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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).

.

I 2.0 APPLICABILITY )
1'

This procedure applies to all individuals within the Nucleari

Training Department who are involved with the Simulator
Maintenance, Training & Certification Programs.

3.C REFERENCES
,

,

3.1 AN81/ANs3.5-1985 - This standard states the minimal
funct.1onal requirements on design data and simulator
perfotaance and operability testing.

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

an acenptable methodology for certification by
'endors:.ng AN81/AN8-3.5, 1985 with some additional

"requirsments.

3.3 10CPR 55.45(b) - Mandates a timetable for simulator '

facility certification and specifies additional
testing requirements.'

3.4 INP0 Good Practices T0-504 - Describes techniques for
effectively controlling simulator configuration.

3.5 NUREO 1258 December, 1987 - Describes the proceduras
and techniques which will be employed to audit

I certified facilities.
1

3.6 INPO 86-026, Guideline For simulator Training,
Octobct, 1986.

3.7 INP0 87-006, Report on Configuration Management in the
Nuclear Utility Industry, July, 1987.

4.0 DEFINITIONS

4.1 Nuclear Simulator Engines 7 lng Manual - A controlled
manual which contains the required procedures for
development and implementation of the simulator
Certification Program.

|

|
.

Rev.: 3
Date: 5/11/89
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4.2 Simulator configuration control Committee (SCCC) -

The. committee responsible for overall simulator design
control and management of NTD resources involved in
the staulator development, maintenance and certifica- ,

i

tion effort. The. committee shall include as permanent
members; the Director of NTD the Managers of 075 and
STSB and tho' Operations Consultants.

,

The Director-NTD shall chair the committee and the
Manager-STSB shall function as the. secretary.
The minimum permanent members required to constitute j
a quorum are two management representatives ,'

(Director / Managers) and one Operations Representative !

(operations Consultants). . The Manager-STSs shall act j

as chairman in the Director's' absence.

4.3 OTS - Operator Training Branch'of the Nuclear Training )
''

Department.
I4;4 STSS - Simulator Technical Support tranch of the

Nuclear Training Department. ,

!

4.5 ASRMS - Administrative Services and Records Management ia'

Section.
_

l'

| 4.6 PDCR - A Plant Design Change Record which contains all
inecessary information and foras'tc accomplish in an

orderly manner the modification of a plant system,
structure or component. |

.

4.7 LER - Licensee Event Report required by NRC 10CPR
50-73 which describes chose events which shall be . -

reported within 30 days after= discovery of the event. .

,

| 4.8 80ER - Significant Operating Event-Report'is generated
'

by INFO and distributed to industry members. It
: includes recommendations concerning the event which

must be addressed by concerned facilities,

4.9 NRC Form 474 -The form submitted to the NRC by the
s facility licensee for the-certification, recertifi-

cation, and for any change toca simulation facility
performance testing plan after the initial submittal4

'

of such a plan.

4.10 E0Ps - Energency operating Procedures address the
-required response by operations perse'nnel to energency
conditions.

Rev.: 3
Date: 5/11/89 i
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5.0 RESPONSIBILITIES
:

L 5.1 Director, Nuclear Training
4

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

establishment of= goals. ;'

j, 5.1.2 Responsible for the am:i;nnent of personnel
necessary-to achieve and maintain simulator !

configuration.
' :

5.1.3 Responsible for chairing the SCCC. |

.
5.1.4 Responsible for final approval of all NSEM. |

!
| procedures.

. 5.2 Manager, simulator Technical Support j;
-

i

5.2.1. Responsible for review and approval of those"

NSEM procedures developed by STSB. 1
,

|

5.2.2 Responsible for assigning personnel to develop
t' ST58 procedures required for the Configuration -.

Management Program and the simulator
certification effort.4 .

5.2.3 ~ Responsible for coordinating the various 1'
'

NTD branches-and sections'to ensure that thei

simulator certification effort is accomplished
according to the time table.'

J5.2.4 Responsible for choicing the SCCC in the
abdence of the Director, Nuclear Training. )

l
i 5.2.5 Responsible for coordinating the review and j

distribution of all NSEM procedures. j

5.3 Manager, operator Training

5.3.1 Responsible for review and approval of those I
'

NSEM procedures developed by OTB.
:

5.3.2 Responsible for assigning personnel to develop
the OTS procedures required for the Configu- '

lration Management Program and the simulatori

;

' certification effort. |'

|

|

|

l

Rev.: 3 . i

Dates.5/11/89
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5.4 Supervisor, AsRMS

5.4.1' Responsible'for' assigning personnel to perform*

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

5.4.2 Responsible for maintaining the documentation
necessary to support ~the configuration Manage-

.i- ment program and simulator certification
activities..

5.5 Simulator configuration control committee (8ccc)

5.5.1 Responsible for reviewi'ng and commenting on all
.

procedures which make up the Nuclear Simulator '

Engineering Manual.

5.5.2 Responsible for ensuring continuity across-all
four certification programs.

5.6 Assistant Supervisor operator Training (A80T) !

5.6.1 Responsible for review and approval of plant *

specific certification tests or plant specific i

documents.
|

.

6.0 INSTRUCTIONS

6.1 Layout of the Nuclear Simulator Engineering Manual
(NSEM)

6.1.1 Section 1 of the NSEM shall contain those
procedures which provide administrative

;guidelines, including: '

s

Branch Responsibilities i.

| /f\ |Maintenance of the N8EM.

6.1.2 Section 2 of the NSEM shall contain those.
procedures dealing with: defining the scope of
simulation for certification, including:

1

Scope of Hardware Certification.

Scope of Software certification.

Scope of runctions (Instructor directed,.

malfunctions, etc.) to be certified

|

!

!

Rev.: -3- |

Date: 5/11/89
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6.1.3 section 3 of the NSEM shall contain those
procedures dealing with the simuletor Design
Database and Documentation, including:

Documentation standards.

Generic Database Content.

Unit-Specific Data. Indexes.

Designated Locations For Data / Documents-.

6.1.4 Section 4 of the NSER shall contain those
procedures dealing with simulator performance
testing and. verification, including:

Annual operability Testing -

.

Initial conditions controls ..

simulato operating Limits 1
.

Real-tiad Simulation Testing.

system Testing.

Malfunction Testing.

Remote Function Testing.

Normal Operation Testing.

Instructor Station Interface Testing |.

Plant-referenced. Physical Fidelity.

* p

6.1.5 section 5 of the NSEM shall contain those
procedures dealing with simulator configuration ;

,

Management, including: !

Simulator Modificatica Control.

Design Data Base-Update.

DR Retest Requirements.

Performance Test Update.

6.1.6 section 6 of-the N8EM'shall contain those i

procedures dealing with.outside events which
affect the Training Program and/or Trainer
configuration, including: '

-collection and Review of New Reference.

Plant-Performance Data- 1

Student reedback-.

LBRs, 50ERs, PDCRs, etc. ,.

curriculum Testing },

Development of New Simulator Training '

.

Guides
'

Major Plant Design Changes.

Rev.: 3
Date 5/11/89

N8EM-1.01 .Page: ~5 of 10
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6.2 Format of NSEM Procedures

6.2.1 cover sheet

Bach procedure in N8EM shall have a cover ~ sheet
delineating the procedure number, title,'secc
meeting number, approval sign-off,, revision
number and date.

The proper Branch Manager shall indicate approval-
of a NsEM procedure by signing the cover,page,-
i.e.,' Responsible Individual sign-off.
The Director, Nuclear Training shall indicate.
approval of a NEEM procedure by signing the
cover page.

6.2.2 content

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

6.2.2.1 Purpose-(Numbered 1.0)-
.

This section shall state-the concise
objective of the procedure.

6.2.2.2 Applicability (Numbered 2.0)

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

;

6.2.2.3 References (Numbered 3.0)

This section shall list the governing 1
documents which form the basis for the
procedure, and other documents which
are' referenced within the procedure.

6.2.2.4 Definitions (Numbered 440)

This section shall define teras which'

are unique or specific to understanding
the procedure. ;

.

Rev.: 3
Date: 5/11/89

N8EM-1.01 Pagen 6 of 10
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!

6.2.2.5 Responsibilities (Numbered 5.0)

This section shall identify by title'

the individuals responsible for
taplementing the procedure, and briefly }
'entify their key responsibilities. !

l

6.2.2.6 I9 '. ructions (Nuubered 6.0)
Thia section shall' provide instructions
which fulfill the stated purpose of the- i

procedure. This section shall also
'

'
. include appropriate. quantitative and .'

-

'

qua.\itative acceptance criteria for
: dett' raining and. documenting that the ,

activities have been satisfactorily |
acccaplished.

,

6.2.2.7 Figures (Numbered 7.0)
:

lThis section shall' include figures,
forms and tables and shall be labeled :

as " Figure-7.1", " Figure 7.2", etc.- j ='
'

A descriptive title and the figure-

number shall be located at,the top
center of the page.'

,

'!
6.2.2.8 Attachments (Numbered 8.0) :

IThis section shall include additional
or amplifying information such as

|
guidelines and examples or.say contain

' plant specific tests or plant specific .

occuments. Attachments shall be.

. labeled as " Attachment 8.1", Attachment
8.2", etc.L The-attachment number and a
descriptive title shall tMe located at ,

the top center of the page. |

6.2.2.9 Appendices-(Numbered Alphabetically)

This section shall contain amplifying '

information, plant-specific tests or ,

:P ant specific documents.l
|

i

-
,

P

5

:
'

!

!

|

Rev.: 3
. .

Date 5/11/89
NSEM-1.01~ Fage: 7-of.10, '
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6.2.3 Paee Identification
'

b The abbreviation NSEM followed by the appro-
i priate procedure number shall be located at the

bottom center of each.page. In addition, the ;

i revision number, date-and page number of total '

pages shall be included in the lower right
corner of'all pages following the cover-sheet.
Original p'rocedures'shall be designated as ;

"Rev. 0". Page. number of total pages for- .|
!figures snd attachments _shall follow the figure I

or attachment number as:follows: 7.1-1 of"

J

" for figures and "8.2.6 of * for j
'

attachments. .i

6.2.4 Acronyms. |

| When an acronym or abbreviation first appears d
~

Jin a procedure, the complete title shall be
used, followed by the acronym or abbreviation8-

I in parentheses.
!

6.2.5 Text Revision Identification ,

Revisions shall'be-indicated by the use of a .

solid vertical-line in the right-hand margin. i
,

.

opposite the section of the' text which has been
!
!

revised. A sheet providing-details of those-
-?changes should be-included as an attachment in

section 8.0 (marginal note directory).
'

6.3 Preparation Of NSEM Procedures
'

| 6.3.1 Nuclear Training Department' personnel shall
! prepare and submit new1 procedures and procedure i

revisions through their line management to the |

Manager, 8788.

6.3.2 ' Plant specific tests or plant' specific'

documents that exist as attachments or ;

appendices to approved NSEM procedures are
exempt from the review, approval and
distribution requirements of this procedure.
Some examples are: System Tests, Malfunction
Tests, Normal Operating Tests, Malfunction
cause & Effects Documents and simulator
operability Tests.

;

6.3.3 Plant specific tests or plant specific
documents that are covered under section 6.3.2 |

L and-are therefore not' reviewed and approved by ,'

the SCCC shall be subject to the following:
.

:

P.ev.: 3
Dete: 5/11/fe9

NsEM-1.01 Page: 8 of 10-
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L
,t

|

| 6.3.3.1 Plant specific tests _or plant specific
documents that are contained in
attachments or appendices to approved |NSEM procedures will meet the labeling ;

requirements called out in sections 1

6.2.2.8, 6.2.2.9 and 6.2.3. |
J

6.3.3.2 Revision number and dates will be
. assigned as a result of approval at.
the As0T level. Revision of a unit-
specific document.(e.g., attachment or A

-appendix) does not constitute revision' &
'. -

of=the overall procedure, therefore,
SCCC approval is not required.

6 . 3 '. 3 . 3 A signature showing A80T level approval,
'1.

revision-6nd date will be on the cover
sheet of each plant specific attachment or>

i appendix.

6.3.3.4' Distribution'of plant specific procedures
i' or documents covered by Section 6.3.3 will J'

be to the originating unit only (i.e. MPA,.
-

.

or MP2 or MP3 or CY). |i

6.4 Review Of NSEM Procedures -

6.4.1 -The| Manager, STss.shall distribute copies.of the :

procedure to the following personnel listed below, d
7 working days prior.to its presentation to the I

SCCC for approval.. j;

Permanent members of the SCCC. l
.

The Supervisors of Operator Training for the.

4 units.

?.'hesupervisorofsimulationcon$ uter.

Engineering (SCE) and the superv sor of
i' Nardware 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 i

consistency witi the, entire simulator certification i
Program. Written comments shall be submitted'to i

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 before the SCCC for discussion
and disposition of all review comments. '|

I Rev.: 3
Date: 5/11/89

NSEM-1.01 _Page 9 of 10-
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,

6.5.2 The Director, Nuclear Training shall be
responsible for approving all procedures
and/or procedure revisions.

6.6 Distribution Of N8EM Procedures
6.6.1 The Manager, STs3 shall ensure that copies of

N8EM procedures and'a current table of contents
are distributed to all N8EM holders (Figure-
7.2),1that issuance and receipt of copies are
controlled,-and that a file of M8BM 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 NSBN Holders

6.6.3.1 The Director, Nuclear Training
6.6.1.2 The Manager, ST88
6.6.3.3 The Manager, 078 a

6.6.3.4 The Four Individual Supervisors of'
operator Train $ng (80Ts)

6.6.3.5 The Supervisor, A8RMS *

6.6.3.6 Supervisor of Simulation computer
Engineering-(8CE)

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 N8EM Procedures

6.7.1 When an NSE% 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 8CCC rules to delete the procedure, the
Manager, ST88 shall notify N8EM holders-by-use
of the NSEM Procedure Disposition Fora 7.3. A
revised table of contents shall be issued.

7.0 P!GUR88

7.1 NSEM Procedure Transmittal Fora
7.2 NSEM Procedure Receipt Acknowledgment Record
7.3 NSBN Procedure Disposition Fors ;

!
8.0 ATTACHMENTS

8.1 Marginal Note Directory

Rev.: 3
Date 5/11/89
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Figure 7.1 |

| NSEM PROCEDURE TRANSMITTAL FORM
:,

'

s
'

I

PLEASE COMPLETE AND RETURN THIS SMEET TO ;*
''

i -i

Manager, STSS ;

i
1

i

?ATTN:
)

i
-

i
i

i

! This acknowledges receipt of the following Nuclear
Simuintor Engineering Manual Procedure informatient'

,

;

,

!
-

.t

*
;l .

.

;
-

>

I

;

!i

! l
9

A table of contents, Revision is also; attached to |'

tellect current status of the NIER procedures. >

'
Insert the new table of contents and remove ~ superseded,

table of contents.
r
;

I

' .................................................................

-| '

| i,

dated iTRANSMITTAL NO. , .

t

Signature or Manual Roleer Date Manual No.

!
,

Rev. 3 :

Datet,5/11/89
NSEM 1.01 Paget 7.1 1 of.1

r,
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; rigure 7.2

NSEM PROCEDURE. RECEIPT ACRNOWLEDOMENT RECORD'

i

TRAN8MITTAL NO. DATE

j DESCRIPTION:
__

i.

| '

| ^ CONTROLLED COPY MOLDERS
'

I

i MANUAL
NO. MOLDER ACR. .

!

1 Director, Nuclear-Training

2 Manager, ST88.

3 Manager, OTS j
;

'

4 Supervisor of operator.

' Training, MP3
3

*
i 5 Supervisor of operator !
j Training, MP2 j

.

i 6 Supervisor of operator
Training, MP1,

7 supervisor of operator
Training, CY

'
8 Supervisor, A8RMS

,

'

)
9 Supervisor of simulation Computer l,

| Engineering (SCE) ]
!

10 Supervisor 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) |
1

l

Rev: 3
Date: 5/11/89
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Figure 7.3

NSBN ?ROCEDURE DISPOSITION FORM

TO: Date

Transmittal No.-

FROM: Manager, STSB

SUBJECT: Disposition of NSEM Procedures

.

Procedure No. .

*(New / Old) Rev. Date Location Disposition

|

|

|
.

!

.

-

i

?

.

Rev.: 3 ,

Date: 5/11/89
M8EM-1.01 Page 7.3-1 of 1.
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.
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1

Attachment 6.1

MARGINAL NOTE DIRECTORY-

,

1.. Deleted extraneous procedure references.
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..o PURPoss j

| 1.1 To provide an overview of Northeast Utilities'
Certification Program for its four nuclear plant i

simulators.

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

!
1.3 To identify the goals of the program to the Nuclear

.
Training Department staff.

2.0 APPLICA51LITY4

:

This procedure applies to those tranches/ sections within2 the Nuclear Training Department which are part of the (
j

) simulator certification Program, i.e., simulator Technical
'

!

| Support Branch, operator Training Branch, and
Administrative services and Records Management section. |'

1 I

; 3.0 REFERENCES ,

4
4

| 3.1 ANs!/ANs3.5-1985 - 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 ,

an acceptabi'e 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 j

.

testing requirements, i

3.4 INFO Good Practices TQ-504 - Describes techniques for |
offactively controlling-simulator configuration.

,

3.5 NUREG 1258, December 1987 - Describes the procedures | >

and techni ues which will be enloyed to audit :

certified acilities.

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

3.7 INFO 87-006,-Report on Configuration Management in the
~

Nuclear Utility Industry, July, 1957.

3.8 EPRI Project RP2054-2, " Development of a simulator
Qualification Methodology".
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4.0 DEFINITIONS

4.1 Design Data sase.- The reference plant data which is,

1 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 l

:

development and implementation of the certification i'

j program. It is a controlled document and its purpose
His to insure consistent application of the

certification process. j

4.3 STss - simulator Technical support tranch of the '

Nuclear Training Department.
'.

4.4 OT3 - operator Training stanch of the Nuclear Training
Department.

4.5 AsRMs - Administrative services and Records Management
section of the. Nuclear Training Department. i

! 4.6 Deficiency -'An identified difference in a simulator
quality or element (hardware and/or software) that- *

j requires review and resolution.
'

4.7 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. ,

4.8 LER - License Event Report required by NRC 10CFR 50-73 A
which describes those events which shall be reported /A\ .
within 30 days after discovery of the event.

4.9 50ER - significant operating. Event Report is generated -

by INFO and distributed to industry members. It .

Iincludes 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
of cost containment.

|
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5.2 Manager, Simulator Technical Support stanch

5.2.1 Responsible for coordinating the program among,

; the various NTD branches and secti.ons to ensure-
i that simulator certification is accomplished
'

according to the timetable established by the i

Director, Nuclear Training. l

1

,
5.2.2 Responsible for all Configuration Management )

activities, including:1 -

o . simulator Design Data Bases +

o Simulator Documentation ;

i o Modification Control i

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 manners responsive
i 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 NSEMi .

( procedures identified in Attachment 8.1. *

!.
'5.3 Manager, operator Training tranch,

5.3.1 Responsible for the development', implementation
.

'

and maintenance of specific NSEM procedures t

identified in Attachment 8.1.-

; 5.3.2 Responsible for monitoring' simulator / reference
plant fidelity, identifying differences and
prioritising resolution to ensure that each

which it is used. port the training program withsimulator-can sup

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' l
and maintei.ance of specific NSEM procedures
identified in Attachment 8.1.

]
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i 6.0 INSTRUCTIONS I

The goal of NU's certification Program is an action !

plan which shall: L'

t

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

used. |
5

o Provide for certification in a timely, cost
effective manner, addressing ~the specific ;,

F requirements of Regulatory Guide 1.149, NRC -

10CRF55.45(b) and NUREG 1258 while remaining !
responsive to NU's corporate goal;of cost '

containment. !

o Ensure on-going certification compliance with the :

requirements set forth in AN81/ANS-3.5,1945.
?

,

The certification Program consists of three main ;'

components: Definition of the scope of slaulation, !2

Validation of the scope of simulation, and. :

Configuration Nanagement, rigure 7.1 provides an
i overview of'the relationships and interactions between -.
'

the major functions of the program..

6.1 Definition of the-scope of simulation .
4

;

A determination of the scope of simulation required to
'

s

support the training curriculus shall be made for each
simulator. This determination shallibe 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,

e

o outside events (e.g., LERs, reference plant design
'

changes, etc.) that affect the training-prograss-
and/or trainer configuration.

See Figure 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.
Figures 7.3 and 7.4 provide an overview of this i

process.
|

|
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! 6.2.1 simulator Performance Testing j

A specific performance. test shall'be developed:

for each simulator which will fulfill the 1:
testing requirements of ANSI /ANS-3.5,1985, INFO |
86-026 Guideline for Simulator Training, and<

i NUREG-1258.
i

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

o Instruct 3r Interface Capabilities
o steady-state stability-
o " Certified" Remote:Punctions
o . system operability

i, o Real-Time Simulation
o Normal Operations capability'

; o " Certified" Malfunctions -

o Transients y
o Plant Process Computer Capabilities

l.

6.2.1.2 The Acceptance TestLProcedure-(ATP) i

developed and implemented as part 1
*

of simulator procurement shall fora4

the basis for these tests. The
simulator Performance Test-shall be a . ,

dynamic document.and shall be updated
.'

to reflect modifications made to the
simulator and/or,new plant. performance !

data. -|
"

6.2.1.3 The simulator Performance Test shall
be used to1 establish baseline fidelity

' for the initial certification i
'submittal and shall serve-as~the

vehicle for continuing fidelity-
verification. .

6.2.2 verification

| This section contains activities which are
requirements of certification but do not fit t

within the context of performance testing. ;
'

6.2.2.1 Defined Simulator Operating Limits a
t

This shall be accomplished by
deterair.ing model limitations,
identifying key parameters and their
boundt. ries and providing a method-for
alerting instructors.when an operating -

liaft is surpassed. *

e

$
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6.2.2.2 Plant-Refavenced Physical-Fidelity-

PhysicalJfidelity-shallibe verified |by
conducting periodic comparisons of'the
trainer to the reference plant in the
areas of panel' simulation, instrument, .i

-

and control! configuration 1and~sabient. i

operating environment. Any identified
discrepancies'shal.1-be evaluated.to
determine'the consequence:to the
simulator's ability to be-used/as an
effective: training tool'.- .

6.2.2.3 ' software Desif,n Verification f.
'The simulator System Documentation
Manuals-shallLbs reviewed against thel

,

system simulatioc Diagransfto verity: ;

that all instrumentation, salfunc-
tions, remote 1 functions'and plent
-components identified in the: scope of- i

simulation 1are modeled. This shall .!
only:be donezat-initial certification.

'
~

6.2.2'4 ; Initial Conditio'ns ;.

Administrative controls shall be , "
.

establishedito maintain the fixed set
of initial conditions required by'the-
Operator _TrainingiProgram..

,

.

'6. 3 ~ CONFIGURATION MANAGEMENT' 1

i

The simulator 1 Configuration Manatraent<8ystem (CMS) ,1
'

shall provide-control overothe.sirn *nor-configura-
tions and' design data? bases to-ensurenthat each-'

simulator canteffectively| support'the1 training curri.
culum, that regulatory commitments.are satisfied and
that NU'8 corporate commitment.to cost' containment.is
followed. ;

'

6.3.1; Simu,1stor Design Data Base. j
<

'

The specific reference plant data which forms
the~ basis foriche' current Simulator Hardware >;

3- Configuration aud: Software-Models shall be; i

identifieditcollected:and? validated. -The ,i" '

collectedsdata shall-be stored"in: specifice
' . locations, dependent upon its type 1and:respon-

sibi'litynfor: its maintenancocand access shall
be assigned'to specificLindividuals. Existing
NU documentation programs =shallLbeLused wherever
. ossibleito interface with:the data. (See-Figure:

n .5 for'a'n overview of:this process.)

q

Rev.: 1
. Dates'5/11/89:
faget"6Jof 9.,

.
,

-



. - - - . . . .
.

.
. .

-

|,

t

'

i

6.352 simulator Documentation i

simulator-specific documentation-is needed forL 1
certification and maintenance.- This-documenta-e !
tion-shal1~be: controlled and updated, but'shall

3not-be considered to be part of~the simulator- '

1]
,

Design: Data Base.

6.3.2.1' simulator system Documentation" Manuals

These manuals shall provide design |materials forteach. simulated system i

model and shall be. maintained-through
vendor support software.in accordance
:with:the simulator system-Documenta-;
tion standard..

.

6.3.2.2 ~ software

The simulationsmodels1shall.beLconsid--
ered to'be~ documentation-and-shall-be i

updated ^and' detailed in accordance '

withithe Software Documentation
standards.

__

6.3.2.3- -Simulator TestLResuits: -

.

This category shalliinclude the,
completed > construction ATPrand-all
in-service performance and" operability
tests..

6.3.2.4 Closed. simulator Design Changes (sDCs)-

FollowingLupdate of'theisimulator
Design Data Base, closed sDCs shall be-
maintained inia historical ^ file.

6.3.3 Modification control

A~ rocess shall be employed which controls /h\si ulator Configuration-and complies?with NRC ,

regulations?and industry standards.i (see;
Figure 7'.6'for antoverview'of this process.)',

6.3.3.1 Procedures i

\

A set of procedures'shallEbe' implemented'
to establish control' over the coordina-- ,

tion, resolution andJdocumentation-of |

identified differences between the
simulator"and the' reference plant; and- 1

maintains the integrity of simulator-
software, hardware and design-data base.
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653.3.2- Simulator: Configuration control
'

. Committee (mCCe)>

A committee shall be established which
is responsible for overall simulator-
design control-~and the management of all
NTD resources involved in the simulator
modification effort. The-SCCC:shall'
-compriseLrepresenv.atives from both the
operator Training Branch and the simula-
tor Technical Support' Branch-andishall-
be chaired by the Director, Nuclear
Training.-

6.3.3.3-' Simulator. Design Change Tracking-

A computer-based data retrieval ~ program
shall be usedLto track:the statust of all
identified simulator discrepancies and a
report shall be generated on a weekly
basis.; LThis' report shall-contain
updated, pertinent information useful~-to'

'

OTB and STSB in1 the conduct of simulator
-modification activities.-

_,,

6.3.4 Expansionofthe[scopeofsimulation
'

outside' Events:which'have the capability for--

af fecting .tne training programs:and/or ' trainer:
configuration shall be periodically monitored.
:(Refer to Figure;7.7 ~ for- details. ) "

6.4 IMPLEMENTATION'

The' Certification Program:shall.beLimplemented'first.
on the;MP2 trainer. Procedures and techniques will'be-

> developed and refined there and'then the process shall
.These procedurescontinue <on the other trainers.. c

shall be structured:such1that<they are applicable to

simulatorspecificfunctionsanddatalsgecificeorall;four simulators. Only true plant a
ould:be'

unique.'

This-approech will limit the effortslost-on incorrect.
or inappropriate nethodologies,' enforce conformity and
consistency as'the procedures and methodology:are
applied fros'one: trainer to the next and allow for
final definition of' regulatory interpretations.

~
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7.3'' Trainer-validation'
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I7.5 simulator" Design Data-Base.-
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7.6 Modification control j

.7. 7 : Expansion of Scope of Simulation
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ATTACHMENT- 8.1
i

NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

SECTION 1
'

i-

STSB N$EM 1.01, CONTROL OF THE NUCLEAR SIMULATOR

ENGINEERING MANUAL |
i

STSB NSEM 1.02, OVERVIEW OF NU'S CERTIFICATION PROGRAM

'

SECTION 2

OTB- NSEM-2.01, DEFINING TRAINING REQUIREMENTS

OTB NSEM-2.02, DEFINING THE " CERTIFIED" TRAINER
.

STSB NSEM 2.03, COMPARISON OF SIMULATION DIAGRAMS TO

SIMULATION MODELS
;

NUCLEAR SIMULATOR ENGINEERING MANUAL PROCEDURES

SECTION 3

STSB NSEM 3.01, DEFINITION AND CONTROL OF THE SIMULATOR
'

| DATA BASE

STSB NSEM 3.02, CONTROL OF SIMULATOR DOCUMENTATION

:

|
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NUCLEAR SIMULATOR ENGINEERING' MANUAL' PROCEDURES q

|

dECTION 4 ]
-|

i

OTB ~ NSEM 4.01, SYSTEM TESTS |
~

!,
'

.OTB~ NSEM-4.02, . CERTIFIED INITIAL CONDITIONS |

i

OTB' NSEM-4.03, CERTIFIEDIREMOTE FUNCTIONSL-

!

.OTB - NSEM-4.04,f MAJOR MALFUNCTION TESTING |
,

|

NSEM-4.05,; MINOR MALFUNCTIONaTESTING-
. !EOTB:

k.
7TB/STSB. NSEM 4.07, MASTER TESTING Sci 4EDULE. '

i

-!

OTB/STSB NSEM-4.08, SIMULATOR OPERATING.- LIMITS

OTB NSEM 4.09, SIMULATOR OPERABILITY TESTINGL
'

:
'

OTB NSEM-4.10, NORMAL OPERATIONS'

OTB NSEM 4.11, INSTRUCTOR STATION INTERFACE -

<

STSB' NSEM 4.12, PHYSICAL FIDELITY VERIFICATION- ,

STSB NSEM 4.13, REAL TIME- SIMULATION VERIFICATION -

1

1Rev.: 1 ,

.Date: 5/11/89
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- NUCLEAR- SIMULATOR ENGINEERING MANUAli PROCEDURES
-

.

- SECTION 5
.

!NSEM-5.01, SIMULATOR MODIFICATION CONTROLSTSB.

- PROCEDURE

i- OTB- NSEM 5.02, RETEST GUIDELINES ; ,

SECTION 6 .

!

'

9TB NSEM 6.01,. STUDENT FEEDBACK i
q

i. .

:

LOTB NSEM-6.02, DEVELOPMENT OF NEW SIMULATOR GUIDES

i

OTB NSEM-6.03, COLLECTION OF- PLANT DATA-.-
,

OTO .NSEM 6.04, MAJOR PLANT MODIFICATIONS
.

<

I
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,1. Incorporated? latest references.: j,

.2. .Addod definitions.for PDCR,--LER and 50ER.:
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4. -AddsdLfiguresJand' attachment' sections inadvertently omitted
from previous revision.:

5. Deletedfextraneous procedureNreferences. |
-

-

d
*

i
'

.

> ;

|*

a
I

|

!-
.

i

!
I

l
!

"
i
I

.. i

1

1

I

.

! u
| |

|

| Rev.:-1
L Dates 5/11/89-

NSEM-1.02 Page: 8.2-11of.1; ,

s
'

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



. .

.i.

+ -
--

<
,

,

.

..

NORTHEAST UTILITIES-.

,

|
NUCLEAR SIMULATOR ENGINEERING MANUAL !

1 i

l

NSEM - 2.01-
,

DEFINING TRAINING REQUIREMENTS

(.

.:)
!..

',

.
"

.i
'l

*

. .. ,
.. ,

.. .

j>

i

i

I

$%%
LApproved:

$ ef,.3ar, Nuclear-Training.
;

:/ -

U
!

i

'

Revision 0*

,-i

|-|

Date - 2/9/88 !-

._

;!

i

SCCC Meet.ing.No . 88-002 ;

I

wA m



. . ~ - - - . . . . - - . . - . . - . . . .

,

4

l>

i
;

:

i
1 ~. 0 PURPOSE * j,

..

-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 defined based'on' training
requirements. The trainingLrequirements1used=to define.the- j

-scope of simulation will beLa result of a-systematic
approach to training process. 'The outputtof this. procedure
will.be ailist1of hardware (panels, components a-instru-
monts) and software (a corrected and updated. set of
simulator System ~ Diagrams): which comprise the required-

scoposof simulation to supportsthe training. requirements.

2.0 AFFLICASILITY' - -,

|
.. .

.This procedure applies to'the Nuclear Training-Department-
J]

.

(NTD), including the;0perator Training Branch (OTS), the
"simulator Technical-supportieranch"(stas), andfather . !

. Northeast Utilities (NU) organisations performing-functions |l ' ''

| in support of the NU Simulator; Certification Program. - -,
,

3.0 REFERENCE 8 .

| .

ANSI /ANS3.5-1985 - This standard statss the minimal
s

. 3.1
,

functional requirements on= design data and' simulator-l

performance:and= operability testing. ,

3.2 NRC RG11.149-Rev. 1, April, 1987' .This guide
.

describes an' acceptable methodology for certification '5
by endorsing ANSI /ANS-3.5, 1985 with.some additional
requirements.

-3.3 NUREG 1254 Describes'the procedures and techniques-
which will be employed to~ audit-certified:feeilities'.. a

3.4 tiectric Power Research Institute-(EPRI), . .

Qualification Plan-forethe Millstone !!iSimulator- '

(Rev.~0 12/55),tprepared IMF General FRysics 3

Corporation.

3.5 NU' Simulator Cert'ification Progras?(draft) j-.

| 3.6 INFO 86-026 Guidelines for simulator' Training,
October 1986

;

|

;

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

3.7 10CFR 55.45, operating Tests
,

3.8 NTDD-l[, simulator Certification and Configuration
Managdaent Control

1

4.0 D8FINITIoN8 !

i

4.1- Deficiency Report (DR) a form (STS-BI-FIA) used by-

the operator Training Branch (OTB) and the simulator ;

Technical support Group (STS) to record all 1
identified simulator deficiencies between the
simulator and reference plant. !

training document |4.2 Simulator Instructor Guide (8101 -

proviaing guidance.and instruct),ons for the conduct
!of simulator training.
J

'4.3 Simulation System Diagram (880) functional'

-

representation or the sisuiator'modeling for a given .

system.
,

;.
,

4.4 Task selection /Trainine Plannine Report (TS/TPR) -

matria 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, ano annunciators physically represented
on the simulator, not including the instructor's
station.-

i4.6 Simulated systems /Flowpaths Li'st - a= compilation of i

the simulator's simulation.8ystem Diagrams with
systems /flowpaths-identified in-tabular form attached
to each. _(F.,0wpaths may be. indicated in hi-liter on !

the 880 for clarity)

5.0 RE8PONSIBILITIES

5.1 Assistant Supervisor Simulator Train'ine (A887) h

5.1.1 ' Responsible for assigning. simulator
Instructors-to conduct-performance-based
review / analysis.

5.1.2 Responsible for-assigning Simulator
Instructors to perfora. independent resolution 4

of' discrepancies. '

Rev.: 0
Dates'2/9/88
Page 2~of 14,
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!

j

q

Responsible-for. reviewing and o roving theL 5.1.3 eutputsofthisiprocedure,defi!$ng'thescope |-

j. of simulation for hardware and software
systems required for simulator certification.' |

5.2- Simulator Instructors
'

5.2.1 Responsible foriconducting performance-based
review / analysis activities.

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

6.0 INSTRUCTIONS

6.1 Validatine tho' Simulator Instructor Guides (8101
. NOTE: The purpose of this section-is to ensure that the *'

Simulator Guides to be used encompass all:the-
~

-

. training: requirements specified by the TS/TPR. *i
*

|- 6.1.1 Assigned simulator instructors shall validate
the TS/TPR to the SIG's. , - -,,

! '6.1.1.1 obtain'ceples ofnthe unit's TS/TPR
for Reactor Operator (RO) and Senior:
Reactor' Operator (SRO).

!- 6.1.1.2: . Ensure tasks selected-for simulator
l . training are referenced to at least-

,

one.810. ,

6.1.1.3- Ensure tasks not' selected for- >
p

slaulator training contain'"NTR" 'l1
*

'
l(No Training Required)~in the.

simulator' column. '

6.1.1.4, Document:the review by signing'in the
appropriate location'on<NSEN-2.01,.
Form 7.1, Section 1. *

.

~

6.1.2 Assigned, simulator instructors shall validate !
~

the'810's against AN81/ANS-3.5. q
'

L
L

i
i

.

Rev.: 0-
Date: 2/9/88
Page 3 of 14- {

NSEN-2.01 '
.

, - , . - .. - - - . - . . . --. . . . . . - . -- . . - . . . . . . . - - . - . - -.



,

&

*
.

.

.

..$.1.2.1,,obtain copies'of~all of the: unit's
- -

SIG's in-existence as of the date of
this review, Licensed operator

- i

-

Ini tial : Training _. ( LOIT) ,-- Licensed
operator. upgrade Training (Lout), '

Licensed'o'TrainingL(perator RequalificationLORT),cand anytothers).-

6.1.2.2 On N88N-2.01, Fota 7.1, list a11Lof ]
.the SIG's to1be reviewed under' d
section'2. i

\
6.1. 2 . 3 : Revi9w'each SIG-against'ther list'of- 1

AN8-3,5. evolutions and transients' .- {
listed on N8BM-2'.01, Fora 7.1,_ !
.Section;S. j

6.1'.2.4 For-each AN8-2.'5 requirement- - .- 1
satisfied by-a;sIO, list the guide

-numberLin the corresponding location .
,-i

:.

on N8BM-2.01, Fora 7.1,18eetion 3.
, ,

NOTE:- Some SIG's may? satisfy more'.than-one-
... ,

ANS-3.5: requirement. The SIG should >- !
;be listed-forEeach. '

a
i

6.1.2.5 After allE810's have-been| reviewed, ;

check N8BM-2.01, Pora:7.19-Section 3 y.

to ensure,each'AN8-3.5croquirement11s- :
referencedLtotatsleastLone;810.

i
a

6.1.2.6' For any:AN8-3.5 reqMirement notf
referencodito a181 4 11st the-plant ,;
operating procedure oroether! document- '

-

used toLaccomplishethe. evolution..

6.1.2.7; sign and;date;theEcchpleted
.

EN8 BN-2 '. 01, ~ Fo rs ' 7 .1 '. 1

6.2 Defining the-Scope of'81aulation for Bardwarelsysteas- !!

'NOTB ' The purpo[Be of; this section Sis to compile 1a' listi of-I

,b2rdware necessary'tofsupportt training requirements.
6.2.1 Compile a listLof all1 hardware items

physically representedion the simulator.

NOTE: Up-to-date.ezisting; hardware lists'or panel
layout.drawinalternatives.gs1can be used as. acceptable: '

,

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

,

y

|*

l

6.2.1.1,
~

:For ease of use, group hardware items

by panel ^and by='be by-noun name"or
-

system, component-

listings should
* . equipment number.> -

q
NOTE ' When-listing handswitches and

.:
controllers, the' associated ~'

indicating. lights, position-
indicating neters, and, input /out .

M'

' demand meters are automatically put 1,

|'

included'and need not be identified. |
Lanieoid nameplates are automatically. :

-

includedowith all hardware items,and j
need not be. identified.- Do not

.

specify switch ~ positions or
.

~!

-functions. ' Proper o eration will be-
-verified in~N8BM-4.0 .

6.2.1.2 Where multiple similar-components. ,

exist, only a. single entry is -

required. Examples RCP-'A' (B,C,D)- 'c I

'6.2.123, Annunciator-layoutidrawings'or the 3Unit's control Roca Annunciator Book- ... 1
(CRAB) should,be-used'for' listing'-

''
-

.

annunciators.

6;2.2 -Assign uniquercode-numbersLtoithe list of!
hardware items compiled in 6.2.1.1

6.2.2.1 Annunciator windowsLahould:be coded ,

using:the grid' location system. j
Examplet C01-A4:(panel"C01;.-1st;rowi ;
from top,44th coluan.froa3 1 eft) '

6.2.2.2 LBardware should-be.codedJby panel,
systea, andLorder ofcappearance. '

Examples 'El-1-1;(panelLC01,Dist-
systea listed,:1st1 component listed)

6.2.3 Review the'810"s:and: procedures 1specified on'

N8BM-2.01, Fors 711,'Section 2'to determine''

1 hardware simulation required to: support
training..

'

642.3.lt Initiate.an NSEM-2.01,mForm.7.2 for j
.each-SIG and procedureLto-bel J
reviewed. i

1

o <

'

ti '
'Rev.: 0
Dates 2/9/88-
Page: 5 of;14
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.

