1

Instructors to conduct performance-based.

; reyiew/ analysis.
| - 4

! 5.1.2 Responsible for assigning Simulator
Instructors to perform independent resolution,

,

of discrepancies. i

;

5.1.3 Responsible for reviewing and approving the
outputs of this procedure identifying the-

.

IC's, REM's, And KALF#s to be certified.

Rev.: 0
j Date: 2/9/88-
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i

5.2 Simulator Instructors

5.2.1 Responsible for conducting performance-based
review / analysis activities. !

5.2.2 Responsible for writing Deficiency Reports
(DR) as required.

,.

6.0 INSTRUCTIONS

6.1 Identifying Requir,ed IC's *

6.1.1 Assigned simulator instructors should review
all SIG's, plant operating procedures, and-
other documents-listed on NSEM-2.01, Form 7'.1, 1

Section 2 to determine initialisation
'

conditions required to support their l
,

-performance.
,

'

6.1.1.1 On NSEM-2.02, Fora 7.1, specify the
following initialisation a

requirements for each document- .

* ~'reviewed: -
.

1 -a. Time in core 11fe.

() b. Operational mode / power level,

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

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

e. Abnormal systes/ component
alignments or status.

,
f. Other specified? conditions,

e.g.: control rod position,'

| turbine speed, main-generator
.

.

,' status, etc.)'

6.1.2 Consolidate initialisation requirements:to
,

develop a list of " basic" IC's.
,

6.1.2.1 Group initialisation requirements-by.

[ time in core life.

} Rev.: 0
Date: 2/9/88
Page: 3 of 9
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!

'
,

|

~
,

i
'

4.1.2.2 Further subdivide these groups by.
operational mode, i.e.:

|' '

startup/ power, hot standby / hot-
shutdown, cold shutdown / shutdown
cooling mode.

6.1.2.3 Further subdivide each group based
on the following requirements: '

a. Relative power level (Modes 1 and' 1
!2) or RC8 temperature (Modes 3,

4, and 5).

b. Xenon levels and trend (' Modes 1,. 1

2, & 3).

c. Specified conditions requiring
lengthy or excessive -

modifict.tions. -

.

NOTE: An initialisation withicontrol
rods inserted may be grouped with ",
a zero power condition with- --

''control rods. partially withdrawn
since.a manual reactor trip can-

',.

be used to quickly establish the-O| requirement. However, main steam
'

in and out of.the turbine <

building should be separated .

since the time to-effect either-
from the other is11engthy.

L6.1.2.4 On NSEM-2.02' Fora 7.2, fill 11n-the,

required information for each of the !

final initialisation groupings.

6.1.2.5 On N8EM-2.02, Fors 7.2,. add any
initialization conditions which.
could'not be readily developed from
one of the above and might'be- i.

requiredLto support training and/or-

simulator testing.
,

6.2 Identify Required REM's
(

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

|

|
l

|

Rev.: 0
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i

6'.2.2 . Assigned simulator instructors should: review
all SIG's, plant operating procedures, and
other documents listed.on NSEM-2.01, Forn 7.1, i
Section 2 to identify-those REM's required to
support their performance.

6.2.3 As each-REM is identified, it should be
checksd off on the REN list. *

NOTE: Variable and tri-state REM's should be; ,

fully checked off regardless of.the
value or status specified.

6.2.4 If performance of an evolution, specified in a
,

6.2.2 document, requires.a remote action which
does not appear on the REM list, it should be;

entered in the appropriate columns on
N8EM-2.02,-Forn 7.3'for later resolution. !.

.

6.2.5 After all documents specified in'6.2.2 have -.

been reviewed,-evaluate the unchecked REM's as ' . .
i

follows: * '
.

'"'
6.2.5.1 Check off REM's for simulator *-

components identified in 6.2.3, '

e.g.: B-C cross tie if the

O 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 !
aight 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 remaining unchecked REM's-on N8EM-2.02,
Ford 7.4 for-independent evaluation.

6.3 . 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 MALF's.

t

1
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|

. . .
. <

6.3.2 Assigned simulator instructors should review ;
all SIG's, plant operating procedures,.and '

,

other documents listed on N8EM-2.01, Fors=7.1,
Section 2 to identify those MALF's required to '

support their performance.

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

6.3.3.1 For variable MALF's, annotate the
MALF list with the severity
specified by.the SIG each-time the
MALF is used, increased, or
decreased.-

| NOTE: Variable and multiple component'MALF's
; should be fully checked off regardless
! of severity or number of individual' *

components specified.- *

..

6.3.4 Where composite malfunctions'or simultaneous .
MALF's are used, evaluate the interaction of

,

!

the individual.MALF's to determine.if they **
.'

need to be tested together for certification. *

The following criteria should be useds;

O .

: 6.3.4.1 One of the MALF's directly-affects
: Reactor Coolant System parameters

(inventory, temperatures,-pressure,,

j 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
j full Loss of Normal' Power. ;

-
.

6.3.5 simultaneous / composite malfunctions identified
i in 6.3.4 should be specified on'N8EM-2.02,

Forn 7.7.
,

,

6.3.6 If performance of an evolution, specified in a
6.3.2' document requires a malfunction which
does not appear on the MALF list, it-should be.

entered in the appropriate columns on
NSEM-2.02, Fora 7.5 for later resolution,.

i Rev.: 0
: Date: 2/9/88- '
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J

|

|

~

|

6.3.7 After all documents specified in 6.3.2 have'

l ' teen revised, evaluate the unchecked MALF's as
follows:,

6.3.7.1 Check off and annotate MALF's which'

| might be used in future SIG's.
i

r 1

| 6.3.7.2 Check off and annotate MALF's which |
aight be required to support 1 |
simulator testing. !

6.3.8 List the remaining unchecked MALF's.on
N8EM-2.02, Forn 7.6 for independent ;

evaluation. ;

,
!

'

6.4 Independent Evaluation of Remaining REM's and MALF's

6.4.1 A minimum of two independent simulator
*

instructors should review the REM's listed on
N8EM-2.02, Fora 7.4 using the criteria *

,

' '

specified in 6.2.5.

6.4.2 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- i
.

i NSEM-2.02, Form-7.4. '

() 6.4.3 A minimum of two independent simulator
| instructors should review the MALF's listed'on

NSEM-2.02, Forn 7.6.using the criteria'

specified in 6.3.7.

6.4.4 Those MALF's deemed to be required under.one
of the categories should be checked off and so
annotated on both the MALF-list and the-
N8EM-2.02, Forn 7.6.

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

6.5.1- Assigned simulator instructors should evaluate
the-REN's listed on N8EM-2.02, Forn 7.3, in--
ths context of the' evolution for whichEthey
are required, to determine if an acceptable
alternative exists.

I
| NOTE: I/O 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

i discernible to a trainee.

Rev.: 0
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|

1
i

-
,

l

6'. 5. 2 specify the acco table-alternatives on
, N8EM-2.02, Form .3.

! 6.5.3 If a SIG requires'use of an acceptable
ialternative to accomplish a remote action, R!

! ensure that the acceptable alternative is '

specified.
'

|

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

!

6.5.5 Submit a DR to incorporate any required REM |
for which an acceptable alternative does not

.

exist. Record-the.DR number on the N8EM-2.02,- ;
Forn 7.3.

6.5.6 Repeat Steps 6.5.1 through 6.5.5 for MALF's I
listed on N8EM-2.02, Forn 7.5. -

- .

6.6 Disposition of Forms Generated *

*6.6.1 Forward completed' originals of.the following 1

to the Assistant Supervisor - Simulator - - -
,

Training (A88T) for review and approval:
'

.

6.6.1.1 NSEM-2.02,-Forn 7.1
) <

6.6.1.2 N8EM-2.02, Fora ~7.2

6.6.1.3 REM list with N8EM-2.02, Forn 7.4
attached.

6.6.1.4 N8EM-2.02, Forn 7.3 [
'

6.6.1.5 MALF list with.NSEM-2,02, Fora 7.6
attached.

6.6.1.6 N8EM-2.02, Forn 7.5
j

|

I 6.6.1.7 N8EM-2.02, Forn 7.7 4

| ,

6.6.2 The. ASST may include REM's and/or MALF's
listed on N8EM-2.02, Forms 7.4 and 7.6 in the
group to be certified by checking the REM i

I and/or MALF list and annotating the N8EM-2.02,
Forn 7.4 and/or 7.6.1

<
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1

( The Asst will forward the ap roved: originals-6.6.3 "'specifiedin6.6.1toControfledDocument
Storage for retention with simulator-

Certification records.

6.6.4 A copy of the approved N8EM-2.02, Fora 7.2
shall be.provided'as an input to procedure
NSEM-4.02, t

6.6.5 A copy of the approved REM list shall be- m

provided as an input to procedure NSEM-4.03,

6.6.6 Copies of the approved MALF list shall be
provided as' inputs to procedures N8EM-4.04,
4.05, 4.06,

7.0 FORMS .

' '

7.1 Initialisation Requirements ,

7.2 Basic IC's For certification 4
;

''

7.3 Required REM's Not-Modeled .

7.4 REM's Not Required Certified-

O| 7.5 Required MALF's Not-Modeled

! 7.6 MALF's Not Required Certified i

j 7.7 Composite MALF's for Certification
|

8.0 ATTACHMENTS

None

!
,.

-
,

'
i

i
-

i

i
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FORM 7.1
f.

INITIALIZATION REQUIREMENTS ]*

.

1.

ff *
enf|{{f{nsDoc. No. fe Mode /Pwr Xe/ Trend- U

!

,

t

r

I

|
!

.

.

.

|
. +

>

i *

, ' , ...

.

O t

,

!

.

I ,

(

[ t

.

O ;
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1

FORM 7.2-

| IC's FOR CERTIFICATION--

| -

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

!

1

. .

.

.

.

' ' '
* --

.

'

O

!

i.-

!
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,

FORM 7.3-

O ' '

REQUIRED REM'8 NOT MODELED-

*

Sig/ Proc /
Doc No. Remote Action (Describe) Acceptable Alternative /DR6

:

j.

'

,

.

a
...

,,

.

O .

1
.

.

t

J

:

; O
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FORM 7.4

REM'S NOT REQUIRED CERTIFIED, , ,

.

REM 4 Evaluation Results

r

f

s

i

.

.

.

A

...
_

.

i O
4

|

Performed by: Dates ,,

|

Performed by: Dates-

Approved by: .' Dates
A55T

O
Rev. -0
Date: 2/9/88'
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FORM 7.5.

..' REQUIRED MALF'8 NOT-MODELED

Sig/Froc/ *

Doc No. Malfunction (Describe) Acceptable Alternative /DRG

i
-

.

*

,

. . .

i

- '

--

.

.

!

O a

,

1

.

%

i-

O '
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FORM 7.6.
f

'

.MALF'S NOT REQUIRED CERTIFIED
1

| Malf 4 Evaluation Results-

i

!

| -

|
'

*
.

;

. . .
,

,

.

O

Performed by: Date:

Date: IPerformed by: -

4

Approved by: Date:
ASST

,

i
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CORPOSITE MALF'S'FOR CERTIFICATION.
.

Initial
MALF Severity Additional MALF(S)/ Failures Severity

4

:
:
> .

. . ,

.

!

"
i

...
,,

, .
,

Io
,

i

.

i

,- ;
-
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1.0 PURPOSE

The urpose of this procedure is to verify that the-Control ,

Pane Instrumentation, Process Computer Analog Points,
Instructor Console Interfaces (Malfunction & Remote
Punctions), and Plant Components shown on the updated '

Systen Simulation Diagrams are modeled'in the Northeast
Utilities Simulators for Millstone 1, 2, 3 and Connecticut
Yankee reference plants.

i
!

2.0 APPLICABILITY j

This procedure applies to the Nuclear Training Department ;

(NTD), including the Simulator Technical Support Branch ;

(STSB), the Operator Training Branch (OTB), and any other i

Northeast Utilities (NU) organizations performing functions
in support of the NU Simulator Certification Program.

,

' s

|
! 3.0 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
Perforasnce and Operability Testing. *

() 3.3 NSEM-2.01: Defining Training Requirements

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 i

requirements.

3.4 NRC RG 3.149-Rev. 1, April 1987 - This guide describes an |
acceptah16 ;aethodology for certification by endorsing

'

ANSI /ANS-3.5, 1985 with some-additional requirements.
:

3.5 10CPR 55.45(b) - Mandates a timetable for simulator
facility certification and specifies additional testing .

'
requirements.

4.0 D5?INITIONS

4.1 Timulator systems Documentation Manuals - The document
thet cor.tains the design specifications, scope of computer
model, (hardware a software) description, capabilities,

'and assumptions / simplifications for each slaulated system,

'

model.

i Rev.: 0
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[

4.2 Simulation System Diagram (SSD) - Functional represen- r

() tation of the simulator-model' for a given system. ;

| 4.3 Design Automated and Auditing Documentation System (DAADS)
- The output of DAADS provides the design >information of.
tne individual model of the staulated plant system. The L

output of DAADS also forms a part of ar simulator system ;

manual.

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

!
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 'ofL

i DR's and ensure that ANSI /ANS- 3.5-1985, ' and NRC Reg.,1.149
; requirements are satisfied. - ;

!

5.0 RESPONSIBILITIES 1

! 5.1 Supervisor, Simulation computer Engineering (SCE) - +. .

. i

i overall responsibility for coordination of the-Simulator i
software Design verification. . i

*

: 5.1.1 Responsible for assigning engineering 4

resources to accomplish software design,

' verification.

I 5.1.2 Responsible for reviewing and approving the
i outputs of this procedure.- 1

| 5.2 SCE Personnel j

i 1

5.2.1 Responsible for conducting a verification of'

! the system simulation diagrams against'
| Sections 2, 3, 4 and 5 of the1 Simulator System

Documentation Manual..

4

5.2.2 Responsible for documenting and resolving any
deficiencies identified in this procedure.

i

! 6.0 INSTRUCTIONS

j6.1 Model verification -

Assigned SCE personnel shall verify the Simulator System >

Documentation Manuals to the Simulation Systems Diagrams: j
f
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i

6.1.1 Obtain the output of NSEM-2.01.fron OTB, a

O copy of the DAADS printout, and>a copy of the
Software: Data / Documentation Update' . c

Requirements Form, STS-BI-Flfl(2,3,4) from all~ |

open-SDC's. {
'

6.1.2 Update the Simulation System 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 .

'
STS-BI-FlFl(2,3,4) " Software Data /Documen-
tation Update Requirements"'.

~ I

6.1.4 Check off the following: items on the
.

Simulation Systems Diagrams and DAADS printout,

when identified for-the first time:
'

Malfunctions, Remote Functions,. Analog PPC i

Points, Meters, Recorders, Controllers,
Switches, Annunciators, Air, Solenoid and Motor
Operated Valves, and Pumps / Motors. j

,

6.1.5 If an item is identified-and does not appear on . .

'either the SSD's or tho'DAADS, then complete
NSEM-2.03,' Form 7.1. '{

i-

6.2 Disposition of identified discrepancies

6.2.1 Forward the completed originals of NSEM-2.03, ,
'

Forn 7.1 to the Supervisor, Simulation
Computer Engineering (SCE) for review and '

approval. i.

| 6.2.2 The Supervisor, SCE will forward approved |
originals to ASRMS for retention with the1

~

'

Simulator certificetion records.. o

7.0 FIGURES

7.1 DAADS/SSD's Discrepancies.

8.0 ATTACHMENTS

NONE

!

O' Rev.: 0
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1 i

j roto 7.1 j
,

! !
i I

! DAADS/SSD'S DISCREPANCIES )
: i

i
?

I
i

'

SIMULATION SYSTEM ID: i
! 1

l !

j SSD NO. ITEM DESCRIPTION RESOLUTION |
! --...---.... ......---- -------..----.. - --....--...... ,
u

!.

!
; |

i'

4 :

! !
!

l |
; ,

) !

! !

: i

"

! ;

i
. . .

l
'

I

!

I |
|
.

i

t.

I

i i
!'

;

I
.

!
,

PERFORMED BY: DATE: |
.

-
-

:

APPROVED BY: DATg: ;

;
;

supervisor, simulation computer Engineering #

;

:
?
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1.0 PURPOSE

() Todefinethesp6cificreferencebataBase.1.1 lant(s) data that
constitutes the simulator Design

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 simulator (s) were designed and/or
upgrading has been or may be based. This is a phased '

approach. All units will be in compliance b'; the end
of 1989. .

,

i
'

'

2.0 APPLICA81LITY

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.

3.0 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 methodolo y for certification
by endorsing AN81/ANS-3.5, 1985 w th some additional
requirements.

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

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

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

3.6 INP0 86-026, Guideline For Simulator Training,
October, 1986.

3.7 INFO 87-006, Report on Configuration Management in
the Nuclear Utility Industry, July, 1957.

Rev.: 3O Date: 1/12/89
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i 4.0 DEFINITIONS

4.1 Design Data Base - The reference plant data whi h is l
; the basis for the current simulator hardware

configuration and software models. !

!j
4.2 NsEM-5.01 - simulator Modification Control Procedure

.

t

! 4.3 SDC - A simulator Design Change package which
| contains the relevant DR(s) and all forms indicated
j on STS-s!-F1E. It is designed to provide control
' over chan es, ensure that documentation is con lete

and satis y the requirements of ANst/ANs 3.5-1 85. ;

4.4 DR - The Deficiency Report Form (STS-s!-FIA) used by
07s and STss to record identified simulator

i deficiencies between the simulator and the reference
|

plant within the scope of simulation. -

I 4.5 Designated Unit software Coordinator - Person (s)
assigned by supervisor, simulator computer
Engineering (SCE) to oversee activities of software,

| Engineering Group.
i

! 4.6 078 - operator Training Branch of the Nuclear
"

| Training Department.
' .

4.7 5785 - simulator Technical suppott stanch of the() Nuclear Training Department,
j 4.F Plant Maintenance Management system (PMMS) - A

process and approach to the planning management and
control of maintenance activities. It contains
pertinent data on a specific piece of equipment or
instrument.

'

4.9 PDCR - A Plant 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.; .

1 4.10 Reference Plant Data Form (sTs-81-FIN) - A form used
i to validate supplemental data for simulator systems
! modification / tuning when conventional data sources
: are unavailable. Example: Empirical data,
) assumptions, special tests,

t

;

i
:

i
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J

i 4.11 Controlled Data - Data which meets all requirements 1

| set forth in control procedure. J
'

I4.12 Reference Library - Location where contro.\ led
identified reference materials are stored.

l
| 5.0 RESPONSIBILITIES
|

| 5.1 Manager, simulator Technical support Branch (Stas)
|

overallresfonofthesimulatorDesignDataBaseonsibility for the development and'

| implementat
Control Procedure.

5.2 Nuclear Training Department supervisors

Responsible for assigning the resources for the,

; coordination and implementation of this procedure.
5.1 Designated Unit software coordinator

.

*;

i Responsible for identifying simulator data base
) update requirements and providing unit documentation .
; control.

I 5.4 supervisor, Administrative services and Records *

Management (AsRMs)

()
whi!hshallbeincludedinthedesigndatabases.Res onsible for the collection of the specific data!

i

! 5.4.1 Responsible for providing suitable locations
} for the storage of design data base material.
: -

i 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.
I

j 5.5 Unit operations Consultants

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

;

i 5.5.2 Responsible for validating data in the desig^
data bases.

|!

|

I
j Rev.: 3

Date: 1/12/89,

Page: 3 of 9' NsEM-3.01
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!

5.0 INSTRUCTIONS

The following list identifies the categories of data which '

shall be included in each simulator's design reference i
plant data base. Attachments 8.1, 8.2, 8.3 and 8.4

,

identify 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. Technicali

l 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 Forms ,

6.1.1 The Nuclear Training Departatnt (NTD) shall be,

i on the distribution list for all plant
procedures and forms. As new revisions are

; received, they shall be updated by the-
j Administrative services and Records Management

Section (ASRMS).; .
,

6.1.2 A current revised copy of all plant procedures
and forms shall be located in the Reference *

Library.

6.1.3 The control of plant recedures shall be under
the jurisdiction of t e Administrative
services and Records Management Section (ASRMS).

6.2 Plant Drawings

6.2.1 The Nuclear Training Department (NTD) shall be i

on the distribution list for all the drawings
identified in the design data base indexes.
A8RMs shall update the design data bases as
new drawings are received.

6.2.2 The current revision of all plant drawings ;
identified in the design data indexes shall be 1

included in each simulator's design data base.
6.2.3 All drawings shall be maintained on aperture

cards located in the Reference Library. |

! 6'.2.4 The Generation Records Information Tracking
Systsa (GRITS), a computerized lcontrol of all NUSCo drawings, program-for the

:

shall be used
as a control mechanism. ;

Rev.: 3 |

O Date: 1/12/89 |

Page: 4 of 9 I
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|
1

6.2.5 The control of plant drawin a shall be under
the jurisdiction of the Ada natrative services() and Records Management section (AsRMS).

| 6.3 Technical Manuals
i 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,

i 6.3.2 A copy of nach technical.nanual shall be
! maintained in the Reference Library.
1

i 6.3.3 The control of technical manuals shall be
under the jurisdictionlof the Adminstrative

i services and Records Management section
: (ASRMs).

I 6.4 Final safety Analysis Report (FsAR)
i

6.4.1 A controlled copy of the FsAR for eachi

simulator shall be located in the Reference
Library.

~
6.4.2 The Nuclear Training Department (NTD) shall be

! :on the distribution list for all revisions to I; the FsAR's. All copies shall be maintainod -
'

current by AsRMs.

() 6.5 Technical specifications
,

6.5.1 Control)md 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 1

the Technical specifications. All copies
shall be maintained current by A8RMs.

6.6 Plant Process computer (PPC) Technical Manuals
| 6.6.1 A currori copy of PPC Manuals identified in
I the Data Index shall be located in each unit's

engineering office.

6.6.2 AsRMS shall asintain these current. .

4

Rev.: 3O Date: 1/12/89
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j 6.7 simulator Design Changes (SDC) '

i

! 6.7.1 All CPEN SDC's shall be considered part of
I the simulators' design data bases.
I

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

;6.7.3 open SDC's folders shall be color coded byi
unit, i.e. yellow-MP1, green-MP2, blue-MP3 ?

'

and red-CY.

6.7.4 The SDC computer tracking system (CMS) shall|

be used to locate specific 3DC folders.

| 6.7.5 The control of the sDC shall be undes' the
>

jurisdiction of the applicable Unit software
,

, coordinator. A simple library card record
i type system will be used should it be

,

necessary to remove a SDC folder from its '

! storage location.

6.7.6 The Unit operations consultants shall review
open SDC's for their particular units on a

,
periodic basis.

6.6 simulator Reference Plant Data Forms '
.

(sTs-s!-FlH)

() 6.8.1 This form shall be used by oTs to provide data
necessary for simulator modifications when no
other data is available; i.e. assumptions, and
empirical data. (Reft NSEM 5.01)

6.8.2 One copy of this form shall remain with the
applicable SDC folder and the original shall
be filed in the design data base Supplemental
Data File located in the individual software
engineering offices.

6.8.3 The control of simulator Reference Plant Data
Forms shall be under the jurisdiction of the '
applicable Unit software Coordinator. A
simple library card record type system will be
used should it be necessary to remove
simulator reference plant data from its

i storage location.

|

f
J

!
'

Rev.: 3
'
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|
| 6.9 Plant Photo (s)/ Video Tape (s)

( hoto record of all reference lant hardware6.9.1 A!hinthescopeofsimulationsallbewi
included in the design data base for each
simulator.

6.9.2 Photographs shall be taken on a periodic
basis, per the NSEM 4.12 and NSEM 4.07.

6.9.3 A current copy of the photographs shall be
maintained as part of the design data base in
the individual software engineering offices.
A simple library card record type system will
be used should it be necessary to remove plant j
hoto(s)/ video tape (s) from its storage

focation.
"

!

| 6.9.4 video tape (s) and/or still photo (s) shall also
be made for any plant modifications that occur'

| between the periodic video tape recordings.
,

l These shall be identified with the Deficiency I

Report number. These supplemental video (s)/ l
I still photo (s) shall be fileo in each unit's ,

software engineers office.

6.9.5 The Production Maintenance Management System ;.

(PMMs) shall be used to supplement the video ;

O tapes /still photos allcwing complete identi-
fication of reference plant hardware.

6.9.6 OTS shall review the plant photographs on a 1

periodic basis according to the NSEM. !

6.10 supplemental Data File i

6.10.1 This data base file shall be arranged by i
simulator system and maintained in the ;

individual software engineering offices. |
!

| 6.10.2 This file shall include such design data as:
1

. Simulator Vendor /NU Telecons

. Simulator Vendor. Data Requests j. Plant Performance Data

. Simulator Reference Plant Data Forms
(STS-SI-F1H) <

. Other Unit specific Data

|
1

i

Rev.: 3O- Date: 1/12/89
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!
i

! l
; ;

6.10.3 The control of the supplemental data file
! shall be under the jurisdiction of the

applicable Unit software Coordinator. A
staple library card record type system will
be used should it be necessary to remove |

,

supplemental data from its storage location. '

j 6.11 Industry and Reference Plent Studies / Reports

6.11.1 A controlled copy of all applicable,

j studies / reports shall be maintained in 1
- the Reference Library.

i 6.11.2 These studies / reports shall be under the'

jurisdiction of AsRMs.

6.12 Reference Plant Data Sook (PDS),

6.12.1 A compilation of reference plant data for
i specific plant transients / evolutions. The-

data defines plant response to specific
;events which have occurred at the reference 1

,

plant. )
2

*6.12.2 Material contained in the PDB may be used
for training development or as supporting4

data for DR submittal.
| 6.12 3 Due to uncertainties imposed by operator

actions, initial conditions, etc., events,

contained in the PDS shall be validated via
an approved test procedure prior to use in i

developing acceptance criteria for
certification testing.

6.12.4 Maintenance of the PDs shall be the responsi-i i

bility of the applicable Unit operations ;
consultant.

6.12.5 The PDB shall be located in the reference r

library under the control of ASRMS.

,

h

.
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7.0 FIGUR33

7.1 Data Base Location Chart
|

8.0 ATTACHMgNTS

i
' 8.1 Millstone Unit 1 (MP-1) Data Index
.

8.2 Millstone Unit 2 (MP-2) Data Index
8.3 Millstone Unit 3 (MP-3) Data Index;

!

! 8.4 Connecticut Yankee (CY) Data Index
!

| 8.5 Marginal Note Directory

j !

i

!

.

O

1

O Rev.: 3
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!
,

! Figure 7.1
4

i

i \
i

. 4

I DATA BA5E L0 CATION CHART )
..--.-- .-..... ........--..... -........

! 4

! |

| 1

1

! ----..............--....-----... ...---- ..-.....-...--...-------..-

! TRAINING
DATA REFERENCE CONTROL SW ENG

( TYPE LIBRARY ROOM OFFICE
-.............--......---- ..-- --.....-----......-----...--.....--.

Plant Procedures / Forms .. X .........................................
,

) Plant Drawings .......... X .........................................
4

Technical Manuals ....... X .........................................

FSAR .................... X .............................e. ..........

Technical specifications X .........................................
.

Open SDC's ............................................... X ........

S u p pl e me n t a l Da t a r il e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X . . . . . . . .

Videos /Still Photos ...................................... X ........

PPC Technical Manuals .................................... X ........

Reference Plant
3 -Data Book X............. . . .......................................

PMMS NU PMM8 (T80)................. ................................

Studies / Reports ......... X ......................................... 3

-

Rev.: 3
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i l
i :

j Attochcont 8.5 |

b |
l ;

iO ;
i

i MARGINAL NOTE DIRECTORY

,

!
'

i
!

1. Added reference to NSEM procedures which specifically'

address the frequency requirements for photographs.

2. Section added to address new data type. '

i
3. Location of new data type added to figure.'

!

!
!
s
'

,

!
i

. .

|

| '

iO
i

<

h

.
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l

| 1.0 PURPOSE ;
!

~

1

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

I Yankee simulators. .

| 1.2 To define the contents of each document.
!

2.0 APPLICABILITY
i

I

| 2.1 The procedure applies to all persons involved in the
development and maintenance of the simulators. !

|

| 3.0 REFERENCES

3.1 ANSI /ANS 3.5-1985 - This standard states the minimal
| functional requirencnts on design data and simulator
i 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 /AN8-3.5, 1985 with some additional *'

requirements.
*

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

O facility certification and specifies additional
testing requirements. '

3.4 INP0 Good Practice TQ-504 - Describes techniques for
effectively controlling simulator configuration.

3.5 INFO Good Practice TQ-505 - Describes techniques for
effectively controlling simulator configuration.

3.6 NUREG 1258 December, 1987 - Describes the procedures
I and techniques which will be employed to audit
I certified facilities.

3.7 INPO 86-026, Guideline For simulator Training, 2h
october, 1986.

3.8 INPo 87-006 Report on Configuration Management in the 1,

Nuclear Utility Industry, July, 1957
.

t
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! I

| i

i 4

4.0 DEFINITIONSj ]
| () 4.1 simulator system Documentation Manuals - The document
I that contains the design specifications, scope of
| computer model, (hardware & software) description,
-

capabilities, and assumptions for each simulated
system model.

,

4.2 53 - 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 Coding - The computer s| 4.3
necessary for the simulation operation, ystem softwarei.e. non-i

' modeling s/w, of the simulators.

4.4 sDC - A simulator Design change package which contains
! the relevant DR'(s) and all forms indicated on

STS-BI-Flt. It is designed to provide control over,

changes, ensure that documentation is complete and;

satisfy the requirements of ANSI /ANs 3.5-1985.!

4.5 DR - The Deficiency Report Form (STS-s!-F1A) used by .
! OTs and sTss to record identified simulator
i deficiencies between the simulator and the reference *"

plant within the scope of simulation. .

!O 4.6 OTs - Operator Training Branch of the Nuclear Training
Department.

| 4.7 STss simulator Technical support Branch of the Nuclear
Training Department'

'

4.8 Design Automated Auditing Documentation system (DAADs) -

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

4.9 NSEM-5.01 - simulator Modification control Procedure.
4.10 CDs - Controlled Documentation storage

5.0 RESPONs!sILITIES

5.1 Manager, simulator Technical support (sTs) -

overall responsibility for the development and '\
implementation of the simulator Documentation
Procedure.

.
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I

!
)
!

i 5.2 supetvisor, simulator Computer Engineering (SCE)

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

5.3 Designated Unit software coordinator -
|

I
1 Responsible for identifying and updating the simulator

documents.

! 5.4 supervisor, Administrative services and Records
! Management (AsRMS).

I Responsible for providing a suitable location for the
j simulator documents.
i
1

6.0 1NSTRUCTIONS

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

|
"

6.1 simulator system Documentatfan Manuals

6.1.1 The manuals shall be updated and generated .

according to NSEh-3.02 using the DAADS program
and the simulatoc systems Documentation jf(O| standards-(Attachments 8.1 and 8.2).

6.1.2 The manuals shall be maintained by software
engineers in accordance with the software
Data / Documentation Update Requirements Form.

6.1.3 The manuals shall be located in the individual
software engineering offices.

6.2 Computer Program Codings
,

6.2.1 Tht computer Progran coding shall be commented
and updated according to NSEM-3.02 using 83 /hi ;

(Attachment 8.3).
6.2.2 The computer 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 properly
maintained and backed up according to simulator
systems documentation standard.

,Rev.: 2
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i 1
i !

i

i 6.3 Closed 8DC's
i
; 6.3.1 AsRMs shall be responsible for filing ths

,

i closed sDC's. i
~

| 6.3.2 Closed sDC's shall be located in Controlled
Document storage. (CDS)

| 6.4 simulator Test Results ;

i 6.4.1 simulator Test Results shall be located in
Controlled Document storage (CDS).

'
|
'

6.4.2 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

i 7.0 FIGURE 8

! 7.1 simulator Design Documents Location Chart

8.0 ATTACHMENTS .

8.1 simulator system Documentation Standards ,

8.2 Design Automated Auditing Documentation System (DAAD8)

8.34 Computer Program Codings

8.4 Marginal Note Directory

i

!

!
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1

!

!

:

Figure 7.1 ;

i

s

;

i

4

SIMULATOR DESIGN DOCUMENTS LOCATION CHART
;........_ ...... ......... ..... . .....

i
<

i

...............--.......______..__________________________________
;

l CONTROLLED
DOCUMENT SIMULATOR SW ENG

DOCUMENT STORAGE DISR FACR OFFICE -

.-....---..----....... ...___ __________________________________

ia

Simulator Systems Manual .............................. X ....... . 3

}

>

Computer Program Coding X................... ..................

Closed SDC's ................., x ,,.............................

.

Simulator Test Results ........ X ...............................

I r

>

.

|
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1

.

A. INTRODUCTION

This document is intended to serve as the

standard format for the " simulator system

Manuals" (5sM) developed for each simulated

bplant system of the nuclear power plant

simulators. This standard applies to all-

documentation related to plant simulation.

Examples have been included where appropriate. |
l

l

B. CONTENTS OF "5IMULATOR SYSTEM MANUALS" .

Each simulator systen Manual shall follow the-

prescribed standard table of contents as

follows:

i

I
,

I

l

-l
l

1

.

I

l

)

i
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,

;

TABLE OF CONTENTS ,

( CONTENT PAGE

1.0 SIMULATION SYSTEM OVERVIEW 6

1.1 SYSTEM DESCRIPTION 6

1.2 SYSTEM ASSUMPTIONS 7
-

1.3 SYSTEM SIMPLIFICATIONS 8
,

1.4 SYSTEM DESIGN REFERENCES 9

2.0 INSTRUCTOR STATION INTERFACE 10

2.1 KALFUNCTIONS 10

2.2 REMOTE FUNCTIONS 12
!

3.0 PROCESS COMPUTER MONITORED PARAMETERS 13

4.0 CONTROL PANEL INSTRUMENTATION 14

4.1 METERS 15 *

4.2 RECORDERS 16
,

4.3 CONTROLLERS 17'

,

i 4.4 LIGHTS 18
|
'

4.5 SWITCHES 19

4.6 MISCELLANE0US 20

4.7 ANNUNCIATORS 21
L

5.0 SYSTEM COMPONENTS 22

5.1 AIR-OPERATED VALVES 22

5.2 SOLENOID / MOTOR-OPERATED VALVES 23

5.3 PUMP MOTORS 24

5.4 METERS TRANSMITTERS 25

6.0 SIMULATION DIAGRAMS 26 /h\
|

I
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O C. DESCRIPTION AND EXAMPLES OF

SIMULATOR DESIGN DOCUMENTATION

This section provides a brief description with

jpgexamples of the contents of each item as

listed in the standard Table of Contents.

.

l
.

O
i
i

|

.

!
-
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|

|
1

| 1.0 SIMULAT10N SYSTEM OVERVIEW

() 1.1 System Description

The 5 sten Descriotion will include a few paragraphs,

i deser bing the fum. tion of the system. This will be
! followed by a lie of the plant systems and subsystems
i covered by the slaulation system, plus a list of the

control modules and segments for that system.

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

EXAMPLE: ;

! 1.1 System Description
'

'The compressed air system consists of the instrument air
j 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
plant operation. The nitrogen supply system provides;

1 nitrogen to various components in the plant.

The instrument air system consists of two 323 SCFM at 100 *;

: psig compressors each of which is capable of supplying 100%
of the system's requirements. Two air lines combine into a;

.

i common header after passing throu h aftercoolers where the
pressure is maintained at 100 psi by an air receiver. The
instrument header then supplies a r to various,

. instrumentation and control components in the turbine
building, enclosure building, and auxiliary building.

bThe station air system consists of a 630 scrM at 100 psig
compressor, aftercooler and air receiver. It provides a
backup to instrument air through a cross-tie to the

| instrument air header. (Additional backup supply is
available from Millstone I).

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.

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

;

control Module sequent Description
.

IAC4DL (RTEX98IO) IAD115 IA Dynamics,

| IAL12A IA Logic

.

'
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.

I

.I I

1.2 Systen Assumptions j{g
: 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-i

! fication for the assumption should be given when i

j applicable,
i 1

An example of a system assumption is given as follows:4
1

i

l
! '

___________________________________________________________
|
!

j TABLE 1.2 jj
.

SYSTEM ASSUMPTIONS
:

1

| ITEM No. ASSUMPTION
! <

'

IA01 LOAD / UNLOAD TIME FOR INSTRUMENT AIR COMPRESSORS
BIAS-CIA AND 3IAS-C15 WILL BE ASSUMED TO 88;

r

; EQUAL TO 30 AND 15 SECONDS.
i
1 RATIONALE: BASED UPON APPROXIRATE VALUES *

; OBSERVED IN THE REFERENCE PLANT.
i

| |
'

|
: 3

! i
1 4

i

|
!

!

!

!

|

|
r

!
'

,

i

|

|
.

;
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1

i

1.3 System simplifications tkh(}
A statement of simplification is required when a simplified
or limited desi n that does not strictly adhere to design
data. Design s aplifications are not related to data l
voids, but rather to how the data is used. The rationale /hi l'or justification for the simplification should be given.

| whenever possible.
I

i An example of a system simplification is given as follows: j

;

! TABLE 1.3 jhg (
SYSTEM SIMPLIFICATIONS

ITEM NO. SIMPLIFICATION

001 SIMPLIFICATION: SAMPLING LINE VALVES 2-RC-001
| AND 2-RC-002 WILL REMAIN CLOSED. "

|
| RATIONALE: KAND8 WITCHES TO OPEN THESE VALVES .

ARE ON PANEL C-72.

O
,

002 SIMPLIFICATION: VALVC 2-RC-003 WILL BE
SIMULATED AS A NORMALLY OPEN VALVE. BUILD-UP OF t

| NON-CONDENSIBLES IN THE PRESSURIEER DURING
| NORMAL OPERATION 18 NEGLIGIBLE AND HENCE NO
'

MASS FLOW WILL BE SIMULATED THROUGH THIS VALVE.

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

|

i '

! |
; 1

i 1.4 Desien Reference 1

/kh
,

i

; All plant data actually used in the development of the
system model shall be tabulated. The information for thisi ,

tabulation shall be obtained from the Design data base ;
,

| index given in " Generic Design Data Base Procedure", l
,

! An example of this tabulation is shown below

_. ......._.........___.......___. ....................____

\TABLE 1.4 2_
|

'

] DESIGN REFERENCES

DATA REV
NO. NO. DATE

| 2001 0 062008
MP2 REFERENCE PLANT DRAWINGS FOR SIMULATOR DESIGN

i

1
'

2005 0 062948 *

MP2 SUPPLEMENTAL DATA FILE FOR CHEMICAL CONTROL SYSTEM |

2bi
^

2029 0 061082(O
-

MP2 FINAL SAFETY ANALYSIP REPORT (FSAR) I

2030 0 110583
MP2 SAFETY TECH SPEC

2034 0
MP2 0F 2387E CONTROL ROOM ANNUNCIATOR RESPONSE

<

D'
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!

|

|
|

'.0 Instructor station Interfaces-

2.1 Malfunctions |

Malfunctions are include d in the specification f rom a
master file generated by the instructor (Cause/ Effects A
Document). m ,

!

An example of a RCP thermal barrier tube ruptu:e
_

malfunction is given as follows: ;
,

'
_________._________________________________________________

i

TABLE 2.1
| MALFUNCTION

:

! MALF |-
'NO. MALFUNCTION COMMENTS;
-

t RC20 RCP THERMAL BARRIER TUBE RUPTURE <

VARIABLE: 100% = 50 GPM NORMAL DP WITHIN HX-(2100 P8ID) i

A-RCP A C-RCP C ,

*
*B-RCP B D-RCP D
,

TYPE: GENERIC, VARIABLE ;.

CAUSE: TUBE FAILURE
)

PLT STA: POWER OPERATION

EFFECTS: MALF A - THIS MALFUNCTION WILL'CAUSE REACTOR '

COOLANT SYSTEM LEAKAGE.FROM THE THERMAL I
,

| BARRIER OF RCP A TO THE REACTOR' BUILDING t-

1 CLOSED COOLING WATER SYSTEM. SEAL 6

TEMPERATURES AND FLOWS WILL NOT BE !

AFFECTED BY THIS MALFUNCTION. THE :
REACTOR ~ COOLANT. ENTERING THE RBCCW '

SYSTEM WILL CAUSE THE PUMP RBCCW RETURN 1

TEMPERATURE TO INCREASE. ;

i
,

1 -

:-

i
'
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b

1

RBCCW SURGE TANR LEVEL WILL INCREASE A8 '
,

WILL THE SYSTEMS ACTIVITY LEVEL AS'

MONITORED BY 7IT-6038.

RBCCW HEAT EXCHANGER INLET TEMPERATURES '

; WILL INCREASE DUE TO THE INJECTION OF.
PRIMARY COOLANT RESULTING IN OPENING OFLi

'

THEIR SERVICE WATER OUTLET VALVE 8 TO
MAINTAIN ITS OUTLET TEMPERATURE. ;

MALF B - EFFECTS SIMILAR TO MALF A EXCEPT THAT
RCP B THERMAL BARRIER IS THE MAJOri 4

AFFECTED COMPONENT.

MALF C - EFFECTS SIMILAR TO MALF A EXCEPT TRAT ;

RCP C THERMAL BARRIER IS THE MAJOR !

AFFECTED COMPONENT.

MAu" D - EFFECTS'SIMILAR TO MALF A EXCEPT TKAT
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'8 TOP THE-
RCS LEAKAGE. *

| (~1 ;\_l' '
'

i
!

- .,

i
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i

() 2.2 Remote Functions
| All remote functions which directly interface ~with the i

system shall be tabulated. '

l$5|
An example of a tabulation ~of remote functions associated-

with a RCS is given as follows:
I !

___________________________________________________________

| TABLE 2.2 i

REMOTE FUNCTIONS
i

R.F. TITLE
NO. RANGE' M ITION COMt'iNJ S

RCR01 PRESSURIZER VENT VALVES 2-RC-C21, & 2-RC-421
RANGE-COND: OPEN/CLOSE -;

I

| RCRC2 RX VESSEL /RC LOOPS / PRESSURIZER /VCT BORON CONCENTRATION-
*

RANGE-COND: 0-2000 PPM
.

" CRC 3 PRESSURIZER BORON CONCENTRATION
RANGE-COND: 0-2000 PPM

RCR04 RCP-40A RACROUT '

RANGE-COND: IN/OUT

RCR05 RCP-40B RACROUT i

RANGE-COND: IN/OUT

RCR06 RCP-40C RACROUT
RANGE-COND: IN/OUT

RCR07 RCP-40D RACROUT
RANGE-COND: IN/OUT ;

RCR08 PZR NITROGEN SUPPLY VALVES 2-RC-030 & 2-RC-015
RANGE-COND: OPEN/CLOSE

i

!

,

i
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;

l

i

'

.0 Process Computer Monitored Parameters

All arameters monitored by the plant process computer shall be
tabu ated. These rarameters are generated by PPC engineer and k ,

controlled by a master file. Any PFC point not simulated should
,

be identified by "NS" in the COMMENTS column. '

An example is given as follows:

__...._________________________________________________...._____

TABLE 3.0.

PROCESS COMPUTER MONITORED PARAMETERS

hPPC POINT ID PARAMETER / RANGE UNITS COMMENTS

F166 C/0
RCP C A-REVERSE FLO ABNORM / NORM

i

F167 C/0 NS
RCP C REVERSE ROTATE FLO ABNORM / NORM

F170*1 C/0
RCP B CNTL BLEEDOFF FLO HI/ NORM

,

p F170*2 C/0
g CP B CNTL BLEEDOFF FLO LO/ NORM'

| F174 C/0
RCP B L/O FLO LO/ NORM

F176 'C/0
RCP B A-REVERSE FLO ABNORM / NORM

F177 C/0 NS
RCP B REVERSE ROTATE FLO ABNORM / NORM

F180*1 C/0
RCP D CNTL BLEEDOFF FLO HI/ NORM

F180*2 C/0
RCP D CNTL BLEEDOFF FDR LO/ NORM|

!,

i Rev.: 2!O Date: 11/09/88
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h

P

( ).0 Control Panel Instrumentation

This section contains tabulations, grouped by types of
instrumentation, of all the control board instrumentation A
controlled or accessed by the system. Non-simulated instru- M\
mentation shall be indicated by "NS" under the 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:

o 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 I&C , ffy 'o
list. The creation of non-existent tag number may be
required,

'

The annunciator list is developed from plant drawings.o

i

:
t

i

.

$

Rev.: 2; O Date: 11/09/88
Page: 8.1-14 of 26d

_

.

- s, - - - - - ---..~a -- -,,-e e ,-- - -. - + a



_ _ _ _ _ _ ~ _ . _ _ . __ . _ _ _ _ _ _ __ . . . _ . . _ . . _ _ __ __ _ _ _ _ _ . . . .

.1

|

()'

4.1 Meters

An example on tabulation of panel meters is given as I

follows:
,

.

________ -_________________________________________________

"

TABLE 4.1

METERS

HARDWARE ID PLANT

jfi-RANGE / DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS

02A1A2M16 PI-208 C02 28500-204-
0-150 PS DELIVERY PR. FOR BA PUMP 198

| -

02A1A2M17 LI-208 C02 28500-203' -

0-100 % LEVEL IN TANR.T88

. .

2A1A2M18 PI-215 C02 28500-215
( )0-300 PSIG RC CONTROLLED BLEEDOF PRESSURE

02A1AM01 PDI-204 C02 28500-199-
0-40 PSIG LETDOWN POST FILTER PR-DROP-

.

i

|
|

1

;

i
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1

4.2 Recorders
[)

|
An example on tabulation of panel recorders is given as
follows:

____________________________________________________________

|
,

i TABLE 4.2
,

t

RECORDERS

| HARDWARE ID PLANT

RANGE / DESCRIPTION PLANT TAG NUMBER' PANEL DATA NUM- COMMENTS / i
'

03A1A2AR1 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 C03 28500-198 /hk"

0-2000 PPM 1 PEN 1 IN/HR BORONOMETER RECORDERL
.

I 1A1A2AR4 FRC-210X C03 28500-2078,C
| '0-150 GPM 2 PEN 1 IN/HR TO RECORD PMW FLOW TO VCT.

.

t

,

-i

Rev.: 2

O Date: 11/09/88|
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4.3 controllers

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

-t

___________ _______ __________ ____________________________

t

TABLE 4.3 .;

CONTROLLERS. ;

-

HARDWARE ID PLANT

RANGE / DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS

| 02A1A2A1 PIC-201 CO2- 28500-195
( LET DOWN PRESS. DOWNSTREAM OF HX !

'h [,

| 02A1A2A2 TIC-223 C02 28500-222 .-

LET DOWN TEMP. DOWNSTREAM OF H-X
,

.

O
!

i
-

.

!

!

!

!

1
1 ;

| Rev.: 2
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r
'l

4.4 Lights g
| An example on tabulation of panel light's is given as

follows:

i

----------------------------------------------------------- ,

TABLE'4.4
.

t

LIGHTS-
|

!

HARDWARE ID PLANT i

RANGE / DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS !

02A1A2DS01 HS2520 CO2 32009-27
ION EXCHANGERS BYPASSED (GREEN)

k-02A1A2DS03 HS2520 CO2 32009-27 .

ION EXCHANGERS NOT BYPASSED (RED)

.

2A1A2DS03 HS2520 J02 32009-27-
ION EXCH. VALVE STATUS (WHITE).,

!

I

t

I Rev.: 2 l
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1

I

g-4.5 Switches

An example on tabulation of panel switches is given a i

follows:

___________________________________________________________ ;

2hiTABLE 4.5
i
'

SWITCHES
,

RARDWARE ID PLANT

/fgRANGE / DESCRIPTION PLANT TAG NUMBER- PANEL DATA NUM COMMENTS-

'

02A1A2501 HS-2520 C02 32009-27
ION EXCHANGERS BYPASS VALVE

02A1A2502 HS-2196A C02 32009-53 .

SWITCH TO RESET HS-2196: AFTER-ESAS-OR LOSS OF PWR-

.

| 2A1A2403 HS-2500 C02 32009-28
LETDOWN FLOW TO VCT OR WD VALVE

02A1A2SO4 HS-2513 CO2 32009-29 -

GASES FROM VCT TO WASTE GAS HDR. VALV3
|

'

02A1A2S05 HS-2521 'C02 32009-26
'

: LETDOWN FLOW TO ANALIZER-AND RM. VALVE

! 02A1A2506 HS-2196 CO2 28117 29
VCT BYPASS VALVE-

1

l
U 02A1A2507 HS-2504 CO2 28117-27

, PRIMARY WATER TO CH. PUMPS' VALVE
i
d

a

5
I

i
i Rev.: 2: i
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i

() 4.6 Miscellaneous

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

1

1

_...______.. _____________________________________________.
I
|

j{\TABLE 4.6;

|

MISCELLANEOUS
!

HARDWARE ID PLANT
I /fiRANGE / DESCRIPTION PLANT TAG NUMBER' PANEL DATA NUM COMMENTS

: 0281A1A1 rQI-2539 C02R .28500-208 i
LETDOWN TO WASTE DISPOSAL

~

03A1A2A3 rQI-210Y C03 28500-215 ,

BA MAKEUP BATCH COUNTER
.

! A1A2A5 rQI-210x C03 28500-207A,B
; PMW BATCH COUNTER ;

,

; i

i

i
*

.

i

| !

|
|

#

P

!
;

!

.i

| I
4

,

;\

! |

i
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4.7 Annunciators g
An example on tabulation of annunciators is given as
follows:

i

_____________________________________________ ________ ____

TABLE 4.7 -

ANNUNCIATORS
|

|
'

ANNUNCIATOR !

k-N DATA NUM COMMENTS

1C02 Al 28500-200
BORIC ACID TANK A LEVEL HI

|

|

| 1C02 A10 28500-215 a

RCP CONTEOL BLEED-OFF PRES HI
.

| CO2 A12 32009-49 !

HARGE PUMP A SEAL LUBE SYSTEM PRES HI/LO

1C02 A13 32009-49
CHARGE PUMP B SEAL LUBE SYSTEM PRES-HI/LO 1

:

IC02 A14 32009-49!
CHARGE PUMP-C SEAL LUBE SYSTEM PRES HI/LO.

I

; :
!,

t4

.,

i

,

, -

e

!

!
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5.0 System Component

O This section provides the specific details on simulated' devices
within the system.. Simulated devices are:

1

lAir-Operated Valves (Para. 5.1)'
| Solenoid / Motor Operated Valves (Para. 5.2) )

.

.

Pump Motors (Para. 5.3) {.

Meters / Transmitters (Para. 5.4) jp J.

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

5.1 Air _ Operated Valves

. An example on tabulation of air-operated valves is given as !

( follows:
,

'
___________________________________________________________

TABLE 5.1

AIR-OPERATED VALVES
-

OPEN/
*

VALVE CONTROL CLOSE
POSITION FAIL AIR- CONTROL TIME,.

G NO. DESCRIPTION SYMBOL MODE PRESSURE POWER' SEC

2-CH-089 LT. DOWN ISOLATION OUT OF CTMT 0159
| CVVCH089 FC IAFAUR2C ED BDV20 1.14

/kg| 2-CH-110P LT. DOWN FLOW CONTROL . 0161
| CVVCH110P FC IAPAURIC ED:BVR21 5.0 *

1
l
'

2-CH-110Q LT. DOWN FLOW CONTROL (BACKUP) .. 0163
CVVCH110Q FC 'IAPAUR3C ED BVR21 5.0 *

,

2-CH-192 RMST VALVE 0165
CVVCH192 FC CVCH192A ED:50D11 5.0 *

;

2-CH-196 VCT BYPASS VALVE 0167
CVVCH196 FC .IAPAUR2C ED BODil- 0.58

i

: Rev.: 2
i 'Date: 11/09/88-
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() 5.2 Solenoid / Motor-Operated Valves

An example on tabulation of-solenoid / motor-operated valves- 4

is given as follows: '

q

!

|-------------------------------------------------------_--_
|

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: BOB 61 10.0 S*

2-CH-501 VCT OUTLET CONTROL VALVE
. /h\ 'N/A. CVVCH501 ED BOB 51 8.5 S.

2-Cil-504 PMW AND BA.TO CH. PUMP SUCT.
N/A CVVCH504 ED BOB 51- 8.4 S

2-CH-508 BA GRAVITY FEED FROM T8A,

N/A CVVCH508 -ED: BOB 51 8. 5 - S

.

i

|'

,

J

-

Rev.: 2

[# Date: 11/09/88
\-- Page: 8.1-23 of^26

NSEM-3.02

i

}
t

_ _ _ _ _ _ _ _ _ _ _ . -
_ - ,



- . . . . - . _ . . . . - . - . . -- -. .- . . .

|

5.3 Pump Motors

An example on tabulation of pump motors is given as |
follows: ,

___________________________________________________________

TABLE 5.3

PUMP MOTORS

l
| MOTOR OPERATING PUMP

1

BREAKER BUS CONTROL CURRENT UP/DOWN
TAG NO. DESCRIPTION STATE POWER POWER (AMPS)-- TIME,-SEC

P-18A CHARGING PUMP A
. 2.08 . gCV:P18A42 ED 50851.ED 50551 118A

P-18B CHARGING PUMP B
CV:018842 ED:50851 ED 50851 118A 2.08-

,

-18C CHARGING PUMP C'
CV P18C42 ED:80861 ED:50561 118A 2.05|

|

|
|

*

|
|

!

i
;

>

Rev.:.2
b. - Date: 11/09/88.
'

Pages.8.1-24 of 26- t

NSEM-3.02

- . _ - - - - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ - . _ _ _ _ _ _ - - _ _ - _ .



.. _ _ . _ . _ - . _ . -. ___ _ -_..._._ . _ . _ . - _ _ . - _ - _ . . _ .. _ . _ . _ .. _ _ . . _ _ . _ _ - _ _ . _ _-

|

|() 5.4 Meters / Transmitters p
An example on tabulation of transmitters is given as i
follows: ;

___________________________________________________________

!

hTABLE 5.4

METERS / TRANSMITTERS

!