6.2.3.2 whenJdetermining hardware items,-

'' -;identify alloassociated-equipment and
, indication' required =for-proper.

operation. : Example - ammeters,s

level,-pressure, temperature, and- '

flow instruments, and< required.
; dampers.and valves.

.;

-6.2.3.3..Whenian itea froa~the, simulated
iHardware' List is identified for-the

first time,: place a checkmark in the -

s
" Required" column-on the111st of-

!hardware or-mark.off:the annunciator
" window grid location, respectively.;
Also, list the hardware ites on-the:
N8EM-2.01,LFora.7.2:for the document'

4

being reviewed.c j
i

6.2.3.41 Ifian: annunciator window or' hardware.
^

Liten is idencified which does not '

,,

appear on the181aulated Hardware
; List:- e

a .- verify:that the ites'was not **'
.

inadvertently omitted.''If so, '

. add and code the ites, Lor-

b. Initiata an NSEM-2.01, Fora-7.3s

identitying<the11 tea by: noun:-

name end equipment n m er and the
SIG and/or procedureiroquiring
-the iten..

,

6.2.4 After-reviewing:all'SIG's and procedures
.specified on N8EM-2.01,-Fora 7.1,;8ection'2,
evaluate the remaining hardware:itemsLand
annunciators'not checked off1during;;the-
performance'of=6.2.3.

:6.2.4.1 LEquipment-whic'h could1be used by'' -|,- trainees in performing diagnosis or'. ;

which aight be.used;or operated.by: ;

control; room operators:should be
marked off with a single asterisk in
the " Required" columnoof:the hardware- -j,

listr or annunciator location 1 grid.
a

a

1

'
i

i
Rev.: 0
Date:>2/9/88
Pages 6 ofE14

.NSEM-2.01



- - -

_
- - . . . . . .

.g,

I

|

i.
.

6.2.4.2 Equipment'and annunciators whose '
.~

preser.:e is required solely for
support'of physical fidelity should.

be checked off with a double-

i

'astecisk..

6;2.4.3 Any remaining: hardware-items-and/or
annunciators should be listed by;
equipment name.and number and
hardware code riaber or= annunciator i
grid location on'NSEM-2.01, rora 7.4.

6.2.5 Perform;an-independent review to' resolve
-non-modeled hardware items ~ listed on
N8EM-2.01, Fora 7.3.

,

6.2.5.1 Two' independent-instructors should-
review 1the SIG's-and/or-procedures .

:specified to determine'if acceptable: ,j
.

alternate equipment exists.
;,

,

6.2..S.2 -Items so resolved'should be checked'
~

~

off and the? justification specified;
, , ,

. . ,

6.2.5.3 Non-modeled items determined to be- *

required:shall be DR'ed and the DR
number should be entered en the
NSEM-2.01,-Form'7.3. 4

=!6.2.5.4 Afline ites on'the close-out'for DR's j
.so; initiated shall''be'tocupdate.the ;
NSEM-2.01, Fora 7.3 and the'81aulated '

mardware List. o

6.2.6 Perfora an independent review to-resolve
-simulator' hardware items listed on N88M-2;01,_
. Form 7.4.-

6.2.6.1 Two independent instructors.should
evaluate the' hardware items: listed'to R

* determine.if their1 presence:could- a,

ihave a; negative-impact onitraining.. '

6.2.6.2- Those iteas determined to-have a
.

!. negative impact on1 training should be.

'DR'ed for removal. The DR" number:
:should-be enteredLon N8EM-2.01,; Form-
7.4.

l
i

1
1

V

Rev.: 0
Date: 2/9/88 I
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-
,

'J.2.6.3 A line ites on the.close-out tof DR's;-

so:ir.itiated shall belto update <the i'

Nstr.-2.01, Fora 7.4;and-the simulated ( l-
,

L Hardware List.

~6.2.6.4 .Renaining' items determined not to
have a-negative' impact on training.
should be checked off.on the
NSEM-2'.01,-Fora'7.4'and. marked'with a-

[ triple asterisk on the~ Simulated
L Hardware List'.-

.

6. 3 ' validating'tha Simulation system Diagrams (380's)~

NOTE: The' purpose'of this section isito ensure that'
existing-simulator system Drawings contain noferrors
relative;to=the more complete. plant Piping and
: Instrumentation-Drawings (P&ID's). ,

*

6.3.1 . Assigned simulator: instructors shall validate' .,

the ssD's to the plant F and ID'siend *

"
' electrical distribution drawings.J ' a-

[~'6.3.1.1 obtain a.setsof1the unit's systems .

Fiand ID's and electrical.
'

distribution drawings.:
!
'

6.'3.1.2 obtain a complete: set of.the
simulator's SSD's. :

6 . 3 .1. 3 = All' electrical distribution and' fluid a
system.ssD's should be compared with:

'

thefr-respective = plant; drawing (s).for ,

_thei rollowing:
~

;

1
a. Functional-similarity'ofsy

| flowpaths.:
o

. I

b. FunctionalDstallarity of
components andecomponent-
locations in thessysten.-*

,

,

c. Functionalisimilarity.cfLsystem
,

. interfaces.
'

d. Vunctionaltsimilarity of
instrumentation: with control . room .
indication, alara function, or '

control 1 function.- 1 .

,

t

>

iRev.: 0
.Date: 2/9/88
Page: 8 of 14
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-

. J
'

11

i

*
|

../ e. -runctional similarity of computer
'

points.
,

NOTE: 880's depictingLl'ogic and
modeling for electronic and
electric control systems ~doLnot-
compare readily with plant? i

schematics 1and wiring diagrams., |
The: discernible effects of:

.

.
'

functional similarity;wil15be7

verified during systeactesting.
.

6'3.l.4 Any identified! discrepancies should. ,

'be notedion an NSEN-2.01, ForaD7.5; R

Jandisaintained with'the-880.during 1-

'the< software review. .

I

16 . 4 -Defining the scope of? Simulation for Software,8vstessi -

.

J-NOT8: The purpose of this<section isuto compile |ailist of- o
corrected and: updated. Simulator System Drawings- .; ;

necessary to support' training requirements. 1'

| ,

*- |
...

6.4.1 .onithe electrical 1distributioniand fluid: .

system 880's, identifyithe flowpaths!that: !-

'
would be used;during; normal,cabnormal,- '

. transient ~,- or -emergency. plant" operating t 1
conditions-(flowpaths may=be-tracedLin.-

hi-liter.for clarity).. s,
|

c

E6.4.1'.1 ccepile aElist.of identified-
Lflowpaths for each'880.. Code, a.

.flowpaths~by systen-designator and: H
,

numerical order; E x a m p l e : .. R S - 3 ,' )
RSCCW, thirdLflowpathilisted.,

NOTE ' -Flowpaths which: involve more:thansone
systen or,88D should beflisted?for-
.onefsystensonlytand: referenced on the.

SSD 1,sts~with which^it: interfaces._ i' - *
,

o u'

L 6.4.1.2 Flowpathilists should.be' caintained:
with their respective SSD for use
during,thec81Gireview. j

'

. . 1

L 6.4.2 580's' depicting modeling forfelectrie:and 1
electronic contro11 systems'should;be listed'by l

-
,

system designator for.usesduring performance'
of 6.4.3;.e.g. - RPS, ESA8, RRS.

1

.

Rev.: 0' -

'
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l
|

H

NOTE: 880's depicting simulator modeling. concepts
.should not be considered for this review,
e.g.: core nodalisation, thermodynamic-

* relationships, model hierarchies.

6.4.3 Assigned instructors-shall review all of the i

SIG's and procedures specified on NSEM-2.01,. .

Forn 7.1, Section 2 to identify systems and f
flowpaths required to support-training.

NOTE: Systems 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, Forn 7.6 for
each SIG and procedure to be
reviewed. |,

rocedure toRevieweachSIGand!hwillchange
-

6.4.3.2 -

identify actions whi -

existing flowpaths, create now. -

flowpaths, or initiate flowpatheiin
previously idle systems.

~ *

'

[~NOTE: When-identifying flowpaths, consider *-

those which would be exercised by
correct and reasonably: incorrect i

trainee actions. Absurd, but |
physically possible, flow paths

'

should not-be considered.

6.4.3.3' Review the respective 880's.and j
flowpath lists to ensure the flowpath- j

Iand all. required components are'

L represented. j

6.4.3.4 -on the simulated Systems /Flowpathe j
List, check off each flogeth/ system - s

when identified-for the-first time. .)
Also, by' code, list the flowpath/ ]system on the NSEM-2.01,' Fora ~7'.6 for 3.

the SIG or procedure!being reviewed. . j-

6.4~3.5 If a flowpath'or componentiis~identi- |
fled which does not-appear on the j

'

flowpath list or the respective ssD, !-

perform the followings, {

a. Re-evaluate the SIG or procedure !
sto: verify the flowpath ;c

E determination is correct. q
i

i

i

Rev.: 0 !
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_

, ,o . .,

b

!,

,

,

,

..'
.

b. Re-evaluateJthe-SSD to ensure the, ,

flowpath was not omitted. If.-

omitted,-identify,~ code:and' '

.

proceed. j

c. Evaluateiplant|drawingsEto. ensure
the flowpath exists',

d.- on a flowpath discrepancy fora,' I
.NSEM-2.01, Forn 7.7, list the SIG- L

or procedure number,, describe =the -;
.flowpath ortcomponent identified,-
and specify the determination 1of-
.the; validity-per step c..

.

i

6.4.3.6 If1an 85D has an:NSEN-2.01, Fora: 7.5 H
"

attached, review 1the. functional;
dissimilarities-specified for adverse
impact oniflowpaths identified. ,' ;
a. If noradverse~ impact,= proceed.- *:

t

b.=:If:an adverse impact is .
. dete rmined,: list the . sIG- or --

." ?procedure numberrin that .

imppropriate columnion the
NSEM-2.01,.Fors'7.5.- 4

6.4.4 Afterfall SIG's and-proceduresLhave been
reviewed,-list.all~ unchecked-systems:and flow--
pathe'on NSEM-2.01, Fors 7.8.. '

.

6.4.5 Perform an independent reviewito resolve.any
| functional dissimilarities identifiedion the-
NSEM-2.01, Form.7.5'for each ssD.-

s

"-
6.4.5.1 Twoiindependent! instructors should:

review the 88Deand: respective plantLo

drawings to-verify!that the~' functional: .

dissimilarity exists. If:not, close*

,- 'out the line ites. i,

i.

! 6.4.5.2e If an adverseflapactcis listed?against 1-

a' verified ~itea, evaluate 1the1810 or ,

procedure to verifyLthe adverse ,

'

impact. ,

t

6.4.5.3- Evaluate:functionalldissimilarities .

'

to determine.if they produce any;' '
incorrect; effects which'vould;be

~ ldiscernible to's trainee.'

,

?

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

6 . 4 '. 5 . 4 . If a functional dissimilarity'has no-.
,

' adverse impact-and does not. produce-

any-incorrect > discernible effects,-the.-

:line:ites,may be:' closed out.

6.4.5.5 A DR should betissued against anf d'

functional' dissimilarity not close"

out-under 6.4'.4L4. -Auline!-iteacon the
DReclesecut should be'to update;the
'88D and-close~out the line itea on the
respec tive N8EM-2. 01', L ForaL 7. 5'.

6.4.'6 Perfora an independent review:toiresolve
' '

|flowpath discrepancieeJ11sted~~on N8EM-2.01,:
Fora 7.7'.- '

'
'

1
6.4.6.1 Tw'o instructors should. reverify:the->

;flogeth discrepancy por: step 1

6.4'.3.5. -is
1-

j6.4.6.2- If: the SIG'or . procedure requires an *

Tactualfflowpath which--is not modeled,-
|.

submit'a'DR-toJinclude the flowpath/
1componenti -A111neJites on the.DR'

-,'
--

Lelosecut should be to update the 880,' .. !
the NEEM-2.01,:1 Fora 7.7'and thou 1simulated: Systems /Flowpaths: List. ij

.

- !
6.4.6.3 If afsIG requires:a non-existent

flowpath,.an HTM 2.06-Fora 7.2 should !.'

;be submitted totrevise the sIG,and I

. update the NSEM-2.01,iFora 7.7.

6.4.7' Perfora an independent review <to disposition 1
systems-and flowpaths listed on N8EM-2.01,

;Fora-7.8.-
' '

6.4.7.1 'Two instructoraLahould? reevaluate
each item'usingLthe criteriaLof| steps- ;

6.4.1 and16.4;3.2=.7 '

,

. - . . - ,

6.4.7.2 ~ Items satisfying'any of the'specified. H
criteria sheuld be. checked off on/the'

iSystems /Flowpaths. List: and the -
resolution specifiedton:NSEM-2;01,.

_ Fora:7.8.
'

h
:

4

,

Rev.: 0'
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~

6.4.7.3 Items-failine to meet any of the*

../ specified criteria should be marked
CNR, (certification not required), on
the Systems /Flowpaths List;

*

applicable portions of 880's should
be circled in red and annotated CNR,
and the resolution sN8BM-2.01, Forn 7.8.pecified on

6.5 Disposition of Forms Generated

6.5.1 Forward completed originals of-the following
to the. Assistant Supervisor - Simulator
Training (A88T) for review and approval

F 6.5.1.1 NSEM-2.01, Fora 7.1

6.5.1.2 simulated mardware List
.

6.5.1.3 Copies of all SIG's and procedures, .

specified on N8BN-2.01, Fora 7.1, .. ,

with their respective NSBN-2.01, Fora '

7.2 and Fora 7.6. attached.. i
*

'

',6.5.1.4' N8BM-2.01, Fora 7.3 **

6.5.1.5 N8BN-2.01, Fors 7.4

6.5.1.6 Simulated Systems /Flowpaths- List wit:t
the applicable copies-of N8EM-2.01,
Fora 7.5 attached.

4.5.1.7 N8EM-2.01, Fors 7.7

6.5.2 The A88T will forward the approved originals ;

specified in 6.5.1 to controlled Document ;

Storage.for retention with simulator '

certification records.

6.5-3 copies of the approved Simulated Bardware
List and simulated 7,ystems/Flowpaths List

.shall.be.provided as inputs to N8BM-4.01.

6.5.4 copies of the approved Simulator nardware List
and Simulator System Diagrams (with
corrections) shall be transmitted via formal
meno to 8788-for verification of hardware
physical fidelity and software:model-

verification.

i

|
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,
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1

I

!. )
i i

!

|
: .

1.0 FORMS ;
1

, ,

..

7.1 SIG V911dation Form j
1

: 7.2 sIO/ Procedure Required Hardware / Annunciator Fora i

j- 7.3 Mardware Discrepancy Form
i

.L 7.4 Modeled Nardware Not Required for Trair.ing Forn

7.5 SSD Functional-Dissimilarity Fora ]

7.6 810/ Procedure Required Syftem/Flowpath Form
i

7.7 Software Discrepancy ' 6*,

7. 8' Systema /Flowpaths Not Required for Training Fors

8.0 ATTACRMENTS |
-

]NONE ..
,

\

|
**

..
.

i
.

4

.

9

'

.

- ,

i

.

:
,

.

;
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Date: 1/9/88
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,

I
'

i

i
:

i

j Fora 7.1

810 VALIDATION-
,

' ..-
Section 1

I
.

i I have reviewed the RO and SRO TS/TPR tor the I

training programs. All tasks selected for simulator
'

!

training are referenced to at least one 810. All tasks not
selected for simulator training have "NTR" (No Training

| Required) entered in the simulator column. ,

,

Ii

l

Reviewer's signature pate
,

l'

I
'

1

.!
Section 2 .R

|..

The below listed SIG's for the LOIT, LOUT, ,

and LORT programs are to be reviewee per Nssn-2.01: ]
, ' ' '. 1

4

,

k

,

W

,

.

.

.

E

,

\

Rev 0
. Dates 2/9/88
Pa 7.1-1 of 10
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f

:

1

I
i

!

Ir
;

section 2 continuation ,
s

!.

1
1 . ,

|..

!

.

,

!'
.,

.

I

r

.

i
t

,

n

,

i
.

.. !
.

.

i ;
:

. * . .
..

.

t

i

e
l

.

,

l

l

|

)
|

|
.

|
-

|

l

1
.

|

1

,
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|

|
l

i

l
,

:| i

section 3 ;
j

;

ANs 3.5 Normal Plant Evolutions: |
'

. .

1. Plant startu Cold shutdown to Not standby:

Y

.;.

i
,

:
,

2. Nucitar startup Not.' standby (to 1004 Power):
5

.i

|
.

. .

..

s

.

3. Turbine startup and Generator synchronisation:
*'

\.

.

.

.1

l
4. Reactor Trip followed by Recovery to 1004 Power: i

1

I;

|

l
I'

.

-

I
|
1

.

I.'

|

!

|

Rev 0 ;
'Date: 2/9/08 .
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'

I

!-

I

5. Operations at Not standby:
.

.

..

!

; !
-

i
'

,

i

6. Load changes: !

,

. i

: :
,

|
4

I

:
,

7. Startup, shutdown, and Power Operations rith Less than Full
,

Reactor coolant Flow (If allowed by Techn| cal. '

specifications): j
-

|
*

"
,

, .

:...
,,

>
..

f

s., Plant shutdown from 100% Power to Not standby and Cooldown.to
,

Cold shutdown:
;

:i

!

,

.

| |

l

J
,

. ,

1.

l

1

|
.

1

I
.1

|

Rev o
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|

|

|

|

!

' -9. Core Performance Testing (calorimetric, SDM determination,
reactivity coefficient measurements, rod worth testing):

)
' '

..

.

!i

f ;

'

10. Surveillance' Testing on Engineering safeguards Facility i'

Equipments j
i

i
'

!

!

t,

!ANS 3'.5 Malfunctions:
*

1
,

;

. :

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:

.

i

I i

i

'

1

|

2. Lcas of Instrument Air:

.

.

.

|
,

|

1

Reva .0
Dates 2/9/88

--Page: 7.1-5 of 10
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, .

,

1
'
,

i

|

3. Loss of/ Degraded Electrical Power:
j.

* '

..

.

!

!

4. L'ns of Reactor Coolant System Flows
i

i

;-
;

.

5. Loss of vacuus
.

.

,

- .

''
|.,

1,

6. Loss of Service Waters

i

7. Loss of Shutdown Cooling, Residual Neat Removal
;

.

.

i

,

,

.

Rev t . 0
Date: 2/9/84
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|

l
l

8. Loss of closed Cooling |
'I

.

|
. . ,

,,

t . .

.

N

9. Loss of Normal Feedwaters

c

i

i

4

1

10. Loss of All Feedwaters
.

.

1
-
.

)a

-'
,

'

|
:

11. Loss of Reactor Proection System Channels j
l
1

12. . Control Rod Failures:
.

-|

.

.

- i

.

a

Rev's 0-
.Date: 2/9/88
Page: 7.1-7-of 10'
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!,

|'
i

13. Inability to Drive Control Rods:
,

.

* ..:
.

.I

l
,

14. Fuel clad Failures .

,

,

3

:

-

;

15. - Turbine Trip: |
'

.

*
.
l

a.

'

.,

i*

'
16. Generator Trips

,

;

'

,

17. Failure in Automatic Control Systems affecting. Reactivity
and core Heat Removals

.

-
1

)

.

.

4

N

1
.

j ,.

;
.

1
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,
_

1
|
1

|

.

10 . - Failure of Reactor Coolant System Pressure and Volume Control

! Systems: ,

.

..

1 .

i

i

)

i

19. Reactor Trip: j

;
i
t

20. Main Steam / Feed Line Break (in/out Containment *|
*

,

. ,

,

t

* .

:. l
--

.

r
'

i

21. Nuclear Instrumentation Failures: ,

.

..

Process Instrumentatit klaras and Failures: ;22.
.

.. ,

!
*4

.

*
:
'

|
|

\

Rev 0 l
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i !

!
'

|
I

'

i
i

23. Passive Failures in.sngineered safety Features or
smorgency Feedwater:

'

..-
.

24. Anticipated Transient Without scram:

;

1

25. Reactor Pressure Control system Failures

.

.

.

i
-

,

.

.

All of the SIG's listed in section 2 have been reviewed 'against
All'A's 3.5i ANS 3.5 evolutions and. transients est NSEM-2.01. A i

requirements are referenced to at . east one SIG or appropriate .

plant procedurws or other docuser.cs have been identified and added
to the SIG list in section 2.

e.

Reviewer's signature Date

'

-

!~

Approvee Dy Asst pate

. .

1

1
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3

I

),
:

". Fors 7.2

SIO/PRdCEDURE REQUIRED NARDWARE/ ANNUNCIATORS |
,

I- j

The'followi".g hardware and annunciators are required to support l
the accomplishment of SIG/ Procedure .on the. |

'

' simulator:
i

:
i

!

,

:

I.

1

i

'

>

-

'

...,

.

.

f

1

j'

1

!
-

.

'
.

'

.

.

I
'

_Rev.: 0
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4

i

|

i
l

.

Fora 7.3
. .

..

RARDWARE DISCREPANCY.
' .

I- 1
| >

| |.

I

, Equip. Name Equis. No.- SIG/ Proc. No. Resolution ],

i

'l

i
,

,

t

i

)
..{.

>
.. ,

1
..

.

a .

. . .
v.

. ,

t

i

i

:
.

s

:

.i
.

-
,

.

.

1
.

I
I

I

,

Rev.: 0
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!

l

!

I

l
!

'!
*

Fors 7.4
].

N00BLB6 EARDWARE NOT REQUIRED FOR TRAINING :

I.
J

'l
Equip. Name Equis. No. Code No. Resolution- -

|

1

l

!

l
l

,

|
>

.

b

|

i
-

..
.

.,.

f

;

i

;

i
,

e

:
1

,

i
;

1

i-

i
-

)

i
'

i
-

,

;

.i
;

I
.

|

|
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i

1 . * '

!

j. < . 1

,

i
!
i
b

i+

Form 7.5' i*

, ,

|..

SSD' FUNCTIONAL DISSIMILARITY ,

t.
!

!

. . ; i

SSD No. Code No. SIG/ Proc.'No. Description Resolution-e
,

;
,

! , !,

:
)

i

i. i
;
.

I
'

,

:

i
a .>

$

)
.o,

. !,
. ii *

:
,

3

* .

;,
,

... !
..

. - ,

f

!
'

>
,

,

t

:
F

I
,

i

i s
|

;
;

,

!
!
1.

. .

'I

.

i

;
-

.

P

!

1
,

i
.

Rev. 0
'
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)Fora 7~.6
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..

I SIG/ PROCEDURE REQUIRED SYSTEM /FLotf7 ATE
;

.

i
!The following systems /flowpaths are required to support the

accomplishment of SIG/ Procedure on the ,

:,

simulators i

.
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Fora 7.7' '

..

SOFTWARE DISCRSPANCY*

sys./Flowpath
| sIG/ Proc. No. Description Valid'(Y/N) Resolution I

i

.

*

!
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Form 1.8
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SifSTEM/FLOWPATHS NOT REQUIRED FOR TRAINING
!

.

Systen Flowpath Code
Desionation SSD No. If Applicable Resolution
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~

t

*11.0 PURP085
*

.
. l

'The purpose of this procedure.is to identify initial
L conditions (IC), remote functions (REM), and malfunctions ]
,

(RALF) required to support performance-based nuclear power <'

iplant operator training on the Northeast Utilities- |
1

simulators for Millstone 1, 2, 3 and Connecticut Yankee.

U2.0 APPLICASILITY
i

This procedure applies to the Nuclear' Training (OTB), Department
!

| (NTD), including the Operator Training Branch i

simulator Technical support Branch (STSB) and other 1

iNortheast Utilities (NU) organisations' performing functions
in support of the NU Simulator Certification trogram.

-

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 * nth some additional .

requirements. ;
'

3.3 NUREG 1258 - Describes the proceduste end techniques
which will be employed to audit: cert 1fied facilities. |

.

3.4 Electric Power Research Institute (EPRI), '

Qualification Plan for the Millstone !! Simulator,. |

(Rev. O, 13/s5), prepared by General Fnysics ;

Corporation.

3.5 NU Simulator Certification Program (draft).

3.6 INFO Guidelines for Simulator Training-(INPO 86-026)
October lyss.

3.7 '10CFR 55.45, operating Tests {

3.8 NTDD-17,' Simulator Certification and Configuration. *

Management control ,

a
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L )

!

! ;
,

4.0 DEFINITIONS ,,.
*

- 4.1 Deficiency Reoort (DR) - a form (STS-BI-FlA) used by
the operator Training stanch (OTs) and the simulator :'

!Technical support Group-(STS) to record all
.ideatified. simulator deficiencies between the-

simulator and reference plant. |

4.2 Simulator-Instructor Guide (8101 - training document
providing gspaanne and instructLons for the-conduct i

of simulate r t,v inir.g. ;

4.3' Simulation Ivstem Diseras f8SD) - functional
representation-or the sinuaator modeling for a given
system.

'

4.4 Initial Condition (IC) -: an operational status at|

wnten the staulator can be initialised. Included are .i
'

time in core life, menon,> decay heat, power level, ,

*

system and component operational status.
,

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

to tne staulator accel which will provide the.same
discernible effects as the corresponding manual-

--
.,

operation in the reference plant. .

an instructor initiated input to4.6 Malfunction (RALF) -

the simulator nosel which will provide.the trainees:
with similar discernible effects,-(initial'
indications and response to corrective actions), as ;

'

I those of a corresponding equipment aalfunction in tho'
reference plant. ,

,

*

5.0 RESPONSIBILITIES

5.1 , Assistant SuDervisor Simulator Trainine (ASST)
,

5.1.1 Rispnsible for assigning Slaulator
lastructors to conduct performance-based

!reytow/ analysis.
I

5.1.2 Responsible for assigning Simulator .

Instructors to perform independent resolution
o,f discrepancies.-

5.1.3 Responsible for reviewing.and approving the' [
outputs of this procedure identifying the
IC's, REN's, and RALF's to be' certified.

:
!

I
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i

1

!
l

!

.

5.2 simulater Instructors
5.2.1. Responsible for conducting performance-based .

review / analysis activities. i

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

|-

6.0 INSTRUCTIONS'

6.1 Identifying Required IC's
, ,

6.1.1 Assigned simulator instructors should review ;

all SIG's, plant operating procedures, and
other documents listed on NsBM-2.01, Fora 7.1,

'

section 2 to determine initialisr. tion
conditions required to support thetr , '

performance. ,

''

6.1.1.1 On NsBM-2.02, Fors 7.1, specify the
following initialisation .

requirements for each document
"'

i reviewed ..
' a. Time in core life. -

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
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)
)
t

1

!.

!
'

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

| *
startup/ power, hot standby / hot ,

shutdown, cold shutdown / shutdown t

cooling mode. f

| 6.1.2.3 rurther subdivide each group based |
i

on the following requirements: '

i

a. Relative-power level (Modes 1 and i
'

-2) or RCs temperature (Modes 3,- ;'

4, and 5). a

b.- Renon levels and trend ( Modes 1, ,

2, a 3). .

c. specified conditions requiring- ?
ilengthy or excessive

modifications.
''

-

..
'

NOTE: An Initialisation with' control' i*.rens inserted may be grouped with '

,

seris power condition with .-- t
**

control rods: partially withdrawn. ,

since a manual reactor trip can-
be used to1guickly establish the ;

requirement. Bowever, main steaa ;

in and out of the turbine. '
-

building should besseparated. i

since:the time to effect either ,

from the other is lengthy. t

6.1.2.4 On NSEM-2.02, Forn 7.2,1 fill in the 1
'

required information'for eachlof the-

'

final initialisation gror?ings.

6.1.2.5 On NSEN-2.02, Fora 7.2,.~ add ahy
i

initialisation conditions which !
'

could not be readily developed from
one of-the above and might be'

,.

required to support training and/or 1-

simulator testing.

6.2 Identify Required REN's .I

6.2.1 obtain an up-to-date' list or hardcopy printout i

of all REM's. !
;

!

l
;

Rev.: 0- '
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'6.2.2 .bseigned simulator instructors should review
all sIG's, plant operating procedures, and .

'

other documents listed on MsEM-2.01, Fora 7.1,
section 2 to identify those REN's required to j

support their performance. .

i

6.2.3 As each REM is identified, it should be
,

! checked off on the REN list. ?

|
NOTE: Variable and tri-state REN's should be !'

fully checked off re ardless of the
value or status spec fied. ,

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 REN list, it should be i

entered in the appropriate columns on ,

NSEM-2.02, Fora 7.3 for later resolution. .;
.

6.2.5 After all documents specified in 4.2.2 have .

been reviewed, evaluate'the unchecked REN's as f
'

follows: * r
. ,

'"'

6.2.5.1 Check off REN's for simulator *-

components identified in 6.2.3,
'

L e.g.: B-C cross tie if the
corresponding A-B cross tie was .

previously checked.. :

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

.

'

6.2.5.3 Check off and annotate REN's which
might be used in-future SIG's.

6.2.5.4 Check off and annotate REM's which
might be required to support
simulator testint-

6.2.4 List remaining unchecked REN's on NSEM-2.02, 4

Fot$ 7.4 for independent evaluation. 5

'

6.3 .!dentifyine-Reevired RALF's 5|

1

NOTE: se.ctions 6.2 and 6.3 any be performed
concurrently. .

6.3.1 obtain an'up-to-date- list or hardcopy ,,

printout of all the MALF's.- !

,

l
Rev.: 0
Date: 2/9/88
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6".3.2 "dssigned staulater instructors should review
all sIG's, plant operating procedures, and

.

.other documents. listed on N8EM-2.01, Forn 7.1,
Section 2.to identify those MALF's required to
support their performance.

i

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

I

6.3.3.1 For variable MALF's) annotate the-o ,

MALF list with the severityt ,

specified-by-the SIO each time'the.

MALF<is used, increased, or
decreased.

NOTS: Variable and multiple component RALF'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 used:

16.3.4.1 one of the MALF's directly affects-
Reactor Coolant System parameters
(inventory, temperatures, pressure,
sub-cooled. margin).. )

i
6.3.4.2 The other.MALF(s) significantly

L increases the magnitude of the 1
! affect.. Examples: .Maximus Loss of i

I coolant Accident with full Loss of i
' Normal Power, loss 7f all feedwater

'with loss-of instrument air,~ Maximum
unisolable. steam line break with
full Loss-of' Normal Power.

,

. ..
,

6.3.5 Simultaneous / composite malfunctions identified
in.6.3.4 should be specified on NSEM-2.02, ,

Fore 7.7.
'

|-

6'.3.6 If performance ofsan evolution,'specified in a1
6.3.2 document requires a malfunction which,
does not appear on the MALF list, it should be H

|
entered-in'the' appropriate columns on j
NSEM-2.02, Forn 7.5 for later resolution.

|

Rev.::0-
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|
,

-

6.3.7 After all documentsLopecified in 6.3.2 have
"been revised, evaluate the unchecked MALF's as

.

. follows: ;

6.3.7.1 Check off and annotate RALF's which !
might be used in future SIG's. !

:

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

F ,

. >

6. 3. 8 - List the ceasining unchecked RALF's on i

i, NSEM-2.02, Forn 7.6 for independent !

evaluation.- j

6.4 Independent Evaluation of Remaining REN's and RALF's f
6.4.1 A minimum of two independent. simulator

instructers should review the~REN's listed on ?,
'*

.NSEM-2.02, Forn 7.4 using the criteria
i*

specified in 6.2.5.
E i

L 6.4.2 Those-REN's deemed to be required under one of
the categories should be checked off and so *' r' ..

annotated.on both the REN list and the >
,

NSEM-2.02, Fora 7.4.-
.

,

!

6.4.3 A minimus of two independent' simulator .

instructors'should review the RALF's' listed on .

'

NSEM-2.02, Fora 7.6 using the criteria
| specified in 6.3.7.

,

'
6.4.4 Those RALF's deemed to be required under one -

'

of the categories should be checked off and so
annotated on both the RALF list and the
NSEM-2.02, Fors 7.6. . .;

6.5 Resolution of Non-Modeled RBA s and RALF's

6.5.l~ Asesigned simulator instructors should evaluate ,

the ABM's-listed on NSEM-2.02,.Fors 7.3, in i

the context of-the evolution for which.they
are required, to determine if an acceptable
alternative exists. ]

'

NOTE: I/O override, alternative REM's, RALF's,1or
verbal instructor response may be considered
acceptable alternative if they,do not produce j
a difference:in effects which would be
discernible.to a trainee. 1-

i

Rev. ,0
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'

i

6'.5.2 specify the acceptable alternatives on -

, NSEM-2.02, Forn 7.3. *

i

6.5.3 If a SIG requires use of.an acceptable
,

alternative to accomplich a remote action,
,

ensure that the acceptable alternative is |

specified. .

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

i
!

6.5.5 Submit s'DR to incorporate any required REM
for which an acceptable ~ alternative does not ;

exist.: Record.the DR number on thesNSEM-2.02, !

Forn 7.3.

6.5.6 Repeat steps 4.5.1 through 6.5.5 for RALF's ,

!listed on NSEM-2.02, Form 7.5. -

,

6.6 Disposition of Forms Generated 'c ;

*
6.6.1 Forward completed originals of the following

to the Assistant supervisor - simulator -

.'
Training (Asst) for rev.ew and approval: i

.

6.6.1.1 NSEM-2.02, Fora 7.1 |
|

6.6.1.2 NSEM-2.02, Fora 7.2
,

6.6.1.3 REM list with N8EM-2.02, Fora 7.4
attached. i

!
i

6.6.1.4 NSEM-2.02, Fora 7.3

6.6.1.5 MALF list with NSEM-2.02,-Forn 7.6 ,

attached. -

6.6.1.6 NSEM-2.02, Forn 7.5' ..

!

6.6.1.7 NSEM-2.02, Form,7.7

6.6.2 The. Asst may include REN's 'and/or.KALF's .

listed on'NSEM-2.02, Forms 7.4 and 7.6 in the -

group-to be certified by checking the REM
and/or MALF list and annotating the NSEM-2.02, |
Fors 7.4 and/or 7.6.

1

i

i
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1 ,

t. 6 .' 3 - The: Asst will forward the' approved originals"'pecified in.6.6.1 to Controlled Document <s
<

. 8torage for retention with:staulator'
~ Certification-records.,

6.6.4 A copy.of;the approved N8EM-2.02',' Fora 7.2-
shall be provided as en input to procedure
N8EM-4.02.-

6.6.5;LA copy of'the' approved REM'listushall be,

provided_as an input to procedure,NSEM-4.03.-,

6.6.6 Copies of'the approved RALF list shall be-
.provided as;inputai e procedures.NSEM-4404,t
4'05, 4.-06..

,

7.0 ; FORMS. ' '

.

.,

7.1 ~ Initialisation Requirements '

,

''
7.2 Basic'IC's ForEcertification'- >

4

7.3 Required REM's Not-Modeled *~~
,

7.4 REM's Not> Required Certified

' 7.5 Required MALF's Not-Modeled

7.6 MALP's Not Required Certified
,

.

i,7.7 Composite MALF's fEr Certification i

'

8.0 ATTACHMENTS
j

,None'

>
,.

[
'

.

ia -

g

-
'

+-
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"'' REQUIRED REM'S NOT MODELED- |-

!o .-

L Sig/ Proc / . . .

. .

b Doc No. Remote Action-~-(Describe) Accer;,able! Alternative /DR4

'!
,

*
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1.0 PURPOSE

The purpose-of this procedure is to verify that the Control
Panel Instrumentation, Process Computer Analog Points,
Instructor Console Interfaces (Malfunction & Remoterunctions), and Plant Components shown on the updated ~
System Simulation Diagrams are modeled in the NortheastUtilities simulators for Millstone 1, 2, 3 and connecticut
Yankee reference plants.

I

L 2.0 APPLICABILITY

This procedure applies to the Nuclear, Training Department
(NTD), including the Simulator Technical Support Branch
(STSB), the operator Training Branch.(OTB), and any other
Northeast Utilities (NU) organisations performing functions
-in support of the NU' Simulator Certification Prograa.

3

i ) REFERENCES

3.1 NSEM-1.02: Simulator certification Progras Overview
-

3.2 ANSI /ANS 3.5-1985 - This standard states the minimalfunctional requirements on Design Dera and Simulator
Performance and Operability Testieg. -

'

3.3 NSEM-2.012 Defining Training Regi coments

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

,

3. 4 ' NRC RG 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. 5 - 10CFR 55.45(b) - Mandates a timetable for. simulator-facility certification,and specifies additional; testing.
requirements.-

I
4.0 DEFINITIONS.

4.1 Simulator Systems Documentation Manuals - The document '

that contains the design specifications, scope of computer
| model, (hardware a software) description, capabilities, j

|
and assumptions / simplifications for each simulated system
model.

Rev.: 0
Date: 5/30/88
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,

4.2 Simulation System Diagram'(SSD) - Functional represen-
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
the individual model of the simulated plant system. The-
output of DAADS also forms a part of a simulator system
manual.

I4.4 Deficiency Report (DR) - A form-(STS-BI-F1A) used by the
OTB and the STS to record all identified simulator
deficiencies between-the simulator and the reference
pl a r.t . j

4.5 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.

5.0 RESPONSIBILITIES

5.1 Supervisor, Simulation computer Engineering (SCE) - .

Overall responsibility for coordination of the Simulator
Software Design Verification. *

Responsible for assi ning engineering5.1.1
resourcestoaccomp1!shsoftwaredesign
verification.

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

5.2 SCE Personnel

5.2.1 Responsible for conducting a verification of
the systen simulation diagrams against
Sections 2, 3, 4 and 5 of the Simulator System
Documentation Manual.

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

6.0 INSTRUCTIONS

6.1 Model. Verification -
,

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

Rev.: 0*
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,

i
L 6.1.1 obtain the output of: NSEM-2.01 from oTB, a .

L
= copy of the:DAADS--printout, sand a copy of the
Software Data / Documentation Update
Requirements. Fora,;STS-BI-FIF1(2,3i4).from alli

,
,

open SDC's.
'

,
;

.,

o6.1. 2: ' Update the' Simulation Sy' stem Diagrams on' CADS.

!to reflect.the output;of procedure NSEM-2'.01..

'6.1.3 Update the Simulation''Systen Diagrams:on-CADS ;'

'in accordance with all~SDC'st Form- I.STS-BI-FlFl(2,3,4)R" Software Data /Documen-
tation10pdate Requirements".

s

6.1.4 Check off the'followingIitems-on: thel
. Simulation Systems Diagrass and DAADS. printout. |

when identifiednfor1the first'tiae: <

tMalfunctions,! Remote' Functions,-Analog PPC
Points,1 Meters, Recorders, Controllers,1- .

<

Switches,' Annunciators,~ Air, Solenoid and Motor- *

Operated Valves,7and: Pumps / Motors. j

.l.5 It'an itenwis| identified and'does not appear on .
. ,

either the'SSD's or-the:DAAD.5, then complete
NSEM-2.03, Forn 7.1.

-

,

6.2 Disposition of identified 1 discrepancies~

'

6.2.1" Forward'the. completed? originals'of1 NSEM-2.03,
-

-

ForaL7.1 to the; Supervisor, Simulation'
Computer Engineering 1(SCE)cfor:reviewfand
app r oval'.

.

6.2.2 The Supervisor, SCE will' forward; approved- 4

originals to ASRMS for creteration with - the
Simulator' Certification recards. ,

,

* 7~ 0 FIGURES _

.i

| 7 ?1 DAkOS/SSD's Discrepancies ;s

.

.

8.0 ATTACHMENTS

. NONE

,
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1.0 PURPOSE.

1.1 To define the specific reference plant (s) data that -

!,

constitutes the simulator Design Data Base.

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

,

'1.3 To develop unit specific data indexes and collect the
'

,

data from which'the simulator (s) were designed and/or
upgrading has been=or may be based. This is a phased
approach. 'All units will be in compliance by the end

~

of 1989.
'

2.0 APPLICABILITY

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

'

>

3.0 REFERENCES l

L -
.