'

METER TRANSMITTER METER' LIGHT
POWER POWER POWER! TAG NO. DESCRIPTION RANGE / UNITS SYMBOL SYMBOL SYMBOL .

j

i AR-2J3 BORONOMETER
0-2000 PPM ED BVR11 ED BVR11 -N/A-

FI-202 LETDOWN FLOW RATE UPSTREAM OF PRIFILTER -

0-140 GPM ED BVR11 -ED BVR11 N/A .

(I-212 CHARGING FLOW RATE ii

| 0-140 GPM ED BVR21 ED BVR21 N/A|

1

i
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O Simulation Diagrams

OI Simulation Diagrams are meant to provide a visual-scope of the I
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 l

be used for electrical distribution systems. Logic systems and J

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 symbol 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 shown as follows:
;

_________________________________________._____________________

A
6.0 SYSTEM SIMULATION DIAGRAMS

|

The simulation Diagrams.are not included within the SSM, !but are filed in the appropriate engineering office. )
;

1
i
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. ATTACHMENT 8.2

O DESIGN AUTOMATED AUDITING DOCUMENTATION SYSTEM (DAAD8) ,

!

!

1.0 INTRODUCTION

The purpose 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:
i

General Organization
Data Organization
DAADS Functions
BDAADS

| 2.0 GENERAL ORGANIZATION
l

DAADS is an information storage and retrieval systes based,

| on the SF.L 32 computers. It is designed to automate the
l production of the NUSCO's Simulator System Documentation..

DAADS is a TSM Task and can be activated on any T8M a

Terminal by typing "NDAADS" in response to the "TsM>"
Prompt. All files accessed by DAADS aust-be explicitly
created with the file manager or by a store command on the'. '

TSS/TSM Text Editor.

3.0 DATA ORGANIZATION

DAADS uses a multiplicity of files. Files directly used by
DAADS are required to follow a naming convention based.on a i

three letter trainer ID and two: letter system IDS. By
these conventions, 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 DAAD8-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.

Rev.: 2'
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i
i

Malfunction Master File

O ,

The malfunction master file contains-the .;

malfunction cause and effects documents for all '

trainer malfunctions. This file is built by a
separate task and is a text file which can be
edited with the'TSS Editor. The filename '

Jormat 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 t

filename is <TRAINERID)"INSTM It isi
.

dynamically assigned for the instrument merge.

Design Data Master File
"

The design data master file is built by a
;

sperarate task to read a data list tape froa
; the dec computer lab and sort the data by .

I 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 1DAADS data-sets.

This file is dynamically allocated upon entry
,

to DAADS. The filename format is i

<TRAINERID)"FDFIL".

3.1.2 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 defining the usage and allocation:
of the systenidata file. The filename format' '

L is <TRAINERID)"SI"<SYSTEMID>. This file is
dynamically assigned upon selection of a'systen-
ID; it must be initialized under DAADS.

.

(
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System' Data Files
'

Ths system data' file contains ten to fifteen
data sets of system design data entered under.1 '

the DAADS input functions. This file is used. t
as a direct access file by DAAD8. It is' '

internally partitioned and manually blocked by
DAADS I/O routines. The filename forant is i

<TRAINERID)"SD"<SYSTEMID). This file is
dynamically allocated after selecting a system

,ID on DAADS.
i ,

| System Narrative File
,,

,

| The system narrative is a T5s Text Editor File l
i which DAADS will list as the system narrative

[4 on design reports. This file must be stored
(Not Saved) in the appropriate system file for. j

i use by DAADS. The filename format is ;

<TRAINERID)"SN"<SYSTEMID). This file is I
dynamically allocated for listings by DAAD8.,

.

3.1.3 OTHER FILES
,. ..

| Other files will be dynamically assigned when
needed by DAADS. These includes- - +

4

i

SLO Files
'

Systen listed output spooling files are
allocated for list and report functionslof

j DAADS.
,

'

| TSS PSEUDO Master Files'

An input function is provided to allow explicit
master-files for any of'the internal DAAD8 data
sets, and T88 input also for any of the data

tsets. 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
I read input-from. The selected file will bel #

! dynamically assigned, and then read using the
| approriste fixed format. The. internal data setwill be cleared and only those records found on

the input where the system ID field matches the
i current system ID in.use will be inserted in

the local system data file. A dump function ;
,

and small 1:,st processor also use these
j formats, !

i
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1,

3. 2' RECORD FORMATS

DB #3 APP icable contract / Specification Paragraphsl
,

.

This data set is to consist of the contract / spec.
d paragraph numbers and titles applicable to the system.

The paragraph number is an ei ht ascii character
field, 48 characters are prov ded for the title.. The
format for TSS entry is:

,

SID*PARG # * TITLE
i

DB #4 Design Data Usage;

! This data set is to contain the control index, rev,
! and source control numbers, title, source, and receive !
i date for design data documents used in the system

design. The user must enter only the contro,, index
. ,

and revision numbers; the design data merge will fill i
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 functions 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 *

<

}

i
-

-
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DB 09 Design Assumptions

O Design assumptions with item numbers ~are to be listed A
under this data set. Each assumption may have one and C
only one assosciated data requested number. TSS |
formats i

SID* ITEM *TC* Text Line
Text Line

DB #10 Design Simplifications
t

i Simplifications made in the system design are to.be -|
| listed under this database.= TSS Format: 1

i

SID* ITEM *TC* TEXT
'

j

| 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.-

l
DB #11 Instrument Usage Records

, e

Each instrument addressed by the system is to be a
listed in this data set. On hatch the tag number

,

field is not provided and must be filled tur the
instrument merge for each report. There are six type

O' 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*ITEMt * TAG NUMBER * PANEL * - '

Range / Description

DB 413 Annunciators |/\
Each annunciator addressed is listed number, window
number, one line description,'and COMMENTS.
TSS Format j$g
SID** BOX NUMBER- * *WINDO* COMMENTS * (TABLE
4.7)
Description

Rev.: 2-
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i

DB #14 PCM ..onitored Parameters. !

SID*ITM* UNITS * COMMENTS *- |
'

Parameter Name-

DB #15 PCC monitored Parameters 2i I

!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 *FM.* CAP *C. POWER *0/C.T*

D8426 Solenoid / Motor valve (Table 5.2) i.

O Tag Number 14
Description 57
Solenoid Deenerg St- 5
Valve Pos. Symbol 12'
Power 12 !Open/Close Time 8 )

SID* TAG NO.
S.D.S.*VLV.POS.SYM.* POWER *0/C Time *

"DB #27 Pump Motor (Table 5.3)
Tag Number 14
Description 57'
Motor Breaker Symb. 12, ,

Bus Power 124

I 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*

e

|

,

l Rev.: 2
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i

DS 9J8 Meter /T snsaitter (Table 5.4)
-

Tag Number 14
Description 57

,
'

Range 12
Meter Power Symbol 12
Trans. Power Symbol 12-
Meter Light Pwr. Syb. 12

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

4.0 DAADS FUNCTIONS

4.1 INTRODUCTION
'

DAADS runs as an interactive terminal task'with menu
selection displays and prompts requesting specific
inputs. Upon signing on a trainer ID and system ID
aust be entered. After a valid pair of ids has been
entered a main tableau of available functions is
displayed. A few rare functions are left off of this i
menu as they should not be used if not properly
understood.

.

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

functions apply only to the data sets stored in the-

[} "SD" file for the current system.

4.2 PASSWORDS

Passwords are defined upon defining each system to
DAADS. The system password'will be requested upon the
firest attempt to edit or input data after' signing on
to a system. Passwords may be changed by responding
"$" to the main DAADS tableau. They will also be
requested for design reports, and to initialise the
system-file. A special password is required to
initialize the trainer info file.

4.3 INPUT FUNCTIONS

The input functions are selected by the key' letter "I"
and a data base number input to the main ~DAADS-- ;

tableau.- If a valid number is entered then the input
subroutine will request' a choice: of media. The
choices are

Rev.: 2
Dates 11/09/88
Paget 8.2-7 of 10
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f

"C" For direct input through the CRT. The systemO will request each subfield in turn and when
ifinished return to the media selection promp T. i

"Da ror 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" ror 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. j

"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.

4.4 EDIT FUNCTION

The edit function is selected by entering "M" and-a .

valid data base number in response to the main
tableau. The system will- then enter a subroutine to
select subsets of the selected data set.- When.the -

desired set of records have been selected, return'to
O, the edit routine by responding "S" to.the selection

prompt. Edit functions willsthen be offered. Theedit functions include display of the' selected
records. The records may be modified by:subfields, !either singly or the entire group at-one-time.,

<

4.5 LIST r0NCTION
t

i The list function may be selected to produce listings '

i 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' subsetsof the defined records. After selection is complete !

p 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,i

| 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 this function.r

,

|

l l

|
;
I

| p) Rev.: 2
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|
l

!

|
|4.6 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 application of
relational operators.to the subfields or the current

Igroup.
>

4.7 DESIGN REPORTS
.

| The report function-is selected by responding "R" to
the main DAADS prompt. The system ask for a report

, type selection- 1, 2, 3 - for design report. The
l system password will be requested-if it has not

. -

already been provided during the current session. The 'I
design reports include a title page, table of-,

contents, followed by listings of all appropriate|

databases for the report.

4.8 DAADS FILE INITIALIZATION 8

Each of the DAADS internal.DAAD8 data files must be
initialized before use by DAADS._ The. trainer'name,
and contract specification title must be entered upon "

initialisation 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' startedO by entering a "$" in response to the systenEID prompt.
Each system must have its internal files initialised,

!

before usage. The system initialisation sequence is-
initiated by entering a responding "$" on:the main iDAADS tableau. The-system file must be initialized-

,

.

with a system title and allocations for the maximum 1number or entries to be contained in each of the. '

internal data sets. The trainer file'may be
re-initialized without re-initializing each system.

3

4.9 OUTPUT FUNCTION
s

Any of the internal data files nay be output-in the-
;TSS formats with the output function'.- This. function '

is initiated by entering "O" on the main DAADS
tablear i system will then ask'for the data base

'

number -Naped and the name . of . a previously
create :nt disc file to write to. -This
functf de extended to dump either all. databases
for i. .1 systems, or one data base for all
syste

Rev.: 12
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|

O ' |4.10 CRANGE
|

Changing-from one to another system can be done on |DAADS by entering a "C" on the main- DAADS tableau.
DAADs.wlli de-allocate the system files currently in
use, request a new system designator, and allocate-the i
appropriate files for the newly selected systes.. This
function has some subtle bugs which will cause the
system to abort after certain combinations of actions
which include changing system designators and a number
of other file allocations and-de-allocations.

5.0 aDAADs

BDAADS is provided as a batch' program to generate design
reports without having an operator waiting at a terminal. A
The filename for this JCL is 8DAADS. $

!

l

.

| !
4

*

!

:

i
.

t
i

|
1

I

i ?

1

,
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| |
| Attachcent 8.3 |

| 1
' Computer Program Coding j

|

IORTRAN LANGUAGE COMPUTER PROGRAMS:

1. All comment lines shall start with 'C**'.

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

3. 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 engineer,
equation number, and a brief description. If an SDC i

contains only one DR, then use one line to describe the
SDC. If an SDC contains more than-one DR, then use one

'i

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 summary..
Indicate other affected squations 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).
,

O,4. For simple changes such as power supply 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. j

;

i

4

.
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;

j Attochtent 8.3 :

Computer Program Coding

i !

().SSEMBLYLANGUAGECOMPUTERPROGRAMS:
}

! !

! 1. All consent lines shall start with '*(initial)(reve)'. j
i
'2. Once a year (December), all unnecessary comment lines

|
shall be dsist+d for the purpose ef clarity.

! 3. A ' Revision history' page shall be added after the |
; module description page but before the progran coding in
i overy program. There shall be 40 entries (lines) per ;

! ' Revision history' page. Each line describes the SDC |
i number, the DR number, the date of change, the revision !

'

initial, and comments. If an SDC contains only one DR, |

then use one line to describe the SDC. If an SDC !
'

contains more than one DR, then use one line to describe
! each DR. If more than one module are affected in a DR
j work, similar documentation shall be entered in each !

i affected module.

4. If it is desired to keep certain comments for a longer |
period, a note indicating how long the previous code !

should be kept should be also entered. a !

3

i ;
' .

.

I'

i

,

8

;

i

;
;

!

!

!

!

!

!
!

!

:
|

|
!
>
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( Attachment 8.4 '

() MARGINAL NOTE DIRECTORY
,

1. Deleted inappropriate references.

2. Inserted standard definition.
3. Corrected typo / grammar.

,

4. Corrected title.

5. Added/ Revised.

6. Renumbered.
* Deleted equation numbers..

.

.

I

i

:

I

*
a

I
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1.0 PURPOSE

The purpose of this procedure is to develop system ;

tests for plant systems using the following as inputs:
(1) Hardware Lists from NSEM-2.01, (2) Software Flowpath

iLists and Simulation Drawings from NSEM-2.01, (3) Remote!

'

| runction Lists from NSEM-2.02.

This procedure will also define the guidance necessary to.

develop a "Cause and Effect" document for all Simulator1

Malfunctions in a consistent format.

2.0 APPLICABILITY '

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

3.0 REFERENCES
I

3.1 ANSI /ANS 3.5-1985 - This standard states the minimalfunctional requirements on design data and simulator
performance and operability testing. '

3.2 NRC RG 1.149 Rev. 1, April, 1987 - This
, anacceptablemethodologyforcertificatfuidedescribeson by endorsing'

ANSI /ANS-3.5, 1985 with some additional requirements, j

3.3 10CrR 55.4L(b) - Mandates a timetable for simulator I! facility certification and specifies additional testing
requirements. .

,

'

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

1.5 INPO Good Practice T0-505 - Describes techniques for
effectively controlling simulator configuration.

3.6 h0 REG 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,

j

i

!

O Rev.: 3 i
'Date: 5/23/90
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j

3.8 INPO 86-026, Guideline For Simulator Training, October, '

1986.

) 3.9 INPO 87-006, Report on Configuration Management in the
Nuclear Utility I,ndustry, July, 1987.

4.0 DEFINITIONS

4.1 Deficiency Report (DR) Form (STS-BI-r1A) used by the-

Operator Training Branch (OTB) and the STSB to record all
identified simulator deficiencies between the simulator
and reference plant.

4.2 Simulation System Diagram (SSD) runctional repre--

sentation of the simulator modeling for a given system,,

4.3 System Test - A test developed for each modeled plant
system that ensures proper response of all control board
instrumentation, controls, annunciators, PPC points,
remote functions, flowpaths and components that are,

associated with an individual plant system.
4.4 Remote Function - An instructor initiated input to the

simulator model which will provide the same discernible ;effects as the corresponding manual operation in the
.reference plant. '

4.5 Certified Remote Function - Those remote functions which '

(~% will be tested to work correctly and may be used in(_) simulator training and exams.
4.6 "Cause & Effect" Document - A description of the simulator

i

response (effect) to the insertion of a specific j
malfunction or malfunctions. Each malfunction description !

also contains the physical "cause" of the malfunction as
well as a description of the significant effects on plant1

operation due to the malfunction. ,

,

i 4.7 Qualified Instructor - An Instructor designated by the I
ASOT to perform a system test.

I'

{ 5.0 RESPONSIBILITIES
1

5.1 Assistant Supervisor Operator Training (ASOT) '

' 5.1.1 Responsible for assigning Simulator
Instructors to write, perform and document
simulator system tests.

!

!

rx Rev.: 3 !

() Date: 5/23/90
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1
-

i i

d 5.1.2 Responsible for reviewing and approving the 1

O individual system tests prior to the
performance of the test.

l
. 5.1.3 Responsible for review and acceptance of each
! completed system test.

i 5.1.4 Responsible for scheduling the accomplishment
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

| 5.2.1 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.

5.2.3 Res ponsible for documentation of completion of
eaca step in the system test.

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

6.0 INSTRUCTIONS f
6.1 Writing of System Tests

NOTE: The purpose of this section is to establish a ;

consistent content and format for the writing of
isystem tests.
!

6.1.1 The number of systems to be tested will be jselected bv the ASOT for each simulator,
Documentation of the selected' systems will be
shown on Attachment 8.1 (MP1), Attachment 8.2
(MP2), Attachment 8.3 (MP3) or Attachment 8.4 2

(CY). A sequential number shall be assigned
to each unique system test (see Attachment 8.2
for an example).

|

;

( Rev.: 3 1
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,

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

O- 6.1.2.1 All control board hardware, including
annunciators, contained in the NSEM
2.01 Hardware List (except hardware
listed on rigure 7.4 of NSEM 2.01,
which are not needed for training)
shall be tested.

6.1.2.2 All Software riowpaths contained in
the NSEM 2.01 Software riowpath Lists
(except software flowpaths listed on
rigure 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
(SSD) for that system, and all
components (pumps, valves, heat
exc1 angers, 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
types of systems (see NSEM 2.01,
6.3.1.3(e) Note and 6.4.2) did not
have SSD's reviewed per NSEM 2.01.
SSD's for these systems shall be
reviewed to ensure no errors are,

I present on the SSD's, as well as to
i serve as an input to the writing of-

the system test. -

6.1.2.5 The ASOT shall add any.9..iditional
system tests that he deems appro-
priate, such as a Process Computer
System Test or Reactor Core P.1ysics
System Test.

6.1.3
'

An individual System Test shall be written to
ensure that all of the following are tested to '

work correctly:

.

['O~') Rev.: 3 ,

Date: 5/23/90
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6.1.3.1 All annunciators contained on the
NSEM 2.01 Hardware List (except any I

-

annunciators listed on rigure 7.4
of NSEM 2.01) associated with anindividual system shall be tested to
work correctly. There may be some
judgment required on some annuncia-
tors as to what system test they go
in. This is up to the ASOT to decide,
as long as every annunciator is tested
in at least one of the system tests.

6.1.3.2 All Control Board Hardware contained
in the NSEM 2.01 Hardware List (except
any hardware listed in rigure 7.4 of
NSEM 2.01) associated with an indivi-dual system shall be tested to work
correctly. Control Board Hardware tobe tested includes handswitches,
meters, pushbuttons, indicating
lights, recorders, controllers, etc. j

'

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. ;
'

6.1.3.3 All Plant Process Computer (PPC)
points associated with an individual

isystem should be tested to work
|correctly. To accomplish this, all ;PPC points listed on the SSD for that i

system shall be tested. Further,
!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-

6.1.3.4 All Software Flowpaths contained in
the NSEM 2.01 Software Flowpath List
(except any flowpaths listed in NSEM
2.01 rigure 7.8) associated with an .

'

individual system, shall be tested
to work correctly. Further, all
components which are part of a soft- j
ware flowpath shall be tested. Each '

4

|

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

6.1.3.5 All remote functions that are identi-
fled as requiring certification in the
NSEM 2.02 Remote Function List, ,

I

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 go 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 Methodology and Acceptance Criteria
for those items listed in Step 6.1.3 shall be:
6.1.4.1 The operation of all annunciators

(except any annunciators listed on
!Tigure 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 I&C, if
possible. Alternatively, annunciator
setpoints shall be verified to actuate
at the control Room Annunciator Book
(CRAB) set (or CRAB referenced !procedure) pointSet points having a basis.

in Tech Spec's s1all be within Tech
Spec limits.

O Rev.: 3

Date: 5/23/90
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6.1.4.2 The operation of all Control Board
Hardware (except any listed on rigureO 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. Interlocks shall
be tested to verify they inhibit
operation when required to.

The acceptance criteria for hardware
testing shall be based on:

o Utilizing plant data, if avail-
able, to determine correct

O response.

Utilizing the simulator Designo
Data Base, such as P and ID's,
electrical schematics, instrument
loop drawin
procedures,gs, operatingetc. to determine
correct response, or

|
o Utilizing (as a last resort) a

;

qualified instructor to determine
!correct res

experience.ponse based on his/her ;

<

6.1.4.3 The operation of all PPC points for a
_

given system shall be-verified to be '

correct. Some PPC points will be
identified as non-modeled PPC points.

;
PPC points to be tested will consist '

of Analog, Digital and Pulse Inputs.
3Proper response of digital inputs |will be demonstrated by cycling the '

O Rev.: 3
Date: 5/23/90-
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!

digital input and observing the PPC,

!

response. An example would be startN and stop a pump and observe the PPC
digital input change to follow pump i

:

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:

L

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

o If plant data is available, it
may be used to determine correct
response.

o 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.

O ,

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

6.1.4.4 All Software riowpaths contained in i

the NSEM 2.01 Software Flowpath List
(except any flowpaths listed in NSEM
2.01 rigure 7.8) associated with an
individual system shall be tested to
work correctly. All components which
are part of a software flowpath shall
also be tested. Testing in this ,

section may be performed in conjune-
tion with any other testing listed in
section 6.1.3.

|

| <

|

r~
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|

The acceptance criteria for this
testing shall be based on:

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

Utilizing the Simulator Designo
Data Base, such as P and ID's,
electrical schematics, instrument
loop drawin
procedures,gs, operating3 etc., to determine
correct response.

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

6.1.4.5 The operation of all remote functions
to be certified for a given system
shall be verified to be correct.
Variable remote functions (i.e., O
to 100%, or 55'r to 85'r) 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- !

,

t

!
j points of the variable remote function

;range. Two or three position (such as
i on/off or automatic stand by/off)
: remote functions shall be checked for'

s

proper operation in all positions, iSince many remote functic.1s.are for
valves, valve testing should include ,

!

valve stroking times,
i

Acceptance criteria'for variable or !
2/3 position remote functions shall be !

based on:
|

o Utilizing plant data, if avail- 1
able, to determine correct
response.

Utilizing the Simulator Designo
Data Base, such as P and ID's,

,

!

|
electrical schematics, instrument
loop drawin
procedures,gs, operatingetc., to determine
correct response.

<

'
~
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,

Utilizing (as a last resort) a I
o

i qualified instructor to determine

O experience.ponse based on his/hercorrect res

6.1.5 Each system test will have as its first page,
a rigure 7.1 (System Test Cover Sheet) for
that particular system.

,

!

6.1.6 The first two steps 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).

6.1.7 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.

6.1.8 Each system test step or substep shall have
a 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 by the
performer of the test, if the step or substepO was unsuccessful. The location of the spacesfor 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.

6.1.9 To provide flexibility,-PPC points or I

annunciators may be tested in any sequence
during the system test.

6.1.10 The instructor station response (I/O override,
etc.) will not be tested during any system
test. Instructor station features will betested elsewhere.

6.1.11 The rigure 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.

O Rev.: 3
7 ate: 5/23/90

NSEM-4.01 F age :- 10 of 16
,

,

4

, . , . . -



- - . . _ . - -

i f

!

6.1.12 The last 2 steps of any system test should
contain a listing of any non-modeled

O-
annunciator 3 and PPC points that should ,

be checked to not be in alarm.,

I 6.1.13 Prior to writing a system test, review of
the Simulator System 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 its
completion on the system test in the
appropriate column next to the step.

6.2.1.3 During the accomplishment of any test
step, if a discrepancy is identified,
a DR will be written for its correc-
tion. The DR will referenie both the
system test and the step number that

t t 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 rigure 7.1 cover sheet. The simulatorinstructor who performs the tist shall
sign /date the rigure 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 by another simulator instructor to
ensure that all steps are completed and
initialed as required.

!

/~) Rev-.: 3
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, t

'

6.2.4 During this review, a summary of all instru-
etor comments will be compiled to assist in

r~'
I the completion of this test during its next

scheduled performance or revising the test,

ias necessary.

6.2.5 When the instructor review is complete, the
instructor performing the review should
sign /date the rigure 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 assigned by the.ASOT, when he signs
the rigure 7.1 cover sheet to release the test
for performance. This applies only to the
system tests, as described in NSEM 1.01,

a

6.3 Development and Maintenance of "Cause & Effect"
document for Simulator Malfunctions. (Appendix A.1,
A.2, A.3, & A.4)

) 6.3.1 A "Cause & Effect" document shall be main-
tained for each NU Plant Referenced Simulator.

,

They shall be contained as
!

o Appendix A.1 Millstone 1
o Appendix A.2 Millstone 2

, o Appendix A.3 Millstone 3
o Appendix A.4 Connecticut Yankee

i 6.3.2 The "Cause & Effect" document for each' unit
shall be maintained current and up to date

i for use in training or exams,
'

i

i

l !

!
!

l'
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,

| 6.3.3 The format of each malfunction "Cause &
Effect" shall be identified with 6 distinct
headings:

1 o Malfunction Title
'

o Malfunction Type
o Malfunction cause
o Plant Status
o Malfunction Effects
o References

; 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 .i

tion. If the malfunction is generic, each
component of the generic malfunction shall
be listed under the title.
A unique 4 character (2 letter, 2 number); o

{ identifier shall precede the title
(example CV01). The 2 letters shall;

i 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

o The 3 types of malfunctions are as
!follows:

, o Discrete - a malfunction that can be
l entered for only 1 specific piece of

equipment and is not variable, i

o Generic - a malfunction that can be ientered for more than 1 similar piece
of equipment and may or may not be
variable,

i

o Variable - a malfunction that can have
a range 'of values up to a specified
maximum. Examples are:

" Variable 100%=500 gpm 0 2000 PSIG"
" Variable 100 %= 57 5' r, 0% = 500* r"-

Rev.: 3
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6.3.6 Malfunction cause
i

O' o State the specific failure that caused the
malfunction. This failure should be asspecific 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"

If more than 1 possible failure couldo

cause the malfunction, list as many
additional failure causes as possible
so as to allow diversification in the
training process.

6.3.7 Plant Status

Plant status is defined as the initialo
condition of the plant from which the
effects are based (i.e., power operation,
20% power, on shutdown cooling, etc.) i

6.3.8 Malfunction Effects

The malfunction effects section shall beo

O written in sufficient detail to facilitatedevelopment of training materials and
exams.

The malfunction effects shall consist of a I
o

general description of the sequence of
events that occur when the malfunction isinserted from the plant initial condition. ,

1Generally, the effects should be written
assuming no operator action.

The malfunction effects shall includeo

(1) effects on major equipment, (2) effect
on control board indication, (3). major

iannunciators that would be expected to ialarm, (4) what student actions could
mitigate the malfunction, (5) simulator ;

'

response to malfunction temoval, (6)
generally, what procedure and technical
specifications are impacted, and (7) plant
condition, for example, tripped or not

jtripped, due to malfunction or operational
restrictions that may result,

i

.!
!
i
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I ;

o 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 i

<

parameters as the event progresses.
| o ror generic malfunctions, a complete

description shall be give'n for one of
the choices and the differences shall
be described for the romaining choices. '

o for variable malfunctions, the effect of
varying the severity should be qualita-
tively described. In general, it is best
to give the effects of a 100% severity
response in the "effect" description.

.

o 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.
|

6.3.9 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. L

6.3.10 An index shall be at the front of the cause &
Effect document containing a listing-of all
malfunctions in alphabetic / numerical order.

6.3.11 The cover page of the cause & Effect document
for each unit shall contain approval of the
Assistant Supervisor of operator Training for
that unit.

'

,

6.3.12 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.

b '
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7.0 FIGURES

7.1 Simulator System Test Cover Sheet
;

8.0 ATTACHMENTS

8.1 Millstone 1 System Test Index i
i

8.2 Millstone 2 System Test Index
;

8.3 Millstone 3 System Test Index

8.4 Connecticut Yankee System Test Index
i

8.5 Marginal Note Directory

9.0 APPENDICES

Appendix

A.1 Millstone 1 Simulator Malfunction "CaV?e & Effect"Document

A.2 Millstone 2 Simulator Malfunction "Cause & Effect"Document,

A.3 Millstone 3 Simulator Malfunction "Cause & Effect"() Document>

A.4 Connecticut Yankee Simulator Malfunction "Cause &Effect" Document
i

t
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riguro 7.1
|

SIMULATOR SYSTEM TEST COVER SHEET,

|

! '\ SYSTEM TITLE ATTACHMENT REV.

|

Unit - Sys
I

UNIT
1

!

'
Developed By Date ;

Released for Testing By Date
Assistant Supervisor
operator Training (ASOT)

.I

__

Remarks:

O1

Test Performed by Test Verified by
| Date Date

Comments Attached Y I4 Comments Attached Y N

i System Test Accepted by (ASOT)-

Date

Rev.: 3O Date: 5/23/90V NSEM-4.01 Page 7.1-1 of 1
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i

ATTACHMENT 8.1

I !

. Millstone 1 System Test Index
]

8.1.1 Automatic Pressure System Test
8.1.2 Augmented off Gas System Test

i

8.1.3 Condensate /reedwater System Test

8.1.4 Circulating Water System Test

j 8.1.5 Control Rod Drive System Test
8.1.6 Core Spray System Test,

8.1.7 Containment /HVAC System Test

8.1.8 Electrical Distribution System Test
8.1.9 Electrical Generation System Test
8.1.10 Instrument / Service Air System Test
8.1.11 Low Pressure Coolant Injection System Test

1

8.1.12 Main Steam System Test

8.1.13 Nuclear Instrumentation System Test

() 8.1.14 Radiation Monitor System Test
,

8.1.15 Reactor Building Closed Cooling Water System Test / \
8.1.16 Reactor Recirculation System Test
8.1.17 Reactor Water Cleanup System Test
8.1.18 Service Water System Test

8.1.19 Standby Liquid Control System Testj

8.1.20 Shutdown Cooling System Test
8.1.21 Turbine System Test

,

| 8.1.22 Turbine Building Closed Cooling Water System Test
8.1.23 Turbine Building Secondary closed Cooling Water '

System Test

8.1.24 Waste Disposal System,

8.1.25 Reactor Protection System Test / i

8.1.26 Reactor Core System Test
a0 .

(j Rev.: 3
Date: 5/23/90
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ATTACHMENT 8.2 '

1

() Millstone 2 System Test Index

8.2.1 Service Water Test
8.2.2 Circulating Water Test l

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 /Teedwater Test !

|

8.2.8 Main Steam Test

8.2.9 Turbine Test !

8.2.10 Electrical Generation Test
8.2.11 Electrical Distribution Test

i

8.2.12 Reactor Coolant System / Steam Generator Test

tO Reactor Protection / Nuclear Instrumentation Test8.2.13

8.2.14 Engineered Safety Features Actuation >

System Test

8.2.15 Reactor Regulating Test
!

8.2.16 Control Element Drive System Test
i8.2.17 Containment / Heating, Ventilation & Air :Conditioning Test '

i

8.2.18 Instrument / Station Air Testi

t

| 8.2.19 Radiation Monitors Test

| 8.2.20 Waste Disposal Test i
i
'

8.2.21 Plant Process Computer Test
i

8.2.22 Shutdo'n Cooling System Test
8.2.23 Reactor Core Test

I
t

!("
f'
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ATTACHMENT 8.3

i
*

'

Millstone 3 System Test Inde".

|
'

| 8.3.1 RHR & Low Pressure Safety Injection Test
8.3.2 Safety Injection Test

,

j 8.3.3 containment Spray and Recirculation Test
8.3.4 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
8.3.9 Reactor Coolant Test
8.3.10 Main reed Water and Condensate Test
8.3.11 Auxiliary reed Water Test

() 8.3.12 Main and Auxiliary Steam Test '

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
8.3.21 PPC Miscellaneous runctions & SPDS Test
8.3.22 Reactor Core Test
8.3.23 Heating Ventilation and Ait Conditoning Test

Rev.: 3
Date: 5/23/90
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'

I
l

,

j 8.3.24 Nuclear Instrumentation Test
. ,

) 8.3.25 Safeguards Test cabinet Test !

t

8.3.26 Emergency Diesel Generator Sequencer Test '

8.3.27 Miscellanous Annunciators Test
8.3.28 reed Heater Vents & Drains' Test
8.3.29 Heating Ventilation and Air Conditoning Test

,

i *

O
'

|
*

i ,
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ATTACHMENT 8.4

s

[ } 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

d

8.4.5 Electrical Distribution System Test

8.4.6 Electrical Generation System Test
8.4.7 Feedwater, Condensate and Auxiliary Feedwater

Systems Tests

8.4.8 Control and Service Air Systems Tests
8.4.9 Main Steam System Test

8.4.10 Nuclear Instrumentation System Test
8.4.11 CY Process Plant Computer System Test
8.4.12 Reactor Coolant System Test

8.4.13 Rod Control System Test

8.4.14 Residual Heat Removal System Test
8.4.15 Radiation Monitoring System Test
8.4.16 Reactor Protection System Test
8.4.17 Safety Injection System Test
8.4.18 Service Water System Test

8.4.19 Turbine Control and oil Systems Tests
8.4.20 Reactor Core & Control Systems Tests

Rev.t - 3
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|

| ATTACHMENT 8.5 l

MARGINAL NOTE DIRECTORY,

i

i

1. Reviced Attachment 8.1: System Test Indexes for MPl.

.|

f

i ,

'
,

'
i

,

J

\

>

4

I

i
'

>

1
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,

1.0 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.

'
,

12.0 APPLICABILITY

This procedure applies to the Nuclear Training Department 1

(NTD) including the Operator Training Branch (OTB), Simu-
lator Technical Support Branch (STSB), and other Northeast
Utilities (NU) organizations performing functions in support .i
of the NU Simulator Certification Program. j

I

3.0 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 methodology for certification by
endorsing ANSI /ANS-3.5, 1985 with some additional
requirements.

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

|
'

facility certification and specifies additional testing,

f-
requirements.

| 3.4 NUREG 1258 December, 1987 - Describes the procedures
and techniques which will be employed to audit
certified facilities. '

3.5 INPO 86-026, Guidelines for Simulator Training October,
1986. '

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

4.0 DEFINITIONS

4.1 Initial 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).

,

. ('T ,
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4.2 SRO-Qualified Instruct'or - An instructor who is (or was'

in the past) an NRC licensed Senior Reactor Operator [(or certified), who by nature of his training and-
/~T experience, has the knowledge to make decisions on!

'

V proper plant system alignments for given operating
etnditions.

4.3 Axial Offset ( A . O .' ) or Axial Shape Index (A.S.I.) -
,

Common terms used in reactor core axial power distri-
butions measurement. It is an'index which describes

.the relative amount of power between the top and bottom Ihalves of the reactor core.
4.4 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 {reference plant would under the same conditions. j
-|

5.0 AESPONSIBILITIES >

,

5.1 Assistant Supervisor Operator Training (ASOT) i
1

5.1.1 Responsible for assigning instructors.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
MP1) or Attachment 8.3 (for MP3)-, or Attachment[D 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- a
remain updated.

, 5.1.5 Responsible for determining which'cettified ICs
I will be sent to the NRC.for exam purposes.
t

5.1.6 Responsible for determining which Operator
Instructor (preferably the Operations consult- '

c

ant) shall be responsible for maintaining
certified ICs up to date.

5.2 Operator Instructors ?

5.2.1 Assigned SRO qualified instructors (preferably j
the unit Operations Consultant') are responsiblef i
for' determining the initial list of certified
ICs.

:

O)(_ Rev.: 3|
L Date: S/23/90'

NSEM-4.02 Page: 2 of 11

|

1

- , .



- ... - ..- _ .- . . -. . - - .. . -

,

5.2.2 Assigned SRO qualified _instrubtors (preferably,
the unit. operations Consultant) are-responsible
for ensuring Attachment 8.2.(for MP2).or-
Attachment 8.1 (for MP1) or Attachment 8.3V (for MP3) or attachment 8.4 (for CY)'as
appropriate, is valid for'each certified IC._ i

!
5.2.3 Assigned instructors are responsible.for '

assisting the SRo qualified. instructor in
completing the responsibility of step 5.2~2..

5.2.4 operator Instructors are responsible'for using
5only certified ICs-for Simulator training :

sessions, NRC exams or Simulator Certification j
Testing.

i

NOTE: It is the intent of'this procedure.for the ASoT
to assign responsibility to_the operations ;

consultant (or other operator Instructor) as I
the' coordinator for maintaining certified ICs. Jother instructors may change, add or delete

;certified ICs but are responsible for adhering
to this procedure and ensuring:the1 operations '

Consultant (or other-ASOT designated. Instructor) !is aware of their actions.so that consistency |

can be maintained in-all certified ICs.-
.

. .:5.2.5 operator Instructors, preferably the Unit- !

operations Consultant, are responsible for
ensuring that certified ICs.are keO date as simulator Design Changes ~(pt up to

'

SDCs)-are
,

implemented.3

;

5.2.6 operator instructors are responsible for not: ideleting or changing certified-ICs without- i

the' knowledge of either the ASOT or'his desig-
nated instructor (preferably the-5perations
Consultant) responsible for maintaining ,

'

certified ICs up.to date..

.

6.0 INSTRUCTIONS. '

6.1 obtain NSEM 2.02 Form 7.2, which contains the
!

recommended ICs for certification.
,

; 6.2 An SRO qualified instructor,. preferably the Unit
operations consultant shall review the_ list of ICs

1

'

from step 6.1, and add or delete ICs from.this list,--

based on his' judgment. ',

6.3 The ASOT shall review the: working. list from_ step 6.'2'
and concur with the list.

,

1
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NOTE: At any given time, the number of certified initial

conditions can vary.- The pur6.5 is-to provide directions pose of sections 6.4 andon how to certify theO initial roup of selected ICs. Directions for adding
new cert fled ICs, deleting current certified ICs, or
modifying current. certified ICs will be discussed |later in this procedure.

|

6.4 Generate the unit specific checklist to be used for.
certifying ICs, by performing the following steps.
6.4.1 Each unit shall generate a checklist to-be used

to guide the instructor in certifying an IC..i

The checklist shall be Attachment 8.1 for MP1,
Attachment 8.2 for MP2,' Attachment 8.3 for MP3
and Attachment 8.4 for CY. These attachments-shall be controlled by'the individual unit ASOT "

per NSEM.l.01 Sections 6.3.2 and-6.3.3.

NOTE: Attachment 8.1, 8.2, 8.3 or 8.'4 shall here-
after be referred to as "the checklist" for
simplicity. Attachment 8.2 is attached also
as an example. 1

6.4.2 Section I of the checklist shall contain a~

listing of each Control Board or other simu-
lation location such that the list covers all
Simulated Components in the Simulator Room.!

|

Each item on the checklist shall have a blank- '

. f-sg space next to it for the instructor to use as
- ( ) a checklist. For each control board or

Simulator location, an SRO qualifiedlinstructor
(preferably the Operations Consultant) shall

4review the alignment of all annunciators,
switches, controllers, equipment ~in service, iplant conditions, etc. to ensure-that they|

'

correctly reflect the stated IC conditions.
It is recognized that any given plant: condition
will have some equipment which could be
correctly in several different configurations.-
It is acceptable for the SRO instructor to
determine a most likely position for these
components in establishing the IC.

1

L 6.4.3 Section II of the checklist shall contain alisting of all remote function systems with a
blank space next to:each.to allow the instructor
to use the form as a checklist. The SRO quali-
fied instructor shall go through each remote
function system and review all remote functions
in that system for correct alignment consistent
with the stated conditions of the IC be:ro-reviewed.

,

b(%<
'
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,

NOTE: The following sections discuss stability of
various parameters when resetting to.an IC.-
It is understood that a specific.IC could have

>

\ non-steady state conditions for one or more
parameters deliberately for-the purpose of
training, and this is acceptable.

6.4.4 Section III of the checklist shall be organi=ed
as determined by'the individual Unit ASOT.but
shall contain as a minimum, the following '

information:
i

6.4.4.1 Equilibrium Xenon, Steady State Power
Level ICs

t

o For ICs which areLEquilibrium
Xenon, Steady State Power Levels,
run the simulator for at least 2 '

minutes and. verify that' key plant-
iparameters are steady and -

reasonable. Key plant parameter
examples are: RCS cold leg <

temperature, RCS Tave, RCS
Pressure, S/G Levels.(PWRs), 6T
Power and. Nuclear-Instrumentation
Power, Calorimetric-Power,~ Reactor
Vessel Water Level (BWRs), Electric
Power, Charging and Letdown Flows,.
Pressurizer Level (PWRs), S/G1 Feed
and Steam Flows (PWRs), Xenon

i Reactivity Worths, control' Rod
\- Positions and,ASI (or Axial

Offset),
i

o Verify consistent calibration.of
all-power. level instruments with
calorimetcic,

o Verify using Xenon Fastime X60-for.
four minutes, keeping power level
and CEA position constant, that
Xenon reactivity worth does not
change any'more than a value

3determined by the individual unit *

ASOT (20 pcm for MP2),

o verify.using Xenon Fastime X60 for
four minutes, and keeping power.
level and'CEA position constant,

.that ASI (AO) does not change any
more than a value determined-by the
individual Unit ASOT.- This is to
ensure'that a-Xenon oscillation is
not present in an'" equilibrium,
steady state" IC.

f'
'-
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,

NOTE: Xenon rastime X60 for 4 minutes is-
used to simulate' plant response over a *

4 hour session in normal time due to() changes in xenon.

o If during the' previous step a
significant unintentional or

4

unacceptable Xenon oscillation'ir
present,' it should 'be damped =_ with
Xenon rastime X60 holding power
constant and-using control rods to
damp the oscillation at its
midpoint. "

6.4.4.2 ICs with' reactor critical, but not
covered by section 6.4.4.1.

o ror ICs with the reactor critical,
but not covered by section 6.4.4.1,
run the. simulator.for at least 2 T

minutes and verify that key. plant
parameters are: steady-and/or

1

reasonable.. Key plant parameter '

examples are as stated above in
section 6.4.4.1.

o verify consistent calibration of
,

all power level-instruments to the
!

,

'

extent they would agree in the
-

'

reference plant at the stated-IC,

4 conditions.-
'

o verify.using Xenon-rastime X60Efor'

4 minutes, keeping power level and J
CEA position constant, that xenon.
reactivity worth and,ASI (AO)
changes ~are observedJto be

{ consistent with the stated IC i

conditions and will not cause
unreasonable' conditions to occur
for the' operator'.

&

6.4.4.3 ICs with reactor'not critical and !
possibly.the plant in various stages.

of heatup or cooldown,

e

a

\

4

'

t

-

Rev.:. 3 t

Date:- 5/23/90
-NSEM-4.02 Page: 6 of ll.

-

!

._. ._ - _ - .. . - - ,



.
. . . . . . . . . .

. .

. . . .. . . . ~

o ror-ICs with the reactor not
critical, run the nimulator for|at ;

. least 2 minutes and verify that key '

plant parameters are steady and/or !
.

reasonable. Key plant parameters
examples are: RCS Cold Leg Temp-
erature, RCS T RCS Pressure,
S/G Levels (PWks),, Wide Range Power
Level,1 Charging Flow, Le&down'rlow.
Pressurizer Level (PWRs), S/G reed
Flows'(PWRs), Xenon: reactivity
worth, SDC Flow (RHR Flow) etc. 1

Using Xenon rastime X60;for 4o
minutes observe that xenon
reactivity worth change is
consistent with IC description.

6.4.4.4 For all ICs' ensure that any items
_ jmentioned in the IC description on the j

instructor station are correct and any,
key items not present on the instruc-

1
tor station IC description,are:added. .!
Examples of key items expected to lbe in the remarks section.of the IC !

description are: BOL/MOL/EOL, Xenon-
Trend, time afterLreactor trip,
unusual Control Rod = Position, unusual'
equipment lineups or any:other item-
that helps the instructor to under-
stand the: starting point of the IC.

6.4.5 Section IV of the IC checklist shallfcontain a
,

listing of items that require specific atten-
tion. These items may be a result of. previous
problems identified with;ICs, or common
confusion areas,-as identified by the ASOT, ;

~

operations Consultant or other operator instruc-
tors. Items in this list may consist of remote:
functions, PPC points, system alignments, ete.
If-the Plant Process Computer is simulated, a
list of key PPC displays that require verifica- -,

'

tion'may be included here.- Any items listed in
Section IV of the IC checklist shall be at the
discretion of the ASOT and SRO instructor
(preferably the Operations consultant) who
will certify the ICs.

Rev.: 3
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6.5 After the unit specific =IC checklist has been generated '

and the ASOT concurs with the checklist, the designated
instructor (preferable the' Operations Consultant) shall i() review each IC to be certified, using the checklist. j

6.6 The IC checklist is not required to be retained as
documentation. It is a tool to help the SRO qualified
instructor review-ICs. Successful completion of the-
checklist by the SRO qualified instructor constitutes '

certification of the IC.

6.7 For each certified IC, a capital "C" shall be placed
in the " Remarks" section of the Initial condition
Description on the Instructor Station. The capital
"C" shall be placed in the second line, last space for
consistency and clarity. This will allow instructors
to know which ICs are certified. The instructor
stati,n IC screen.will be maintained up to date as
to what ICs are certified.

6.8 It is recommended that one SRO instructor: be common to
all certified ICs reviewed (initially.at least) to give

~

as much consistency to'the'ICstas possible. Preferably.
this should be the unit Operations Consultant.

6.9 Deleting a Certified IC

6.9.1 Ensure that the IC to be deleted has not been s

identified to the NRC as one:available for an
upcoming exam.O

6.9.2 If a certified IC is meant to be deleted, the-
~

"C" is removed from the Instructor Station-
" remarks".section-for that.IC.

NOTE: It is not the intent of this procedure to-
establish any historical traceability-for
certified ICs. It is the-intent of this
procedure to ensure that for a Simulator

,

training session (or Simulator certification
Testing) that the IC utilized reflects reason- '

able plant conditions for the desired time in
life, power level, plant temperature, etc.

~

6.10 Adding a certified IC

If a certified 1C is to be added, an IC checklist is' i

reviewed for that IC'and if successfully completed, a
capital "C" will be added to the " Remarks"' column on
the instructor station for that IC in the second line, <

l
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last space. Also.the remarks column on the instructor
station for that IC'shall be reviewed to ensure it

,

'O correctly represents the IC! conditions and contains
|

those items called for in the IC checklist.
| 6.11 Modifications to certified ICs (updating'or reshooting

ICs)

6.11.1 All' certified ICs shall be. maintained u to
date as SDCs are implemented on the Sim lator,

! such that certifi'ed ICs have been updated prior
! to use in Simulator-training, NRC exams or

Simulator Certification.,

1

16.11.2 As SDCs are implemented on the Simulator, the
!operatorDinstructor performing the SDC retest i

(preferably the Operations Consultant) shall
|

| determine whether any ICs need'to be updated. !

6.11.3 If certified ICs need updating,..they shall be- idone prior to being used for Simulator Training !

or Simulator Certification activities. When.a ;!
certified IC is updated, (except.as discussed
in 6.11.4), the IC checklist shall beDreviewed
for any areas that need to be reverified at-the
discretion of the SRO qualified instructor.:

-

tThe " remarks" column of.the modified IC-shall '

be specifically reviewed'to ensure it still
agrees with the-IC conditions and:contains-

,

'

} those items called for in the IC checklist.
6.11.4 The ASOT at'his discretion may. allow a training

or certification session to proceed using a
certified IC not fully updated provided:
o The instructors are aware of the effects of I

not having the IC updated. j

The certified-IC not being updated will noto
cause negative. training to operators or
interfere with certification testing.

6.12 Common Situations concerning ICs

6.12.1 Snapshots taken for Software / Hardware Trouble-
Shooting. ,

1

These ICs need not be controlled in the manner
covered by this procedure.

6.12.2 ICs that are-continuations of a-previous |
Training Session,

t

.
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Some training sessions are long enough to
require a snapshot be taken to continue a
training session later. . These ICs need not

9 be controlled in the manner covered by-this
procedure. A training session by-its.very
nature results in a variety of control manipul-
ations that could place thelplant correctly or
incorrectly in a substantially different
config- uration that when the session started.
When a snapshot of this type is taken, no
action is required and a "C" shall not beplaced in the IC " Remarks" section.-

6.12.3 Creating a New Certified IC with Minor
Modifications from an Already Existing
Certified IC.

If a certified IC is reset, and then minor
changes are made and a snapshot is then taken,
the snapshot IC may be certified by:

Reviewing the IC checklist for any areaso
that need to be verified. This is,at the. ;

discretion of_the SRO qualified instructor,
o Adding a_ capital "C" to the " Remarks" column

i on the instructor station for that IC in the
second line, last space,

Ensuring 1that the " Remarks"' column of theo9 new IC agrees with the IC conditions and
contains those itemsscalled for in the IC
checklist.

6.12.4 Curriculum Testing-

Curriculum testing does notLrequire a certified
IC. Curriculum testing by'its nature could be
exercising very limited. systems or_ components
and the judgment of the instructor _is
considered adequate for this purpose.

6.13 Use of Certified ICs
.

6.13.1 Any time a: Simulator LORT, LOIT,= or LOUT
Training session,LNRC exam, or Certification
Testing session is being conducted, a-certified
IC shall be used.for initialization (unless itis a continuation of a previous session). .

6.13.2 ICs sent to the NRC'for exam purposes shall
be certified ICs. The ASOT shall determine
whether all certified-ICs or a subset-of
certified ICs shall be sent to the NRC.
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6.13.3 It is the intent of this procedure to demon-
| strate that ICs used in operator training or

certification' activities have been reviewed to
. ensure simulator conditions are; representative
N of. reference plant conditions.- Attachment 8.2,

(for MP2) will be the vehicle for_ ensuring
consistency and adequacy of this' review. f

6.13.4- This procedure does not have to'be re-executed
iover a four year interval since continuous ;

| updating of ICs is covered by this procedure.

7.0 FIGURES

None.

8.0 ATTACHMENTS

8.1 Millstone-Unit 1 Initial Conditions verification-
Checklist

8.2 Millstone Unit 2 Initial Conditions verification
Checklist

8.3 Millstone Unit 3 Initial Conditions verification i

checklist

8.4 Connecticut Yankee Initial conditions verification() Checklist

8.5 Marginal Note Directory

)

-

,
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1

ATTACRMENT 8.1L -

MILLSTONE 1

INITIAL CONDITIONS VERIFICATION

CHECKLIST
i

f

!

I. Control Board Walkdown
. !
.

With the Simulator in "run", at each of the following.contro1..~ !boards, an SRO licensed-or certified? instructor'shall. review '

switch positions, controller. settings, meter indications,
annunciator conditions, system alignments, etc., to ensure

tthey are consistent with the intended conditions of the ;
Initial Condition.

903 910 921 936 i

904 911 922A 937
905 913 922B 938
906 915 923 945
907 917 925- 924
908 980-1 926
909 980-2

'y ,

!

II. Remote Functions Review
i

With the Simulator in "run", for each of the'following
remote function systems, review each remote-function to'
ensure its condition is consistent with the intended :

'

conditions of the Initial Condition.- '

ANR CUR IAR. RCR SCR
APR CWR LPR RDh SDR
CCR EDR MSR RMR SLR-
CRR EGR NIR RPR SWR
CHR EXR OGR RRR- TOR
CSR FWR RCR RWR WDR

1 :

:

ip ;'
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III. Initial Condition Stability and Reasonability

) Perform either Section A, B or C

A. For Equilibrium Xenon, Steady State, Power Levels
(30%, 50%, 75%, 100% power, etc.) only, ensure the
following parameters are stable and reasonable for
the first 2 minutes after resetting to the IC-and
going to runt

I

,

i

i* Neutron Flux % * Recirc' Flow !

* Core Flow * CRD. Flow

* Reactor Pressure * CRD Temperature
* Rx Water-Level * -RWCU Flow

Total Stm Flow ** RWCU' Inlet Temp
,

iTotal FW Flow ** 'RWCU Return Temp _
* Core Thermal Pwr % * Xenon Reactivity.

from Instructor |* Generator Load ' Station is in |

O Equilibrium !

Control Rod Position*

is reasonable for
power level ^

.

_

i

i

i

Ensure any items mentioned in IC descriptiono

on instructor station are correct and'any key
items not present on the instructor station'IC
description are added. Key items in remarks

4

section of IC are BOL/MOL/EOL, Xenon trend,- >

unusual control rod positions, unusual
equipment lineups, etc.

;

i

h
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i

B. For ICs which have the reactor critical, but do not
g fall into Category A above, verify the following

. parameters are stable and/or reasonable for the first
,

2 minutes after resetting,to the IC and. going'to run.

.

- >* Neutron Flux % * Recirc Flow
i

* Core Flow -* CRD' Total Flow
* Reactor Pressure *- _CRD Temperature '

* Rx Water Level * RWCU Flow
i

* Total Steam Flow * PWCU Inlet Temp

RWCU Return Temp !* Total FW Flow *

* Core Thermal Pwr % * Xenon Reactivity;
from Instructor* Generator Load Station-is in

Control Rod Position*

is reasonable for
power level'

_ Ensure any items mentioned in IC' description ono
instructor station are-correct 1and any key items
not present on the instructor station IC'descrip-'

tion are added. Key items in remarks section of
IC are BOL/MOL/EOL, Xenon trend, unusual control'
rod positions, unusual equipment lineups, etc..

j

;

i
,

:2

,

;
;

i
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|

|

C. For.ICs in which the reactor is not critical _and may be
in various stages of plant startup or shutdown, verify
the following: parameters.are stable and/orLreasonable

-O for the first 2 minutes after: resetting to'the-IC and 1
t going to run

! * Core Flow * Recirc Flow.
!

* Reactor Pressure *' CRD Total Flow H

< * Rx Water Level * RWCU. Flow r

| * Total Steam Flow * If SDC'in. opera-
tion, SDC flow4

j * Total FW Flow is steady s

1

* Neutron Flux % '

,

Xenon Reactivity*
,

from Instructor
Station is in

i Equilibrium
,

i,

i
'

,

Ensure any items mentioned in IC descriptiono
i on instructor station are correct and any key

items not present on the IC description are,

'
4 added. Key items in~ remarks section of-IC.are

-

BOL/MOL/EOL, Xenon _ trend, time'after' reactor' '

trip, unusual control. rod positions, unusual
,

equipment lineups, etc.

IV. IC Requirements to be Specifically Verified

None.

|
!

I

l
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ATTACHMENT 8.2

MILLSTONE 2 l

'INITIAL CONDITIONS VERIFICATION
-

,

CHECKLIST
t

I. Control Board Walkdown ;

With the Simulator in'"run", at each of'the following control 1
boards, an SRO licensed or; certified instructor shall review t
switch positions, controller-settings, meter indications,
annunciator conditions, system alignments etc to ensure they "

are consistent with the intended conditions of the Initial-
Condition.