- |
"

| 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
requirearnts.

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

3.4 INFO Good Practice TQ-504 - Describes' techniques for

|
effectively controlling simulator configuration.-

3.5 NUREG 1258~ Draft, December, 1987 - Describes the i
procedures and techniques which will be employed to H

audit certified facilities, i

|

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

3.7 INFO 87-006, Report on Configuration Management in
the Nuclear Utility Industry, July, 1957.
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4~0 DEFINITIONS. ,

4.1- Deeign1 Data Base ~- The-reference plant-data which'is'
the, basis for the current simulator hardware =
configurationLand software models.

4.2 NSEM-5.01 - Simulator' Modification control Procedurei

4 .' 3 SDC - A. Simulator Design Change package which
-contains the relevant-DR(s)'and all' forms indicated- )

,on1STS-SI-F1E. It~is designed:to provide control
over changes; ensure that documentation is: complete ,

'and satisfy >thourequirements offANSI/ANS 3.5-1985.

4.4 DR The Deficiency Report Fora.(STS-SI-FIA)1used by. -

OTS and :8T83 to record identified simu' ator.

deficiencies-between the ciaulator and theireference '

plant within the: scope of-simulation.

-4.5 Designated Unit. Software Coordinator - Person (s) |.
assigned by Supervisor,. simulator Computer i

Engineering (SCE) to oversee activities of Software ,

'

Engineering Group. -

*

4.6' OTS - operator Training Branch'of the Nuclear
Training. Department. -

.

4.7 STSB -' Simulator Technical support stanch of the
Nuclear TrainingfDepartment.

| 4.8 Plant Maintenance Management.8ystem (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 1of a plant
systea, structure or component. .

4.10 . Reference Plant Data. Form-(8TS-B1-F15) -~Acformiused'
to validate supplemental data for; simulator systems
modification / tuning when conventional data sources
are-unavailable.. Example: Empirical-data,
assumptions',-special' tests.

1

|

|

|

' 1
|Rev.: 3-

Date: 1/12/89 4
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l

4.11 Controlled Data = Data,which meets-all requirements
set forth in. control procedure.

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

1

E .5.0 RESPONSIBILITILJ

5.1 Manager,-simulator-n,chnical support stanch'(sTss)
-

overall responsibility.forLthe development and i

implementation'of-the simulator Design Data Base
Control Procedure.

, ,

5.2 Nuclear Training DepartmentoSupervisors ;

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

5.3 Designated Unit software Coordinator.

Responsible-for identifying simulator data base
I update requirements and providing unit' documentation '

-

control.
+ 1

5.4 Supervisor,: Administrative Services and Records *

Management (AsRMs)

Responsible for the collection of the specificLdata ,

which shall.be-included in the7 design data bases.

I5.4.1 Responsible for providing| suitable' locations
for the storage of design dataLbase material.

,

5.4.2 Responsible for developing'an access control
'

system for the design 1 data bases.

5.4.3 _ Responsible for'asintaining an up-to-date r

active design data base for each simulator,
t

| 5.5 Unit operations consultants :

5.5.1 Responsibleifor identifying the specific
contents of each-design. data base.

5.5.2 Responsible for validating data in.the design ,

data bases, j

;
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3.0 INSTRUCTIONS

The following list identifies the categories of data which
shall be included in;each simulator's design reference
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. Technical
specifications, FSAR, Plant Procedures, etc.). Only'one
location is listed for each of the data types referenced in
this procedure. The reader shou'd understand that other -

.

controlled' copies may exist in other. locations.

'

6.1 Plant Procedures-and Forms
,

| 6.1.1 The Nuclear Training Department.(NTD) shall be
.ton the distribution. list for'all--plant

procedures and forms. As new revisions are
received, they shall be: updated by the
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 procedures shall be under ,

the jurisdiction of the Administrative:
Services and Records' Management Section (ASRMS).

6.2 Plant Drawings

6.2.1 ' The Nuclear Training Department (NTD)ishall be
on the distribution list for all the drawings-
identified in the design data base indexes.
ASRMS 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
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 program for the
control of all NUSCo drawings, shall-be used
as a control mechanism.

!
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6.2.5 .The control of' plant-drawings shall be under
the7 jurisdiction:of the Adminstrative services
and Records Management-Section.(ASRMS).

6.3 Technical-Manuals

6.3.1 A. current copy of all technical manuals R
identified in-the design-' data indexes shall be

q
included in-each simulator's design' data base.

6.3;2 ~ ALcopy of-each.-technical. manual shall be
maintained in the Reference Library. ;

l

6'.3.3. The cont:o1 of. technical manuals shall be
underithe jurisdiction of the:Adminstrative
services and: Records Management Section:
(A8RM8).

6.4 Final Safety Analysis ReportL(FSAR)

6.4.1~ 'JL controlled copy .of the' FSAR for each
simulator shall be located in the Reference-
Library.

.. ~

6.4.2 The Nuclear Training Department (NTD).-shall be
on' the distr'bution list :for,all revisions to
the FSAR's. All copies'shall be-maintained a-

-

current by ASRMS.

6.5 Technical specifications

6.5.1 controlled copies of Technical specifications
shall-.be< located in the Reference. Library.

6.5.2 The Nuclear Training Department'(N'TD).shall-be=
on the distribution-list-for all revisions-to- i

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

6.6 ' Plant Process. computer (PPC) Technical Manuals ,

t

6.6.1 A current copy of1PPC Manuals identified inJ

I the Data Inden shall be located intesch unit's
-engineering office.

6.6.2 .A8RMS shall maintain these current, j

!

'
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6.7 Simulator Design Changes--(SDC)
1 7

6.7.1 All~0 PEN SDC's:shallibeiconsidered part of
the. simulators' design detaibases. .

. '
.

.
.

6.7.2 TheLOPEN'5DC's:shall^be;filedsnumericallp
in the individual.-software 3 engineering ,

: offices.u .
.

:

6.7.3 open-SDC's folders'shall1b'e color coded by ,

unit, 1.e. yellow-MP1, green-MP2, blue-MP3
-and: red-CY.- j

6 . 7 '. 4 . The SDC' computer tracking system 1(CMS) shall1
be used_to locate specific:8DC: folders. -

6.7.5 The c'ontrol'of the 8DCiihallibeiunder the -

-jurisdiction of the applicable Unit software <

4Coordinator. 'A simple.librarp card record:
type system will-be used shou..d-it-be-
:necessary to.removoca SDCFfolder fromLits-
storage location. .

'
.

,

6.7.6 The Unit operations ~ Consultants shall. review '

open :SDC's: for- their: particular units on a
-periodic. basis.

~
.

.6.8 Simulator Reference.: Plant Data: Forms .

(STS-BI-FlH)'

e

6.8.1 This form shall be used by OTS to' provide data
'

necessary- for simulator: nodifications when no-
other detalis available;'i.s.~ assumptions, Land
empirical data. '(Reft:NSEM 5.01);

;

6. 8. 2 - one copy of'this? form shall1 remain with the *

applicable ~8DC folder andithe originalzahall-
,

be' filed in the design data: base: Supplemental 1 !

Data Filenlocated in-the individual software
|| engineering offices.

.

6.8.3 The control ofisimulator Reference Plant Data ,

Foras'shall.be.under'theLjurisdictionnof the- '

applicable Unit software coordinator.--A
simpleLlibrary card record-type | system will be
used should'it be necessary to remove
simulator reference plant data fros-its- s

storage' location.
.

l

!

Rev.: 3
Date: 1/12/89
Page: 6 of 9

NSEM-3.01'
s

.__a.. ._ ... . _ ._ _ . _ . _ _ . _ _ _ _ _ _



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

H
'

_. _, ,

,

l

;

"6.9' Plant Photo (s)/ Video Tape (s)
l

"6.9.1 A photo record of all reference plant' hardware
within-the= scope of simulation shall be
' included :in the design data: base for each
simulator-.

'

~6.9.2. Photographsi shall be takeni on ai periodic: [ ,

y basis, per the-NSEM'4.12 and NSEM:4.07. i

6.9.3,-A' current-copy of,the photographs shall''be
maintained as part<of-theidesign data base in:
the: individual software engineering; offices.
. A simple-library card recordrtype_systen-will:
be used:should it'be necessary to remove _ plant;
Lphoto(s)/ video: tape (s) froalits storage-
location.,

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.: j
These shall be identified with the Deficiency: j

'

Report number. These supplemental' video (s)/
still photo (s)?shall be-filed in"eachJunit'4 .
roftware engineers office..

-

6.9.5 The Production Maintenance Management System
|

.

(PMMS) shall be used to.supplementJthe. video. !
tapes /stillcphotos allowing' complete identi-

|fication ofLreference plant' hardware.

6.9.6 -0TB shall' review:the plant photographs on a
|periodic basis according'to the NSEM. j_

6.10. Supplemental Data' File
..

6.10.1 This' data' base file shall;be arranged by
simulator-systen and maintained in the.L

individual 1 software engineering offices.

6.10.2 This-file shall include such. design data est

. Simulator Vendor /NU Telacons

.;8imulator vendor Data Requests

. Plant PerformanceLData

. Simulator. Reference' Plant. Data Forms s

(STS-BI-F1H) _

'

. Other Unit Specific Data

.i
!

,

.f
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6.10.3 The-controliof'the supplemental | data. file
shallsbe under the jurlediction of the j

. applicable Unit? software coordinator. A '

simplet libraryJcard| record-type'~ system will:
be used.shouldLit be.necessary to remove
supplemental' data fron.its' storage location'.- o

6.11- Industry and| Reference ~-Plant' Studies / Reports-
.

6.11.1'ALeontrolled copylof,all applicable
studies /reportsLshall be maintained <in ;
the Reference' Library.

'

~

.6.11.2-These~ studies /reportsishal1Lbe;under|the-
jurisdiction of AsRMs.;

1

6.12. neference : Plant ' Data' Book ~ (PDS)
'

6.12.1 A; compilation of reference plant data'for
'

specific plant transients / evolutions. The-
. data-defines plant response'to' specific
events which haveLoccurred at the reference
plant, j

'6.12.2 Materialscontained'in.the,PDB may be'used
for training development orias supporting
dataEfor DRisubmittal.i ,

g
6.12.3 Due-to uncertainVeesbisposedLbyLoperator. |

actions,:; initial conditions, etc. ,' events;
contained inEthe PDB shall be validatedEvia.
an approved test procedure prior to use in
idevelo ing acceptance; criteria for'
certif cations testing.~

6.12.4 Maintenance of the PDB1shall be-the responsi-
-bility of the applicable Unit operations
consultant.

,

6.12.5-The PDs shall be located in the reference-
library under the. control =of ASRMs.

..

s

.
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8.0- ATTACHMENTS--

1

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

8 . 21 Millstone Unit-2;(MP-2), Data Index- :
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8. 3: Millstone-Unit:.3-(MP-3)' Data Index !.
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8. 4- Connecticut Yankee (CY)/. Data Index;
.t

8. 5~ MarginaliNote' Directory-

,

s,-

i
,

a
i

.
.,

.

t

:

L
'

i

'

y t
,

i

,

,

,

.I
.

!

Rev.t 3
"

Date: 1/12/89
Page: 9 of 9'

N8EM-3.01
1

!

1

-. -. - .= . - . _ _ . . _ . . . __ _ - - - - . . . . - .~. -_- ..-



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

. . .
.

,;
:'\.. t

/' I i
'

f '|i
'

,

>

,

i ,h' -

:

[.- Figure 7.1 ,
. . ,

|=
s

!

i

!.
L D A T.A- S ~ A' = 5 E L O'C A T-I O N . C H A R T'

i.__.. .__: ,e . .. _ .__ .__. z_.....____....
!;
'-

.
i

..

.[
'I

,

|-
.

; . . . _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ . - - - - _ _ _ _ _ _ - . . . . _ _ _ _ . . . _ _ _ _ _ _ _ _ . . . . . . _ _ _ - ~

s . TRAINING-'4

t

| DATA -REFERENCE CONTROL SN ENG{ ;j

; TYPE LIBRARY .ROOMe (OFFICEt j
p ......_____......_________ ._________________________________________ ,

.

<
'

s

|2 ' P l a n t L P r o c e du r e s/ F o r m s . . L X . . . . ,. . . . . . . . . . . . ' . . . '. . . . . . . . . . . . a . . . . . . . . .. ,

,

e
.

1

| . plant-Drawings ......'.... X,..........'..........................-...... |
a

,
1 e

la T e c h n i c a l M a n u a' l s . . . . . . . X : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - J
,

. . i*

i
+

j FSAR.r....................a X........,~.............................'.... ...
.i

i-
4

!. " Technical' Specifications 'X .........................................
1.

,

OpenSDC's...............................................X..:.....
'

. .

- . ,
t

(- '

| Supplemental 1 Data File ......................'..............'X ........

|

| "

videos /still Photos .................................'.......LXL........

- P P C Te c hn i c al' Ma nua l s . . . . . .. . . . . . . . . . - . . . .. . . . . . . . . '. . . . . . . . . . X . . . . . . . .- !

)-Reference Plant 3 dData Sock ..... X .....................'..................... . . . . . . .

PMM8'..................NU PMMS'(TSC)
'

,........-........-...-.............
~

t .

. "

Studies / Reports ......... X ...............'............................l

,

, ,

'
:

I
~,
I

,

.

F '$

I-

,

)

!

Rev.: 3
Date: 1/12/89
Page 7.1_l'of 1

N8EM-3.01a

s .

>
>

.s - a..._, s , ,..-y, - - _ . , , ._4 a._... . . +_... ,.~ , , . . - , ,



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

- E i' .- 1k .

>
}. . ,

,

-

:,

i

~ Attachment = 8'. 5 -
i

.

P

,

h

E

/

MARGINAL NOTE' DIRECTORY'
.,3

-

.k

|

J
x

-

-

-

, . 4 .- . '
-

- 1. - Added referenceJto NSEM: procedures-which specifically
address the frequency | requirements for photographs.

,

'2 . - section added.to address 1new' data! type. .|
, .

3. Location of new data - t.ype added: to' figure. .(

.-

.!

.

|',
| ;

,
,

,

.

;
I

.- ;
;t

>m

;-

;

f,

- ,

. ,

!.
--

:(. ,.,

g.
.i

<

f '

.

,i

; t
i rI

L

j'

'). s
,

t

-j
i

I
'

Rev.: 3.
|
' Date: 1/12/89- - !

cPages 8.5-1 of.1 :

N8EM-3.01 .

r

f
-. - . _ . . . - _ . _. . ' _ ' _ _ _ . _ ._ _.....__..._._....m . . _ . .

, .4



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

'

-(t4 1 :.f
, ,

,j'
.

t < .
,.

. I
'

-

'

-j' J. >

1

' . , )

'
,

1
.

s .,

NORTHEAST" UTILITIES i

>

i
NUCLEAR SIMULATOR-ENGINEERING MANUAL 1 1| J

'

1 .

L.

|
..- j

NSEM:'3.02~ .,.4
-

t<

i-. I. 2
\

.

CONTROL OF SIMULATOR DESIGN DATA" DOCUMENTATION ,3

L. ,

,

i,
,

.

.

.;.

'

.,

a
,

1
.c. i

.

onsible - A'

Res$vidual:- Vi W A J//c ,

Ind T

L' 2

tJ age , intiator Terennical
, - (f . I support- .

-;
. >

!Approved:
D Qecto3 Nuclear. Training ;

lRevision: 42

;i

Date: 11/09/88-

.f

i' SCCC, Meeting Non- 88-004 7
-

,i

t' i,

I

~

>

?'

,, , ~ - . . . . , , - . . . _ , . . . . - . _ - . . . , _ . . . . . . , . - - . - - . . - - . . ._.1.. .....~..-.J---.-... - . . . . ---.....I



_ . . .

L j'

,

R

i

.1

.1.0 ' PURPOSE
,

>

1.1- To define the documents: required for? certification.and:
esintenance of the Millstone 1,2',3 and Connecticut
Yankee simulators.,

1.2 1Nrdefine'the contents of each document.- h
!
,

2.01 APPLICABILITY.-
c

2;l The procedure: applies to all' persons involved in-the j
| development and maintenance 1of the slaulators. 1R

;

3.0 REFERENCES

3.1 ANSI /ANS 3.5-1985 - This standard states the minimal
functional requirements on-design 1 data 1and simulator-

performance and operability _ testing..
.

3.2 NRC RG 1.149 Rev 1, April,;1987_-LThis guide-
describes an acceptable methodolog for certification-.

"by endorsing e ANSI /AN8-3.5,u 1985: with E some additional
9requirements. -

*

3.3 10CFR'55.45(b) - Mandates:aitimetable!forisimulator; ,

facility certification and. specifies! additional
testing requirements. |

3.4 INPO Good. Practice TQ-504 . Describes = techniques _for 1

effectively controllingssimul'ator configuration..
E m,: .: ;'., , .. -F1

3.5 INFO Good Practice TQ-505' DescribesLtechniques.for '

effectively controlling simulator; configuration. q
,

t

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

3.7 INFO _86-026, Guideline For-Simulator! Training,- 2i
October, 1986..

3.8 LINFO 87-006LReport on:ConfigurationT anagement'in the-M
Nuclear Utility Industry, July, 1957

i

i
;
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,

N 4.0 DEFINITIONS .;

4.1 simulator system Documentation Manuals - The docut snt
that contains the design specificatatas,: scope of ~
computse model, (hardware-6..softwe 0)? description, '

capabilities, and assumptions for each' simulated'

systen model.

4.2 S3 - Simulator: Software-System is.attotal: integrated i

software system which, supports the development,.
running (execution) and testing'of<a real-time: 1

'
' simulator and trainer environment.

4 '. 3 Computer Program' Coding uThe computer-system software- '
i

'
necessary for the' simulation operation,ai.e. non--
modeling s/w, of the. simulators.- 1

4.4 SDC - A'Slaulator Design Change.. package.whichfcontains
the relevant DR'(s)_and;all forms indicated;on R

STS-sI-Fit.- It is-designed ~to' provide _ control over ,

changes,. ensure: that documentation is complete 1 and; . .I
satisfy the requirements-of ANSI /AN8.3.5-1965.,

4.5 DR - The-Deficiency Report Form'(STS-SI-F1A)cused by -

'

oTs and STs3 to record identifiedLsimulator-
deficiencies betwee- the-simulator-and:therreference ' -

plant within the-sec;4:of simulation.1
4-

4.6 OTs - Operator Training Branch 0* '.4 Nuclear Training
Department.

4.7 ST88 Simulator' Technical' support Branch of 'the-Nuclear
Training | Department

4.8 Design Automated Auditing Documentation systes (DAADS)
~

-

An-automatedscomputer program for informationEstorage-
and retrieval' resident on the-simulator: computers._ !

4.9 NSEM-5.01 -Simulator Modification Control! Procedure.
4.10 CD8 - Controlled' Documentation Storage.

| 5.0 RESPONSIBILITIES
'

5.1 Manager, Simulator Technical Support.(STS).- |

U'A '

overall responsibility for the development and
implementation of the simulator Documentation'

Procedure.
|

-

!
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5.2 Supeevisor, Simulator Computer Engineering (SCS)

Responsible for assigning the necessary-resources for
the coordination and implomentation of this procedure.'

5.3 Designated Unit Softwar6 Coordinator -

Responsible for identifying and updating the simulator
doeunents.

5.4 Supervisor, Administrative Services and Records
Management (ASRMS).

Responsible for pLoviding a suitable location for the
simulator documents.

6.0 INSTRUCTIONS

The following documents are required for the simulator
certification and Laintenance process. Thsy shall be
contre 11ed and updated, but shall not be considered part of
the simulator design data; base.

"o1 Simulato: System Documentation Manuals.

6.1.1 The manuals shall be updated and generated, .

according to NSEN-3.02 using the DAADS prograa ,

and the Simulator Systema Documentation /hg q8tandards (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 Codinga

6.2.1 The Computer Program coding shall be commented A
and updated according to N8BM-3.02 using 83 &
(Attachment 8.3).

6.2.2 The computer Progras Coding shall be the-
responsibility of the unit softwarS
coordinators.

6.2.3 The Computer Program. Coding shall reside in the 1
simulator disk packs. It shall=be properly
maintained and backed up according to simulator ;

s
systems documentation standard.

'
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,. 1

| 6.3 Closed SDC's

6.3.1 AsRMs shall be responsible for filing the
closed SDC's.

6.3.2 closed sDC's shall be located in Controlled
Document storage.-(CDs)

6.4 simulator Test Results,

1

c 6.4.1 simulator Test Results shall be located in !
; Controlled Document Storage (CDS). I

! 6.4.2 .This category includes the following: )
.

6.4.2.1 TheLAcceptance Test (ATP) I.

, ,

6.4.2.2 ' Performance Tests
6.4.2.3 Annual operability Tests . 5

'

7.0 FIGURES
,

7.1 Simulator Design Documents Location Chart
.

8.0 ATTACHMENTSi

,

t8.1 Simulator System Documentation Standards,

F .
t "

8.2 Design Automated Auditing Documentation System (DAAD8)
,

'

' t8.3 Computer Program Codings- !

8.4 Margitta3 Note Directory

i

i
.

!

r

{
;

v

.
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1
4

4
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i

Simulator Systems Manual .............................. X ....... . ,

,

................ X .................. iComputer Program Coding . . .
9

r

I
' closed SDC's .................. X ...............................

?
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A. INTRODUCTION

| -

.This document i s intended to serve as the '|

standard format for the " simulator' system g;
Manuals" (ssM) developed for each simulated .

'

plant. system of .the nuclear. power' plant i

simulators. This standard applies to ._ all- |
-

.

'

documentation related to~ plant simulation.
.

Examples,have been included where appropriate.
,

-

f

3. CONTENTS OF " SIMULATOR SYSTEM' MANUAL 8"-

g

Each simulator systen Manual shall follow the

prescribed standard table of cor. tents ~ as
,

follows: -

.
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TASLE OF CONTENTS

iCONTENT PAGE

1.0 SIMULATION SYSTEN OVERVIEW 6
1

1.1 SYSTEM DESCRIPTION 6 ;

5
I 1.2 8YSTEM ASSUMPTIONS 7
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:
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2.0 INSTRUCTOR STATION INTERFACE 10
'
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|

l
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|
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*
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:

4.4 LIGHTS 18
'

4.5 8MITCHE8 19

4.6 MISCELLANEOUS 20-

4.7 ANNUNCIATORS 21 ;

5.0 57ATkN COMPONENTS 22
1

5.1 AIR-OPERATED VALVES 22 ;
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5.3 PUMP MOTORS '24 |
,
!v
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C. DESCRIPTION AND EXAMPLES OF

SIMULATOR DESIGN DOCUMENTATION' ,

||

|
This section provides a brief description with

d jexamples of the contents et 'each ites as
;

listed in the standard Table of contents. |

t

!

!

I

'

:

'

;
|

-

T

,

,

|

.

f

.
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i 1.0 81MULATION SYSTEM OVERVIEW

1.1 System Description
' The systes Description will include a few paragraphs

describing the function of the system. This will be
followed by a list of the plant systems and subsystems I

g
]l

covered by the siculation. system, lus a list of the
control modules and segments for t at system.

___....________......___. ---.......... ........ .........____..

EKAMPLE:

1.1 systes Description'

|
The compressed Sir system consists of the instrument air

. system,.statio.. 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
1

'

plant operation. The nitrogen supply. system provides i,

1 nitrogen to various components in the-plant. ]

The instrument-air a stem consists of two 323 SCFM at 100 * I
psig compressors ese of which is capable of supplying 1004 |
of the system's requirements. Two air. lines copine into a .

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 e to various

. !
instrumentation eti control components in the turbine Ibuilding, enclostas building, and auxiliary building. 1

Ai The station air system consists of a 630.sCFM at 100 psig
.

compressor, aftercooler and air receiver. It provides a 1

backup to instrument air through a cross-tie to the,

instrument air header. (Additional backup; supply is
available from Millstone 1).
The instrument air in the containment is supplied by the
instrument air header and the backup from station a;,r
header. An air receiver provides a reserve of air for
containment air supply.

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

' control Module- sequent Description

IAC4DL (RTEK9810) IAD118 IA Dynamics |
IAL12A IA Logic I

Rev.t 2
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1

i

1.2 ' System Assumptions' gf
|

A statement of assumption is required when data to $
adequately design the system is not available and sub-
stitute information is used. The rationale or justi- ;

fication for the ae.sumption should be given when r

applicable.
.

.

iAn example of a system assumption is given'as follows:
" '

______ ......____ .______--..........--......._____________
,

;

TABLE 1.2 g?
SYSTEM ASSUMPTION 8 ;.

'

ITEM NO. ASSUMPTION t

IA01 LOAD / UNLOAD TIME FOR INSTRUMENT AIR COMPRESSORS
BIAS-CIA AND 3IA3-C18 WILL BE AS8UMED TO BE P

EQUAL TO 30 AND 15 SECONDS.
"

RATIONALE: BASED-UPON APPROXIMATE VALUES
OBSERVED IN THE REFERENCE PLANT.

.

\

J

|
|
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4.

i

;

2kiI 1.3 Systes Simplifications
'

A statement of simplification is required when a simplified
l~ or limited design that'does not strictly adhere to design

~

L data. Design simplifications are not related to data ;

voids, but rather to how the data is used. The rationale /kg '
;

or justification for the simplification should be given
whenever possible. ,

r

An exampleEof a system simplification is given as follows: |
,

............__.....___. ....___.......____ .____.... ____..
t

,

TABLE 1.3 gi
SYSTEN SIMPLIFICATIONS |

ITEM NO. SINPLIFICATION

001 SIMPLIFICATION: SANFLING LINE VALVES 2-RC-001
"

AND 2-RC-002 WILL REMAIN CLOSED.
| ,

RATIONALE: RANDSWITCRES TO OPEN THESE VALVES h,

i ARE ON PANEL C-72.

.,

002 SINPLIFICATION: VALVE.2-RC4003 WILL BE i
|SINULATED AS A NORMALLYLOPEN VALVE.. BUILD-UP OF
INON-CONDENSIBLES IN THE PRESSURIEER DURING
'

NORMAL OPERATION ~IS NEGLIGIBLE AND RENCE NO
MASS FLON WILL BE SINULATED THR0005 THIS VALVE.

RATIONALE: DURING NORNAL PLANT OPERATION, IT
TARES A LONG PERIOD OF TINE (SEVERAL DAYS TO
WEERS) To sUILD UP NON CONDENSISLES IN TBE
PRESSURIEER.- VALVE 2-RC-003 IS NORMALLY LEFT
QPEN AT THE PLANT.

|-
|
|

1

!
,
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i

: 1.4 Design Reference
Zhi '

,

!

All plant data actually used in the development of the,

l system model shall be tabulated. The information for this
I tabulation shall be obtained from the Design data base

*

index given in " Generic Design Data Base Procedure".

An example of this tabulation is shown below
___________________________________________________________ .

:

TABLE 1.4

DESIGN REFERENCES

|

DATA REV
NO. NO. DATE

2001 0 062088
MP2 REFERENCE PLANT ORAMING8 FOR SIMULATOR DESIGN

"
I 2005 0 062988

MP2 SUPPLEMENTAL DATA FILE FOR CHEMICAL CONTROL SYSTEM

2029 0 061082
MP2 FINAL SAFETY ANALYSIS REPORT (F8AR)

2030 0 110583
MP2 SAFETY TECH SPEC .

,

2034 0
MP2 0F 23878 CONTROL ROOM ANNUNCIATOR RESPONSE

3

i
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'.0- Instructor Station Interfaces

2.1 Malfunctions-
Malfunctions are included ti. the specification from a
master file-generated by the instructor (Causs/ Effects

'

:

Document). .

An' example of a FCP thermal barrier tube rupture
malfunction is given as follows:-

!

.....__..... ................... ..__................ __...

TABLE 2.1

MALFUNCTION

MALF . o

NO. MALFUNCTION COMMENTS

RC20 RCP THERMAL BARRIER TUBE RUPTURE
VARIABLE: 100% = 50 GPM NORMAL DP-WITNIN BR (2100 PSID)
A-RCP A C-RCP C i

* "

B-RCP S D-RCP D

TYPE: GENERIC, VARIABLE .

|

CAUSE: TUBE FAILURE i

PLT STA: POWER OPERATION

EFFECT8: MALF A - THIS MALFUNCTION WILL CAUSE REACTOR !

COOLANT SYSTEN LEARAGB FROM THE THERMAL I
iBARRIER OF RCP A TO THE REACTOR BUILDING
'

CLOSED COOLING WATER SYSTEM. SEAL
TEMPERATURES AND FLONS WILL NOT BE
AFFECTED BY THIS' MALFUNCTION. THE
REACTOR COOLANT ENTERING THE RBCCW
SYSTEM WILL CAUSE TNB PUMP RBCCW RETURN
TEMPERATURE TO INCREASE.

;

.

.
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I

'

I

i

<

i

RSCCW SURGE TANK LEVEL WILL INCREASE AS
WILL THE SYSTEMS AF.TIVITY, LEVEL AS- i

NONITORED BY RIT-6038. !

|

RBCCW HEAT EXCHANGER INLET TEMPERATURES
WILL INCREASE DUE TO THE INJECTION OF ,

PRIMARY COOLANT RESULTING IN OPENING OF .

.THEIR SERVICE WATER OUTLET VALVES TO |
MAINTAIN ITS OUTLET TEMPERATURE. ]

MALF 3 - EFFECTS SIMILAR TO:MALF A'EXCEPT THAT
RCP 5 THERMAL BARRIER IS THE MAJOR
AFFECTED COMPONENT. j,

2

MALF C - EFFECTS'SIMI MR TO MALF A EXCEPT THAT
'

-RCP C. THERMAL BARRIER IS THE MAJOR'

AFFECTED COMPONENT. .

1

MALF D.- EFFECTS.SIMILAR TO MALF A EXCEPT THAT j
RCP D THERMAL BARRIER IS THE MAJOR ,

AFFECTED COMPONENT. j

;FALFUNCTION REMOVAL NILL RESTORE THE "

SELECTED. FAILED RCP THERMAL EARRIER PER- !

FORMANCE TO NORMAL WHICH WILL STOP THE i
i

*

RCS LEAKAGE.-

:.

1
.

i

'1

|:
|
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i

!

l
:

'

2.2 Remote Functions
i All remote functions which directly interface with the ,'system shall be tabulated.

/bi i
'

An example of a tabulation of remote functions associ'ated
with a RCS is given as follows:

7___________________________________________________________

i

TABLE 2.2 I

I RENOTE FUNCTIONS

-TITLER.F.
/ki *NO. RANGE U5N5ITION CONMENTS

!
RCR01 PRESSURIZER VENT VALVES 2-RC-C21, & 2-RC-421 '

RANGE-COND: OPEN/CLOSE
*

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

.

' CRC 3 FRESSURIZER BORON CONCENTRATION-
RANGE-COND: 0-2000 PPN

RCR04 RCP-40A RACROUT ,

RANGE-CONDs IN/0UT

RCR05 RCP-40s RACROUT
RANGE-COND: IN/0UT

'

RCR06 RCP-40C RACROUT
RANGE-COND: !N/0UT

"

RCR07 RCP-40D RACROUT
RANGE-COND: IN/0UT

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

1

i

l
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!

.0 [rocess Computer Monitored Parameters

tabufarametersmonitoredbytheplantprocesscomputershallbeAll
ated. These parameters are generated by PPC engineer and /h\ t

i
conttolled by a master file. Any PPC 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

F*C POINT ID , _ _FARAMETER/RANCE UNITS COMMENTS k
F! O S C/0;

RCP C A-REVERa2 FLO ADNORM/ NORM

F167 . C/0 NS

RCP C REVERSR ROTATE FLO ANNORM/ NORM .

i F170*1 C/0 ,

i RCP 5 CNTL BLEED 0FF FLO HI/ NORM ,

F170*2 C/0
.CP S CNTL BLEEDOFF FLO LO/ NORM

F174 C/0
| RCP S L/0 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 BLEED 0FF FLO MI/ NORM

F180*2 C/0
RCP D CNTL BLEED 0FF FDR LO/ NORM

i
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|

.0 control Panel Insttynentation
:

This section cont 6 84 tabulations,, grouped by types of I

instrumentation, or 411 the control board. instrumentation A
I

,

controlled or accessed by the system. Non-simulated instru- HX
mentation shall be indicated by "N8" under the COMMENTS column.
The. types of control panel instruments tabulated are: .

!j '

Meters (Para. 4.1)=4

.

Recorders (Para. 4.2). '

Coa'cro11ers ( Para. 4.3).' .

Lights (Para. 4.4) !
. ,

switches (Para. 4.5) |'
.

Miscellaneous (Para.'4.6).

Annunciators (Part. 4.7) j
.

some specific details are given as follows:
3

1 o .The Hardware Item ID can be obtained directly from the '

Instrumentation and control'(Iac) list. ,

o The Plant Tag Number should be taken directly from the Isc /f\*
list.- The creation of non-existent tag number may be
required.

'

o The annunciator list is| developed from plant drawings.
,

i
,

i

I

3

1

:

! i
\

|
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4.1 Meters |

An example on tabulation of panel meters is'given as >

follows: :

a >

! !
>----------------------.------------------------------------

i

TABLE 4.1 ;

IMETERS

h
"

2

HARDWARE ID PLANT

~ RANGE /DESCRI'PTION PLANT TAG NUMSER PANEL DATA NUM COMMENTS /h\ >

02A1A2M16 FI-208- CO2 28500-204
;

0-150'PS DELIVERY PR. FOR BA PUMP 195
s

;

jps02A1A2M17 LI-208 CO2 28500-203 -
,

0-100 % LEVEL IN TANR T85 s

;-

2A1A2M18 . PI-215 CO2 28500-215 -

0-300 PSIG RC CONTROLLED BLEED 0F PRESSURE
,

~

08A1AM01 PDI-204 C02 28500-199
0-40 PSIG LETDOWN POST FILTER PR-DROP

-
,

k

-

\

u

|

1

J
|
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I

4.2 Recorders
.

An example on tabulation of panel recorders is given-as
ifollows:
r

.___...........__...... __........................,_ .___ .. ,
,

t

TABLE 4.2 -

,

'

RECORDERS

i

HARDWARE ID PLANT !

bRANGE / DESCRIPTION PLANT TAG NUMsER 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 -,

bf"

03A1A2AR2 AR 203 C03 28500-198
0-2000 PPM 1 PEN 1 IN/HR SORONOMETER RECORDER

.

|

IA1A2AR4 FRC-210X C03 28500-2073,C
0-150 GPM 2 PEN 1 IN/NR TO RECORD PMW FLOW TO VCT

:

|

,

:

|
|
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l

4.3 controllers
Aa example on tabulation'of panel controllers is given as
follows: 1

1
. .

------------------.----------------------------------------

TABLE 4.3
-1

CONTROL' ERS

HARDWARE ID PLANT i
;

RANGE / DESCRIPTION PLANT TAG NUM'.ER PANEL ' DATA NUM COMMENTS

02A1A2A1 FIC-201 CO2 28500-195
LET DOWN PRESS. DOWNSTREAM OF HK

&
02A1A2A2 TIC-223 C02 28500-222 -

LET DOWN TEMP. DOWNSTREAM OF H-X
.

|
|
l

t

( 'l
!

>

.

D

.
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4.4 Lights s

i

di,

An example on tabulation of panel lights is given as '

follows:i

!
.i ;

.........___.........._____........... ..... ______,,__,,,,

hTABLE 4.4

|
LIGHTS

.

i

HARDWARE ID PLANT
RANGE / DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS h

I 02A1A20501- Hs2520 CO2 32009-27
ION EXCRANGERS SYPASSED (GREEN) '

02A1A2D803 Hs2520 CO2 32009-27 k I
ION EXCHANGERS NOT SYPASSED (RED)

2A1A2D803 Hs2520 002 32009-27
.

ION EXCH. VALVE STATUS (WHITE)
-

i
-

,

!

'

I :

!
!
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1

1

4.5 Switches

An example on tabulation of panel switches is given a
follows:

!

....._____........___________..__________....._____________
E

dkh-TABLE 4.5
i !

SWITCHES ;:

HARDWARE ID PLANT
.,

jfiRANGE / DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS

: 02A1A2801 MS-2520 CO2 32009-27 ,

iION EXCKANGERS BYPASS VALVE

02A1A?302 H8-2196A C32 32009-53
SWITCH TO RESET H8-2196 AFTER ESAS OR LOSS OF PWR

.

2A1A2803 H8-2500 C02 32009-28
LETDOWN FLOW TO VCT OR WD VALVE

03A1A2804 HS-2513 C02 32009-29
.

GASES FROM VCT TO WASTE GA8 HDR. VALVE
!

02A1A2805 H8-2521 C02 32009-26
| LETDOWN FLOW TO ANALIBER AND RM VALVE

02A1A2806 HS-2196 C02' 28117-29 *

VCT SYPAP,8 VALVE
i

*

I .

t

02A1A2807 HS-2504 C02 2E117-27
PRIMARY WATER TO CE. PUMPS VALVE

,
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1

4.6 Miscellaneous

An example on. tabulation of other miscellaneous panel items IAis given as follows: 1
'

. .......................... ............................. . )

i

TABLE 4.6 g
MISCELLANEOUS

..

HARDWARE ID.

PLANT
RANGE / DESCRIPTION PLANT TAG NUMBER PANEL DATA NUM COMMENTS h

,

0251A1A1 rQI-2539 CO2R 28500-208LETDOWN TO WASTE DISPOSAL

03A1A2A3 rQI-210Y C03 28500-215 mA
'

BA MAREUP BATCH COUNTER

*

A1A2A5 rQI-210X C03 28500-207A,3
<

PMW BATCH COUNTER

*

,

'

T

|
|

.

f.
*
,

.
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4.7 Annunciators
An example on tabulation of annunciators is given as |

follows: ,

;
.

...__......____ ___.-____ .. .......__..................... ;

i

TABLE 4.7

ANNUNCIATORS }
i

ANNUNCIATOR ;

BOX NUMBER WINDOW .

5YRTTFI'Y5N NUMBER DATA NUM COMMENTS
'

'

{ 1CO2 Al- 28500-200
'

I'

BOh!C ACID TANR A LEVEL HI
! -

1C02 A10 28500-215 a

-RCP CONTROL BLEED-OFF PRES HI .

.

C02 A12 32009-49
oMARGE PUMP A SEAL LUBE SYSTEM PRES HI/LO

'
,

1C02 A13 . 32009-49 e'
CHARGE PUMP 3 SEAL LUBE SYSTEM PRES HI/LO

- :

!

1C02 A14 32009-49*

CHARGE PUMP C SEAL LUBE SYSTEM PRES HI/LQ

|

|
1'

l
'

1

,

;
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5.0 system Component

This section provides the specific details on simulated devices 1
'

within the system. Simulated devices are:

Air-Operated Valves (Para. 5.1).

solenoid / Motor Operated valves (Para. 5.2),

Pump Motors (Para. 5.3) .

.
t

Meters / Transmitters (Para. 5.4) jp'

.

'|
An example of the development of this section for a particular
system (Chemical Volume control) is described in the following -

paragraphs.

5.1 Air-Operated valves
>

An example on tabulation of air-operated valves is given as
follows: ,

i .t

____.....__.._____...___ .____..__.........................

TABLE 5.1
*

;

AIR-OPERATED VALVES
.e

'

OPEN/ '

VALVE CONTROL CLOS 2
i POSITION FAIL AIR CONTROL TIME,

.AG NO. DESCRIPTION SYMSOL MODE PRESSURE POWER SEC

3-CH-089 LT. DOWN ISOLATION OUT OF CTMT 0159
CVVCH089 FC IAPAUR2C ED BDV20 1.14,

i

/kg3-CH-110P LT. DOWN FLOW CONTROL 0161
CVVCH110P FC IAPAUR1C. ED:8VR21 5.0 *

3-CH-1100 LT. DOWN FLOW CONTROL (SACRUP) 0163
CVVCN110Q FC IAPAURIC ED SVR21 5.0 *

4

3-CH-192 RMST VALVE 0165
CVVCH192 FC CVCH192A ED:30D11 5.0 *

3-CH-196 VCT BYPAS8 VALVE 0167
CVVCH196 FC IAPAUR2C ED:30D11 0.58

|
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5.2 Solenoid / Motor-Operated Valves '

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

j-----------------------------------------------------------

TABLE 5.2

SOLENOID / MOTOR OPERATED VALVES

OPEN/ i
.

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 /7\
N/A CVVCH501 ED 50851 8.5 S

2-CH-504 PMW AND BA TO CH. PUMP SUCT. .

N/A CVVCH504 ED BOB 51 8.4 S !

2-CH-508 BA GRAVITY TEED FROM T8A
N/A CVVCH508 ED 20B51 8.5 S

'
i

!

.

I
*

'
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5.3 Pues Motors
I

An example on tabulation of pump motors is given as i
~follows:

-------------.................. .._________________________

TABLE 5.3
,

PUMP MOTORS

MOTOR OPERATING PUMP
BREAKER SUS CONTROL CURRENT UP/DOWN

TAG NO. DESCRIPTION STATE POWER POWER (AMPS) TIME, SEC

P-18A CKARGING PUMP A
gCV:P18A42 ED:30551 E0:30351' 118A 2.08

-

P-183 CHARGING PUMP a
CV:018542 ED:50851 EDis0851 118A 2.08 .

i .

-18C CKARGING PUMP C
CV:P18C42 ED 30361 ED:30861 118A 2.0s

| -

L

L

i

i
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5.4 Meters / Transmitters gi
An-example on tabulation of transmitters is given as
follows:

.

t

.. __....._____.......__ ..___ ..........__.........__ __..

[TAtt.E 5.4-

MET 5RS/TRAIISMITTERS

',

METER TRANSMITTER METER LIGHT
'

POWER POWER- POWER.TAG NO. DESCRIPTION RANGE / UNITS SYMBOL SYMBOL SYMBOL
,

AR-203 BORONOMETER
0-2000 PPM ED BVR11 ED BVR11 N/A (.

p FI-202 LETDOWN FLOW RATE UPSTREAM OF'PRIFILTER '
0-140 GPM ED BVR11' ED BVR11 N/A .

d-212 CHARGING FLOW RATE ,

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

|
:

.

. 7

!

!
,

?

4

A

Rev.: 2
Da',,e: 11/09/88
Page: 8.1-25 of 26

NSEM-3.02

,

- , - , , , - . . - . - , ,, - ---w,.n.e,.,,,, . . . , , , ,,. .,,.,.,._-,v.. e--..,... ,- ,,,,e, ,.,-a,-e.=---m,w,,.w.,s.=--, - -e-..e ,.--e -r+s. -



. .

..

|

1

0 Simulation Diagrams
j

simulation Diagrams are meant .o provide a visual scope of thereference plant system components being simulated. The diagramsfor fluid systems will be in the form of a Piping and
Instrumentation Diagram (P&ID). One-line diagram formats willbe used for electrical distribution systems. Logic systems and
simulator unique software will be presented in block diagram
format er a control system functional diagram.
The simulation diagrame 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, aalfunctions,.

etc., will be drawn as a single symbol with multiple
connectors,

Analog Plant Process Computer (PPC) Points.. "

Tran.citters required by an interfacing system or.

r.sving an associated malfunction. ,

All simulated check valves, orifices and relief.

valves will be iticluded.
In_line process flow rediatien detectors and area.

monitors will be shown as transmitters in theappropriate system with an interface to Radiation
Monitor.

The P&ID reference drawing number..

A standard symbol table has been developed for the simulationdiagrams,

An example of Section 6.0 is shown La follows:

_______________________________________________________________

/A
6.0 SYS'aEM SIMULATION DIAGRAMS

The simulation Diagrams are not included within the SSM,
but are filee in the appropriate engineering office.
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ATTACHMENTf8.2'

i

DESIGN AUTOMATED AUDITING DOCUMENTATION SYSTEM (DAADS)

F

- 1.t INTRODUCTION' .

The purpose of thir manual-is to provide useful information
to the: users of DAADSs(Design Automated: Auditing.and
Documentation System). The manual.is organised into ,

sections as-follows's. . i

" General 1Organisation
Data Organization. '

DAADS Functions
BDAADS. ;

2.0 GENERAL ORGANIZATION
. i

DAADS.isfanEinformation storage and retrievaa systeu based
on the SEL 32 computers'. I. is designed to automate the
-production of.the NUSCO's.*Jiaulator Systen-Documentation. !

DAA&S is a TSM Task and can'be activated on'any TSM. a
,

Terminal by1 typing:"NDAADS"'in response to the "TSM)"
Frompt. All files accessed by DAADS aust be explicitlyi,

*-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 fi'16s. Files directly used:by
*DAADS are-requiredito-follow a namingTconvention based:on a-

three letter. trainer ID-and two;1etter system: IDS. Sy
these conventions, - the system can dynamically : allocate
files where it expects to find-the particular ininraation. ,

Most data sets are of fixed forant entries,-these.are-
*

described in the second sub eation of-this section.:
3.1 DAADSiFILES

3.141'.DAADS TRAINER MASTER F3LES j
|

Trainer.Information File
The trainerLinformation fila'containsothe
trainer name, contreet/ spec title and the
systes designatore and; passwords forJeach... s

systes defined'for the trainer.= The format of-
this filename is <TMAINERID>"TRNIN". It'is
dynamically assigned when DAADS is' entered 1and
must be . initialised under DAADE.
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|' Malfunction Master' rile.
j-

The malfunction masterffile-contains the-
malfunction:cause and effects documents-~for all. '

'

-trainer: malfunctions." This file:is1 built by a
separate task and is a text file which can'be; ,

. edited:with the Tss Editor.; The filename '

format is <TRAINERID)"MFMST"11t is1 dynamically
assigned for malfunction norge protions of-thel
design repceto. zThis file must be: properly".

4sortedJby malfunction nupter fer:the-
malfunction listing to work.. ;

F

-Instrument Matter; rile--

This file contains an-abridged versionEof:the -!
'

: instrument-and control'11ststfor'the trainer..
It-is used for instrument merge 3 reports. . The .,

.
~Itiis:. filename'is <TRAINERID)"INSTM...

' dynamically assigned forithe' instrument merge.. .

Design Data Master $ File-
1

'The design data master file is built by a--

sperarate task to read a data' list tape from
he dec computer-lab;and sort the. data by- .

, control number. Theefilename format is 4

'

.<TRAINERID)"DESGD". This: file,is dynemically
assigned for the design data;uerges. ;

rile Description-File.
f

The file descriptionifilo containsivariousi >

descriptors for?the: internal 1DAADS data sets.
ThisLfile is dynamical'ly allocated upon entry; ;

to DAADS. The filename format is,
<TRAINERID)"FDFIL".' .

y

3.1.2 INDIVIDUAL: SYSTEM FILES-

1 system Information File
!The system master in,fo. file containe the. system-

and trainer (IDS, then system title end a> number-
of parameters defining the usage and : allocation
cfithe systen data-file.: The: filename'fossat'

is1<TRAINERID>'SI"<8YSTEMID). :This file is' ,

dynamically: assigned 9pon selecti on of<a system
IDr it aust?be initialisodiund;, DAADS.

.
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System Data Files

The system data file contain
data sets of system design cats ten to fifteenthe DAADS input functions

a entered underinternally partitioas a direct access file by DAADSThis file is used
-

DAADS I/O routines.ned and manually blocked bIt is.

<TRAINERID>"SD"<SYSTEMID).The filename foraat isdynamically allocated after
y

This file isID on DAADS.
selecting a system

System Narrative File

The system narrative it
which DAAD8 iill list as the sy, a T88 Text Edi'te rileon design reports.
(Not 8aved)

This file must be storedstem narrativein the appropriate system fil{ use by DAADs.

<TRAINERID)"3N"<5YSTEMID).The filename format is! e for

dynamically allocated for listiThis file is(
i 3.1.3
( OTHER FILES ngs by DAAD8

needed by DAADS.other files will be dynamically assi.

These include gned when
SLO Files

-

a;.locaced for list and report fus:rstem listed output spooling filesDAADS. are
nctions of,

T88 P8EUDC Master Files
An input function is provided
master files for any of the inter

.

sets, and T88 input also for any ofto allow explicitFixed nal DAADS datasets.

record type. formats are provided for eachAll records include a system IDthe datafield.
On selection of this input fDAADS will request the nameread input from. unction

The selected file will beof disc file todynamically assigned
approriate fixed form,at.and then read using the
will be cleared and only thosethe input where the systeh 10 fiThe internal data setrecords found oncurrent system 10 in use will be ield matches thethe local system data file
and small list processor also use thA dump functionnserted in
formats.

.

ese

Rev.: 2
Date: 11/09/88N8EM-3 02 Page: 8.2-3 of 10

. _ _ _



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

,

e t t,

d
5 j

'
< ,

i,

| \
. .

systes'' Data Files' <

Ths-system data-file contains ten to fifteen- +

' '

data' sets of system design. data entered under. ;

the DAADS input functions. -This file-is used
asia directLaccess file-by-DAADS.. It'is

'

'

internally partitionedcand manually blocked by:,

~ The filename forant is,DAAD8 I/O routines.
<TRAINERID)"SD"<5YSTEMID>.1 -This file-is
dynamically 1 allocated'after? selecting a system- ,

e 'ID on DAADS~. 7

K
'~

-system: Narrative Fild?
, o

,

The systes:ne.rra':ive ista>.Tas: Text Editor. File.
,

'which:DAADS will lir,t astthe=systes narrati\+ *

on design . report:s. - This-file aust be storedi i

(Not: Saved) in the appropriate: system file for
use by DAADS. ThE filename format is.
~ TRAINERID>"SNA<8YbTEMID).- This file'is '

<
'' dynamically allocated for -~ listings by DISN..

-y
,,

3.1.3 OTHER FILES'- , 7

other files will be dynamically assigned when
needed by:DAAD8. .These include: -

,

SLO Files "

systes-listed outputispooling'filek are
allocated:for list-and-report. functions.of
DAAD8.

,

L T88 P8EUDO Master Files |
t

An input' function 11s provided'to= allow explicit;
master files'for;any;of the: internal DAADS data
sets, ' and1Tss input: also for. any: of the data; ,

sets. Fixed formats:are;provided for.each.
record: type. All records, Include atsystem ID''

=!field. On selection of this' input function- .

DAADS'willJrequest"the:name of disc. file to l.

read input.from. LThe1 selected. file:will be|

dynamically assigned,fand then read using.they 1

approriate fixed: format. The. internal' data' set !

will be cleared and only.those records found.onc :
the input where tho' systea- ID; field'astches: the !

' current system IDLin use will:.be inserted in 4

the local ~ system data file.L A' dump function
'

and small~ list: processor alsoluse1these >

L formats.-

|-
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Page: 8'.2-3 of"10 t

'

N8EM-3.02-,

~

' :-) , .?.
,

,

't .: ..' ..;_ , .. . _ _ . . . _ .
_ _ _ _ _ _ _ . , _ _ . _ _ . _ i_

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _
.

_ _ __



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

!'

.

%

L . 2. RECORD FORMAT 83
~

DB'93-Applicable-Contract /SpecificationfFaragraphs

.This data set i s to consist of t the Econtract/ spec.-
: paragraph numbers and titles applicable torthe. system.

,

The paragraph number _is an eight ascil character >
~

l

.

field, 48-characters are provided for theititle. The
format for TSS entry is ~ ,

,

SID*FARG t-* TITLE
9

'DB 94LDesign Data Usage

This data set.istto contain:the~controlu-index,1 rev, .
-and-source control numbers',' title, source,-and~ receive-

'

-date:for design data documents used inithe-systen
design.1 The user mustienter onlyfthe' control index
andtrevision numbers: the design 1 data > merge will- fill
in the remaining fields:from the datalist master-for

iTSS: Entry .
;

.SID**INDe**RV* ,

DB 66 Malfunction-Usage
-

~

,

The system design-usage data set is to contain only
the malfunction number for each malfunction > applicable
to the svsten.-LThe cause'and offsets documents
writtenL6y the test operator ~will be merged based on

, ,

L tne malfunction number. T88 Format

SID*MFl* COMMENTS *
'/? x

DB 4 $ Remote Function
>
''

Remote functions ^ applicable to the systenlare-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 CORMENT8. y
T88. Formats-

'

SID*NUM.* TITLE
Range- * COMMENT 8*

->

.

|

i|-
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DB 49EDesign" Assumptions

Design assumptions withfitea numbers are to:be listed 'A |

under this data set. Each assumption-may.have one and O i

only-one assosciatedidata requested number' Tss, 1.

formate

:51D* ITEM *TC* Text LJne
Text Line J

DBE610 Design Simplifications

simplificationslande in=thecsysten' design?are to be-
listed under this' database- T88 Formats-. ,

i|
-

SID* ITEM *TC* TEXT' jTEXTL

somewhut'-different. formats,ebased on wide listings
-were.used>on' hatch. At some point wenhoposto ,

translate'that data into the;new formats.with the more
elegant-listing.

DB til Instrument; Usage Records
a

r

EachLinstrument addresseduby;the system-is to be ,

listed in-this' data. set. ;0n hatch the tagtnumber ;,

' field is not provided and must be filled by the-
instrument merge for each= report.- There::are six. type
| codes to identify.different groups offinstruments--

"Type 1 Meters: (Table"4.1): ,'

; Type.2 -: Recorders' (Table 14.2)~
Type =3 --Controllers ' ( Table 14. 3 ): >'

'TypeL4 - Lights- .(Table 4;4)- .

. Type S shritches . (Table 4.5) -4
1Type 6~- Miscellaneous -(Table-4'.6)-

Tss Format:
SID*T* ITEMS * TAG NUMBER * PANEL' *4

|; Range / Description

J DB $13LAnnunciat' ors | / \1
1

.Each. annunciator- addressed: is: listed number, ' window 1

number,~one111ne description,3and' COMMENTS.
TSS Formats g:. .|
SID**BOXLNUMBER * *WINDO* COMMENTS *- (TABLE 1
4.7)- .

4Description:
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DB(414 PCM Monitored Parameters.:o
u y. ~

S'ID*ITM* UNIT 8 * COMMENTS *: '

Parameter Name

Ds #15JPCC sonitored~ Parameters- 2 i.- ,

,

SID*!TM.*PPCfPOINTjID? ' UNIT 8.* COMMENTS * i

Parameter Name .

DB'425428 -- ccaponent.:nformation Tables
v .

.

. ..

I Ds 425 AIR OPERATED VALVEsi(TABLE 5.1).
,

Tag No. 14
Description .. 57 - >

''

VLV. Pos. Symbol 12 ,

railure Mode 3:
8Contro11 Air ~ Press -

Contro1LPower '12
Open/Close' Time- 8 y

.

SID* TAG NO. * DESCRIPTION;
"

- VLV.P08.8YM- ' *rM.* CAP: *C.PONER: *0/C'T*'
;

DW626 solenoid / Motor valve. !(Table'5.2) .

'14=Tag Number
.

' Description-
'

~57
Solenoid Deenerg 8t 5

'

Valve Pos. Symbol. 11 2

Power
.

12- !

Open/Close Time 8
'

!SID* TAG NO.-
'

8.D.8.*VLV.P08.8YM.* POWER *0/C Time *

DB16 27 - Pump Motor- (Table.5.3)-

' Tag Numbest 14 .

' Description ~57- t
,

L Motor. Breaker.,Symb.: 12; q

! sus' Power
~

12 j
controlsPower 12. i

. operating Current 6-
. Pump Up/Down: Time 8.

SID* TAG-NO. . * Description |;

Motor 1BR. XY * Bus Power $6HTRL.PWR *07. CUR *UP/DWNET*/ ;

, ,

+ u

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

<

Paget 8.2-6 of 10'
N8EM-3.02

|

< < .

v, 6 . - , - w -----*-,..-r+-4-E+ie.Uw ew-e,-+ - v -a. e b - .. --e+. .* .U. .w ----*,-e.--e--n---.--iwec--w -e,-.--e-,~,-..--,e-4 -.

'

'



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

|J

DB $28 Meter /T unsmitter (Table 5.4)-
.

-Tag-Number 14' |
2

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 . DAAD8 FUNCTIONS- ,

. 4.1 INTRODUCTION- ,

DAAD8 runs as.an' interactive torsinal task |with menu.
| selection displays and prompts ree,uesting specific. |

inputs. -Upon signing on< a ' trainer ID and system IDL ;'

'aust be entered..- After a? valid pair of. ids-has been
entered a main tableau of-available fuectionsLis
displayed. -A few rare functions are.lcit off of this
menu asithey'should not be used:if not properly
understood. ,

I

L Individual functions are describedLin the following
' subsections.. Noteithat'all input, edit, and: select .

"functions apply-only to the data' sets'storedLin.the
"SD" file for the current' system.-

4.2 PASSWORD 8

Passwords are defined upon defining each system to
DAADS. The system password will be. requested upon the

o 4
firest attempt to' edit or" input data after signing'on

"$" to the main.DAADS-tableau.' changed;by responding-to'a! system. ' Passwords:may be
.

They_will'also be'

requested-for' design reports, and to initialise the
system file. A special password istrequired to
initialize-the trainer info file.

4.3 INPUT FUNCTIONS

The raut functions are selected by the keytletter "I"
and a data base numberLinput-to.the main DAADS. !

1
tal ' Tu. If a valid. number is entered then the input.
sul vutine will request a choice of media. The ,;

-choices are:
~

<

|
'

<
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!

"C" For : direct' inputL through the = CRT.: TheLsysten- -

.will-request'each subfield in1 turn,and'when-
finished. return to the media selection-promp T.4

"D"- For. disc file. 1The system will'requrest the_name.-
of-an existing permanent disc ~ file-and-if found

,

will read the contents of.-that file directly-into- :

theLselected system dataLset.:
"M" For -Tss mastere files.: : The system will* request

the name of a= disc file as-on input function D.
The-file will be| read usingLthe appropriate TSS, '

| formats'and only records-inLwhich the system I0s
match 1the current?systes.ID will'he. read ~into thei :
local database.

'

T" LForf tape. . The: system wil'l; attempt to' allocatel" '

the: tape drive and! read input from a de.taitape.; ,

"c" For' card reader . ,The system;will allocateLtho'
-

card reader andEread records.none subfield per;
card.intoJthe localisystes-data file'. ,

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

4.4 ~ EDIT-FUNCTION

The edit function isLselectedLby entering:"M" and a . <

valid data base'numbernin responsettoLthe-mainL
'

tableau. . The. systen; will thenz enter la subroutineL to
select subsets of the selected data ~ set'. ;When the - '

desired set of-records have beeneselected;; return.to -|
the" edit-routine by1 responding "S"Eto-the-selectionr

prompt. Edit' functions will.then beloffered. The
edit functions include-displaytofithe selected?

. ,

records. 'The records may.be modified by subfields, '

"
either singlyLor the entire' group at'onectime.- ,

4.5 LIST FUNCTION

The list function may' be selected to produce: listings [one-local data: set ~at'a' time. 'If the. selected-data
set is one of those~ stored in the systen-data file- ,

then the select, routine is: entered:torselectesubsets-
| of the defined-records. After selection?isccomplete

the system will offer to: sort-the selected records ~on-
any of'the subfields-definedLforithe escord. type, or-
perform the standard sort-used on'the design reports,
or list the records <inLthe. order'they are stored 11n

L the: system data file-(e.e. no sort). The T88:*iles-
' listed:as-the system narrative or. math model-may also- '

be111sted with this function. !

<
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L 4.6 SELECTION SUBROUTINE
L

i
' 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

L The report function _is selected by responding "R" to
the main DAADS prompt. The systea ask for a report.'

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

already been provided-during the current session. The
design reports include a title page, table of
contents, followed by. listings of all appropriate-
. databases for the report.

'4.8 DAADS FILE IllITIALIZATIONS.

Each of the 1AADS internal DAADS data files must be
initialized sofore use by DAAD8. :The~ trainer name,.

'

"
and contract specification title must be entered upon
initialisation of the trainer info file. Each system
must be defiried and given a password af ter ,

initialisation of the trainer-info file. The sequence
to initialize-the trainer info master file is started
by entering-a "$" in response to the system ID prompt.

| Each system must have its internal files initialised
before usage. The-system initialisation sequence is-
initiated by sntering a responding "$":on,the= main. .

'DAAD8 tableau. The system file must bet initialised .

with a system title and allocations for the maximum
| number or entries to be contained-in each of the-

internal data = sets. The trainer file'aay be
re-initialised without re-initialising'each' system.

4.9 OUTPUT FUNCTION
,

Any of-the internal data files:may be_ output in the
Tss formats with the output funct;,on. =This function
is initiated by entering "0" Don the main DAADS
tableau. The system will then ask.for the data base. t

number to be dumped and the name-of a previously 1

created permanent disc file:to write to. This
function will be extended:to dump;either all databases-

for individual systems, or one data base for all
systems..

Rev.t~2
Date 11/09/88
imge : 8.2-9 of 10
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4.10-CRANGE a

changing from one to another system can be done on
DAAos by entering a "C" on the main DAADS tableau.
DAADS will de-allocate the system files currently in
use, request a new systen designator, and allocate the- '

appropriate files for.the~ newly selected system. This
function has some subtle bugs which will cause the
system to abort after certain' combinations of actions -

which' include changing system desigrictors and a number
of other; file allocations and de-allomations. .

5.0 3DAADS

BDAADS is provided'as e batch. program to generate design-
reports without having en operator waiting at a terminal. A
The filenames for this JCL is BDAADS. m

.

.

.

.

.

.
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4 'Attachaont 8.3?

Computer, Program Coding- . !

| '!ORTRANLLANGUAGE COMPUTER PROGRAMS:'
!

'

1. All comment-lines shallLstart1with 'C**'.
.

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

3. -An SDC summary page shall be added after the-modul:
'-description;page-but before-the equation number,page-in

every progras.. _ There shall' be 40 entries '(lines) per
-SDC summary.page. tach line~ describes'the"SDC number,-
the-DR. number,_the date of; change, name/offengineer,- ;

equation number,tand a brief-description. -If an 8DC
contains only one DR, thensuse'one line to describe the

. 8DC . . If an SDC contains aorefthan one:DR, then-use one
line to'' describe each>DR. 'If more^than one equation in .

'a module are affected in'a!DR work, enter:the first'
affected equation number in the 8DC change' summary.
Indicate other affected. equations in<the first affected
equation. -If.more than one< nodule'are a*fecteddin a DR 1

work, similar documentation shallibe enteredsin each -*

affected module. SDCEchangestehall also.be documented: !

in the affected' equation (s);- _,

4. For simple changes such;as power supply-modifications,,

the outdated code say be erased. entire.,y ,:but both the '

previous and the current listings shall-be in:1udedLin
the 8DC' file. ForJcomplicated changes, cthe outdated

~

code may be+ commented out and:new code be inserted. K ,

note indicating how long the previousEcode shouldibe
.kept shall be also entered.-

.

4

e f
.

..

1

!

i

e
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Attcchdont,8;3

[ . Computer: Program Coding
,

'.ssermLY LANGUAGE COMPUTER; PROGRAM.J: .l

,

1. !All comment lines shall-start with '*(initial)(reve)':., ;

L
'

,

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

- 3. A ' Revision-history' page shall be added-after tho' -.

!

'

module description page,but before the program coding in-
-

every program. . There shall be 40 entries'(lines) per
' Revision history' page. Each 1ine describes the SDC-

{number, the DR number,|the_date of' change,.the: revision _-
'

initial, and commenta.. If an sDC1contains only.one DR,
-then use one'line.to describe the=SDC. If an'SDC
contains aore than-one DR, then use'one-line to describc-~~

-each,DR.. If-more'than one module:are affacted in a DR
work,'similar-documentation:shall'-be entered in each
a f f acted.. nodule . ,

4.. IfJ.it''is desired.to keep _.certain comments for a longer
peric3, a note indicating how-long the previous code

'

shou. be kept should~be also entered. *

,

4

I
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i Attachment? 8'. 4-" '

L- MARGINAL' NOTE' DIRECTORY-.
,

u

,!
-;

'l'. . - Deleted:: inappropriate . references.
,

2. - Inserted standard ~ definition.'- :
9

'3. - Corrected typo / grammar. ;i
r

E
. .. ., .

( 4.- ' Corrected title.y
3

't'

5. . Added/ Revised.-

''6.' Renumbered.=
.

-f
.

7._ Deleted' equation 1 numbers.- '

t-
.

O L

'

.

'i

-t.

t

.

.

:f
,.)

|. ' ;
I i

1_

s

,

i

j
.

:

|

|

'
,

|
'

'(- s

a
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1.0 . PURPOSE ,

The purpose of this procedure is to develop system
tests for plant systems using the following1as inputs: ''i
(1) Hardware Lists from.NSCM-2.01, (2): Software flowpath
Lists and Simulation Drawings fJom-NSEM-2.01, s3) Remote-
Function -Lists: f rom NSEM -2.02. .;

Thisiprocedure will1also define-the guidance nece?sary.to-
~developta "Cause and Effect"-document for all' Simulator* -

Malfunctions in a: consistent' format.

2.0 APPLICABILITY

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

,

i- 3.0 REFERENCES

43.1 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 4
; an acceptable methodology for certification by endorsing

ANSI /ANS-3.5,.1985 with some. additional requirements. .j
| 3.3 10CFR 55.45(b) - Mandates a timetable'for. simulator- 5*

ifacility certification and specifies additional-testing
requirements. . Ji

i

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

|- 3.5 INPO' Good. Practice TQ-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
1

facilities.
~

s

,

3.7 . NTDD-17, Simulator' Certification'and' Configuration
Management Control..

;

:

1,

i Rev.: 3 ;
.'

Date: 5/23/90
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J 3. 8' INPO 86-026, . Guideline For: Simulator' Training, October, j''

-1986.
'

3.9' INFO.87-006, Report on Confiquration Management in the
Nuclear Utility-Industry, July, 1987.

,

4. 0- DEFINITIONS-
.

~ 4 .1 Deficiency Report'(DR)' Form (STS-BI F1A) used by'the_.

Operator, Training: Branch-(OTB) and the STSB tc'tecord'all
identified simulator deficiencies between the simulator
and reference plant.

'

i

4.2 SimulationxSystem Diagram (SSD)'-- Functional rethe simulator modeling'for;a given pre-sentation of system.'-

4.3~ < System: Test - A' test' developed'for:each modeled plant-
system that ensures proper response'o! all control board
instrumentatien, controls, annunciatots, PPC P91nts,
remote functiu s, flowpaths' and components tha t are
associated with an individual plant: system,

4.4 Remote Function - An instructor initiated 11nput 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 descriptionLof the simulator,
response (effect) to the insertion of a specific. ,

malfunction or malfunctions. Each~ malfunction description
also contains the physical "cause.'' of .the . malfunction as .-

well;as a1 description of:the-significaut effects on plant
operation due to the malfunction.

4.7 Qualified Instructor - An Instructor designated by theASOT to perform a system test.

5.0 RESPONSIBILITIES'

5.l~ Assistant Supervisor Operator Training (ASOT)
5.1.1- Responsible for assigning Simulator

Instructors tc write,-perform'and document
simulator system' tests.

Rev.: 3
Date: 5/23/90NSEM-4.01 Page: 2 of 16-1
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5.1.2' Responsible forfreviewing andLapproving the
individual system tests' prior to'the
performance of the test.- |

5.1.3 Responsible for. review and-acceptance of each; |
completed system test. .;

' 'i
| 5.1.4 Responsible for-scheduling 1the accomplishment: )

ofLall'' system tests,on a continuous four-year- ;:

basis. '

q

. 5.1. 5 ~ . Responsible for approval of the malfunction: - >

"Cause'&1Effect" document. . ;-'

!

E 5.2 simulator Instructors ,

L> 5.2.1 Responsible for writing and'conductingisystem-
~I

! tests required for simulator = certification.. t

l5.2.2 -Responsible-for. writing 3 Deficiency: Reports.
(DR) and retests for: steps which do not
respond.as expected during.thensystem test.

| 5.2.3 Responsible for documentation of completion of
| each step in the= system. test.- '

l- r

| 5.2.4 Responsible for writing individual malfunction-
,

"Cause-&'Effect" descriptions.-
| 4

? 'I
6.0 INSTRUCTIONS- i

!

!

6.1 . Writing of system Tests

i

NOTE: The purpose;of-this section-is.tonestablish='a ;
consistent content and format forEthe: writing of '

system. tests.
1

6 .1.1. The number of systems to be tested;will be
1

selected by<the ASOT--for-each simulator. !
Documentation-of the selectedjsystems will be !

shown'on Attachment 8.1-(MP1),cAttachment: 8.2'

(MP2),' Attachment 8.3 (MP3) or1 Attachment 08'.4-
(CY). A' sequential number shallLbe; assigned - 4

to:each unique system test (see Attachment 8.2 1
for an example).' ;

GE

:

1

1
! 1
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6;1.2 The selection of' systems:to be tested shall-
resultDiniincluding the~following: 1

6.'l.2.1 Allicontrol board hardwate, including j
annunciators, contained in the NSEM- t

12.01EHardware List'(except hardware: (-

listed on' Figure-7.4 of NSEM'2.01',= i
wh'ich areinot:needed"for-training) a,

3 .shall:be: tested.- 1
,

,

6 1.2.2 LAlllSoftwarelFlowpaths,containedLin- ;
,

.the NSEM12.01 Software Flowpath: Lists: . '!
.(except software flowpath& listed;on-
FigureL7.8 cf_hjEM 2.01, which|are*

,

not needed for-training)' stall be j

tested.
'

!

6.1.2'.3 Allicomponents which-are part-of a. |
required software flowpath shall;:be

. tested. Each: required flowpath.shall=
'beEreviewed-on the Simulation Diagram
(SSD)'for that system',:and all
components (pumps, valves,uheat-

exchangers,-PPC points, pressure ;
_

-

Lindi ca to r s ,. ' tempe ratu re11ndi cato r s ,- J
'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:ERPS,..ESAS,
EHC, etc'.) shall'be tested.. These-

,

i types of- systems -( see; NSEM ' 2.01, . 1
'

,

6.3.1.3(e) Note and.6.4.2') didinot
-have SSD's reviewed.per-NSEM 2.01.
SSD's forithese: systems:shall be
reviewed to ensure no. errors are- >

presentcon the SSD's, as well as;to
serve as7an input to the;wrfting of
the system test. ,

6.1.2.5 The ASOT shall/ add any additional- N
; system: tests that he# deems;appro-_ 'i

| priate,.such,as.a2 Process Computer.
L System Test orJReactor' Gore Physics-
p System Test.
!

6.1.3 - An individual System Test shall be-written <to'
ensure that all of the following; are tested:'to-
work correctly:

1

, i

Rev.: 3
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h 6.1.3.1 Al1~ annunciators contained on the'
NSEM:2.01~ Hardware List (except.any

,

annunciators listed'on rigu e--7.4
'

i
-ofoNSEM 2.01)= associated-with an t

individual; system.shall be tested to
work correctly.- There may be.some -f

,

' '
gudgmentirequiredLon.some.annuncia-'

,

-tcrs as?to whatt systemitest they g'oi, !

i n ~. .ThisLis'up to'the ASOT.to decide'1 e
~

,

asglong asievery annunciatorcis. tested
'in at least one of the system tests..

: 6;1.3.2 All Control; Board Hardware" contained: !

in-thezNSEM 2.01 Hardware List'(except: 1

any.' hardware list'ed?in.rigure 7.4 of. *

rNSEM'2.01)1 associated with.an indivi-
dual' system shall1be tested to work?
correctly.q Control Board: Hardware to-
.be-tested ancludes.handswitches,.
meters;-pushbuttons, indicating
lights," recorders,, controllers, etc.

.

There"mayLbe someMjudnment-require'd1on-
.some Control Board Ha dware as.to:whatt
-system test.they go-in. This is.up to

^the-ASOTEto1 decide,;as long as-all;f
L controlfboard hardwarecisztested-in ati !

'leastEone of the. system; tests. '

!

.6 .1. 3 . 3 ' All Pl'antEProcess Computer-(PPC)-
points.associatediwithJan individual j
system-should:beitested to-work' '

correctly. To accomplishithis, all. !
~

PPCHpoints listed"on theLSSD"for that (
system shall bet tested. ~rurther, s

the plantispeci fic ?PC pointi listing , i

should' be ' revievea . te' dete rmine: '

?

' additional PPC' points that need:to
'be, tested 'for an individur L- system.
PPC points include;digitt inputs,
analog inputsiand pulsa puts.

< - 6.-1.3.4 All, Sof tware .rlowpathi .: ental'nedLinL
the NSEM12.01:Softwar- riowpath1 List

,

(except'any'ficwpathselisted in NSEM- ,

2.01 rigure 7.8) associated with.an- i
individual ~ system, shall' be tested- ;

to-work' correctly.. Further, al'l-
,

components which are part of a soft . '

warecflowpath shall"be-ttsted. Each- |

i

i
!.
1
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' required flowpath.shallibe reviewed on[
,

the'SSDifor that'systemiand'all-
components (pumps, valves, heat:
exchangers,..PPC points,Dpressure< i>

indicators,; temperature indicators,
flowme te r s ,- amme te rs , ; handswi t che s ,-.-, ,

indicating lights,;etc.);.that make up'
the flowpath shall beitested. There- '

.

may|be'somefjudgment. required on..some
.

sof tware flowpaths and/or components:
'

- as tonwhat system test /theyego in. !n :-> ,

This cis up~ to- the :AsoTL toy decide',Jas-
long as every= software.flowpath/; ..

>

component is-tested,iniat least one of- ;
the system 1 tests.

t

6.1.3.5 All remot'e= functions |t at are identi-im

fled astrequiring1 certification (in.the ;~
'NSEM 2.02 Remote Function List,
; associated with:an11ndividual' system, I

shall be testedstoLwork correctly.-
There.may be some' judgment 1 required .

on some remote' functions'as to-what. 3
| system test:they go:in., LThis is~;up. >

? to'thejASOT to decide,"as-'long ast
.every remoterfunction toube: certified' ;

isitested in..at:least-one~of-the !

system tests.: ,

6.1.4 Te' sting Methodology and Acceptance'Criterial
for those: items listed.in1 step 6.1.3-shall_be:-

'

6.1.4.1 Thefoperati'on'of all: annunciators
(except~any1 annunciators listed:on
Figure 17.t-of~NSEML2.01)Mfor=a'given
system shall/be verifiedTto.actuatet
.at theLeorrect setpoint. .Some;

,

annunciators'will'-be:i'dentified-as !

non-modelediannunciators. ItLis;
preferred:that annunciators actuate
at-actual. plant setpoints (and ;

tolerances)'aspset'by1I&C,--if-

possible.- Alternatively,' annunciator- ,

-

4setpointsushall:be-. verified to actuate
at the Control ~ Room ~AnnunciatoriBook
(CRAB) .setpointL(or CRAB referenced
procedure). 1Setpointsfhaving'a' basis
in-Tech Spec's shall be withinJTech.
Spec' limits. j

.<

|

1
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6.1'.4.2 The operationJof all control-Board I
Hardware (except'anyelisted'on FigureL +

7.41of"NSEM 2.01).forfa given systemt
' 'shal17be tested. Handswitches shall-

'

be: checked for proper! operation in-all-,

positions; open,eclose, normal-after- '

! open,. normal-after-close,1 pull-to . 1

ilock, auto, standby.,- etc.. -Indicating- 3J
lights'associatedJwith?handswitch;
,operat' ion shallDalso be.. verified:to
'be correct'. , Proper. operation;of
. meters (temperature,. pressure, flow,- ~[.

i.mps,1etc.)-shall'beiverified toc -,

coperatefover as much of heirjinstru- !

ment. span as:could beSreasonably- i
expectediduring: normal' operations,' '

..

: Controllers?shall1be: tested incboth -s

sautomaticiand' manual-operationiand !
shifted back and..forth1to-ensure. '

correctEoperation. ) Interlocks shall-
be~ tested to verifyctheyrinhibit' t

operation when:requiredqto.- j

L The acceptance-criteria for hardware' 1

testing shall'be based on:. T

o' Utilizing plantUdata', if avail-
able,.to determine correct- ,

Oresponse.
l

o . Utilizing <the1 Simulator 1 Design
Data-Base,fsuch as,P,and ID's,
electrical. schematics,Jinstrument-

,

loop: drawings, operating ;

procedures,Hetc.xto determine
~

. correct < response, oro

Utilizing (as4aflast resort) a ;o
qualified instructorito determine 1
correct response.basedLon his/her 1
experiencee

6.1.4.3 TheLoperationnof al'19PPC pointr for'a '

given; system'sha111be verified:.o be ;

correct. Some PPC' points will be-.
ide:'tified as'non-modeled"PPC points.
-PPC points to-bel tested will' consist'-
of Analog, Digital:and Pulse. Inputs ~.
Proper 1 response of digitalJinputs'. t

,

will beidemonstrated bybc.ycling the. "
. o

1

,

,

i
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'

digita1Linput and-observing.the PPC . l"

response. fan 1 example:wouldibe: start; '

.

-and stop: a pump and observeL the PPC-7
digital input changeJto.. follow 1 pump
status,

e- *

..

[. The acceptance criteria for PPC
analog-and: pulse point-testing:shall

.

Lbe based'on performing simulatorL ^*' -

. ,

control; manipulations.and-observing:, . :'

the PPC; point 1 change consistentTwith' ~ d

one of: theEfollowing: q

cf _The PPCypoins shall: track-with *

,

control' board indication if thex ,

iPPC point,is from1thersame .

i n s t rument'.,
.

'' 'o If plant data is-available,-'it . 't
'- 'may be used to: determine (correct' Lr

response.
.

EThe Simulator besign--Data Base. |
'

o
(P and ID's, electrical" schema-
tics,' instrument.. loop" drawings,
operating-procedures,: etc.)_may-

|be1used to determine 1 correct
response. !o

, ;<

'A' qualified < instructor (asca last
resort)-may-determine correct !
response = based on~his/her_

.

experience.- !

:(
.

.

^
6.1.4.4 .All Software: Flowpaths1 contained in:

the NSEM 2.0l=Softwa're Flowpath< List->

l- (exceptiany:flowpathsblisted;in NSEM'
2.01. Figure-7.8) associat'ed with an-
individual, system shall- bef.-tested: to :e

work 1corre'ctly. Allucomponentsiwhich- '

are-part'of a= software:flowpath-shall
also be tested.x Testing;inothis

L section'may be. performed 11n:conjune >'
. tion with any other1 testing: listed in
section'6.1.3.

,

'
f

I

1-

!

u !
,:

} -i '
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The7 acceptance criteria for thir
testing.shallibe based,ons,

,o

L> f ~ Utilizing plant data,-iffavail--
K _ able, to; determine correct .. 4
L . response.. For safety related- !

<
,

'
-

> equipment, available;ISIt. data-
,snall be1used,

,

t

.of Utilizing the Simulator Design-

b|
Data-Base, such as'P andLID's,.

.

4

,

| 1 electrical: schematics,. instrument-
0 loop drawings, operating: ; >lr

,

procedures,-etc., to determine-
a correct 1 response.- i

o Utilizing-'(as allast, resort)La-
qualified instructorfto determine;' '

correctoresponse based on his/herL
experience. ~

K
'

6 .1. 4 . 5 - The operation:of all, remote function's
to be certified forfa given; system :
shall be-verified'.to be.-correct.
Variable remote? functions-(i.e.,. 0L

' to 1000,- o r ' 55" r! to '8 5' r) shouldLbe
checked at^a minimum of 2Lvalues and: 1

'

preferably:a third value..The minimum :2 values should be at ortnear'the end- !

points of.the variablecremote function.
range. . :Two or: three position.-(such'as- 1
on/off"oriautomaticK. stand,by/off)- i
remote functionsosha'11 be~checkedifor.