C-01 C-OlR C-101 C-25A(B) '

C-02 C-02R RC-0SE RC - 14 ' <

C-03 C-03R RPS Ch A ESAS Ch A
C-0 4 ' C-04R RPS Ch B ESAS Ch B ___

'

C-05 C-05R RPS Ch C ESAS Ch C.
C-06 C-06R RPS Ch D ESAS Ch D
C-07 C-07R C-OlX ESAS ActCAB1
C-08 C-08R C-80 ESAS ActCAB2

2-SI-652 Wall Switch RC 100
';

,

) Hot Shutdown Panel
,

-II. Remote Functions Review
,

i
With the Simulator in "run", for each o'f.the.following remote
function systems, review each remote function'to ensure its
condition is consistent with the intended conditions of the .

'

Initial Condition.
4

.

I CCR ESR RMR -TCR
: CHR FWR RPR TPR

CVR IAR RXR LTUR -
CWR MSR SGR WDR13

EDR RCR SIR
; EGR RHR SWR

4
.

,
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III, Initial Condition Stability and Reasonability

.
Perform either section A, B or C

{
A. For Equilibrium Xenon, Steady State, Power Levels'(30%, 50%,

75%, 100% power, etc.) only, ensure the following parameters ,

are stable and reasonable for the first 2 minutes after =

resetting to the IC and going to run: !

ao RCS Tc o Charging Flow o ASI reasonableo RCS Tave o Letdown-Flow and consistent !o RCS Pressure o Pressurizer Level with power level-I- o S/G Levels o S/G Feed Flows and CEA position' i

,

o 6T Power o S/G Steam. Flows. !

(RPS) '

o NI Power o Xenon Reactivity Worth
.

(RPS) from Instructor Station
, o Calorimetric Power is equilibrium. worth ,

on PPC CVMWTH *

- - -

o Electric Power o CEA Group 7 position
' is reasonable for

power level
-

'

* Perform SP 2601D (when appropriate) to ensure consistency-
b
L o using Xenon Fastime X60, and holding thermal power and CEA.

position constant, ensure that total xenon reactivity does
O not change by more than 20 pcm in 4 minutes of Xenon ,

Fastime X60.

- Using Xenon Fastime X60, and holding thermal power and CEAo
-

position constant verify that ASI does not change by more
than .03 from its initial value (if >50% power) or greater~

than .05 from its initial value (if 750% power) during a 4minute period of Xenon Fastime X60. This can be done in
;

_

parallel with the previous step.
Ensure any items mentioned in IC description on instructoro

station are correct and any key items not present on the
' instructor station IC description are added. Key items in

remarks section of IC are BOL/MOL/EOL, Xenon Trend, load
limit pot setting, unusual CEA positions, unusual
equipment lineups, etc.

_
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B. For ICs which have the reactor critical, but do not fall:
into category A above, verify the following parameters are
stable and/or reasonable for the first 2 minutes after() resetting to the IC and going to'run - !

o RCS Tc o Charging Flow o ASI is reasonableo RCS Tave o Letdown Flow for power. levelo RCS Pressure o Pressurizer Level and'CEA positiono S/G Levels o S/G Teed Flows
o AT Power o S/G Steam Flows ;

<

o NI Power o Xenon-reactivity worth !o Calorimetric Power for the instructor station !on PPC CVMWTH is reasonable
Io Electric Power o Group 7 CEA: position is j. reasonable for power
!level

'

,

Using Xenon Fastime X60 for 4 minutes, and holding' thermalo

power and CEA position constant, observe that the change in
Xenon reactivity worth and ASI are consistent with the-
stated IC's conditions and will not cause unreasonable '

conditions to occur for the operator,
Ensure any items mentioned in IC description on instructoro

station are correct and any key items not present on the
instructor station IC description are added. Key items inthe remarks section of the IC are BOL/MOL/EOL,: Xenon Trend,

O- equipment lineups, etc.
load limit pot setting,. unusual CEA position, unusual

,

!

C. ror ICs which the reactor is not critical and may be in
various stages of Plant Startup or Shutdown, verify the ,

following parameters are stable and/or reasonable for the 4

first 2 minutes after resetting to-the IC and going to run:
-

o RCS Tc o Pressurizer Level o If Heatup oro RCS Tave o S/G' Feed Flows cooldown iso RCS Pressure o Xenon reactivity worth in progress,-o S/G Levels from the instructor #-of-runningo Wide Range Power station is reasonable RCP's isor CPS
-

reasonableo Charging Flow o If SDC in operation,
SDC flow is steady

Using Xenon Fastime X60 for 4 minutes, observe that the changeo

in Xenon reactivity worth is consistent with the stated
conditions of the IC' description.

Rev.: 31
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.

Ensure any items mentioned in the IC description on the 'o
. /~%, instructor station are correct and any key items not present on' t.J the instructor station IC description are added. Key items-in

the remarks section of the IC are BOL/MoL/toL, Xenon trend, time
after reactor trip, unusual CEA positions,-unusual equipment
lineups, etc.

!

IV. IC Requirements-to be Specifically Verified
,

Verify the following:

Remote Functions

iCCR03 set to 50*r.(to fail B HXTCV open) ;
CVR03 set to open
CVR13 set'to closed ,

CWR01 set to 55'r
FWR55 set to 100 gpm (at-power ICs)
FWR55 set to 0 gpm (shutdown ICs)

<IAR17 set to lead '

IAR15 set to start
MSR03 set to auto

| HSR05 set to auto
MSR07 set to auto
RPR31 set to full
SGR01 set to 51.5[~\ SGR02 set to 38.0

\ss SWR 04 set to open
SWR 05 set to closed
SWR 06 set to closed

i SWR 07 set to closed
i SWR 12 set to 0%

;SWR 24 set to 10% ("B" RBCCW ~1500 gpm)
TPR16 set to close
TPR18 set to TBCCW -!

'

WDR06 set to open
WDR02 set to auto

i

PPC Points '

SCBLDN1 consistent with SGR01
iSCBLDN2 consistent with SGR02 .'

:

1

() Rev.: 3
Date: 5/23/90

NSEM 4.02 Page: 8.2-4 of 4

i



- -- - . .- _- ._ - . . . . . _ . -

1

|

ATTACHMENT 8.3

MILLSTONE 3

INITIAL CONDITIONS VERIFICATION

CHECKLIST

i
r

|

!
I

'

I. Control Board Walkdown'

With the Simulator in "run", at:each of the following control. 1

; boards, an SRO licensed or certified instructor shall review
. switch positions, controller settings, meter indications, i'

annunciator conditions, system alignments, etc., to ensure
they are consistent with the intended conditions of the
Initial Condition.

'

-!

MB1 MB8 MB7R NI CH2 [
MB2 VP1 MB8R NI CH3 :

MB3 MB2R EGLS NI CH4 s

MB4 MB3R ESTC- KMN A- !

MBS MB4R TSUP. KMN B' '

MB6 MB5R ASP.

1 MB7 MB6R NI CH1
~

r

,

;

II. Remote Functions Review

With the Simulator in "run", for.each.of the following
i remote function systems, review each remote function to.
I ensure its condition is consistent with the intended-
! conditions of the Initial Condition.

CCR CWR IAR RDR SGR TPR
| CHR EDR MSR RHR SIR
! CSR EGR NIR RPR SWR
! CVR FWR RCR RXR -TCR

,

!,

,

i

v .Rev.: 3.
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|
III. Initial Condition Stability-and Reasonability |

Perform either Section A, B or C

A. For Equilibrium Xenon, Steady State, Power Levels (20%,
50%, 60%, 100% etc.), ensure the following parameters
are stable and reasonable for the first 2 minutes'after
resetting to the IC and going to. runt

* RCS Tc * Charg Flow * Loop DT j

* RCS Tave * LD Flow * Xenon reactiv -
s

ity (ISD
CRRXEM)

* RCS Pres * P:r Level * Stm-flow
-t

S/G Lvl * Delta I * rd flow*

* NI pwr * S/G Press
* MWe * MWt (P3)

i

g- o Using Xenon rastime x60, and-holding thermal(g power and rod position constant, ensure thatj

total Xenon reactivity does not change by more
than 20 pcm in 4 minutes of Xenon rastime x60.

Using Xenon rastime x60, and-holding thermalo
| power and rod position constant, verify that
I Delta I'does not change by more than-2.5%

from its initial value.during a 4 minute period
| with Xenon rastime x60. This can'be done-in i
L parallel with the previous step, i

' Ensure any items mentioned in the IC descrip-| o
tion on the instructor station are cr>rrect:and, I

any key-items not present'on the instructor
station IC description are added. Key items
in the remarks section of.IC are BOL/MOL/EOL, '

Xenon trend, control rod position, unusual-
equipment lineups, major evolutions-in prcgress,
etc.

!
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|

|

B. For ICs which have the reactor; critical,c but do not
( fall into Category A above, verify the following

parameters are stable and/or reasonable for the first
2 minutes after resetting to the IC and going to run

* RCS Tc * Charg Flow * Loop DT
!* RCS Tave * LD Flow *-Xenon reactiv- -1

ity (ISD point' {
'CRRXEM)'

* RCS Pres * Pzt Level *-StmLflow i

* S/G Lvl * Delta I * Fd flow.
!

* NI pwr * S/G Press

* MWe * MWt (P3)

|

o Using Xenon Fastime x60 for 4 minutes, and. holding
thermal power and rod position constant,~ observe that
the change in Xenon reactivity worth and Delta I are- ;

'

consistent with the stated IC conditions and will not~
| (- cause unreasonable conditions to occur for:the-

operator. !

,

.1
o Ensure any items mentioned in IC.descrimtion on.

instructor station are correct and.any key items
.

*

not present on the instructor station IC description
are added. Key items in remarks section of IC are

,;BOL/MOL/EOL, Xenon trend, control rod position,
iunusual equipment lineups, major evolutions ~in
:progress, etc. a

|

|

J
f

|

|

I

i

l
!

,

/~1 l(s,/ ev.: 3 i
"

sate: 5/23/90 ,!
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!

C. For'ICs in which the reactor is not critical and-may be>
'

in various stages of plant startup or! shutdown, verify
the following parameters,are stable and/or reasonable-

O-
'

for the first 2 minutes after-resetting to the IC and
_going to run:
i

* RCS Tc * Charg Flow * Xenon reactiv- [
ity (ISD point !

* RCS Tave * Pzt Lvl' CRRXEM) |,

* RCS Pres * Fd Flow -(if in operation).

* S/G Lvl * # RCPs
running (for heatup1 or !

* IR/SR cooldown) .

* SDC Flow (if in operation)' ]

o Using Xenon Fastime x60 for 4 minutes, observe.that
the change in Xenon reactivity worth is consistent
with the stated. conditions of-the11C/ description. t

Ensure any items mentioned in the IC description orr 'o
instructor station are correct and any key items not
present on the instructor station IC description
are added. Key items in remarks section of IC are
BOL/MOL/EOL, Xenon trend, time after reactor trip,
unusual-equipment lineups, major' evolutions in.

f-+g progress, etc.

V
IV. IC Requirements to be Specifically Verified i

Verify the following (unless IC specifically~ set up to
the contrary for a given-scenario):

CCR23 open / CCR22 closed -!
*

-

* CCR24 set to 97%
* CCR07 set to 50%
* CCR03 set to Train 5

* CVR37 set to Train B
* SWR 01 set to A LEAD

__

* SWR 02 set to B LEAD
.

J

.("N
~

i'd '
'
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ATTACHMENT 8.4- ]

O CONNECTICUT YANKEE

i
INITIAL CONDITIONS VERIFICATION

CHECKLIST

:

;

I. Control Board Walkdown
1With the Simulator in "run", at each of the'following control -!boards, an SRO licensed or certified' instructor shall review

switch positions, controller settings, meter indications,.
;annunciator conditions, system alignments, etc.,.to ensure jthey are consistent with the intended conditions of-the-

Initial Condition. !

!
8DB1 AUX 6 MCB E
BDBlA MCB B- MCB'EE-
9DB1 MCB BB MCB F
9DB1A MCB BR .MCB-FF
MCB A MCB C MCB.FRMCB AA MCB CC MCB G ..|9 MCB AR CHAR 'MCB-GR-AUX 1 CHEM -MCB-HAUX 2 MCB CR MCB HRAUX 4 MCB D MCB'JAUX 5 MCB DD- STMDMP

,

i

!

II. Remote Functions Review

With the simulator in "run", for each of the following remote.
function systems, review each remote function to ensura its- |

condition is consistent with the intended conditions of theInitial Condition. i
'

ANR CCR' CHR CVR CWR .EDREGR FWR IAR MSR' NIR RCRRDR RHR RMR RPR SGR SIRSWR TCR TUP
.

O
Rev.: 3
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III. Initial _ Condition Stability and; Reasonability
Perform either Section A, B or C.

A. For Equilibrium Xenon, Steady State, Power Levels
(30%, 50%, 75%, 100% power, etc.) _only, ensure the
following parameters are stable and. reasonable for

tthe first 2 minutes after resetting to the IC and I

going to runt

* RCS Tc- * Charging Flow
RCS Tavg* * Letdown Flow

.

* RCS Press * Pzt Level

* S/G Level
'

!
, * S/G Feed Flow

* Delta T * S/G Steam Flow l-

* NIS Power * Equilibrium Xenon !,

!
t * Calorimetric * Rod Heights reasonable jvia PPC for power level

: * Mwe * Axial Flux. reasonable
for the power level,

4

and rod height '

.

!

o Using Xenon Fastime x60, and holding-thermal power,

iand rod heights constant, ensure that total Xenon i

reactivity does not change by more than 20'pem in'

4 minutes of Xenon Fastime x60. ,

|
| o Using Xenon Fastime x60, and holding thermal power

and rod heights constant, verify that Axial Flux
does not change by more than 3% of indication from
its initial value (if >50% power) or greater than
5% of indication from its initial value (if <50%power) during a 4 minute period of Xenon Fastime
x60. This can be done in parallel with the
previous step.

Ensure any items mentioned in IC description ono

instructor station are correct'and any key items
not present on the instructor station IC description
are-added. Key items'in remarks section of.IC are
BOL/MOL/EUL, Xenon trend, power level, unusual rod
positions, unusual equipment lineups, etc.

/~ i

(_)N
'
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1

B. For ICs which have the reactorieritical, but do not fall
[~T into Category A above, verify the following parameters Is/ are stable and/or reasonable for the first 2 minutes

after resatting to the IC and going to run:
|

|

Charging Flow- i
* RCS Tc *

RCS Tavg.* * Letdown Flow
* RCS Press * Pzr Level |

S/G Level* S/G Feed Flow*

* Delta T * S/G Steam Flow 4

* NIS Power * Equilibrium Xenon !

-* Calorimetric * Rod' Heights reasonable
via PPC for power level '

* MWe * Axial Flux reasonable
for the power 1evel and

^

rod heigat
;

()'
o Using Xenon Fastime.x60, and holding' thermal power

and rod heights constant, observe thatsthe. change'in
Xenon reactivity worth and Axial Flux are consistent,

with the stated ICs conditions'and-will not cause
unreasonable conditions to occur-for--the operator.>

:

-Ensure any items ment'ioned in IC description on-o o
! instructor station are correct and?any key items.'

not present on the instructor station IC description
are added. Key items in remarks section of IC are
BOL/MOL/EOL, Xenon trend, load limit. pot setting,
unusual rod positions, unusual equipment. lineups,
etc.

.

| 1

|

t

i

L Ti

|

(~T ',
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l
?

4

c. For ICs which the reactor isLnot critical ~and:may be in ivarious stages of plant startup or shutdown, verify-the
f-)- following parameters are stable'and/or reasonable for
t j the first 2 minutes after resetting to the IC and. going

to runt

* RCS Tc * Charging Flow !

RCS Tavg* * Letdown Flow
i

* RCS Press * Pzr Level- -j__

* S/G Level * S/G. Feed Flow 'I
* Delta T * S/G Steam Flow-
* NIS Power * ' Reactivity, Worth

;

reasonable

*- Calorimetric *~ Rod Heights-reasonable'
via PPC for power level "

* MWe * If RHR is,in operation,
RHR flow is-steady

_

;

If Heatup or'*

Cooldown is in '

progress, number'of
RCPs is reasonable.

Using Xenon Fastime x60'for 4 minutes, . observe'that 1

-

o
the change in Xenon reactivity-worth is consistent iwith the stated-conditions of the IC description.. i

Ensure any items mentioned in.IC-description ono

instructor. station are correct >and'any key items -inot present on the instructor station IC description
are added. Key items in remarks sectionoof IC are
BOL/MOL/EOL, Xenon trend, unusual rod. positions,-
unusual equipment lineups, etc.

IV. IC Requirements to be Specifically Verified

Verify the following (unless IC specifically set up to'
the contrary for a given scenario):

1

CWR01 always set to 55**
,

t

!
;

,
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!

ATTACHMENT 8.5.

MARGINAL NOTE DIRECTORY
,,

! !

1. Revised Attachment 8.1: .. Initial Conditions ~ Verification
Checklist for MPl.

i

i

,

O '

i

,

i

1

| |

i

|

.,
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|

1.0 PURPOSE

! The put ose of this procedure is to ensure that all Certified
Remote unctions have been verified to operate correctly and
establish a formal list of certified Remote Functions. <

)
i
1 1

,

2.0 APPLICAs!LITY

| This procedure applies to tha Nuclear Training (OTs), Department(NTD), including the Operator Training stanch Simulator '
'

i
i Technical Support Branch (8T88) and other Northeast Utilities I
! (NU) organisations performing functions in support of the NU

!
| Simulator certification Program.

)t

|
t

3.0 REERENCES )

!
i

! 2.1 ANSI /ANS 3.5-1985 - This standard states the minimal !
functional requirements on design data and simulator !

;

|
performance and operability testing. j

! 3.2 NRC RG 1.149 Rev. 1, April, 1987 - This guide describes !

an acceptable methodology for certification by endorsinwith some additional requirements.*g
!

a
i; ANSI /ANS-3.5, 1985
:

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

facility certification and specifies additional testing !
.

,

requirements.

3.4 INFO Good Practice TQ-504 - Describes techniques for i'

effectively controlling simulator configuration. ;

3.5 INPO Good Practice TQ-505 - Describes techniques for i
effectively controlling simulator configuration. |-

>

3.6 NUREG 1258, December, 1987 - Describes the procedures I
and techniques which will,be employed to audit certified |
facilities.

3.7 NTDD-17, Simulator Certification and Configuration
Management control. |

3.8 INFO 86-026, Guideline For Simulator training, October, |
1986. f

3.9 INPO 87-006, Report on Configuration Management in the |
Nuclear Utility Industry, July, 19s7. ;

1

;

|

|
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,

}

| I
i
j 4.0 DEFINITIONS

!() Form (STS-BI-FIA) used b theDeficiency Report (DR)
Operator Training tranch and tree 5T55 to record afl4.1 -

4
t

i identified simulator deficiencies between the simulator
|

and reference plant. ,

i an instructor initiated input to
j 4.2 Remote Function (REM) -

the simulator medel which will provide the same
*

a '

! discernible effects as the corresponding manual

i operation in the reference plant. '

<

! 4.3 Certified Remote Function - those remote functions which
will be tested to work correctly and may t" used in

'4

j simulator training and exams.

; 4.4 system Test - a test developed for each modeled plant
' system that ensures proper response of all control board

instrumentation, controls, annunciators, PPC points,

.

remote functions, flowpaths and components that are ,

1 associated with an individual plant system. ,

4.5 Qualified 'nstructor - an instructor designated by the
A50T to perform a remote function test.

.
4

! 5.0 RESPONSIBILITIES
-

: 5.1 Assistant supervisor operator Training (ASOT)

5.1.1 Responsible for assigning Simulator Instructors
to write, perform, and document simulator remote
functions tests.,

5.1.2 Responsible for reviewing and approving the
Certified Remote Functions List (rigure 7.1).

j 5.1.3 Responsible for approval and acceptance of the
remote functions test.

5.1.4 Responsible for scheduling the accomplishment of
all certified remote function tests on a
continuous four year basis.

5.2 Simulator Instructors

5.2.1 Responsible for writing and conducting remote
function tests.

Rev.: 0

O Date: 5/4/88
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I

5.2.2 Responsible for the establishment of simulator
conditions necessary to perform remote function
tests.

5.2.3 Responsible for writing Deficiency Reports (DR) ,

and retests for remote functions that do not i

respond as expected during the remote functions
test.

6.0 INSTRUCTIONS

6.1 Establish List of certified Remote Functions
6.1.1 obtain the list of remote functions to be

certified from NSEM-2.02.

6.1.2 on Figure 7.1. list the alphanumeric code and
description of all Certified Remote Functions
obtained from Step 6.1.1.

6 .' 2 Determine If All Certified Remote Functions Nave Been
Tested in the system Tests (NBER-4.UI)

,

6.2.1 Using a copy of Figure 7.1, ensure all certifipd
remote functions have been tested to operate
correctly in the NSEM-4.01 System Tests.

'

6.2.2 List any certified remote functions (from rigure -

O 7.1) that have not been tested in the System
Tests on rigure 7.2.

6.3 Testing of certified Remote runctions Listed on rieure
7.2.

Note: If no certified remote functions are listed on rigure
7.2, this section (6.3) may be skipped. This means all
certified remote functions listed on rigure 7.1 were
tested in the N8EM-4.01 System Tests.

6.3.1 A Certified Remote Function Test shall be
written to test each remote function listed on
rigure 7.2.

6.3.2 The test will be Attachment 8.1 for Millstone 1, ;

Attachment 8.2 for Millstone 2, Attachment 8.3
for Millstone 3 and Attachment 8.4 for ,

Connecticut Yankee.

,
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;

i

|
t ;

6.3.3 The cover sheet for the test shall be Figure
7.3.

:,

i
1 6.3.4 The test shall sequentially cover each of the

!
remote functions listed on Figure 7.2. .

'

<

| 6.3.5 Each variable remote function (i.e. 0 to 100%, >

55'r to 85'r, etc.) shall be checked at a'

! minimum of 2 values and preferably a 3rd value.
' The airimum 2 values checked shall be at or near r

i the endpoints of the varigble remote function's
range. For example, a 55 F to p5'F remote! .

| function might be checked at 56 F and 84'F. The
third value should be somewhere in the aid 3

'

position of the remote function range.

6.3.6 Two or three position (such as on/off or
automatic / standby /off) remote functions shall be
checked in all positions.

,

f 6.3.7 Acceptance criteria for variable or 2/3 position
remote functions shall be based on:

|

Utilising plant data, if available, too
determine correct response. -

4

o Utilizing the simulator Design Data ,

Base, such as P and ID's, electrical
*

schematics, instrument loop drawings,

Ot operating procedures, etc., to
determine correct response.

o Utilising (as a last resort) a
qualified instructor to determine
correct response based on his/her
experience. ,

valve testing shall include valve stroking
time information, if available. An. example
of reasonable response (lacking-plant data)
for a valve might be (1) valve closed - no
flow, (2) valve opens, flow increases, (3)

. ' valve wide open - flow value is acceptable,
| if flow is known, (4) stroke t*me of valve'

(full open to full closed to foal open or
!
! vice versa) is acceptable, if the stroke

time is ' 'own.,

A

'
i

i
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l

) 6.3.8 Each step or substep of the remote function test
; shall nave a space for initials by the performer
: of successful completion of the step or substep.

A space shall also be available for a DR number!

if the step or substep was unsuccessful. The
i

location of these spaces for successful
completion initials or DR number shall be in the<

in the rightbody of the remote function test 3

hand side of the remote function test, next to

j the respective step or substep number.
4

6.3.9 The Remote Function Test shall be released for
,' testing when the AsoT signs the Figure 7.3 cover 1

j sheet.
4

'

j 6.3.10 The assigned simulator instructor sha11' perform
; the Remote Function test by establishing the
! required simulator conditions, performing each

step of the remote function test procedure and
| either initialing off the successful performance

of a step or writing a DR for a step or substep
that was unsuccessful. .

I 6.3.11 If a DR is written, the DR shall reference the
test and step number that failed. The DR numbes-

i shall be written on the Remote Function Test
column for DR r.uabers, next to the appropriatei

step. *
,

,

( 6.3.12 Any supporting information such as PPC
printouts, trend typer outputs or other docu-
mentation shall be attached to the Remote
Function Test. An attached documents shall be
referenced in the { Remarks" section of the

i Figure 7.3 cover sheet.
'

| 6.3.13 The A30T shall review and approve the completed
Remote Function Test.

6.3.14 Revision level and dates for the Remote Function
test shall be assigned by ti:? A30T, when he
signs the Figure 7.3 cover shest to release the
test for performance.

6.3.15 The approved Remote Function Test procedure will
| be repeated over a four year interval.
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<

: 1

!
1

1
1
, J

j 7.0 FIGURES

() 7.1 Certified Remote Functions List

! 7.2 Certified Remote Functions Needing Testing By Procedure
; NssM-4.03.
i
j 7.3 Remote Function Test Cover Sheet
!

! 8.0 ATTACHMENTS

8.1 Millstone 1 Remote Function Test Procedure.

i 8.2 Millstone 2 Remote Function Test Procedure

! 8.3 Millstone 3 Remote Function Test Procedure

;. 8.4 Connecticut Yankee Remote Function Test Procedure
!

i;

!

|
.

I
4

|
'

!

.

,

!

|

|

!

'
.
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i

i

i

Figure 7.1
|
,

i

CERTIFIED REMOTE FUNCTIONS LIST
j
;

i
.

UNIT PAGE or ;

I
!
.

.

] >

'

,

1

1

;|

4

i,

1
..

.

l
, .

I
,

|

,

,

l

I
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Figure 7.2
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| CERTIFIED REMOTE FUNCTIONS NEEDING TESTING
i

BY PROCEDURE N8EM-4.03'
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' Figure 7.3

:

REMOTE FUNCTION TEST COVER SHEET,

4
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l

I I
|

| Remarks

l

.

.O ,

1

i

>

Accepted By Date
Assistant supervisor
operator Training

O Rev.: 0
Date: 5/4/88
Page: 7'.3-1 of 1

_

-- . _ _ _ _ _ _ _ _ _ _ _ _ _ - - . _ _ _ - - _ . . , . _ - . .- .- - . ,.



. . . . - . . . . - . . . . . - - . - . - - . . . - - - - - . - - . - - - - - _ - - - . _ - - - - _ - . - - . . ..

i
'

1

r
1 s

| ,.

!

NORTHEAST UTILITIES {
t

NUCLEAR SIMULATOR ENGINEERING MANUAL i'

I

l
| 1

NSEM - 4.04
;

;

i MAJOR MALTUNCTION TESTING

l I

J !
,

=w

d
i

1

1 a

| '

l
.

.
i

.

O :|

1.

i .

Responsiblei

Individuals ( k ii
' 1LT.T9 %|

|
'

Approved: VA
51re p puelear Training

>

Revision: 0

'

| Date: 6/29/88
| .. ,

'

,

SCCC Meeting No: 88-008

0 ;

.

. . . . - - - - . < . . . _. . _.. . . _ - . _ . . . . . . , - - . . . . _ . _ _ . . . . , . . . , . . . . , . . - . _ _ . ._., .._ - . . , - - . ., . . . . , ,,



. _ - - . - _ _ _ - - .- - . - .. - _ - _.- . - - .- - . - _-_-_ ._ _ __ .____ - _

!
c

:
-

1

I

| 1.0 PURPOSE

|

This!roceduredefinestherequirementsfordevelokeing unitspeci ic procedures to test major malfunctions. TI
procedure also describes techniques for evaluatingi

| simulator test response data and includes general require-
| ments for acceptance criteria.
i

i 2.0 APPLICABILITY
|

This procedure applies to the Nuclear Training Department
(NTD), including Operator Training Branch (OTB), Simulator
Technical support Branch (sTss), and other Northeast

| Utilities (NU) organizations performing functions in
support of the NU Simulator Certification Program.

i 3.0 REFERENCES

| 3.1 ANSI /AN8 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 methodolo y for certification
by endorsing AN81/ANS-3.5, 1985 w th some additional *

requirements.

O|
3.3 10CPR 55.45(b) - Mandates a timetable for simulator

facility certification and specifies additional
,

; testing requirements.
I

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

'

3.5 NUREG 1258 December, 1987 - Describes the procedures
and techniques 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, 1957.

'"~~

>
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| 4.0 DEFINITIONS

4.1 Deficiency Report (DR) form (sTs-sI-F1A) used by ?
-

| the operator Training Branch (ofs) and the simulator
j Technical support stanch (STss) to record all

,

j identified simulator deficiencies between the
simulator and reference plant.1

,

; 4.2 Major Malfunction - those malfunctions which produce
;

1 extensive integrated effects in a number of plant '

systems which requires complicated analysis to verify
acceptable response.

4.3 sest Estimate Analysis - analytical technique used :o
'

evaluate the acceptability of simulator response to a
given aalfunction in the absence of available1

reference data for comparison. Experience and/or
.

rough engineering calculations and mass energyi

! balances will be used by instructors to perfore best i
estimate analysis.

4.4 critical Parameters - those parameters, specific to a
given major malfunction, which are driven directly by,

I the initiating event, required for diagnosis, or a

required to verify proper plant response to safety.
equipment actuations and/or operators' corrective

,

actions. ;
,

I

5.0 RESPONs!s!LITIES 1

5.1 Assistant supervisor operator Trainine (ASOT)
;

L

5.1.1 Responsible for approving the list of major
malfunctions to be tested in.accordance with
this procedure.

5.1.2 Responsible for assigning instructors to
develop major malfunctions test procedures.

5.1.3 Responsible for assigning instructora to
perform majcr malfunction testing.

5.1.4 Responsible for approving the'results of major
malfunction testing.

5.2 simulator Technical support stanch (STss)

5.2.1 Responsible for providin
data plots, as required,g simulator responseto support major

; malfunction testing evaluation. '

.
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'

5.3 operator Instructors i

: 5.3.1 Responsible, as assigned, for performing
functions in accordance with this precedure.i

5.3.2 Responsible for writing DR's as required.

6.0 INSTRUCTIONS
|

6.1 Selecting Malfunctions To se Tested In Accordance
'

with This Procedure

6.1.1 Assigned instructors shall review the
simulator's malfunction list to identify those
malfunctions which produce extensive
integrated effects in a number of plant I

systems requiring complicated analysis to 1

verify acceptable response. ;

6.1.2 Those malfunctions identified shall be listed i
on NstM-4.04 Forn 7.1. 1

6.1.3 For malfunctions with variable severity *

1evels, a sever.4ty shall be specified for the
test. This will normally be 100% severity. A '

,

lesser severity may also be indicated based on
frequent usage during training or availabilityO of data for comparison.

6.1.4 Composite malfunctions from N8EM-2.02 Fora 7.7
shall also be listed on NSEM-4.04 Forn 7.1.

6.1.5 submit the completed NSEM-4.04 Fora 7.1 to the
ASOT for review and approval.

6.1.6 Initiate a Major Malfunction Test Procedure
Worksheet, NSEM-4.04 Forn 7.2 for each
malfunction and severity listed on the
approved NSEM-4.04 Forn 7.1.

6.2 Selecting Reference Data For Evaluation of Major
Malrunctions

j 6.2.1 As available, reference data should be
i selected for similar malfunctions, (type and

severity), preferentially in the order listed
from the following sources:

i 6.2.1.1 Peference plant data

O Rev.: 0
Date~6/29/88
Page: 3 of 15
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6.2.1.2 Analytical data for the reference
O plant using realistic vice

conservative assumptions.

6.2.1.3 Reference plant F8AR data.

6.2.1.4 Generic N888 vendor data for similar
plant size and type.

6.2.1.5 Industry event reports for similar
plants, (LER's, etc.).

Note Best estimate analysis may be
required, for some malfunctions, to
adequately analyse simulator response
test data when the reference data
source covers only a limited number
of parameters. This determination
will be made in 6.4.

6.2.2 List the selected data source on the
respective NSEM-4.04 Fora 7.2.

6.2.3 For any malfunctions where reference data is
not available, specify "Best Estimate.

Analysis." The response of these malfunctions
will be analysed using best estimate analysis -

techniques described in Section 6.7.

6.3 Selecting Critical Parameters For Malfunction
Response Evaluation

6.3.1 Assigned instructors shall review each
aalfunction to determine the critical ,

parameters. The following criteria should be
considered:

6.3.1.1 Parameters driven directly by the
initiating event.

6.3.1.2 Parameters required for diagnosis. |

6.3.1.3 Parameters required to verify proper !plant response to safety equipment
actuations and/or operators'
corrective actions.

6.3.2 specify the selected critical parameters on !
N8EM-4.04 Forn 7.2 for the respective
malfunction. i

i.

i
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6.4 Determinine Acceptance Criteria for The critical
Paramaters

6.4.1 Assigned instructors shall review the
reference data for each aalfunction to
determine areas where acceptance criteria any
be specified. Consider the following:
6.4.1.1 Maximum / minimum values,

i

6.4.1.2 Turning points (trend reversals).

6.4.1.3 Time to reach the above. !

6.4.2 Check the assumptions specified for reference
data to determine if values for acceptance
criteria should be modified to reflect
realistic vice conservative expectations.

Note: Major malfunctions will be tested with normal
system response versus the time delays,
incomplete actuations, or conservative
actuation setpoints assumed for most accident i

analyses. .

6.4.3 specify selected acceptance criteria for each
parameter on NsEM-4.04 Fora 7.2. Acceptance '

criteria is to be stated as approximations
{) versus exact values.

Example: "RCS pressure decreases to approximately 80
psia within 15 to 20 seconds then slowly
decreases to approximately containmentpressure."

6.4.4 When the reference data source does not
provide data for a selected critical parameter '

it will be necessary to evaluate the simulator
test response data using best estimate-
analysis per section 6.7. This shall be
indicated by an asterisk to the left of the
respective parameter on N8EM-4.04 Forn 7.2.

6.4.5 For malfunctions without available reference
data, acceptance criteria will be developed
using best estimate analysis of simulator
response data for that malfunction, per
Section 6.7.,

!

O-
-
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6.5 selecting A Test Duration

6.5.1 Assigned instructors should review each
malfunction to determine an appropriate
duration for the response test. The selected
duration should encompass the following:
6.5.1.1 sufficient to achieve the specified

acceptance criteria for all critical
i

parameters. ;

6.5.1.2 sufficient to allow for operator
diagnosis, safety systems a:tuations,
initial operator response, and
verification of plant response to
corrective actions.

6.5.2 A test run of the malfunction may be used to
help determine an appropriate duration.

6.5.3 specify the selected duration on NSEM-4.04
Form 7.2..

6.6 Selecting Data Recording Methods And Appropriate a
Recording Intervals

6.6.1 Review the data recording options to select '

the best method (s) for each malfunction test.
Automated data recording prograa.

Typer trend from PPC.

Gould strip recorders.

Hardcop{ of "honitored Parameter Plot.

screens
Manual recording (if necessary).

6.6.2 consideration should be given to the i
following:

6.6.2.1 Availability of required parameters,
not all parameters are available to
all record programs, especially PPC
calculated parameters.

,

6.6.2.2 Available recording intervals.

6.6.2.3 Scale divisions and accuracy required
to satisfy acceptance criteria.

6.6.3 specify the selected data recording method (s)
on N8EM-4.04 Pora 7.2.

I
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) 6.6.4 A recording interval shall be selected when
; the automated data recording program, typer
j trend, or manual recording is selected. The
; following aspects should be considered when '

! selecting a recording intervals
'

:
i 6.6.4.1 Recording intervals should be
| sufficiently frequent to establish

,

.

trendingforthegarameterwiththe1

6.6.4.2 acord ng in e vals hou d be
sufficiently frequent to plot!

parameter oscillations if that aspecti

is important to malfunction diagnosis
or verification of response to

j corrective actions. '

;
3

6.6.5 specify the selected recording interval for !

! the record program and/or trend typer on :

N8EM-4.04 Fora 7.2.

6.7 Developine Acceptance criteria Usine test Estimate <

Analysis a

i
>

| 6.7.1 Malfunctions / parameters without available
' reference data, identified in 6.2.3/6.4.4,

'

shall be test run to obtain simulator response
.

|
data.

6.7.2 Data for critical parameter response.shall be
collected using the recording method (s) and

'

interval (s) selected per section 6.6.

6.7.3 Assigned instructors shall review the response
data to determine if the siculator response is
acceptable. The following ed teria aust- be
met:

,

6.7.3.1 The observable response of any
critical parameter shall not violate

I any physical laws of nature.

| 6.7.3.2 Alarms and/or automatic actuations ,

| which should occur, do occur.

6.7.3.3 Alarms.and/or automatic actuations
which should not occur, do not occur.

.'
.
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! 6.7.3.4 Parameters which are closely coupled
i due to p sical relationships do not
| exhibit dependent, incorrect
i response.

:

:

6.7.3.5 The rate and magnitude of the !

; response does not adversely affect t

! diagnosis or grossly misrepresent the i

! severity of the malfunction.
i ,

| 6.7.4 If the simulator response data for all of the
| critical parameters satisfies all the criteria
i of 6.7.3, it may be used to determine

acceptance criteria in accordance with section
.

,

6.4. '

;
,

6.8 writing Unit specific Major Malfunction Test
Procedures

'

6.8.1 The major malfunction test procedures for each
!

unit shall be identified as the respective
{ attachment to NsEM-4.04.

6.8.2 The procedure shall be in columnar format, a

similar to the ATP format. The following ,

column headings shall be used: '

,

; 6.8.2.1 STEP 4 - for procedural step number
| 6.8.2.2 PROCEDURE / RESULT - for specifying-

.

'

! procedural actions or required
j response.
i 6.8.2.3 PANEL - for specifying the panel

location where required response is
to be verified. '

6.8.2.4 TAG # - for specifying the
identif ing number of the instrument,
control er, PPC point, etc. to be
verified.

6.8.2.5 ACCEPT /DR - for the test instructor
to initial if simulator response is
acceptable, or to enter a DR$ if
required.

6.8.3 Each major malfunction to be tested shall be a'
section of the procedure.

i
.
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!( 6.8.4 Each section shall have a heading specifying i

) the following:
}

6.8.4.1 The alpha-numeric designator for the i

malfunction (each designator for !
composite malfunctions). i

i
| 6.8.4.2 A brief description of the i

{
~

malfunction. |
'

i

| 6.8.4.3 A listing of the equipment / locations !

i available for selection for generic !

| nalfunctions. '

| Example RC02A(s) - #1(2) RCS Hot Leg Break, j
i

RC11A(5,C,D) W A(8,C,D) Locked
|

Rotor. !

i

6.8.4.4 Available range for variable i
i malfunctions including an ;

approximation of the effect at 100% iseverity NOP/NOT. !
;

!Examples Range - 0-1004, 1004 equals 200 gpa =

at 2250 psia RCS pressure. j.

i
6.8.5 The heading shall be followed by a list of the -

,

critical parameters to be recorded for theO ,

test. The recording method, duration, and i
interval, (if appropriate), shall be included, iThis information is obtained from worksheet

1NSEM-4.04 Forn 7.2. '
:

6.8.6 Next, list any PPC points to be verified !
during the test.

6.8.7 Specify simulator initialisation requirements, !including any alignment changes required. ;
,

6.8.8 Specify requirements for entering the :

malfunction (s). The severity specified on
NSEM-4.04 Forn 7.2 shall be used. Where 4

| several severities are listed, the maximus -

| (normally 1004) should be tested first. t

!

| 6.8.9 Following the malfunction insertion,-the i
! procedure shall list.results to be verified- |and subsequent actions to be performed. As
| possible, each item should be listed in the- '

I order it is to be performed. j

:

|

O '
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4 Note: Major malfunction test procedures shall be

O written to provide for reproducability of '

effects. Where possible, subsequent actions
should be initiated by timed actuations or

i soolean triggers versus manual action. A time ;

i mark or parameter value shall be specified for '

any required manual actions,
,

6.8.10 simulator response to be verified should Ii

specify the followings

i 6.8.10.1 Acceptance criteria from NsEM-4.04 '

j rorn 7.2 for the critical parameters.

; 6.8.10.2 Response requirements for equipment
j actuations, e.g.: start, stop, shift. ;
:

6.8.10.3 Response requirements for key annun-'

ciators and automatic systems
actuations.

6.8.10.4 General response requirements for
, parameters related to, but not'

considered critical to, the a
t

malfunction, e.g.: increase,
| decrease.

*
i

j 6.8.11 The procedure should specify an endpoint for-
; the test, either in terms of duration or
j endpoint conditions.
i
'

6.8.12 For malfunctions with more than one severity
specified on NSEM-4.04-Forn 7.2, subsequent
testing shall be performed to verify response.
Much of the information from the initial test
may be referenced, but separate statements of
acceptance criteria for the critical
parameters is required. !

6.8.13 For variable-malfunctions, the test procedure
shall specify performance at two intermediate
severity levels, e.g.: 50% and 104,

6.8.14 The procedure for intermediate severity level
tests may reference the initial-test
information heavily. Response requirements
may take the form of: "approximately 1/2 (1/10)
the rate of", "to a lesser extent", etc.

l

O Rev.: 0
'

Date: 6/29/48 1
Page 10 of 15 |N8EM-4.04

|

.



_ _ _ __. _ _ _ _ .__.___ _ - _. __ _ _ _ . _ _ _ . _ . _ _ . . . . _

|

i )

i
i l6.8.15 Generic malfunctions which produce-similar, ;
'

syssetrical response shall be tested and
,

reecrded for one component or location. The !

; remaining components or locations shall be '

i tested to verify similar effects. The '

: procedure shall specify any observable
' differences. Data recording and comparison is jnot required.

.

! 6.8.16 Generic malfunctions which produce different
| or non-symmetrical response will require
i testing of a spectrum of components (not
! necessarily all), to verify acceptable

,' response, control rod malfunctions are an t

'

example of this type of generic malfunction.

| 6.8.17 The response of certain malfunctions may vary
significantly with time in core life
(reactivity feedbacks). The malfunction shall
be tested and recorded at a time in core life
which corresponds to that used for the
reference data. The malfunction shall be '

,

tested at the other extreme to verify relative
differences in the, reactivity feedbacks

'a

j (lesser, greater). Data recording and
"

comparison is not required.
,

6.8.18 The response of certain malfunctions may varyO significantly based on whether or not|
procedurally required operator actions are or'

<

are not performed. The malfunction shall be
l tested and recorded, to best replicate the

assumptions used in the reference. data. The
other alternative shall be tested to verify
response differences. Data recording and
comparison is not required.-

Example RCS pressure (RCP's tripped vs. not
tripped).

6.9 Performing Maior Malfunction Testing
'

6.9.1 Recorded response data is to be in accordance
with procedure requirements; method, duration,
and interval.

6.9.2 observe simulator response to ensure that key
annunciators and automatic systems actuations
respond as required.

!

| '
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! 6.9.3 observe simulator response to ensure that l
; annunciators and automatic systems actuations
| which should not occur, do not occur.
|

| 6.9.4 Indicate the acceptability of simulator
response by initialing in the ACCEPT /DR column
for each item +nere a " RESULT" is specified.

|

6.9.5 Indicate nor.-acceptance by enterin ;

of the DR '.n the ACCEPT /DR column.g the number '

i

'
6.9.6 obtain '.ard copies of recorded data for the

critical parameters. Unless specified
otherwise in the test procedure, recorded data
is only required for the maximum severity
test.

6.10 Evaluating simulator Pesponse Data For Critical
Farameters And Resolving Discrepancies

6.10.1 simulator response data should be compared to
1

acceptance criteria specified in the test
procedure. Response which meets all stated
criteria may be signed off as acceptable.: .

, .

,

'
6.10.2 Where significant differences exist, the

reference data should be reviewed again to *

determine if any of the following conditions
.

!

exist:

6.10.2.1 Previously unidentified conservatisas;
time delays, incomplete equipment .

actuations, conservative actuation
setpoints, differences in initial
conditions.

6.10.2.2 Incorrect. interpretation of scales;
pais vs. psig, log vs. linear.

6.10.3 If any of the above.are discovered, reevaluate
specified acceptance criteria and adjust
accordingly. Then, reevaluate simulator
response data.

6.10.4 If significant differences still exist or if,

I no problems are found with the reference data,
l the slaulator response data should be

subjected to best estimate analysis by two or ,

more assigned instructors. All the criteria
of 6.7.3 aust be met.

4

O
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i

6.10.5 ror simulator res onse deemed acceptable per
O 6.10.4, the follo ing additional steps are

required:
'

6.10.5.1 The results of the best estimate
analysis must be reviewed and -

approved by the AsoT.

i 6.10.5.2 The acceptance criteria on the
NSEM-4.04 Forn 7.2 aust be modified
to encompass the simulator response.

6.10.5.3 The N8EM-4.04 Forn 7.2 aust be
I anaotated to indicate that acceptance ;

i criteria for a specific parameter (s)
i has been modified per best estimate

analysis.

i 6.10.5.4 'the test procedure must be revised to
I reflect the modified acceptance
; criteria.

! 6.10.6 submit a DR for simulator response which is
! unacceptable. Successful completion of the a

i 'espective major malfunction test shall ber

specified as a requirement for closeout. a
,

6.11 Reviewing / Revising The cause And Effect Document (C&E)

6.11.1 Review the malfunction response description to
be in accordance with the test results. The
acceptance criteria should be specified as
response for the critical parameters.

6.11.2 Revise the C&E document as required to be
consistent with simulator response.

6.11.3 Review the C&E. document for typos, proper <

content and format per N8EM-4.01 section 6.3,
and any inaccuracies, revise as necessary.

;

6.12 Reporting Results of Major Malfunction Testing

6.12.1 Major malfunction test results shall be
reported for initial performance testing and
anytime that retesting is required due to
simulator design changes resulting in
aignificant simulator configuration or
erformance variations.

.

O Rev.: 0 I
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,

|

!

i

l The following items shall be included in the

] report:

I 6.12.1.1 Signed off ori inals.of applicable
j na:,or malfunct on test procedures.

| 6.12.1.2 Copies of reference data used to
specify accecritical pa:ptance criteria for the3aeters.

i

6.12.1.3 Hard copies of the recorded simulator
j response data for the critical
: parameters.
,

. 6.12.2 Completed, signed, sections of applicable :
| major malfunction test procedures with hard i

copy data for the critical parameters
i attached, are sufficient to satisfy reporting

,

i requirements for on-going simulator testing,
1 (4 year cycle).
1 '

| 6.13 Simulator Design changes
,

) 6.13.1 Identifying the need to add new major .
; malfunctions or to perform non-scheduled major.

i malfunction testing due to simulator design.
changes will be addressed in NSEM-5.02. - '

|() 6.14 Disposition of Forms Generated

6.14.1 Forward completed originals of the following
to the A80T for review and approval:

| 6.14.1.1 N8EM-4.04 Forn 7.1 Major Malfunction
| List.

' 6.14.1.2 NSEM-4.04 Forn 7.2 Major Malfunction
Test Procedure worksheet with copies
of the reference data used to develop
acceptance criteria for the critical
parameters as attachments.

6.14.2 The A80T will forward approved originals of
NSEM-4.04 Forn 7.1 and N8EM-4.04 Forn 7.2'with
attachments to controlled document storage for

,

retention with simulator certification.
records.

6.14.3 The ASOT, or a designee, shall maintain copies (
of the above, for ready retrieval, should
simulator design changes require revisions.

() Rev.: 0
Date 6/29/88
Page: 14 of 15 :

NSEM-4.04

|

>

~--,---------.--.--,-m,-,, e .-,-a-- - ~,e .



~

7.0 PORMS
j

|() 7.1 Major Malfunction List

7.2 Major Malfunction Test Procedure Worksheet'

j

| 8.0 ATTACHMENTS

8.1 Major Malfunction Test Procedure - MP1
!

| 8.2 Major Malfunction Test Procedure - MP2

8.3 Major Malfunction Test Procedure - MP3
|

8.4 Major Malfunction Test Procedure - CY |;

| t

i

|

|

.

I
-:

.

|

I

3

|
!

!
!

!
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I

FORM 7.1

i

MAJOR MALFUNCTION LIST |

!

PLANT'

!

!
MAJOR MALFUNCTIONS FROM MALF LIST REVIEW SEVERITY (IE3)

i i

a

}

s

'

!
.

*
.

*
.

1

r

. .

COMPOSITE MALFUNCTIONS FROM N8EM-2.02 FORM 7.7 SEVErtyy(Igg)

,

Ap' proved: Date:
A50T

O Rev.: 0
Dates 6/29/88
Page: 7.1-1 of 1

N5EM-4.04 i

!

.. . . , - - - ., . ---.. . . , - . . . . . . , . . . . . - - . - , + - - - , - , . , . - , . - - ~ . .



. . -. - _ . __- . . . - . - - - - - - - . - . . . - . . . . . . - . . . _ _ - . . _ - . _ _

i
.,

FORM 7.2 ,

t,

! MAJOR MALFUNCTION TF,ST PROCEDURE WORKSHEET i
j
1 i

! FLANT KALF 4 SEVT,'RITY TEST DURATION ,

) KALF DESCRIPTION RETERENCE DATA SOURCE

|
Critical Parameters Acceptance Criteria Record Method Jnterval

i
i 1

)

,

'
!

'

,

.

; ;

i
'

,

I

a
,

!

.

,

t
>

:

l
i

A

* Acceptance criteria for this critical parameter was determined / modified
based on best estimate analysis of simulator response data:

!

Approved: Date
A50T

| Rev.: 0
| Date: 6/29/88
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:1

(}1.0 PURPOSE |

This procedure defines the requirements for developing unit ,

specific procedures to test all malfunctions except those
{malfunctions already covered by NSEM 4.04,, Major

Malfunction Testing. e

2.0 APPLICABILITY I

This procedure applies to the Nuclear Training Department i

| (NTD), including Operator Training Branch (OTB), Simulator
.

Technical Support Branch (STSB), and other Northeast
|

| Utilities (NU) orqanizations performing functions in
support of the NU Simulatcr Certification' Program,

Ii

3.0 REFERENCES
,

3.1 ANSI /ANS 3.5-1985 - rhis' 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 methodology for certification-
by endorsing ANSI /ANS-3.5, 1985 with some additional
requirements. *

i
t 3.3 10CFR 55.45(b) Mandates a timetable for, simulator j'

facility cettification and specifies additional
testing requirements. ;

3.4 NUREG 1258 December, 1987'- Describes'the procedures
and techniques which will be: employed to . ' adit

,

certified facilities.

3.5 INPO 86-026, Guideline For Simulator Training,- |
~

October, 1986.
,

d
4.0 DEFINITIONS .

c

4.1 Deficiency Report (DR) -' form (STS-BI-FIA)_used by !

the Operator Training Branch-(OTB)-and.the. Simulator
Technical Support Branch (STSB) to record all

' identified simulator deficiencies between the
simulator and reference plant,

4.2 Malfunction - A specific equipment failure which
produces discernable indications.inLthe' Control Room

tthat replicates the same equipment: f ailure should it ' '

occur in the reference plant. Specific preprogrammed- 1
,

malfunctions are available at the' simulator
instructor station. '

Rev..: 1
Date: 5/11/89
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.

O' 4.3 Major Malfunction - those malfunctions which produce
extensive integrated effects in a number of plant
systems which requires complicated analysis'to verify
acceptable response.

4.4 Best Estimate Analysis - analytical technique used to.
.

evaluate the acceptability of simulator response to a-
.

given malfunction in the absence of available '

reference data for comparison.- Experience and/or '

rough engineering calculations and mass energy '

balances will be used-by instructors to perform best
estimate analysis. Instructors who will perform Best
Estimate Analysis will be designated in('the ASOT-and'
shall be SRO licensed or, certified.

4.5 Critical-Parameters - those parameters, specific to a *

given malfunction, which are driven directly. tar the
initiating event, required for diagnosis, or required |
to verify proper plant response to safety. equipment: |
actuations and/or operators' corrective actions. ;

3

5.0 RESPONSIBILITIES a

|
5.1 Assistant Supervisor Operator Training'(ASOT)

,

!() 5.1.1 Responsible.for assigning instructors to
develop malfunctions test procedures.

5.1.2 Responsible for assigning instructors.to
| perform malfunction testing..
!

5.1.3 Responsible for approving the results of
malfunction testing.

5.2 Operator Instructors
,

! 5.2.1 Responsible to write and perform malfunction H
| test procedures, as assigned by the ASOT. ~

5.2.2 Respons.ble for writing DR's, as required.
I5.2.3 Responsible for performing Best Estimate '

Analysis on malfunction results', as: assigned
by the A30T,.where results cannot be

: reconciled with acceptance criteria.

6.0 INSTRUCTIONS

6.1 Selecting Malfunctions To Be Tested In Accordance' ;
With This Procedure,

.

'(0_) Rev.: I
1

c 'Date: 5/11/89'
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;

I

6.1.1 All malfunctions that are available'from theO instructor station shall be tested-except ;

,

,

6.1.1.1 These malfunctions already tested per
NSEM 4.04.. . " Major Malfunction
Testing" do'not need'to-be. tested by'
this procedure.

,

6.1.1.2 Those malfunctions designated as not
te be certified by NSEM12.02 Form 7.6
.do not need to be tested by this
crocedure. These. malfunctions shall
not be used in any training sessions.

'

6.1.2 ror-malfunctions with variable. severity
levels, a severity shall be-specified for..the
test. This will normally be 100%; severity. A-
lesser severity may also be indicated based on '

frequent usage during;trainingc or availability
of. data for comparison,

6.1.3 If a malfunction is not' tested at its highest
severity level (100%),.then it-cannot berused
for training at'any higher severity len 1 than ,,

-

it was tested at. For variablelseveri,; 1

Malfunctions, per step;6'.8.13, at least 1 and .

preferably'2 intermediate severities (ie. 50%,- -

10%) should.be-tested to verify reasonability.
Example: A typical variable;.severitytmalfunction-

will be tested at 100%, 50%,'and l%. The ,

L detailed test.-will be'for 100% severity and
: the two intermediate severities-will be
| checked for reasonability of response.

'

Note: Certain variable malfunctions have the most
severe consequences at severities-other.
than 100%.- The testing concept-for these
malfunctions is still to ensure that- ,

testing at the highest consequences
~

severity is. performed as well as atuother
intermediate severities. Fornexample, a.
valve malfunction might result in the valve
failed shut.at 0% severity and this.could
be the most' severe consequences;forothat. M
malfunction. In this case-0% severity ~

..'shall be tested'and 2 other severity
levels, such as.50 and 100% severity, would .
be tested ~to determine-intermediate
responses ofLthe. malfunction.

,

O f
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() 6.2 Data Source for Acceptance Criteria

6.2.1 The malfunctions to be-tested by this
procedure will typically be best' estimate
analysis. Those malfunctions with complex
system interactions,-and complex reactivity- .;

jand ther.mehydraulic effects which lend
themselves better to computer. code analysis 1have already been covered by NSEM 4.04, Major- iM: ! unction Testing. If,'however, malfunc-

|tions covered by this, procedure, have any of !

the following. data-sources available, they- 1shall be used to replace or supplement best !estimate analysis in-the following order: '

!
6.2.1.1 . Reference Plant Actual Data j

!
6.2.1.2 Analytical data'for the reference

iplant using realistic assumptions.
;

6.2.1.3 Generic Analytical Data for a- i

similiar size / type of plant using .
realistic assumptions.

6.2.'l.4 Industry event reports for'similiar -

plants with sufficient information to
analyze the event (LER's etc.).

6.2.2 If the data source for malfunction testing-is
other than Best Estimate Analysis, the;
malfunction test procedure shall reference:the-
data source.

6.3 Selecting Critical Parameters ~For Malfunction
|Response Evaluation !

l

6.3.1 Assigned instructors shall review each j
malfunction to determine the critical
parameters. The following eriteria'shall be-
considered in selecting critical" parameters:
6.3.1.1 Parameters driven directly by the

initiating event.

6.3.1.2 Parameters required for diagnosis.
6.3.1.3 Parameters required to verify proper

plant response to safety equipment
actuatiens'and/or operators' correc-
tive actions.

-
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,

t( ) 6.3,2 Critical parameters determined from-6.3.1
shall be tested in the malfunction test. ;

A list of selected critical' parameters need
not be documented.

-l
6.3.3 In addition to the critical. parameters

described-above, assigned simulator ;

instructors shall determine-any other
~

parameters which, in their. judgement, need-

;
verification of proper response. Parameters '

in this category shall be those which.could at '

some peint in the transient effect the.
operator's : !sponse or cause negative-training
if it was not correct. These parameters will

( be termed the non-critical parameters. A list'

of selected non-critical parameters need not'
be documented. .;

'

6.4 Selecting a Test Duration

6.4.1 Assigned instructors shall review each
malfunction to determine-an' appropriate'

.
|.

duration for the test. The duration chosen
shall allow sufficient time 1for operator-t

.;diagnosis, safety systems actuations, initial-
r

-

operator response and verification of plant

[) response to corrective actions.

6.4.2 A test run of the malfunction may be-used to'
help determine-an appropriate duration. :

6.5 Data Recording

i6.5.1 No automated data recording ~is~ required for
malfunctions tested in accordance withithis ,

'

procedure. However, at1the discretion of
.

assigned instructors, recording may be helpful:
in reviewing the malfunction' response.. .

6.6 Acceptance Criteria Using Reference Data
,

6.6.1 Assigned ~ instructors shall-review reference
data for a malfunction to determine areas
where acceptance criteria.may be specified.
Each critical parameter shall have acceptance

u criteria. Consider.theffollowingEfor aL

selected critical parameter acceptance
criteria with reference data:

-

6.6.1.1 Maximum' Minimum values'

!() Rev.: 1,

Date: 5/11/89 |
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[

() 6.6.1.2 Turning' points or trend reversals

6.6.1.3 Time to reach.the above
6.6.2 Check the assumptions specified'for reference !data to determine if values for acceptance '

criteria should be modified to reflect
realistic vice conservative assumptions.

Note: Malfunctions will be tested with normal system
response versus the time delays', incomplete- |

actuations or conservative actuation-setpoints-
assumed for many analyses.

#6.6.3 Acceptance criteria'shall be stated as
approximations versus exact values.

:
. .t

Example: RCS pressure decreases to approximatelyJ80
; psia within 15 to 20. seconds then slowly 3

-
t decreases to approximately containment;

pressure,

t 6.6.4 For malfunctions which have.no reference data
or when available reference data does not
cover all required parameters, best estimate '

-

analysis of simulator data-will be used per
) section 6.7.

6.7 Acceptance Criteria using Best Estimate Analysis

Note: It is expected that most malfunctions covered by this
procedure.will use best estimate analysis for
acceptance criteria. ,

'

6.7.1 Malfunctions / parameters without available l
reference data shall be test run to
obtain/ observe simulator response.

6.7.2 Assigned instructors shall review the
ssimulator response and verify the'following '

criteria are satisfied:

I 6.7.2.1 The observable response of any
critical parameters shall not : violate
any physical laws of' nature.

6.7.2.2 Alarms and/or automatic actuations
which should occur, do occur.

.
. . . 1!.

6.7.2.3 Alarms and/or. automatic,actuations
which should not occur, do not occur.

Rev.: 1
Date: 5/11/89.
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!() 6.7.2.4 Parameters which are closely coupled
due to physical relationships do not

|exhibit independent, incorrect
_]response. '

6.7.2.5 The rate and magnitude'of the. I
response does not adversely affect
diagnosis or grossly misrepresent the jseverity of the malfunction. '

6.7.3 If the simulator response for critical !
parameters satisfies the above.6.7.2 criteria,
acceptance criteria may be based on the

|simulator. response.
!

6.7.4 Each critical parameter shall have acceptance >l
criteria. Acceptance criteria'for critical '

parameters shall consider:

6.7.4.1 Maximum / minimum values

6.7.4.2 Turning points or trend reversals
,

"

'

6.7.4.3 Time to reach the above
.

6.7.5 Acceptance criteria is to be stated as() approximations versus exact values.
a

+

Example: "RCS pressure decreases to approximately 80
'
|psia within 15 to 20 seconds then slowly

decreases to approximately containment
pressure.

6.8 Writing Unit Specific Malfunction-Test Procedures
6.8.1 The Millstone Unit 1 Malfunction Test-

Procedure shall be Attachment 8.1.. The
Millstone Unit 2 Malfunction Test Procedureshall be Attachment 8.2. The Millstone Unit.3 4

Malfunction Test Procedure shall be Attachment
8.3. The Connecticut Yankee Malfunction Test'
Procedure shall be Attachment 8.4'..

6.8.2 The procedure shall be in columnar format,
similar to the Acceotance Test! Procedure (ATP)

.format. The following column headings shall !

be used:

6.8.2.1 STEF a - for procedural step number
6.8.2.2 PRocton?t/P.ESULT - for specifying

precedural actions or. required
O-

- reSDCnSe.
'

Rev.:.1
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1

) 6.8.2.3 PANEL - for specify ng the panel.
location where requ red response is
to be verified.

,

\
6.8.2.4 TAG - for specifying'the

iidentifying number of the instrument,
{controller, PPC point, etc. to be

verified. ;
'

6.8.2.5 ACCEPT /DR - for the test instructor i

i

to initial if simulator. response is !
acceptable, or to enter:a'phe if
required.

j
6.8.3 Each malfunction to.be tested shall be a

section of the procedus .

!6.8.4 Each section shall~have a heading specifying
the _'f ollowing : ,

6.8.4.1 The alpha-numeric' designator for.the .i

malfunction. *

6.8.4.2 A brief description of the
malfunction. _,

O 1

6.8.4.3 A listing of the equipment / locations- '

available for-selection for generic
malfunctions.

<

Example: RCO2A(B) -t#1(2)-RCS Hot Leg Break,
RCllA(B,C,D) Ef7 A(B,C,D) Locked
Rotor.

6.8.4.4 Available range for variable
malfunctions including an
approximation of the-effect:at 100%
severity NOP/NOT.

,

Example: Range - 0-100%, 100% equals 200 gym
.{at 2250 psia RCS. pressure.

6.8.4.5: Document on the-test procedure the
date of performance of this
malfunction test (month / day / year) and
the instructors performing the test.

6.8.5 Specify simulator initiali ation requirements,
including any elignment changes--required.

.,

Re v .:: 1
Date: 5/11/89
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6.8.6 specify requirements for. entering the
malfunction (s). Where several severities are
required, the maximum (normally 1004) should'
be tested first.

6.8.7 rollcwing the malfunction insertion, the
procedure shall list results to be verified

1

and subsequent actions to be performed. .As
much as possible, each item should be listed
in the order it is to be performed.

Note: Malfunction. test procedures shall'be_ written t"""

to provide tor reproducability of effects.
Where possible, subsequent actions should be "

initiated by timed actuations or Boolean
triggers-versus manual' action. A time-mark or
parameter value shall be specified for any ;

required manual actions. !

6.8.8 Simulator response'to-be verified should
specify the followings-

,

.

6.8.8.1 Acceptance criteria per either
Section 6.6 or 6.7'for the critical ,

!parameters.- *

O' 6.8.8.2 Response requirements for? equipment
actuations, e.g.: _ start,-stop, shift.

I6.8.8.3 Response requirements for key annun-
clators and automatic systems
actuations.

6.8.8.4 General response requirements for .i
parameters (non critical parameters).

3related to, but not considered ;

critical.to, the malfunction, e.g.:
~

increase, decrease.

6.8.9 The procedure shall verify what, if.any,
operator actions cantbe performed or attempted

; to stop the malfunction, or mitigate its
effects.

6.8.10 Malfunction removal shall also be tested.to
verify that the-malfunction can be removed or
demonstrate =it-is unrecoverable, as
appropriate. :

;

() Rev.: 1
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t
b 6.8.11 The procedure should specify an endpoint for- *

the test, either in terms of. duration or
endpoint conditions.

6.8.12 The' procedure next shall test any additional {severities needed due to frequent usage during
training or availability of data for. ;
comparison-. This'shall'be at the instructor's '

discretion.
|

6.8.13 for variable malfunctions, the test procedure
should specify performanceLat least one and

|preferably two intermediate severity = levels, 2
e.g.: 50% and 10t.

6.8.14 The procedure for intermediate severity level
tests may reference the initial test
information heavily. Response requirements
may take the form of: "approximately 1/2-(1/10)
the rate of", "to a lesser extent", etc.

6.8.15 Generic malfunctions which. produce similar, "

symmetrical response shall be tested and
recorded for one component or11ocation. : The- ?.

remaining components.or locations shall.be:
(~g tested to verify similar effects.- Theg_j procedure shall specify any observable

differences.

6.8.16' Generic malfunctions which. produce different-
or non-symmetrical response will require
testing of a' spectrum of components-(not a
necessarily all), to verify acceptable
response. Incore detector malfunctions are an
example of this type of generic malfunction.

6.8.17 The response of certain. malfunctions may vary.
significantly with time in core lifendue to-
reactivity feedbacks. For theseLmalfunctions,

.the test procedure.shall specify the test on '

the malfunctions be-performed at extremes.of
time in core life (BOL and EOL) toLverify
relative differences in the reactivity >

feedbacks.

6.8.18 The response of certain malfunctions may vary
| significantly based on whether or not

procedurally required operator actions are orL
'

are not performed. iTest procedure shall-be
written with-the minimum of operator action,

ithat-can be assumed to maximize-test 'i

receatability. Nhen operator actions.are

d[ . Rev..: 1-
\ done, they shall be specified in some

3
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i

O irepeatable timed method-to maximize test
reproducibility. .Some key operator actions

,which could drive the event to have isubstantially different results may need
testing with and without operator response to '

demenstrate the differences. An example of
this might be the response of RCS pressure and
temperatures due to-an operator tripping or
not tripping RCP's. !

6.9 Performing Malfunction Testing

i6.9.1 observe simulator response in accordance with
test procedure.

<

6.9.2 observe simulator response to ensure that key
annunciators and' automatic systems actuations.
respond as required.

6.9.3 . observe simulator. response to ensure that
annunciators and automatic systems:actuations-
which should not occur, do not occur.

.

6.9.4 Indicate the a'ceptability'of simulator:e
response by initialing in.the ACCEPT /DR column t

for each item.where a blank for initials is. ,

specified.

6.9.5 Indicate non-acceptance by entering the number J
of the DR in the ACCEPT /DR column.

6.10 Evaluating simulator Response'For Critical Parameters'
And Resolving Discrepancies

I

6.10.1 Simulator response shall'be compared to
acceptance criteria:specified in the test
procedure. Response which meets all stated
criteria shall be signed off as acceptable.

6.10.2 Where significant differences existiand
reference data was used, the. reference data
should be reviewed d'ain to determine if'any.
of the following condt 'ons exist:

6.10.2.1 Previously unident.fied conservatismst.
time delays, incomplete equipment
actuations.-conservativeJactuation-
setpoints, differences in' initial' I

conditiens.

6.10.2.2 Incerrect. interpretation of scales;
psia vs psig,-log vs. linear.

.

!
~
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i
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O
(,,/ 6.10.3 If any of the above are-discovered, reevaluate

specified acceptance criteria and adjust
accordingly. Then, reevaluate simulator
response. ;

i

6.10.4 If significant differences still exist or if lno prcblems are found with the reference data j
or best estimate analysis, the-simulator iresponse should be subjected to'best estimate ianalysis by two or more assigned instructors.

!All the criteria of 6.7.2 must_be met. j

l
6.10.5 For simulator response-deemed acceptable per i

6.10.4, the following additional steps are
required:

!

6.10.5.1 The results of the best estimate- j
analysis.must be~ reviewed and ;

approved by the ASOT.
i

6.10.5.2 The test procedure-must be revised to
reflect the modified acceptance a

criteria.

6.10.6 Submit a DR for sie.ulator response.which is *

unacceptable. Successful-completion of the

((~')s
_jrespective malfunction test shall be specified

as a requirement for closecut. '

;
_

; i

6.11 Reviewing / Revising The cause And Effect Document (C&E) I
-

6.11.1 Revise the C&E document as required'to be
consistent with: simulator: response. -

6.11.2 Revise the C&E P.ocument for proper content and
j fornat per NSEM-4.01 Section 6~.3.
, ,

6.12 Reporting Results cf Malfunction' Testing

6.12.1 Malfunction test results shall be-reported'for*

initial performance' testing and~ anytime that iretesting is required due to simulator design {
changes resulting_in significant simulator
configuration or performance variations.

;

6.12.2 The signed off originals-of applicable
malfunction test procedures shall be included- !

in the recort.
(

'

!
+

Rev.: 1
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6.12.3 The Malfunction Test Procedure-(Attachment |
'

|
8.1, 8.2. 8.3. or 8.4) for each unit shall l

| contain a signed cover sheet (rigure 7.1) by
the ASoT to' document his review and seceptance
(except as noted by DR's) of the Malfunction
test p ccedure.

'6.12.4 All malfunctions shall.be~ tested over a.four
year cycle.

6.13 Simulator Design changes ;
|

6.13.1 Identifying the need.to add new malfunctions
or to oerform.non-scheduled malfunction '

testing due to simulator design changes will
be addressed in NSEM-5.02,

6.14 Disposition of Test Procedures' Generated- I

6.14.1 Originals of malfunction test procedures and I
associated cause and Effects Documents shall
be retained in controlled Documint storage.

6.14.2 Copies of malfunction test pro'edures and, jc
associated cause and Effects Documents shall +

be maintained by the ASOT or his designee for
working use,

7.0 FORMS '

Figure 7.1 Malfunction Test Procedure Cover Sheet'

8.0 ATTACHMENTS
i

8.1 Malfunction Test Procedure - MPl. 'I

8.2 Malfunction Test Procedure - MP2
8.3 Malfunction Test Procedure - MP3
8.4 Malfunction Test Procedure .CY

]
8.5 Marginal Note Directory

,

(
.

Rev.: :1

Date: 5/11/89'
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FIGURE 7.1-
, ,

-

MALFUNCTION TEST PROCEDURE COVER SHEET

I

UNIT

.!ATTACHMENT 4
!
I

'

REVISION #
i

!

Reviewed and Approved
Assistant Supervisor /. Date
Operator Training

O

0- Rev.: 1
Date: 5/11/89-
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ATTACHMENT 8.5 !

.I
MARGINAL NOTE DIRECTORY

!

)

I

I
!

1. Corrects typographical error and allows option of 1 rather-than 2 <intermediate severities to be tested.
2. -Allows option of 1 rather than 2 intermediate severities to-be !

tested.

,

!.

3

i

*
:
i

.

i
.

1

i

-t

1

-i
.;
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'

l.0 PURPOSE

This procedure specifies the scheduling requirements for
operability and performance testing to-maintain simulator
certification, meet regulatory requirements, and' satisfy
industry standards.

.

Attachments to this procedure specify the four year
performance test schedule for each of the NU simulators.

'

2.0 APPLICABILITY
,

This procedure applies to.the Nuclear Training Department
(NTD), including Operator Training' Branch (OTB), Simulator.

~

Technical Support Branch (STSB), and other Northeast
Utilities (NU) organizations performing functions in support.
of the NU Simulator Certification Program.

'3.0 REFERENCES
.

3.1 ANSI /ANS 3.5-1965 - This standard states the m'inimal
functional requirements on design data and simulator "

performance and operability testing..
3.2 NRC RG 1.149 Rev. 1, April, 1987~- This guide describes

(('N
an acceptable methodology for certification by
endorsing ANSI /ANS-3.5, 1985 with some additional-
requirements.

>

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

3.4 NSEM-1.02 - Presents an overview of'the NU simulator
certification program,

f

4.0 DEFINITIONS-

4.1 Deficiency Report '(DR) -fform (STS-BI-FlA) used by the
Operator Training Branch (OTB) and~the~ Simulator'
Technicil Support Branch (STSB)' to record identified-
deficiencies between the simulator and reference' plant.

|

I~' Rev.: 0
Date: 3/23/89-

NSEM-4.07 Page: 1 of 9
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() 4.2 Performance Test - a defined group of tests-conducted-
to verity a simulation facility's performance as
compared to actual or predicted reference plant
performance. A performance test is required >for ;

:initial certification and for every subsequenc four~ lyear period in order to maintain certification.
Performance testing for Certification maintenance is
intended to be an on-going process with approximately. 125% of the. testing performed during'each year offthe-
four year cycle. i

. '

lAdditionally, a complete performance test is required.
1if simu).ator design changes result.in significant isimulator configuration or performance variations.' j
;Significant simulator configuration-or performance ..
ivariations may result from design changes which affect 1

the dis ~tribution in the integrated heat balance, e.g.: 1a new RCS model, a new steam generator model, or. 1

incorporation of new-plant components which change 1

secondary plant efficiency.. Simulator design changes jwith the potential for significant impact, such.as-
computer changeout, must be evaluated on a-case by case,
basis.

4.3 Operability Testing - a defined groupyof tests .-

[ conducted to verify:

1. The overall completeness and integration of=the
simulator model, ,

1

2. Steady state performance of the simulator to that !of the reference plant,
-

13. Simulator performance for a benchmark: set of 1transients against established criteria,
operability. testing is a subset of the Performance
Test and is required annually.for-maintenance of
certification.

5.0 RESPONSIBILITIES

5.1 Assistant-Supervisor Operator Training.(ASOT)
5.1.1 Responsible for approving the four year

perictmance1 test schedule.for the respective
simulator.

5.1.2 Responsible for scheduling simulator *

availability to support the performance test '

schedule.

() Rev.: 0
Date: 3/23/89 |NSEM-4.07 Paget 2 of 9 '

_.. .. . . . . . _ _



. .- -. . . .- - - -. - . . -- - , , . . - - . . .-

f
e

,

!

5.1.3 Responsible for annuall revieving the
'

performance test schedu e to ensure
requirements are-being met.

5.1.4 Responsible for approving-changes to the
performance test schedule.

,-

5.1.5 Responsible for' maintaining NSEM-4.07 Form;7.1, !recording performance test completion and-
results.

,
,

-t
5.1.6 Responsible for providing Performance Ts s l, -

!status to the SCCC, for their respective !

simulator, on a yearly basis.

5.1.7 Responsible for notifying the Supervisor -
| ~ Hardware Maintenance -(SHM) of the need for !l reference plant control room photographs
| required for Physical ridelity Verification.

Notification should be approximately two months
prior-to the time frame scheduled-for,

l <performance of the verification.

5.2 Operator Instructors / Operations consultant- !

5.2.1 Responsible-for updating NSEM-4.07 Form 7.1 as-
assigned performance testing-is completed. ,

5.2.2 Responsible'for notifying the ASOT when
assigned performance testing cannot be
completed within its scheduled time frame.

5.3 Simulator computer Engineer (SCE)

5.3.1 Responsible, with the ASOT, for scheduling
performance of the Real Time Test - NSEM-4'.13. !

6O INSTRUCTIONS.
>

6.1 Developing NSEM-4.07 rorm 7.1, Simulator-Performance
'i

Test Completion / Result Record. '

6.1.1 In the space provided under Annual' Operability, !
list the following tests:

)
6.1.1.1 Each of the steady state. power levels

.|specified in'NSEM-4.09'Part'B of'the
unit specific Attachment.

!
'Rev.: 0 |
Date: 3/23/89 1
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1

g 6.1.1.2 The stabi,lity test specified in'

NSEM-4.09 Part B of the unit specific
Attachment..

-6.1.1.3 Each of the transient tests specifiedL
in NSEM-4.09 Part B of the unit
specific Attachment.

6.1.2 In the spate provided under 4 Year cycle-
_(Performance Test,ing, list the following tests:

6 .1. 2 .1 - The Real Time Test:- NSEM-4.13.

6 .1. 2 . 2 . The Instruc' tor Station Test -
NSEM-4.11. '

6.1.2.3 Each System Test specified in the unit
specific Attachment to NSEM-4.01.

;

6.1.2.4 Any Remote Function Tests on NSEM-4.03.
Figure 7.2 for the respective
simulator.

: ..

6.1.2.5 Each' Major Malfunction Test'specified
; in the unit specific Attachment to~

,

j NSEM-4.04, i.e.: RC01, RC02A(B),-etc.
.

>

() 6.1.2.6 Each. Minor Malfunction Test speciiled
, in the unit specific Attachment to
'

NSEM-4.05,-i.e.: ES01A(B),.ES02A(B),
etc.

; 6.1.2.7 Each Normal' Plant Evolution Test'

specified in the unitispecific
; Attachment toENSEM-4.10.

! Notes -Verification of Simulator Operating
Limits (NSEM-4.08) and-Initial'
Conditions (NSEM 4.02)_are require -
ments of. certification but do not fit
in the context of~ performance testing,
These, items are-verified on a j

,

continuous' basis. As-such they are-
not listed on NSEM.4.07 Form .7.1 or on' the 4 Year Performance T==> Schedule._ >

6.2 Developing the 4 Year Schedule-For Simulator Performance
Testing

Note: Performance Test Schedules-for the 4 year
cycles subsequent.to initial. certification must.

1

be developed early'enough for incorporation.in
" the recertification~ submittal.
; (/'h-) Rev.:- 0 4

Date: 3/23/89,
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O 6.2.1 The unit specific Performance Test Schedule
shall be identified as Attachment 8.1 (MP1),
8.2 (MP2), 8.3 (MP3), 8.4 (CY)-respectively.

; 6.2.2 Establish the schedule start date. i

6.2.2.1 The start date for the initial -

i schedule shall be the. certification -
'

,

submittal date.
!

6.2.2.2 Start dates for subsequent schedulas
shall be at intervals of 4 years from
the date of certification submittal.t

6.2.2.3 Enter the' schedule start'date in.the '

location provided on the Performance
. Test Schedule cover sheet-(Attachmenti

8.2).

6.2.3 Establish the schedule end'date,

l 6.2.3.1 The end date for all performance test , :
schedules shall be 4-years after the-
start date.

.

6.2.3.2 Enter the schedule end date in the
location provided on the Performance

' (' Test Schedule. cover sheet 1(Attachmenti

8.2). ;

6.2.4 Specify start and end dates for1 years 1, 2, 3
and 4 in the locations provided on,the
Performance Test Schedule cover sheet. '

(Attachment 8.2).
6.2.5 Establish annual test schedules for each of the

years in the 4 year cycle. 'NSEM-4.07-Form 7.1
shall be used as a master list:of all tests to
be scheduled.

>

6.2.5.1 For each year, enter all of the tests-
.

listed on NSEM-4'.~07 Form'7.1 under
Annual. Operability.' . I

6.2.5.2 For each year, enter.the Physical l'

ridelity verification, (NSEM-4.12).

6.2.5.3 Enter-the. simulator Real Time Test
under one of the'4 years.

6.2.5.4 Enter the Instructor. Station Test- . 4under one of the 4' years.

Rev.: 0 |\
- Date: 3/23/89
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i

O 6.2.5.5 Enter each of the Normal Plant
Evolution Tests under one of:the 4- i

years such-that-all tests are listed.
Normal Plant Evolution Tests 1should be igrouped for ease of performance. j

11ote: The remaining tests are to,be
performed over the 4 year cycle at the.
rate of approximately 25%'per year.
When scheduling. tests, consideration
should be given to' test length as well -[.as the-25% per year' criteria.

!,

6.2.5.6 Enter each of the System Tests under t
'

one of the 4 years such that all-tests-
listed and-approximately 25% areare

scheduled for each year.
=!

6.2.5.7 Any Remote Function Tests. listed =on ~;
NSEM-4.07 Form 7.1 shall be scheduled

-

;

in the same year as the System Test to !which they pertain.-
.

6.2.5.8 Enter each of the Major Malfunction
iTests under one-of the 4 years such
ithat all tests-are listed and- ,

'

O approximately 25% are. scheduled for
each year.

6.2.5.9 Enter each of the Minor Malfunction
.

Tests-under one of the 4 years such
that all tests are-listed and
approximately 25% are scheduled for
each year. Minor-. Malfunction tests a
may be grouped and listed by system or
incividuclly.

6.2.6 The completed 4 Year PerformancecTest Schedule '

shall be reviewed'and approved by.the
respective unit's ASOT. '

6.3 Tracking Performance TestLCompletion

6.3.1 As performance testing is completed, the :
respective test item shall be initialed and
dated.on the Performance Test Schedule.
NSEM-4.07 Form-7.lishall=also be updated per
section 6.4.

.!

O. Rev.: 0
Date: 3/23/89NSEM-4.07 Page: 6 of 9
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1

() 6.3.2 Retesting of simulator design changes may '

require performance of a specific test-prior:to
its scheduled cycle 'jear. Credit for.the
testing may be taken provided the ASOT approves 1the schedule char.ge. ASOT' approval is 1

indicated by signature next to the completion- ;

date on the Performance Test Schedule. An iappropriate footnote.shall be provided.1
6.3.3 The AsoT sha'll review the Performance Test-

Schedule annually to ensure that Performance !
Test completion requirements are being met.
Documentation of this review is not required.. !

6.3.4 Unforeseen circumstances 1may. require.
postponement of testing-beyond the end of'the

.

normally scheduled cycle year. Postponed
testing shall be. performed as soon as-possible. ;
The ASOT shall approve such schedule. changes
and include.a foot note specifying the. reason
for the postponement'..

6.3.5 Completed Performance Test Schedules will be ~

forwarded 1to Controlled Document Storage for
retention with simulator certification records. -

O 6.4 Completing the Performance Test Completion / Result ' i

Record, NSEM-4.07 Form 7.1

6.4.1 As performance testing is' completed, the-
respective test-item shall be checked off on ;

NSEM-4.07 Form 7.11by entering the test' result
(Y or N) in the space provided.

Note: Operability tests have 4 check-off. columns, one
for each of the cycle years. Check-offs for 7

these. tests are torbe made in the1 appropriate-
cycle year column.

!

6.4.2 For' tests where acceptance criteria is:not met,
initiate an entry under.the Discrepancy section

,of NSEM-4.07 Form 17..),

6.4.2.1 Enter the test'and section/ step number
for the discrepancy.

s

a

'l

j
' Rev.-: 0 |
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O Note: To minimize the number of required
entriesn' repetitive items'within one
test, which are addressed by a single
DR, may be referenced-to only-one
section/ step number. Example: A
number of PPC points addressed
throughout the Main reed Test fail to
respond properly and are submitted on
a single DR.

,

6.4.2.2 Enter a'brief description of the.
discrepancy.

6.4.2.3 Enter the number of the DRLsubmitted.- t

6.4.3 When discrepancies.have been corrected,Ethe. -

appropriate portion (s)oof the Performance Test
shall be performed as part of the retest. When_ i
all acceptance-criteria ~have been met, tNSEM-4.07 rorm 7.1 shall be updated.' ,!

'
6.4.3.1 The. respective discrepancy: entries

,shall be closed;out by entering.a-
brief descriptionaof the resolution.

5.4.3.2 The test resultishall be updated.to
p "Y". The "N" shall be deleted by a ad! single line, initialed and-dated,

t
6.4.4 At the end of the 4 year cycle, the working

copy of-NSEM-4.07 Form 7.1-shall-be transcribed'
to a clean form: for submittal with the
recertification. report.

4

6.4.4.1 All acceptable tests, (whether-initial >

or corrected), shall bevindicated by a '

"Y"'in the results column.
-

6.4.4.2 'Only open discrepancies shall be-
transcribed for the' report.

!

7.0 FORMS
*

7.1 Simulator Performance Test Completion / Result Record '

.

1

\

,

! Rev.:- 0
; \ Date: 3/23/89' i
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!

| L

8.0 ATTACHMENTS

8.1 MP1 Performance Test Schedule
:

8.2 MP2 Performance Test Schedule

8.3 MP3 Performance Test Schedule
(
' 8.4 CY Performance Test Schedule

.

f

|

l'
.

..'
.

O
1

|

|

:

1

.

.

4

r
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4

FORM 7.1
- - j

.

SIMULATOR PERFORMANCE TEST
COMPLETION / RESULT RECORD |

s

I

Simulator: MP2 i

Page of !

i

Annual Operability Acceptance-Criteria Met (Y/N).Yeart- 1 2 3 4
.-

3,

i. -

;

-I

.

$

O !
i

!

,

I

=.

Rev.: 0
Date: 3/23/89NSEM-4.07 Page: 7.1-1 of 3
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FORM 7.1

SIMULATOR PERFORMANCE TEST
( COMPLETION / RESULT RECORDl
,

I
i

!
'

| Simulator Page of
.

!

{
;

Acceptance Criteria
4 Year Cycle Performance Testing Met (Y/N)

t

,

!
.

!
q .

|O
.~i

| '

|

t

.

Rev.: 0
ae 3/89
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FORM 7.1

SIMULATOR PERTORMANCE TEST '

COMPLETION / RESULT RECORD

Simulator: Page of ,

1
i

,

'lL

| Performance Test Discrepancy: '
.

.

Test Name/ Number -Section/ Step DR #
!

i

Description: -

3

.i
i j.

Resolution:
'

.

|0
Test Name/ Number Section/ Step .DR #

Description: -

,

|
,

4

i

| Resolution:

.

.

!
.

,

;

Rev.: 0
Date: 3/23/89 iNSEM-4.07 Page: 7.1-3.of 3 j
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.0 PURP088

j The purpose of this procedure is to identify the simulator >

, operating limits and implement controls to avoid imparting '
' negative training as a result of simulator operation beyond

these limits. '
'

i
1

| 2.0 APPLICABILITY

j This procedure applies to the Nuclear Training Department
j (NTD), including Operator Training Branch (OTS), Simulator

Technical Support tranch (8T88), and other Northeast Utilities
(NU) organisations performing functions in support of the NU,

Simulator certification Program.

3.0 REFERENCES,

I 3.1 ANSI /AN8 3.5-1985 - This standard states the minimal
functional requirements on design data and simulator '

performance and operability testing. a
,

3.2 NRC RG 1.149 Rev. 1, April, 1987 - This guide describes
an acceptable methodology for certification by endorsing *

1 ANSI /AN8-3.5, 1985 w!th some additional requirements.
3.3 10CFR 55.45(b) - Mandates a timetable for simulator

facility certification and specifies additional testing i
requirementa.

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

3.5 INPO Good Practice 70-505 - Describes techniques for
| effectively controlling simulator configuration.

3.6 NUREG 1258, December, 1987 - Describes the procedures
and techniques which will be employed to audit certified

i facilities.
I

3.7 NTDD-17, Simuletor Certification and Configuration
Manasen.nt control.

I

3.8 INPo 86-026, Guideline For Simulator Training, October,i

| 1986.

; 3.9 INPO 87-006, Report on Configuration Management in the
| Nuclear Utility Industry, July, 1957.

Rev.: 0 +

Date: 3/24/88
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,

!
1

| /~ . der!NITIONs
\ N~)}' 0 .

4 4.1 peficioney Report (DR) - Pora (sTs-51-FIA) used by the i

operator Training stanch (ots) and the simulator !

Technical support Branch (Stas) to record all identified !
simulator deficiencies between the simulator and i
reference plant. i

i

4.2 simulator OJerating Limit - A given simulator condition !
I beyond whica simulation is unrealistic or inaccurate and i
! negative training may be provided. simulator operating !
j limits may be imposed due to plant design limits, !
j computer code model limits,-or observed anomalous

{
j response, j
1 :

| 4.3 Design Limits - Extreme values for specified plant !
! parameters. Design limits are obtained from

'

; engineering design and accident analysis documents,
,

i e.g.: maximum RCs pressure, peak containment pressure, !
etc. '

f

1 4.4 Model Limits - Physical conditions which cannot be ;'

simulated by the model coding, e.g.: critical pressure i
i and temperature, core molt, clad melt, etc.

|
"

! 4.5 Anomalous Response - simulator response which violates |
i

.

the physical laws of nature or differs, greatly fron ;
; expected response. Expected response may be based :

on plant data, accident analysis, or best estimate '

evaluation. I

i4.6 simulator Instructor Guide (FIG) - A training document .

outlining the sequence og events for a simulator ;
training session, SIG's also contain additional infor- - -

nation for the instructor conducting the session.
|

4.7 Best Estimate Evaluation - A method used, (in the
absence or plant data, engineering. analysis, or accident i
analysis), to determine the direction, rate, and :

magnitude of response for critical plant parameters I
during transient and accident conditions. Experience, i
rough engineering calculations and mass / energy balances, j
and table-top discussion may all be used to determine '

best estimate response. !

i
5.0 RESPONSIBILITIES j

5.1 Assistant supervisor operator Training (As0T)
,

5.1.1 Responsible for assigning instructors to-conduct |

simulator response testing in accordance with |
this procedure. '

() Rev.: 0
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:|

'
l

!

i
i

i 5.1.2 Responsible for approving.the list of design |
! limits, model limits, and anomalous responses )'

generated by this procedure. ;

5.1.3 Responsible for assigning instructors to review !
and revise SIG's to contain appropriate caution '

,

statements when simulator operating limits may'

| be encountered.
;

5.1.4 Responsible for providing simulator Computer !

Engineering (SCE) with a list of critical *

systems and reference plant design limits.-

| 5.2 Simulator Technical support tranch (STss)

5.2.1 Responsible for determining model limits for the j

| simulator's computer coding.

5.2.2 Responsible for specifying simulator operating ;
j conditions which may produce anomalous response.

5.2.3 Responsible for performing the hardware and |
software modifications required to im

3controls specified by this procedure.plement the
|,

i
!

i 5.3 operator Instructors
|.

t

! 5.3.1 Responsible, as assigned, for performing .

I simulator response testing. |
! !'

5.3.2 Responsible for writing DR's as required. ;

!
5.3.3 Responsible, as assigned, for review and !

revision of SIG's to include appropriate caution i
statements when simulator operating limits may {be encountered.

,

f
6.0 INSTRUCTIONS !

!

6.1 Defining Critical Systems and Design Limits
.;

i6.1.1 Compile a list of critical systems, j
I

6.1.1.1 Include systems essential to core cool-
ing for LOCA and non-LOCA conditions,
e.g.: steam generators, high pressure ;

safety injection, low pressure safety i

injection, cheniical and volume control i
system. )

i
!

() Rev.: 0
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|
I

;

;

I
i

I.
I 6.1.1.2 Include systems essential to contain-
'

ment pressure supptession, e.g.: con-
tainment spray, containment air re-,

| circulating coolers, reactor building
j closed cooling water-

i 6.1.1.3 Include systems considered as vital
| auxiliaries for accident tenditions, '

| e.g.: vital AC, vital DC, air.
| generator cooling water.
.

| 6.1.1.4 Do not include non-safety related
,

; secondary or primary support systems. '

;

i 6.1.1.5 List the critical systems in the appro-
| priate :olumn on NatM-4.08, Forn 7.1.

6.1.2 Determins the Design Limits for the critical
systems.<

: 6.1.0.4 Review reference plant' design documents
and accident analyses to determine

! Design Limits, e.g.: maximum RCS or a
!

containment pressure.
,

i

| 6.1.2.2 Enter Design Limit value, if {
*

: applicable, on NSEM-4.08, Forn 7.1 in
I the space ptovided by its respective ;

critical system. |

6.1.3 Forward the NSEM-4.08, Forn 7.1 to SCE.

6.2 Determining Model Limits

| 6.2.1 Assigned SCE engineers shall review the
l simulator model for each critical system to
| determine if modeling limits exist.

6.2.1.1 Do not consider conditions bedesign limits, if specified. yond

6.2.1.2 Do not consider conditions beyond the
physical capabilities of installed
equipment, e.g.: system flow'in excess
of the total capacity of all installed
pumps.

Rev.: 0
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|

|

|
1
||

l 6.2.1.3 Conditions which should be considered'

includes critical temperature and I

pressure, fuel melt, clad melt, two
i phase flow, RCs drain down.

6.2.2 Model Limits shall be listed and/or described in
j the space provided on NSEM-4.08, Forn 7.1 beside

the respective critical system.

' 6.3 Determining Areas of Anomalous Response i
1

6.3.1 Assigned SCE engineers shall review the i
simulator model for each critical system to
determine if the possibility for anomalous ;

response exists.
>

6.3.1.1 Do not consider conditions beyond
design or model limits, if specified.

| 6.3.1.2 Do not consider-conditions beyond the
physical capabilities of installed
equipment.

6.3.2 Use the space provided on NSEM-4.08, Forn 7.1 t"o
| describe the conditions which could produce

anomalous responde. .

O Example: The RCs model for Rx vessel level indication is
inaccurate when the RCs is at atmospheric
pressure and drained below the pressuriser.

6.3.3 Forward NSEM-4.08,rorn 7.1 to the respective
Assistant supervisor-operator Training (A807).
6.3.3.1 The As0T shall add any known areas of

anomalous response not identified by
; SCE.

|
|

i'
6.3.4 The A80T will assign instructors to perform

simulator response testing on the specified;

areas of possible anomalous response.
6.3.5 The assigned instructors shall perform tests on |each area of possible anomalous response.

6.3.5.1 Use combinations of initial conditions,
remote functions, and malfunctions, as
required, to achieve the conditions

i
specified on NSEM-4.08, Forn 7.1.

() Rev.: 0
Date 3/24/88
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.

| 4

:

I 6.3.5.2 If unable to achieve the stated
j conditions and simulator response is
: acceptable up to the-point achieved,
j annotate NSEM-4.08, torn 7.1 in the |
| space provided.
:

! 6.3.5.3 If the stated conditions are achievable
1 by a variety of means, several !

i different approaches should be tested ,

i to ensure that the response of the
; suspect parameters is consistent.
i

6.3.5.4 For each test, determine those *
d

I parameters which are critical to (
,i determining if response is anomalous. !

l 6.3.5.5 N8EM-4.04, torn 7.2 should be used to
i document each test.
! a. Specify the initial conditions
! 4

| b. Specify any equipment alignment ,

sodifications, e.g.: pumps out of ,!

service, valves closed, etc.

c. Specify any remote functions used, .
'

to create the test conditions.

d. dbocifyanymalfunctionsused5
ring the test,

e. Specify any operator actions per-
formed during the test; include
timing and magnitude (where -

appropriate).
^

f. Specify those parameters determined
in step 6.3.5.4.

6.3.5.6 The parameters determined in step
6.3.5.4 shall be recorded during the
test. Installed recorders, Gould
recorders, CRT hardcopies, or special
recording programs may be used.

6.3.5.7 Critical parameter recordings for each
! ' test shall be attached to their
i respective NsEM-4.08, Forn 7.2 and

forwarded to the A80T.
,

!

'
i
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I

i
|

j

i 6.3.4 The AsoT shall assign instructors to evaluate
| the results of each test.

6.3.7 The assigned instructors shall evaluate test
| data to determine if the response violates any -

; physical Icws of nature.
: )

6.3.7.1 As a minlaus, the following should be;

; considered i

i :

! a. obvious mass and/or energy
imbalances.j

.

i b. Super-heated or sub-cooled 4

l indications for systems which ,

| should be saturated.
i
'

6.3.8 The assigned instructors shall evaluate the test
i data to determine if the response differs !

greatly from expected. Expected response may be.

| based on actual plant data, accident analysis,
,

or best estimate evaluation.i

. .
! 6.3.8.1 When using actual plant data,
1

(reference plant or similar design),
i the test data shall correspond in - -

direction, rate of response, and

|O relative magnitude. Differences in the
: rate of response and/or magnitude may
! exist to the degree that operator

.

; diagnosis and response will.not be

|
adversely affected.

! 6.3.8.2 When using accident analysis data, the ;
'

| test data shall correspond in ,

1 direction, however large differences
may exist in the rate and/or magnitude;

i due to the conservative conditions
assumed for worst case-analyses.

6.3.8.3 Best estimate shall be used to evaluate
those tests for which plant data and/or
accident analysis data is unavailable.
Best estimate shall also be.used to-
evaluate the rate and/or-magnitude
where accident analysis and test data
differ greatly.

Rev.: 0
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'

6.3.9 simulator response shall be determined to be'

anomalous if the direction of response does not
agree with expected or if the rate and/or
magnitude of response would cause misdiagnosis
or improper operator response.

6.3.10 Assigned instructors shall determine the point
at which the simulator response becomes- !
anomalous and specify those conditions on the

|
i

NsEM-4.08, Forn 7.2. I

6.3.11 The completed NsEM-4.08, Forn 7.2's with all
: test data and applicable additions shall be

forwarded to the As07.
]

6.4 Implementing Controls For Design And Model Limits
]

| 6.4.1 A DR shall be submitted, containing the I
following:

6.4.1.1 All design and model limits specified ),

on NsEM-4.08, Fors 7.1.
;.

6.4.1.2 A request that reaching any one of
these limits shall cause the simulator

j to freeze. *

O 6.4.1.3 A request that audible and/or visual
indication be provided to inform the
instructor that the simulator has
frozen due to.a design or model limit
being reached.

6.4.1.4 A request for an indication to inform
the instructor as to which limit was
reached. (Preferably a CRT message)

,

6.4.1.5 A request for a means to override the
freese condition to allow for testing.

6.4.2 The DR retest should specify and document all
aspects of 6.4.1.

,

! 6.4.3 A copy of the completed DR and retest shall
accompany N8KM-4.08 records'to document satis-
factory completion.

P

i

.
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6.5 Implementing controls For Anomalous Response
,

6.5.1 A training commitment, NTM-2.06, Forn 7.2,
! shall be opened to review all existing SIO's and
i to include an appropriate caution statement.in |those SIG's where areas of anomalous response 4

| may be encountered, j

6.5.2 Assigned instructors shall review the SIG's
against copies of all the NSEM-4.08, Forn 7.2's i

i

to identify exercises where an anomalous |
'

response may be encountered, either by guide |
directions or trainee response.

4

i 6.5.3 Each guide identified shall be revised, using I

: the NTM-2.06 process, to include a caution to
! the instructor. The caution should be located

in the body of the guide, just preceding-the;

directions which could lead to an anomalous !
response, and contain the following: J

)
' '

6.5.3.1 A bold heading, e.g.: CAUTION

6.5.3.2 A brief description of the anomalous *;

response. ;

'

6.5.3.3 The actions which would cause the *

anomalous response if appropriate.

6.5.3.4 A warning that, " Allowing the exercise
; to proceed beyond this point may

provide negative training.", or; ,

6.5.3.5 Directions to inform trainees that
specific indications will not provide '

accurate information due to simulator
modeling limitations.

1

6.5.4 A copy of the completed training commitment
shall accompany N8EM-4.08 records to document
satisfactory completion.

6.6 Implementing Instructor Awareness of Simulator operating
Limits

6.6.1 The As0T should require that all instructors
providing training on the' respective simulator
be familiar with the following

() Rev.: 0
Date: 3/24/88
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i

!
'i

! '

i

! 6.6.1.1 The reason for imposing simulator ;

j operating limits.

I 6.6.1.2 TP response of the simulator when a
! de Jn or model limit is reached.
t

.

j 6.6.1.3 The procedure for determining which
;'

limit caused the simulator to freese ;

and how to use the override feature.
r

; 6.6.1.4 All of the conditions determined as '

i anomalous response and the actions /
j conditions leading to them.
i

1 6.6.1.5 Expected instructor actions when a
j simulator training exercise progresses
'

to the point where further operation
could provide negative training.:

6.6.1.6 The instructor's responsibility for
,

considering simulator operating limits !
; when developing new SIG's and ensuring

appropriate warnings are included. -

:

6.7 Adding / Deleting simulator operating Limits
4 .

,

6.7.1 Previously unidentified areas of anomalous2

( response,

t 6.7.1.1 Instructors who observe simulator'

response which they believe to be ;

anomalouc, but not previously
identified, shall fill out an
N8EM-4.08, torn 7.3, as completely as
possible, specifying the following:

a. The parameters believed to be
anomalous,

'

b. The instructor's best estimate of
what correct response should be. -

c. As much of the information
specified in-6.3.5.5 as possible.

d. The IC number of a snapshot taken
.'

(if possible).

!

,
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!

!
,

; 6.7.1.2 Forward NSEM-4.08, Forn 7.3 to the
{ As0T. '

| 6.7.1.3 The As0T will assign instructors to
'

| independently evaluate the conditions
i described on the NSEM-4.08, Fora 7.3.
i

j 6.7.1.4 If the independent evaluator,
j originator, and ASOT are in agreement,

the NSEM-4.08, Forn 7.3 should be for-,

warded to SCE for evaluation.
! )

!
Note: The A80T will resolve any areas of

disagreement.

6.7.1.5 SCE shall review the NSEM-4.08, Form.

I
7.3 to determine if the anomalous

| response is due to model limitations or
'

a modeling error. If the problem is
: correctable, specify that determination
; on the form and forward to the A307. .

.

'

6.7.1.6 If the problem is determined to be .
i correctable, the As0T shall assign the
| originator to submit a DR.

.

6.7.1.7 If the response is the result of model-
,

limitations, the A80T shall assign
instructors to perform applicable
sections of 6.3.5 through 6.3.11 and ;

section 6.5.
,

6.7.1.8 The A80T shall ensure that all
instructors are made aware of the ,

condition per section 6.6. ;

6.7.2 simulator modifications
-

6.7.2.1 simulator modifications which add or
delete simulator operating limits will
be covered in NstM-5.02.

6.8 Disposition of Forms Generated '

6.8.1 Forward completed originals of the following to
the As0T for review and approval:

,

6.0.1.1 NsEM-4.08, Forn 7.1 -

Rev.: 0
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;

1 i
,

,

O 6.8.1.2 All NSEM-4.08, Fors 7.2's with
applicable test data attached

6.8.1.3 All NSEM-4.08, Forn 7.3's (future)

6.8.2 The ASOT shall forward the approved originals ;

specified in 6.8.1 to controlled document
storage for retention with simulator :

certification recorda. -

7.0 FORMS

7.1 Critical Systems' List

7.2 Anomalous Response Test Fors

7.3 Suspect Response Forn

8.0 ATTACHMENTS

None a

.

O

|

.

t

?

!

I
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|

,

i

1
.

Fora 7.1

CRITICAL SYSTEMS LIST ;

| ,

DESIGN ACHIEVED
SYSTEM LIMIT MODEL LIMIT POSSIBLE ANOMALOUS RESPONSE (Y/N)

|

|

|
'

.

.

I

e

.

O

i Approved: Datet
AsoT

,

4
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Foro 7.2

ANOMALOUS RESPONSE TEST FORM

( l

ariefly describe the Anomalous Response to be tested:
.

|

|
|

suspect Parameter (s):

|

Initial conditions for Test:

Alignment Modifications:

H

Romote Functions Used (initial):
.

j Malfunctions Used (specify timing and magnitude):

i

Operator Actions Including Remote Functions (specify timing and magnitude):

Critical Parameters (name and instrument IDJs

ijst Traces Attached (list parameter ID, range recorded, time scale
rccorded):

,

! l
|

,

1

| Rev.s.0
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Fora 7.2

ANORALOUS RESPON8B TEST FORM

'

RESPONSE TEST RESULT: Anomalous Response: Y N

(circle one)

If yes, list reasons (laws of nature; response direction, rate, magnitude):

I

!
List the method (s) used to base expected response, (attach copies of {references, graphs, or calculations used):

j
-

t

!.

() !

Briefly describe how the anomalous response differs from expected:

.

List or describe the condition at which the simulator response become:anomalous:

Approved: Date: '

A50T ,

1

Rev.:'O
Date: 3/24/88 i

Paget 7.2-2 of 2 'l
N8EM-4.08



. . _. _._ _ .._ _ _._ __ _ __._ _~_. __ __..___ ___ _ _ _ _ ._.. ______...._ __.______._.__ _ _

|
Foro 7.3

:
!

SUSPECT RESPONSE FORM ,

l

sescribe suspect response; list those parameters believed to be anon 41ous: '

|
,

,

I
'

I

sciefly describe your best estimate of the correct response for the
I conditions

specify the following as _e_ompletely as possible

suspect paramete s:

.

Initial Condition:
.

.

Alignment Modifications:

O
Remote Functions in Use

Malfunctions in Use (tising and magnitude):
|

i

, operator Actions creating Responses
i

Independent Evaluation: Agree Disagree
(circle one)

scE Evaluation: Anomalous correctable - DR9
(circle one)

i

Approved: Date:
ASOT

,
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) NORTHEAST UTILITIES *

i ;

i
j NUCLEAR 8:MULATOR ENGINkERING MANUAL !
! !

,

t t

c

; NstM - 4.09 :
) :

SIMULATOR OPERABILITY TESTING
I

:
.i

| |

| ;

.

O
i

Responsible i
Individual

Manager, operathr Training |

Branch '

Approved: /A$ lh
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Revisions o
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1.0 PURPOSE l

This procedure defines the methodology for writing andO conducting yearly operability testing for each NU
simulator. This procedure defines how to write the initial

;

| Operability Test and then how to perform it in succeeding
years.

To accomplish this task, this procedures

(1) Defines what is required for Steady State. Testing per
i AN8!/ANS-3.5, sections 4.1, 5.4.2 and Appendix 3. |
L i

l

i (2) Defines what is required for Transient Testing per
ANSI /ANS-3.5, sections 4.2 (in part), 5.4.2 andI ;

| Appendix s.
|

| 2.0 APPLICASILITY
!This procedure applies to the Nuclear Training Department

(NTD), including Operator Training Branch (OTB), Simulator,

Technical support stanch (sTss), and other Northeast,

i Utilities (NU) organisations performing functions in
support of the NU simulator Certification Program.

.

|
3.0 REFERENCES ,

3.1 AN81/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 methodology for .

' certification by endorsing AN81/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 INFO Good Practice 70-504 - Describes techniques for
effectively controlling simulator configuration.

3.5 INFO Good Practice T0-505 - Describes techniques for ;

effectively controlling simulator configuration.

3.6 NURBG 1258, December, 1987 - Describes the
procedures and techniques which will be employed to
audit certified facilities.

1

() Rev.: 0
Date: 5/4/88
Page 1 of 26

NSEM-4.09

|

.
--___ - __ _ _ _ - - _ _ - - - _ _ _ _ .. - - - . , - - . . -



_ _. _ - .__ _ _ _ _ _ _ _ __.- _ _ _ _ _ __._ _ . _ . _ _ _ _._ _ ._.._

i

3.7 NTDD-17, Simulator Certification and Configuration I
1() Management control.

3.8 INFO 86-026, Guideline For Simulator Training, 1

October, 1986.
|
'

3.9 INP0 87-006, Report en configuration Management in
the Nuclear Utility Industry, July, lys7.

4.0 DEFINITIONS |

Form (STS-s!-FlA) used by4.1 Deficiency Report (DR) - ,

the Operator Training Branch (OTS) and the Simulator
Technical Support Branch (ST88) to record all .

iidentified simulator deficiencies between the
simulator and reference plant.

4.2 Critical Parameters - Those parameters that require
direct and continuous observation to operate the
power plant under manual control, or are inputs to .

!plant safety systems.

4.3 seat estimate Evaluation - A methos used, (in the
*

absence or plant data, engineering analysis, or
accident analysis), to determine the direction,
rate, and magnitude of response for critical plant >

.

parameters during transient and accident conditions.

O Experience, rough engineering calculations and!

mass / energy balances, and table-top discussion may
all be used to determine best estimate response. >

4.4 Comparison Standard - A set of reference plant
response data used to evaluate simulator performance,

i for a specific steady state condition or transient.
,

Actual plant data, engineering analysis, accident
analysis, and/or best estimate may be used to
develop comparison standards for transient response.
Actual plant data is used to develop steady state
comparison standards.

4.5 Performance Benchmark - A set of simulator response
data for a spectric condition or transient. Per-
formance benchmarks are used to verify the continued

,

| accuracy of simulation.
|

| 4.6 Performance Testing - Tests performed to prove the
'

simulator's capability to perform in a-realistic
| nanner,
1

|

| 1
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,

I i

i !
i

l
!
I

i 4.7 operability Testing - Tests performed to prove the
i continues accuracy of simulator performance.
1

4.8 senchmark Transient - one of a set of transients, i

i selectee in accordance with ANS-3.5 Appendix s, used
to verify simulator transient performance, model
completeness, and systems integration during annual

j operability testing. Comparison standards are used
: to validate simulator response as a performance
; benchmark for each benchmark transient.

4.9 Turnine Point - The point on a parameter plot where

j the parameter response changes direction.
i

j 5.0 RESPONSIsILITIES
!