'proper operationiinJall--positions.:
Since.many remote functions are.for. 11

valves, valve: testing should include - i
valve stroking times.

AcceptanceLcriteria for variable or-
2/3 position remote functions:shall be
based on:

o' Utilizing plant. data, if avail .
able,1to: determine correct
. response. '

,

h o ~ Utilizing the Simulator Design
~

L Data Base,.such as P and ID's,
electrical'. schematics, instrument
loop drawings, operating
procedures, etc., to determine
correct response.

L

/ |
'

RW.. 3
i

. .
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o 'Jtilizing (as n' last resort) a
qualified instructor to determine
correct response based on_his/herc

experience.

6.1. 5- tach - sys tem test will~have as its first page,
a Figure 7.1 ,3ystem. Test Cover Sheet) for *
that pa n.icular. system.

6.1.6 The firtz twc; steps of each. system test ~shall-
be a listing of all1PPC poin and annuncia-
tors which willebe tested during that systemE
test tincluding'non-modeled points to-be

!checkeoi:.

6.1.7 System tesss will be written in a logical
order to efficientlycallow testing of-all
components,.flowpaths, hardware,Eannunciators,.

remote functions.and PPC points 1 associated.
.with that1 system. System tests will consist = ,

;

of series-of numbered steps to be executed in 'l
sequence..

1

'l6.1.8 Each system test step or substep shall have ja spaceoforginitials by the. performer:of.
isuccessful-completion of the. step'or substep.

Each system; test step or substep shallLhave:a =
)

space for;a DR number.to be-written in by the-
performer of'the test, if the. step ornsubstep i

was unsuccessful. 'The location-of the spaces .!for successful completion initials or~DR
inumber shall b3 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,

annunciators-may be tested in'any sequence
duringLtheisystem: test.

6.1.10~The instructor station response'(I/O override,
;etc.) will'not be restedfduring any system '

test. Instructor station features:will betested elsewhere. 1

6.1.11 The Figure 7.'l. cover sheetifor.each system- '

test shall contain the' system testititle,
attachment number, revision,: developer's
signature /date-and ASOT's, signature /date ~ )

to release-the test for performance,
r

i

,

Rev.: 3
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6.l'12 The last 2 steps of any. system test.should
'*, . >

'

!! ' contain_a1 listingiof|any non-modeled ;y
.E ' annunciators and: PPC points: that _should-

be checked to not.be~in alarm.
.

,
-

6.1.13 Prior to wri' ting a, system. test', review'of
the' Simulator Syrtem Documentation Manual for :i
that system would;be useful. This will

~

;

identify for : bat' system,;non-modeled point'/-
'

s
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:-
' t

6.2.1.1 Establish the1 required simulator.
conditions. .

.;

6.2.1.2- Accomplish:ea'chistep.andidocument.its. i

completion on the~ system. test in the j
appropriate column.next to the; step. ;

,

6.2.1.3 During the accomplishment ofiany test
step, _if a discrepancy is. identified,- !

a DR will be written.foriits correc-
t tion. The DR will-reference both the-

system test and-the step' number that_ !
failed. TherDR number will;be
writtenion the'systemJtestJin the !
appropriate. column ~next to the step.

6. 2. 2 - Any supporting information such as PPC% print j
)uts or other documentation shall be attached n

"' ~

| to=the system-test. _Any attached: documents
I shall be referenced in the " remarks" section i

of the rigure~7.1 cover sheet.1 The simulator !
instructor who performs theLtestLshall
sign /date the rigure 7.1 cover sheet and
indicate if any comments'arerattached.

6.2.3 At the completion of;the system test', .It will .

be reviewed by another simulator instructor to :i

ensure-that all steps are completed:and ,
initialed as required.

:

.

1

|

Rev.: 3 )
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6.2.4 Du'r'ing this= review,l'a summary-of',all instru-
ctor comments will beicompiledJto' assist in '

'the completion 7of this test?during its next !
scheduled performance or revising the. test ''

as<necessary.

=}6.2.5 When thetinstructor review is complete,.the. A
instructor; performing the review should y'P o

sign /dateithe rigure 7.l' cove r sheet. .The
completed: system test will~.be submitted to. t

the-Assistant: Supervisor OperatorcTraining
for final te' view and approval. ;

6.2.6 All completed system tests'and attached print 1
outs-.or comments will.be maintained in a neat ~, ;

' tabbed binder (s)fwith'~other system tests.
Completed System Tests wil'1 be forwarded to i
Controlled-Document Storage (CDS) with other
Simulator-Certification Records.

6.2.7 Revision level and dates 1for 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.

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-
L tained for each NU. Plant Referenced ~ Simulator.

They shall be contained as:
~

o Appendix A l.-Millstone,IL '

o Appendix A.2;= Millstone 12L 1
o' Appendix A.3 Millstone 3
o. Appendix A.4 Connecticut Yankee

6.3.2 The "Cause & Effect" document forfeach. unit
shall be maintained current and up to date-

.

for use in training or exams. j
.E

,

i

:
'

:

,

i
Rev.: 3 ;
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6.3.3 The format:of'each malfunction "Cause'& I'

Ef fect"' shall -beJidentified with 6 distinct $
.

headings:-
. . . .:

~o Malfunction Title !
o Malfunction Type

7

o- MalfunctionLCause- 4

o Plant-Statuse [
'

o. Malfunction Effects |
o References !

o ,3
. i

Each of these16 headings shall be further: L
|

-

defined as follows:'
'

-

-5.3.4 Malfunction' Title

o -The Malfunction Titlefshall be azclear,
concise statementTdescribing,the malfunc .
tion. If the malfunctionfis generic, each,
component ~of-.the. generic'. malfunction shall
be listedrunder the' title.- (

'

o A unique 4: character (2' letter,J2 number)-
identifier: shall precede'the title :

(example CV01).. The'2, letters shall
correspond to.the1 system.in which thet '

malfunction:is modeled.- The-numbersfare,

sequential'from 01'to 99"for each system,
'

6.3.5 Malfunction 1 Type-

o The 3 types.of. malfunctions.are as + u

follows: j
,

,

|

L o Discrete - a malfunction that can be |a
~

'

| entered :- for only 1. spec' fic piece of:
' equipment'and'is not variable. t

o Generic - a-malfunction that can be
entered'for.more than.1 similar piece 4

of equipment.and may or-may not be
variable..

.

Lo variable:- a. malfunction that can have l
L a range of values up to a specified !

maximum.' Examples are: 1

l

" Variable 100%=500 gpm-@ 2000 PSIG": -

L - " Variable 10 0 %= 57 5' r, 0%= 5 00* r"
44.

i

1

Rev.: 3 ,

Date: 5/23/90-
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6.3.6 Malfunction cause
,

1
o State the-specific failure that~ caused the'

malfunction.1 This failure'should be as !
-

specific-as-possible and should be identi-
fiable in the reference material ~. j
Examples are:

"railure of 27X relay", " failure of 86 ]-

relay-contact 1-2", or " failure of.
'

piping. downstream of LD-MOV-200"
.

'

io If more than 1.possible failu're could-
cause the malfunction, list as-many ~ ,

additional. failure causes as possible i
so as to allow diversification in the
training process. *

6.3.7 Plant Status ,

o Plant status is defined as the initial
..'

condition of the; plant from which the
effects are based (i.e., power operation,
20% power, on-shutdown cooling,~etc.)

6.3.8 Malfunction Effects |

o The malfunction effects section shall be
written in sufficient detail toEfacilitate i

'

developmeit of training materials and
exams.

o The malfunction effects shall consist-of a
general description of the, sequence'ofi 'I
events that' occur whent the malfunction is'

|- inserted from the plant initial condition.
| Generally, the effects should be written
j assuming no operator action.
L

: o The malfuncti'on effects shall1 include:.
| (1) effectsoon r.sjor etajpment, (2)=effect ,

on control board indicaticr.-(3.) major
annunciators that would;be expected to. j
alarm, _(4) what' student' actions could
mitigate the malfunction',.(5) simulator
response to. malfunction' removal ~,;(6):
generally, what procedure and-technical.

~

specifications are impacted, and (7)Jplant
condition, for example, tripped or not
tripped; due to malfunction 1or operational
restrictions that may.' result.

Rev.: 3

Date:- 5/23/90
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'o Where operator. action'is assumed, the
specific > actions and time frame should be
included 1 Iftplant data or best estimate-

,
-data is.available'it should te used'to-

:; describe}the effects-on major plant <

l parameters.as,the event progresses..
'

o- For gener-ic' malfunctions, a complete '

description'shall be given for one of. )-

the choices and,theLdifferences shell
be described for'the remaining chotces. .

<
1

io- For var.ibblefmalfunctions, the effect of '
varying thecseverity should be qualita : t

tively described.: In general, it is-best
toLgive:the effects of a1100% severityr '

responseEinLthe<"effect" description.- j

o- -ror those' malfunctions that do not produce
any immediate diagnostic clues, some i
discussion should be present as to what ;-

diagnostic indication will' occur and at 3

hat approximate, time.w
w

6.3.9 -References
'

o .ReferencesishallLbe listed forLall-
materialtusedLto, develop.the "Csuse &
Effect"' document. Examples are:

,

t
- P&ID's','Best Estimate Transient i

Analysis,nPlant. Drawings, Plant Data .

Book, Certification Procedures, etc. .

6. 3.10 An index shall: bel,at the'~f ront' of the Cause & -
Effect documenttcontaining a-listing;of all;
. malfunctions'in1 alphabetic / numerical 5 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. f

.

| 6.3.12 Malfunction "Cause and Effect" descriptions
shall:be. written in.a1 format that allows STSB q
ease of incorporationLof-; revised "Cause and

'

;

L Effect"' malfunction descriptions into,the
Simulator System Documentation Manual.
NSEM-3. 02, ' Sec tion = 2 't1;ishall be referred to.

as an' example.

. ,

i
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7.0 FIGURES |

7.1 Simulator System Test Cover Sheet .

8.0 ATTACHMENTS ,

8.1 Millstone 1 System Test Index

8.2 Millstone 2 System Test Index

8. 3. Millstone 3 System Test Index

8.4 Connecticut Yankee System Test-Todex

8.5 Marginal Note Directory

'

9.0 APPENDICES
'

Appendix

A.1 Millstone 1 Simulator Malfunction "Cause & Effect" r

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

*

:

1

,

,

>

|
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Figuro 7.1

'

SIMULATOR SYSTEM TEST COVER SHEET

t

SYSTEM TITLE ATTACHMENT REV.
Unit - Sys

,

UNIT

!

,

Developed By. Date -'
;

Released for Testing By Date
Assistant Supervisor
Operator TrainingL(ASOT.)

Remarks:

,

a

i
Test Performed by Test Verified =by

Date Date i
'

Comments Attached Y N Comments' Attached Y. N
~1

System Test Accepted by (ASOT)
i

Date

1

Rev.: 3

Date: 5/23/90
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ATTACHMENT'8.1 ,

Millstone 1 System Test Index

8.1.1 Automatic-Pressure System Test

8.1.2 -Augmented Off Gas System Test .

8.1.3 Condensate /reedwater System Test

8'1.4 Circulating Water System Test'.

::
8.1.5 Control Rod Drive System Test ;

8.1.6 Core SprayLSystem 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-'

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 i

8.1.17 Reactor Water ~ Cleanup System' Test

8.1.18 Service Water System Test ,

l
8.1.19 Standby Liquid Control System Test:

;

8.1.20 Shutdown Cooling System Test-

| 8.1.21 Turoine System Test
\ >

8.1.22 Turbine Building Closed Cooling Water System Test

8.1.23 Turbine Building | Secondary! Closed Cooling Waters
System Test- ;j

8.1.24 Waste Disposal System

8.1.25 Reactor Protection System Test /\
| 8.1.26 Reactor Fore System. Test

Rev.: 3 ,

Date: 5/23/90
NSEM-4.01 Page: 8.1-1 of 1
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ATTACHMENT 8'.2
g 1

'

Mills' tone 2 System Test Index- '

|

8'.221' Service Water Test !
l

L8.2.2 Circulating Water Test

8.2.3 Turbine Building Closed Cooling Water Test-
~

~8.2.4 Reactor; Building Closed Cooling-Water Test.

8.2.5 Safety. Injection / Containment Spray Test

8'.2.6 Chemical & Volume Control System' Test-

8.2.7 Condensate /Feedwater Test

8.2.8 Main Steam Test,

8.2.9 Turbine. Test

8'.2.10 ' Electrical. Generation Test
.

8.2.11. Electrical Distribution Test ,

;B.2.12 Reactor Coolant System / Steam Generator Test
{,

8.2.13 Reactor Protection / Nuclear Instrum'entation Test- "

8.2.14 Engineered-Safety Features Actuation
-System Test

8 .'2 . 1 51 Reactor Regulating Test-

8.2.16 Control Element Drive System Test

8.2.17 Containment / Heating, Ventilation & Air
Conditioning Test

i
8.2.18 . Instrument / Station Air Test

8.2.19' Radiation Monitors-Test
'

8.2.20' Waste Disposal Test

j 8.2.21 Plant Process Computer Test

8.2.22 Shutdown Cooling System Test '
.

8.2.23 Reactor Core Test *

1
1

j

Rev.: 3
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ATTACHMENT 8.3
,

i

Millstone 3 System Test Index
,

8.3.1 RHR & Low Pressure Safety Injection Test
!

8.3.2 safety Injection Test

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 Feed Water and condensate-Test'
8.3.11 Auxiliary Feed 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 Functions & SPDS Test
8.3.22 Reactor Core Test

'

i

8.3.23 Heating Ventilation and Air Conditoning Test '

>

|

Rev.: 3

Date: 5/23/90
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._ . . _ _



. __. . _- _ _ . .

,

,

b

8.3.24; Nuclear Instrumentation Test

8.3 25 safeguards Test cabinet Test.

8.3.26 Emergency Diesel Generator Sequencer Test
'8.3.27~ Miscellancus Annunciators Test

'8.3.28 Feed' Heater Vents & Drains Test I

8 3.29 Heating Ventilation and Air Conditoning Test
,

s

I

$

:i

,

.

,

'!
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ATTACHMENT'8.4p

|;
i

Connecticut ~ Yankee System Test Index
|

| 8.4.1 Reactor Plant- Ccmponent Cooling System Te'st '
L

.

8.4.2 Containment Ventilation System' Test [

8.4.3 Chemical and volume control'Sistems Tests

8.4.4 Circulating Water System Test

8.4.5 Electrical Distribution System. Test

-8'.4.6 Electrical Generation' System Test

8. 4. 7 - Feedwater, Condensate and Auxiliary Feedwater-
Systems Tests

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 - f

8.4.18 Service Water System' Test ;

8.4.19 ' Turbine' Control'and;0il Systems. Tests

8.4.20 Reactor Core & Control ~ Systems Testst

[

,

Rev.: 3
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1.0. PURPOSE' '

The'purposeLof: this, procedure is!to: establish. controls on: ,

Initial conditions (ICs)..used'in operator? train'ing, NAC ;

exams:or simulator certification, activities to ensure-the i
ICs are representative of reference plant: conditions. !

5

2.0 APPLICABILITY {

4:This-procedure 1 applies to'the! Nuclear Training Department
-(NTD) including the OperatorL-Training Branch (OTB), Simu-
lator Technical Support Branch (STSB),.and other Northeast- ;

L Utilities.(NU) organizations performing functions in support
~

of the NULSimulatorLCertification-Program..
~~

,

,

:
i

3.0, REFERENCES !

3.1 ANSI /ANSL3.5-1985 c--This standard states the minimal
functional requirements on design data-and' simulator *

performance 1and= operability testing.f

3.2 NRC RG 1.149-Rev. 1,nApril 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 (t) -- Mandates a timetable 'for simulator-
facility certification and specifies; additional testing ,

requirements.

3.4.-NUREG 1258 December,'1987;- Describes the procedures ,

and techniques which will:be employed to audit
certified facilities. t

3.5, INP'O 86-026,. Guidelines'for" Simulator Training' October,
1986.

,t

'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 j
i

L points-that are-stored on=the Simulator's Computers
L so that a starting point is'available'forra-Simulator ;

L session.- . Physical components (handswitches,.1 relays,- ,

etc.) must also:be manipulated to match the. analog / -

digital initialization points.(switchcheck).

L i

i
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4.2' SRO Qualified Instructor - An instructor who is-(or was
in the past) an NRC-licensed Senior Reactor Operator
(or certified),.who by nature of his training and
experience,-has the knowledge to make decisions on
proper plant system alignments for given operating
conditions.

-_

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
halves 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 asithe
reference plant would under the same conditions.

5.0 ' RESPONSIBILITIES

5.1 Assistant Supervisor Operator Training (ASOT)
,

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
8.4 (for CY) as appropriate.

5.1.3 Responsible for ensuring that the Attachment 8.2
(or 8.1, 8.3, _8.4 as appropriate) checklist'has
been reviewed for all certified ICs.

5 .1. 4 - Responsible for ensuring that certified ICs
remain-updated.

5.1.5 Responsible for determining which certified ICs
will be sent to the NRC for exam purposes.

5.1.6- Responsible.for determining which Operator
Instructor (preferably the Operations Consult-
ant) shall be responsible for maintaining-
certified ICs up to date.

5.2 Operator Instructors

5.2.1 Assigned SRO qualified instructors'(preferably
the unit Operations Consultant) are responsible
for determining the initial list of certified
ICs.

Rev.: 3
Date: 5/23/90
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'5.2.2 Assigned SRO qualified instructors (preferably
the unit Operations Consultant) Late responsible
.for ensuring Attachment 8.21(forfMP2)-or '

Attachment 8.1 (for MP1) oriAttachment 8.3
.(for MP3) or attachment 8.4-(for:CY) as

u appropriate, is. valid for each. certified IC.
.

'

L 4
,

L 5.2.3 Assigned ~ instructors are responsible-for:
4391 sting the SRO_qualifiedninstructor in .

n;spleting the responsibilityHofz step 5.2.2. _;
!

5.2.4 Optiator_ Instructors are responsible for using_ '

only certified ICs for Simulator' training.
sessions, NRC' exams or-Simulator: Certification
. Testing.

.

iNOTE: hit is the intent of this procedure for the ASOTm ;

to-assign responsibility'to:the Operations
Consultant..(or other Operator Instructor):as- .

the coordinator for maintaining certified ICs.-
Other.-instructors mayJchange,Ladd;or-delete:
certifiedsICs'but are responsibleffortadhering

1

to this procedure-and ensuring the Operations-
Consultant (or other-ASOT designated Instructor)
is' aware of=their actions so-that consistency L

can-be maintained in all certified ICs. .|

5.2.5- Operator Instructors, preferably the-Unit
Operations Consultant, are responsible for' :
-ensuring that certified ICs areckept'up to
date as Simulator Design Changes'(SDCs): are
implemented.

5. 2. 6_ Operator-instructors.are responsible-for not- 4
deleting or1 changing. certified ICs without- . ,:

the knowledge of either,the:ASOT'or his desig- 1
nated instructor (preferably the 5perationsc

Consultant) responsible for maintaining =
,

certified ICs_up to date.

|
|- 6.0 INSTRUCTIONS

6.1 Obtain NSEM 2.02 Torm 7.2, which contains'the
~

| recommended ICs for' certification.-
'T

6.2 An SRO qualified instructor, preferably the Unit-
7

Operations Consultant shall review.the list of ICs a
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. |
,

!
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NOTE: At any given time, the number of certified initial
conditions can vary. The purpose of-sections 6.4 and
6.5 is to provide directions on how to certify the
initial group of selected ICs. Directions for adding
new certified 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, oy performing the following steps.

6.4.1 Each unit shall generate a checklist to be used
to guide the instructor in certifying an IC.
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 1.01 Sections 6.3.2 and 6.3.3.

NOTE: Attachment 8.1, 8.2, 3.3 or 8.4 shall here-
after be referred to as "the checklist" for
simplicity. Attachment 8.2 is attached also
as an example,

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
space next to it for the instructor to use as
a checklist. For each control board or
Simulator location, an SRO qualified instructor
(preferably-the Operations consultant) shall
review the alignment of all' annunciators,
switches,: controllers, equipment in service,
plant 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.

6.4.3 Section II of the checklist shall contain a
listing 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-
fled 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 being
reviewed.
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.

R,. NOTE- The followins sections-discussistability of'

P*' various paraheters-when resetting to an IC..
It is understood that a-specific IC1could-have- ,

:non-steady state conditions forJone or more ia, parameters'de'liberately-for the purpose of".
g training, and this~is acceptable.; '

,

L- 6.4.4=~SectionLIII of the checklist shall.be. organized
'

as-determined by the individual Unit ASOTfbut1 O.
'

shal'1 contain as a minimum, the'following;,,
information:

' 1

j" 6.4.4.1 Equilibrium Xenon,:SteadyLStateEPower' 1
'

Level-ICs 1
I

o: For ICs which are Equilibriumi
Xenon,; Steady State Power 4 Levels,
run the" simulator for at leastc2~
minutes ar.d verify that? keylplant
parameters are steady and- i

reasonable. Key plant 1 parameter
exampler are: ?RCS cold leg'.
temperature,,RCS Tave,-RCS
P r e s su r e ', S/G Levels!(PWRs).,ioTJ
' Power and Nuclear Instrumentation ~
Power', Calorimetric Power, Reactor

| Vessel-Water Level.(BWRs),u. Electric
Power, Charging and. Letdown-Flows,.1

Pressurizer Level ~-(PWRs),1S/G:. Feed
and-Steam Flows (PWRs), Xenon ;

Reactivity Worths,1 Control' Rod. i

Positions and ASI (or1 Axial =
Offset).

.
.

. 1
o verify. consistent calibrationioff ;

all power level instruments 1with? ;
calorimetric., '

verify using Xenon'rastime,X6d foro
four-minutes, keeping ^ power level
and CEA position constant,.that i

Xenon. reactivity worth does;not
,

change any more than a-value-
.

determined by the individual unit.
ASOT-(20 pcm-for;MP2).'

.

'

i
o- Verify using : Xenon Fastime X60 for. '

b four minutes,-and keeping power'
level-and CEA position constant,- 14

that ASI (AO) does not change any
more than a value determined'by: the.,

Individual Unit ASOT. 'Thistis to ,

ensure that a Xenon oscillation-is ;

.not present'in an " equilibrium', '

steady state" IC.
~

!,

!
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NOTE: Xenon rastime X60 for 4'minutesE~si -i
used to simulate plant. response:overc.a- '

4-hour session in-normal timeLdue to
changes in xenon.- ;

'

1
o If during.the previousistep a- ,

significant unintentional or-
unacceptable Xenon' oscillation:is- J
.present, it should be' damped with 1

-Xenon:rastime X60 holding-power,." '

constant and'using control rods to
; damp the oscillation at itet

-

,

-
o

-midpoint.

6.4.4.2 ICs with reactor critical, but'not
covered by section.6.4.4.1. |

d
'For ICs w'ith the reactor: critical,t 1o
but not covered by section 6.4.4.1,: ;),

run the simulator for'at least 2-
minutes and verify that key: plant" l
parameters are steady and/or~ . 1

reasonable.; Key: plant parameter qt
>

examples are'as stated <abcvelin , 3

section 6.4.4.1..
,

.' !

o verify. consistent 1 calibration;ofc .
'

all power leven instruments to the-s

extent they would agree:in,the
reference plant at the: stated:IC

.

conditions..
t

.o verify using Xenon rastime X601forc '

.4' minutes, keeping power 11evel-and
CEA-position constant, thatyxenon'
reactivity worth and.ASI (AO)'
Jchanges-are1 observed'to be

! consistent with1the stated IC' ,3
conditions 'and will' not: cause
unreasonable conditionscto; occur .

. f or.. the. ope rato r .- 1

6,4.4.3- ICs with' reactor;noticritical'and
;. possibly the plant-in.variousLstages

ofEheatup or cooldown.! '-

,

| 1
4o

i
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i
;

'!t

o' ; For'ICs with the reactor.not' l
critical,.'run the simulator for!at| ),

least 2 minutes;and. verify.thatikey : )
plant. parameters are-steady and/or 1
reasonable. _ Key' plant parameters: I

examples are: .RCS Cold Leg, Temp- I

erature, RCS.T RCS Pressure, I
S/G: Levels (PWks),,1 Wide RangeLPower! j
Level,-- Cha rging: Flow,- Letdown Flow, . H
. Pressurizer LevelE(PWRs),-S/G reed
Flows'(PWRs),-Xenon reactivity-
worth,.SDC Flowi(RHRfilow) etc.,

;

o Using| Xenon rastime.X60"for 4 3

minutes observe.that--xenon
reactivity-worth change"is- ,

consistent with IC. description.-
7

6.4.4.4- For all ICs. ensure that any-items- ~
H.

~

mentioned in- the IC: description 1on-. the
instructor: station'are correct,and any-

~

tkey itemsJnot present on'the instruc-
tor station IC descriptionsarejadded'.
Examples of' key' items expected to
be-in the remarks.section of1theiIC:
description-are: BOL/MOL/EOL, Xenon
Trend, time after reactor trip,, *

unusual Control Rod Position, unusual ;

equipment lineups-or.any-other'. item. 1

.that helps.thecinstructorEto!under-
stand'.the' starting' point of the:IC.-

6.4.5 Section IV of the IC checklist.shall!contain!a=
. listing of. items that require-specific atten- J
tion. These items.may:bera result?offprevious :L

-

problems identified with ICs, Eor. common- 4

confusion areas, as identifiedzby.:the~ASOT, 1
Operations ConsultantRor other'operatortinstruc- '

tors.- Items in this' list may consi'st'of? remote
functions, PPC points,' system alignments, etc..
If the Plant' Process Computer .isJ simulated, a: ,

listLof key PPC' displays-that require verifica-- !

tion may be includel here,fAny items-listed in:
Section IV of the IC checklist shall be'at the
diceretion of the ASOT-and'SRO instructor-

.

(preferably the Operations consultant) who j
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
review each IC to be certified, using the_ checklist.

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
. station 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 ICs as possible. Preferably +

this should be the uniL Operations Consultant. >

6.9 Deleting a Certified IC r

6.9.1 Ensure that the IC to be deleted has not been
identified to the NRC as one available for an
upcoming exam.

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 IC is to be added, an IC checklist is
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,

Rev.: 3-
Date: 5/23/90
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"
.last space. Also-the' remarks. column on the instructor-
station-for~that ICsshall be reviewedsto: ensure it,- ;

correctly represents-thefIC. conditions and:contains ' ?#

those items calledEfor'in the.IC-' checklist.-

?6.11- Modifications toHCertified ICs (updating:orireshooting,.
'E 'ICs) ;

J- - .

' 6 .11 '. l' All certified'ICs shall<bo maintained up to ' l
date.as SDCs are? implemented on the Simulator, i
such-that certified ICs have been updated prior;
to uselin.Simulatorytraining, NRC examr or '

-Simulator Certification. s

<

6.11.2 :As SDCs ares lmplemented:on the-Simulator, the-
operator instructor performing.the SDC retest i

(preferably the.OperationsLConsultant) shall +

determine wh2ther:any ICs.need to be updated.
,

6.11.3 .If certified-ICs need1 updating, they shall be
done prior to being'used'for Simulator' Training:
or Simulator' Certification activities. When a
certi-fied IC is updated, (except as1 discussed
in~6.11.4), the IC. checklist c shall be:.' reviewed
for any areas.that:need to benreverified at the.
discretionLof thefSRO. qualified' instructor, s ,

The'" remarks"+columnDof the modifiedLIC'shall-
be specifically' reviewed to ensure,itostill
-agrees with_the-ICLeonditions'and contains
those items. cal' led for.'in the.IC checklist. '

6.11.4 The-ASOT at his discretion may allow a training
or certification sessionJto proceed using a
certified IC-not'fullyfupdated provided~:-

-

o The instructors are' aware.of the effects;of
not having the IC. updated.

o The certified IC not'being updated will not-
cause negative' training to: operators.or
interfere:with certification testing..E

| 6.12 Common Situations Concerning ICs
!

6.12.1 Snapshots taken for.. Software / Hardware Trouble- ;

Shooting.
|

These ICs need'not be controlled in the manner
covered by this procedure. t

6.12.2 ICs that are. continuations of a previous
Training Session.i s

L - ;
,

L
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Some training sessionst are long'enough to
require a snapshot'be taken to continue a
training session;1ater. <These ICs need not
be-controlled,in the_ manner! covered by this
procedure. A training. session.by;its very
nature results inz a varietyLof control manipul-
ations'that could place thelplant correctly or- j
incorrectly'in'a substantially different- l

config -uration_that when'the session started. i

Uhen'a snapshot of this type:is taken, nc. I

action is required'and a "C" -shall not be l

, placed in! the IC " Remarks'? section.~ ~ ),
,

6.12.3 Creating a New Certified;IC with1 Minor
Modifications ~from an Already Existing
Certified'IC. 1.

1
.If a certified IC=is reset,1 and then~ minor
changes,are made and a snapshot is then taken, 1

the snapshot IC may be certified.by:

o Reviewing. the IC . checklist Jfor any areas:
that need to-:be verified.- This is at the
discretion of the SRO; qualified instructor.-

'I

o . Adding a capital "C" to'the " Remarks" column
on'the instructor sta' ion:for that IC-in the: 1

gecond line, last space,
'

j o Ensuring that the " Remarks" column.of:the
.new IC agrees _with the.IC, conditions and
contains those items: called for in.the IC|
checklist.-

- 6 .12. 4 ~ Curriculum Testing,
j

Curriculum-testing does not requirena certified-

L IC. - Curriculum' testing by.its nature could;be
exercising very-limited systemstoricomponents:
and the' judgment of the instructor is
considered adequate.for this purpose.

6.13 'Use of certified ICs ,

1

6.13.1 Any: time a simulator LORT, LOIT, or LOUT'
Training session, NRC-exam,-or Certification
Testing session is being conducted, a-certified-

,

IC shall be used for initialization (unless-it- !

is a continuation ofga previous session)-.

6.13.2 ICs sent tof the'NRC for exam, purposes shal'1 I
be certified ICs. The ASOT shall determine I

whether all certified ICs.or a subset of- j
certified ICs shall be sentito the NRC. I

:|
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$'6.13.3
'It.is the intent--of thisEprocedure to demon-
strate that ICs,used in operator training or_

--

certification activities have' been reviewed 'toensure simulator conditionsrare
of reference plant conditions. ;: Attachment: representative-

-

1-m

(for MP2)'

will be the vehicle _for ensurin 0.2,

consistency andfadequacy of this tnriew. g
,

''

;6.13.4
This procedure ~does.not have ti be

,

re-executedover a: four year ,intervalJ since continuous
updating of ICs is covered by this procedure".-je '

7.'0 FIGURES

None..

bio ? ATTACHMENTS

8.-l
. Millstone Unit 1 Initial Conditions Verification'Checklist

8 .I '2

Millstone Unit 2 Initial conditions verification~ Checklist
8.h Millstone 1 Unit

Checklist 3 Initial Conditions. Verification-
8.4

' Connecticut Yankee Initia1' Conditions verificationChecklist
8.5 Marginal. Note Directory

)

\
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#ATTACHMENT'8.l'

MILLSTONEil' |

INITIAL-' CONDITIONS VERIFICATION

CHECKLIST

,

..

1

:

I '. - Contr:1 Board Walkdown' ,

,

With the Simulator in "run",-at each of therfollowing' control ~ j-

- boards, an SRO licensed'or certified instructor-shall' review-
switch positions,~ controller settings, meter indications,
annunciator conditions, system alignments, etc., to' ensure ,
they:are consistent with the intended conditions of the: -

Initial. condition.

l903 910 921- 936- '

904 911 922A 937
- 905 913 .922B 938

-

906 915 923 945i
~

907 917 925-. -924,

908. 980-1- '926
909 ~980-2

II. Remote Functions Review
'

With the Simulator:in "run",.cfor each-of the following-
remote-function systems,. review each remote function to
ensure itsLcondition is consistent with the* intended--

l. conditions of the Initial' Condition.
-|L '

SCR' .|L ANR . CUR- IAR RCR-
APR CWR LPR RDR SDR. i

L CCR EDR MSR RMR SLR
l- CRR EGR- NIR RPR SWR
L CHR EXR OGR RRR TOR
. CSR FWR RCR 'RWR .WDR . .

| -r

|
|

'

.

)
<

|. I

l
i
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o
III ..: Initi'al condition Stability and' Reasonability-

,

Perfora either Section A, B or-C.
,

(; -'' A .- Forz Equilibrium Xenon.LSteady State, Power' Levels- 1

(30%, 50%,-75%|, 100% power, etc.) only, ensure the ~'

following parameters.are1 stable and reasonable for
i

the firstz2 minutes after resetting to the IC and 1
going-to run:

|

* Neutron Flux-4- * - Recirc' Flow ,

!
* Core Flow

-

CRD Flow _* !

* Reactor ~ Pressure' *' CRD Temperature. i

i* Rx' Water Level * RWCU Flow i

:(* Total ~Stm Flow ~ *
- RWCU. Inlet Temp -}

* Total FW Flow * RWCU Return Temp; j

* Core Thermal Pwr % * Xenon Reactivity
from Instructor

* Generator Load. Station is'in

* Control Rod ~ Position-
is seasonable for :!
power level '

f

I

o Ensure any items' mentioned in IC description
on instructor station are' correct and any key
items not present"onJthe-instructor station IC- '

description.are.added. Keyritems in remarks
section of IC are:BOL/MOL/EOL,' Xenon trend,
unusual control rod _ positions,! unusual

. i
equipment lineups, etc.

}
,

:;

!
a

-!
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8. 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 runt <

.

* Neutron Flux \ * Recirc Flow

* Core Flow * CRD Total Flow
* Reactor Pressure * CRD Temperature

* Rx Water Level * RWCU Flow

Total Steam Flow * RWCU Inlet Temp*

* Total FW Flow. * RWCU Return Temp

* Core Thermal Pwr % * Xenon Reactivity.
,

from Instructor
* Generator Load Station'is in

*. Control Rod Position
is reasonable for !
power level

o. Ensure any. items mentioned in IC description on
instructor station are correct and any key items
not present'on the instructor station IC descrip-
tion are added. Key items in remarks section of

|IC are BOL/MOL/Ect,. Xenon trend, unusual control- :rod positions, unusual equipment lineups, etc. |
!

!

I
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I
C. For:ICs in which the reactor.is not critical and may be

in various stages of plant startup or shutdown, verify
1

the following parameters are stable and/or reasonable J

Zor the first 2 minutes after resetting to the IC and
going *,o runt

1
* Core Flow * Recire Flow j

i

* Reactor Pressure * CRD Total Flow

Rx Water _ Level * RWCU Flow*
,

Total Steam Flow * If SDC in opera-*

tion, SDC flow
* Total FW Flow is steady

i
* Neutror. Flux % j

Xenon Reactivity*

from Instructor-
Station is in

,

Equilibrium i

!

Ensure any items mentioned in IC descriptiono
;

on instructor station are correct-and any key
items not present on=the IC description are
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.

>

Rev.: 3
Date: 5/23/90.NSEM 4.02 Page: 8.1-4 of'4

- _ . _______. - _ . - _. _ . - . _ - _ _ _ __ - - _ . - __ . . _ - .



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

i
!

l

:

ATTACNMENT 8.2 i
;

MILLSTONE 2 f

INITIAL CONDITIONS VERIFICATION i:

CHECKLIST |

I. Control Board walkdown
'

With the Simulator in "run", at each of the following. control r
'

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.
|

C-01 C-01R C-101 C-25A(B)
C-02 C-0JR RC-05E RC - 14
C-03 C-03R RPS Ch A ESAS Ch A
C-04' 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-657'WaTI Switch RC 100
Hot Shutdown Panel

II. Remote Functions Review ,

With the Simulator in "run", for each of the following remote.
,

function systems, review each remote' function to ensure its '

condition is consistent s ;th the intended conditions of the
Initial Condition. . '

l '
! CCR ESR RMR TCR
| CHR FWR RPR TPR

CVR IAR- RXR TUR
CWR MSR SGR WDR
EDR RCR ' SIR
EGR RHR SWR

,

I >

i
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L 1

III. Initial Condition Stability and Reasonability.
I \

!

Perform either section A, B or C

A. For Equilibrium Xenon, Steady State, Powe r Leve).s ( 30 % , 50%,
75%, 100% power, etc.) only, ensure the following parameters
are stabic and reasonable for the first 2 minutes after
resetting to the IC and going to runs

'

o RCS Te o Charging Flow o ASI reasonable
o RCS Tave o Letdown flow and consistent
o RCS Pressure o Pressurizer Level with power level
o S/G Levels o S/G Teed Flows and CEA position
o AT Power o S/G Steam Flows

(RPS) .

o NI P o',. e r 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

5

* Perform SP 2601D (when appropriate) to ensure consistency

o Using Xenon rastime X60, and holding thermal power and CEA
position constant, ensure that total xenon reactivity does
not change bv more than 20 pcm in 4 minutes of Xenon
rastime X60.

|

| o using Xenon rastime X60, and holding thermal power and CEA
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 4
minute period of Xenen rastime X60. This can be done in e

parallel with the previous step.

o Ensure any items mentioned in IC description 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, load
limit pot setting, unusual CEA positions, unusual
equipment lineups, etc.

i
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5. For ICs which have the reactor critical, but do not fall
into category A above, verify the following parameters are i

stable and/or reasonable for the first 2 minutes after
resetting to the IC and going to runs

o RCS Tc o Charging Flow o ASI is reasonable
o RCS Tave c Letdown flow for power level
o RCS Pressure _3 Pressurizer Level and CEA position *

o S/G Levels o 3/3 reed riows
o AT Power o 3,'G Steam Flows
o NI Power. o Xenon reactivity worth ,

'

o Calorimetric Power for the instructor station
on PPC CVMWTH is reasonable '

o Electric Power o Group 7 CEA position is '

reasonable for power '

level

o Using Xenon rastime X60 for 4 minutes, and holding thermal
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,

o Ensure any items mentioned in IC description on instructor
atation are correct and any key items not present on the >

instructor station IC description are added. Key items in
the remarks section of the IC are BOL/MOL/EOL, Xenon Trend,

'

load limit pot setting, unusual CEA position, unusual
equipment lineups, etc.

C. rc: ICs which the reactor is not critical and may be in
various stages of Plant Startup or Shutdown, verify the i

following parameters are stable and/or reasonable for the
first 2 minutes after resetting to the IC and going to runt

o RCS Tc o Pressurizer Level o If Heatep or,

o RCS Tave o S/G reed Flows cooldowr is
o RCS Pressure o Xenon-reactivity worth in progtess,
o S/G Levels from the instructor # of ruaning
o Wide Range Power station is reasonable RCP's is

or CPS reasont.ble
'

o Charging Flow o TT'SDC in operation,
--

SDC flow is steady
i

o Using Xenon rastime X60 for 4 minutes, observe that the change ,

in Xenon reactivity worth is' consistent with the stated
conditions of the IC description.

Rev.: 3
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o Ensure any items mentioned in the IC description on the
instructor station are correct and any key items not present on
the instructor station IC description are added. Key items in
the remarks section of the IC are BOL/MOL/EOL, Xenon trend, time
after reactor trip, unusual CEA positions, unusual equipment
lineups, etc.

,

;.

IV. IC Requirements to be Specificall1 Verified

Verify the following: r

Remote runctions i

'

CCR03 set to 50*r (to fail B HXTCV open)
CVR03 set to open
CVR13 set to closed
CWR01 set to 55'r
TWR55 set to 100 gpm (at-power ICs)
FWRSS set to 0 gpm (shutdown ICs)
IAR17 set to lead
IAR15 set to start
MSR03 set to auto
MSR05 set to auto

!MSR07 set to auto
RPR31 set to full
SGR01 set to 51.5
SGR02 set to 38.0
SWR 04 set to open
SWR 05 set to closed
SWR 06 set to closed <

SWR 07 set to closed
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

l

PPC Points

SCBLDN1 consistent with SGR01
SCBLDN2 consistent with SGR02

Rev.: 3
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ATTACEMENT 8.3

MILLSTONE 3

INITIAL CONDITIONS VERIFICATION '

a

CHECKLIST |

:

|

| 1

1. Control Board walkdown :

With 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,
annuncistor conditions, system alignments, etc., to ensure ;

they are consistent with the intended conditions of the- - i
' '

Initial Condition.

MB1 MB8 MB7R NI CH2
MB2 VP1 MB8R NI CH3 ,

MB3 MB2R EGLS NI CH4
MB4 MB3R ESTC KMN A !

MB5 MB4R TSUP KMN B
MB6 MB5R ASP
MB7 MB6R NI CH1

II. i' emote Functions Review ,

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.

CCR CWR IAR RDR SGR TPR
~

CHR EDR MSR RHR SIR 1

CSR EGR NIR RPR SWR #

CVR FWR RCR RXR TCR
t

t

|

L r

!

1'

|

r
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III. Initial condition Stability and measonability 1

Perfora'either Section A, B or C

! ~ ror Equilibrium Xenot., Steady State, Power Levels (20%, !'A.'

50%, 60%, 100% etc.), ensure the following parameters ,

are stable and reastinable for the first 2 minutes after ,

resetting to the IC and going to run: ;
.

:

* RCS Te * Charg Flow * Loop DT ,

* RCS Tave * LD Flow * Xenon reactiv- 'I
*ity (ISD

CRRXEM)
'

* RCS Pres * Per Level * Stm flow
'

* Delta I * rd flow* S/G Lvl
*

* S/G Press* NI pwr

* MWe * MWt (P3)

.

o Using Xenon rastime x60, and holding thermal ;

power and rod positice constant, ensure that
total Xenon reactivity does not change by more i

than 20 pcm in 4 minutes of Xenon rastime x60.
(

o Using Xenon rastime x60, and holding thermal ;

power and rod position constant, verify that
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
parallel with the previous step. -

o Ensure any items mentioned.in the IC descrip- ,

tion on the instructor station are correct and
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 progress, >

etc. ,

,

i
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s. For ICs which bave the reactor critical, but do not
,

| fall into Category A above, verify the following
parameters are stable and/or reasonable for the first i

2 minutes after resetting to the IC and going to run: |

* RCS Tc * Charg Flow Loop DT*

LD Flow * Xenon reactiv-** RCS Tave
ity (ISD point'

CRRXEM)

Pzr Level * Stm flow** RCS Pres

* S/G Lvl * Delta I * rd flow
:

S/G Press* NI pwr *

* 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
L consistent with the stated IC conditions and will sot
L cause unreasonable conditions to occur for the
| operator.

'
o Ensure any items mentioned in IC description 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,
unusual equipment lineups, major evolutions in
progress, etc.

;

.

V

.
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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 '

for the first 2 minutes after resetting to the IC and
going to run:

'

Charg Flow * Xenon reactiv-* RCS Tc *
.

ity (ISD point
P:r Lvl CRRXEM)* RCS Tave *

;

Td flow (if in operation)
*

* RCS Pres *

* 4 RCPs* S/G Lyl
running (for heatup or i

* IR/SR cooldown) i

* SDC Flow (if in operation)

5

o Using Xenon rastime x60 for 4 minutes, observe that
the change in Xenon reactivity worth is consistent
with the stated conditions of the IC~ description. ,

Ensure any items mentioned in the 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/EOL, Xenon trend, time after reactor trip,
unusual ~ equipment lineups, major evolutions in
progress, etc.

IV. IC Requirements to be Specifically Verified

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 B
* CVR37 set to Train Bj

* SWR 01 set to A LEAD

SWR 02 set to B LEAD*

l

|
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ATTACBMENT 8.4 )
:

CONNECTICUT YANKEE -

INITIAL CONDITIONS VERIFICATION

*

CHECRLIST
,

'
,

1

1. Control Board Walkdown |

with 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, i

annunciator conditions, system alignments, etc., to ensure |
they are consistent with the intended-conditions of the

'

Initial Condition.
,

'

8DB1 AUX 6' MCB E
8DB1A MCB B MCB EE ,

9DB1 MCB BB MCB~r
9DB1A MCB BR MCB Fr
MCB A MCB C MCB FR '

MCB AA MCB CC MCB G
MCB AR CHAR MCB GR
AUX 1 CHEM MCB H i

AUX 2 MCB CR MCB HR '

'
AUX 4 MCB D MCB J
AUX 5 MCB DD STMDMP

;

h

II. Remote Functions Review

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.

1 i
! ANR CCR CHR CVR CWR EDR

EGR FWR IAR MSR NIR RCR
RDR RHR RMR RPR SGR SIR :

SWR TCR TUR
|

,
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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:

Charging riow* RCS Tc *

Letdown FlowRCS Tavg* *

* RCS Press * Pzr Level

S/G Level S/G reed Flow* *

* Delta T * S/G Steam Flow

Equilibrium Xenon* NIS Power *

* calorimetric * Rod Heights reasonable
via PPC for power level

Axial Flux reasonable* MWe *

fcr the power-level
and rod height

o Using Xenon rastime x60,.and holding thermal power '

and rod heights constant, ensure that total Xenon
reactivity does not change by more than 20 pcm in
4 minutes of Xenon rastime x60.

o Using Xenon rastime 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 rastime
x60. This can be done in parallel with the
previous step.

o Ensure any items mentioned in IC description 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, power level, unusual rod
positions, unusual equipment lineups, etc.

.

.
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B. For ICs which have the reactor critical, but do not fall
into Categor;' 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:

,

)
Charging Flow* RCS Tc *

* Letdown FlowRCS Tavg*
,_.

* RCS Press * Pzr Level,

S/G reed FlowS/G Level **

S/G Steam flow {* Delta T *

Equilibrium Xenon* NIS Power *
,

Rod Heights reasonable* Calorimetric *

via PPC for power level

* MWe * Axial Flux reasonable
for the power level and
rod height

i

o Using Xenon rastime x60, and holding thermal power
and rod heights constant, observe that the 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,

o Ensure any items mentioned in IC description on
instructor station are (;orrect and any key items
not present on the insttuctcr 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.

f

i

i
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C. For 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 first 2 minutes after resetting to the IC.and going
to runt

'
Charging Flow* RCS Tc *

* Letdown FlowRCS Tavg*

* RCS Press * Pzr Level

S/G reed FlowS/G Level **

S/G Steam riow
__ ;* Delta T *

Reactivity Worth* NIS Power *
reasonable

Rod Heights reasonable* Calorimetric *

via PPC for power level

If RHR is in operation,* MWe *

RHR flow is steady

If Heatup or*

Cooldown.is in
progress, number of
RCPs is reasonable

o Using Xenon rastime x60.for 4 minutes, observe that
the change in Xenon reactivity worth is consistent
with the stated conditions of the IC description. >

o Ensure any items mentioned in IC description 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, 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):

CWR01 always set to 55**
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ATTACHMENT 8.5
~

MARGINAL NOTE DIRECTORY
|

1

|

1. Revised Attachment 8.1: Initial Conditions Verification ;

Checklist for-MPl.
I

t

;

i

!

>

'

|

,

, ,

t

.

,
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1 1.0 PURPOSE

The purpose of this procedure is to ensure that all Certified
Remote Functions have been verified to operate correctly and
establish a formal list of certified Remote Functions.

|

: 2.0 APPLICASILITY ,

,

l
4

! This procedure applies to the Nuclear Training Department )

(NTD), including the Operator Training Branch (OTS), simulator
Technical Support stanch (STst) and other Northeast Utilities

! (NU) organisations performing functions in support of the NU
simulator Certification Program.

;

i 3.0 REERENCES

j 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 endorsinwith some additional requirements. "g
! ANSI /ANS-3.5, 1985

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

facility certification and specifies additional testing,

requirements.
j

3.4 INFO 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
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.;

I 3.9 INPO 87-006, Report on Configuration Management in the
Nuclear Utility Industry, July, 1957.
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|

|

i 4.0 DEFINITIONS
,

!

4.1 Deficioney Report (DR) - Form (sTs-BI-F1A) used by the |
<

|
operator Training tranch and the STs3 to record all
identified simulator deficiencies between .e simulator :

!

and reference plant.
-

,

.

4.2 Remote Function (REM) - an instructor initiated input to
|

the simulator model which will provide the same
discernible effects as the corresponding manual ,

;

operation in the reference plant.

4.3 Certified Remote Function - those remote functions whichwill be tested to work correctly and may be used in
simulator training and exams,

4.4 system Test - a test developed for each modeled plant .'
y system that ensures proper response of all control board:

I
instrumentation, controls, annunciators, PPC points, :

remote functions, flowpaths and components that are
associated with an individual plant system.

,

4.5 Qualified Instructor - an instructor designated by the
A50T to perform a remote function test.

.

5.0 RESPONSIBILITIES .

5.1 Assistant Supervisor Operator Training (As0T)

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 (Figure 7.1).

5.1.3 Responsible for approval and acceptance of the
remote functions test.

5.1.4 Respcnsible for scheduling the accomplishment of
all certified remote function tests on a
continuous four year basis.

5.2 Simulator Instructors
t

i
) 5.1.1 Responsible for writing and conducting remote
I functicn tests.

,

Rev.: 0
Date: 5/4/88
Page: 2 of 6

NsEM-4.03

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



. . . .

4 i
;-

I

i

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)|
l

and rotests for remote functions that do not |
respond as expected during the remote functions

!

i 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 rigure 7.1. list the alphanumeric code and
description of all Certified Remote Functions ,

obtained from Step 6.1.1.
j

6 .'2 Deteraire If All Certified Remote Functions Nave Been
. Tested, the system Tests (NsER-4.01)

i
-

; '

6.2.i > sing a copy of Figure 7.1, ensure all certifipd
remote functions have been tested to operate

| correctly in the NSEM-4.01'Systes. Tests. ,

6.2.2 List any certified remote functions (from Figure
7.1) that have not been tested in the System
Tests on Figure.7.2.

6.3 Testing of certified Remote Functions Listed on Fleure
7.2.

Note: If no certified remote functions are listed on Figure
7.2, this section (6.3) may be skipped. This means all ,

'certified remote functions listed on Figure 7.1 were
tested in the NSEM-4.01 Systen Tests.

6.3.1 A Certified Remote Function Test'shall be
written to test each remote function listed on
Figure 7.2.

6.3.2 The test will be Attachment 8.1 for Millstone 1, .

Attachment 8.2 for M111 stone 2, Attachment 8.3
for Millstone 3 and Attachment 8.4 for
Connecticut Yankee.
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,

,

i

; 3

;

! 6.3.3 The cover sheet for the test shall be Figure |
7.3.

.

6.3.4 The test shall sequentially cover each of the
remote functions listed on Figure 7.2. |

i

6.3.5 Each variable remote-function (i.e. O to 1004,
55'T to 85'F, etc.) shall be checked at a !

.

minimum of 2 values and preferably a 3rd value. !!

The minimum 2 values checked'shall be at or near !

the endpoints of the variable remote function's
range. For example, a 55'F to 45'r remote
function might be checked at=56*F.and 84'F. The

i third value should be somewhere-in the aid,

; position of the remote function range. -

i 6.3.6 Two or three position (such as on/off ar
automatic / standby /off) remote functions shall be

i

; checked-in all' positions. |
4 ,

,

6.3.7 Acceptance criteria for variable or 2/3 position;

; remote functions shall be based on: ,

o Utilizing plant data, if available, to
| determine correct response. a

utilizing the simulator Design Datao ,
'Base, such as P and ID's, electrical

schematics, instrument loop drawings, |

operating procedures, etc., to

L
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, r

i
if flow is known, (4) stroke time of valve
(full open to full closed to' full open or
vice versa) is acceptable, if the stroke
time is known.

|:
.i
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6.3.8 Each step or substep of the remote function test ,
~ '

shall have a space for initials by-the performer
i 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
'

'

location of:these spaces for successful +

completion initials or DR number shall;be in the ;

body of the= remote function test,.in the right
|

hand side of the remote function test, next to ;

the respective step or substep number.
,

6.3.9 The Remote' Function. Test'shall-be released for' itesting when the A307 signs-the Figure 7.3' cover
sheet.

6.3.10 The assigned simulator instructor shall perform2-
the RemotetFunction 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.
!

6.3.11 If a DR is written, the DR shall reference the

|
test and step number that failed. The DR numbes,

shall be written on the Remote Function Test
column for DR numbers, neat to the appropriate

-

step.

6.3.12 Any supporting information.such as'PPC
printouts, trend typer outputa or other docu-
mentation shall: be = attached- to the Remote
Function Test. Jm attached. documents shall be
referenced in the { Remarks" section of the.

Figure 7.3 cover sheet.' .

6.3.13 The'A80T shall review and approve.the completed-

Remote Function Test.

6.3.14 Revision level and dates for tho' Remote Functiontest shall be assigned by the A80T, when he
signs the Figure 7.3 cover sheet 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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7.0 FIGURES !

-

7.1 certified Remote Functions List |
i
i

7.2 Certified Remote Functions Needing Testing By Procedure
NSEM-4.03.

7.3 Remote Function Test Cover Sheet-

8.0 ATTACHMENTS ;

8.1 Millstone 1 Remote Function Test Procedure f

8.2 Millstone 2 Remote Function Test Procedure >

8.3 Millstone 3 Remote Function Test Procedure

0.4 connecticut Yankee Remote Function Test Procedure

'

1

i

.

4

f

;

i

:

i

.

|
1

|

'

.
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Figure 7.2

.

CERTIFIED REMOTE FUNCTIONS NEEDING TESTING

BY. PROCEDURE NSEM-4.03
;

.

;

,

|
UNIT _ PAGE OF

.

)

'
;,

.

P
a

.

I
|

|

|

|

|
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REMOTE FUNCTION.t ST COVER SNEET
i

,
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t

,

,
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f
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i

|erm

Released for Testing by A50T Date ;

i
,

!
Remarks:!

*

'

.
r

,

,

4

L
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Assistant. supervisor
operator Training
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1.0 P'JRPOSE

This procedure defines the requirements for developing unit
specific procedures to test major salfunctions. The !

procedure also describes techniques for evaluating l

simulator test response data and includes general require-
ments for acceptance criteria. .

2.0 APPLICABILITY

L This procedure applies to the Nuclear Training Department ,

(NTD), including Operator Training Branch (OTB), Simulator
Technical Support Branch (STss), and other Northeasto

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

4

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/AN8-3.5, 1985 w th some additional '

requirements.

3.3 10CFR 55.45(b) - Mandates a timetable for simulator
facility certification and specifies additionalI

testing requirements.

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

,

,

3.7 INPO $7-006, Report on Configuration Managemene in
the Nuclear Utility Industry, July, 1957.
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4.0 DEFINIT!oNS

4.1 Deficiency Report (DR) - form (STS-s!-F1A) used by
the operator Training stanch (oTs) and the simulcter
Technical support Branch (8Tss) to record all '

identified simulator deficiencies between the -

i
simulator and reference plant.

4.2 Maior-Malcunction - those malfunctions which produce
extensive integrated effects in a number of plant
systems which requires ernplicated analysis to verify
acceptable response.

4.3 Best Estimate Analysis - analytical technique _used :o -

! evaluate the acceptability of simu.'ator response to a
i given aalfunction in the absence of available

reference data for' comparison. Experience and/or
rough engineering calculations and mass energy
balances will be used by inctructors to perform best

; estimate analysis.

4.4 critical Parameters - those parameters, specific to a
:'

given major malrunction, which are driven directly by
'

the initiating event, required for diagnosis, or "

required to verify proper plant response to safety
equipment actuations and/or operators' corrective
actions.

,

5.0 RESPONSIBILITIES

| 5.1 Assistant supervisor operator Trainine (AsoT)

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 Respasible f%e a*C gning instructors to
perform major malf' tion testing.

5.1.4 Responsible for approving the results of major
malfunction testing.

5.2 simulator Technical Support stanch (STst)
.

5.2.1 Responsible for providing simulator resp 9nse,

| data plots, as required, to suppose ma19r
malfunction testing evaluation. .
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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 Selecting Malfunctions To Be Tested In Accordance
.;With Thft|fipcedure '

6.1.1 Assigned-instructors shall: review the
simulator's' malfunction list to identify those
malfunctions which produce extensive i

integrated effects in a number of plant
'

systems requiring. complicated analysis to
verify acceptable response.

6.1.2 Those malfunctions identified shall be listed- 1

on N5EM-4.04-Fora 7.1.
-

*

6.1.3 For 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 training or1 availability ,

of cata for comparison..,
6.1.4 Composite malfunctions fron'N8EM-2.02 Form 7.~7

shall also be listed on N8EM-4.04 Forn 7.1.
6.1.5 submit the completed'NSEM-4.04 Fore 7.1 to the

A80T for review-and1 approval.
.

6.1.6 Initiate a-Major' Malfunction Test Procedure
Werksheet, N8EM-4'.04 Fora 7.2 for each-
malfunction and' severity listed on the
approved N8BM-4.04: Fora 7.1.

6.2 Selecting-Reference Data For Eval , ion of Maior
nalgunettons

6.2.1- As available, reference data should be
selected for similar malfunctions, (type and-
severity), preferentially in the order listed
from the following sources:

6.2.1.l' Reference plant data

Rev.: 0
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6 . 2 . l ~. 2 Analyticaindata for the reference,
[- plant using realistic vice
!, conservative assumptions,
t

6 . 2.1. 3 - Reference plant FSAR~ data.

6.2.1.4 Generic NS58 vendot datat for similar I
plant size'andLtype. H

6.2.1.5 Industry event reports for similar
plants, (LER's, etc.).

'Notet Best estimate = analysis y be
. required,z for-some saltuactions, 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 datafsource on the I
r*epect!ve N8EM-4.04-Fora 7.2.

6.2.3 .: malfunctions where: refere'nce data is! !.

.aele, specify: "Best Estimate
,

i.
.

':.ne , p u t . The response of these malfunctionsi
will h3 alysed using best estimate analysis- -

x ,

techniqu,,--described in section 6.7. |
,

6. 3' selectinc 'd . cal Parameters--For Malfunction. o

ResDonse Evaldelion !

6.3.1 Ear.1;Ged instructors shall review each; ;

.etfunction to determine the critical , |
pasaaetors. Tho'following criteria-.should be 1conside'.'ds:

' - - .arameters driven ~directly.by3 the-
*

' nitiating ' event.

t,4.2 Parameters required-for< diagnosis.

0.c.. 3 Parameters requiredLto: verify' proper.
plant' response to safa*;y equipment"
actuations'and/or operators''
corrective actions.

6.3.2 Spect*v the selected. critical parameters'on-
N8Bn-4.04 Fora 7.2 for the respective o
malfunction.

Rev.: 0
Dates.6/29/88
.Page: 4 of 15

N8EM-4.04
.

' '

') }q''
. ._ _'



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

.i. ,

j .

*

> <
,

j

'

6.4 Determining Accept'ance Criter'ia for The Critical
'

Parameters

6 . 4 .1 - Assigaed instructors shall-review the
re'erence daca"for each malfunction to

~ '
determine areas:where acceptance criteria may
be specified.; consider the:following: >

(if 1,1 Maximus/ minimum values..

4.4.1.2 Turning-points (trend reversals).-

(.4.1.3 Time te coach the above. '

6.4.2 Check the assumptions _specified for reference

( data to determine if values for acceptance
i criteria should be modified to estlect

realistic vice' conservative expectations.

Note: Major malfunctions willibe tested with normal
'

system responseLversus:the time. delays,
incomplete actuations, or conservative
actuationisetpoints assumed for most accident
analyses. .

^

6.4.3 specify' selected; acceptance criteria-for each:
parameter on=NSEM-4.04 Forn 7.2. Acceptance- *

criteria is to be stated.as approximations-
versus exact values. (

Example: "RC8 pressure-decreases to approximately 80-
psia within 15 toL20 seconds then slowly
decreases to'approximately containment
pressure."- '

6.4.4 when the reference data-source does~not
provide data'for a selected' critical: parameter

'

it willibe 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 N8EN-4.04 Forn 7.2.

'

6.4.5 For malfunctions without available reference
data, acceptance criteria will~be developed- ,

using1 best estimate analysis of simulator
response data for that malfunction, per
section 6.7.

;
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6.5 selectine A Test Durationi
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 specifieb '

acceptance criteria for all critical j
parameters.

,

: 6.5.1.2 . sufficient.to allow for: operator ,

diagnosis, safety systems actuations,
initial operator response, and-

1verification of1 plane' response to
corrective actions.-

6.5.2 A test 1run of the malfunction may be used to i

help determine an appropriate duration. 4

6.5.3 specify the' selected duration on NSEM-4.04 .

Form 7.2..

6.6 selectine Data Recording-Methods And Appropriate w

| 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 " Monitored 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 PFC
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 NsEM-4.04 Forn 7'.2.

1

I

Rev.: 0 j
Dates'6/29/88 i

Pages 6 of 15 !
NSEM-4.04 1

I

.. - . - . - . . . . -. . .. . - - - . - - - . . - - . .- .



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

n*

1

6.6.4 A recording interval shall be selected when ,

the automated data recording program,-typer. |
trend, or manual recordino 3s selected. The I

| following aspects should 6> :onsidered when '

selecting's recording interval:'

6.6.4.1 Recording. intervals should be
sufficiently. frequent to establish
trending for the parameter.with-the
most rapid rate of response..

6.6.4.2 Recording intervals should be-
sufficiently frequent 1to plot
parameter-oscillations if that-aspect' l

is important'to malfunction diagnosis
or verification of response to.
corrective actions..

~

6.6.5 specify the selected recording inter >al'for
the record program.and/or trend typer on
N8EM-4.04 Form.7.2.

6.7 Developing Acceptance Criteria Using Best Estimate
Analysis !

a

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 forscritical parameter response,shall'be
collected using the recording method (s) and
interval (s) selected:per section 6.6. .}

l ;

L 6.7.3 Assigned-instructors:shall review the-response t

data to determine if.the simulatoreresponse;is y'u
acceptable. The:following criteria aust be
met:

6.7.3.1 The observabl's response of any
critical parameter shall'not violate '

any physica1' 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. '

.'
I
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6.7.3.4t, Parameters which are closely coupled.
due to physical 1 relationships do not
exhibit independent,fincorrect ,

response.

6.7.3.5- The rate and aagnitude of the-
. response does:not adversely affect

'

,

diagnosis or grossly misrepresent the
severity of the: malfunction.,

'

6.7.4 If the, simulator. response data for all of-the
critical: parameters. satisfies.all the criteria-
of-6.7.3, it'may be used to determine' .

i

acceptance criteria:in=accordance with'Section,
16.4.

16 . 8 ' writing' Unit Specific Maior 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 coluanar format,-
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 /RESULTc--fhr specifying
,

= procedural actions or-required
..

response..

6.8.2.3 PANEL--'-ifor specifying! the-panel.
location where: required response is. t

| to be verified. -
'

6.8.2.4 . TAG G - 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 simulatorcresponse is
acceptable, Lor to enteria DR$ if
required.

6.8.3 Each major. malfunction to be tested shall be a .

section of the procedure.
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6.8.4 Each section shall have a heading specifying
:the following:

6.8.4.1 The alpha-numeric designator-for'the
malfunction (each' designator for
composite. malfunctions). ,

6.8.4.2 A brief description of the-
malfunction..

6.8.4.3 aA listing of the equipment / locations
available for selection for generic
malfunctions..

Example RC02A(B) - #1(2) RCS Hot Leg Break,.
RCllA(B,C,D) YPF A(B,c,o) Locked
Rotor.

6.8.4.4 Available range for variable
malfunctions including an'
approximation of the effect at 100%,
severity NOP/NOT.'

Example Range - 0-1004, 100% equals 200 gym -

.

at 2250 psia RCS pressu.re...

6.8.5 The-heading shall be followed by a list of the -

-

critical parameters to be recorded' for the:
test. The recording method, duration, and
interval, (if: appropriate), shall be: included.
This information is obtained from worksheet
NSEM-4.04 Fora 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 alignmentschanges. required.

6.8.8 Specify requirements for entering tho'
malfunction (s). The severity specified~en

| NSEM-4.04 Fors:7.2 shall be used. Where,

several severities are listed, the naminum'

(normally 1004) should be tested'first.

6.8.9 Following the malfunction insertion, the''

procedure shall list results-to be verified
and subsequent actions to be performed. HAs
possible, each ites should be listed in the
order it is to be performed.

'Rev.: 0
Date: 6/29/88-
Page: 9 of 15-
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i

Note: Major-salfunction test procedures shall be
written to provide for reproducability of
effects. Where possible, subsequent actions
should be initiated by timed actuations or
soolean triggers versus manual action. A time
mark or parameter value shall.be specified for
any required manual actions.

4

6.8.10 Simulator response to be verified should
specify the following:

6.8.10.1 Acceptance criteria from N5EM-4.04
rorn 7.2 for the critical parameters.

6.8.10.2 Response requirements for equipment
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 -

malfunction, e.g.: increase,
decrease.

,

6.8.11 The procedure should specify an endpoint for
the test, either in terms of duration or
endpoint conditions.

6.8.12 For malfunctions with more than one severity
specified on N8EM-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 fera of: "approximately 1/2 (1/10)
the rate of", "to a lesser extent", etc.

l
I

l

Rev.: 0
Date 6/29/88-
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6.8.15 Generic-malfunctions which produce similar,
syssetrical response-shall be' tested ~and
recorded for one component or location. The
remaining components or locations,shall1be
tested to verify similar, effects.~.The '

procedure shall specify any' observable-
' differences. Data recording and comparison'is

' ;
;

not required. j
6.8.16 Generic malfunctions which produce different-

or non-synaetrical response will require
testing of a'spectrua'of components-(not

_

necessarily all), tooverify acceptable = 1

. response. Control rod. malfunctions are an-

example of this type of generic'salfunction.
,

;

6.8.17 Tne response of certain aalfunctions nay vary '

significantly with time in core life
,

'

(reactivity feedbacks). The.malfuretion shall
be tested and recorded at a time?inicore 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 '-

(lessor,: greater) . Data recording-and ,

comparison is not required. ;
,

6.8.18 The response of.certain malfunctions may vary'
i

signifi' atly based on whether or-not-
procedutally required operator-actions are or
are not performed. 'The malfunction shall be-

tested and. recorded, to best replicate:the
nasumptions used.in the' reference data.- The,

,

other alternative shall beitested to verify.
response differences.n 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:tofbe in;accordance
with procedure requirementsr method, duration,-
and interval.

6.9.2 observe simulator response to ensure'that keyr
annunciators and1 automatic systems actuations
respond as required.

Rev.: 0
Date:E6/29/88
Page: 11 of 15
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|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 acceptability of simulator
| response by initialing in the ACCEPT /DR column

for each'iten where a;" RESULT" is specified.-

.

6;9.5 . Indicate non-acceptance by-entering the number ,

of the DR in the-ACCEPT /DR' column.
- 16'.9.6 obtain hard copies =of. recorded data for t'he '

critical parameters.- Unless specified
,

otherwise in the test procedure, recorded data,
is-only) required forithe: maximum severity.
test..

6.10- Evaluating-Simulator Response Data For Critical'

Parameters And Resolving Discrepancies

6.10.1 Simulator. response data.should be compared to
acceptanceLcriteria specified in the-test
procedure. Response which.neets 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 Freviously unidentifiedicer.eervatisas;
,

i time: delays,1 incomplete equipment.
" actuations,-conservative actuation

setpoints, differen',es:in initial
conditions. ,

6.10.2.2 Incorrect: interpretation-of scales;
psia:vs. psig, log vs. linear.

|

6.10.3 If any of'the above_are discovered, reevaluate
specified acceptancercriteria and adjust;

,

accordingly. 'Then, reevaluate: simulator' ;

response data..

6.10.4 If significant differences still exist or if -

no problems are.found with the1 reference data,
L 'the simulator response data should be-

subjected,to best' estimate analysis by two or
more assigned instructors. All the criterie
of 6.7.3 aust be met..

.'

Rev.: 0
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6.10.5 ror simulator response deemed acceptable per
6.10.4, the following: additional steps are
required:

L

L 6.10.5.1 The results of the best estimate
'

analysis must be reviewed and
approved by the ASOT.

6.10.5.2 The. acceptance' criteria on the
NSEM-4.04 Form 7.2 aust be modified

i to encompass the simulator response. ,

6.10.5.3 The.NSEM-4.04 Forn 7.2'aust be- ,

annotated ~to indicate that acceptance
criteria for a specific parameter (s)
has been modified per best estimate
analysis.

6.10.5.4 The test procedure must be revised t'o
reflect the modified acceptance
criteria.

6.10.6 Submit a DR for simulator response which is
unaccepteble.- Successful completioniof the. a

, -

i respective major malfunction test shall be
specified as a requirement for closecut.'

- 6'11 Reviewing / Revising The Cause And Effect Document'(C&EL.

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,tproper
content and format per NSEM-4.01 Section 6.3,
and any inaccuracies, revise as necessary.

6.12 Reporting Results:of Maior MalfunctionLTesting:

6.12.1 Major malfunction test resultsLshall be
reported for initial performance' testing:and-
anytime that retesting-is' required due to-
simulator design changes resulting in,
significant simulator configuration or,
performance variations.

|
.
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Date:L6/29/88-
Pages 13 of'15

NSEM-4.04

. _. , , _ . - . _ - . _ _ _ . _ .___ . . . . ... .__._m. _.~.z_ . . . - - . __ _ .



- . -. . . . . _ . . . - _ . - . . _ - ..-. .. - . - _~ _. - . -- . - _ _ _ _ _ _ _ _

.. . _. .

6

The following items shall be included in the.
report:

6.12.1.1 Signed off-originals of applicable- :
major malfunction test procedures.

i.

6.12.1.2 Copies.of reference data used to
_specify acceptance criteria for the' -

L critical parameters.
'

6.12.1.3 Hard copiesoof the recorded simulator!
response data for the critical 4

' parameters.

6.12.2 Completed, signed, sections of applicable'. ;

major >aalfunction test procedures _with hard '

copy data.for the critical.paramsters .

-

attached, are sufficient to satisfy reporting! |
= requirements f or on-going . simulator: testing, 7

i-(4 year cycle)..

!6.13 simulator Design Changes

6.13.1 Identifying the need to add new major - - - t,

malfunctions or to perform non-scheduled aajor.

malfunction-testing due to-simul'ator design-
changes will be addressed in N8EM-5.02. -

| ,

(

6.14 Disposition =of Foras Generated

6.14.1 Forward completed originals of the following. ;

to the A80T for review and approval:~
,

+

6.14.1.1 N8EM-4.04 ForaL7.1' Major Malfunction !

List. ;

1

6.14.1.2 NSEM-4.04 Fora 7.2 Major Malfunction -j
Test' Procedure.Worksheet with copies

-

aof the reference data used:to develop
acceptance criteria 1for thencritical
parametersnas attachments.

6.14.2 The ASOT will forward? approved' originals ofi
N85M-4.04 Form 7.1 and N8EM-4.04; Fora;7.2:with
attachments'to controlled document storageLfor
retention.with simulator,certificationi
records.

.6.14.3 The A80T,.or a designee, shall maintain copies.
of the above,'for ready retrieval, should.
simulator design changes require revisions.

Rev.: 0
Dates-6/29/88=
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1

7.0 FORMS

7.1 Major Malfunction List

7.2 Major Malfunction. Test Procedure Worksheet
q

i
8.0 ATTACHMENTS;

8. l' Major Malfunction Test Procedure - MP1 'f
8.2 Major Malfunction-Test Procedure - MP2

8.3 Major Malfunction Test Procedure - MP3
,

8.4 Major Malfunction Test Procedure - CY

L

.

.

!

;

>

|

<

d

'

.

y

.
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j'w
FORM'7.1 '|

|

MAJOR-MALFUNCTION LIST-| |

PLANT
,

MAJOR MALFUNCTIONS FROM'MALF~ LIST REVIEW ~ SEVERITY (hES)-
s

4

,

6

t

.

i
t

. =

.

.

I

s

&

COMPOSITE MALFUNCTIONS FROM N8EM-2.02 FORM 7.7 55 VERITY (IES)

|
.

,

Approved:
Date:

A50T
|

|

|

Rev.s.0
Date 6/29/88

|*
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;

FORM 7.2
|

MAJOR. MALFUNCTION TEST PROCEDURE WORKSHEET'
,

PLANT MALF 4 SEVERITY TEST DURATION

|

MALF DESCRIPTION REFERENCE DATA SOURCE

Critica /3rameters' Acceptance Criteria Record Method Interval

,

1

|

.|
1

-

I
-

.

1
1

|
1

i

0

i

* Acceptance criterialfor this critical parameter was determined / modified
based on best estimate analysis of simulator response data:

i

.

Approved: Date: ,

A50T ,

Rev.:~0
Dates!6/29/88
'' *
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1.0 PURPOSE 4

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. *

;.

2.0 APPLICABILITY

This procedure applies to the Nucleart Training Department
'

(NTD), including Operator-Training Branch-(OTB), Simulator
Technical Support Branch (STSB), and other-Northeast.
Utilities-(NU) organi:ations performing functions in
support of the NU Simulator Certification _ Program, i

3.0 REFERENCES

3.1 ANSI /ANS 3.5-1985 -_This standard states the minimal i

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

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

describes an acceptable methodology for certificationo
: 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 NUREG 1258 December, 1987.- Describes the procedures
and techniques which will be employed to audit
certified facilities.

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

4.0 DEFINITIONS t

i
4.1 Deficiency Report (DR) form (STS-BI-FlA) used by--

t.'e 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
creduces discernable indications in the Control Room 4

Ithat replicates the same equipment tailure-sh'ould it |
occur in the reference plant. Specific preprogrammed '

malfunctions are available at the simulator- 4

Iinstructor station.

Rev.: 1
Date: 5/11'/89-
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4.3 Major Malfunction - those malfunctions which produce
extensive integrated effects in a number of plant
systems which requires complicated analysis to verify- 1

acceptable response. ;

4.4 Best Estimate Analysis - analytical technique used to
evaluate tne acceptacility of simulator response to a
given malfunction in the absence of available
reference dats for :cmparison. Experience and/or
rough engineering calculations and mass energy
balances will be used by instructors to perform best- i

estimate analysis. Instructors who will perform Best '

]|
Estimate Analysis will be designated by the ASOT and
shall be SRO licensed or certified.

4.5 critical Parameters - those parameters, specific to a ]
given malfunction, which are driven directly by the !
initiating-event, required for diagnosis, or required

'

to verify proper plant response to safety equipment
,

actuations and/or. operators' corrective actions. !
!
!

5.0 RESPONSIBILITIES *

5.1 Assistant Supervisor Operator Training (ASOT) ;
,

5.1.1 Responsible for assigning instructors to !
develop malfunctions test procedures.- i

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
test procedures, as assigned by the ASOT.

,

5.2.2 Responsible for writing DR's, as required. !
;

5.2.3 Responsible for performing Sest Estimate j
Analysis on malfunction results,.as assigned

J{by the ASOT, where results cannot be
reconciled with acceptance criteria. ;

3

6.0 INSTRUCTIONS )
\

6.1 Selecting Malfunctions To Be Tested In Accordance |
With this Procedure

. :

l Rev.:.1
| Date: 5/11/89 i
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||

,

6 .1.1~ All malfunctions that are available from the
instructor station shall bootested except: i

-6.1.L.1 These malfunctions already tested per
NstM 4.04, " Major Malfunction

. Testing" do not need to be tested-by !

this procedure.

6.1.1.2 Those malfunctions' designated:as'not . !

t: be certified by'NSEM 2.02~rorm 7.6
do 'not ' need to be tested by- this
crocedure. .These malfunctions.shall
iot -be used in1any training sessions.:

6.1.2 ror malfunctions with variable: severity'
levels, a severity:shall be specified.forLtho'

~

test. Thistwi'llJnormally be:100%' severity. A
lesser severity may.also be indicated based on:
frequent. usage during.ttaining or availability-
of data for comparison,

6.1.3 If a malfunction:isanot tested at its highest
severity level (100%), then-it cannot be used
for training;at'any higher severity. level than',
it was tested at. ror variable ~ Severity 1

Malfunctions,1per-step 6.8.13,Lat least 1 and .

prefer.ablyL2. intermediate severities-(ie. 50%,
10%) should be-tested to verify reasonability.c

Example: ' A typical' v~ariable sevetit r malfunctioni

-will be tested-at11004r 504,' and 4%. .The
detailed. test will be for 100% severity and i

'the two intermediate severitiescwill be
checked for0 reasonability-of respons .

'

Note:~ LCertain' variable molfunctions have the-most-
severe consequences at' severities'other
than.'100%., The testing concept for these
malfunctions is-still'to ensure that
testing atLthe highest consequences'
severity is performed as well~as:at other

| intermediate severities._ ror example,-a
valve: malfunction might'resultiin'the1 valve
failed shut at 0% severity _and this:could-

be the most severe consequences for that
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 of the malfunction.

,

:

?
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|

L 6.2 Data Source for Acceptance criteria -

|

l 6.2.1 The malfunctions to'be tested by this
| procedure will typically be best estimate

analysis. Those malfunctions with complex j
Isystem interactions, and complex reactivity

and therrohydraulic effects which lend-
themselves better-to computer code analysis.
have already been covered by NSEM 4.04, Major'
Mr. function Testing. I f , .. howeve r , malfunc-

,

tions covered by this procedure, have any of
the following data sources available, they

)shall be used to replace or supplement best
estimate analysis in the following order: 1

1

6.2.1.1 Reference Plant Actual Data

6.2.1.2 Analytical data for the reference
plant using realistic assumptions.;

6.2.1.3 Generic Analytical' Data for a
similiar size / type of plant using -

realistic assumptions.,
6.2.1.4 Industry event reportstfor similiar i-

plants'with sufficient information to
; analyzr. the event ~(LER's'etc.).

6.2.2 If the data source _for malfunction testing'is
other than dest' Estimate Analysis, the
malfunction test procedure shall reference the ~ ' i
data so,rce.

6.3 Selecting critical Parameters For Malfunction-
Response Evaluation

6 . 3 .1 - Assigned instructors shall review each
malfunction to determinesthe critical'
parameters. The following criteria shall.be
considered in selecting critical parameters:

I

; 6.3.1.1 Parameters driven directly by the
initiating event,3

i
; 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' corree- l

: tive actions. I

I
1

Rev.: 1 '
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,

6.3.2 Critical parameters determinedLfrom 6.3.1
shall be tested;in thermalfunction: test.

.

A list,of: selected critical parameters.need - |;

notEbe documented. !,
'

6.3.3 In addition tc the critical parameters
described:abovei assigned simulator--

~

instructors shall determine any other
parameters,which,cin their judgement, need
' verification,cf proper response.. Parameters '

inf this category-shall be _those which could at:
some point in.the-transient effect the
operator's .,ispense or cause1 negative. training;
if it was1not correct. These parameters wil1~
be. termed the net-critical, parameters. Aclist-

,

of selected'non-critical: parameters need not -

be documented.

6.4 selecting a Test Duration

6.4.1 Assigned instructors shall review;each
i

malfunction:to determine an appropriate' o

duration'fo; the test.. The duration chosen
shall-allow sufficient time _for operator
diagnosis,-safety systems actuations,-initial -

operator response and verification of plant '

response.to corrective actions.

'6.4.2 A test 1run-of the malfunction'may;be used to-
help determine-an appropriate duration. [

'6.5 Data Recording

6.5.1 No automated data. recording'is required for- d
'

malfunctions-tested in accordance.with'this ,

procedure. However, at:the discretion'of 1

assigned' instructors, recording may be. helpful
| in reviewing the-malfunction? response,
i

6.6' Acceptance Criteria:Using Reference Data l

6.6.1- Assigned instructors shall1 review reference j
data for a malfunction to determineiareas i
where' acceptance criteria'may be specified.
Each critical parameter shall have: acceptance |
criteria. Consider the following for a-

'

,

selected critical parameter acceptance
criteria with reference data: a

'

6.6.1.1 F.aximum' Minimum values-

Rev.: 1
Date: 5/11/89-
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1,

'
Ns

!