5.1 Assistant supervisor operator Trainine (A807) '

5.1.1 Responsible fer assigning instructors to
develop simulator specific test procedures
in accordance with this procedure.

,

| 5.1.2 Responsible for assigning instructors to .

! conduct initial operability testing in

|
accordance with this procedure.

, .

1 5.1.3 Responsible for approving simulator
|

operability test reports.

5.1.4 Responsible for approving the selection of
evaluation criteria for annual operebility

; testing of benchmark transients,

j 5.1.5 Responsible for assigning instructors to
; perform annual operability testing.

,

5.1.6 Responsible for determining the need for'

! non-scheduled operability testing due to
| simulator design changes which result in
I significant simulator configuration or
j performance variations.

<

5.1.7 Responsible for determining if simulator [
design changes, made in response to
significant plant modifications, require
performance testing and revision ofi

j performance benchmarks.
i

1

!

l .

;
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!

5.2 Simulator Technical support stanch (STss)
i

5.2.1 Responsible for maintaining the simulator
performance benchmarks.

5.2.2 Responsible for performing operability test .

data comparisons. !

5.3 operator Instructors

5.3.1 Responsible, as assigned, for performing
functions in accordance with this )
procedure.

5.3.2 Responsible for writing DR's as required. ;

6.0 INSTRUCTIONS

6.1 selectine Power Levels For simulator Steady state
comparison To The Reference Plant

6.1.1 One comparison will be performed at the 1

J 100% full power steady state condition. .

| 6.1.2 Two intermediate power, steady state
- conditions should be chosen based on the .

f following:

6.1.2.1 Availability of valid reference
plant data.

| 6.1.2.2 Completeness of available plant
data, (see section 6.3).

.

6.1.3 Initiate an NstM-4.09, Fora 7.1 for each of
the three power levels selected.

6.2 selectine a Benchmark set of Transients for
simulator operability Testine

6.2.1 Evaluate the list of BWR (PWR) transients,
specified in ANS-3.5 Appendix 8, for
applicability to theLreference plant.

i
'

6.2.1.1 Transients which de not apply or-

deleted, perator action should berely on o
e.g.: maximum rate power

ramp for a plant without an >

Integrated Control System.

|
,
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|
;

i

!

6.2.2 Transients deleted per 6.2.1.1 shall be

| replaced with a comparable transient.

! 6.2.2.1 Comparable transients shall
exercise the same parameters as
those specified.for the original, j

6.2.2.2 Comparable transients should be
i readily reproducable, i.e.: no *

I reliance on the timing or degree
of operator action to affect

'

response.

i 6.2.2.3 , Ramp rate introduction of one or
more malfunctions and/or remote

i functions may be used to simulate ,

operator response while ensuring
reproducability. '

j 6.2.3 Initiate an NstM-4.09, Forn 7.2 for each
i transient selected.

6.2.4 Ensure that at least ten transients are
selected for establishing benchmarks. :,

| 6.3 selecting Parameters For steady state Cooperison
.

6.3.1 Include those parameters which define plant

O power level, e.g.: nuclear power, thermal
power, electrical. power, main feed flow, ,

main steam flow.

6.3.2 Include those parameters which are power
dependent, e.g.: programmed pressuriser
level, programmed RCs temperatures, power
dependent cooling water flows, turbine
first stage pressure, heater drains flow.

6.3.3 Include those parameters necessary to
verify the following principal mass and
energy balances:

6.3.3.1 Net Nsss thermal power to
generated electrical power.

,

)
| 6.3.3.2 RCS temperature to steam generator
j pressure (PWR).
i
,

4

1

-

.

A
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i *

! ;

|

| 6.3.3.3 RCs temperature to main steaa !
pressure (twR).

)
! 6.3.3.4 reedwater flow to reactor thermal
; power.
i

6.3.3.5 Steam generator mass outflow equal
'

to mass inflow at steady state, :,

) (constant level).

6.3.3.o RCs mass outflow equal to mass
inflow at steady state, (constant i

pressuriser level) (PWR). i

| 6.3.3.7 Reactor vessel mass outflow equal
, to mass inflow at steady atace,

(level constant), (BMn).

, 6.3.4 Include critical paramet',rs as defined in
'

i 4.2.

NOTE 1: Certain inputs to safety systems are not
directly related to, or are independent ofi

power level. simulator values need not
agree within +2n of plant data, but shall a

~

: be checked to be reasonable, e.g.:
refueling water storage tank level.

,
. ,

,

NOTE 2: Where multiple channels exist for the same'

i parameter, list each instrument. During
! steady state comparison testing, each

instrument must meet acceptance criteria
for simulator response range and channel;

check. Only one instrument input will be
recorded during the stability run.

6.3.5 Those parameters identified shall be
entered on the NsEM-4.09, Forn 7.1 for each
of the three power levels. Parameters
which fit more than one inclusion category !

need only be entered once. Include noun i

name and instrument identification number.
| 1

6.4 selecting Parameters For Transient comparison ;
!

| 6.4.1 Include those parameters specified for the
| respective transient in ANS-3.5 Appendix B, j

as applicable. ,

| |

-

!
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,

| I

i i
!

l
i

6.4.2 Include any additional parameters required
,

to verify the dynamic response of the fluid
| systems being tested by the transient,
| 1.e.: RCs, steam generators, containment. 1
(

1

| 6.4.3 Additional parameters may be included at |

| the discretion of the As0T. !

I NOTE: Where multiple channels exist for the same
! parameter, only one channel will be
i recorded.

| 6.4.4 Parameters identified shall be entered on
' the N8En-4.09, Forn 7.2 for the respective
j transient. Include noun nsas and
j instrument identificatiosa number.

.
6.5 Determining' Allowable Instrument Error For steady

j state Performance Test Paramettre
!

j 6.5.1 As such as possible, plant surveillance .

'

specifying instrument tolerances or channel
deviation should be used to determine
allowable instrument error, e.g.: channel

"
i check of reactor protection system inputs
'

from pressuriser pressure agree within + 40
-

psi; allowable error = 140 psi. . ,

O 6.5.2 other sources for. determining allowable
instrument error include:

6.5.2.1 I&C instrument loop calibration
folders.

6.5.2.2 Instrument loop tolerance
specifications from the FsAR or
other design documents.

,

NOTE: The allowable instrument error,
for the purpose of this procedure,

i is comprised of the sua total, or
: root mean square method (if
I appropriate), of the errors for

all compcnents in the instrument
loop (detector, transmitter,
amplifier, meter).

'

6.5.3 Enter the instrument range in the
appropriate column on NstM-4.09, Fora 7.1.

,

rT i
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1
!

! 6.5.4 Enter the allowable instrument error in the
| appropriate column on NSEM-4.09, Forn 7.1.
- Percentage error shall be converted to

applicable engineering units, e.g. -0-1000i

psig range with 124 error = 120 psi. ];

| 6.5.5 Enter the reference name and/or number,
! used to determine instrument loop error,

| in the appropriate column on N8BM-4.09,
Forn 7.1.

|;

! 6.6 Developing comparison standards and Acceptance
; criteria ror steady state Ferroraance Testing

1,

6.6.1 Use actual plant data to specify target
values for each of the parameters listed on

, ,

! N8EM-4.09, Forn 7.1 for the respective
,

power level. Enter in the appropriate
! column.

6.6.1.1 Plant data may be obtained from

a. Engineering test records
"

b. Plant charts and computer data "

i from historical records
'

c. RE post refuel data

d. Manually recorded data
collected specifically for
this procedure

6.6.2 specify the data source and the date and
time of the steady state condition on the
N8EM-4.09, Fora 7.1.

,

1

6.6.3 Determine each parameter as critical or
non-critical and enter a "C" or an "N" in
the appropriate column on NSEM-4.09, Fora
7.1.

t

6.6.3.1 Apply the definition from 4.2 in
determining a parameter as
critical. All others should be
non-critical.

6.6.4 Determine the simulator performance
| tolerance for each parameter and list in

the appropriate column on NSEM-4.09, Forn'

7.1.

4
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!

| 6.6.4.1 Critical parameter tolerance is() 1 % of the target value.2

6.6.4.2 Non-critical parameter tolerance'

| is 110% of the target value.
6.6.4.3 Tolerances should be specified as

deviation from the target value in
appropriate engineering units,
e.g.: target =600 psig, tolerance

, =+2%, enter 112 poig.
;

6.6.5 Determine the acceptable range for each
4

; parameter and specify in the appropriate
! column on NSEM-4.09, Forn 7.1.

|
4

; 6.6.5.1 Add the allowable instrument error
i to the simulator erformance .

| tolerance and app y to the target |
; value to arrive at.the acceptable
! range, e.g.: (120 peig instrument
' error) + (+12 psig tolerance) =
i +32 psig range) target value = 600
i ps g, acceptable range = 568-632 a

ps g. (Reference AN81/ANS-3.5,
19 5, Section 4.1)

*
:

6.6.6 The principal mass and energy balancesO specified in 6.3.3 are automatically
verified if their component parameters meet
their acceptance criteria. A separate
evaluation and acceptance criteria is not
required.

6.6.7 Safety system inputs which do not relate
'

directly to power or are independent of
power should have acceptance criteria
response ranges specified which are bounded
by Tech Specs and/or plant procedures. The
tolerance column is N/A.

| 6.7 Developine comparison Standards For The Selected Set
- or senenmark Transients

6.7.1 8 elect data sources for transient .

comparison standards. Data for developing
| transient test comparison standards shall
| be 'best available' using one or more of
I the following sources, in order of

preference:

O Rev.: 0
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: |

t ,

i !

i
'

6.7.1.1 Actual reference plant data with !

little or no affect due to l

: operator action.

| 6.7.1.2 Actual reference plant data
: affected by known and reproducable

operator action. >

!

! 6.7.1.3 Engineering analysis data obtained ;
I from an engineering computer model

| using reference plant input data.
1 .

! 6.7.1.4 Accident analysis data for the
i reference plant.
i
; 6.7.1.5 Actual plant data from a similar
'

design plant (affect of operator
| action usually not known).
i

6.7.1.6 Generic analysis data for similar :

| design plants (engineering and
accident).

6.7.1.7 Best estimate evaluation .

6.7.2 selected data source (s) shall be specified
on NSEM-4.09, Fora 7.2. .

,

O 6.7.3 select an appropriate duration for each
comparison standard using the following
criteria:

6.7.3.1 The duration shall encompass
significant parameter changes
directly caused by the initiating
event.

,

i
6.7.3.2 Unless otherwise specified, the I

transient may end when automatic i

systems have control and plant
parameters are trending toward
normal.

6.7.3.3 Unless otherwise specified, the
transient may end when it can be
reasonably expected that operator
action would significantly affect
response.

.
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..

6.7.3.4 Whett andpoint conditions are
specified,-the duration-shall bwO sufficient to achieve the I

Ispecified conditions.

6.7.4 Enter the endpoint conditions and: duration
selected for each transient on the
respective NSEM-4.09,.Forn 7.2.

6.7.5 Plot comparison standard response curves
for each parameter ~specified on N8EM-4.09, ;

Fora 7.2 for each transient. i

6.7.5.1 The duration selected in.6.7.3 -

should be used for the:horisontal-
axis scale'.

'

6.7.5.2 The instrument extremes-may be
used for determining the-vertical
-axis seale, or the scale may !,3 -

narrowed such that the parames:: :
response ranges roughly in the e

middle 50% of scale.

6.7.5.3 The point of automatic systems - " -

actuation shall be identified on
the appropriate parameter plot,

.

e.g.: reactor trip on RCS '

() pressure.

NOTE: Simulator. transient response. data
may be used to generate parameter.

| plots using identical scales for
i comparison in an overlay fashion. '|
|
| 6.8 Identifying Automatic sistems-Actuations and Key
| Alaras to be Checked During Transient Performance
'

Testi33
6.8.; List automatic system actuations identified

in 6.7.5.3 on the respective NSEM-4.09,
Forn 7.2 and specify.the setpoint.

'

-

NOTE: Setpoints for autematic systems actuations
and annunciators are verified during systen- -

testing, setpoints are' listed here as an i
aid for the test operator only.

'

,

P
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1

6.8.2 Identify key alarm actuations and list ;

(} on the respective NSEM-4.09, Form-7.2. !

6.8.2.1 Key alaras are those which aid in~ l

diagnosis,-indicate automatic- !

system actuations,.or affect |
operator response.

6.8.2.2 Include alarm setpoints and the ID
3

!for the initiating parameter.

6.9 Developing the simulator specific Test Procedure for [
5teady state Testing

,

6.9.1 The steady state operating test will.seet-
the requirements of initial and. annual-
operability testing.

'

6.9.2 The steady state operation test shall,be
identified as section 1 of'Part 5 of the

|
respective attachment to N8EM-4.09.

'
6.9.3 Use woffsheets N8EM-4.09, Fore 7.1 to

develop data sheet NSEM-4.09, Fors 7.3 for'
.

each power level' to be tested. 1:

i! 6.9.3.1 List each parameter to_be checked . .
(noun name and instrument ID6).,

( 6.9.3.2 Enter the response range for each. 1

'

; instrument. 3

! 6.9.3.3 Enter the ellowable instrument'
error for channel check of'
aultiple .nannels.- Enter N/A in~
this co' uan . for parameters' with
single channel indication.

6.9.4 Select or develop a simulator initial
condition for each of the power. levels to >

be tested.

6.9.5 Specify the IC number,. conditions, and any
alignment changes required for the test in,

! the appropriate locationton N8EM-4.39, Form i

7.3. !,

!

l

;

|

'

'
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6.9.6 Data sheet NSEM-4.09, Forn 7.3 may be

O referenced in the. procedure for verifying
simulator accuracy to the reference plant
at steady state powers. The procedure
should specify the following:

6.9.6.1 Simulator IC number or conditions,

6.9.6.2 Required alignment changes. i

6.9.6.3 Data' recording requirements.

6.9.7 On N8EM-4.09, Forn 7.4, list the parameters
to be. recorded for the stability test. The
unique parameters listed on the 100% power
worksheet NSEM-4.09, Forn 7.1 shall be
recorded. Where multiple. channels exist.
for the same parameter, only one should be
listed.

6.9.8 Compare the number of-parameters listed to
the number of. data iiints available on the
simulator recording program to determine if
more than one run is required. Enter this

" ldetermination on N8EM-4.09, Fora 7.4.

'
6.9.9 Provide ST88-with a list of parameters to .

be recorded for stability testing.

O 6.9.10 specify the simulator IC number or' '

conditions and any required' alignment 4

-sodifications on-NSEM-4.09, Fors.7.4.
.

-

These shall.be the sameias those specified
on N8EM-4.09, Forn 7.3 for the'1004~ power
steady state accuracy test.

6.9.11- Select a data recording' interval and
specify on N8EM-4.09,, Form'7.4. ~ A
recording interval of'2 minutes'(or-less).
is sufficient for demonstrating stability.

,

| 6.9.12 Data sheet N8EM-4.09, Form 7.4 may be
; referenced-in the procedure for performing ,

; simulator stability testing.- The procedure-
should specify the following:

6.9.12.1 Simulator IC number or conditions.

6.9.12.2' Required alignment changes. -

6.9.12.3 Data recording requirements..
;

I Rev.: 0~
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1
,

6.9.12.4 Test duration of 60' minutes.

() 6.9.13 simulator stabilit data will be evaluated'
|

with acceptance-cr teria of +24. variation u
| from the initial value of the parameter-and- |

| test results indicated by circling Y'or N
on'NSEM-4.09, Fora 7.4.

6.9.14 Any response that does not meet acceptance
criteria shall be described on NSEM-4.09, '

|

'

Form 7.4 and a DR submitted.
.|

6.10 Developing The simulator specific Test-Procedure For j

Ferrotaance Testing of The selected-Benchmark
Transients-

6.10.1 The performance test will be used to
validate the simulator'bonchmark transient
results for use during annual operability
testing.

6.10.2 The performance-test shall be identified'as
Part A of the respective attachment to
N8EM-4.09. . .

!

6.10.3 The procedure shall provide instructions . |
for completing data sheet NSEM-4.09, Fora .

7.5 for each of the ten transients to be

O tested. Information obtained from i

NSEM-4.09, Fora 7.2's shall be used to
specify the following:

6.10.3.1 A brief description.of the
transient to be tasted. ;

!
! 6.10.3.2 The parameters to be recorded for
| comparison,'(noun name and
' instrument ID).

!

6.10.3.3 The initial condition for the
simulator. ,

6.10.3.4 The transient endpoint conditions.
Endpoint conditions shallLbe the
same as those used to determine
the duration for the respective i

comparison standard. 1

6.10.3.5 " Key alarms" and their causal
parameter.

() Rev.: 0
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1

16.10.3.6 Automatic a stems actuations and() the initiat ng parameter,

6.10.4 All parameter plot response curves
developed in 6.7.5 shall be attached to the
NSEM-4.09, Forn 7.5 for their respective
transient.

6.10.5 The procedure shall specify.the' data
. I

recording interval.- Data.aust be recorded-
at less than or equal to 0.5 second
intervals for each parameter point.

J

6.10.6 The procedure shall: provide detailed
instructions for performing each test. The )
following need to be includedit

i

|

6.10.6.1 Simulatorninitialisation i
conditions. I

;

6.10.6.2 Required control board alignment
modifications.

6.10.6.3 The status of remote functions .

critical to establishing test
conditions. i

.

! 6.10.6.4 Any malfunctions included and
active at-time sero. Magnitude |

aust be specified for variable.
malfunctions.

6.10.6.5 The timing'of-the event (s) which
,

initiate the transient.

6.10.6.6 The timing, identification, and
direction / magnitude of any remote-
functions,' malfunctions, or

1
operator actions used during the 1

test. l

INOTE: To improve the usability of
transient-benchmarks,-actions must'
he reproducableiwithisplit.second
accuracy, therefore, it-is )important to use simulator-timed '

actuaticas to produce an action:
rather then rely on manual
operations.

!

.

Rev.: 0
Date: 5/4/88
'Pager 15 of 26'

NSEM-4.09

_ - -- - - - _ _ - _ _ _ - - _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



- - - . . - _ . - _ _ _ - - . - - - . - - ~ _ _ _ _ _ _ _ _ - _ _ _

6.10.6.7 Requirements for' identifying

O automatic systems, actuation and
key alarm response (as required
and' improper).

6.11 Evaluating Transient Test Response Data.

6.11.1 Recorded data of the; transient performance
test results shall~be used to graph the
response of each parameter, for each- a
transient. !

,

6.11.1.1 The scale divisions for the
horizontal and vertical axis !

shall be the same as those used j
for the comparison standard. '

6.11.1.2 The time of-the initiating event.
for the test.results:shall be -;
plotted to coincide with the j
comparison standard.

6.11.1.3 Achieving ~specified. endpoint- !
conditions may require's longer s -i
duration on the simulator than :

that used for the comparison i

Istandard. When that occurs, the-
horizontal axis should be expanded

O such that the entire response
curve'can be plotted while
maintaining equidistant scale !

divisions,

6.11.2 Plot the point of automatic systems 't

actuation on each graph.c -This-will aid
in evaluating integrated response. I

6.11.3 Evaluate the graphs for simulator response
for a given transient, as.a set, to verify
that the physical laws of nature are,not !

violated. As a miniaua, the following
shall be considered

i

6.11.3.1 obvious mass and/or energy ;
imbalances.- j

i
t

,

,

;
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6.11.3.2 Super-heated or sub-cooled

O'
indications fur systems which
should be saturated. Instrument.
error should be considered, i.e.:

,

An indication of several degrees.'

super-heat.should not-be )
considered as unacceptable. I

1

6.11.3.3 Independent, incorrect response
from parameters which are closely i
coupled, e.g.: steam: generator
pressure rapidly decreasing with
Rcs temperature increasing.:

6.11.4 compare the graph of simulatorJresponse for
each parameter against its respective- i

comparison standard graph to evaluate the i

response rate and magnitude.
'

6.11.4.1 For comparison' purposes, either
the standard or the test plot may
be converted to a transparency and
used as an, overlay or the standard ;

any be plotted onto the test plot. .
The ori'ginal of the comparison
standard should be maintained for
possible future use. .

O 6.11.4.2 The rate and magnitude'of-
parameter-response for simulator- |

~

transient. test data versus the "

comparison standard should-
correspond roughly.and shall be
considered acceptable to the-
degree-that it does not adversely

Laffect diagnosis, cause improper-,

! operator response, or grossly
misrepresent the severity of-the
transient. .;

6.11.4.3 Unacceptable-and questionable,

|
comparisons will be resolved per

' 6.12.
i

6.11.5 circle or check the appropriate locations-
on NSEM-4.09, Forn 7~.5 to indicate the< -

.

determination on acceptancs criteria for. 1
each area evaluated.;

>

>

Y

*
,

I
.

4
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'
.

6.11.6 Ensure that the determination of acceptance

O criteria is indicated for the:following
checks performed during the simulator 1 test ;

'run.

6.11.6.1 Automatic-systems actuated as
required.

.

6.11.6.2 Key alaras actuated as required.

6.11.6.3 Improper alaras and/or automatic
systems actuations did not occur. |

6.11.7 enter a description for~any area of I
unacceptable simulator response and list
DR's s submitted, in'the appropriate
location on NSEM-4.09, Forn 7.5.

6.11.8 Attach comparison standard-copies and
simulator response curves.for each
parameter to the N8EM-4.09,' Fora:7.5.for- :

the respective transient.. Forward to the
ASoT'for review and inclusion in the !'

simulator operability Test Report. .

6.12 Resolving Unacceptable and Questionable Parameter
comparisons for senchmark Transient-Testing -

O 6.12.1 Comparison standards and transient test '

response plots should be reevaluatodito.
determine which: represents:the.more
accurate. response-for the. parameters. 4

6.12.2 Comparison standards using actual reference
plant data may be checked for: accuracy and i

appropriate translation to graph form, but 4

the base data shall be: considered
realistic.

|

| 6.12.3 Comparison standards using : sources of data
; other than actual reference: plant data may
! be suspect based on one or more of the
[ following: !

:

6.12.3.1 Conservative assumptions. imposed-i

on the analysis cause significant'

j differences in initial mass 1

inventories, equipmentiresponse- !
*

i; times, or equipment response
s magnitude, e.g.: minimal steaa
j generator inventory, delays-in- o

ECCS,: single train:BCC8 response.-.

1
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6.12.3.2'similar plant data appears to be
significantly affected by unknown

O operator response when subjected
to best estimate evaluation.

6.12.3.3 Analysis data assumes equipment
actuation, or lack of, which is
inconsistent with simulator-
response.

6.12.4 Where input data for the comparison
standard is evaluated as inaccurate, the
standard shall be redeveloped using best |
estimate and the evaluation of simulator

'

response data re-performed per--6.11,

6.12.5 Where possible, the' simulator performance
test shall be restructured to make
simulator conditions, equipment response-
and timing match those assumed-for-the data
used to develop the comparison' standard.- :

The benchmark transient shall then be
re-run and evaluated.per 6.11. '

"
6.12.6 Where the simulator performance test cannot-

be changed-to match the-analysis conditions- 4

or should not be changed due-to simulator- .-

response:being sore realistic, the .,

comparison standard shall be redeveloped. d
Best estimate'should be applied to modify i:

the source data and replot the para-
meter (s). Re-evaluate the simulator

j response plots per 6.11.
,

6.12.7 Where differences in the= rate and/or. '

a

| magnitude of parameter response compares
'

: questionably, (neither clearly. acceptable
'

nor clearly unacceptable), and cannot be-
resolved by the above, the following,

evaluation may be used:

! 6.12.7.1 Test run the transient for one or I

: more experienced license holders.- f

1

6.12.7.2 The nature and-severity,of tho' .. |
transient should be unknown to the .

'license holder (s)..

>
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6.12.7.3: The' simulator response shall be

O considered acceptable if the
license holder (s) can correctly
identify-the nature of the 1

transient, specify reasonable
operator response, and correctly
determine the relative severity, 1

|-if appropriate.(large versus small
LOCA).

6.12~7.4 Complete the appropriate section
of NSEM-4.09, Form-7.5 to indicate:
that this evaluation method was -

used.

6.12.8 submit a DR for any simulator response
which cannotLbe-resolved by the above.- The.

'

,

DR retest shall specify re-performance of .
the transient test and acceptance,per 6.11-
for successful completion. Enter the DR
number and unacceptacle response 1on
N8EM-4.09, Forn 7.5.-

6.13 Developing Acceptance Criteria For Transient Test o

comparison standards
'

6.13.1 Assigned instructors shall review -

,

; comparison standards to identify-areas d~
'

where-objective acceptance-criteria can be
;

specified for parameter response. The,

following.should be. identified:- t

6.13.1.1 Extreme values for parameter
-'

response;at-turning points.

6.13.1.2 Parameter values at transient
endpoint or parameter stability.

6.13.1.3. Time to reach actuation points for
automatic systems and key alarms.i

:

6.13.1.4 Time to reach turning. points or'
stability.

+

NOTE: .Each comparison! standard will have-
at least one acceptance criteria-
specified.- Example: For-a,

; parameter which responds' linearly
in only one direction and;doesn't
stabilise, only the parameter

,

i value at transient. endpoint can be .

' specified.

|O
|V Rev.: 0
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O 6.13.2 For each item identified in 6.13.1, use
table-top discussion to determine the
amount of positive-and negative deviation |
which could-adversely' affect diagnosis,
cause improper operator response, or
grossly misrepresent the severity of the
transient.

NOTE: The positive and negative-values..may
coincide or differ, e.g.: +50*F,-or +50*F

~and -25'F. <

6.13.3 Acceptance criteria identified in 6.13.2
should be indicated.on the comparison ,

standard for the respective parameter, j
6.14 Reporting Initial Operability Test Results for

steady state operation, simulator stability, andl ;

senchmark Transients j

: 6.14.1- Include the completed N8EM-4.09i Fors.7'.l' f
for each power level: tested. '|

"
6.14.2- Include the completed' data. sheet,

N8EM-4.09, Forn 7.3 for each. power level;,

| tested. .

| 6.14.3 Include the computer data. printouts-for
full power steady state stabilityotesting-

| and the completedecover sheet,.N8EM-4.09,. !
Fora 7.4. ~!

6.14.4 Include the completed.NSEM-4.09, Fore 17.2
for each transient tested, i

'

6.14.5 Include the completed data sheet,
N8EM-4.09, Forn 7.5 for each, transient:
tested accompanied by the: required-
comparison standards.and= simulator > response
plots.

6.14.6 Fill out test report cover' sheet NSEM-4.09,
! Fora 7.6-specifying the followings-
, ,

6.14.6.1 Testing performed t steady state,',

simulator stability, and bench-
mark transients performance.:

'' v.s 0.
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6.14.6.2 Areas of unacceptable response I
identifiediduring testing.

6.14.6.3 DR's submitted to correct- i
simulator response, i

I
6.14.6.4 Acceptance-criteria. net for all i

areas tested.

Forward the. completed test re6.14.7
'

ASOT for review and' approval. port to_the

6.15 Designating simulator Transient Test'Results as
Performance Benchmarks for Annual Operability
Testing

,

6.15.1 Simulator transient test results'which.neet
all.the acceptance criteria for: performance
testing and are approved ~by the-A80T may.
then be designated.as; benchmarks.

6.15.2 The AsoT shall inform STSB that the i
computer records for the selected-

]transients are to be designated as-bench- i
marks. . j* *

6.15.3 STSB shall take required actions to
designate the records, provide' safe

.

O... . storage,: and a means for -ready | retrieval-
. for annual _ operability testing.-

6.16 Developing Evaluation Criteria for Annual
operability Testing of the selected set:of Benchmark
Transients

6.16.1 Acceptable response for automatic systems
actuations and key alarms specified on.
N8EM-4.09, Form 7.5 will be used as one
measure of acceptable response..

6.16.2 Comparison standards 1 acceptance. criteria
identified in 6.13 shall-be usedLto.
determine evaluation: criteria for the
annual operability; test. In determining
criteria, consider'the followings:

>

6.16.2.1 Evaluation criteria for annual
. operability testing must not be
less restrictive-than acceptance
criteria-specified on the
comparison; standard.

() 'Rev.: 0
Date: 5/4/88
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.

.6.16.2.2 Evaluation criteria should be
O selected for ease of:usetif a

computer-program is used for
evaluating operability test
results. STSB should be consulted
in this regard.:

NOTE: .All parameters must have criteria'
specified to evaluate each

-

acceptance criteria specified on, i

the comparison standard.
'

Additionally, evaluation criteria
should bro specified to ensure
- consistency in the " shape" of
parameter response curves.
Evaluation criteria' selected may
take the form of-"+2% deviation
fron benchmark data for the
parameter value at-any given
time", provided this is more
restrictive than the: criteria
.specified on the comparison
standard.

. ,

6.16.3 Evaluation criteria determined-per 6'.16.1
'

; and 6.16.2 shall be entered on an
NSEM-4.09, Form.7.7 for each transient.' *

leted NSEM-4.09, Fora 7.7's shall.be6.16.4
Con $ewedandapprovedby-theAsoT.-rev

6.16.5 copies of approved N8EM-4.09,_Forn 7.7's :

shall be forwarded to STSB.

6.17 Developing the Simulator Specific Test Procedure for.
Annual Operability Testing

6.17.1 The annual _ operability test will be
identified as:Section 2'of Part B of the~
respective ~ attachment to NSBM-4.09..

6.17.2 The procedure shall include the same
instructions as required by 6.10.5 and
6.10.6.

6.17.3 Data fros' benchmark performance tests .'
shall be used to specify endpoint.
conditions for each' transient-test.

.

|
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.

|

I

leted annual o6.17.4 cong1bereviewedperabilitytestresultssha and approved by the ASOT.

6.17.5 Approved annual. operability test results '
.

will.be maintained with simulator. ;

certification records per N$tM-3.02. .|

6.18 Resolving Test Results Which Do Not Meet Acceptance
Criteria

6.18.1 Appropriate tests should-be re-run to
ensure proper performance.

6.16.2 A DRLshall be submitted for unacceptable-
response-for steady state and/or' stability
testing. 1

6.18.3 A DR-shall be submitted if automatic |
systems actuations'or key alaras do'not
occur as required or if improper alarms or.
automatic systems actuations do occur. '

6.18.4 Transient test response which. fails to meet
evaluation criteria based on the-limits ,

| determined in 6.16 shall be evaluated using ,

! the comparison standards. 'Take appropriate i

action as follows:: .

| 5.18.4.1' Submit a DR if response does not j

i - seet acceptance criteria specified
'

on the comparison standard.

| 6.18.4.'2 If- the response data: meetss all the
acceptance criteria of the'

i comparison standard, a new bench-
mark should.be established-,

I NOTE: Minor. changes to simulator.
! modeling may;cause responses to.

~~

exceed the more restrictive
! evaluation criteria for annual
| operability testing while meeting
j all acceptance criteria for'the.
- comparison standard. Dependent on

the method chosen'for. programming.>

: the limits, the new response may-
; more closely resemble the-
! standard.-
1
1

: ,

:
3
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6.19 simulator Design Changes. -|

() 6.19.1 Identifying the need to establish new
transient benchmarks or to perform non-
scheduled operability testing in response *

to simulator. design changes will be !
addressed in NSEM-5.02,

6.20 Disposition Of Forms Generated '

i

6.20.1 Forward' completed originals of'the
,

following to the A80T for review and !

approval:

6.20.1.1 NSEM-4.09,, Fora 7.6 Simulator
operability Test Report with,

attachments. i

6.20.1.2 NSEM-4.09, Forn 7.7 operability
Test Acceptance criteria-Translents

6.20.2 The ASOT will forward approved originals of :i
N8EM-4. 09, Fora 7.1, 7. 2, 7. 3, 7. 4 r 7. 5,
7.6, 7.7 and attachments.to controlled
document storage for retention with *

,

simulator certification records.
{

'

6.20.3
-

Partially' completed copies of N8EM-4.09,-...

Fors 7.3 and 7.4 should be maintained by
the A80T for recording test data.of7 future i

operability. testing. 4

6.20.4 Copies of comparison standards for all
benchmark transients shall be-maintained by
the A807.

7.0 FORMS

7.1 Steady state Test Worksheet

7.2 Benchmark-Transient Test Worksheet

7.3 Steady state Test Data Sheet
,

7.4 Stability Test Data Sheet

7.5 Benchmark Transient Test Data Sheet

O' Rev.: 0
Date: 5/4/88-
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7 FORMS (Continued)

O
.0

-7.6 Simulator Operability Test Report (Steady State,

i

operation, stability, Benchmark Transients) -|
1

7.7 operability Test-Evaluation' Criteria-Transients '

,

8.0 ATTACHMENTS

8.1 Part A , Transient Benchmark validation Test I
Procedure - MP1

i

Part B - Operability Test Procedure - MP1

8.2 Part A - Transient Benchmark validation Test
Procedure - MP2

Part 5 - Operability Test Procedure - MP2 1

8.3 Part A - Transient Benchmark Validation' Test
,

Procedure - MP3 '

*
Part B Operability Test Procedure -MP3

8.3 Part A - Transient Benchmark validation Test .

Procedure - CY
'

Part 8 - Operability Test Procedure - CY

|
|

|

|
|

|

|

|

|

''

Rev.: 0
.

Date: 5/4/88
Pages'26 of 26-

NSEM-4.09 .

. , , . .. - , . - - . - . _ --. . .. . . - . .



_ . _ _ . _ . _ _ _ . _ _ _ _ _ . _ _ _ ---__ __-_ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - -

Forc 7.1

STEADY STATE TEST WORKSNEET.

Power Reference Plant Date/ ,

Plant Level Data Source Time j

!

PARAMETER ACCEPTANCE CRITERIA
Instrument Response

Nene IDG Target Range Error Source- C/N Tolerance Range -i.

!

i

|

!
i

..

!
<

.

O |
.

!.

l I

a

!
;

i
i
!

i

)

-]
t

i

i
s
i
!

.

;

I

O*
t-
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|

Fors 7.2

I

| BENCNHARK TRANSIENT TEST Noggggggy.

1

PLANT TRANSIENT |
1

ANS-3.S REFERENCE

PARAMETER {
!

NAME ID4 DATA SOURCE

,

|

<

e-

-

O
\

ENDPOINT CONDITIONS:

s

TRANSIENT DURATION:

|
\

.

'lRev.: 0 ^
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Fora'7,2 ;

BENCHMARK TRANSIENT TEST WORKSHEET
-,

.

Auto Sys. Actuation (s) Instrument 6 Setpoint

i

Kay Alara(s) Instrument-4 Setpoint

,.

:
- s

O:

'

|

|

|

i

,

i

-!

O Rev..: 0
Dates _5/4/88
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Fora 7.3.

. |
|

STEADY STATE TEST DATA SNEET

.

Simulator Power Level Time /Date

Initial Conditions /IC6 |

IC Alignment Changes
,

PARAMETER ACCEPTANCE CRITERIA
,

Response Instrument Error Displayed Acceptable
Name ID6 C/N Range (Multiple Channels) Value Yes N_o

io

+

.

t

.

O

3

1
t

i

k

O Rev.: 0
Dater-5/4/s3
Page -7.,3 1 og y
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ForO 7.4

STABILITY TEST DATA SHEET

i'
Simulator -Time /Date

1

!
Initial Conditions /IC6 |

!

Control System Alignments j
:

Number of Runs Required |
t

Data Recording Interval Test Acceptance
.

N y

i

criteria Met: Y

-!
Recorded Parameters:

!

!

s

t

.

|
4

Describe unacceptable response and list DR submitted (if required) _ |

,

!

t

P

O Rev.: 0
Date: 5/4/88
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Fors 7.5 q

,

! 1

BENCHMARK TRANSIENT TEST DATA SHEET
|

iculator Transient

Initial Test /Re-run Time /Date

R0 corded Farameters (Name and IDG):
.

I

+

Initial conditions:

i

!,

.

(
| Endpoint conditions: ,

- .

O
,

'
Key Alarm Setpoint

(circle one)

,

* ' '
| Auto Sys Actuation setpoint y

(circle one)

r

.

O i

Rev.: 0
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' Fora 7.5'

1
~

BENCHKARK TRANSIENT TEST DATA SHEET |

Acceptable
Improper Alaras/ Auto Sys Actuation Y N
Describes (circle one)

Acceptable
#

Physical' Laws of Nature Y- N
Describe any unacceptable response (circle one):

,

i

Acceptable '!
Parameter Plot Comparison Y. N
specify IDO and area of (circle one).

; response for any unacceptable ;

parameter:
.

Sopcify ID# and area of response
for any parameter (s) resolved by
independent observation by
license holder (s):

I

;

i

!DR's Submitted
Specify number and problem area:

1
!

O Rev.: 0
'Date: 5/4/88
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rorn 7.6

SIMULATOR OPERABILITY TEST REPORT

O
Simulator Date Submitted

Reason for testing (initial /significant design change - describe): |
|

Test report submitted by:
Instructor

Test report approved:

1

TESTING PERFORMED , ACCEPTANCE CRITERIA MET I'

specify type, include power level of Describe unacceptable
steady stcte tests and description response on page 2
for transients:

Y N
,

1

*
I

, . *

: O
|
.

i
;

I
i

J

|

!
,

: i
1

!

!

!

!
,

d

4

|

i

: Rev.: 0
i Date: 5/4/88
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Foro 7,6

SIMULATOR OPERABILITY TEST REPORT

|

O !
UNACCEPTABLE RESPON8E

|

i,

TEST TYPE POWER LEVEL / TRANSIENT DESCRISE RESPON88 DRG

!

!

!

!

04

.

O
'

q

-J

.

|

|

}

O-
i
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Foro 7.7

OPERABILITY TEST EVALUATION CRITERIA-TRANSIENTS
.

Simulator Transient
i

Approved Date
A55T

Evaluation Criteria
Key Alara Parameter Setpoint Time Value Time

i

!

a

Auto Sys Act. Parameter Setpoint Time |

.

.

TURNING POINTS |

'
Parameter Extreme Max / Min Time

i

l
VALUE AT ENDPOINT / STABILITY-

Parameter Value Time
i

-

O Rev. 0-.g Date 5/4/88 :
'

Page 7.7-l''of 2
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'Foro~7.7
- -;

OPERABILITY TEST ~EyALUATION CRITERIA-TRAN8IENTS

PARAMETER RESPON8E CURVE " SHAPE"

|

List all alaras, auto sys, actuations, I
turning points, and stability / endpoint {
values whose evaluation criteria is less
restrictive then the " shape" criteria
(thereby acceptable if the " shape"~ !

Parameter Deviation criteria is satisfied)- t

.

l
'

*
|

O
r

;

|

: ,

1

.

J

.- l|O Rev.s 0
Date: 5/4/88-
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i

:1

NSEM - 4.10 )
.

NORMAL OPERATIONS VERIFICATION .!

i

\

*
i

'

O
Responsible
Individuals hk 1

Menager, Operator Training -
Branch-

Approved: k 2 3,s_ _ _ _ = ,

JPTrector) Nuclear Training

Revision: 0
'

;

i

Date: 6/29/88 i

i
.;

i

SCCC Meeting No: 38-008.
|

|
4

!
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k

| |

|
'

t

i
l
d

!

(}1.0 PURPOSE

| The purpose of this procedure is to provide guidance to '

i write a unit specific Normal Operations Test for each of
the 4 NU Simulators. The unit specific Normal Operations
Test will verify that the simulator is capable of,

i simulatin continuously, in real time, normal operations of |

| the reference plant,

i

! 2.0 APPLICA81LITY f

i

| This procedure applies to the Nuclear Training Dept rtment
1 (NTD), including Operator Training Branch (OTB), 84mulator

Technical support Branch (STss), and other Northeast .,

' Utilities (NU) organizations performing functions to
j support the NU Simulator Certification Program.

*

3.0 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 WRC RG 1.149 Rev. 1, April, 1987 - This guide *

describes an acceptable methodology for certification'

O 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 INFO Good Practice TQ-504 - Describes techniques for
effectively controlling simulator configuration.

3.5 NUREG 1250, December,1987 - Describes the procedures
and techniques which will be employed to audit
certified facilities.

3.6 INPo 86-026, Guideline For simulator Training,
October, 1986. '

3.7 INro 87-006, Report on Configuration Management in
the Nuclear Utility Industry, July, 1957.

,

Rev.: 0'

Date 6/29/88
Page 1 of 9
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4.0 Der!NITIONS

4.1 Deficiency Report (DR) Form (STS-51-FlA) used by-

the operatar Training Branch (OTs) and the simulator .
Technical Support tranch (STSS) to record all
identified simulator deficiencies between the
simulator and reference plant.

t

4.2 Normal Plant Evolutions - Evolutions that the
simulator shall be capable of performing, in real
time, that simulate routine reference plant
evolutions.

4.3 Plant Startup - The starting conditions shall be cold
i

shutcown temperature and
temperature and pressure. pressure to hot standbyThe Reactor Vessel Head

!

'

need not be removed for cold shutdown. I

4.4 Nuclear Start-Up - From all CEA's fully inserted to
s

going critical.at hot standby conditions. !

4.5 Turbine Generator start-Up - Turbine Generator at
iiao RPM, to rated speed and synchyonisatior. to grid. *

4.6 Reactor Trip and Recovery - Reactor trip followed by {recovery to rates power. ,

j() 4.7 Not Standby Operations - Maint61ning stable plant I

conditions it not standby.

4.8 Load Changes - Increasing and decreasing plant load.
;

4.9 Plant Operation Less Than Full Reactor Coolant Flow - |
startup, shutcown and power operations with less than
full reactor coolant flow.

4.10 Plant Shutdown - shutdown from rated power to' hot
standby, then cooldown to cold shutdown conditions.

4.11 Core Performance Testing - Plant heat balance, deter-
aination or snuteown margin, measurement of
reactivity coefficients and control rod worth using
permanently installed instrumentation.

14.12 surveillance Testing - operation conducted '

surveillance testing on safety related equipment or
systems.

.

'

O- Rev.: 0
Dater 6/29/88
Page: 2 of 9
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5.0 RESPONSIBILITAd5

5.1 Assistant ..pervisor operator Training (ASOT)

5.1.1 Responsible for assigning operator
Instructors to write, perform, and document
normal operations capability tests.

5.1.2 Responsible for assigning operator
Instructors to perform retests of discrepan-
cies identified during the normal operations
espability tests.

5.1.3 Responsible.for reviewing and. approving unit
specific normal operations tests prior to
their performance.

5.1.4 Responsible for review and acceptance of each
completed normal operations test.

S.1.5 Responsible for scheduling the accomplishment
of all normal operation tests on a continuous
four year basis. a

5.1.6 Responsible for reviewing and approving
rigure 7.1 (Normal Plant Evolutions List)and *

Figure 7.3 (surveillance Testing).
' 5.2 operator Instructor +

;

! 5.2.1 Res onsible for writing, conducting and
ver fying unit specific normal operations

i
capability tests.

5. 2. 2- Responsible for writing Deficiency Reports
and rotests for steps which do not respond as
expected during the performance of-normal
operatior.s tests.

,

5.2.3 Responsible for. documentation of completion
'

,

of each step in the normal' operations
tests.

5.2.4 Responsible for determining which normal
; plant evolutions can be performed and
i documenting any reasons why there is a'

conflict on Figure 7.l.

i

| .

!

Rev.: 0-
'
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! I

i l
|

1

| 1

)

5.2.5 Responsible for establishing the expected
i values that should be observed during the |

: performance of the test, e.g., heat up rate i

j under certain pump / flow conditions, and for i

| evaluating the simulator responbe for
,

acceptability.

5.2.6 Responsible for developing a list of safety
equipment surveillance procedures that are or
will be used for training on that unit. ;

(Figure 7.3).

| 6.0 INSTRUCTIONS

6.1 Establish List of Normal Plant Evolutions !

t

( 6.1.1 Figure 7.1 lists the 10 Normal Plant
'

Evolutions required by ANS 3.% Review
Figure 7.1 and determine wh t of these 10 t

evolutions will be performed g this
procedure. Check "yes" or "no on figure 7.1 ,

to document this decision.
..

I6.1.2 If an evolution on rigure 7.1 will not be .
,

| tested, list the reason why. Valid reasons i

for not testing an evolution could be: '

o Technical Specification Limitations.

Example: MP2 Technical Specifications !
prohibit critical operations with less
than full ~ reactor coolant flow.

,

o Plant procedural limitations. ;

o Evolution covered by another
certification test. The Reactor Core i

system Test may be used as a substitute '

for 49 " Core Portornance Testing", at the
A30T's discretion. It is expected that
" Core Performance Testing" is the only
test to fall in this category.

'

6.1.3 For each evolution that will be covered under
this procedure, list on figure 7.1, those
plant operating procedures that will be used -

to fulfill each required plant evolution. I

Rev.: 0
Date: 6/29/88
Page: 4 of 9 i
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.

O Note: It is the intent of this procedure to use
plant o erating procedures as a basis for
normal lant startup, shutdown and
surveil ances to verify the simulators
ability to perform normal plant evolutions in
real time,

e.l.4 section 6.2 will describe the writing of a
unit specific test proc 3 dure to test all
required evolutions listed on Figure 7.1.

At the completion of writing the unit
,

specific test procedure, record on Figure i
7.1, for each required evolution, the unit

|
test specific step numbers which perform the
test on that evolution. This will show
specifically which portions of the unit l

lspecific test procedure correspond to the
required evolutions on rigure 7.1.

6.2 Writing of Normal Plant Operations Tests

6.2.1 Each unit shall write a normal plant a

operations test to encompass all those
required evolutions listed in Figure 7.1, ;
which have been checked "yes".

|
*

.

(} 6.2.2 The unit specific test shall be written est

| Attachment 8.1 for MP1 I.

Attachment 8.2 for MP2.

Attachment 8.3 for MP3.

Attachment 8.4 for CY.

6.2.3 A figure 7.2 test cover sheet shall be the l
cover sheet for each unit specific test. J

6.2.4 The unit specific test, as per N8tM-1.01,
will be under the control of the unit A807 as
far as revision level and date of procedure.

6.2.5 A unit specific test shall have as major
sub-sections, each required plant evolution
listed on Figure 7.1-(example, Plant Heatup,
Reactor Startup, etc.).,

|

1 6.2.6 Each major sub-section of the test (i.e.,
Plant Heit~p) shall use plant operatingu
procedures as the basic method of providing
direction to execute the test on the
simulator.

O ,
Rev.: 0
Date: 6/29/88 I

Page: 5 of 9 l
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i -j

i
'

! i

1

1

]

/'% Note: While it is the intent to use plant operating
| (3) procedures as the basis for performing normal
,

; plant evolutions, other near.s will .also be
! used to verify Simulator performance. For
! example, a pir.nt procedure for heatup may
i specify starting 2 RCP's. However, the

Simulator RCS heatup rate needs to be
: verified e.s being consistent with the

reference plant's 2 RCP heatup rate.
Therefore, an approach of using operating.

i procedures in conjunction with verification
of actual simulator response is needed. ;

6.2.7 The order of major subsections in the test
.

shall be logically arranged to verify that |
the simulator can, in real time, be '

continuously operated over the range from ,

cold shutdown to 100% power. For example, a
logical sequence could be:

1.0 Plant Heatup, .

2.0 Nuclear Startup.

3.0 Plant Sta.rtup a.

4.0 Load change to 100% power.

5.0 Reactor Trip & Recovery to. rated power.

6.0 Plant Shutdown '
.

7.0 Reactor Shutdown.() 8.0 Plant Cooldown.

6.2.8 Each major subsection (i.e., Plant Heatup)
should contain the following informations

o Initialisation requirements to start the
test.

o which plant procedures will be used and a
requirement to record which Revision
Level /6 of changes of the procedures to be

_used. ~

: o which surveillance procedures are required
! to be completed during.this subsection and
, a statement that completed surveillance

forms shall be attached.
i

o which plant operating procedure forms are
required to be attached.

:

i

! Rev.: 0
Datet 6/29/88i

Page: 6 of 9,
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i

l
'

;

O o A listing of any simulator responses that !
need acceptance criteria ;e be verified
during performance of the operating
procedure. (i.e., when 2 RCP's are

,

runnin the RCS heatup rate shall be l20-25'g,r/hr) ;

o The completion criteria for the major sub-
section, i.e. " Plant Heatup is complete
when RCs temperature is at 532*F and RCS
pressure is at 2250 psia with all2

surveillances complete".,

|
; 6.2.9 The unit specific test procedure shall list
; all procedure forms or surveillance forms
i that are to be completed and attached.
4

; 6.2.10 All safety related Technical Specification
,

surveillances that are to be available for use '

i in training on the simulator'shall be listed i
! on figure 7.3.

6.2.11 All surveillances listed on Figure 7.3 shall *'

be tested per this procedure. The only
'

] exception shall be multiple facility
,

surveillances. For example, if the servicei

i water Pump operability test - racility I
! surveillance will be done, the service water
*

Pump operability test - Pacility II.
i surveillance can be skipped. If this
! exception is used, any problems found on one
: facility shall be checked for a common problem
! on the untested facility. -

|
6.2.12 surveillances shall be performed at the

required times per plant operating procedures,
i.e., needed-for the next mode change. ,

6.2.13 Valve lineup forms referenced by operating
procedures need not be attached to the unit

,

specific test, however they should be reviewed
by the instructor performing the test to
ensure valves are properly positioned.

6.2.14 Fast time should be avoided where possible,
It is the intent of the Normal Operations Test
to replicate actual plant evolutions. ;

6.3 Performance of the Unit Specific Test
,

O Rev.: 0-
Date 6/29/88-
Pages-7 of 9
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'

1

'

I
i

|() The unit AsoT shall si n the cover sheet to6.3.1 releasetheunitspeci!icNormalOperationsi
Test for performance.>

<

i 6.3.2 Assigned instructors shall perform the test
in the sequence specified by the test,

procedures.

! 6.3.3 Assigned instructors shall fill in any
| information required by the test and attach

required completed forms.

6.3.4 Any deficiencies noted during the performance
of the Normal Operations Test shall be
brought to the attention of the ASOT to

! determine if a DR should be written.

6.3.5 The completed procedure and associated
paperwork shall be verified by another~

'

i instructor and his signature shall be
| recorded on the " Normal Operations Test Cover

sheet". The instructors signing the test .
| cover sheet for " Performed Sp" and " Verified i

! By" may both have been assoc:,ated with the
1 test performance but the signatures for .

" Verified Sy" and " Performed'Sy" shall be the;

/}
signatures of 2 different-instructors.i

6.3.6 The completed package shall then be forwarded
; to the ASOT for final acceptance.
i

j 6.3.7 If the test is being performed during the 4
year performance cycle, the cover sheet shall;

contain a listing in the comments.section as
| to what section of the Normal Operations Test
| is being performed.
!

,

7.0 FIGURES
1

i 7.1 Normal Plant Evolutions List

7.2 Normal Operations Test Cover Sheet

7.3 surveillance Listing

|

j 8.0 ATTACHMENTS

: 8.1 Millstone Unit 1 Normal Operations Test Procedure "

:
!

i() Rev.: 0'

Date: 6/29/88 i

j Page 8 of 9
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.!
i . !

I

i
'

I

8.2 Millstor.e Unit 2 Normal Operations Test Procedure ''

: 8.3 Millstone Unit 3 Normal Operations Test Procedure !

1

8.4 Connecticut Yankee Normal Operations Test Procedure'

i '

i

'
i

i

I

i

.

4

h

1

}

i
il

1

.

.

.

!O
,

I

I

(
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rigure 7.1

NORMAL PLANT EVOLUTIONS LIST

UNIT

Date: Date:
Instructor As0T 1

1. PLANT STARTUP

o Will be tested by this procedure: YEs ( ) NC ( )
i

o If no, state reason: '

o operating Procedure (s) to be used

o Unit specific Test step numbers which
will complete this requirement:

2. NUCLEAR STARTUP i

o will be tested by this procedure: YEs ( ) NO ( )
o If no, state reason: !

*

()
o operating Procedure (s) to be used: i

o Unit specific Test Step numbers which
will complete this requirements

;

!

3. TURBINE STARTUP AND GENERATOR SYNCHRONISATION

o Will be tested by this procedure: YE8 ( ) NO ( )
o If no, state reasons

,

o operating Procedure (s) to be used

o Unit specific Test step numbers which
will complete this requirement:

O
Rev.: 0-
Dates 6/29/88
Page 7.1-1 of 4
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riguro 7.1

NORMAL PLANT EVOLUTIONS LIST

UNIT
.,

O
4. REACTOR TRIP AND RECOVERY

|

o Will be tested by this procedure: YES ( ) NO ( )
o If no, state reason

!

o Operating Procedure (s) to be used:
'

o Unit specific Test step numbers which
will complete this requirement:

5. NOT STANDBY OPERATION

o Will be tested by this procedure: YE8 ( ) NO ,( )

o If no, state reason:

.

O
~

o Operating Procedure (s) to be used:
!

o Unit specific Test Step numbers which '

will complete this requirement

!6. LCAD CRANGES

o Will be tested by this procedure: YEs [ ] NO i )
o If no, state reasons

o Operating Procedure (s) to be used:
I

o Unit specific Test step numbers which
will complete this requirement:

O
Rev.: 0-
Dates 6/29/88-
Page: 7.1-2 of 4 -

t

N8EM-4.10



Figuro 7.1

NORMAL PLANT EVOLUTIONS LIST

UNIT

O
7. PLANT OPERATIONS WITH LESS THAN FULL REACTOR COOLANT FLOW

o Will be tested by this procedure: YES ( ) NO ( )
o If no, state reason

,

o operating Procedure (s) to be used:

o Unit specific Test step numbers which
will complete this requirement:

,

8. PLANT SHUTDOWN

o Will be tested by this procedure: YE8 ( -] NO (
'

o If no, state reason: *

*
i

) o operating Procedure (s) to be used

Unit specific Test step numbers whicho
will complete this requirement:'

'9. CORE PERPORMANCE TESTING -

Will be tested by this procedure: YEs-( ) NO ( )o

o If no, state reasons

o operating Procedure (s) to be used:

o Unit Specific Test step numbers which
will complete this requirements

.'