1,

'

.

6.6.1.2 Turningtpoints orstrend reversals i

.'6.6~l.3 Time to reach the'above
'

6.6.2 Check the assumptions.specified for' reference. i
data to determine if values >for acceptance a
criteria should be' modified'to reflect :

. realistic ti-ce conservativefassumptions, j

Note: ' Malfunctions will be: tested with normal' system- . ;
response versus the time delays, incomplete-
actuations.or conservative actuation setpoints ' i1

assumed for many' analyses.: '

6.6.3. Acceptance criteria.shall1beEstated as ~i

approximations versus'exactLvalues.>

Example: .RCS pressure. decreases tb-approximately;80-
-psia,within 15 to120 seconds then' slowly 1,

.

decreases'to approximately, containment
'

pressure.
.

6.6.4 For : malfunctions. which haveHnonreference. data ;

or when avai1~able reference' data does not
cover all recuired parameters,.best estimate v-

analysis of simulator data will"be used.per
section 6.7.

'

6.7 ' Acceptance' criteria using Best Estimate Analysis
,

Note. Ct.'is expected.that most1 malfunctions covered by this '

! procedure will use best estimatefanalysis-for. s

acceptance criteria.

6 . 7 .1 ' Malfunctions / parameters without'available' l
reference data shall:be. test;run to. |
obtain/ observe. simulator response.-

,

1 . 4
6.7.2 Assigned instructors shall. review the'.

simulator response and verify the-following
criteria are satisfied:1 |

|J' 6.'7.2.1 The observable responseLof~any
I critica1' parameters shall?not violate
'

any physical laws of nature. ,

1

6.7.2.2 Alarms and/or. automatic actuations ;
which should occur, decoccur.. -

6.7.2.3 Alarms and/or automatic actuations- a'
which sh: 21d not' occur, do not occur.

T ev.: 1R
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6.7.2.4 -Parameters which'are-closel'yfcoupled
due!to physical ~ relationships do not.
exhibit independent,; incorrect,

,

response. ;,

6.7.2.5 The rate and magnitude of the-
'

trespense does'not adversely affect
diagnosis 1or grossly misrepresent the :l
sever.ity of the malfunction.

6.7'3 If:the simulater response for. critical'. .:.

parameters satisfies the-above 6.7.2 criteria,- |
acceptance criteria-may be; based on--the
simulator response, j

. .. o
6.7.4 Each criticaliparameter shallLhave' acceptance .i

criteria.1 Acceptance. criteria for; critical !

parameters shall considers:
.!

6.7.4.1 Maximum / minimum values :|
6.7.4.2- Turning points or trend reversals -

3

*

.]L 6.7.4.3 -Time to reach the above. q,

6.7.5- Acceptance-criteria is1to be stated as
_

approximations:versus exact; values.-

Example:' "RCS. pressure: decreases:to approximately 80 j
psia within-151to 201 seconds:then slowly. '4

decreases to approximately' containment: 3pressure. ' -

!
6.8 Writing Unit Specific Malfunction Test Procedures- g

6.8.1 The Millstone Unit'11 Malfunction Test
Procedure-shall be' Attachment:8.1. The o
Millstone Unit-2 Malfunction Test-Procedure.

'

shall be Attachment?8.21 (The1Mi'llstone-Unit 3
Malfunction! Test--Procedure 1shallibe Attachment ,

8.3. The Connecticut Yankee'' Malfunction Test
Procedure shall be Attachment 8.4. p

6.8.2 The procedure shallibe in' columnar format, i

similar to the-Acceptance Test Procedure (ATP)o
! format. The'following. column: headings shall ;

be used:.

6.8.2.1 STEF. * - for procedural step number-
i

6. 8. 2. 2- PROCED'.'FE/ RESULT -' f or . specifying
,

erecedural acti'ons or required 1

'reSCOnse.
'

Rev.: 1
Date: 5/11/89
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6.8.2.3- PANEL -1for;speci'fying the panel'

,
e location-where required responseLis-
p- to be ve'rified.

,

,

'
6.3.2.4 . TAG.* -- for_speci.fying theg' . ;

identifying number of the instrument, i
cent'oller,i PPC point, e t c .-.= t ol b e -r
verifiedL 4

d 6.8.2.5 ACCEPT /DR:- 'for~the test. instructor-
, ito initia'ljif simulatoriresponse:-is

acceptable', orLto. enter.a'DR9-if .

~

,

required.' '

i
6. 8. 3 ' Each malfunction.to be'testedishall be af l

section of the procedure. .. ;<

6.8.'4 Each section,shall.have;as heading _spe ifying/
the following:

' ' ' '

6.8.4.1 1The alpha-numeric designatorifor the
-malfunction..

- *

3

6.8.4.2 A.brief description'ofLthe^1 ,

' malfunction.
. . :

6'.8.4.3 A 1-isting;of the equipment / locations' Ji

available for?selectionLfor5 generic- 1-

malfunctions.- '

l
Example: RC02A(B)4 ~ #1(2) RCS Hot Leg _ Break, l

RC11A(B,C,D) iff A(B,C,D), Locked
Rotor!.

. ,

6.8.4.4 Availablefrange;for' variable, ,

malfuncti'ons including an
. . :

approximation 1of1the effect atL100%' '

severity NOP/NOT. -

,i

Example: Range' 0-100%, 100%2 equals _200 gpa'
at 2250-psiafRCS| pressure.; 3 1

? 6.8.4.5 Document oncthe test procedure the;
'l'

datefof performance of this
.

j

malfunction test (month / day / year);and .;
the instructors performing:the test. j

6.8.5 Specify simulator initialitation requirements, ;

including any;elignment changes required. !

R e v'.': 1
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6.8.6 specify; requirements-for entering the.
malfunction (s). Where several severities are
-required; the maximum ~(normally,100%) should

| tre tested first. O

b :
'

6.8.7 Tc11cwing the malfunction' insertion, the, i

precedure shall list results.to betverified
! 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 wr'itten
.to provide for reproducability_of effects.
Where.possible,:subsequentiactions should be
initiated _ by t!med: actuations or Boolean
triggers versus manual action.. A time mark or
: parameter value shallibe specified for-any,- ]required-manual actions.

,

6.8.8 -Simulator' response to be verified should 1

specify the following:'
. >

!6.8.8.1 | Acceptance criteria per'eit'her 1-
.

L Section 6.6 or 6.7 for|the critical
|. parameters. *

,

6.8.8.2. Response-requirements for equipment 1 !
actuations, e.g.:~ start, stop, shift. -|

| '

| 6.8.8.3 Response;requirementsEfor key annun - I

ciators and automatic systems
actuations.. i

6.8.8.4 General response requirements for
parameters (non~ critical. parameters)- :
related to, but not considered. '

critical to, the malfunction,.e.g.:
increase, decrease.

l6.8.9 The procedure shall verify what', if any,
operator actions can be performed.or attempted-
to stop the malfunction,.or mitigate its=
effects.

1
'''

6.8.10 Malfunction removal shall also be tested to:
verify that.the malfunction 1can be. removed or-

demonstrate =it is~ unrecoverable, as ;

appropriate. !

:

Rev.: 1
.Date: 5/11/89 !
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L 6.8.11 The-procedureLshould specifyLan endpoint for
L the test,-either in terms of' duration or

endpoint-. conditions.

; :6. 8.12 The pr ocedu re 'next shall; test any additional
severities'needed'due to-frequent usage during i

-training or availability-offdata for
comoari' son. 1This shall beiat the: instructor'sL
discretion.

| .6.8.13'ror variable malfunctions,'the test procedure. -;
L :should specify performance at'least one and.

'~

. preferably two. intermediate severity levels, 2
e.g.: 500 and 10%..

6.8.14 The~orocedure for. intermediate 6everityilevell
~

tests may reference the; initial 1 test
1

'information heavily. ' Response requirements .
may take the form of:1"approximately.1/2E(1/10)
the rate of", "to a-lesser extent", etc..

| 6.8.15-Generic malfunctions'which~produceisimilar,
*

| symmetrical responsecshall'be: tested-and
.

*

!- recorded for one: component or location. >The .

remaining components-or locations shall be
tested-to verify similar effects. 'The
procedure shall specify any' observable

L differences.-
r

6.8.16 Generic malfunctions-which produce 1different
-,'or non-symmetrical 1responsecwi11 tequirs-

testing of a spectrum of components (not
L necessarily all), to verify acceptable
! response. Incore detector malfunctions are an -j

example ofLthis type of generic malfunction. '

6.8.17 The response of certain' malfunctions may vary
significantly with time in= core life dueito
reactivity' feedbacks. For these malfunctions,
the. test-procedure shall:specify the test on-
theLmalfunctions be performed at extremes of. ,

timetin' core;1ife'(BOL and EOL) to' verify !
relative differences in the reactivity '

feedbacks. j

6.8.18 The response of certain malfunctions may vary
| significantly based on whether or not

'

;
,

i

procedurally recuired ooerator. actions are or
are not-perfcrme'd. Tes't procedure shall be
written with the minimum of operator action i
that can.be assumed to' maximize test ;

repeatability. Mhen operator. actions are
done, they shall be specified in some' 4

Rev.-: 1
Date: 5/11/89
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repeatable? timed method to maximize test
reproducibility. .Some key operator actions- ".

which-could drive the event to have :
substantially different results may need' !,1

testing with 'and<without operator response .tch '

demonstrate theEdifferences. An example of.
| this mightEbe the response of RCS pressure and '

| temperatures due to an1 operator | tripping or-
not. tripping'RCP's.

~6.9 Per' forming Malfunction Testing-
E !,

' . 9. l'' 'obse rve simulator response 11n accordance with! j6
-test: procedure, '

y-

~ .i
6.9.2 observe? simulator response to ensure that:keyf |~

annunciators.and automatic systems actuations j

respond-as required. ;r
1

6.9.3 : Observe. simulator response to, ensure'that'_ i

annunciators and automatic systems ~actuations. -;
which should not occur, do.not-occur.. ' '=

.

*ie.a'ceptability offsimulator-6.9.4 Indicate
'

c
response =.1 initialing . in. the: ACCEPT /DR: column ,

|
for :eachnitem where a blank for1 initials- is. ,

specified. 1

6.9.5 Indicate non-acceptance byJentering;the; number' i

of the DR in the ACCEPT /DR column.

6.10 Evaluating Simulator' Response For Critical 1 Parameters. *

-And Resolving Discrepancies. ]

6.10.1 Simulator response shall be comparodito j
acceptance criteria.specified"in the test '

procedure.-.' Response which meets all stated.-
.

criteria shal'l.be signed off as acceptable. 1

o
6.10.2 Where significant differences exist:and-

~

reference data 'was used, 'che reference data - ,

should be reviewed-again to determine if-'anye
of the following conditions exist:

'

6.10.2.1 Previously unidentified conservatisms;
time.-delays, incomplete equipment

'

>

actuations, conservative actuation-
-setpoints. differences':in. initial:
conditions.

6.10.2.2 Incerrect interpretation of scales;
psia es. ps~ig, log vs. linear.

Rev.: 1
Date: 5/11/89
Page: 11 of.13-
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6.10.3 If any of the above are discovered, reevaluate-
specified acceptance criteria.and adjust:
accordingly. Then, reevaluate simulator

. response.

6.10.4 If significant' differences'still exist or ifi
no ercblems are found with the' reference' data.
or best estimate analysis, the simulator 1
response should be. subjected to best estimate- I
analysis by two or more assigned instractors.
.All the criteria of 6.7.2 must be net.,

6.10'.5 For simulator response deemed acceptable;per
6.10.4, the fo1~1owing additional steps are
required:

6.10.5'1 The resultslof the best estimate.

analysis must be reviewed 1and
approved by the ASOT. 1

.6.10.5.2 The test procedure must be rev'ised-to: .

reflect the' modified acceptance: - . <

criteria,

i
6.10.6-Submit a DR for simulator response.which is '

unacceptable. Successful ~ completion ofothe ..

_

,

respective malfunction test shall be specified ,

as a requirement for closecut. !

6.11 Reviewing / Revising The cause'And Effect Document =(C&E) '

6.11.1 Revise the C&E document as required tocbe-
consistent with simulator. response.

6.11.2 Revise-'the C&E document for propericontent.and
format per NSEM-4.01.Sectic.1 6.3.-

6.12 Reporting Results of Malfunction Testing

6.12.1 Malfunction test results shall be reported for
initial performance- testing and 'anytimei that
retesting is required-due to-simulator. design;
changes resulting in significant simulator
configuration or performance variations.

4

6.12.2 The signed off originals of applicable
malfunction test'crocedures shall be included.

'

in the report.
'

i

Rev.: 1
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6.124 3 The Malfunction' Test Procedure (Attachment

8.1, 8.2, 8.3. or 8.4) for each unit shall
contain a signed cover sheet (rigure 7.1) by
the A50T to d:cument his review and acceptance
(except as noted by DR's) of the Malfunction
test precedure.

6.12.4 All malfuncti:ns shall~be tested over a four
year cycle. "

6.13 simulator Design Changes

6.13.1 Identifying the need to add new salfunctions
or to perform non-scheduled malfunction
testing due to simulator design changes will
be addressed in NSEM-5.02,

6.14 Disposition of Test Procedurei_ Generated

6.14.1 originais of malfunction test procedures and
associated cause and Effects Documents ~shall
be retained in controlled Document storage. .

6.14.2 Copies of malfunction test procedures and
associated Cause and Effects Documents shall |*

be maintained by the A80T or his designae for-
working use.

7.0 roRMS

rigure 7.1 Malfunction Test Procedure Cover Sheet
4

.

8.0 ATTACHMENTS

8.1 Malfunction Test Procedure - MP1
i8.2 Malfunction Test Procedure - MP2 1

8.3 Malfunction Test Procedure - MP3 |

8.4 Malfunction Test Procedure - CY !

8.5 Marginal Note Directory

.

.

9

Rev.: 1 ;
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TIGURE 7.1

MALFUNCTION TEST PROCEDURE COVER SHEET

UNIT:
-

._

;

ATTACHMENT 4 __ |

1

REVISION 4

,

.

Reviewed and Approved _

Assistant Supervisor ~ t

/ Date.
-

Operator Training
,

'
.

a

f

I

I

t

Rev.: l'
|

Date: 5/11789Page: 7,1 og 1
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!

ATTACHMENT 8.5 ;
i

MARGINAL NOTE DIRECTORY 3

!

i
.

!

1. Corrects typographical errer and allows option of 1 rather than 2 |
; intermediate severit;es t; be tested. .

2. Allows option of 1 rather than 2 intermediate severities to be-
tested. ,

,

6

i
'

.
L

$

.

f

.

!
.

!

4

,

I

I '

I
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1.0 PURPOSE

This procedure specifies the scheduling requirements for
operability and performance testing to maintain simulator
certification, meet regulatory requirements, and sa:isfy
industry standards.

Attachments to this procedure specify the four year
; performance test schedule for each of the NU simulators.

"

2.0 APPLICA8!LITY i

This procedure applies to the Nuclear Training Department
; (NTD), including Operator Training' Branch (OTS), Simulator
| Technical Support Branch (STSB)t 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 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 /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 NSEM-1.02 - Presents an overview of the NU simulator
certification program.

4.0 DEFINITIONS

4.1 Deficiency Report (DR) - form (STS-BI-FlA) used by the
operator Training Branch (oTs) and the Simulator
Technical Support Branch (STSB) to record identified
deficiencies between the simulator and reference plant.

J

Rev.: 0
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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 subsequent four
year period in order-to maintain certification. !
Performance testing for certification maintenance is
intended to be an on-going process with approximately ;
25n-of the testing performed during each year of the

|four year cycle. .

Additionally, a complete performance test is required
if simulator design changes result in significant

i

,

simulator configuration or performance variations.
!

significant simulator configuration or performance
'

variations may result from design changes which affect
the dis'tribution in the integrated heat balance, e.g.:

,

a new RC5 model, a new steam generator model, or
incorporation of new plant components which change '

secondary plant efficiency. Simulator design changes
with the potential for significant' impact, such as
computer changeout, must be evaluated on a case by case,
basis.

r

.

4.3 operability Testing - a defined group-of tests
conducted to verify:

,

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 benchmark set of
transients against established criteria.

,

operability testing is a subset of the-Performance
Test and is required annually for maintenance of
certification.

5.0 RESPON8!tILITIES

5.1 Assistant supervisor operator Training (AsoT) i

| 5.1.1 Responsible for approving the four year
performance test schedule for the respective 1

simulator.
,

5.1.2 Responsible for scheduling simulator -

availability to support the performance test
schedule.

Rev.:- 0
Date: 3/23/89
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5.1.3 Responsible for annuall reviewing theperformancetestschedufetoensure
requirements are being met. i

5.1.4 Responsible for approving changes to the . - '

performance test schedule.
i

5.1.5 Responsible for maintaining NSEM-4.07 Form 7.1, ,

1 recording performance test completion and
.'

results. j.

5.1.6 Responsible for providing Performance' Test'
.

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 ,

reference plant control room photographs
required for Physical Fidelity Verification.
Notification should be approximately two months ;
prior to the time frame scheduled for
performance of the verification.

,

|
5.2 operator Instructors / Operations consultant

*

j 5.2.1 Responsible for updating N5EM-4.07 Form 7.1 as ,

assigned performance testing is completed.
5.2.2 Responsible for notifying the ASOT when i

i 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.

6.0 INSTRUCTIONS '

6.1 Developing N5EM-4.07 Form 7.1, Simulator Performance *

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 levals
specified in NSEM-4.09 Part t of the
unit specific Attachment.

!

Rev.: 0
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6.1.1.2 The stabi,lity test specified in [NSEM-4.09 Part 3 of the unit specific
Attachment.

6.1.1.3 Each of the transient tests specified
!

-

' in NSEM-4.09 Part 8 of the unit i

specific Attachment. I

6.1.2 In the space 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 Instructor Station Test -
NSEM-4.11.

!

6.1.2.3 Each System Test specified in the unit
specific Attachment to N8EM-4.01,

6.1.2.4 Any Remote runction Tests on NSEM-4.03 |
rigure 7.2 for the respective
simulator.

.

6.1.2.5 Each Major Malfunction Test specified
in the unit. specific Attachment'to

:.

NSLM-4.04, i.e.: RC01, RC02A(B), etc.

6.1.2.6 Each Minor Malfunction Test specified
7in the unit specific Attachment to -

NSEM-4.05, i.e.: Es01A(5), E502A(3),
etc.

6.1.2.7 Each Normal Plant Evolution Test
specified in the unit specific
Attachment to N5EM-4.10.

Note Verification of Simulator Operating
Limits (h5EM=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

'

continuous basis. As such they are '

not listed on~N5EM 4.07 Form 7.1 or en
the 4 Year Performance Test 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
be developed early enough for incorporation in
the recertification submittal.

Rev.:- 0 ,
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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.
,

. 6.2.2.1 The start'date for the initial i
J schedule shall be the certification- '

submittal date. +

i 6.2.2.2 start dates.for subsequent schedules I
shall be at-intervals of 4 years from .

the date of certification submittal.

6.2.2.3 Enter the schedule start date in the
location provided on the Performance-
Test' schedule cover sheet (Attachmentc

,

8.2). .

'

6.2.3 Establish the schedule end date.

6.2.3.1 The end date for all performance test * i
schedules-shall be 4 years after the I

start date. p
4

6.2.3.2 Enter the schedule end date in the
location provided on the Performance

;

Test Schedule cover sheet (Attachment
i

8.2).

6.2.4 Specify start and end dates for years 1, 2. 3 |
and 4 in the locations provided on the

.

Performance Test Schedule cover sheet 1

(Attachment 8.2). 4

0.2.5 Establish annual test schedules for each of the
years in the 4 year cycle. NSEM-4.07 rorn 7.1-
shall be used as a master list'of-all tests to
be scheduled.

6.2.5.1 ror each year, enter-all of the testa :
'listed on NSEM-4.07 rorm 7.1 under

Annual Operability. ' l
'

6.2.5.2 ror each year, enter the Physical |
ridslity verification, (N8tM-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 [
under one of the 4 years. *

Rev.: 0
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|
:

| l

L ;

,

6.2.5.5 Enter each of the Normal Plant
Evolution Tests under one of the 4 ;

!
years such that all tests are listed. i

l Normal Plant Evolution Tests should be ;

grouped.for ease of performance. !

Note: The remaining: tests are to be '

performed over the 4 year cycle at the i

rate of approximately 25%-per year. :
When scheduling tests, consideration

eshould be given to test length as well .i
as the 25% per year criteria. :

!
- 6.2.5.6 Enter each of'the System Tests under '

one of the 4 years such that all tests ;

are listed and approximately 25% are ,

scheduled for each year.-

6.2.5.7 Any Remote runction Tests listed on )
NSEM-4.07 Form 7.1 shall be scheduled
in the same year as the System Test to
which they pertain. i

*
\

| 6.2.5.8 Enter each of the Major Malfunction ;

| Tests under one of the 4 years such ~

.

that all tests are listed and
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

I approximately 25% are scheduled for '

'
each year. Minor Malfunction tests
may be grouped and listed by system or ,
individually.

6.2.6 The completed 4 Year Performance Test Schedule,

shall be reviewed and approved by thei

; respective unit's A50T.: .

6.3 Tracking Performance Test Completion- !
>

\

! 6.3.1 As performance-testing is completed, the
L respective test. item-shall be initialed and ,

dated on the Performance. Test Schedule. '

NSEM-4.07 rorm 7.1 shall also be. updated per
,

section 6.4. j

,

I

+
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;

,

6.3.2 Retesting of simulator design changes may j4

! require performance of a sits scheduled cycle year. pecific test prior toCredit for the'

testing may be taken provided the ASOT. approves '

the schedule change. ASOT approval is. 6

indicated by signature next to the completion
date on the Performance Test Schedule. An |
appropriate footnote shall be provided. ;

6.3.3 The ASOT shall rpview 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 may require.. '

postponement of testing beyond the end of the
,

normally scheduled cycle year. . Postponed
testing shall be, performed as soon;as possible.
The A50T shall approve such schedule changes
and include a foot note specifying the reason

y for the postponement.
~

6.3.5 Completed Performance Test Schedules will be
forwarded to Controlled Document Storage for
retention with simulator certification records. .

6.4 Completing the Performance Test Completion / Result -

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 rorm'7.1 by 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
these tests are to be made in the appropriate
cycle year column.

6.4.2 For tests where acceptance criteria is not met,
I initiate an entry under the Discrepancy.section
| ,of NSEM-4.07 Form 7.1

6.4.2.1 Enter the test and section/ step number
for the discrepancy.

i

>

.
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:
I

|
;

i
i
'

:

Note: To minimize the number of required I

entries; 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 Feed Test fail to l

respond properly and are submitted on J
a single DR.

6.4.2.2 Enter a'brief description of the.

discrepancy.

6.4.2.3 Enter the number of the DR submitted.
.

6.4.3 When discrepancies have been corrected,.the*

appropriate portion (s) of the Performance Test
shall be performed as.part of the retest. When
all acceptance criteria have been. net, .-

NSEM-4.07 form 7.1 shall,be updated.

6.4.3.1- The respective discrepancy entries ,

shall be closed out by. entering a
brief description of the resolution.

6.4.3.2 The test result shall be updated to
"Y". The "N" shall be deleted by a !

single line, initialed and dated.

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.

6.4.4.1 All acceptable tests, (whether initial
-

or corrected), shall be indicated by a
"Y" in the results column.

,

6.4.4.2 only open discrepancies shall be
transcribed for the report.

'7.0 roRMs

7.1 Simulator Performance Test Completion / Result Record '

.

|
)
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8.0 ATTACEMENTS
'

8.1 MP1 Performance Test Schedule
I

f! 8.2 MP2 Performance Test schedule

8 .' 3 MP3' Performance Test Schedule ;

r

f8.4 CY Performance Test Schecule

1

,

I
. ;

J~

?

a

.
.

- ,

.

.

- ,

i
|-

|

.

t

)
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1

:

TORM 7.1 1

;

SIMULATOR PERFORMANCE TEST '

COMPLETION / RESULT RECORD !
. .

:

I

Simulator: MP2 Page of [

!

Acceptance Criteria Met (Y/N) i
Annual Operability Year: 1 '2 3 4 !

.;
;

.

!

.

i

~
,

;

.

i

?

! -

.

.

i

;

i
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,

i
i

FORM'7.1

SIMULATOR PERFORMANCE TEST
COMPLET!ON/ RESULT RECORD ,

.
'

I

h

Simulator:
!Page of- ;

'
,

' i;
. . - Acceptance criteria4 Year Cycle Performance Testing Met (Y/N) !

f
f

'

;
;

f

i

.

* |
l

.

i

;

,

b

-|

Rev.: .0
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!-

.;

!
. ,

FORM'7.1
,

SIMULATOR PERFORMANCE TEST
COMPLETION / RESULT RECORD i

| -

,

simulator: Page of ;,

.i

Performance Test Discrepancy: |
'

Test Name/ Number S_ection/ Step DR 6.
?

'Description .
,

,

!

,

.

Resolution:
1 ..

Test Name/ Number Section/Stop- DR 4 ;
:
i

'
| Description: *

.

?

Resolution: '

,

,
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.0 PURPOSB

!

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 >
'

; 2.0 APPLICASILITY
,

'

This procedure applies to the Nuclear Training) Department |
'

(NTD), including Operator Training Branch (OTS Simulator,

Technical Support Stanch (STSB), and other Northeast Utilities i

(NU) organisations performing functions in support of the NU |
simulator certification Program. t

|

|

! 300 REFERENCES .

t -

| 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 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 INFO Good Practice 70-505 - Describes = techniques for
'

effectively controlling simulator configuration.

3.6 NUREG 1258, December, 1987 - Describes the procedures
and techniques which wil'1 be employed to audit certified
facilities.- !

3.7 NTDD-17, Simulator Certification and Configuration
Management control.

3.8 INFO 86-026, Guideline For simulator Trainine, October,
1986.

3.9 INFO 87-006, Report on Configuration Management in the
Nuclear Utility Industry, July, 19s7.
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l
'

i.0 DEFINITIONS

4.1 Deficaency Report (DR) - Form (STS-BI-F1A) used by the
operator Training stanch (ots) and the simulator .

Technical support tranch (8788) to record all identified
simulator deficiencies between the simulator and
reference plant.-

,

.I

! 4.2 simulator ojerating Limit - A given simulator condition
' beyone whics simulation is unrealistic or inaccurate and

negative training any be provided. simulator operating ,

i limits may be imposed due to plant design limits,
computer code model limits, or observed anomalous'

,

response.
.

! 4.3 Design Limits - Extreme values for specified plant: ,

parameters. Design limits are obtained from'

) engineering design and accident analysis documents,
j e.g.: maximus RCS pressure, peak containment pressure,

etc.

4.4 Model Limits - Physical conditions which cannot be,

simulated by the model coding, e.g.: critical pressure'

*
and temperature, core selt, clad melt, etc.

4.5 Anomalous Response - Simulator response which violates ,

the physical laws of nature or differs, greatly from
expected response. Expected response may be based
on plant data, accident analysis, or best estimate
evaluation.

j 4.6 Simulator Instructor Guide (SIG) - A training document
outlining the sequence or events for a simulator *

training session, SIG's also contain additional infor-
nation for the instructor. conducting the session.'

4.7 sest Estimate Evaluation - A method used, (in the
absence or. plant-eata, engineering analysis, or accident
analysis), to determine the direction, rate, and
magnitude of response for critical plant parameters
during transient and accident conditions.- Experience,
rough engineering calculations and mass / energy balances,
and table-top discussion aay all be used to determine i

best estimate response.

5.0 RESPONSIBILITIES

5.1 Assistant supervisor operator Training (A807)

5.1.1 Responsible for assigning instructors to conduct
simulator response testing in accordance with
this procedure.

,
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.

!

! !

! l

5.1.2 Responsible for approving the list of design'

limits,-model limits, and anomalous. responses ;

generated by this procedure, j

5.1.3 Responsible for assigning instructors to review
and revise SIG's to contsin appropriate caution

,

statements when simulator operating limits' any '

i be encountered.
<

5.1.4 Responsible for providing Simulator Computer )
Engineering (SCE)'with a list of critical

'

i systems and reference plant design limits.
! 5.2 simulator Technical Support Branch (STSS) )

25.2.1 Responsible for determining model limits for the
simulator's computer coding. !

$ 5.2.2 Responsible for specifying simulator operating
conditions which may, produce anomalous response. ,

i
*

i 5.2.3 Responsible for performing the hardware and
software modifications required to implement the ,

;
controls specified by this procedure.

1 5.3 operator Instructors )
-

5.3.1 Responsible, as assigned, for performing
simulator response testing.

|
,

L 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- :
'

statements when simulator operating limits may
be encountered.

6.0 INSTRUCTIONS

6.1 Definine critical systems and Design Limits

6.1.1 compile a list of critical systems.

6.1.1.1 Include systees essential to core cool-
ing for LOCA and non-LOCA conditions,
e.g.: steam generators, high pressure
safety injection, low pressure safety ,

injection, chemical and volume control
system.

Rev.: 0'
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l

;

i !
'

:

!

6.1.1.2 Include" systems essential to contain- {
sent pressure suppression, e.g.: con- '

tainment spray, containment air re ,
circulating coolers, reactor building ;

closed cooling water. j

6.1.1.3 Include systems considered as vital
;. auxiliaries for accident conditions, i

e.g.: vital AC, vital DC, air, :.

.
generator cooling-water. !

o ,

6.1.1.4 Do not include non-se!! sty ' related .

secondary or primary support systems. '

.

<
,

;

6.1.1.5 List the critica11 systems in.the appro- -

priate column on NatM-4.06, Fors 7.1.,

6.1.2 Determine the' Design Limits for the critical ~ '

i systems.

6.1.2.1 Review reference-plant design documents-s

and accident analyses to determine
| Design Limits,.e.g. seminua RCS or a

containment' pressure.,

*

6.1.2.2 Enter Design Limit value, if
applicable, on NSEM-4.08,_' Fora'7.1 in
the space provided 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-
simulator model for each critical system to
determine if modeling limits exist.

6.2.1.1 Do not. consider conditions beyond I

design limitsi if specified. . :

| 6.2.1.2 Do not consider conditions boyond'the
physical capabilities of ittstalled''

equipment, e.g.: system flow in excess
of the total capacity of all' installed ,

. pumps.
1

i
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.
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|

6.2.1.3 Conditions which should be considered ',
includes critical temperature and ;

; pressure, fuel melt, clad melt, two i
phase flow, RCS drain down. '

i 6.2.2 Model Limits shall be listed and/or described in I
'- the space.provided on NSEM-4.08, Forn 7.1 beside

the respective critical system. ;

6.3 Determining Areas of Anomalous Response i

6.3.1 Assigned SCE engineers.shall review the
simulator model:for each'eritical. system to i

determine if<the: possibility for anomalous-: '

response, exists. jJ

6.3.1.1 Do not consider. conditions beyond
-design or nodel limits, if specified.

.

6.3.1.2 Do not consider conditions beyond the
physical capabilities of installed j
equipment.

; ,

~

6.3.2 Use the space provided on NSEM-4.08, Fora-7.1 to
describe the conditions which could produce-

'

anomalous response. .

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,Forn 7.1 to.the respective
,

Assistant Supervisor-Operator, Training (A80T). ,

'

6.3.3.1 The ASOT shall add any known areas of
,

anomalous response not identified by
SCE.

,

L
| 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 perfora' tests o'n
_

*

each area of possible' anomalous response.
;

6.3.5.1 Use combinations of initial 1condit' ions, '

'
remote-functions, and-malfunctions, as
required, to achieve the conditions
specified on NSEM-4.08, Forn 7.1.

,

,
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|
. ;

i

'1

6.3.5.2 If unable to achieve the stated 1

conditions and simulator response is
acceptable up to the point achieved,

|
annotate.NstM-4.00, torn 7.1 in.the

'

space provided.
4 -

6.3.5.3 Ef the stated conditions are achievable t

by a variety of means, several
different approaches should be tested '.
to ensure that the re.sponse of the
suspect parameters is consistent.

_

'

6.3.5.4 For.each test, determine those-
-

parameters which are critical to ii

determining-if response is anomalous. (
;

:
. ..

6.3.5.5 NstM-4.08, torn 7.2 should be used.to :

document each test.

a. Specifyfthe initial conditions
'

b. specify any equipment alignment J
modifications, e.g.: pumps out of ,
service, valves closed, etc.

c. specify any remote functions used .

to create the test conditions.'

i.

d.- specify any malfunctions used t

| during the test. |
'

| e. operator actions per-Specifyanfngthetest;formed dur it.clude i

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.

1recorders, CRT hardcopies, or special
recording programs may be used.

.

6.3.5.7 critical' parameter recordings for.each
test shall be. attached to their -

1

respective NstM-4.08, fors 7.2 and
. _ forwarded to the ASOT.
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|

-6.3.6 The AsoT shall assign instructors to evaluate'

the results of each test.;
d

6.3.7 The assigned instructors shall evaluate testi
data to determine if the response violates any )

; physical lawsHof nature.

6.3.7.1 As a siniaua, the following should be
considered:'

a. Obvious mass and/or energy
imbalances. |

b, super-heated or sub-cooled.
<

indications for systems which *'

should be saturated. .,

6.3.8 The assigned instructors shall evaluate the test-

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.'
.

6.3.8.1- When using actual. plant data,
(reference plant or similar design),

,

the: test data shall correspond in -

,

direction, rate of response, and'
<

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. .

|

6.3.4.2 when using accident analysis data, the
' '

test data shall correspond in- :
direction, however large differences
may exist in the rate and/or magnitude
due to the conservative conditions
assumed for worst case analyses.

6.3.8.3 Best. estimate shall be used to evaluate i
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 7

differ greatly.
!

,

-

|
,
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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.ceuse misdiagnosisor improper operator response.

.

6.3.10 Assigned instructors shall determine the' pointat which the simulator response becomes
anomalous and specify those conditions on the '

NstM-4.08, fora 7.2.

6.3.11 The completed NSEM-4.08, Fora 7.2's with all
test data and applicable additions shall be '

forwarded to the A80T.
6.4 Isolementing controls For Design And Model Limits '

6.4.1 A DR shall be submitted, containing tho'
following:

6.4.1.1 All design and model limits specified '

on NSEM-4.08, Forn 7.1.
;

6.4.1.2 A request that reaching any one of .

a
'

these limits shall cause the simulator
to freese. -

6.4.1.3 A request that audible and/or visual
indication be provided to inform the
instructor that the simulator has 1

'

frosen due to a design or model limit
being reached.

6.4.1.4 A request for an indication to inform
the ir.structor as to which limit wasreached. (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 LR and t4t 9st shall
accompany NSEM-4.08 records to anFiaent satis-factory completion.

.

.i

!
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6.5 Isolementine controls For Anomalous Response
!

6.5.1 A training commitment, NTM-2.06, torn 7.2,
I shall be opened to review all existing SIG's and
,

to include an appropriate caution statement in
those SIG's where areas-of anomalous response ,

may be encountered. !

,

6.5.2 Assigned instructors shall review ehe SIG's
against copies-of all the NSEM-4.00, Fora 7.2's
to identify exercises where an anomalous '

,

! response may be encountered, either:by guide
directions or trainee response.

6.5.3 Each guide identifie'd shall be revised, using
the HTM-2.06 process,-to include a caution to
the. instructor. The caution should be located
in the body of the guide, :ust preceding |the ,

directions which could lead'to an anomalous .

response, and'contain'the|following:
'

! 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 warr.ing that, " Allowing thelexercise
to proceed beyond this point may
provide negative training.", aort

,

6.5.3.5 Directions'to inform trainees that
,

specific indications will'not provide!

accurate information due to simulator >

modeling' limitations.

6.5.4 A copy of the completed training' commitment
shall accompany NSEM-4.08 records to document i

satisfactory completion. ,

6.6 !aolementine Instructor Awareness of-simulator operating
i Lietts

6.6.1 The AsoT should require that all instructors--

providing training on the respective simulator
be familiar with the following:

,

.
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6.6.1.1 The reason for imposing simulator
operating limits.

6.6.1.2 The response of the simulator when a
design or-model limit is reached.

,

6.6.1.3 The procedure for determining.which'i

limit caused the simulator to freese-
'

and how to use the override feature.
-

,

*

6.6.1.4 All of the conditions determined as
anomalous response and the actions /'
conditions leading to theno

i.

j 6.6.1.5 Expected instructor actions when a
' 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 operatingilimits
l when developing new 810's'and ensuring

appropriate warnings are included. -
i

6.7 Adding / Deleting Simulator Operatine~ Limits ;
,

' 6.7.1 Freviously unidentified-areas.of anomalous
response. '

6.'7.1.1 Instructors who observe simulator
response which they believe:to be"

anomalous, but not reviously
identified, shall i 11 out an'
NSEM-4.00, Forn 7.3, as. completely as ,

possible, specifying the followings-

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-ofs a snapshot taken
(if possible).

!
!

s
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6.7.1.2 Forward NsEM-4.08,.rorn 7.3 to the
ASOT. #

|

6.7.1.3 The ASOT~will assign instructors.to
independently evaluate the conditions
described on the NSEM-4.08, Forn 7.3. i

6.7.1.4 'If the independent evaluator, :
'originator, and AsoT are in agreement,

the NsEM-4.08,.rorn 7.3 should,be for-"
,

warded to SCE for evaluation.

' Note: The ASOT will resolve any areas of
disagreement.

6.7.1.5 sCE shall review the NSEM-4.08, Forn '
47.3 to determine'if the anomalous

.
response is due to model limit.tions or-

| a modeling error. If the~ problem isL '
'

correctable, specify that determinetion'

on the form and forward to the AsoT. .

. ,

6.7.1.6 If the problem is determined to be i..

correctable, theJAso? shall assign'the
. originator to submit'a DR. ,

*
h 6.7.1.7 .If the responce is the result of model

limitations, the A30T shall assign .

! instructors to perform applicable !
sections-of 6.3.5 through 6.3.11 and j

section 6.5-
<

.

i 6.7.1.8 The ASOT.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 NSEM-5.02. !'

6.8 Disposition of Forms Generated

6.8.1 Forward completed originals of the following to ,

the AsoT for: review and approval:

6.8.1.1 N8EM-4.08, Fore 7.1 .

i

,
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"' 6.8.1.2 All N8BM-4.08, Forn 7.2's with
- !applicable-test' data attached- '

6.8.1.3 All N8EM-4.08,-Form 7.3's (future)-

6.8.2 The A80T-shall forward the approved originals.
-

i

specified'in 6a8.1 to controlled document.
'

Storage-.for retention with. simulator
Jeertification records. j

o

7.0 FORMS

7.1 Critical Systems List
I

7. 2- . Anomalous Response Test Fora a

j
7.3 Suspect.' Response. Form * - i

- ;

:t8.0 ATTACHMENTS ?

None ~

|
*

.

I

4

|
!

. .j.

;

i
'

,

s

- !,
,

.q
,

,

't ! ' ' J

.[
5

*
,

n.
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Fora-7.1 -

3"

-CRITICAL'8YSTEMS LIST.,

DESIGN"
.. . ACHIEVEDSYSTEM LIMIT' MODEL LIMIT POSSIBLE ANOMALOUS RESPONSE (Y/N) ]

l
|
|

i

1
,

I

1t,

II 'I
,

,

.1

!,

.1,

l
"

,

..

1

|'

.i

I~ ?

l; '--|
:i '

I
,

1;

'I
4

'
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rors 7.2
,.

ANOMALOUS. RESPONSE TEST FORM

sciefly describe the Anomalous Response to be tested
i

h

:

>Suspect Parameter (s):

Initial conditions for Test
.

i

Aliennent Modifications

.