O
Rev.: 0
Dates 6/29/88-
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rigure 7.1

NORMAL PLANT EVOLUTIONS LIST i|

UNIT |

\

10. SURVEILLANCE TESTING |
5

o Will be tested by.this procedure: YE8 l ) NO [ ]
o If no, state reasons

,

t
t

|

o Operating Frocedure(s) to be used
.,

o Unit specific Test step numbers which
will complete this requirement

|
.

"
;

.

'
,

{

,

+

,

|

) i

Rev.* 0
,

Date: 6/29/88'
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rigure 7.2

NCSMAL OPERATICNS TEST CCMR SHEET

1.ttIT ATDOBEBff NLDSER
: ,

,

Released for Perforannce By:
Astrr mW

Performed By: __
mW

.
1

; Verified By:
mW'

Accepted By: I

Astrr mW

1. List of Operating Procedure Forms Attached

*
r

i .
'

, ,

2. Comments Attached Yes ( ) No ( )

l

!

|
.

1
l-
|

Rev.: 0
Date 6/29/88
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i

!
,

rigure 7.3
Page of

SURVEILLANCE LISTING

UNIT
.__

(Yes/No), o
| Sequential Number Titlt Procedure # To se Tested i

: t

,

|

|

i !
r

, ,

.

!

|
*

.

|
|
i

,

F

j

i

.!
I

Approved: i
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|

( ) 1.0 PURPOSE

'

The$urposeofthispre>'AureistotestthosefeaturesoftheI Simu ator Instructor s'3ts 0 which are important in providing i

: simulator training and i . affect an operator's actions duringy
training. ;

:|

2.0 APPLICABILITY
|

'his procedure applies to the Nuclear Training Department (NTD),4

including the operator Training tranch (OTs), simulator
Technical support Branch (STss), and other Northeast Utilities |
(NU) organisations performing functions in support of the NU '

.

simulator Certification Program.j

.

3.0 REFERENCES

1 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 n'n-.

i acceptable methodology for certification by endorsing
ANSI /AN8-3.5, 1985 with some additional requirements. .

. 3.3 10cFR 55.45(b) - Mandates a timetable for. simulator --

! facility certification and specifies additional tour.ings

i requirements.

3.4 NUREG 1250 December, 1987 - Describes the procedures and '

techniques which will be employed to audit certified
facilities.

>

3.5 INPo 86-026, Guidelines for simulator Training October,
1986, t

4.0 DEFINITIONS

4.1 Deficiency Report (DR) - Form (STS-51-FIA) used by the
operator Training Branch (OTS) and the simulator Technical
support Branch (STSB) to record all identified simulator
deficiencies between the simulator and reference plant.

| 4.2 Input / output (I/0) - any digital or analog computer
| inputs / outputs.

:
|

V -

| k Rev.: 0
Date 8/17/88
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|

|

1

f,( ) 4.3 snapshot - the recording of the present status of all
i simulator di ital / analog.I/o's. After this snapshot is
i taken, the s aulator may be initialised to this condition
; at some later time.

I 4.4 nacktrack - the ability to nove the simulator back in time
! to conditions which had previously existed. This is .

accomplished by the automatic storage (at one minute! ,

! intervals) of the simulators I/o's over the past hour.
,

!

! 4.5 Freese - the stopping of all simulator dynamic modeling.
i

when the simulator is taken out of freese, the model will ;
'

continue to run from the time that it was placed in -

i
freese.

'
' 4.6 Slow Time - in reality, this is the expansion of real time
! which pcoduces the appearance that a transient is

occurring at a slower speed. The slow time which can bei

selected can vary from 5% to 95% of real time (at 5%
increments).

,

4.7 rast Time - the increase in the speed at'which certain
parameters (such as Xenon, condenser air evacuation, RCf'

| heatup, RCS cooldown, turbine metal heatup,-turbine metal
cooldown, and decay heat) are modeled to change.

,

4.8 Boolean Trigger - an algebraic expression which is used to ;
.

automatically activate a malfunction when its value

|
becomes true.

| 4.9 Composite Malfunction - a combination of up to 10
redefined simple malfunctions which can be arran ed in a.

| ogical sequence. Once built, this com
is stored and can be used at any time. posite mal unction

!
5.0 RESPONSIBILITIES

5.1 Assiscant supervisor operator Training (AsoT)

5.1.i Responsible for assigning Instructors to write,
'

perform and document instructor station tests.
,

5.1.2 Responsible for assigning Instructors to perform
retests of discrepancies identified during the
instructor station test.

5.1.3 Responsible for reviewing and acceptance of the
completed instructor station test after
completion. t

O-
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!

!

1

!
l

| 5.1.4 Responsible for scheduling the accomplishment of
; all instructor station tests on a continuous four
!

year basis. ;

! 5.2 operator Instructors
1

) 5.2.1 Responsible for conducting instructor station
- tests required for simulator certification.;

!

; 5.2.2 Responsible for writing Deficiency Reports (DR)
and retests for instructor station capabilities ;,

that do not respond as required during the tests. J
'

l 5.2.3 Responsible for completing all documentation of
j instructor station tests.

:
i 5.3 STss

5.3.1 Responsible for resolving any DR's generated by;

; this procedure.
i

5.3.2 Responsible for providing support to OTS when a

requested.
,

.

O6.0
INSTRUCTIONS ,

General Discussion |

This procedure tests those features of the simulator instructor
station which could impact an operator training session. If
additional instructor station testing is judged necessary by an
individual unit ASOT, he has the option (per NSEM 4.01/6.1.2.5)

1

to write a system test for the instructor station. The testing
'

performed by this procedure ensures that all four of NU's
simulators meet the basic instructor station requirements ;

necessary to support operator training.

6.1 Backtrack ;

6.1.1 The backtrack capability of the simulator will be
'

verified by initiating a reactor trip and
| recording data at specific times. At the

completion of the transient, the simulator will be i

backtracked to these same times and a second set i
of data recorded. These data points will be
compared to verify proper backtrack capability.

Rev.: 0O Datet 8/17/88
Page: 3 of 13 i
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O 6.1.2 use rigure 7.1 (simulator sacktrack verification)
to document the testing of the backtrack
capability of the simulator.

6.1.3 Identify the Unit, IC number and Date on Figure
7.1.

6.1.4 rill in the instrument number on rigure 7.1 for 1
analog point which will be used to evaluate the
backtrack capability of the simulator. The point
chosen should be one that changes value rapidly
during the upcoming reactor trip. A Level
Instrument (0-100% level) is recommended.

Note: A level instrument is recommended for consistency-
with the acceptance criteria described later.
Level instruments have a consistent span of
0-100%; temperature, pressure or flow instruments L

have highly variable spans making acceptance
criteria difficult to apply. For example, 1%
error on a 600*r temperature instrument is 6'F,
while a 1% error on a 300*r instrument is 3*F.
Use of a 1% error criteria on a level instrumene
always implies a 1% level error.

6.1.5 Roset to a full power IC and keep the simulator in *
'

freeze. For the instrument chosen to be recorded,O verify the instrument value on the instructor '

station is consistent with the control board
value. When directed to do so in the following
steps, record on Figure 7.1, the reading from the
instructor station-to as many decimal placef as
the instructor station gives.

6.1.6 Place the simulator in run to stabilise and at
exercise time 1 minute, trip the reactor.

6.1.7 starting at exactly 1-minute exercise time and at
exactly 1 minute intervals, manually record the
value of the selected analog point on figure 7.1,,

under the column "Real Time Values".
6.1.8 Continue recording the data until 7 minutes [

exercise time has elapsed, then freese the !
simulator,

.

i
!

6.1.9 Backtrack the simulator and record the exercise I

time and analog value of the selected point on
Figure 7.1 for each backtrack file that exists
during the 7 minute interval. The backtrack files i

are at 1 minute intervals. Compare backtrack &
real time values against each other.

'

O Rev.: 0
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1

l

!
l

() 6.1.10 Agreement should be within +1% of the absolute!

: value between the analog poTnt taken in real time
vs. that in backtrack time. The 14 criteria is>

applied by subtracting the real time value of>

1 level (in %) minus the backtrack value of level
| (in %). The absolute value of this difference

shall be less than 14.

! 6.1.11 If all data points are within 14, the instructor
will sign rigure 7.1 and submit it to the ASOT for
review. Otherwise a DR shall be submitted,
referencing this certification test / step number.

!

! 6.1.12 whenever this test is performed, the same level
! instrument (selected in 6.1.4) shall be used for '
. this test, unless extenuating circumstances exist,

| as determined by the A80T. ;

| 6.2 rreese

1 6.2.1 This capability will be accomplished by placing ,

; the simulator in freese and observing both the
i instructor station and the simulator to verify *

| that the computer model is not active.

| 6.2.2 Use rigure 7.5 (simulator Freese verification) to
'

>

O document the accomplishment of the freeze .

I capability of the simulator.

! 6.2.3 Place simulator in freese and observe indications *

listed on rigure 7.5, step 1.a

|

'6.2.4 If the conditions of Step 1 are satisfied, sign
rigure 7.5 and submit to the As07.

6.2.5 If the conditions are not satisfied, a DR will be
written to have this discrepancy corrected.

.

6.3 Snapshot

6.3.1 Roset to any IC, run for 1 minute, then freese.
'

6.3.2 Record on Figure 7.6, the following information:

| 6.3.2.1 For any four control board meters,
record the instrument ID, control,

board value, corresponding FPC ID-

j and PPC value.
|
|

|O Rev.: 0
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i
1

i

|

|

|

() 6.3.2.2 ror any four simulated annunciators,
record the annunciator panel

| location and condition (on/off). )

6.3.2.3 For any 2 analog remote functions, !
; record the ID and value. For any 2 1
j digital remote functions, record the ,

ID and Vaaue. ;

! 6.3.2.4 For any four control board switches
j record the ID and conditions (open, -

close, etc.). ;
i

'i

)!
6.3.3 Take a snapshot of the current conditions and J

store it in a temporary IC.
'|

I 6.3.4 By whatever means practical, place all analog
; and digital points selected above to a

substantially different value or state so
that when resetting to the snapshot of Step,

6.3.3, any problems will be more easily
,

J detected.
i

.
,

"

| 6.3.5 Reset to the snapshot taken in Step 6.3.3 and !
' leave in freeze.

,

6.3.6 Compare all parameters on rigure 7.6.to the ,

snapshot conditions and verify they are the,

same.
'

6.3.7 If conditions of all points on Figure 7.o are I

the same, sign off rigure 7.6 and submit it
to the AsoT.

|
|

6.3.8 If conditions of all points on rigure 7.6 are ;

not the same, submit a DR. !
1

6.3.9 whenever this test is performed, the same
j

meters, annunciators, remote functions and ;

switches selected in step 6.3.2 shall be used !.

for this test, unless extenuating circum- !

stances exist, as determined by the A80T.
4

6.4 Fast Time

6.4.1 All fast time parameters modeled (i.e. heatup
rate, Xenon Conc., etc.) will be checked.

6.4.2 Complete a rigure 7.2 for each fast time parameter
verified. ,

i Rev.: 0'
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'
;

1

| I

:

I() 6.4.3 Record on rigure 7.2 the parameter to be evaluated
(i.e., RCS heatup rate) and IC used.

t
'

6.4.4 Identify the analog data point that w 11 be
tracked to quantify the fast time ret. (example
for fast time RCs heatup rate, TE115). Preferably.

, the analog data point selected should be from the I
J control boards, however in some cases the |
1 instructor station or haseltine terminal may need

to be used. Ensure that the location (Control;

; soard, Instructor 8tation or Haseltine) and analog
{ point ID are identified on rigure 7.2 under the
j section " Analog Data Point to be used for

evaluation". I

1

; 6.4.5 Roset to the selected IC, Record on rigure 7.2
; any simulator control board mani ulations that are ;

j necessary. This information sha 1 be recorded 1

under the heading that reads "Brief Description of,

; simulator Test Steps". Any manipulations so
; indicated shall be written and performed to
j aaximise repeatability of results. After any ,

simulator control board manipulations are4

! performed, run for one minute to stabilise and
; then freese the simulator. .

,

i 6.4.6 Take a temporary snapshot and record value of ,i
selected analog point on rigure 7.2.

: 6.4.7 Return to run, allow simulator to run for exactly
5 minutes then freese the simulator and record'

I final value of selected analog point on rigure
7.2. .

6.4.8 Roset to the snapshot taken in 6.4.6 and record
the initial value of the analog point and the
fast time rate that will be-selected on rigure
7.2. It is recommended the highest fast time
value available be used.

6.4.9 Go to fast time and return to run.

6.4.10 Allow simulator to run for exactly 5' minutes, then
freese.

c 6.4.11 Record the final value of the selected analog
>

point on Figure 7.2.
r

( 6.4.12 Compare the difference between normal time and
; fast time,
i

|

'
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i

O Note: Numerical Acceptance Criteria are not appropriate
for fast time. If the parameter can be speeded up
using fast time, that is acceptable, since a
student does not know the correlation of fast time
rate at the Instructor station to the control i

board response. This test should be considered
documentation of simulator response to a selected
fast time rate (preferably the maximum Instructor i

Station fast time rate). ]

6.4.13 If the difference is larger for fast time than
normal time, fast time is verified for that
parameter. If fast time is verified, the
instructor shall sign Figure 7.2 and forward it to )
the A50T for his review / signature. If fast time 1
is not verified, then submit a DR or reconsider I

i this parameter for having a fast time option on
the Instructor station.'

6.4.14 Repeat steps 6.4.2 thru 6.4.13 for each parameter,

! that has a fast time capability.
!

! 6.4.15 Whenever this test is repeated, the same fast tLae
rate, analog evaluation pnint and simulator testi

! sequence shall be followed to maximise reproduc-
! ability of results. .

''
( ) 6.5 slow Time

i 6.5.1 slow Time capability of the simulator will be
tested by comparing 2 reactor trips starting from'

the same conditions. One trip will be in normal *

,

' time for 1 minute, the other in slow time (1/10) >

| for 10 minutes. Values of 3 selected analog
,

points will then be compared.

6.5.2 Data will be recorded on Figure 7.3.
,

6.5.3 Roset to a full power IC and record the IC number
and date on Figure 7.3..

6.5.4 Allow the simulator to run for a minute to
stabilise.

| 6.5.5 Freese the simulator, record on Figure 7.3 the ID
| and values of 3 relected analog points which will
! change rapidly during-a reactor trip. Level- t

instruments are recommended to be consistent with
acceptance criteria described later. Also record
the simulator exercise time. Ensure the simulator
stays in freeze.

<
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:
;

!

!
:

i 6.5.6 Take a temporary snapshot and maintain simulator
i in freese.

j 6.5.7 Trip the . actor as soon as the simulator comes-
; out of fr-exe, take no actions. Allow this
'

transient to continue for exactly 1 additional
: minute exercise time and then freeze the

simulator.

| 6.5s8 Record the values of the 3 points and exercise
| time on Figure 7.3.

6.5.9 Roset the simulator to the snapshot taken in 6.5.6 !
and record the 3 parameters and exercise time on
Figure 7.3. Keep the simulator in freese.

6.5.10 select slow time (1/10 normal time) and trip the |
reactor as soon as the simulator is taken to run.'

,

I

6.5.11 Allow the simulator to run for exactly 10 minutes i
real time, exactly 1 minute exercise time and then j
freeze.

|

6.5.12 Record the data for the 3 parameters and exercise I
~

time on Figure 7.3.
.

6.5.13 If the values of the 3 points taken in Steps 6.5.8

O
,

and 6.5.12 are within 14, then slow time accuracy
is verified. The 1% accuracy requirement is
applied to the difference (absolute value) between
real time level values (in 4) and slow time level
values (in %). The instructor will sign Figure !

7.3 and forward it to the ASOT for his approval. |

6.5.14 If the 1% accuracy acceptance criteria is not met,
then a DR shall be submitted.

6.5.15 Whenever this test is repeated, the same analog
points shall be used to maximise reproducability
of results. ;,

ir

6.6 soolean Trigger
|

| 6.6.1 This capability will be tested.by building a
i soolean and verifying that a malfunction will be
! activated when the toolean condition exists.
:
i 6.6.2 Figure 7.4 will be used to document the

toolean Trigger test.

1
i

,
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|

|
.

O ,

' 6.6.3 Build a Boolean Trigger and describe it on Figure
; 7.4.

| 6.6.4 Enter a malfunction to be actuated by this Boolean
j Trigger.

i 6.6.5 Establish Jiaulator conditions which will trigger ;
j the Boolean and activate the malfunction.

6.6.6 If the toolean Trigger activates-the malfunction,
; when the Boolean becomes true, the test is

successful and the instructor will sign /date ,

rigure 7.4. t

| 6.6.7 If the toolean Trigger does not properly activate t

the malfunction, a DR will be submitted.- i

6.7 Composite Malfunction

6.7.1 rigure 7.4 will be used to document the composite
,

Malfunction test.

6.7.2 suild a composite Malfunction and describe it on'
rigure 7.4. The composite shall test the maximum <

| number of malfunctions'available by inserting then
'

.

at various pre-programmed exercise times.

O '

6.7.3 Enter the composite Malfunction.

6.7.4 If all the individual malfunctions actuate at the >

correct exercise times, the test is: successful,
and the instructor should sign /date rigure 7.4.

6.8 variable Parameter Control

6.8.1 Select an analog point to be used to demonstrate
the variable Parameter control function.of the
Instructor Station. An analog point should be
selected which, when changed using the variable
Parameter control of the Instructor 8tation, will.

have a discernible effect on plant operation
(i.e., RCS boron concentration-at~ power).

'

6.8.2 rigure 7.4 wili' be used to document the test of
the Variable Parameter Control function.

6.8.3 Roset to a 100% power initial condition.

,

Rev.: 0
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'

6.8.4 set up the selected analog point on the variable
l Parameter pushbutton and record on rigure 7.4 the

persneter used and increment used.

! 6.8.5 Verify that when the " increase" button is pushed,
l the selected analog value increments properly and

a discernible effect can be seen at the controla "

i panels. >

j 6.8.6 Verify that when the " decrease" button is pushed, ;

1 the selected analog value increments properly and
'

a discernible effect can be seen at the control
.

; panels.
.

! 6.8.7 If the variable Parameter Control function
: operates in accordance with steps 6.8.5 and 6.8.6,
; sign and date rigure 7.4.

| 6.8.8 If the variable Parameter Control function does
| not meet the above' acceptance criteria, submit a

.

DR. !

6.9 I/O override
' a

,

'

Note: The I/O override' function provides the ability to, ,

override any Analog Input (AI) or output '(M)),i

j Digital Input (DI) or Output (DO), turn off or on ,

j any annunciator or use the annunciator "crywolf"
i feature. The number of AI's, A0's, DI's, Do's and
i annunciators is very large. It is the purpose of .

this test to verify the capability of these I/O ''

l override features by testing a single example of
each I/O override feature. Any specific I/O
override feature used in a. specific training-
session would be verified prior to that training
session.

6.9.1 Roset to any full power IC and record the date of
this test on rigure 7.7.

6.9.2 select an annunciator which is off and record its
position /name on rigure 7.7.

6.9.3 Using I/O Override, turn the annunciator on-and
verify that it flashes initially and when
acknowledged, goes solid and stays in. Record the
successful completion on Figure 7.7.

6.9.4 Select an annunciator which is on and record its
position /name on Figure 7.7. .

() Rev.: 0
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1

'

veri!y/OOverride,turntheannunciatoroffand6.9.5 Usin I
| that it flashes initially and when

acknowledged / reset, goes off. Record the 1
,

| successful completion (yes or no) on Figure 7.7. I

!

6.9.6 Test the crywolf 1/0 override feature by selecting'

an annunciator initially off and record the
annunciator selected on rigure 7.7, section 2(A).

6.W.7 Use the I/O override feature for Crywelf and
i observe that the selected annunciator is initially
i off, flashes on and when acknowledged, the ;

! annunciator clears. Record the successful !
I completion (yes or no) on rigure 7.7, section
i 2(B). 1

1

.
6.9.8 Test the Digital Input (DI) I/O override feature i

by selecting a DI from a control board handswitch !

and riscord its ID on Figure 7.7, section 3(A).
'

,

6.9.9 Use I,/0 override to fix the selected DI in one |
position. Move the handswitch and verify that the '

i selected DI does not change. Record the I
*

successful. completion (yes or no) on rigure 7.7,
section 3(B). .

1
6.9.10 Test the digital output (DO) I/O override feature . 1

by selecting a DO from a control board light which "

is associated with a handswitch and record its ID
L on Figure 7.7, Section 4(A).

6.9.11 Use I/O override to fix the Do in one position.
Move the handswitch and verify that the selected -

DO does not change. Record the successful
completion (yes or no) on rigure 7.7, section
4(B).

6.9.12 Test the Analog Output (AO) I/O Override feature
by selecting an A0 associated with a meter output
and record its ID on Figure 7.7, section-5(A)..

'

6.9.13 Use I/O override to fix the analog output to a
substantially different value relative to its
current value. Verify the meter changes frem the-

current value to the I/O override value. Verify j,

that no control board action will change the
analog output value. -Record the successful
completion (yes or no) on Figure 7.7, Section
5(B). |

i
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1

l'

1

O selecting an AI, and record its ID on Figure 7.7,
6.9.14 Test the Analog Input (AI) I/O override featur-2 by

Section 6(A).

6.9.15 Use I/o override to fix the-analog input to a-
substantially different value relative to its
current value. Verify that no-control board-

| action will change:the analog input value. . Record-
the successful completion (yes or no).on Figure

,

7.7, Section 6(B). !

'

6.9.16 If all of Section 6.9 is successful, the
instructor should sign Figure 7.7 and forward it' ,

to the ASOT for signature.. '

t.

6.9.17 If any portions of Section 6.9 are unsuccessful, a -

DR shall be written 4 referencing this test.

I6.9.18 Whenever this test-(Section 6.9) is reperformed,
the same AI, AO, D I ,1 DC and annunciators 1shall be '

used to ensure reproducability of results.

6.10 The entire instructor station test: shall be repeated onoe
every four years.

007 FIGURES
,

'
;

'

7.1 Simulator Backtrack Verification '

7.2 Fast Time Verification

7.3 Slow Time Verification i

7.4 Boolean Trigger, Composite' Malfunction
7.5 Simulator Freeze Verification-
7.6 Simulator Snapshot verification- a

L 7.7 I/ObvsrrideTest
|

8.0 ATTACHMENTS

None

.. ;
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Figure 7.1
'

SIMULATOR BACRTRACK VERIFICATION

'II T

IC , DATE RECORDED.

2. DATA

REAL TIME REAL TIME BACRTRACKI'NSTRUMENT # VALUES EXERCISE TIME BACRTRACK VALUE EXERCISE TIME
-

1 minute

2 minutes

3 minutes

4 minutes
t

5 minutes
6 minutes

7 minutes

3. VERIFICATIOJ OF ACCF' TABLE DATA

Response Acceptable per Section 6.1.10 Criteria' (YES OR NO) _

OR

'

DR Submitted #
, , ,

.

Instructor Date

Assistant Supervisor Operator Date-
Training

]

O
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Figure 7.2

FAST TIME VERIFICATION

-O
.

!
i

UNIT IC DATE '

!

FAST TIME PARAMETER TO BE EVALUATED:
i

ANALOG DATA POINT TO BE USED FOR EVALUATION:

BRIEF DESCRIPTION OF SIMULATOR TEST STEPS:

!

NORMAL TIME

i

1) INITIAL VALUE (Step 6.4.6) ,

_

2) FINAL VALUE (Step 6.4.7)--

3) DIFFERENCE (Final Value - Initial Value) '

jOFAST TIME

FAST TIME RATE USED (Step 6.4.8)

1) INITIAL VALUE (Step 6.4.8) j
'

2) FINAL VALUE (Step 6'.4.11)

3) DIFFERENCE (Final Value - Initial Value)

If acceptable.per Step 6.4.13, sign and forward to ASOT.~

!

Instructor Date-

Assistant Supervisor Operator Date
Training

9
Rev.: 0
Date: 8/17/88 .
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1

FigurO-7.3 ;I

1

SLOW TIME VERIFICATION

UNIT k
|

t

1. IC DATE RECORDED,

.f
'2. DATA

Step 6.5.5 Step'6.5.8
;

Analog ID Exercise Time Value' Exercise Time Value

Analog Point #1
Analog Point #2
Analog Point #3

1

!

;

Step 6.5.9 Step 6.5.12-~ ,,

Analog ID Exercice. Time Value Exercise _ Time -Value;

l
.

p talog Point #1,

;selog Point #2(Analog Point
,

#3
,

! 3. ACCEPTANCE CRITERIA
|
t If values in Step 6.5.8 for each of the 3 analog points is within 1% of
! the value recorded at Step 6~.5.12, Acceptance Criteria'is set.

|

ACCEPTANCE CRITERIA MET (YES OR NO)i

.

!

1
|

Instructor Date

|

Assistant Supervisor Operator Date.
Training .

|

OV
Rev.: 0.
Date: 8/17/88~
Page: 7.3-l''3f 1
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I

!

1
!

|
|

Figure 7.4 |

O |

800 LEAN TRIGGER, COMPOSITE MALFUNCTION

VERIFICATION
1
'

;- UNIT

1. BOOLEAN TRIGGER.
,

| 1

|
A. Description of Boolean Trigger: i

'
l

|-
|

|
<

|

; Instructor Date
!

', '

: '

! 2. COMPOSITE MALFUNCTION "
,

!

; A. Description of composite malfunctiont
,

;

|
4

!
i

'

Instructor Date !
,

!

|
:

'

.
I

i
: 3. VARIABLE PARAMETER CONTROL
1.

. ;.
'

| A. Parameter Controlled Increment'Used,

!^

l

! Instructor Date-
i

a

Assistant Sup3rvisor Operator - Date-
! Training

f

O) Rev.: 0 ;i

; Date 8/17/88
Page: 7.4-1 of'1

_

2
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Figure 7.5 |

SIMULATOR FREEZE-VERIFICATION

UNIT

r

1. Simulator placed in freeze and the following items responded j
preeerly:

I
I

A. Instructor Console Freeze Indicating Light'- ON
'

B. Computer Run/Stop Status Indicators -'NOT FLASHING (or
as appropriate to indicate computer not~ running)

|

C. Control Board Meters - CONSTANT
, ,

D. Hazeltine Terminal - ALL VALUES CONSTANT,' BASED ON
RANDOM-CHECK 8 OF HAZELTINE VALUES

a

O.

Instructor Date _1
'

:
e.

t

Assistant Supervisor Operator Date.

; Training

! !

:

I=

-i

Rev.: 0O Date: 8/17/88
Page 7'.5-1:of 1- <

_

|
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Figuro'7.6

SNAPSHOT VERIFICATION

UNIT DATE IC

O u
A. Meters (A/Os) ;

1

Cnti Board Cnti Board
Inst Number ID Value PPC-Point ID PPC Value

| (1)

(2)

(3)

(4) !

B. Annunciators (D/Os) .3

Control (On/Off) !
*

Pane.'. Number Condition
r

(1)
| _

( (2) .-

(3)
l*

'''O - .

C. Remote Functions i

Number (ID) Value

(1)

(2)

(3)

(4)
I

D. : Control ioard Switches
:
'

(ID)
Switch Number Condition

(1)

(2) .

!

(3) 1

(4)

.

.

Rev.: 0'
Date 8/17/88 ,

Pagesa7.6-1:of'2
NSEM-4.11
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Figure _.7. 6

SNAPSHOT VERIFICATION |
.j

.

!

If acceptable per Step 6.3.6, sign and forward to A80T. Otherwise,
submit a DR. (DR 9 ) t

|

!
l

Instructor Date

Assistant Sup'lirvisor Operator Date
Training

;

s

i

.

O -

i

,

.

*

O
Rev.: 0-
Date: 8/17/88
Paget 7.6-2 of.2
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| Figure 7.7 !

| I/O OVERRIDE TEST
l

'

) ANNUNCIATOR OVERRIDE CAPABILITYl

DATE:

A) Annunciator Selected *

B) Annunciator selected above, initially off, I/O override ;

successfully turns annunciator on. t

(YES/NO) ,
,

C) Annunciator Selected t
,

D) Annunciator selecte'd in (C), initially ON,'I/Q override-
successfully' turns annunciator off

(YES/NO).

L

2) CRYWOLF
q

A) Annunciator Selected i

B) Annunciator initially off, flashes on, when acknowledged, the a
annunciator clears

(YES/NO)

'

) DIGITAL INPUT (DI) OVERRIDE CAPABILITY-

A) DI selected
,

u

B) DI does not change when I/O override
| is used
I (YES/NO)

,

4) DIGITAL' OUTPUT (DO)' OVERRIDE CAPABILITY

A) DO Selected

B) DO does not ch w e when'I/O override =is used- ~ !

(YES/NO)

5) ANALOG' OUTPUT (AO) OVERRIDE CAPABILITY ;

{ A) AO Selected

B) Ao changas to selected.value when I/O i
override is used~;

(YES/NO)' i
,

!O
| Rev.:: 0'

-Date:'8/17/88'
Page 7.7-1 of'2 3
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FigurO 7.7
c

I/O OVERRIDE TEST-

9
6) ANALOG INPUT (AI) OVERRIDE CAPABILITY-

A) AI Selected
.

B) AI changes to selected value-when I/O
': override is used

(YES/NO)
_

b

L

-

'
.--

,

O -

-

Instructor Date
-

_

Assistant Supervisor Operator Date
'I raining

|

_

O
Rev.:-0

Dates,8/17/88'.2.Page: 7.7-2 of

,
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NORTHEAST UTILITIES

!

NUCLEAR SIMULATOR ENGINEERING' MANUAL

NSEM-4.12
'

<

SIMULATOR-PHYSICAL FIDELITY / HUMAN FACTORS-
,

;

EVALUATION '

,

*
.

. 1
Responsible' -i

Individuals.
Manager,. Operator Training

Branch

Approve'd: j

Dist9fr.LD.ef Nuclear. Training '}

'|
Revision: 3

'

,

Date: September- 19,-1990 {

SCCC Meeting Not. -90-007
'
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'

i

1.0 PURPOSE

i/ 1.1 identify the physical differences between. Northeast I

Utilities' plant specific simulators and their
appropriate reference plants.

!1.2 Assess the training impact of the differences
identified. j

_J

2.0 APPLICABILITY

This procedure applies to the Nuclear Training Department
(NTD), including the Operator Training Branch (OTB),
Simulator Technical Support Branch:(STSB), and other:
Northeast Utilities -(NU) organisations performing functions *

in support of the NU Simulator Certification Program,
s

3.0 REFERENCES !

3.1 ANSI /ANS 3.5-1985 - This standard states the minimal '

functional requirementsoon design data and~ simulator
performance and operability testing.

3.2 NRC RG 1.149 Rev. 1, April 1987 - This. guide describe.
'

an acceptable methodology for certification by.
endorsing ANSI /ANS-3.5, 1985 withosome additional
requirements.

O 3.3 10CFR 55.45(B) Mandates a timetable for' simulator-

facility certification and specifies additional testing irequirements.-

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

3.5 NUREG 1250 December 1987 . Describes the procedures
.

and techniques-which will be employed to audit
certified facilities.

3.6 INPO 86-026, Guideline for Simulator Training,JOctober
1986.

i

4.0 DEFINITIONS

4.1 Deficiency Report (DR) A form (STS-BI-FIA) used--

by OTB and STSB-to record all identified simulator ,

?

deficiencies between'the simulator.and reference plant.

! l
,

. O Rev.: 3 :
Date: 9/19/90

NSEM-4.12 Page- 1 of 8 ;

,

1
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5.0 RESPONSIBILITIES
j

[} 5.1 Manager, STSB
\_

5.1.1 overal; responsibility for the development iand implementation of the. Simulator Physical
Fidelity / Human Factors Evaluation: Procedure.' ;

5.2 Manager OTB

5.2.1 Responsible'for review and concurrent approval.
of the Simulator Physical Fidelity / Human Factors
Reports. ,

5.3 Unit Directors (or Designee)
5.3.1 Responsible.for review and concurrent approval

of the Simulator Physical Fidelity / Human Factors-
Reports for their. applicable unit.

5.4 Assistant Supervisor. operator' Training'(AsoT)
,

5.4.1 Responsible for assigning OTB personnel to'
support the data collection requirements;of
this procedure.

i5.4.2 Responsible for_ assigning OTB personnel tot .

identify differences betweenLthe plant: specific
() simulator and the reference plant.

iN- 5.4.3 Responsible for assigning-OTB personnel to
assess the training. impact'of.any differences ,

,

identified.
,'

| 5.5 Supervisor operator Training.(SOT)-
*

5.5.1 Responsible for conducting a detailed review:
of the exceptions to determine the aggregate'-

effect upon the training: curriculum and approval
of the Simulator Physical ~ Fidelity / Human Factors-i

Reports for their applicable unit.-,

:

'
5.6 operations consultants.

i
t 5.6.1 Mesponsible for.coordinatin

documenting this procedure,g, performing |and

i

'Rev.: 3(, Date: 9/19/90NSEM-4.12 .Page' 21of.8 ;
,
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'

;

6.0 INSTRUCTIONS

'[['i 6.1 Panel Simulation Evaluation
; s_/
| 6.1.1 Control Room Layout

6.1.1.1 OTB shall"be responsible'for. obtaining
an updated set of control room photo- i

,

!
graphs of the. reference plant for
implementation of this section.; The ''

photographs should provide an. overview-
of'the control room,. including panels-
and furnishings, plus.any remote, panels-
datermined:by 0TB.to be requiredtfor l

,

trai11ng.
-

.

6.1.1. 2' OTB Lhall determine if~the simulator.
contains sufficient operational panels:
to' provide the' controls,.instruman-
tation, alarms and other man-machine.
interfaces necessary:to support:the-
trainingicurriculum. -This shall= include ,
panels not-in~the main operating area,

L e.g., back-panels, and any. remote
shutdown panels needed for. abnormal or
emergency opersting; procedures.

1

A DR shall .b_e written- for any' differ-

O ence determined-to.have.an impaction
the training curriculum. Those,

differences which have.no1 training:
impactts. hall be= documented on exception-

' Form 7.l'.-

F6.1.1.3 rin nhall compare'the furnishings in
t.1e simulator controliroom (e.g., desks,
operator's. console,. drawing / procedure
storage facilities, key lockers, statusi

'

boards, etc.) with theoreference plant.
A DR:shall be written |for any difference
determined to have:antimpact'on the
training curriculum.. Those: differenceswhich"have no training impact shall be
documented on exception-Forn 7.1.; i

r

N s

Rev.: 3
Date: 9/19/90

; NSEM-4.12 Page .3 of 8 H
i
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l
'

I

6.1.1.4 OTB shall compare the relative-locations
of panels in-the simulatorJcontrol room9 to the reference plant control room.and'
determine.if the differences-(if any)
detract from the ability to conduct the
training curriculum.

,

,

NOTE: Plant drawings should suffice
!for plant dimensions / locations,
ibut actual plant; measurements:

may be needed in some cases..
q

A DR<shall'be written for any difference
determined to have an impact on the '

training curriculum. Those differences
which have no training impace shall be-
documented on exception Forn 7.l~. ;

6,1.2 Panel Layout
-!6.1.2.1 OTB shall be responsible for obtaining

.an updated set of panel photographs of- '

the reference plant for implementation.
of this-section.. The photographs should
provide sufficient detail on system
location, component layout and operator
cuing /information aids.

6.1.2.2 OTB shall compare the locations.ofS systems.on panels in the= simulator to :determines

(a) If; systems are on the same panels
as in the reference plant,- '

(b) If systems are in the same relative
locations to!each other within and
across panels as-they are in the.
reference' plant.

OTB shall-determine if the
differencesL(if'any)1 detract'from
the ability.to conduct the training
curriculum.' '

;

A DR'shall be written for any
difference determined to have an-impact on'the training curriculum.
.Those differences which have no
training impact shall-be. documented.
on exception-Form 7.2.

a

e. Rev.: .3
Date: 9/19/90NSEM-4.12 Page- 4 of 8
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,

6.1.2.3 OTB shall compare the general layout'of '

O components _within-a system or on a panel-
to the reference plant. OTB,shall qdetermine-if the differences:(if any)
detract from the ability.to conduct the '

training curriculum. . Attachment 8.1
listsLthose characteristics which have ;no training-impact and for which no,
further documentation is required.

.

A DR shall be written for anyfdifference.-

determined to have an impact on the ,

training curriculum.- Those differences
which have_no training. impact shallLbe t

documented on exception Form 7.2.
4
1

6.1.2.4 OTS shall" compare the application ~of
operator cuing and.information' aids
(e.g., background. shading, mimic,

. l.emarcations,1 coding schemes, labeling| schemes) on:theLsimulator against thosel

l of the reference plantb Attachment 8 1 j
,

.

. lists!those characteristics which have . i
no training impact andsfor whicheno
further documentation is required..

..

A DR"shallEbe written for any difference
determined to-have an8 impact on the-'

| training; curriculum.. Those. differences
,

'
; -

which have nojtraining impact shall beI

documented on-exception Form 7.2.
6.2 Component.ridelity Evaluation

i

6.2.1 OTB shall be responsible for obtaining an updated
set of-panel' photographs of-the reference plantfor implementation of this section. The' photo-graphs should have sufficient; resolution to be- E,
able to-discern details such as display units',-
scale graduations,. label wording,: device type, etc.

6.2.2 OTB shall compare each component on the simulator
(annunciator windows,> meters, recorders, status
lights, switches,' controllers) to.the reference
plant. JAll physical differences greater:than' . ;I those. listed in Attachment 8'.1, Minor. Differences
Guideline, will be documented'on the= appropriate

,form and evaluated for training impact.: For
.those determined to have' impact on the craining:
curriculum,.a DR shallibe written. These1
differences which have no: training impact shall 4

1be documented on exception Form 7.3.-

-

!'

Rev.: 3D
-

Date: 9/19/90-NSEM-4.12-. Page 5 of.8
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,

!
!

4

6.3 Ambient Environment Evaluation-
6.3.1 Normal and Emergency Control Room Lightingp

6.3.1.1 'oTB shall be responsible for obtaining.,

an updated drawing.of the reference
iplant control room annotated to show i;

'the. location of the emergency-lighting
fixtures.. Illumination. levels will.be iprovidedifor normal lighting conditions, ivia light meter,-at locations'
pre-selected by OTB. '

NOTE: In the: case.of emergency.
lighting,.as much information
as practical.will.be-collected,-

,

e.g., make=and codel of fixture,. I

wattage, etc.

|6.3.1.2 OTB shal11 compare the lighting in'ths-
simulator control roomLto'the reference
plant. Any differences in the illumina- ,
tion levels.or: location of the lighting |

fixtures.will be evaluated-to determine
their effect upon the1 readability of.
displays.

6.3.1.3 A DR shall be. written for anyidiffirence-
' determined'to have an impact'en the'.
training'curciculum. Those1 differences,

v which have no. training-impact shal1<be
documented'on exception Form 7.4.-

,

6.3.2 Alarms, signals and Incidental Noise-
6.3.2.1 OTB'shall be responsible for providing

updated recordingsjof those reference-
plant alarms, signals and' incidental i

,

noises determined.to-begrequired for.1
training.

! 6.3.2.2 .OTB shall compare.the' sounds 1of audible.
alarms to the reference plant. .Any
difference,s in the volume.leve1~or tone- 3
shall be evaluated-to determine their.
effect upon1the training curriculum.

i NOTE: If-auditory coding is used;
,

'

(e.g., panel-identification,.

alarm / ring-back),lreference' plantit should be.
,

identicalifor'the
and the simulator,

,q Rev.: 3. .( ,J. Date: 9/19/90
-

NSEM-4.12 Page. 6 of-8
L

'

_ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ __ _ _ _ , _ . . _ __. . , . . . - . . - . . . . ~ . , , _ . , , _ . . , . . . . ._

-



. - _ . . - _ . .. - _ _- - - --.-.. - - -

6.3.2.3 OTB shall review the collection of
-i

'l

simulated. reference lant noises fo'r>

O' completeness and.rea ism. The= review :should include such things as control
-

rod' step counters, turbine / steam noises,-
relay noises, etc.

6.3.2.4 A DR shall-be written for any' difference
determined'to have an impact on the
training curriculum. Those differences $

which'have no training impact-shall;be
documented on exception Form 7.4.

6.3.3 communications systems

6.3.3.1 OTB shall be. responsible'for obtaining
updated photographs of the reference
plant communications equipment.

6.3.3.2 OTB shall compareithe simulator
.

communications systems to the reference; , i
plant.

.

NOTE: All communications systems that
are expected to be used for
communicating with auxiliary.
-operators (instructors).should be >

available'and operational,
-

6.3.3.3 A DR shall be written..for'any1 differences,

'

determined to have an impact on the
training: curriculum. Thosa: differences;

which-have-no training-impact shallibe.
documented on exception Form 7.4. -

-

6.4 simulator Physical Fidelity / Human Factori Report
| 6.4.1 Any forms (7.1 through 7.4) used in completing >

steps 6.1 through,6.3-shall be_ grouped together
with Form 7.5,. Simulator' Physical' Fidelity / Human
Factors Report.

6.4.2 The applicable. Supervisor,ioperator Training'(SOT)
shall review the completed package to; determine ~
the aggregate effect~upon-the training' curriculum.

_

A DR shall be written for any difference which the
iSOT determines--has training impact. :The-sot _will

forward hisEfinal version to the Manager, operator
Training for. concurrent. approval.

,

1

O Rev.: 3
Date: 9/19/90NSEM-4.12 'Page 7 of 8-
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l

J

6.4.3 The MOT will forward the report to the applicable AUnit Director for concurrent approval.
/f\

-

6.4.4 The SCCC will make final :eceptance of the
iSimulator Physical Fidelity / Human Factors Report.

i6.5 Implementation '

,

6.5.1 For initial certification,:this procedure'shallLbe
performed in its entirety and.a complete simulator
Physical Fidelity /Busan Factors Report generated .

in order to officially disposition the existing aphysical scope of. simulation.-

6.5.2 Thereaf ter, a' Physical Fidelity /Busan' Factors ;
. Evaluation shall be conducted annually in those- '

areas where the reference plant has-undergone ^a-
change.since the last evaluation. This annual.
evaluation shall. coincide with-the date'of theinitial certification submittal".

-

9

: 6.5.3 An updated Simulator Physical Fidell'ty/Busan
L Factors Report shall be generated based.upon:the.

|
results of the annual-re-evaluation. -Unchanged-

,

4pages (Forms 7.l'through'7.4 only) may be re-used. 1
| Any new pages shall include atverticaliline?in the - -

-

'

right-hand. margin'to delineate change (additions | fli

and/or deletions). Details <of all changes:shall -
it

--

;be provided within the. report in the' form of;a-,

'

Marginal Note Directory - '

. '

! 6.5.4 All Simulator Physical Fidelity /Busan FactorP
i Reports shall be reviewedyandiapproved in
i accordance with-Section~6.4.
; 6.5.5 The approved Report-shall be forwarded to the.

Manager, STSB for inclusion:in the apppropriatei

j area within Controlled Document Storage (CDS).
|

|
'

! 7.0 Forms ,

,

,

!- 7.1 Exceptions - Control Room Layout
[ 7.2 Exceptions - Panel. Layout
! 7.3 Exceptions - Components-

!
i

j 7.4 Exceptions - Ambient' Environment;
* - 7.5 Simulator' Physical Fidelity / Human' Factors Report

# 8.0- Attachments
;

j 8.1 Minor' Differences Guideline-
n

8.2 Marginal Note-Directory
:
' R e v ..: 3

Dates ~9/19/90
; NSEM-4.12' Page 8;of 8
i d

|
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Form 7.1'

EXCEPTIONS - CONTROL ROOM LAYOUT <

UNIT:

.

.

O

completed by: Dates

Reviewed by: ' Da te :-
ASOT

Rev: 3
.. Date:: 9/19/90

NSEM-4~.12. Page 7.1-1 of 1

9



. _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - - ____. - _ _ _ __

,1

- 4

Form 7.2 '

'
EXCEPTIONS - PANEL LAYOUT.

,

UNIT:

e

!

i

!
'

q
l
i

.

-
.

:

|
'

-i

,

.

Completed by: Date:

1

Reviewed by: Date:
ASOT :|

t

. .

' [ Re'v: 3'-

Date: 9/19/90
i NSEM-4.12 Page- 7 2-1 of.1- |

.
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Form 7.3

i

EXCEPTIONS - COMPONENTS
.

UNIT:

.

.

O

completed by: Dates

Reviewed by: ,

Date:
AsoT

L!
.!
I

-l

O.-

'Rev: 3 -J
Date:' 9/19/90-

NSEM-4.12. Page' 7.3-1~of 1
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|

Form 7.4

EXCEPTIONS - AMBIENT ENVIRONMENT

UNIT:

,

!
;

..

l

1

-|

l
s.

-!

!
,

i

Completed by:
.

Dates'

't

-!

Reviewed by: Date:
-

.ASOT

Rev:' 3-
)' ' 'Date: 9/19/90

>NSEM-4.12 Page 7.4-l'of-i

.



_ _ _ _ _ _ _ _ _ , - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ , _ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ .___ _ __ _ _ ,_ _

|

'|
|

l/i

l

| Form 7.5' |
!

.|

l SIMULATOR PHYSICAL FIDELITY / HUMAN FACTORS, REPORT ,|

|- |

t

i
i

(

| |

lr

l

! !

UNIT:

REVISION: '

l

|
' i

i

,!

i

!

,
;.

;

i

,

Approved By: Date:
SOT

i

Concurrence: Datet |
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ATTACHMENT 8.1

() MINOR DIFFERENCES GUILELINE ,

:

The following types of phyical differences were evaluated and
found to have no impact on the ability of the simulator to
conduc', the training curriculum. No further documentation is
required for any item that meets the following:

ANNUNCIATOR WINDOWS

| 1) Windows with different spacing, but same wording.
!

2) Windows with different letter sizes.

3) Windows from different material lots.
|
l

PANELS j

1) Panels that are built differently.
1

2) Panels without molding or different molding. |

3) Paint for system separation that is laid out a little
different and does not detract from training (componentsfh are within the proper colored segment as in the station).,

4) Drawer handles that are a different-size or style.,

5) With or without Logo.

6) Screws, bolts and nuts missing or not the same type.

7) Minor physical spacing differences and physical panel
1 dimensions.
|

RECORDERS
|

1) With or without Logo.

2) With or.without correct Logo.
|

| 3) That are a slightly different style, but no functional-
differences-(e.g., same size, same number of pens, same

| span, same type of scale).-
1
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INTEGRATORS OR COUNTERS

() 1) -With slightly differer.t reset buttors.

2) With different color letters or wheels. :

-f

CONTROL STATIONS ,

1) With different color-cover plate.
'

:

l 1
'

METERS

I 1) With bolder legends or scales,
l . ,

' !

2) With different styleaor cize lettering.

3) With different style pointer.

4) With different color trim.
.

5) With more or less division marks, but the scale
type (linear /non-linear) is the same.

.

'

LABELS .:
1

1) With different size letters.

2) With bolder or lighter letters.

3) That are spaced different, but read the same,
i

4) Labels that are cracked. - '

MIMIC
,

1) Slightly different shades of mimic color are acceptable.
2) Slightly different mimic position relative to instruments and

controls, provided it does not cause any confusion in use of
the mimic or adjacant controls and instruments.

;

,

t
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ATIACHMENT 8.2

MARGINAL NOTE DIRECTORY

1. Job title change: " Superintendent" to " Director". |
|

2. Provided additional guidance on annual update requirements
and final disposition of hard copy report.

.

~
\
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1.0 PURPOSE

The purpose of this procedure is to verify that the

8O simulation models are running in real time for the
Millstone 1, 2, 3 and Connecticut-Yankee simulators. '

i 2.0 APPLICABILITY
'

1

This procedure applies to the Nuclear Training Department ]
(NTD), including the Simulator' Technical Support Branch'
(STSB)and the Operator Training Branch-(OTB). '

|
|

3.0 REFERENCES

3.1 NSEM-1.02: Simulator Certification Program Overvi;2
3.2 ANSI /ANS 3.5-1985 - This standard states the minimal I

functional requirements on Design Data and Simulator
Performance and Operability Testing.

3.3 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.
1

3.4 10CFR 55.45(b) - Mandates a timetable for simulator
facility certification and specifies additional
testing requirements,

l -

| 4.0 DEFINITIONS

4.1 Deficiency Report (DR) - A form'(STS-BI-F1A) used-by
the OTB and the STSB to record-all identified-

i simulator deficiencies between the simulator and the
reference plant.

t

4.2 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.

4.3 OTB - Operator Training Branch of the< Nuclear Training
Department.

4.4 SCE - Simulation Computer Engineering Section of the
Simulator Technical Suppo.*t Branch. 4

4.5 SHM Simulator Hardware Maintenance Section of the
Simulator Technical Support Branch.

|
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'5.0 RESPONSIBILITIES

5.1 Supervisor, Simulation Computer Engineering (SCE)
() overall responsibility for coordinating-the

verification of Real-Time Simulation.

5.1.1 Responsibile for assigning. engineering
resources for software support of this veri-3

fication process. , , .

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

5.2 SCE Personnel
'

'

l
5.2.1 Responsible for conducting the real-time

simulation verification procedure.with SHM
and oTB personnel. <

5.2.2 Responsible for conducting Steps 6.2 and 6.3 |
of this procedure.

5.2.3 Responsible for documenting and resolving any ,

software deficiencies identified by this
procedure.

5.3 Supervisor, Simulator Hardware Maintenance (SHM) -

5.3.1 Responsible for assigning SHM personnel to( perform and support this procedure.

5.3.2 Responsible for assigning SHM personnel to
resolve any hardware deficiencies identified
by this procedure,

s

5.4 SHM Personnel

5.4.1 Responsible for conducting Step'6.1 of this
procedure.

5.4.2 Responsible for resolving any. hardware
deficiencies identified by this_ procedure.

5.5 Assistant Supervisor operator Training-(AsoT)
5.5.1 Responsible for' assigning operator Instructor

to perform Step 6.3.3 of thisLprocedure.
!

|

|

'
;

I
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5.6 OTB Instructor

5.6.1 Responsible for performing Step 6.3.3 of this '

() procedure.

6.0 INSTRUCTIONS

6.1 Computer clock and Timing verification
>

Designated SHM personnel shall verify that the SEL
Computer Clock and Interrupt Timer match both the SEL
specification and Sysgen values. -

6.1.1 Install the RTOM board on the SEL BUS of the, '

simulation computer and verify that the SEL BUS
refreshing time is 150 n-sec at PIB-85.

6.1.2 Verify that the IOP Interrupt rate is 120Hz as
defined by Sysgen at PIB-108.

6.1.3 Log the test results from 6.1.1 and 6.1.2 into
Form 7.1. i

6.2 Computer' spare Time verification-
1

Designated SCE personnel shall perform the followings.
6.2.1 Restart the operating system image with RTOM.
6.2.2 Start the simulator system and verify that onlyO the "real-time" tasks are running.
6.2.3 Activate task 'IDLETIME' from console and get

the output from' printer.

6.2.4 Confirm that the spare time reported is higher
than 10% for each scenario identified in
Section 6.3.3.

6.2.5 Log the test results from 6.2.'3 on Form'7.2

6.3 Modeling Software Real-Time Verification

Designated SCE personnel shall perform the following:
[ 6.3.1 Verify that there are.no outstanding incidents
y on the " Simulator Overtime Log".

6.3.2 Install software counters in the core,:RCS and
t feedwater models. Reset the counters to zero-'

before starting the test.
I

1
|

|-

|
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6.3.3 Have OTB run each of the following scenar'ios
on:the simulator for approximately 10 minutes:-

I i o Turbine runback / tripk/ o Steam line breaks
o Hot leg double-end LOCA
o RCP locked rotor

i
_

Record details on Form 7.3 as to the
malfunction / severity used to ensure .,.
repeatability.

.

6.3.4 Verify that, for each' scenario, no module i s
bumped because of an overtime condition (an
error message will be displayed on the~ console

;if an overtime does occur). >

6.3.5 For each scenario, verify that the counter
readings are within the limits of'the expected

-values (Form 7.3)~.
;

6.4 Disposition of identified discrepancies
,

6.4.1 rorward the completed originals of.NSEM-4.13,
Forms 7.1 through 7.4 to the Supervisor, ,

Simulation Computer Engineering (SCE) for
review and approval.

6.4.2 The Supervisor, SCE will. forward. approved
originals to ASRMS for retention with the

| *O Simulator Certification. records.
6.5 Test Performance

6.5.1 This test shall be performed'on a 4-year
interval to comply with References 3.3 and-3.4.

6.5.2 This test shall also be performed at any; time
significant configuration or modeling changes' .

occur as determined by the Supervisor, SCE.

7.0 FIGURES

7.1 SEL Computer Clock and Timing Verification Form

; 7.2 SEL Computer Spare Time Test Form

~ 7. 3 Modeling Software Real-Time Verification Form

7.4 Real-Time, Verification Discrepancies

'8. 0 ATTACHMENTS I

'
8.1 Marginal Notes. Directory

Rev.: 2
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' SEL COMPUTER CLOCK AND TIMING VERIFICATION FORM
: O
1

l SIMULATOR UNIT
| (MP1,MP2,MP3 OR CY)

| |'

|
'

..

l DESCRIPTION EXPECTED VALUE ACTUAL VALUE , 4

1
i

| SEL Bus 150 n-sec v

Refreshing Timei

IOP Interrupt 120 Hz
Frequency

!
!

'
|

l

O
,

i
i
i

l
:

I

s

[

|

'

PERFORMED BY:
|

DATE:
t

!

APPROVED BY:' .DATE:

Supervisor,
' Simulation Computer Engineering

i
!

, Rev.: 2 i

Date: 11/8/89.'

NSEM-4.13 Page: 7.1-1 of 1
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Fora 7.2

SEL COMPUTER SPARE TIME TEST FORM

u
'SIMULATOR UNIT

(MP1, MP2, MP3 or CY)
3-

. . '

SCENARIO USED -

MALFUNCTION:

SEVERITY:
1

EXERCISE TIME: i
|

|
|

TEST RESULTS:

DESCRIPTION EXPECTED VALUE ACTUAL VALUE

.|
SEL Computer

'

Spare Time >10%

i
I

|

PERFORMED BY:,

DATE:

APPROVED BY: DATE:

Supervisor,
simulation Computer Engineering

Rev.:-2
Date: 11/8/89

NSEM-4.13 Page: 7.2-1_of 1
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Fora 7.3

MODELING SOFTWARE REAL TIME VERIFICATION FORM

O
SIMULATOR UNIT

(MP1, MP2, MP3 or CY)
| 3
| . .

. . .SCENARIO USED -

MALFUNCTION:

SEVERITY:

EXERCISE TIME:
'

TEST RESULTS: I

|

DESCRIPTION EXPECTED VALUE ACTUAL VALUE'

Core Model Counter 4xT(sec) 110

RCS Model Counter 4xT(sec) 110
a

A Feedwater Model 4xT(sec) 110
Counter

!

PCRFORMED BY:
DATE:'

__

APPROVED BY: DATE:

Supervisor,
Simulation Computer Engineering

,

Rev.: 2.
Date: 11/8/89,

NSEM-4.13 Page -7.3-1 of 1

,1
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1.

Porn 7.4

1

REAL TIME VERIFICATION DISCREPANCIES

O |

I
| SIMULATOR UNIT

<

| (MP1,MP2,MP3 OR CY) |

| t i

'..DESCRIPTION RESOLUTION
,

|
|

l

,

4

!

O

.:
-!

|

t

!
!

PERFORMED BY:. |
'DATE:

APPROVED BY: DATE: , 'i.l

Supervisor,
!

Simulation Computer Engineering j
- .y

)

O
V Rev.: 2 !

'Date:.11/8/89
NSEM-4.13 Page: 7.4-1 of 1

!
!!

..
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Attachment 8.1

O MARGINAL-NOTES' DIRECTORY

l
I

3

''
1. Specified the scenario for spare time test.

,

,

O

,

Rev.: 2f Date: 11/8/89
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01.0 PURPOSE
I

1.1 To establish controls for the coordination, resolution,
and documentation of identified differences between
each simulator and its reference plant.-

1.2 To maintain the integrity of the simulators' hardware,
software, and design databases.

1

2.0 APPLICABILITY

2.1 This procedure applies to persons that are required to
perform comprehensive simulator status reviews, I

identify simulator deficiencies and/or required
'

simulator changes.

2.2 A Simulator Design Change (SDC) shall be required A
whenever making modifications to the simulator that /l\
effect its fidelity to the reference plant or its
operation as a simulator.

. \

2.2.1 All software modifications shall require an SDC A
whether they fall under modeling, operating M
system, 53, PPC, or instructor station. *

() 2.2.2 All hardware modifications made to operator
interface devices which result'in observable-
differences, functional or visual, shall require '\ l

I/\ l' an SDC. This includes main control boards,
panels, control room CRT's, printers, operator's

; console, and the communication system; but.
I excludes furnishings, e.g., desks, file
' cabinets, chairs, etc.

|

NOTE: Hardware Only DR's - If a Deficiency i
Re ort identifies a maintenance: problem ;

wi h existing equipment, it will be.
converted to a Maintenance Request (MR) /h\ i

by the Unit operations consultant'and '

transmitted to the. Supervisor, Hardware
| Maintenance. A copy of1the DR will be
: returned to the originator stating that
; the DR has been converted to an MR.

;

2.2.3 Expeditious Installation of Control Board Labels I

and Name Tags - To-keep simulator upgrades
timely and cost effective, the Slaulator
configuration Control Committee has established

! the following guidelines for installation of
'

control ~ board labels and name tags.,

lRev.: 3
Date: 5/26/88'

i P8981 1 of 23
NSEM-5.01

!

-- -. . . . . , _ . _ . _ _ _ . . _ . .- . ~ . . . _ , - _ ,



-- - _ - - - . - _ _ _ - - - .. . .- .__-. - - _ _ - _ _ _ _ _ _ - - _ _ _ _ _ _ _.

I
1

1

() miscellaneousfsandother
Labels /name ta2.2.3.1

tens that are not
,

permanently attached to the control!

boards will be considered training aids /(('and can be added by 0TB-at any time
without a DR.

2.2.3.2 Labels /name tags that are permanently I
attached to the control boards (glue,. '|
tape, screws, etc.) will be considered.
changes to the hardware configuration

]iand must be done via the DR-process.

The Unit Operations consultant will A
identify any such DR's.to STSB together /43\
.with any parts and installation details
that may have been sent by the plant.
STSB will implement these changes in an 3
expeditious manner with-Hardware
Maintenance having the responsibility
for installation.

~

3.0 REFERENCES
''

| 3.1 ANSI /ANS 3.5-1985 - This standard states the minimal
functional requirements on design data and simulator

,

performance and operability testing.s

| 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
,

l facility certification and specifies additional testing
requirements.

3.4 INPO Good Practices TQ-505 - Describes techniques for i|

effectively controlling simulator configuration. '

1

3.5 NUREG 1258.- Describes the procedures.and techniques |

which will be employed to audit certified facilities.
,

|

3.6 NTDD-17, Simulator Certification and Configuration )
Management Control.

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

'

3.8 INPO 87-006, Report on Configuration Management in the
Nuclear Utility Indust J. July, 1987.

O Rev.: 13
Date t. 5/26/88.
Page: 2 of 23
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( )4.0 DEFINITIONS

4.1 Reference Plant - The specific nuclear power plant from I

Iwhich the simulator control room configuration, system
control arrangement and data base are derived.

4.2 Simulator - A sophisticated, computer controlled
machine that replicates systems from the reference
plant specifically required for operator training. The i

simulator produces expected plant responses for various i

operator inputs during normal, transient and incident I

conditions.
.

'

4.3 Fidelity - The degree of similarity between the
simulator and the equipment which is simulated. It is j

a measurement of the physical characteristics of the .I
simulator (physical fidelity) and the information or
stimulus and response options of the equipment
(functional fidelity).

.

4.4 simulator Update Requirements - ANSI /ANS-3.5,1985
requires that design changes made to.the reference
plant be reviewed annually. Their impact.on

.

*

training / fidelity assessed and those deemed applicablei
implemented in a timely manner.

,

O Paragraph 5.2 states that the first such update review
take place within eighteen months following the.

simulator Ready-For-Training (RFT) date or the plant
'

commercial operation date, whichever occurs last.
1

Paragraph 5.3 further states that those design changes,

identified as.having relevancy to the training'

curriculus/ fidelity be implemented on the simulator
withia one year of the annual update review date.

Unit First Annual Update Review Date Implementation Due Date

MP2 11/30/86' 11/30/87
MP1 12/12/87 12/?,2/88
CY 9/24/87 9/.',/88
MP3 10/23/87 10/23/88

| Those design changes implemented in the' reference j
' plants after the first annual review date-which have A j

. been determined to be relevant:to the training program, /1\ |

| shall be implemented on the simulator within 18 months
of its plant in-service date.

Rev.: 3
Date s' 5/26/88
Page: 3 of 23
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f

k 4.5 Configuration Management System (CMS) Tracking System --
| A computer based DR and SDC tracking _ system.
|

4.6 Deficiency - An identified difference in a simulator
quality or element (hardware and/or software) that,

l requires review and resolution.
|

4.7 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
deficiencies between the simulator and reference plant.

4.8 Simulator Deficiency Report Test (SDRT) - A-form
(STS-BI-F18) used to document the testing required'for
compliance to ANSI /ANS 3.5-1985, and NRC-RG 1.149.
This form is required for close out of the DR and SDC.

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

o

4.10 Simulator Configuration Control Committee (SCCC) - The
committee responsible for overall simulator design

*

control and management of NTD resources involved in the

'

O-
simulator modification effort.- The committee shall
include as permanent members; the Director of NTD, thel
Managers of OTB and STS, Supervisor-SCE, Supervisor-HW d
Maintenance, and the four Unit operations consultants. E

The Director-NTD shall chair'the committee and the
Manager-STS shall function as the secretary.

The minimum permanent members required.to constitute a
quorum are two management representatives (
(Director / Managers) and one Unit Operations A l

Consultant. The Manager-STS shall act as chairman in M
the Director's absence.

An ASOT can serve as an alternate'for the Unit '

Operations Consultant for his particular unit.
|
| Business for a particular unit shall be conducted only

in the presence of the appropriate Unit operations >

Consultant /ASOT.

f 4.11 Originator - The person who notes the deficiency and
writes the Deficiency Report (DR).

Rev.: 3
Date: 5/26/88
Page: 4 of 23 |

NSEM-5.01

'|
l

1

~'*~ - - .. . . -, ,2



-_ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _________ _ _ _ ._ _ _;

() 4.12 Source Document - The data referenced and used for the ;
'

design change.

4.13 Maintenance Request (MR) - A form used to identify
problems with exirting equipment that needs repair,
adjustment, or calibration and to document all work '

|performed by the Hardware Maintenance Branch.-

4.14 STSB - The Simulator Technical Support Branch

4.15 STS Supervisor - Either the simulator Computer ;

Engineering (SCE) Supervisor or.the Supervisor, i

Hardware Maintenance (SHM). q

4.16 Hardware (HW) - Any reference to mechanical / electrical
parts of the simulator.

4.17 Software (SW) - Any reference-to simulator computer
,

code. 1

4.18 Technical Coordinator - An individual assigned by the
Supervisor-SCE to provide Quality Assurance to the SDC
analysis and implementation process. a

*

5.0 RESPONSIBILITIES

| () 5.1 Simulator Technical Support Manager

overall responsibility for the resolution of all
Deficiency Reports and Simulator Design Changes.

5.1.1 Simulator configuration control Committee member
(SCCC).

5.2 Simulator Configuration Control Committee (SCCC)

5.2.1 Responsible for performing a cost benefit
analysis for each proposed modification. brought ,

before the committee.

5.2.2 Responsible-for setting DR/SDC due dates if '

required after reviewing OTB-needs and: ANSI /ANS- d

3.5-1985- requirements, q

5.2.3 Responsible for resolving priority conflicts
among the four simulators for NTD resources.

J

O' Rev.: 3
Date 5/26/88 L
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O 5.2.4 Responsible for approving / rejecting all SDC's-
with a resource effort exceeding the following
levels:

Hardware Costs In Excess Of $500 ./h\
or .

I

Hardware Technician Time in Excess Of 8 Hours
of

Software Engineering Time in Excess of 8 Hours ,

5.2.5 Responsible for providing meeting minutes to the-
following individuals within five (5) working
days:

.

The-Director NTD, the Managers ofioTs and'STS,.
the Supervisor of Operator Training-(SOT) of-
each unit, the Supervisors of Hardware

,

Maintenance and Simulation computer Engineering,-

and the four Unit Operations Consultants.'

,

[ 5.3 Simulator Computer Engineering (SCE) Supervisor:

overall responsibility for coordination of the .
'

Simulator Design Change (SDC) process.
, ,

i
, -

; 5.3.1 Responsible for assigning sof tware' resources.-

i
5.3.2 Responsible for closing out Simulator Design ;

Changes (SDC's).-

5.3.3 Responsible for keeping the SCCC Meeting ;
'

Minutes,

f 5.4 Simulator Hardware Maintenance (SHM) Supervisor

overall responsibility for tho' resolution of~" Hardware-
only" Deliciency Reports and the Hardware. portion of
Hardware / Software Deficiency Reports.

5.4.1 Responsible for assigning hardware resources.

5.4.2 Responsible for closing out Simulator Design
| Changes (SDC's).

1
5.5 Unit operations consultants

Responsible for the: review, research and coordination A
of DR's from the time of submittal to.closecut. &

. -i

,
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5.5.1 Responsibl'e for reviewing all DR's submitted by
OTB together with their associated retestscfor i

completeness, accuracy and duplication.

5.5.2 Responsible for interfacing with ASRMS to place
DR's in the Configuration Management System. 1

5.5.3 Responsible for' presenting SDC's for OTB
generated DR's before the SCCC and providing the
justification of need.

!
5.5.4 Responsible for collecting or coordinating the A

A '

collection of the plant. design documents j
required for resolution of the DR.

NOTE: It is not intended that the Unit
Operations consultants be the only person .i

,

i to write DR's or to have sole |
: '

!responsibility for collecting plant
information for DR's written'by other
instructors. The Unit Operations'

Consultant is responsible for-ansuring
that all DR's submitted by a unit are of a

sufficient accuracy and level of detail, j

S.S.5 Responsible for providing operational expertise j
when requested by STSB.i

5.5.6 Responsible for coordinating, but'not- i
; necessarily performing, the. retest to close out ;

'

j OTB generated DR's. ,

( 5.6 Administrative Services and Records Management Section
,

(ASRMS)'

Overall responsibility for maintaining an'up-to-date y

active design data case'for each simulator. i

5.6.1 Responsible for maintaining,a file in. Controlled !
1Document Storage (CDS) for all completed SDC's.

( 5.6.2 Responsible for ',he entry of all required data
| into the CMS Tracking System in a. timely manner.

h5.7 Assistant Supervisor Operatcr Training (ASOT)

Overall responsibility for ideratifying dif ferences )
between the simulator and the reference plant;and'

|
''

reporting those fidelity differences using-a Deficiency
Report form.

b(% .Rev.: 3!- Q
| 'Date: 5/26/88-
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5.7.1 Responsible for approval of the DR and'itsL
associated retest and final acceptance of /hg
Operator Training Branch identified design
changes.

,

5.7.2 Responsible for providing simulator time to the
simulator Technical Support group-(STS) for the
resolution of simulator Design Changes.

5.7.3 Responsible for providing operational-expertise- |
when requested by SCE. ,

5.8 Simulator computer Engineering (SCE) Personnel

Specific responsibility for coordinating / implementing ,

all modifications to the simulators involving software
(S and 8 types) with OTB and Hardware Maintenance. ,

5.8.1 Responsible for conducting an analysis of the- A |

: SDC prior to its presentation before the SCCC m ,

to identify software manpower requirements.. l

5.8.2 Responsible for completing the SDC Details form "

after the modification is complete.
t

|
'

NOTE: The actual time expended on each DR
.

O included in the SDC shall be noted on the;
Details form. i

5.8.3 Responsible to ensure all software data
,

necessary to complete the modification ~is*

included in the SDC..

! 5.8.4 Responsible for completin the " Software-Data / i
Documentation Update Requ resents Form" and -

i
providing the Supervisor, ASRMS with the as-
built documents _for updating the-Simulator
Design Data Base.

5.9 Simulator Hardware Maintenance Personnel-
. .

- :

.
Specific responsibility for coordinating / implementing- .

!

| all modifications to the simulators involving hardware
i (H and.B types) with-0TB and SCE. ;
'

.

#

. 5.9.1 Responsible for conducting a detailed analysis
! of the SDC prior to the SCCC review-to identify- 14 1

hardware scope and resource requirements.
,

i

! |
i-
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>

() 5.9.2 Responsible for ensuring that all hardware data
necessary to complete the modification is ) -
included in the SDC.

5.9.3 Responsible for completing the SDC' Details Form i

after the modification is complete. '

1
NOTE: The actual time expended on each-SDC A |

shall be noted on the. Details Fora /b\ |
5.10 OTB Instructors

Responsible for identifying and documenting.any
observed differences between the simulator and its
reference plant which have-training impact.

5.10.1 Responsible for writing and_ researching DR's and
retests.

5.10.2 Responsible for forwarding DR's/ retests to the
Unit Operations Consultants for review.

5.10.3 Responsible for the retest of.the DR.unless.the ";
Unit operations consultant (or his' designee) !

agrees to retest the DR.
,

,
5.10.4 Responsible for providing operational expertise

when~so requested by STSB.'

.

6.0 INSTRUCTIONS

6.1 Deficiency Report Form Instructions (STS-BI-F1A)-

| 6.1.1 SIMULATOR - Indicates specific simulator, MP1,
MP2, MP3,.or CY. (To-be.filledt in by'the
originator)

6.1.2 ORIGINATOR - The person writing the DR. ~ (To tur
filled in by the originator)-

6.1.3 DATE WRITTEN - The-date the Unit Record Tech
enters-the DR4.into the CMS. -(To be filled in !
by the-Unit Records Technician)

6.1.4 PLANT SYSTEM -1The actual' reference plant system
referred to by the DR. .(To-be-filled in by.the

.

Originator) !

P I

i
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'l

O 6.1.5 LSSD SYSTEM - The-LSSD' computer modelisystem's
abbreviation that includes the reference plant's . A
system. (To be filled in by. originator, if g- -|
known, else the Unit. Operations Consultant will l

'

complete)

6.1.6 DR# - The unique'numt$r assigned to th's
Deficiency Report. (Vo be-assigned by the Unit
Records Technician)

6.1.7 DUE DATE (Optional) - A date' assigned by'SCCC
for resolution of the DR(s)/SDC which takes into
consideration any specific OTB needs and/or
certification requirements. For those-design
changes implemented in the reference plants
after the first annual review date (Step 4.4),|a-

Due Date of 18 months from the plant in-service !
date shall be assigned. . ,)

!

6.1.8 PRIORITY -'The relative importance of the DR.
The Priority is used to determine when the DR
will be resolved. (The Operator Training' Branch >

*assigns the Priority), There.are four. Priority
levels:

4

'

Priority 1 - The deficiency has "significant

O impact" on the quality of Operator
Training and cannot be trained
around. This-category shall be'
reserved-for those situations where ,

required; Operator Training cannot-
be performed untilithe DR(s).are
resolved. These DR's will receive
the immediate attention of.STS. !

;

Priority 2 - The deficiency "has impact" on the
quality of Operator Training,-but-
~does not render the training feature
unusable. The. feature can be- ,

trained around with some difficulty.
Based on training needs, the DR will
be scheduled-for resolution.

Priority 3 - The deficiency "has minimum impact" {
on the quality of Operator Training.
and can be trained around
routinely. The DR.will be resolved
at some< time to ensure' simulator
technical accuracy and/or comply a
with certification requirements.

!

.
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(

!
!

O Priority 4 - The training feature is not-
required to support the current.I -

L training curriculum. Work wfTI
proceed as resources permit.

6.1.9 PANEL - The panel location for hardware
| component identified in the DR. (To be' filled-

in by the Originator)

6.1.10 COMPONENT - The number of the component
identified it. the DR. This is used for DR's

'requiring hardware changes / modifications. (To be'
filled in by the Originator)

6.1.11 DISCIPLINE - "H = Hardware Only", S =; Software"

Only" and "B = Both Hardware and Software".
(This may be filled in by the Originator, the
Operator Training Branch, or the Unit Operations
Consultant. It should be filled in before th;
Unit Records Technician assigns: the DR number).

6.1.12 PDCR # - If the DR was written as the result.of
a reference plant PDCR, then the PDCR number a

shall be written here using-the format: YR-UNIT-
URTUUENESS NUMBER, e.g. 88-3-000. (To'be filled
in by the Originator) *

() 6.1.13 TYPE - This can-be used for searching-for
- ,

particular groups-of DR's using the CMS Tracking =
System. Based on the Title, write the_first
letter of the word that-best describes'the DR
Type in the blank. (Can be' filled in byuthe
Originator but is not-required)

_

6.1.14 STATE ~OF SIMULATOR - A brief? statement.
describing the simulator state when the problem
occurred. Example: Malfunction EG01, Main
Generator Trip. (To benfilled in by the >

Originator)

6.1.15 TEMPORARY SNAPSHOT (IC) -Indicate the IC in
which the. problem occurred. If;a temporary
Snapshot IC was saved,'' indicate that IC number.
(To be filled.in by the-Originator)

6.1.16 TITLE - A condensed (60 characters,. including >

spaces) version of.the Description used to
_

facilitate entry into the CMS Tracking System.
'

(To be filled in by the Originator)
.

.
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() 6.1.17 DESCRIPTION - A complete, concise narrative that
provides a thorough explanation of.the .

<

! deficiency. To facilitate expedient resolution,.
all pertinent information should be| included: ,

i.e. correct / desired -results r required hardware !,

'
| (types and quantities of switches, indicators,
l recorders, lights, etc.). If it is. critical for.

the DR to be resolved within a specificLtime
frame, furnish the required date and provide
justification for it, e.g. required to support-
specific training commitments.

NOTE: If the DR is written against-a PDCR, its
status in the reference plant.includin
the in-service date shall be provided.g

,

~

| 6.1.18 REFERENCES - All references used'to justify the-
| DRs prints, tech' manuals, photos,-PDCR's,-etc.

(To be filled in by the Originator)

6.1.19 REVIEWED BY TRAINING (OTB) - DR's submitted ?
through.OTB shall be reviewed and signed by the

"appropriate ASOT. |

6.1.20 REVIEWED BY ENG (STS) - All DR's shall be A
reviewed and signed by the appropriate STSB E
supervisor (s) or his designee.

6.1.21 DATE CLOSED - This is the-date on which the.
Deficiency Report was reviewed and~ closed. (To~ {( |
be filled in by the Unit Operations Consultant),

NOTE: The Unit Records Technician willLrecord- <

this date to close out the DR inJCMS.

6.2 Simulator Design Change Form Instructions'.(STS-BI-F1E).: ,

6.2.1 SIMULATOR'- Indicates.the-specific simulator.
(To be filled in by the Unit RecordssTechnician)

6.2.2 LSSD SYSTEM --The LSSD computer modelJsystem's
abbreviation.that included.the reference plant's
system for the DR's included in the SDC. (To-be
filled in by the Unit Records Technician) *

6.2.3 DISCIPLINE - Indicated thestype of DR's. included
,

in the SDC. "H" = Hardware, "S" = Software, "B"'
= Both NW and SW. (This shall be determined by -

STSB personnel. It must be filled in before the
SDC is brought to the SCCC.

i
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f

4

O 6.2.4 SDC TITLE - A dtscription of the design ~ change,
based on the DR descriptions which should
include the PDCR number, if applicable. It
should-be no longer than 60 characters and
spaces. (To be filled in by the Unit Records
Technician)

by the Unit Records Technician. gned to the SDC
SDC NO. - The unique number assi6.2.5

(To be filled
in by the Unit Records Technician) -

-
e

6.2.6 DUE DATE (Optional) - A date assigned by by SCCC !

| for resolution of the DR(s)/SDC which takes into,

consideration any specific OTB needs and/or
i certification requirements. ;

6.2.7 DR NO'S - A list of the DR's included in the
SDC, not to exceed ten (10). (To be. filled in
by the Unit Records Technician) |

6.2.8 RARDWARE DESIGN CHANGE ANALYSIS ATTACHED
i (STS-BI-Flc)'- This form shall be filled'out by

/f(simulator Hardware Maintenance and included in a

the SDC folder before it goes co the-SCCC-if'the'

SDC's discipline is "H" or 8". (To be A
initialed by the Supervisor, Hardware- M
Maintenance)j

6.2.9 SOFTWARE DESIGN CRANGE ANALYSIS ATTACHED A<

(STS-BI-FIC) - This form shall be filled out by /1\'
I the Unit Software Coordinator and included in-
'

the SDC folder before it:goes to'.the SCCC if-the
; SDC's discipline-is "S" or "B". (To be /h\ -

'

' initialed by the Supervisor, SCE)
! i

| 6.2.10 APPROVED /NOT APPROVED /SCCC MEMBER /DATE=- This
; section will be completed'by a simulator
! Configuration Control Committee member (SCCC).

NOTE: SDC's requiring a resource. effort $500 or. / L
less for hardware,and 16 hours or less of

4

total software engineering / hardware
'

engineering time can-be approved.by
; either STSB supervisor. Details on these

SDC's will be provided in the next SCCC A
meeting minutes-by the Supervisor, SCE. M

"

6.2.11 COMMENTS - This field is used to state the
reason (s) why an SDC has been rejected or to set ,

'

specific conditions governing its
implementation. These comments should be :-

carried over to the SCCC Meeting Minutes.- -(To i*

be-filled in by SCCC member)4

i . Rev.: 3 !
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1

)
'

i

O 6.2.12 NARDWARE DESIG!! CMANGE DETAILS-ATTACHED
(STS-BI-FlD) - This form shall be' filled out by- :/h[:Simulator Hardware Maintenance and included in
the SDC folder (if the SDC discipline is "H" or
"B") before the DR's that are in the SDC can be
closed out. .;

NOTE: Actual hours required to resolve each SDC I/h [
shall be noted here. (To be initialed by
Supervisor,. Hardware Maintenance)' |. .-

6.2.13 SOFTWARE DESIGN-CHANGE DETAILS'ATTACHEn i
,

I (STS-BI-FlD) This. form shall be fillea aut by..-
the Unit Software coordinator and included in

'

the SDC folder (if the SDC discipline is "S* or
"B") before the DR's that are in'the SDC can be-
closed out.

NOTE: Actual hours required'to' resolve each DR
shall be noted here. (To be initfaled by . )
the Supervisor, FCE-or his designee)-

_

'

6.2.14 COMPLETED SIMULATOR DR TEST ATTACHED.(STS-BI-FIB) =

FOR OTB GENERATED DR'S - This form shall be
completed and signed by the Originator and/or the *

O Unit Operations Consultant before the DR's

/h\ .included in~the SDC can be-closed 1out.

FOR STSB GENERATED DR'S - This form shall.be
completed and signed by the. originator and/or the.
appropriate STSB Supervisor.

6.2.15 DR(s) CLOSED OUT: DATE 'This is the date that'
the Deficiency Report was reviewed, accepted and ,q
closed. (To be filled in by the Unit Operations
Consultant)

6.2.16 CMS TRACKING SYSTEM UPDATED - Thissindicates thatL
the CMS Tracking System has been updated to
reflect the closed DR's. (To be ini''911 ed by-
the Unit Records Technicians)

6.2.17 SW DATA /DOCU UPDATE REQUIREMENTS' ATTACHED.
(STS-BI-FIF) - This-form.shall be completed and
included in the SDC folder.(if.the SDC. discipline
is "S" or "B") before.it can be transferred to- -

the Supervisor, ASRMS for updating.the design |
data base. (To be initialized-by the Supervisor, jfk '

-SCE)

'

1
1
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!

6.2.18 COMMENTS - This may be used by the su ervisor, |
i AsRMs, but is not required to be fill d in. I

1

| 6.2.19 SDC COMPLETED - This, when signed, indicates that
i all requirements of the simulator Design Change I
j have been completed and the SDC can be closed A '

f out. (To be signed and dated by an 8T85 m
j supetvisor)

! 6.2.20 CMS TRACKING SYSTEM UPDATED - SDC PACKAGE IN CDS
j - The sDC Form is initialised by the Unit Records

Technician indicating that the CMS Trackingi
,

I system has been updated, indicating that the SDC '

'

is closed and filed in CDs. l

i| 6.3 Simulator Deficiency Report Test Form Instructions
I (STS-BI-FIS).
i

| NOTE: A Simulator Deficiency Report Test (STS-BI-fib) 1

) should be completed at the time of DR submittal
j if adequate information is available to write ,

the necessary steps for test acceptance. '

j Exception to this may be granted with SCCC "

approval.

The test should be written by the originator or | \

|
a responsible OTB/8Tss staff member.

| 6.3.1 TITLE - This is the same title that appears on
i the Deficiency Report. (To be filled out by the

originator of the Deficiency Report)

6.3.2 SYSTEM - This is the reference plant system
specified in the Deficiency Report. (To be
filled in by the originator)

|[6.3.3 DR NUMBER - The number of the a ocific DR that
the test was written for. (To e filled out by
the Unit Records Technicia..s <

6.3.4 TEST APPROVED OTB - All tests for DR's written
by OTs aist be reviewed by the Unit operations A
consultant and approved by the appropriate'A80T. M

6.3.5 TEsf APPROVED ST88 - All ests written by STSB
must be approved by the appropriate stas /!\
Supervisor.

|
:

|
|
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!

6 :!.6 TESTED SAT - All tests shall be performed and
j accepted by the Operator Training Branch EXCEPT /h

those tests written by 5T85.

6.3.7 DATE - The date that the test was accepted by
; operator Training. (To be filled in by person
; accepting test)

| 6.3.8 STEP - The steps will be sequentially numbered
j by the person writing the test.

6.3.9 DESCRIPTION / DESIRED RESULT - This will specify
,

| how to perform the step and also the desired '

result. (To be filled in by originator)4

i

! 6.3.10 COMPLETED - The person performing the test will
initial each step if the desired result is
achieved. If the desired result is not |

achieved, the SDC will be returned to the |

Supervisor-Hardware Maintenance and/or the Unit |
4

Software Coordinator for resolution.
l

"
i 6.3.11 PACE.. 0F.... - More than one form may be l

j necessary to write the test. If only one form i

; is used, the person writing the test will write .

"1 of 1" to indicate only one form was used. If

O multiple forms are used, the number following
"or..." will indicate the total number of forms
used.

6.4 Design Change Analysis Form Instructions (STS-BI-FIC).

6.4.1 DISCIPLINE H 8 - This proper letter is
circled to indicate tho' type of change, Hardware
or Software. (To be circled by the person
performing the analysis) .

6.4.2 SDC NO - This is the referenced SDC in the
analysis. (To be filled out by the person
performing the analysis)

6.4.3 EnUP08ED CHANGE - This is a short description of
the work to be performed. Also any materials
necessary to. complete the NW section of the DR
should be listed here. (To be filled out by the
person performing the analysis)

.
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|

i

j

6.4.4 ESTIMATED COST - This is only an estimate. It

! is used by the SCCC as a guide for costs
! associated with the SDC and may impact the

| approval of the SDC due to budget
! considerations. If no cost is associated with

the SDC, then write "NA" in the space. (To be'

filled out by the person performing the'

j analysis)

6.4.5 SIMULATOR DOWNTIME REQUIRED - This is the
! estimated simulator downtime required to install *

the design change. It is used for coordination
of OTB and STSB. (To be. filled out by the

4

person performing the analysis)
,

! 6.4.6 KANPOWER REQUIREMENTS - This is an estimate of
! the manhours required to perform the design

change. This is used by the STSB supervisors to
; project the department work load. (To be filled

]
out by the person performing the analysis)

6.4.7 ANALYSIS PERFORMED BY NAME/DATE - The person, "
performing the analysis should print his name

4
' and the date in this space. It may be necessary

for the SCCC to clarify certain items on the .

| analysis.

6.5 Design Change Details Form Instructions (STS-BI-FID).

6.5.1 DISCIPLINE H S "H" should be circled if
the form concerns hardware details and "S"
should be circled if the form concerns software
details. (To be filled out by the person
performing the design change)

6.5.2 SDC NO - The number of the reference SDC. (To
be filled out by the person performing the
design change) .

6.5.3 DATA USED - This should list all data that was gI used to perform the design change. It will be
useful when filling out the Software Documen-
tation Upuate Requirements form. (To be filled
out by the person performing the design change)

Rev.: 3
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) i

:
;

k'
'

J

l
1 6.5.4 SPECIFIC TASK PERFORMED - The actual work should |

. be described here. Hardware / Software personnel I

| shall fill in actual ~ time it took to resolve j
the SDC package. This will serve as a guideline i

,
should future work be required in a specific l
area. (To be filled in by the person performing

''

the design change)
;

) NOTE: Optional for HW if Work Order Numbers are
listed. q;

j |

i 6.5.5 WORK ORDER NUMBER (S) - This is used by NW to ;

! indicate " work performed" in lieu of filling in '

" Specific Task Performed" above.

6.5.6 DESIGN CHANGE ON DISK - This indicates the
location of the software modification. (To be 1

,

j filled in by the Unit Software Coordinator)
i

6.5.7 LOAD PATH - This indicates the load path for the
installation of the software modification. (Toi

|
be filled in by the Unit Software Coordinator) .

,

6.5.8 HW MAINTENANCE /SW ENG EXECUTING CRANGE - The
person that performed the design change should .

print his name and the date in this space.

6.6 Software Data / Documentation Update Requirements,

' (STS-BI-rir 1,2,3,4)
1

6.6.1 Discipline - Denotes discipline under which the
,

Data / Documentation is filed,
l (to be filled in by responsible Software

Engineer)

6.6.2 SDC No. - Number that denotes specific SDC
Data / Documentation was compiled for.
(to be filled in by responsible Software
Engineer)

6.6.3 Simulator System - All Data / Documentation
pertinent to a Simulator System shall be noted
if applicable.
(to be filled in by responsible Software
Engineer)

6.6.4 Control Panel Instrumentation - All Data / '

Documentation pertinent to Control Panel
Instrumentation shall be noted if applicable.
(to be filled in by responsible Software
Engineer)

Rev.I 3
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() 6.6.5 Process Computer Monitored Parameters - All
~

data /documeniction pertinent to PPC points shall !
be noted if appliceble.

1

(to be filled in by responsible Software ;
Engineer)

NOTE: OTB/SCE shall review Certification Per-
formance Test to ensure applicable data
is included.

:

6.6.6 Instructor Interfaces - All Data / Documentation
pertinent to Instr etor Interfaces shall be
noted if applicab''.
t'.o be filled in by responsible Software ;

Engineer) j
'

6.6.7 Component Information - All Data / Documentation
pertinent to component Information shall be
noted if applicable.
(to be filled in by responsible Software
Engineer)

6.6.8 Simulation Diagrams - All Data / Documentation a i

pertinent to simulation Diagrams shall be noted |
if applicable. i

* '(to be filled in by responsible Software
Engineer)

6.6.9 Miscellaneous - All data / documentation pertinent '

to the miscellaneous section shall be noted if
applicable.
(to be filled in by responsible Software
Engineer)

>

6.6.10 Simulator Reference Plant Data - All
Data / Documentation pertinent to the Simulator
Reference Plant shall be noted if applicable.
(to be filled in by responsible Software
Engineer) '

6.6.11 SW ENGINEER / TECHNICAL COORDINATOR - Initials of
responsible Software Engineer / Technical.
Coordinator. -

(Initialed by Software Engineer / Technical
coordinator)

6.6.12 Date - Date which check sheet was signed off by
responsible Software Engineer.
(to be filled in by responsible Software
Engineer) ;

,
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() 6.8 Simulator Reference Plant Data Instructions
(STS-SI-F1H)i

! NOTE: This form shall be used by OTB to provide data
necessary for simulator modifications when no;

' ~~

other data is available, i.e. assumptions
special test, empirical.

6.8.1 simulator / Reference Plant - Lists specific
simulator / Reference Plant which the data was

; collected for/from.

(to be filled in by person collecting data).

;

i 6.8.2 DR6 - The reference DR6 for which the data was
i collected.

j (to be filled in by person collecting data).

,

6.8.3 system - This is the reference plant system for
,

| which the data was collected.

|(to be filled in by person collecting data) "
.

6.8.4 Data collected -
,

6.8.4.1 Date - Date on which data was collected.,

:
,

6.8.4.2 Time - Time the data was taken (use Navy I
time).

I(These items filled in by person.

collecting data)
{

NOTE: If collected over extended period of
4time, write from/to for reference

guide.
,

6.8.5 Data Type -
i

6.8.5.1 Empirical - Data collected based on ;

observation or experience.

6.8.5.2 special Test - Data collected as the result
of a special test or evolution in the
reference plant.

t
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6.8.5.3 Assumption - May be used, if justified, when
' data is unavailable.

(appropriate type checked by person.

collecting data).

6.8.6 Data - specific data collected for a DR which

denoted a system problem. attachments shall be included. pplicable,
If a

(to be filled in by person collecting data) !
.

6.8.7 Assemption, Reason and Basis - Specific data
collect *d to verity assumption is correct. ,

Reason and basis shall be explained here. '

(to be filled in by person collecting data).

6.8.8 Data collected By and Date - Person who
collected data and the date it was. accomplished.

(to be filled in by person accomplishing.

task) .

6.8.9 Data Approved By and Date - Authorised person in
OTB who is qualified to review collected data. *

O |(to be filled in by person reviewing.

collected data)
NOTE: A comprehensive review of all data

pertinent to the reference deficiency (DR)
noted shall be conducted prior to sien

!
; ort, i.e. print revisions, cocine update, !

reference tables, etc. After approval, I

the updated data shall be placed in the I

applicable sDC/ Data Base File by the unit
records tech.

6.8.10 Superseded Data - This space used to denote if |
original data has been updated. !

1

(to be filled in by the Unit Operations gfh|
.

consultant reviewing collected data)i

6.9 Approval Of New Load Path

6.9.1 The Unit Software Coordinator who creates the
new load path (section 6.5.7, Form ST8-B1-r1D) A

; shall-enter the following information on the /$\
LOAD PATH LOG located in the simulator computer
facility room. .

! Rev.: 3
Date: 5/26/88-
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!

i .

i

! DATE - The date that '.he load path is.

i created.
!

: TIME - The time tha', the load path is '
.

! created. .

1

| DISK NAME - The natie of the disk pack on.

! which :he created load path
j resides.

] LGAD PATH - The name of the load path which.

contains the software.

modification as results of DR(s)|

i re solution ( f ormat .',D.XXXXXX) .

'

SW ENGINEER - The name of the software *

.

engineer who creates the load
path. .

'

APPROVAL - The name of the Unit Operationc.

consultant, OTs Instructor e; the
A50T who approves the load path
(to be filled by OTB).

3 _

6.9.2 OTs shall ensure that only the approved load
: path will be used for training.

,
,

O NOTE: The Unit NW Technician (or individual who
brings up the load) shall only bring up ,

the newest approved load path recorded on
the LOAD PATH LOG.

7.0 rigures ,

None

|

.

|

|

|

|

.
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i

i
i

8.0 Attachments

8.1 STS-BI-Fit " Simulator Design Change Form" (REV. 0)'

| 8.2 STS-BI-r1A " Deficiency Report Form" (REV. 1)

i

j 8.3 STS-BI-F1B " Simulator Deficiency Report Test Form"

j (REV. 0)

! 8.4 STS-BI-FIC " Design Change Analysis Form" (REV. 0)

8.5 STS-BI-F1D " Design Change Details Form" (REV. 0)
8.6 STS-BI-F1F1 " Software Data / Documentation

STS-BI-F1F2 Update Requirements Form" I

STS-BI-FIF3 (MP1,MP2,MP3,CY) |
!STS-BI-F1F4
|

8.7 STS-BI-F1H " Simulator Reference Plant Data" (REV. 0)

!
!

"

.

!

!

O Rev.: 3 fDate: 5/26/88
Page: 23 of 23

NSEM-5.01
,

i



1

<

Attachcont 8.1'

I

MARGINAL NOTE DIRECTORY
iO

1

k Replace "will" with "shall"

k Assigns responsibilit for specific functions to the
1 Unit Operations Consu tants

Correction of name or title |

k Changed for clarity

k New responsibility

k Change in guideline ,

k Added for control of data entry

/k Added to address QA of " Training Loads"

-

;

.

; O :

|

!
,

i

t

Rev.: 3
Date: 5/26/88
Fage: 8.1-l'of 1

_

. - - . . . . . . . -



__ . .. . _ _ _ _

FomM APPmovt0 SV DimECTOR EAR tmAl EFFECTIVE DATE
,R 1187

' '
-

,
.

SIMULATOR DESIGN CHANGE+

|

MPS$35 54?
&lMVLATQR ($$0 SYSTEM 3DG NQ

DISC 4PLINE DvEDAYE
O HAa0WAat SorTWAat 0B07- |

60C TITLE J

l

1DR Notsi
)

_

HARDWARE DESIGN CHANGE ANALYSIS ATTACHED (STS Bi FIC)

SOFTWARE DESIGN CHANGE ANALYSIS ATTACHED ISTS Bi FIC)

OArPaovED OuOT AppaovED

COMMENTS
,

e.

.
SCCC MEMBER

DATE
.

-

HARDWARE DESIGN CHANGE DETAILS ATTACHED (STS Bi FID)

SOFTWAAE DESIGN CHANGE DETAILS ATTACHED ISTS BI FID)

COMPLETED SIMULATOR 0 R TEST ATTACHED (STS BI FIB)

'0.R.(S) CLOSED OUT

SOC TRACKING SYSTEM UPDATED

HW DATA /00CU UPDATE REQUIREMENTS ATTACHED (STS Bi FIG)

SW DATA /00CU UPDATE REOUIREMFNTS ATTACHED (STS-66 FIF)
COMMENTS

DESiON CAT A BASE UPDATED <sup , sim Roc & Serv. Signaturel DATE

| SOC COMPLET E0 (STS Supervisor signaturel ~
DAYE

DC TRACMNQ $YSTEM VPD ATED . 50C P ACK AGE IN CDS (Unit Roc Tech)

STS Bi FIE ,

REY. O I

ORIGINAL: SOC FOLOFR CANARY: ORIGINATOR
,

!

i

I



.m,

;

FOpw APPROVED BY DIASCTOR. N AA TAalNI EFFECTibt DATE

1147.

m e --

N

) DESIGN CHANGE ANALYSIS
MPS634 mtv 3 47
'Di$CIPuNE SDC NO

O A o A.E OsorTwAaE

PROPOSED CHANGE '

e

, e

V

|

ESTIM ATED COST: $ A

SIMULATOR DOWNTIME REQUIRED,
HOURS

1

M ANPOWER REQUIREMENTS (includin0 00*ntimo MANHOURS |

,

ANALY$18 PERFORMED BY (Pnnt Nemei\ ii

CATE-
|

ORielNAL: SDC FOLDER CANARY: ORIGINATOR STS ti-FIC
REV. 0

|

|
|



I

l

Pomu AP*AovED sv DimECfom. N m TmaiNew EFFECTIVE DATE

R 1181
m a

\
V DESIGN CHANGE DETAILS

...m . E , s.,

DISCIPLINE SDC NO

bHARDWARE b 50FTWARE '

I

DAT A USED j

|
:

I

|
I

$PECIFIC i A$K PERFORMED onctuoe betings anc arewings, if possee p

-

I
l

|

|
.

O
'J

.

> HARDWARE ONLY
WORK ORDER NUMBER (S)
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-
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1.0 PURPOSE

O 1.1 To ensure that adequate testing is performed whenever
a modification is made to the simulator that affectsits fidelity relative to the reference plant or its
functional operation as a simulator.

1.2 To ensure that Simulator Certification Documentationand Simulator Initial Con ( tons remain up to date as
Deficiency Report (DR's) 6 closed out.

2.0 APPLICABILITY '

This procedure applies to the Nuclear Training Department
(NTD), including Operator Training Branch (OTB), Simulator'

Technical Support Branch (STSB), and other Northeast
Utilities (NU) organizations performing functions in support

*

of the NU Simulator Oertification Program.

1 3.0 REFERENCES

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

3.2 NRC RG 1.149 Rev. 1, April, 1987 - This guide describes
O, an acceptable methodology for certification by

endorsing ANSI /ANS-3.5, 1985 with some additional
requirements.

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

facility certification and specifies additional testingrequirements.

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

'

4.0 DEFINITIONS

I4.1 Deficiency Report (DR) - form (STS-BI-FlA).used by the
Operator Training Branch (OTB) and the Simulator ,

Technical Support Branch (STSB) to record identified
deficiencies between the simulator and reference plant. ]

4.2 Simulator Design Change (SDC) - A documentation package
consisting of relevant DR's and all forms indicated on
STS-BI-FlE 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.

(~h
(_)
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,

4.3 Normal Plant Evolutions - Evolutions that the simulator-4

shall be capable of performing, in real time, that
!O simulate routine reference plant evolutions. See NSEM l4.10 for a detailed list of these evolutions. '

4.4 Surveillance Testing - operational testing on safety
related equipment or systems. See NSEM 4.10 rigure 7.3
for a detailed list of surveillances that a simulatoris capable of performing.

4.5 Simulator operating Limit - A given. simulator condition
beyond whica simulation is unrealistic or inaccurate
and negative training may be provided. Simulator
operating limits may be imposed due to plant design !limits, computer code model limits, or observed
anomalous response. Refer to NSEM 4.08 for additionalinformation.

4.6 Simulator Instructor Guide (SIG) - A training document. Ioutlining the sequence of events for a simulator
!training session. SIG's also contain' additional

information for the instructor conducting the session.
4.7 Malfunction - A s pecific equipment failure which I

produces discerniale indications in the Control Room
that replicates the same equipment failure should it ;occur in the reference plant. Specific preprogrammed '

malfunctions are available at the simulator instructorstation.

\2 4.8 Major Malfunction - Those malfunctions which toduceextensive integrated effects in a number of p ant |

!systems which requires complicated analysis to rerifyacceptable response.
4.9 Initial Conditions (IC's) - 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).

4.10 Certified IC - An IC which has been reviewed by an SRO
qualified instructor and verified to have consistent
control board and remote futetion conditions as the ~

reference plant would under the same conditions.
4.11 System Test - A test developed for each modeled plant Isystem that ensures proboard instrumentation, per response of all controlcontrols, annunciators, PPC q

points, remote functions, flowpaths and components that
I

i

are associated with an individual plant system. l

l
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4.12 Remote Function - An instructor initiated input to
the simulator model which will provide the same

/"' discernible effects as the corresponding manual ;

operation in the reference plant.

4.13 Certified Remote Function - Thoce remote functionswEich will be tested to work correctlused in simulator training and exams.y and may be
4.14 "Cause & Effect" Document - A description of the

simulator response (effect) to the insertion of a
specific malfunction or malfunctions. Each malfunc-tion description also contains the physical "cause"
of the malfunction as well as a description of the
significant effects on plant operation due to the
malfunction.

4.15 Performance Test - A defined group of tests etnducted
to verify a simulation facility's performance is
compared to actual or predicted reference plant
performance. A performance test i equired for
initial certification and for ev. ' sequent .'ou r
year period in order to maintain ce ication.
Performance testing for certification Aintenanct is
intended to be an on-going process with approximately.25% of the testing performed during each year of the
four year cycle.

4.16
I~ ) Operability Testing - a defined group of tests

conducted to verify:V
1. The overall completeness and integration of

,

the simulator model,
2. Steady state performance of the simulator to

that of the reference plant,

3. Simulator performance for a binchmark set t

of transients against established criteria.
| operability testing is a subset of the

Performance Test and is required annually
for maintenance of certification.

4.17 " Pen and Ink" Change - A temporary handwritten update
to a Simulator Certification document as opposed to,

a typed revision of that document. When the word "

" revision" is used in this document, a " pen and ink"change is acceptable. As discussed under ASOT respon-
sibilities, the ASOT shall determine the requirements
for timing of formal typed revisions due to " pen andink" changes.

() Rev.: 2
Date: 4/17/90NSEM-5.02 Page 3 of 12

- . . .-._.-



-. - - . . . _ .. --- . . - - - _.

,

;

4.18 Design Limits - Extreme values for specified plant
pa ameters. Design limits are obtained from enginear- |O- ing design and accident analysis documents, e.g., ;

maximum RCS pressure, peak containment pressure, etc.
4.19 Model Limits - Physical conditions which cannot be

!simulated by the model coding, e.g., critical pressure
land temperature, core me)* c'ad melt, etc.
|

4.20 Anomalous Response - Simt: r response which violates Ithe physical laws of nature or differs greatly from
expected response. Expected response may be based on !

i

t plant data, accident analysis, or best estimate 1

evaluation.

5.0 RESPONSIBILITIES

5.1 Assistant Supervisor Operator Training (ASOT)
,

5.1.1 Responsible for approving DR retests of
OTB initiated DR's.

5.1.2 Responsible for assigning the Operations !Consultant or other operator instructor (s)
i

to review NSEM-5.02 Form 7.1 after each 1DR/SDC is retested but prior Eo closecut
of the DR/SDC.

O- 5.1.3 Responsible for approving the completed
NSEM-5.02 Form 7.1.

5.1.4 Responsible for determining the frequency of
formal typed revisions of various performance
test documents as a result of " pen and ink"
changes.

5.1.5 Overall responsibility for ensuring Simulatori

Certification Documentation remains up-to-date.
5.1.6 The ASOT is responsible for the final decision!

! on whether a Simulator Deficiency is severe
; enough to constitute a Simulator Operating

Limit requiring implementation of NSEM 4.08
Sections 6.4, 6.5, 6.6 and 6.7.

5.1.7 Responsible for maintaining a location for
working copies of simulator certification
performance tests prior to transmittal to
Controlled Document Storage.

'
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5.2 operations consultant / operator Instructors
(As Assigned)

s 5.2.1 Responsible for writing and performing OTB
initiated DR retests.

5.2.2 Responsible for implementing this procedure
after DR's/SDC's are retested but prior to
closecut of the DR/SDC and for signing Form ,

'

7.1 when complete.

5.2.3 Responsible for performing " pen and ink"
changes or revisions to performance test "

documents and indexes and updating / reshooting
certified /non-certified IC's, as required by
this procedure.

5.2.4 Responsible for running performance tests
on the simulator to investigate simulator
performance.

5.2.5 Responsible for placing the completed signed
and approved NSEM-5.02 rorm 7.1 in the SLC
package for closeout.

5.2.6 Res ponsible for recommending at the end of
eaca year reference plant control boards that
will need to be photographed. '

I 5.2.7 Responsible for updating all controlled
copies of Malfunction Cause & Effect
Descriptions and Indexes as changes are
made.

5.2.8 Responsible for annual updating of control Aroom photographs. /l\a

5.3 Simulator Technical Support Branch
5.3.1 Responsible for providing assistance as '

necessary when issues of Simulator operating
Limits are under review.

I

5.3.2 Responsible for performing Real Time tests,
when needed..

,

5.3.3 Responsible for-making recommendations to
OTB on the scope and complexity of a DR
retest.

:

i
,

'

f%
! (_)
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; 6.0 INSTRUCTIONS
!

(~N 6.1 General Discussion
\_)'

6.1.1 The retest associated with a DR shall be
written such that the extent of the retestis commenserate with the magnitude and i

; complexity of the changes being contemplated.
ANSI /ANS 3.5 (1985) requires: "Testin

;

be conducted and a report prepared ...g shall!

If; simulator design changes result in-significant iconfiguration or performance variations. Whena limited change is made, a specific perform- )ance test on the affected systems and
components shall be performed."

The guidance contained in this procedure for
maintaining simulator certification performance
tests valid may also be used to provide

|guidance for writing the DR retest. Keeping '

Simulator Certification Performance Tests valid
may be viewed as the minimum scope of the

;retest. The-ASOT has final approval over
the scope and content of a retest.

6.1.2 After a Deficiency Report (DR) is implemented
on a simulator and retested as acceptable,
simulator certification documentation and
Simulator Initial Conditions (IC's) may require i

4

updating. After the completion of the DR re-;

test but prior to closeout of the SDC package, q

rorm 7.1 shall be reviewed for any impact to
'

simulator certification documentation or
Simulator Initial Conditions. Form 7.1 lists 111 specific areas requiring review. Each of
the 11 areas is discussed in detail in sections j

;6.2 through 6.12 below. The completed Form 7.1
shall be signed by the individual (s) who have
completed the checklist, approved by the ASOT

|
1

and shall be placed in the SDC package as
documentation of the review.

6.1.3 A "yes" or "no" determination needs to be
checked on each of the 11 items listed on Form i7.1. A "no" requires no further action. A l"yes" will require the action that is listed
in the applicable sections below.

!

!

i()
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6.2 System Test Update Required

() 6.2.1 Changing an existing System Test.
6.2.1.1 Not all DR's will result in a need '

to change a system test. DR's thatinvalidate existing wording or s stem itest results shall require chang ng
the system test. The addition o new
annunciators, hardware, or flowpaths

ishall result in changing or adding to '

a system test.
i
j

6.2.1.2 For the purpose of completion of form J
7.1, the SDC may be closed as soon as

" pen and ink" change is made to thea
respective system test. For System
Tests, another acceptable approach is |to attach a copy of the completed DR '

and/or retest to the system test, for
incorporation at the next typed
revision. Actual timing of typed !revisions of a system test is at the
ASOT's discretion. |

t

6.2.2 Adding or deleting an entire System Test. '

Should it be necessary to add or delete an "

O entire System Test, revision will be necessary
to NSEM-4.01 Attachment 8.1, 8.2, 8.3 or 8.4

|
(as appropriate), NSEM-4.07 rorm 7.1 and
NSEM-4.07 Attachment 8.1, 8.2, 8.3 or 8.4

i(as appropriate).
-

6.2.3 If a system test is completely performed in '

its entirety for a DR retest, it may be taken
credit for in fulfilling the once per four year,

'

performance requirement of NSEM-4.07. I

6.3 Reshoot Certified (and/or Non-Certified) InitialConditions (IC's)
! 6.3.1 If a DR results in the need for reshooting of.| certified IC's, the SDC shall not be closed'

until all certified IC's have been reshot.-Conduct of training prior to reshooting of
certified IC's is addressed in NSEM-4.02'

Section 6.11. Updating of all or some non- )
certified IC's is at the discretion of the j

operations consultant / assigned Operator
Instructor or ASOT.

|
.1

|
,

t (~h |

| (_,/ i
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6.4 Malfunction cause s Effect Descriptions and Index I

6.4.1 Changing an existing Malfunction cause and,

i 1Effect Description,
i

. 6.4.1.1 If a DR on a malfunction results in'

a change to an existing Malfunctions '

) Cause and Effects description, it '

shall be revised. The Malfunction
s

! Cause and Effects index shall also be'

reviewed and revised as necessary.
.

Refer to NSEM-4.01 Section 6.3 for !

i
details on content required for a "

' Malfunction cause and Effects descrip-
tion. Also review the malfunction
index on NSEM-4.07 rorm 7.1 and

iAttachment 8.1, 8.2, 8.3 or 8.4 as
and revise as necess(ary,

~

,

appropriate)
jThe malfunction test shall also be

reviewed since a chat.ge to a Malfunc-
tion cause and Effects description may -

also effect its respective test
: procedure.

.

6.4.2 Adding or deleting a Malfunction Cause.and
Effect Description.

,

If a malfunction is added or deleted and there-
fore a Malfunction Cause and Effect DescriptionO is added or deleted, the malfunction index
shall be revised, NSEM-4.07 rorm 7.1 shall be
revised, NSEM-4.07 Attachment 8.1,-8.2, 8.3 or '

8.4 (as appropriate) shall be revised end.the>

'

specific Malfunction Cause and Effect descrip-
tion shall be added or deleted as appropriate.
Refer to NSEM-4.01 Section 6.3 for a descrip-tion of what information is required for
Cause and Effects description content, if a '

new Malfunction cause and Effects description
needs to be written.

i

! 6.4.3
! Revised Malfunction Cause and Effects

descriptions and/or indexes shall be placedin other copies of the specific units'
Malfunction Cause and Effects Descriptions
Book. The ASOT and operations consultant
shall agree on the number and location of
copies of the unit specific Malfunction cause
and Effect descriptions. The operations
Consultant shall provide a copy of all
Malfunction cause and Effect changes to the
Unit Software Engineer.

Rev. 2
Date: 4/17/90NSEM-5.02 Paget 8 of 12

!-

__ - . _ _ _ t



- - _ - -. - . . - - _ _. . _ _ . - - ___ _

,

I

i

!

6.5 Certi.".ed Malfunction Tests
|
1() 6.5.1 Changing an Existing Malfunction Test

'

If a DR on a malfunction results in a change
to an existing malfunction test, it shall be
revised. The malfunction cause and effectsdescription for that malfunction shall also be
reviewed for changes and revised as necessary. '

6.0.2 Adding or Deleting a Malfunction

If a DR results in adding or deleting a )4

certified malfunction then a test procedure
must be written (if adding a new malfunction)
or deleted-(if deleting a currently certified3

malfunction). The cause and Effects index
shall be updated as well as NSEM-4.07 rorm 7.1
and NSEM-4.07 Attachment 8.1, 8.2, 8.3 or 8.4
(depending on unit). A Malfunction cause and
Effects description will also need to be

|written or deleted (as appropriate). Refer '

to NSEM-4.04 or NSEM-4.05 for how to write a
new malfunction test procedure. NSEM-4.04 will *

be used if the new malfunction is categorized
as a " major malfunction" as defined in

4 NSEM-4.04, otherwise NSEM-4.05 will describe
how to write the new malfunction test

f procedure.
i

6.5.3 ror the purpose of completion of Form 7.1, the
SDC may ae closed as soon as a " pen and ink"
change or revision is made to the respective
malfunction test and cause and effect
description.

6.5.4 Should a malfunction test be performed in its
entirety as part of the retest, it may be taken
credit for in fulfilling the once per four year
performance requirement of NSEM-4.07.

6.6 Certified Remote Functions
6.6.1 Changing an Existing Certified Remote Function

If a DR
! results in a change to an existing

certified remote function, the test procedure
for that remote function, which is contained in
an NSEM-4.01 system test or in NSEM-4.03 tests,

-

,
'

shall be updated. NSEM-4.03 Figure 7.2 shall
also be reviewed and revised as necessary,

i

Rev.: 2
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f

6.6.2 Adding or Deleting a certified Remote runction

O If a DR results in adding or deleting a certi-
fled remote function, NSEM-4.03 rigure 7.2
shall be revised. If deleting a certified
remote function, any reference to it shall be
removed from its NSEM-4.01 System Test or I

NSEM-4.03 test, as appropriate. If adding a I
new certified remote function, a test for the

3remote function shall be written into the ;appropriate NSEM-4.01 System Test or NSEM-4.03 '

test procedute.

6.6.3 ror the purposes of completion of Form 7.1, the
SDC may ae closed as soon as a " pen and ink"
change or revision is made to the necessary '

test docume.ats or forms.
6.7 Simulator operating Limits

6.7.1 It is possible the successful retest or
unsuccessful resolution of a DR could indicatethat the simulator has a deficiency which is
serious enough to implement NSEM-4.08, Simu-
lator operating Limits. Simulator Operating
Limits are made known to the simulatorinstructor by either freezing the simulator
when design or model limits are reached or
administrative 1y documenting the deficiency in

k/ Simulator Guides where the problem.may occur.
It is unlikely that new' design or model limits
will need to be added to those that already i

freeze the simulator (NSEM-4.08 Sections 6.1and 6.2). It is possible tbst deficiencies in
safety related systems (NSEh-4.08 Section 6.1
and Form 7.1) could be significant enough to-
warrant adminjstre.tive action to ensure nega-tive training doe's not occur. A deficiency.will be considered significant if it meets the
criteria'of NSEM-4.08 Section 6.3.7, 6.3.8 or
6.3.9. The ASOT mey exercise judgement in
this decision. A decision to lmplement (or
investigate) shall result in performing
NSEM-4.08 Section 6.7. ,

s'
NOTE: Simulator Operating Limits should also be

considered when DR's are submitted, since a
deficiency may be serious.enough to justify

.administrative warnings to instructors on ,

Simulator limitations.

Rev.: 2

l Date: 4/17/90 .

NSEM-5.02 Pages, 10 of'12 '

:

_ . _ . _ , _ _ _



_ . ~_ _ . _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ - - - - - - - - - - - - - - - -

!

|

!
6.7.2 Closeout of NFEM-5.02 rorm 7.1 and the SDC i

Package may occur at the discretion of-the ASOT
even if a "yes" is determined for " Simulator' {operating Limits".

6.8 Annual Operability Testing
!

i6.8.1 DR's which change, add to, or delete any of the ;

steady state parameters, instrument range /- !
error, or simulator steady state results as -eshown on NSEM-4.09 rigure 7.1 shall result in
a ravision to that test,

- !
j

6.8.2 DR's which affect any of the test procedures
for the transient tests for NSEM-4.09

. ;(Attachment 8.1, 8.2, 8.3'or 8.4 as appropri- ;ate)~~ shall result in a revision to taat test. -

t6.8.3 DR's which could affect the results of the
yearly operability testing transient test

!
,

procedure shall be considered.by the'ASOT, at. *

als discretion,-for-running one or more of the '

transients to verify results are still within
acceptance criteria, or to con.lde.r changing
transient acceptance criteria'. .;

6.9 Normal Operations and Surveillances

6.9.1
'

l''h If a DR results in-the possibilityLthat a ;
,

\_/ normal operating procedure (see NSEM-4.10,
t Figure 7.1) cannot be used on thecsimulator,
i

or one of the surveillances on NSEM-4.10 rigure1

7.3 cannot be used on the Simulator; then test
! that portion of the normal operating procedure:

or surveillance to ensure it con be used on:the .Simulator. '

6.9.2 NSEM-4.10 Attachment 8.1, 8.2,-8.3 or 8.4 (as'
a ppropriate ) should also be reviewed to er.sure .

taat no changes are necessary to the normal
operations and surveillance test' procedure <

and/or sequence.

6.10 Instructor Station Testing !

,

6.10.1 If a DR affetts any of the following features
of the instructor- statior,. then: that portion. of-
the instructor. station test shall be reviewed ';
for impact: Backtrack, Fastime,1Slowtime, |Boolean Triggers, Composite Malfunctions, j

Simulator Freeze,1 Snapshot ability, Annunciator
override, Crywolf,-DI/D0/AI/AO override
capsbility.

'

'

)
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6.10.2 If the.DR is the result of a new hardware
%

addition, ensure that the new hardware AI/DI's
O are contained in switchcheck and the I/O

override s reens have been: updated for any
new AI's, .so's, DI's or.Do's..

6.10.3 If the entire. instructor station test is run aspart of a DR retest, it will meet the NSEM-4.07
performance for running the test once'every_4 |
years.

6.11 Physical ridelity |
'

+1

6.11.1 As discussed in NSEM 4.12,. photographs:will
be-retaken annually in those areas where-the.

I

reference plant =has undergone a-change. OTB !shall be responsible for obtaining the updated- i

set of control room photographs. The opera-
tions Consultant / Assigned operator Instructor-
shall informally maintain a list, as DR's are
closed, to determine which reference plant i

control boards will need pictures.taken at the
end of each year. Open DR's and"a walkdown

.

of the. reference plant control-boards shall
also be an input to this-decision.

6.12 Real Time Test Verification
6.12.1 If a DR

.

results in any doubt as to whether the
\ simulator is running in real time,-a real time

test, per NSEM 4.13 shall-be performed by-
assigned STSB personnel.

4

6.12.2 If an entire real time test is performed per-
NSEM-4.13, it may be used to-fulfill the once

(per four year requirement of NSEM-4.07.
g

7.0 FORMS

7.1 DR Retest Checklist ,

8.0 ATTACHMENTS

8.1 Marginal Note Directory j

.!

,
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FORM 7.1

DR CLOSEOUT CHECKLIST

When retest of a DR is complete and prior to closeout of its
associated SDC package, ensure the following is considered:

YES NO

Is a system Test Update Required? (See Section 6.2 of this
procedure for additional information)

Do certified or Non-certified IC's need reshooting? (See
Section 6.3 of this procedure for additional information)

Do Malfunction Cause and Effect(s) Description (s) or
Index(es) need updating? (See Section 6.4 of this
procedure for additional information)

Do any Malfunction Tests need updating? (See Section 6.5
of this procedure for additional information)

E3 Does this affect certified remote functions? (See Section
6.6 of this procedure for additional information)

Does this affect Simulator Operating Limits? (See Section
6.7 of this procedure for additional information)

Does this affect Annual Operability Testing? (See SectionO 6.8 of this procedure for additional information)
,

b3 boes this affect Normal Operations or Surveillance
capabilities (See Section 6.9 of this procedure for
.dditional information)-

O coes this affect any Instructor Station Tests? (SeeSection 6.10 of this procedure for. additional information)
Does this affect Physical Fidelity? (See Section 6.11 of
this procedure for additional information)

| Could this affect Real Time Simulator Performance? (See! Section 6.12 of this procedure for additional information)
;

When complete, add this checklist to the SDC Package.

Checklist Completed by Approved ~by
OPS Con or Op Inst ASOT

i
V

Rev: 2
4 Date: 4/17/90
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ATTACHMENT 8.1- -

MARGINAL NOTE DIRECTORY

.

1. Re-defined responsibilities and circumstance for which
photographs will ba retaken.

.

h

1

i-

!

O

!

i

!
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1.0 PURPOSE

The purpose of this. procedure is to define:the-methodology.
used to obtain student feedback regarding simulator.
fidelity on the Northeast Utilities simulators for
Millstone 1, 2, 3 and Connecticut Yankee. .I

'''2.0 APPLICABILITY
"

This procedure applies to the Nuclear Training Department
(NTD), including the Operator Training' Branch (OTB),.the -

Simutator Technical Support Branch;(STSB), and other -
Northeast Utilities (NU) organizations-performing functions
in support of the NU-Simulator Certification Program. 1

3.0 REFERENCES
!

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

3.2 NRC Reg 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. -

O 3.3 NUREG 1258 - Describes the. procedure and techniques
which cre employed:to audit certified' facilities.

3.4 INPO 86-026 Guidelines for Simulator Training,.
October, 1986..

3.5 10 CTR 55'.45, operating Tests.

'

L 4.0 DEFINITIONS q

4.1 Reference Plant - The specific. nuclear power plant
~

from which the simulator control room configuration,
system control. arrangement and data base'are' derived.

4.2 Fidelity - The degree.of similarity between the
simulator and the equipment which is simulated. It
is a measurement of the physical characteristics of. i

the simulator (hardware' fidelity) and response of.the l

equipment (functional = fidelity).

4.3 Deficiency Report (DR): - a form (STS-BI-F1A) used by
the operator Training. Branch 1(OTB) and the' Simulator-
Technical Support Branch (STSB):to record defi--
cencies between the simulator and reference plant.-

Rev.: 0
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5.0 RESPONSIBILITIES |

)
5.1 Assistant Supervisor, operator Training ( A8071-

overall responsibility for identifying differences |
between the simulator and the reference plant.

5.1.1 Responsible for determining the frequenc'y of-
distributing student assessment forms during
simulator training, after considering NTM and
TPIP requiremento.

'"5.1.2 Responsible for assigning Operator
:

| Instructors / operations Consultant to research
and document simulator deficiencies based on.
student feedback comments. |

5.1.3 Responsible for ensuring an annual survey is ,

conducted to solicit student comments on. ?

simulator fidelity, or assigning Operator
I

Instructors to do so.
"

5.2 operator Instructors / operations Consultants ,

5.2.1 Responsible for identifying and documenting
any observed differences between the .

simulator and its reference plant which have
training impact.

)
5.2.2 Responsible to explain to student's their

role and responsibilities in the feedback
process.

5.2.3 Collect Student Assessmenteroras at'the
conclusion of training.

5.2.4 Responsible for researching student: feedback I

comments.

5.2.5 Assigned operator Instructors / operations,

Consultants are responsible for, collating
results of the annual. survey of student-
feedback. ,

4
; -

e

t

6.0 INSTRUCTIONS

6.1 obtaining student feedback on Simulator fidelity via
NTM-2.05, Student Assessment,urigure 7.2.

; '
,
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6.1.1 At the completion of|each " block" of-

,

i Simulator training, all' students shall be
l provided an opportunity to comment on
l simulator fidelity using1the NTM-2.05,

Student Assessment Figure.7.2. The'
;

definition of an" block" of' training'shall be 1

determined by the ASOT, based c" NTM i

i requirements, TPIP-requirements, and his I
overall judgement of the appropriate j

'( frequency.for student feedback forms.- |

(

6.1.2 :nstructors' responsible-Zor distributing the |ja,
l student assessment' forms te the1 trainees' s

| shall. encourage comments'on Ciaulator. '.
response and hardware fidelity with-the <

'

reference plani.

6.1.3 Student assessmenthforms containing' comments-
on Simulator response and/or hardware-
fidelity shall be forwarded to the appl,icable
Unit Assistant-Supervisor, Operator-Training,
(ASOT), for review.

6.1.4 The ASOT shall: review trainee comments on '-

| Simulator fidelity. ~ He.shall. assign the- '

operations consultant / operator Instructor to|

review /research those deficiencies.which- *

f~s could result in; simulator modifications. j

6.1.5 A determination of whether to.make a change
to simulator. hardware or software shall be:
made by the ASOT, operations ConsultantLand:
assigned Instructors by considering the-
following:

1) If a licensee comment is incorrect, no-
further-consideration need be given.

2) Assuming the licensee comment to be- ,

correct, cc.isider the following:.

o .The impact of the discrepancy.on the-
Operators', or teams', ability:to use !
normal, abnormal and emergency ;

procedures. !

E o The impact of the discrepancy on i
!protecting plant personnel.

| o The impact of the discrepancy on.the
possibility of tripping the plant.- .

J'
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O o The impact of the discrepancy on the
potential for damaging plant
equipment.

o The impact on cost and schedule for I
the simulator,

The impact on the overall physica'lo
fidelity of the simulator control
room.

.

o The possibility of negative training.,,

3) If unable to resolve discrepancies based
on the preceeding criteria, the AsoT.
shall present the. discrepancy to the TPCC
for final resolution..

6.2 obtaining student reedback on simulator'fidelityivia
Annual Simulator ridelity Evaluation Survey.
Note: The annual Simulator Fidelity Evaluation

Survey shall be performed pr:,or to initial jcertification of the simulator and=at least "
! once every 2 years,thereafter. Annual

performance will be at-the discretion of the-

t .ASOT.() 6.2.1 on an annual basis, or at least-once'every 2
; years, all licensees shall'be provided an

opportunity-to commentcon simulator response-
|

and hardware fidelity w' specific questionsith the reference:'

plant by responding to'
containedLin an Annual Simule. tor 1ridelity *

Evaluation Survey questionnaire, Form'7.1.
6.2.2 The Unit AsoT shall assign an operator

Instructor to; distribute the-Annual Simulator
ridelity Evaluation survey to all Unit
licensees.

6. 2. 3 - Licensee's responses to the Simulator
Fidelity Evaluation Survey questions 1shall 6e
completed and researched by assigned operator-
Instructors.

6.2.4 The ASOT, operations Consultant and. operator
Instructors shall:make aJdetermination on-
each licensee' comment.to. implement, or'not
implement, a change to the. simulator.

Rev.: 0
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6.2.5 The criteria used to determine;whether a

O' change shall be made shall be the-same'as~ l,

those specified in-item 6.1.5 of.this
. procedure.

6.2.6 All licensee responses to the annual survey
questionnaire, their associated rating, and
frequency of similar responses shall belisted in a formal summary letter, and,shall i

,

be distributed to all licensees. .

'

'"6.2.7 The disposition of feedback comments shall'be
included in the formal-summary letter t6-
inform the licensees of'the. survey results.

6.3 Disposition of Student. Feedback Forms. j
.

.

| 6.3.1 NTM-2.05, rigure 7.2, student feedback forms.
; shall not be required to be retained for any '
; simulator certification purpose. Any DR's

resulting from a student feedback form should
indicate that the source of the DR was from
student feedback,

a i

; 6.3.2 Annual survey forms returned and summary
letter shall be part of simulator

, certification records and shall be forwarded *

i to controlled Document storage.
,

1

7.0 FORMS

f 7.1 Simulator ridelity Evaluation
.

|
|

;

!
,

I
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FORM 7.1

O
,

TO: All OperLting Licensees - . . '

| Unit
|

TROM: .

| Ab Assistant Supervisor, i

| Operator Training [
| :

SUBJECT: Accuracy of Simulator
IUnit

i

Please take a few minutes.to fill out and return the attached i
! questionnaire concerning accuracy of the Simulator ~.

j (Unit) -

! We are interested in knowing of any deficiencies you may have- I
'

observed between the simulator and actual plant control -

( Eooms/ Control Boards. Including your name on.the survey form is

optional. i

:

Results of the survey will be distributed to all' licensees for ),.

| your information. All' items brought,to our attention will'be

| addressed in the results of the survey, withLa/ stated- I

j disposition. Please direct your comments.toward differences

between the simulator and Do not address training =.

| (Unit)

f topics or issues. Please send your response to-

i (Instructor's'Name)-

by If you have any questions,.please call.

(Date)
on .

(Name) (Extension)

O Rev.: 1)
Date: 1/12/89:
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FORM 7.1,

INSTRUCTIONS
.

'

..

For the following questions please circle the evaluation point which

BEST applies to each question.
'

I Ab

h N= No observable difference between siaulator and actual plant-
'

~

;

1= The difference between simulator'and actual plant is
' observable but has LITTLE OR NO AFFECT'on-the operators

|actions or diagnostic ability.
|,

'

2= The difference between simulator and actual plant may cause-
confusion or impair the operator's. ability'to diagnose or
take the required actions PROMPTLY. .

;

3= The difference between simulator and. actual? plant causes t

| confusion. The difference may causecan INCORRECT DIAGNOSIS Y.

! and/or cause the operator to take: INCORRECT ACTIONS.
'

'i
S= The difference between simulator and' actual plant say not-, ,

*

affect the cperator's actions or diagnostic ability, but'I i

j FEEL STRONGLY that the difference 4 should be corrected. .;

i
Please provide the specific differences in,the comment section
for any question not evaluated as "N".-

i

|

Providing your name is not mandatory.-

Rev.: 0-

-O Date: 1/12/89
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FORM 7.1

O
SIMULATOR FIDELITY

EVALUATION
'

..

'

A. PANELS, INDICATION AND CONTROLS
.

1. Okb you observe any differences between the plant and
the simulator regarding panels, meters, switches,
lights, scales, ranges, locations, etc.? N123S

!

|

!

2. Did you observe any differences between the |
"

plant and the simulator regarding simic, |
back shading, tags, labels, etc.? N1233

.

:

' |
B. INFORMATIONAL AIDS j

1. Did you observe any differences between the
plant and the simulator regardingithe
availability of. aids and reference materials
such as procedures, forms, prints, drawing,
operator-aids, etc.?

'

N123S

NAME
(Optional) .

Rev.: 0
t Date: 1/12/89\# NSEM-6.01 Page: 7.1-3 of|6
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FORM 7.1

O
.

C. AUDIBLE

1. Did you observe any differences between the ,

''
plant and the simulator regarding the types
and level of noise such as. annunciators, ,

printers, background, turbine, steam _or
incidental sounds? N1235 .

*

A>

I

l

..

D. COMMUNICATION

1. Did you observe any differences-between the
x_ plant and the simulator regarding the amount

and type of communication devices available? N123S
1
1

|

|
|

!

|

NAME
(Optional)

Rev.: 0

O Date: 1/12/89
NSEM-6.01 Page: 7.1-4 of 6 j
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FORM 7.1

O
E. ENVIRONMENT

1. Did you observe any difference between the '

..
plant and the simulator regarding the
amount-and type of normal and/or Emergency '

Lighting? N 1.2 3 S
'

A>

2. Did you observe any difference between the
amount, type, and arrangement of the
furniture? N123S

.

|

|

, F. PLANT COMPUTER
|
: 1. Did you observe an difference.between the
l plant and the simu ator regarding the PPC '

| input and output devices (CRT's, keyboards, i

printers, etc.)? N 1 2-3 S.

!

| 2. Did you observe any difference between the ,

plant and the simulator regarding the'PPC
functions, capabilities and responses? N1235

i
'

,

NAME
.

!.

(optional) <

,

'

Rev.: 0,
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|*

|

:)

|
1

FORM 7.1
| D

U,

| |

G. SIMULATOR RESPONSE

1. Did you observe any simulator response l
''

which you believe to be incorrect? N 1 2 3 S=
1

|m .

^1
1

.

'l

1.

|

2. Was there any procedural section, step or N123S
operation you were unable to perform
because of limitations of the simulator?

,

!

i

i

: ,

1

NAME
(optional)

:

!
| A Rev.: 0

V Date: 1/12/89,
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!

L 1.0 PURPOSE

This procedure provides guidance for ensuring-that newL

simulator guides, developed for training, use only
j certified remote functions, malfunctions,. initial j

conditions, software systems, and installed hardware. The;

procedure also provides guidance when a guide requires |
certifying a previously uncertified item.- j

'

|
.,

,,

| 2.0 APPLICABILITY |

Thisg rocedure applies to the Nuclear Training Department I

(NT W, including Operator Training Branch (OTB), Simulator
| Technical Support Branch (STSB), and other Northeast-

Utilities (NU) organizations performing functions in
support of the NU Simulator Certification Program.

3.0 REFERENCES

3.1 ANSI /ANS 3.5-1985 - This standard states the'ainimal
function requirements on design data and simulator 1
performance and operability testing.- 1

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.

O- 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 fo.r
effectively controlling simulator configuration..

3.5 NUREG 1258 December , 1987 - Describes the procedures
and techniques-which will be-employed to audit

t

certified facilities. I
i

4.0 DEFINITIONS,

4,1 Deficiency Report DR'- Form (STS-51-F1A) used tur the
Operator Training Branch (OTB) and the Simulator
Technical Support Branch (STSB) to record all
identified simulator deficiencies between-the: I

'

simulator and reference. plant.
|

|
Rev..: 0 '

O Date: 1/12/89
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1

"O
Simulator Operating Limit - A given simulator4.2
condition beyond which simulation is unrealistic or
inaccurate and limits may be imposed due to> plant
design limits, cor.puter code model limits, or.
observed anomalous response.

|

4.3 Design Limits - Extreme values for specified plant
'

parameters. Design limits are obtained from- ^

engineeriny_ design and accident analysis-documents, I
e.g.: maximum RCS pressure, peak containment
pressure, etc.

H;Am
4.4 Model Limits - Physical conditions which cannot be !

simulated by the model coding, e.g.: . critical-
pressure and temperature, core melt, clad melt, etc.

4.5 Anomalous Response - Simulator response.which- |
violates the physical laws of. nature-or differs l
greatly from expected response. Expected. response |
may be based on plant data, accident analysis, or
best estimate evaluation.

4.6 Simulator Instructor Guide (SIG) - A training |
document outlining the sequence of events for a i

simulator training session, SIG's also'contain
additional information for the instructor conducting 1.

the session.

(h 4.7 Initial condition ~(IC) an operational status at-

which the simulator can be initialized. -Included are
i time in core life, xenon, decay heat, power level,c

system and component operational status.

4.8 Remote Function (REM) - an instructor. initiated 1 1nput -,

j to the simulator model which will provide theLsames
discernible effects as the corresponding _ manual
operation in the reference plant.

4.9 Malfunction (MALF) - an instructor initiated inpututo;
the simulator model which will provide the trainees:

1

with similar discernible effects, (initial indic-
ations and response to corrective actions),Eas those
of a corresponding equipment malfunction in the?
reference plant,

i 4.10 Major Malfunction - those malfunctions which produce _ 1

L extensive integrated effects in.a number of7 plant
systems which requires complicated analysis to verify-

,I

.

acceptable response.

Rev. - 0 <

O Date 1/12/89 l
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5.0 RESPON0!BILITIES-

5.1 Asssstant Supervisor operator Training (1.50T ) =
. .

5.1.1 . Responsible for approving comp *eted Simulator
00ide Development Check Lists, NSEM-6.02 Form
7.1.

'

; ..
5.2 operato: Instructors

.

5.2.1 Responsible for implementing the_ controls of
this procedure when developing new simulator; ,,,
guides.

,

5.2.2 Responsible-for comp ~leting NSEM-6.02 Fore 17.1
| for-each new simulator guide developed.

| 5.2.3 Responsible for initiating revision of
'

certification lists,_ tests, and schedules;- i

identified in this procedure; when a new
simulator guide requires that a previously
uncertified remote function, malfunction, or |
IC be certified. '

,

.

j 6.0 INSTRUCTIONS j

i

6.1 Ensuring Remote Functions Used In New Simulator ''

Guides Are Certified
'

6.1.1 Remote functions used in_ developing a new
simulator guide should be selected from'

those specified on NSEM-4.03 Figure 7.1 as
being certified.

6.1.2 If the scenario being developed requires
usi'ng an uncertified remote function, refer
to section 6.6'of'this procedure.

6.1.3 If the scenario being developed requires a
remote function which does not presently
exist, a DR must be submitted.- Testing
requirements and revision.to appropriate
certification lists and testing schedules |will be in accordance with NSEM-5.02.

6.1.4 When all remote functions used in.the
completed guide have'been verified to be-
certified, the developer _shall initial the 1

appropriate check on NSEM 6.02 Form-7.1. 1

| \
L Rev.: 0 |
| Dater- 1/12/89 :

| NSEM-6.02 Page: 4 of 9 |
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6.2 Ensuring Malfunctions Used in New SimulatoriGuides
Are certified

,

6.2.1 Malfunctions used in developing a new
simulator guide should be selected from those
specified in the unit specific attachment to
NSEM-4.07 as being certified.

,

IfthescenariobeingdevelopedrequireI6.2.2
using an uncertified malfunction, refer to-
section 6.7 of this procedure.

;.

' a
6.2.3 If the scenario.being developed requires a

malfunction which does not presently exist, a-
DR must be submitted. Testing requirements
and revision to appropriate certification-
lists and testing schedules will be in
accordance with NSEM-5.02.

6.2.4 When all malfunctions used in the completed
guide have been verified-to be certified,-the. ,

developer shall initial the appropriate' check ~ .i
on NSEM 6.02 Form-7.1.

,

I'
.

6.3 Ensuring New Simulator Guides Use Certified Initial
Conditions .

6.3.1 Instructors-developing.new simulator guides

O shall compare initialization requirements
against those.specified.for the certified

.
IC's (as designated on the instructors

| station IC tableau).
;

1 6.3.2 Select the initial condition which: fulfills
| the initialization requirements for the d

guide.

!

Note: The guide may specify that the.IC be
; modified, at the start ofLeach presentation, .i

using certified remote functions and/or,

reference plant procedures..
,

6.3.3 If initialization. requirements-for the
scenario do not match:well with any certified
initial conditions or extensive modifications

j are required, refer:to NSEM-4.02 for develop-
ment of new certified IC's.

'

A

; 6.3.4 When the initial condition and any
modifications, per the above note, have been

'

verified as certified; the developer shall
-initial the appropriate check on NSEM 6.02-
Form 7.1.- -

j Rev.: 0 . .

O5
Date: 1/12/89. .
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l
6.4 Ensuring That New Guides Contain Appropriate Cautions

Concerning Simulator Operating Limits

O 6.4.1 Instructors shall review the listlof plant
design and simulator model limits to
determine if conditions in the-scenario may
cause a limit to be exceeded.- j

6.4.2 If an limit (s) may be exceeded, a nott'shall j
'e in luded in the body of the-guide, just 1c
prior to the initiating conditions. The note 1

should contain the following |

6.4.2.1 The conditions / trainee responses
which could cause the limit to be |
exceeded, j

6.4'.2.2 The parameter name and.the
numerical value of the limit.

6.4.2.3 The response of the simulator-if
the limit is exceeded,_(freeze,
alarm, etc.).

6.4.2.4 _ Instructions regarding whether-or "

not training should-proceed and any qinformation to be provided to |,

trainees. Example: "SG tube !q primary to secondary 6P has- |Q exceeded the design limit of 2000
-psid, tube ruptures ^may_ occur if 1|

!
this condition was to occur."

6.4.3 Instructors shall review the list of,
'

simulator " anomalous-responses" listed-on
NSEM-4.08 Form 7.2 to determine if. events.in
the scenario may cause an: anomalous response.

6.4.4 If required, a caution shall be-included.
The caution should be located in'the= body of
the_ guide, just preceding the directions

|

,

which could lead to an-anomalous-response,
and contain the followings

j 6.4.4.1 A bold. heading, e.g., CAUTION'

| 6.4.4.2 A brief description of the-
|l anomalous response. |

6.4.4.3 The actions which would cause the
anomalous response, if appropriate.

.

Rev.: 0'O Date: 1/12/89-
NSEM-6.02 Page: 6-of 9-
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,

l

6.4.4.5 Directions to inform trainees-that

O- specific indications will not
provide accurate information due to-
simulator modeling= limitations. J

1

6.4.5 When the entire scenario has been evaluated I
'

for-simulator operating limits and any
required notes and/or cautions have been'
included, the developer shall initial the-
appropriate check on NSEM 6.02 Forn 7.1.r

| 6.5sa> Testing Newly Developed Simulator Scenarios .

|

6.5.1 Each newly developed' simulator guide shall be |
test run to verify; proper response from .

simulator hardware and software' systems
,

required by the scenario.'

6.5.2 All initial conditions, remote functions,.
malfunctions, I/O overrides, and manip -
ulations specified in the guide shall be
checked-in the same' sequence.and conditions
as specified. |

-

..
,

6.5.3 Where trainee actions will significantly |
affect simulator response, additional testing. ,

will be. required. Example: . Simulator
response to an ATWS with and without operator

; action to manuelly-trip.the reactor.
.

a

6.5.4 The developer-shall evaluate the, simulator -

response to ensure that response.is
reasonable for existing conditions. This
opportunity should also be-used to ensure
that che simulator response will seet the-
goals of the session.

6.5.5 If the test run produces unexpected /unex-
plainable results, perform the following:

_

6.5.5.1 Refer to the respective Simulation
System Diagrams to verify that

'

required flowpaths, functions, and ,

controls-are modeled.

6.5.5.2 If required items ats not modeled,
-

the guide should be= modified to "

4obtain desired results using .
existing modeling; or a DP could be- :

submitted to expand the secpe of ,

simulation.

Rev.:- 0:
bate: 1/12/89O NSEM-6.02 Page: 7 of19-
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b

6.5.5.3 Submit a DR for unex
plainable~ response. pected/unex-s

6.5.6 If the simulator guide needs to be modified. .

due to unexpected response-or inability to |
meet session goals, refer to?-the' appropriate |
section(s) of this.procedureito ensure-t, hat.
all items-remain-certified. *-

6.5.7 After the completed simulator-guide ~has been
'

successfully test run,-the developer shall
am initial the appropriate check on NSEM-6:02

.

Form 7.1. H

6.5.8 The completed NSEM-6.02 Form 7.1 check list
shall accompany the new: simulator guide
during the review and approval process.

6.6 Certifying An Uncertified' Remote Function

Note: A remote function isicertified by development
and successful completion of.a testing
procedure. The test procedure can be-incor- ,

potated as part of the respective system test
or as a separate remote function-test. - The
first option is preferable since performance- .

test scheduling is automatically covered.

() 6.6.1 Refer to NSEM-4.01 for development and
.

,

'

execution of a remote function test as part4

of its respectiveEsystem' test', or t -

| 6.6.2 Refer to NSEM-4.03 for development and
execution of a' separate test procedure for i

*

the remote function. :

6.6.3 After the remote function has'been
. J

successfully tested, initiate: revisions to
include the remote functionnand/or-its test
procedure in the followings.

,

6.6.3.1 NSEM-4.03 rigure :7.1, Certified.
.

Remote Functions List.

6.6.3.2 NSEM-4.07 Unit Specific ^ Appendix A, I
Performance Test Schedule (only if i

the remote 1 function'is certified !
per NSEM-4.03).

U

I !

| Rev.s. 0

O' Date: 1/12/89~
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() 6.7 Certifying An Uncertified Malfunction

'6.7.1 With the concurrence of the ASOT,
as major or minor. gorize

,

cate
the malfunction (s)

!

6.7.2 ror major malfunctions, refer to NSEM-4.04
for development and execution of a test.
procedure. '

.

6.7.3 ror minor malfunctions, refer to:NSEM-4.05'
for development and execution of a test

,,

Jh> procedure. !'

'

6.7.4 After the' malfunction has been successfully1
tested, initiate revisions to include the
malfunction in.the following:

6.7.4.1 NSEM-4.07 Unit _ Specific-Appendix A,-
Performance Test Schedule. 1

6.7.5 Review / revise the.Cause and_Effect document
for the malfunction per-NSEM-4.04. 1

~i
6.8 Disposition Of Forms Generated

4

! 6.8.1 The simulator guide development checklist, -

NSEM-6.02 Form 7.1-is. reviewed.and, approved j,

by the ASOT at the same time =as the newly. |
-

,

; developed simulator' guide. '

t 6.8.2 After tho' SOT releases the simulator guide
for use, the simulator guide development- t

i
checklist will remain with the original-copy I

| of the guide. i.

7.0 FORMS

7.1 Simulator Guide Development checklist

i

8.0 ATTACHMENTS [i
3

| None ,

i l

I
( if

L >r

! i

;O-
Rev.: 0.
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FORM'7.1

O SIMULATOR GUIDE DEVELOPMENT CHECKLIST.

Guide #: Developers
I

' t
.,

Remote Functions: Initials (

All remote functions contained in the guide or likely
to be requested by trainees have been verified to be -

.

certifiedJ>
.|

Malfunctions:

All malfunctions contained in the guide have been-
been verified to be certified.

Initial Conditions:

The initial condition (s) contained in the guide .

have been verified to be certified or have been
developed from certified IC's in accordance with

{NSEM-4.02. .

Simulator Operating Limits:

The simulator guide has been evaluated for operating
| limits and/or anomalous response. Appropriate notes
; and/or cautions have been included, if required.
!

Test Run:

The scenario contained in the guide has been test |

run on the simulator. Simulator response is
reasonable and expected.

Completed:
,

Developer Date

Approved:
ASOT Date

Rev.: 0( -) Date: 1/12/89\/ NSEM-6.02 Page: 7.1-1:of 1
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|
|

1.0 PURPOSE

) This procedure provides guidance for.the collection and
maintenance of reference plant performance data. /(

|

2.0 APPLICABILITY |

This procedure applies to the Nuclear Training Department i
(NTD), including Operator Training Branch.(OTB), Simulator |

Technical Support Branch (STSB), and other Northeast
Utilities (NU)-organizations-performing' functions in
suppent of the' NU Simulator Certification Program.

3.0 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 l, I.pril, 1987 '- This guide
describes an acceptable methodology for. certification
by endorsing ANSI /ANS-3.5, 1985 with some additional

,

requirements. i

*3.3 10CFR55.45(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 NUREG 1258 December., 1987 -1 Describes the: procedures
and techniques which will be employed'to audit
certified facilities.

.

i

7 3.6 INPO 86-026, Guidet.ine for Simulator' Training,
j October, 1986.
:
|

! 4.0 DEFINITIONS
,

'

4.1 Deficiency Report (DR) . form.(STS-BI-F1A) used by
the Operator Training Branch (OTB) and the Simulator- |

-

; Technical Support Branch (STSB) to record all-
;identified simulator deficiencies between the

simulator and reference plant.;

i

|

'
;

3,

()i Rev.: 1
.

Date:- 6/27/89
Page: 1 of 8-
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'
.

!.

i ,

! -

! 4.2 Reference Plant Data bcok (PDB) - a compilation of
| reference plant data roe specific plant transients / 6

i evolutions. The data defines plant parameter
I response to specific initiating events or evolutions.
! Reference plant data may be used to verify simulator -

I response for certification testing, for training
i development, or as supporting data for DR submittal.
| >

| ,

j 5.0 RESPONSIBILITIES

| 5.1 Assistant Supervisor, Operator Training (A80T)
Jh> 4

5.1.1 Responsible for assigning individuals to,

; collect and collate data for selected plant
? events. 1

!

5.1.2 Responsible for reviewing new PDB entries and;

, assigning personnel to perform testing or
! develop training, as appropriate.
4

5.1.3 Responsible for ensuring that the Operations4
-

Consultant and instructors associated with,

the unit are made aware of new PDB entries.'

,

5.2 Operator Instructors

^5.2.1 Res onsible, as assigned, to collect and
col ate data for selected plant events,

5.2.2 Responsible, as assigned, for performing
simulator testing based on PDB entries,
(certification and routine testing).

5.2.3 Responsible for reviewing new PDB entries.
5.2.4 Responsible, as assigned, for developing

training based on PDB entries.

5.3 Operations consultant

In addition to the responsibilities of 5.2.1, 5.2.2,
and 5.2.3 above; the operations Consultant is <

responsible for maintaining and updating the IReference Plant Data Bonk.
I

1
*

|6.0 INSTRUCTIONS

6.1 Maintaining the Reference Plant Data Book (PDB) |

6.1.1 The reference plant data book contains plant
data for specific transients and evolutions
which have occurred at the reference plant.

O Rev.- 1

Date: 6/27/89. ,

Page 2 of 8
NSEM-6.03

!
!

.,_.. _ . _ , _ . . . _ _ _ - . ~ ,



- . . . . - - . - - - . . - . - .-. .- . .- . .. - -

d
4

! i

1

j

i '

i 6.1.2 The PDs may also contain non-event |
; miscellaneous data such as computer display i

formats, printouts of various computer I

; programs, sketches, and sundry forms. Such j
i data ma be grou ed under a common
i "miscel aneous" eading. This group shall

have its own tabbed divider and index entry.
other guidance for identifying data collected,

! should be used only as appropriate.
I

j 6.1.3 Each transient or evolution shall be
, maintained as a separate section containing

A> all of the appropriate data for that event.

6.1.4 Each event shall be. sequentially numbered and 1
.| be preceded by a tabbed divider,

j 6.1.5 An index shall be maintained, listing each
'

event by its sequential number and;

i descriptive title.

; 6.1.6 The first page for each event shall be a
brief descri tion of the event. To the4

extent possi le, the following should be ,

included:

6.1.6.1 Time end date of <c9nt. .

,O 6.1.6.2 Initial conditions 4 power, MWTH,
N_/ MWE, mode, burnup, major equipment,

i status, abnormal alignments,
control rod position, equipment out
of service, on-going evolutions.

6.1.6.3 Initiating event, with component
specific identifier if multiple

| similar components exist. Example: '

"A" RCP tripped.'

6.1.6.4 operator actions affecting plant
response. Timing should be
included, if known.

6.1.6.5 railure of equipment which should
have responded to the event and
thereby affects plant response.

6.1.7 Copies of plant chart recorders shall be
labeled to indicate the parameter name and
instrument ID number.

!,
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i

l 6.1.8 To the extent possible, copies of plant chart |
recorders should be marked to indicate the '

,

I time of the initiating event. Additional
; time marks or a notation of chart speed
j should be included. This will aid in
; correlating parameter responses.

] Note: The above may not be possible for plant data
collected prior to implementation of this

j procedure, but should be included for
subsequent data collection.

6.1.9 Where known, the time of vperator actions

]
affected by the action. plant data which isshould be indicated on4

6.1.10 Each page of data for a specific event shall
be marked with the sequential number for the
event. i

!

6.1.11 The PDB shall be maintained in the location
designated in NSEM 3.01, rigure 7.1.

:

; 6.2 Identifying Events for Incorporation in the Reference "
Plant Data Book)

.

6.2.1 Potential events may be identified by one or
more of the following:

'O:
6.2.1.1 Reviewing SS logs, PIR's, LER's, or

morning meeting notes.
.

6.2.1.2 Reviewing plant operating history -

summaries.

6.2.1.3 Verbal reports from plant
management, operators, or others.

6.2.1.4 Reviewing plant scheduling
documents for upcoming evolutions, o
tests, or surveillances.

!

6.2.2 As a minimum, the following events should be
considered as potential candidates for data
collection:

6.2.2.1 Plant trips with complications.

6.2.2.2 Major-equipment malfunctions which-
1initiate transients.

..

l
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'
6.2.2.3 Power escalation data for post

i refueling plant startups.

6.2.2.4 Special tests.

i 6.2.2.5 Non-routine surveillance testing, i

6.2.2.6 Transients initiated by operator l
error in control board '

j manipulations.

Ab 6.2.2.7 other events with good potential
q for training. I

I 6.2.3 Events selected as potential candidates for
, data collection should be compared to
! existing events contained in the PDB. !

,

6.2.3.1 Events similar to pre-existing PDSi

events may be deleted from consid- !

i eration. Examples: plant trip due
to loss of "A" RCP vs. "B" RCP, low
SG level trip due to loss of "A" "
feed pump vs. "B" feed pump
(effects are similar/ symmetrical).'

4

6.2.3.2 The A50T should be consulted when
uneettainties exist concerning the,

; value of data collection for a
| given event.

! 6.2.3.3 The ASOT shall assign one or more
individuals to collect plant data
for events selected.

6.3 Collecting Plant Data for Events Selected for the PDB

6.3.1 Data collection should be performed in a
timely manner while data is readily
retrievable and specifics are fresh in the
minds of those involved.

6.3.2 The assigned individual shall make
arrangements with the Operations Deparment to
copy chart recorder traces when the pertinent
sections are contained on chart rolls
installed in recorders.

Note: Due to plant evolutions and the critical
nature of certain chart recorders, it may be
necessary to wait until the chart is changed ;

out before copying.

() Rev. 1
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| 6.3.3 Plant typer data relevant to the event should '

1
-

be copied..

i
6.3.4 The SS log should be reviewed for the event i

j time period and pertinent facts extracted.
|

| 6.3.5 Informati n from PIR's or copies of PIR's
'

should be collected.
I ;

6.3.6 operations personnel involved in the event |
| should be interviewed to determine operator |

| Am, actions and timing. ;

6.3.7 Surveillance / test data forms (if
i appropriate), should be copied. .

6.3.8 Any other sources of pertinent data should be
investigated and pertinent data extracted or
copied.

|

6.4 collating Data collected .

6.4.1 Using the PDB.index, select the next
~

1

.
sequential number for identifying the event. !

6.4.2 Enter a brief descriptive title in the index, -
.

next to the number used. Handwritten entries
are acceptable,

6.4.3 Mark all data sheets with the number for the
event.

6.4.4 Mark each chart recorder trace with the-
parameter name and instrument ID number.

6.4.5 Mark each chart recorder trace for time of I
the initiating event. Additional time marks !
or a chart speed notation should be added to
aid in correlating parameter response.

6.4.6 Where known, indicate the time of operator ;

action where parameter response-is affected I

by the action. '

6.4.7 Where known, indicate the time of major
equipment actuations_which affect parameter-

,response. J

6.4.8 Develop a brief description of ths event as a
cover page. . Refer to step 6.1.6 o? this
procedure for guidance on. content.

O' Rev.: 1- ,
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I| 6.4.9 Data sheets for the event should be arranged
in logical order with the first pa

j the description developed per 6.4.ge being
'

5.
,

! Note: " Logical order" may vary from event to event
i based on the nature of the initiating event.

. 6.4.10 The completed package shall be entered in the
'

PDB with a tabbed divider identified with the
event number from the PDS index.<

!

I 6.5se>Using The Reference Plant Data Book

6.5.1 New PDB entries shall be reviewed by the ASOT
.

to determine the following:

6.5.1.1 If the event data could and should'

be used as a basis for simulator,

certification testing.

i 6.5.1.2 If the avent should be used as a
basis for developing training.

"
6.5.1.3 If the event should be tested for

simulator response due to its!

unique nature. .

1
;

6.5.1.4 If the event does not fall in one
of the above categories, but may be
useful as a historical record.
Example support future DR
submittal.

6.5.2 Based on the determination of 6.5.1, the AsoT
shall assign personnel (as appropriate) to,

perform the following

| 6.5.2.1 Incorporate the event data and
| perform certification testing as

required, per the appropriate NSEM
; procedure.

6.5.2.2 Develop simulator and/or classroom
training based on the event.

6.5.2.3 Perform simulator response testing,
simulator response evaluation, and
DR submittal as required.

: Rev.: 1
1 Date 6/27/89
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6.5.3 The Operations consultant, Unit software
i coordinator, and all instructors, associated ,
'

with the unit, should be made aware of the
i existing event data. This may be handled in
j an informal manner and documentation is not
; required.

P

7.0 rORMS

None
a

8.0 ATTACHMENTS

| 8.1 Marginal Note "trectory ,
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1.0 PURPOSE
]

O, This procedure defines the process to be used to expedite
simulator modifications when changes to the reference plant
are of such an extensive scope as to seriously challenge
the ability of the simulator to function as a plant
referenced simulator.

2.0 APPLICABILITY

This procedure applies to the Nuclear Training Department 1

(NT E including Operator Training Branch (OTB), Simulator |
Tec E cal Support Branch (STSB), and other Northeast '

Utilities (NU) organizations performing functions in
support of the NU Simulator Certification Program.

3.0 REFERENCES

3.1 ANSI /ANS 3.5-1985 - This standard states the minimal- '

functional requirements on design data and simulater r

performance and operability testing.

3.2 NRC Reg 1.149 - Rev. 1, April 1987 - This guide a

describes an acceptable methodology for certification
by endorsing ANSI /ANS-3.5, 1985 with some additional '

requirements. *

j h 3.3 NUREG 1258 - Cecember, 1987 - Describes the procedure
and techniques which will be employed to audit
certified facilities.

3.4 NSEM-5.01 - This procedure details the Simulator;

Modification Control process.,

; 3.5 NEo 5.18 - This procedure defines the requirements
'

for the preparation, review, approval, and control of
Project Descriptions.

|
|

| 4.0 DEFINITIONS s

4.1 Deficiency Report (DR) - form (STS-BI-F1A) used by
the operator Training Branch (OTB) and the simulatori

Technical Support Branch (STSB) to record allt

identified simulator deficiencies between the,
'

simulator and reference-plant,

i
|
i
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4.2 Major Plant Modification - a significant change made

O to the teference plant which cannot be trained around
on the simulator and would result in negativa
training. Major plant modifications such as the
extensive component relocations /changeouts associated
with a control Room Design Review, seriously
challenge the ability of the simulator to function as
a plant-referenced training / examining tool.

5.0 RESPONSIBILITIES

5.1 8* simulator configuration control committee (sccc)
i

Responsible for approval of NsEM-6.04 Forn 7.1,
designating a design change as a Major Plant
Modification.

5.2 Manager, operator Training (MOT)

Responsible for concurrence of NSEM-6.04 Form 7.1, I
designating a design change as a Major Plant
Modification.

.

5.3 Manager, simulator Technical support stanch (MSTss)

Responsible for allocation of hardware and software -

resources to support timely implementation of Major() Plant Modifications.

| 5.4 supervisor, operator Training (50T) J
f

| 5.4.1 Responsible for allocation of unit OTs
resources to support timely implementation of
Major Plant Modifications.

5.4.2 Responsible, with the A80T, for;

; recommendation of NSEM-6.04 Forn 7.1,
I designating a design change as a Major Plant l

Modification,

j 5.5 Assistant supervisor, operator Training (AsoT)
,

1

| 5.5.1 Responsible, with the s0T, for recommendation
of NSEM-6.04 Form 7.1, designating a design
change as a Major Plant Modification.

| .

| !

|
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| '

;

!
1 i'

1 5.5.2 Responsible for scheduling simulator avail-
'

ability to support timely implementation of'

Major Plant Modifications.

5.5.3 Responsible for ensuring appropriate
administrative controls are instituted if
simulator training is to be delivered prior

'
to the successful completion of a Major Plant ,

Modification. *

<

5.6 operations Censultant/ operator Instructors

'" Responsible, as assigned, for performing activities
supporting the timely implementation of Major Plant
Modifications.

; 6.0 INSTRUCTIONS

6.1 Identifying Plant Design Changes with the Potential
for Designation as Major Plant Modifications.

Note: Due to the impact on NTD resources and simulator *

availability it is essential that Major Plant Mod- a

ifications be identified in their early stages.
Awareness of forthcoming plant design changes, with!

major impact, via normal contact with plant staff *

generally precedes formal notification by a signif-

O icant margin. Early awareness may also come from the
project engineer fulfilling the NEo 5.18 requirement '

to include simulator hardware in the Project
Description. At the earliest opportunity, OTS should
research all major plant design changes to determine
the need to implement this process.

6.1.1 Upon awareness of a forthcoming plant design
change with major impact, the AsoT shall
assign the operations consultant or an
operator Instructor to research and follow
the project.

6.1.2 The individual assigned shall schedule
meetings-with engineering and-operations
personnel involved in the project.

6.1.3 To the extent possible, the assigned
individual shall obtain project schedules,
copies of drawings and prints, parts lists,
purchase orders, and any other documents
necessary to determine the scope of the
project.

,

Rev.: 0
Date: 1/12/89.

(~
NSEM-6.04

. - . - .. .- . .. - - - . - - - - .- - --...



. . - - . . - - - . . - . - . . - - _ _ - - . -- . . _ _ . . . - - - _ __ _ _

.

1 -

'

6.1.4 When the necessary documents have been
; obtained, the assigned individual, the ASOT,

and the 50T shall meet to review the projecti

and make the determination as to whether or,

' not to recommend that the project be
; designated a Major Plant Modification. The
'

following impacts of later implementation
shall be considered:

, ,

6.1.4.1 The ability to " train around" the
change and the limits that would be
imposed on the scope of simulator,,
training. *

6.1.4.2 The ability of the simulator to
function as a plant referenced
simulator.

6.1.4.3 The potential for negative training.

6.1.5 Proceed to section 6.2 for plant design '

changes where implementation of this process
is recommended. Otherwise the design change
will be handled per NstM-5.01. a

6.2 Recommending Implementation of the Major Plant ,
*Modification Process

() 6.2.1 rill out an NSEM-6.04 Form 7.1 for the plant
design change. The following information
shall be included:

6.2.1.1 A description of the change
including panels, systems, and
controls affected.

6.2.1.2 Justification for implementing this
process, (training limitation,
simulator fidelity, negative
training potential, etc.).

6.2.1.3 Expected plant in-service date.

6.2.2 The ASOT and SOT shall review the information
contained on NSEM-6.04 rorm 7.1 for complete-

i

ness and accuracy and sign the form. '

6.2.3 The signed NSEM-6.04 rorm 7.1 shall be
presented to the MOT for concurrence.

Rev.: 0
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6.2.4 The ASOT and SOT should brief the MOT on the'

j change, discuss possible alternatives and
provide any additional information requested.

6.2.5 When the MOT signs NsEM-6.04 Forn 7.1
indicating concurrence, proceed to section i

6.3. Otherwise the plant design change will
| be handled per N8EM-5.01.
|

| 6.3 Approving Implementation of the Major Plant Mod-
: ification Process

'"*6.3.1 Copies of NSEM-6.04 rorn 7.1 shall be
distributed to the Director, NTD and the
Manager, STSB for review prior to discussion
at an SCCC meeting.

i 6.3.2 The design change shall be brought up for
i discussion at the next available SCCC e

i meeting by the appropriate Operations
j Consultant or A80T.

| 6.3.3 The SCCC shall establish an implementing date
i based upon training requirements, simulator a

availability, the plant implementation
: schedule, STSB resources and the priority of

other scheduled work.
*

|() 6.3.4 When the chairman signs NsEM-6.04 Forn 7.1
; indicating SCCC approval in designating the
; design change as a Major Plant Modification,
i proceed to section 6.4. Design changes
: disapproved by the SCCC will be handled per
| NSEM-5.01.
,

) 6.4 Implementing Maior Plant Modifications
.

| 6.4.1 For an approved Major. Plant Modification, ,
' submit a DR. Include the date at which the
i DR becomes priority 1 (the date when training
'

must stop).
i

6.4.2 The completed NSEM-6.04 Forn 7.1 shall be
submitted with the DR. The form will then
become a permanent entry in the SDC whichi

addresses the DR.
a

6.4.3 The design change will be handled per the '

process specified in NSEM-5.01, with the
following additional requirements.

.

?
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I 6.4.3.1 The Manager, 8788 is assigned :

O responsibility for allocating .

hardware and software resources to i
,

j ensure timely implementation of the
,

Major Plant Modification.

6.4.3.2 The respective 50T is assigned
responsibility for allocating unit
OTB resources to support timely
implementation of Major Plant Mod-
ifications.

,

! '"
6.4.3.3 Preparation and development work.may

'

begin immediately. However, due to
the extensive impact on NTD-

1 resources and simulator .

'

! availability, hardware and software
changes shall not be made to the,

'
simulator until the respective
modifications to the reference plant '

are installed in' final form.

6.4.3.4 Simulator training shall not be
delivered after the plant inservice o

date until the respective simulator
modifications have been completed
and successfully tested. As an -

alternative, administrative controls

O| may be instituted to limit the
simulator curriculum to preventI

j negative training.
1

i 7.0 roRMs
:

Major Plant Modification Designation and Justification

i

|
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'
;
,

|

| FORM 7.1

MAJOR PLANT MODITICATION DESIGNATION
; AND JUSTIFICATION

'
i

Unit Expected Plant In-Service Dates
,

;

Plant Design Change Description:
m ,

i

..

,

i

.

O
1

|

|

|

|

|

l

|

l
1
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i

1

1 TORM 7.1

MAJOR PLANT MODITICATION DESIGNATION
AND JUSTIFICATION

I I

l
i.

<

Justification:
1

1

! &
,

J

r

en

:
.

O

RECOMMENDATION: DATE:
ASOT

RECOMMENDATION: DATE:
SOT

.'ONCURRENCE: DATE:_

MOT

APPROVAL: DATE:
SCCC

SCCC MEETING NO.:
'

>
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: VOLUME 3
4

!

1

1

!

) MILLSTONE UNIT 3 SIMULATOR
J

| PERFORMANCE TEST REPORT
,
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1
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