Remote Functions Used-(initial):
.

. Mn1 functions Used (specify timing and magnitude):- >

|

l
'

~

operator-Actions Including' Remote Functions (specify timing and magnitude):
,

Icritical. Parameters (name and instrument ID):

|-
f

Tost Traces Attached (list parameter ID, range recorded, time scale
if recorded):
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Forn 7.2

' ANOMALOUS RESPONSE ~ TEST FORM. I

RESPONSE TEST RESULT: Anomalous: Response ' -Y N

(circle one)
;

a

!

If yes, list reasons'(laws of nature; ' response direction, rate, magnitude): .,
a

E
.L

i

List the method (s) used to base expected. response,-(attach copies of
*references, graphs, or calculations used):
,

I

'

.

2 i

t

.

b

Briefly describe how the anomalous response differs from expected:

'

,

,

|

h List or describe the: condition at which the simulator' response becomes
onomalous:

i

t
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ForO 7. 3

'SUSPECTLRESPONSE-FORM

.sescribe suspect response; list-those parameters believed to be anomalous:
.

5

L

-Briefly describe your best estimate of the correct response for the
condition:

i

specify the following as completely as possibles
,

suspect parameters:.

'

' Initial condition: .g

iAlignment Modifications:

,

Remote Functions in Use:

?Malfunctions in Use (timing and| magnitude):

Operator Actions creating Response:

Independent Evaluations. Agree Disagree
(circle one) ,

SCE Evaluation: Anomalous Correctable - DR6
(circle one)

|
' Approved: Date:

A50T i

|.
'
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1.0 PURPOSE

This procedure defines the methodology for writing and
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.4

To accomplish this. task, this procedure:
I

(1) Defines what is required for Steady 3 tate Testing per
'

ANSI /ANS-3.5,-Sections 4.1, 5.4.2 and Appendix a.
i

(2) Defines what is required for Transient Testing per
ANSI /ANS-3.5, Sections 4.2 (in part), 5.4.2 and
Appendix 5.

2.0 APPLICASILITY

This procedure applies to the Nuclear Training Department
(NTD), including Operator Training Branch (OTS), 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 /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 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.

L

3.5 INFO Good Practice TQ-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 facilities.

Rev. 0
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-4

:

13 . 7 NTDD-17, Simul'ator Certification and Configuration- ;

' Management Control. ,

3.8 INFO 86-026, Guideline'For= Simulator Training,
,

! october, 1986.

3.9 INFO 87-006,. Report =on Configuration Man 60ement in
the Nuclear Utility Industry, July, 1957.

/

4.0 DEFINITIONS

4.1 Deficiency Report (DR) - Form (STS-SI-FlA)1used by
the Operator Training Branch (OTB) and the Simulator
Technical support stanch (STSS) to record all 1

identified simulator-deficiencies.between the i

simulator and reference plant.

4.2 Critical' Parameters - Those ' parameters that require
direct and continuous observation-to: operate the
power plant under manual control,. ort are inputs to
plant safety systems..

4.3 Best Estimate Evaluation 'A method 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.- 1
'

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-
3response data used to evaluate simulator performance

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
tcomparison standards.

4.5 Performance Benchmark - A set of simulator response- t

esta tor.a spectric condition orstransient. Pera
-formance' benchmarks are used to verify the. continued 3
accuracy of simulation. ,

a

4.6 Performance Testing - Tests performed to prove the-
simulator's capability to perform in,a realistic
manner. ,

,

i
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'l
I

i

4.7 operability Testing - Tests performed to prove the
continued accuracy of simulator performance.

4.8 senchmark Transierst - one of a set of transients,
selectea in accordance with ANS-3.5 Appendix.3, used ;

i to-verify simulator, transient performance, model'

completeness,.and systems integration during annual ,

*

operability. testing. Comparison standards are used
to validate simulator response as a performance -

benchmark for each benchmark transient. ,j

4.9 Turning Point - The point on a parameter plot where I
|

'

:the parameter response changes direction.

5.0 RESPONSIBILITIES
4

5.1 Assistant supervisor operator Training (ASOT)

5.1.1 Responsible for assigning instructors to
develop simulator specific test procedures
in accordance with this, procedure,

i

5.1.2 Responsible for assigning instructors to o

conduct-initial operability-testing in
accordance~with this procedure. 3

,

5.1.3 Responsible for approving simulator
operability test reports.

5.1.4 Responsible.for approving the selection of
evaluation criteria for annual operability
testing of benchmark transients.. j

5.1.5 Responsible ~for assigning instructors.to
perfora: annual operability testing. !

5.1.6 Responsible for_ determining.theinsed for
non-scheduled operability testing due to ,

simulator design changes which. result.in
significant simulator configuration or
performanceLvariations.

5.1.7' Responsible forJdetermining.if simulator
design changes, made-in responso to
significant plant modifications, require-~

performance testing and revision of
performance benchmarks.

1

I

.
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i

5.2 Simulator Technical Support stanch (STSB)

5.2.1 Responsible for-maintaining-the simulator
performance benchmarks.

5.2.2 Ret.Jonsible for performing operability. test
data comparisons. .

~

.

5. 3 - onerator 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.
'I

6.0. INSTRUCTIONS ;

6.1 .Selectino Power Levels For' Simulator 8teady-State'~

Comparison To The Reference Flant

6.1.1 One comparison will be performed at the- 1

100% full. power:steacy state condition.- J,

' ,

!

| 6.1.2 Two intermediate power,-steady. state
conditions should be chosen-based'on the .

following:

6.1.2.1 Availability-of valid reference
plant data. q

L

6.1.2.2 completeness.of-available plant i

'
data, (see Section 6.3)..

6.1.3 Initiate an N8EM-4.09,;Forn 7.lm for-each of'
the three power' levels selected.

6.2 selectino a Sanchmark Set of Transients for |
simulator operability Testino

6.2.1 Evaluate the list of BWR (FWR) transients - J
'

Ispecified-in ANS-3.5 Appendix 8,.for
applicability to the reference. plant..

|- 6.2.1.1 Transients which'do not apply or
~

p rely on operator action should.be
deleted, e.g.: saximum rate power-
ramp for a' plant without an
Integrated control Systen.-

'
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6. 2. 2 ' Transients deleted per 6.2.l'.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.

6.2.2.2- Comparable 1 transients should be ;

readily.reproducable,.i.e.: no'
: reliance on the' timing or degree -

of operator action to affect
response.

,

6.2.2.3 , Ramp-rate introductionJof one or
more malfunctions and/or remote '

functions may be used to simulate
operator. response while ensuring: . )

|
reproducability. |

,

6. 2. 3 - Initiate an NSEM-4.09, Form.7.2 for:each. j

transient selected..

6.2.1 Ensure that at least: ten transients are'
selected-for establishing benchmarks. . .

.
.

6;3 Selecting Parameters For Steady' State Comparison
~

-
. . .

I 6.3.1 Include those parameters which define plant.
.

power. level,1e.g.': nuclear power, thermal
L power,selectrical power,z main feed' flow,

main steam flow.- +

. J
6.3.2 . Include those parameters which are. power. .!

#

dependent', e.g. :; programmed pressuriser:: '
_

1evel, programmed.RCS-temperatures, power
- dependent cooling: water flows, turbine-

~
'

first stage' pressure,gheater drains flow.

6.3.3 Include those parameters 4necessary to
~

'verify.the followingrprincipalunass and-
energy balances: ,

,

6.3.3.1- Not N888tthermal1 power to'
, generated electrical power.-

L 6.3.3.2'.RCS temperatureLto steam. generatorpressure (PWR)'.,
!

i

i

1

|
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6.3.3.3- RCSLtemperature to mainLsteam
pressureL(BWR).

D6.3.3.4 reedwaterflowto. reactor [ thermal |.

' power.
-\

' 6.3.3.5- SteamLgenerator mass outflow equal
to mass inflow atLateady state,. [4

( constant . level) .: j,

!

6.3.3.6 RC$imass! outflow equal'to mass
.

inflow at steady state,-(constant- .;

: pressurizer level)'(PWR). ;

6.3.3.7' Reactor vessel mass outflowJequal/ l|
'

=to mass. inflow at steady. state,
(level constant), (BWR). T

6.3.4- Include-criticalLparameters as definedLin. j4

4.2.

NOTE lt - Certain inputsjtocsafety' systems are not'
directly:relatedsto,cor aredindependent1of. !

powerilevel; 'simulatorivalues needinot- -i
iagree.within-+2% of: plant data, butLshall' , a L

i

i be checked'to be reasonable, e.g;t; I
~

l refueling water; storage tankLlevel.
'

,

Where' multiple > channels existTforLthe-sameNOTE 2: ,
: parameter,ulist eachiinstrument. LDuring'
steady state comparison' testing, each' -

instrument:aust meetjacceptance, criteria: -

for simulator? response 2 range and channel
check.- Only one-instrument: input =will.be:
recorded"duringLthe stabilityyrun.. j

,

'

6.3.5 Those'parameterseidentified shs11Lbe
entered.on-the:NSEM-4.09, Fora 7.ltfor each. H

lof.the three power-levels. Parameters'
which fit more'than:ene1 inclusion category H

need only betentered once. ' Include noun
name.and instrumentiidentification number.J

6.4 Selecting Parameters'For Transient Comparison

6.4.1 Include those parameters specified for the;~

respective-transientlin ANs-3'5. Appendix.s~,.

as applicable.
J

|

|
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6.4.2 Include any additional-parametersJrequired .

. to. verity.the dynamic response:of-the. fluid i
systems being tested'by the transient, '

- i.e.: RCS,-steam generators, containment.-
J

6.4.3 Additional parameters may be included at
tho' discretion of the.A80T. {

NOTE: Where aultiple channels exist for the same ,

parameter,7only;one channel'will be '

-recorded.

6.4.4 Parameters identifird shall be entered on '

the : NSEM-4.' 09, Fore 17.2 for'the respective
transient. ' Include. noun name and
instrument identification number.-

*

6. 5' Determining Allowable Instrument' Error'FO'r Steady
' state Performance Test Parameters.

6.5.11 As much as;possible, plant surveillance
specifying' instrument tolerances-or1 channel
deviation;should beLused to determine;
allowable' instrument error, e.g.: channel.

*
' check.of resctor protection system inputs

4fros'pressuriser pressure agree..within=+240-

' psi; allowable error = +40 psi.- .

6.5.2 other sources;for determining allowable
instrument error include

6.5.2.1- Iac instrument loop calibration -

folders.

6.5.2.2 Instrument loop tolerance:
' |

.

specifications from the FSAR or.

other. design documents.'

NOTES- The allowable instrument. error, 1

forithe purpose of this procedure,.
isicomprised'ofLthe' sus total,-ori
root mean square, method (if
appropriate),:of the errors fora41 components in the instrument ,

loop (detector,-transmitter,

! amplifier, meter). - ,

| 6.5.3 Enter the-instrument range.in:the
appropriate-column-on N8EM-4.09', Fors 7.1..

|
1
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6.5.4 -Enter'thelallowable-instrument' error.in.the
; appropriate column on NSEN-4.09;'-Fora 7'.1-
Percentage error,shall be converted ~to i

applicable engineering units, e.g.: 0-1000: -!
psig range'wi.th'1 %Eerrorly 120Lpsi.2

i

6.5.5 Enter'the' reference name'and/or number, l
used.to determine instrument loop-error, '

L in the appropriate column on N8EM-4.09,-
Form.7.1.. i

.

6.6 Develop'ing: Comparison Standards and Acceptance'
criteria For steady state Ferrotaance Testing

6.6.1 Use actual plantidata to specify; target!
~

J values'forseach of the.parametersolisted.on;
N8EM-4.09, Fore 17.1:fornthe: respective"E

power, level'. Enter in.the. appropriate
column.

6.6.1.1 Plant; data may be obtained from: ~
,

-a. Engineering 1 test 1 records' j

"L *b. - Plant charts:and computer data'
- from; historical:. records

.
'

c. lRE postgrefuel data:

d. - Manually recorded datal <

4collected >specifically for.
thisLprocedure'' 3

6.6.2 Specify the data sourceiand the.date:and' ,

time of:the steady > state condition on the a'
N8BM-4'.09, Form.7.1.. '

. ).

6.6.3 Determine each parametercasicriticalfor
"

non-critical'andienter-a "C"'cr an "N" in<
the appropriate columnion?N8EM-4.09,~ Form-
7.1.

-

;
>. wo

6.6.3.1 Apply.the_ definition'from 4=.211n-
determining:a-parameter as-
.critica1L :All others should'be-'

non-critical. .

6.6.4 Determine the simulator performance
tolerance-for:each parameter and;11st in

L the appropriate-column on/NSEM-4.09,, Form-
? 7 .~1. -

t
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o, q
, ,

|
'

,:

1

'6.6.4.1- Critical parameter = tolerance is .!
12% ofithe-target value.. (

'

6.6.4.2 Non-critical-parameter tolerance j
is 310% of the, target value. ;

6.6.4.3> Tolerances should be specified!as-
deviation from the-target value in
appropriate engineering units,- q

e.g.: target =600 psig,1 tolerance' ;

-12%,"enterL+12 psig..

L 6 6.5- Determine-the acceptable. range:forLeach'
'

parameter and-specify in-the appropriate
: column,on.NSEM-4.09r rorn 7.1. -->

F 6.6.5.1 Add the allowable instrument error I
s

to-the simulator performance !

tolerance and: apply to the target :[
Lyalue to-arrive at:the; acceptable i

range,Le.g.: (+20:psig. instrument *

error) +L(+12'psig tolerance) =
,

. +32; psig: range)Ltarget value '= 600
Lpsig,'acceptableirangeu=568-632 a

psig. (Reference' ANSI /ANS-3.5,
.

'

1985, Section 4.1)- -

. ,
,

6.6.6 -The' principal mass and energy balances.
specified. ini 6. 3. 3 ' are - automatically. '

: verified if.their component parameters meet
their acceptance criteria. A separate. '}
evaluation and-acceptance criteria-isLnot
required.

'
.

6.6.7 Safety system: inputs,which dornot relate ,

directly to: power-orz are independent of ijpower'should.have acceptanceicriteria. . .

iresponse ranges specified'which;are bounded
u by Tech 1 specs and/or plant procedures. The cj

tolerance column-is.N/A. -(

6.7 Developing Comparison' Standards For-The' Selected Set- }
: or senenmara Transients y

C,

f6.7.1 Selectidata: sources for-transient. .

jcomparison. standards. Data 1forideveloping;
transient test comparison standards:shall 1

g' be 'best available' using one:or more of-

-the following sources,11n-order.of-
: preference:

'
L

L
,
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J'6.7.1.1' Actual reference plant data with'
,

1

i :little or no affect due to- i

operator action.. i'

0
6.7.1.2 Actual reference plant data

- '.affectedLby.known and reproducable
operatorEaction.: j

' 6.7.1.3 Engineering analysis data obtained i~

-
' from:an1 engineering. computer model' i>

using reference plant' input. data. .|
;

. ~

Accident analysis: data:for the'6.7.1.4 -
reference plant.p

*
'

b 6.7.1.5_. Actual plant dataifrom a similar
' 1 design: plant.(affect'of. operator. j

;
action usually not'known). 4

f6.'7.1.6 Generic ~ analysis data for similar !
~

'

design. plants-(engineering and- f

accident).
~

6.7.1.7 Best-estimate evaluation- >

.

|-

L 6.7.2 . selected data source (s) shall be specified 4
'

on N8EM-4;09, Forn 7.2. -

L

6.7.3 Select'an appropriate, duration'for/each
comparison standard using theLfollowing- !

criteria -
..o

6.7.3.1 The durationLshall encompass
significant~ parameter changes- i

"

directly caused.by.the initiating.
event.-

6.7.3.2 Unless otherwise specified, the
atransienttany end when automatic

systems have: control and plant <

L
parameters are trending toward

E 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.,

1

)
l
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E

~ 6.7.3.4- 'Where endpoin't conditions;are. .
:specified, the duration shall be >L

'

' sufficient to' achieve tho' *

specified conditions.

6. 7. 4 - Enter the' endpoint: conditions and. duration ,

selected for each transient on the |
,

respective NSEM-4.09, Form 7.2. ]

6.7.5 Plot comparison standard response curves |
forceach parameter =specified on NSEM-4.09,- [

Form'7.2 for each transient.
,

6.7.5.1 The duration selected.in>6.7.3- 3

should be used for the horisontal '
"

~ axis scale.-

6.7.5.2- The instrument extremes.nay be !
used for determining-the vertical-
axis' scale, Lor the scale may be ;

narrowed.such:that the-parameter, t

response ranges' roughly in the-
middle 50% of scale. -

;
'

" I

6.7.5.3 The point of automatic' systems
actuation shall beDidentified on:
the' appropriate parameter plot,i ,

e.g.~:1 reactor ~ trip.onLRC8
pressure.

n

NOTE: SimulatoratransientLresponse. data' :

may: be used .to' generate , parameter
- 'plotsausing4 identical scales for

comparison <in'an" overlay fashion.

6 '. 8 Identifying Automatic Systems:Actuations and Key ,

Alarms to-De checkee Durine Transient Ferrotaance
Testing >

6.8.1- List' automatic system actuations identified
'
1

in 6.7.5.3 on'thecrespective N8EM-4.094-
Forn 7.2~and specify the setpoint. e

I
NOTE: Setpoints for automatic systems actuations

f
and annunciators are verifiedLduring: system

D' testing. L8etpoints'are listed"here as an -

aid for-the test operator only. .>

!

L

Y . \
'

~
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6.8.2- Identify.kay alara ac'tuations and' list )
~1on the respective NSEM-4.09, Forn 7.2.

6;4.2.1 ' Key alarms-are those wnich aid in
diagnosis, indicate automatic q
system actuations, or affect q
operator 1 response.- )

6;8.2.'2 Include alar'a setpoints and the ID
| for.thecinitiating parameter.-

L 6.9 Developing the simulator specific Test Procedure ~for
steady state Testine

|

,
6.9.1 . The-steady' state operating test will meet

the requirements of initial and. annual'

operability; testing.-
,

I

| 6.9.2 - The steadyLatate:operatio'n test shall be
identified as section 1 of Part 5 of the i

!respective attachment to NSEM-4.09.' ;

6.9.3 . Use worksheets NSEM-4.~09,2 Fora.7.1 to i

develop data. sheet NSEM-4.09, Fors 7.3:for q..
,

L each~ power level 5to:be tested.'

6.9.3.1 -List _each parameter-to.be checked |.

(noun name:and' instrument-ID6). i

6 9.3.2 Enter the response range for-eachi
. instrument.

,

..

6.9.3.3 Enter'the allowable instrument )
error for channel. check.of ;'

multiple channels.- Enter N/A in
this columnifor. parameters:with
single channels indication. J

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 location on N8EM-4.09, Pors'

- 7.3.

J
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6.9.6 Data sheet NSEM-4.09, Fora,7.3.may be
referenced in the procedure'for verifying :

simulator accuracy.to the reference plant ;

at steady stateipowers. , The-procedure
should: specify the following [

6'.9'.6.1- Simulator IC: number or conditions =.
~

6.9.6.2 -Required alignment changes'.

p 6.9.6.3 Detairecording requirements.
'

I

6.9.7 - On:NSEM-4.09' Forn 7.4,J11st'the' parameters,

to.be recorded for'the stability testi . The" -'

unique = parameters listed on the 100% power-
worksheet.NsEM-4.09, Fora 7si shall be '

recorded. Where! multiple channels' exist-
for the same-parameter,1only one should be: 1

-

-

": z
- listed. !

6"9.8 Compare the-number of parametersIlisted'to< .

the number'ofadata points available-on the:

- simulator recording progras-to determine if-
L

' sere than one'run is required.. Enter thisL * '
' determination on NSEM-4.09, Forat7.4.-

-
, ..

6.9.9 Provide STss with a list-of-parameters to ;'

.

be recorded for stability testing. !

6.9.10 specify the simulatorLIC number.or
- condit;,ons and any required alignment ,

modifications.on'NSEM-d.09,-Fors 7.4. 'c
These;shall be,the same-as those specified-
on NSEM-4.09,vForm-7.3'forethe 1004 power g"

steady state accuracy test.=

6.9.11 select a detairecording interval =and ,

specify'on NSIM-4.09,-Fors 7.4. A'
recording: interval. of E 2 minutes (or less)
is sufficient:for demonstrating stability.

,

6.9.12 Data sheet'N8EM-4.09, Formo7.4 may be
referenced,in"the'procedurenfor performing
simulator stabilityntesting. - The procedure
should.specify the;following:''

6.9.12.1 Simulator'IC' number erfconditions.-'

6.9.12.2 Required alignment' changes.,

6.9.12.3 Data' recording requirements.
1:

1 .:
i'

.Rev.: 0 !
'

Date 5/4/88
Page: 13 of 26 i

NSEM-4.09
,

y + .,-,;,, --,-n--,,--

'

0 v s .d r . - , , , , .,. _ - + , , .,,n... , ~ , , , . , .nr..+..s. ,. nan...,,--~ ..n., - , , , . . . . , . . . - . . . . . . , ,

^

. . ,



1
i

6.9.12.4 Test duration of 60 mi \6.9.13
Simulator stebilit nutes.
with acceptante cr;y data will be evaluated
from the initial value of the.teria of +2% variationktest

on NSEM-4.09,results inTicated by circling Yparameter iandFora 7.4. or N I6.9.14

Any response that does not me tcriteria shall be described on N8EM
l

Ie

Fora 7.4 and a DR submitted
acceptance

6.10 -4.09,'

Developing The simulator specifi
.

!)troraance Testing or The selected Benchmc Test Procedure ForTransients
ark6.10.1

The performance test will be
validate the simulator benchma kused toresults
testing. for use during annual operability

r transient
6.10.2;

Part A of the respective attThe performance test shall b
i
i

e identified asNSEM-4.09.;

achment to'

6.10.3
The procedure shall provide i
7.5 for each of the ten tran ifor completing data sheet N8EM 4 0

,

nstructions. 9, Foratested.
N8EM-4.09, Fora 7.2'sInformation obtained froms ents to be

-

specify the following:shall be used to

6.10.3.1 A brief description
transient to be tested.of the

6.10.3.2 The parameters to be rcomparison,
instrument ID).(noun name andecorded for

6.10.3.3 The initial condition fsimulator. or the

6.10.3.4 The transient endpoint

same as those used to determineEndpoint conditions shall be thconditions.
e

the duration for the respectivcomparison standard. e

6.10.3.5 " Key alarma" and theiparameter. r causal
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, . 6.9.12.4 Test duration of 60 minutes.
Simulator stability. data will tus evaluatedo6.9.13 .

with acceptance criteria of-+2%. variation
- from the initial value of the parameter and
test results indicated by. circling Y or N-
~on NSEM-4.09, Forn 7.4.

'

,

6.9.14 Any response that does not meet acceptance
i criteriatshall:tus. described.on NSEM-4.09,-

' Fora 7.4 and aLDRLsubmitted.,
,

6.10 Developing-The' Simulator Specific Test-Procedure For
I' Performance Testing Of The :5 elected Benchmark

Transients
1

~6.10.1: The performance, test will be used to
validatexthe simulator 1 benchmark. transient:
.results for useiduring annual operability-
testing.n

L a6 .10 .: 2 ' The: performance, test shall.be identified as
Part'A=of.the respective attachment'toa

NSEM-4.09.- .
,

t 6.10.'3 The procedure shall provide instructions,
for completing data sheet NSEM-4.09, Fora .1

o

7.5ifor each of the ten transients to..be
tested. Information obtainedEfrom.

[ NSEM-4.09,-Form 7.2's shall be used to
specify the following:i

6.10.3.1 A1brief description of the
transient to be tested.

,

'

i

| 6.10.3.2 The : parameters to be recorded for '

.

. comparison,.(noun name and- |'

-instrument 10).--

6.10.3.3 The initial condition for:the
' simulator.

;5
4.10.3.4: The transient endpointLconditions. ' i

. Endpoint conditions shal1~be the.
; same-as~those used to determine
; :the duration.for'the' respective'

| comparison standard.

l- 6.10.3.5 " Rey' alarms" and their causal u
'>

parameter.
,.,

i
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6.10.3i61 Automatic systens1 actuations and
the fnitiating parametert

6.10.41 ' All parameter p1o't response curves:
developed'in'6.7.5 shall be attached to the- i
NasM-4.09, Torn 7.5(for."their respective 1

J|transient. 4

| ;
L

6.10.5 The' procedure shall specify thesdata j-

' ''

recording interval.1 Data must,be-recorded
at 1essLthan or equal to 0.5 second -

intervals for each parameterfpoint'.
.+

The procedureishall' provide' detailed;
~ instructions for performing:each test. !The.

' |16.10.6 . '

following need to-be: included:
4

...

6/10.6.1 Simulatoriinitialisation-
conditions. t

16.10.6.2 Required (control board alignment? '

.aodifications.

i 46.10.6.3 The~ status of' remote functions . .
.

criticalito establishing test y

conditions.. ,
* I

6.10.6.4.Any malfunctions includediand
active : at: time: sero. ~ Magnitude- 3
must beispecifiedLfor. variable

'

malfunctions.
. - . i

6.10'.6.5 The!tising'offthe event (s) which .

#

initiatetthe transient..
t,

i 6.10.6.6 TheLtising, identification, and
I

direction / magnitude:of any remote
: functions,7aalfunctions, or- ' -

'

operator; actions used:duringithe;,-
. test.- ;;,

NOTE: .To: improve the usability 1of= m

transient benchmarks, actionstmust'
be reproducable with split;second
accuracy,-thereforo,oitDis
'importantLtoJuse simulatorLtimed
actuationseto: produce.aniaction
rather than! rely on manual:;
operations.,

o s

|? -

q
i
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6.10.6.7' Requirements for identifying ,

automatic systems-actuation and '

key alaraLresponse (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 paranater, for each

transient,
t

6.11.1.1 The-scale divisions-for the 1
horizontal and vertical axis
shall be the same as those used ,

for thelcomparison standard.

,6.11.1.2 The time of the initiating event
for the test results shall be
plonted to coincide?with the ;t
comparison standard. }

6.11.1.3 Achieving'specified endpoint
conditions may1 require a longer' .

duration on' the simulator: than
!

that used for the comparison
tstandard. When.that occurs, the .-

horizontal axis should be expanded
such1that the entire response
curve can bar plotted while ;

R asintaining equidistant scale -!

divisions.'- ,

j6.11.2 Plot the point of automatic. systems .

1actuation onLeach graph., This'will aid'
in evaluating integrated response.- ;

6.11.3 Evaluate the graphs for simulator response
for-a'given; transient,;as a set,Ttoiverify
that:tho' physical: laws:of nature are2not'
violated. 'As;a minimus, the following
shall be considered:

!6.11.3.1 obvious.nass and/or energy-
imbalances..

,

4

,

i
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6.11.3.2 Super-heated or sub-cool d
should be saturatedindications for systems which

e

error should be cons.idered, mentInstru
An indication of several degre.e.:i

super-heat should not esbe
considered as unacceptable.

6.11.3.3 Independent, ;

incorrect j

from parameters which are closely
response

coupled ie
pressure, ra.g. : steam generator
RCS temperature increasingpidly decreasing with6.11.4

Compare the graph of simulator re
.

each parameter against its respectivesponse for
comparison standard graph to evaluate thresponse rate and magnitude. e

6.11.4.1 For comparison purpuses
the standard or the test plot ma, either

used as an overlay or the standardbe converted to a transparency a d
y
n

may be plotted onto the test plot
The original of the comparison
standard should be m

.
.

possible future use.aintained for
6.11.4.2 The rate and magnitude .

parameter response for simulator
of

transient test data versus thecomparison standard should

considered acceptable to thecorrespond roughly and shall be
affect diagnosisdegree that it does not adversely
operctor response, cause improper
misrep:3sent the s,everity of theor grossly
transient.

6.11.4.3 Unacceptable and questionabl
comparisons will be resolved pere
6.12.

6.11.5
on NSEM-4.09, roca 7 circle or check the appropriate locations
determination on acce.5 to indicate theeach area evaluated. ptance criteria for
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|
.

1

6.11.6' . Ensure that'the determination of acceptance =
|

criteria is indicated;for'the following
checks performed.during|the: simulator test ,'

3

run..'

6.11.6.1. Automatic systems | actuated as
required.- q>

6.11.6.2 Key alaras actuated as required.

6.11.6.3~ Improper, alarms and/oriautomatic- F

systensiactuationsidid not-occur, j

6.11.7 Enter a1 description;for.anyjarea~of
.

j
_

:unacceptable simulator-. response-and, list
DR's.s submitted,,in the' appropriate ,

location en'NSEM-4.09, Fors 7.5.t [
1

-6.11.8 Attachicomparison standard copies:and-
simulator = response curves-for:each< +

parameter;to1the>NSEM-4.09,JFors 7.5 for j

the respective transient.- Forward to-the
'

AsoT for review'andrinclusion in:the-
-simulatorLoperability; Test Report'. ,)

..

6.12 . Resolving Unacceptable'and Questionable-Parameter
comparisons for senchmark Transient Testine, .

,

>
,

6.12.1 Comparison. standards and-transientntest
response plots should!be reevaluated-to-
determinet which;representatthe more'
accurate responset for,the parameters.- *

6.12.2 comparison standardstusingiactual reference |
plant data:aay: be checked forj accuracy and
appropriate? translation?to; graph form, but= T!
the, base data shall be considered:

'

realistic.
'

j

6.12.3 comparison standards usingLsources of1 data-
other than actual / reference! plant data;may j
be suspect based:on oneror more of.the- :I

'

followings-

6.12i3.1 conservative assumptions imposed :p
on the analysis cause significant .

differences in: initial mass-'

inventoriese equipmentEresponse ,

times, or: equipment response ,

magnitude, e.g.: ainimal'' steam
generatorrinventory, delays 11n.

o
Eccs, single train-secs response.;

,

Rev.: 0
Date: 5/4/88
Page: 18 of 26

NsEM-4.09 [

,

_ _ _ _ ' _ _ - _ _ _ _ _ _ _ . _ . . . .~.....-__._L_.. .....%__.____.... - . . . . , - . - . . . . , . . _ . . , _ . . . - - . _ ,_



_

s. '

- q,

d"'
.. i ,

r . .

I-
|'

*
+

~

6.12'.3'2-similarLplant' data appears to'be..

significantly-affected by1 unknown ,p- operator response when subjected i
T 'to:best estimate evaluation. j

L 16.12.3.3| Analysis data; assumes? equipment =
actuation, or lack'of;-which'is. )
inconsistent-with simulator,. (

. response.
- :r

,

.
.

6.12'.4 :Where inputtdata-for'the comparison .. ' 11

istandard is evaluated.as inaccurate,.the
'

standard 'shall be redeveloped using best= J
L estimate andL the evaluation of simulator:
- responseldata nce-performed per: 6.11. j[

6.12.5 .Where-possible,~the simulator-performance: .

test:shall3 be~ restructured to make 4

simulatorLeonditions, equipment response 1,
-

and tising match?those assumedcfor the data
used to,developLthe: comparison ^ standard. )

The benchmark transient shall then bet 7.

-re-run and evaluatediperJ6.11.; !

6.12.6- -Where thecsimulator: performance? test'cannot )''

be changed:to match.the analysis. conditions- .(
or'should:not1be. changed:duerto simulator: ..

response being;nore realistic,3the
comparison standard shall be redeveloped.
'Best estimate-should be applied'to modify {{;

i'the: source data and replot the: para--
meter (s). Re-evaluate:the simulator .

response: plots perc6.11. j!
.

6.12.7 ;Where; differences'in the rate:and/ ort
.

j
magnitude of J"questionably,. parameter response compares.(neither clearly: acceptable-
.nor clearly unacceptable)', and' cannot: be'

):resolved-by the above, the,following'
'evaluation may be useds.

6.12.7.1-Test run thi transient for one or *

more-experienced. license holders. I
:6.12.7.2 The nature and severity of.t

transient should be unknown 6he
license holder (s)'. H

|
"

u
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Lc
. .i

t

'

6.12.7.3 The simulator responseJshallebe, ~e
considered acceptable ifithe.
license: holder (s) Lean- coreactly
identify:theinature'of the
transient, specify.:: reasonable;
operator response, andicorrectly ;

~

determine'the. relative _ severity, ,
, -'ifiappropriaceL(large-versus'small:

.LOCA)...,

6.12.7.4' complete-the. appropriate.section
- o f 1 NSEM-4. 0 9 ', s Form 7.5.to indicate ,

!that-this evaluation! method was
-;used.''

7 . >

6.12.8 ~ Sukinit aL DR; forlany simulator respons'e. '

..

which cannot be resolved by1.therabove. The 3

DR retest shallispecifyfre-performanceLof:
Lthe. transient. test and acceptance per 6.~11 J
:for. successful completion. Enter thelDR; :!
number and unacceptable responsejon 'i'

,NSEM-4'09,=Forn 7.5.s.

6.13 . Developing' Acceptance criteria Forricansient-Test '
u-<

.fosparisen standares .

|

6.13.1- -Assigned. instructors:shallfreview, -

comparison.standardsfto. identify areas
where objectivetacceptance? criteria can'be;p
.specifiedifer parameterprosponse. :The' i,

following-should be: identified : 3

1

6.13.1.11 Extreme : values? for. paramete r }
responte-at-turning points..

,

"

6.13.1.2 Parameterovaluesc titransienta
endpoint oriparameter; stability. ;,

m .. .

6.13.1.3 Time to reach: actuation points for.
automatic systems:andLkey.alarac-.

- 1 ,

6.13.1.4 Time to reach-turning pointsLor
stability..

NOTE: Each comparison standard will:have-
at least one acceptance criteria 4

specified. -Esamples, Foria.
. parameter.whichtresponds linearly
in only: one directioncand doesn't .|
stabilize,'only the1 parameter- 4

value-at|trans;,ent endpoint can be-
specifieda

!'
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.

;
'

,

6.13.2 For each:ites identif'ied'in 6.13.1, use !
Itable-top-discussion to determine the.

amount of positiverend negative deviation
which: could adversely af fect diagnosis,
cause improporcoperator response, or
grossly misrepresent the severity of the
transiento

NOTE: The positive.and negative values.nay,
coincide or differ, e.g.: +50*F, or 450*r

-

and -25'r.
.4

6.13.3- Acceptance' crit'eria identifiednin 6.13.2--

should:befindicated-on the comparison.

standard;for the/ respective: parameter.

6.14' Reportine: Initial' operability Test Results for-
. steady state operation, simulator stability,'and 'i,

Benchmark Transients,

6.14.l' Include theJcompleted NSEM-4'.09, Fors:7.1- =

''

for each power' level' tested.-
'

.

6.14.2 Include'the completed data sheet, . .

N8EM-4.09-, Fora 7.3-for-each_ power level'
tested.- .

6.14.3 Include the computer data printouts 1for ;

full power steady state stability testing
and the? completed? cover. sheet,|NSEM-4.09,
Fors 7.4. J

.

:

6.14.4 Include the" completed N8EM-4.09,-Form'7.2 i

for each transient-tested.
'

6.14.5 Include tho' completed dataEsheet,
M8EM-4.09, Formu7;5 for each transient 1

!tested accompanied by;the? required-
comparison standards and simulator response

'

plots'.
J

6.14.6 Fill'out test: report cover' sheet N8EM-4.09,
Fore 7.6 specifying the followings-

;

6.14.6.1: Testing. performed; steady.stato, .

simulator: stability, and-bench- -

mark transients 1performancs. !

7

J
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L

~6.14.6.2 Areas of unacceptable response
identified during testing.

6.14.6.3 DR's submitted to correct
simulator response.

6.14.6.4 Acceptance criteria mot for.all
areas tested.

Forward-the completed test re6.14.7
A807 for review and approvQl. port to the

6.15 Designatine simulator Transient Test Results as
Performance lanchmarks ter Annual opera'oility
Testing

5.15.1 simulator 1 transient test results which meet
all the acceptance criteria for performance
testing'and are approved by the A807 may
then be designated as benchmarks.

6.15.2' The A80T shall intora STSB that the
computer records for the selected |

transients are to be designated as bench-
aarks. * *

6.15.3 ST88.shall take required actions to ;,

designate the records,1 provide safe a

storage, and a means for ready retrieval |

for annual operability testing.
I

6.16 Developine svaluation criteria for Annual
'

operanility Testing or-the selectee set of Benchmark
Transmonts

6.16.1 Accepta t response for automatic systems
'

actuations and hoy alaras sysvitied on
N8BM-4.09,, Form *i.5 will'be ussd.as one
measure of acceptable resporse.

6.16.2 comparison standards acceptance criteria
identified in 6.13 shall'be used to
deteraiao evaluation criteria for the
annual operability test. In determining
criteria, consider the following:

6.16.2.1 Evaluation criteria for' annual
operability testing must not be
lass restrictive than acceptance
criteria'apecified on the
comparison standard.

.
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L t .

.

f,

f
'

.

| :
i i

F 6.16.2.2 Evaluation criteria should be !
!selected'for ease of use if a

computer program is used for
evaluating operability test ;

results. STSB should be consulted *

lin this regard.

NOTE' All parameters must have criteria
.

i
specified to evaluate each ,

acceptance-criteria specified on i
;
' the comparison standard. !

L
. Additionally, evaluation criteria |

1 should be specified to ensure i

consistency in the " shape" of |
parameter: response curves. ';
Evaluation criteria selected may ;

i takeLthe form of *+2% deviation 1
from benchmark data for.the
parameter value at any.given ;

time", provided this :,s more i

restrictive.than the criteria 1

specified on the comparison i
<

standard. t
,

' . >

6.16.3 Evaluation criteria determined per 6.16.1;
and 6.16.2 shall be' entered o'n an -

,

N5EM-4.09, Forn 7.7'for each transient. |
*

1

|
'
'

6.16.4 Completed NSEM-4.09, Fora 7.7's'sha11 be
reviewed and approved by the ASOT.

6.16.5 copier of approved NSEM-4.09, Fors 7.7's '

shall be forwarded to STSt.
'

6.17 Developing the Simulator Specific-Test Procedure-for'
Annual operamt11tv Testine 4

6.17.1 The annual operability test will be -

identified as section 2 of Part 3 of the
respective attachment to NSEM-4.09. ]

6.17.2 The procedwie:shall include the same .

instructions as required.by 6.10.5 and ,

l

6.10.6.
;

6.17.3 Data from benchmark performance tests )
shall be used to specify-endpoint j

conditions for each transient test. j!
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!

i

|
,

6.17.4 Completed annual operability test results
shall be reviewed and approved by the AsoT.

,

6.17.5 Approved annual operability test results
will be maintained with simulater
certification records per NstM-3.02.

6.18 ' Resolvine Tep' Results which Do Not Meet Acceptance
criteria

,

I 6.18.1 Appropriate tests should be re-run to
ensure. proper performance.

6.18.2 A DR shall be submitted for unacceptable )'

response for steady. state and/or stability ,

;-

testing. |

6.18.3 A DR shall be submitted if automatic I
i

j systems actuations or key alarms do not
occur as required or if improper alaras or 4

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 kHi evaluated using
the comparison standards. Take appropriate
action as follows: .

.

6.18.4.1 submit a DR if response does not
meet acceptance criteria specified !

'

on the comparison standard. ,

f

6.18.4.2 If the response dets meets all the
'

acceptance criteria of the ;i

|
comparison standard, a new bench- ',

*

mark.should be established

NOTE: Minor changes to simulator -

modeling may cause responses to
er-*ed the more restrictive

6 evkluation criteria for' annual !

operability. testing while meeting ;
'

|
all acceptance crite:ia for the
comparison standard. Dependent onI

the method chosen for programming ,

the limits, the new response may
! more closely resemble the

standard. ;

'
!

-

t
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f 6.19 Simulator Desien changes

6.19.1 Identifying the need to establish new
transient benchmarks or to perform non-
scheduled operability testing in response i

to simulator design changes will be j
addressed in NsEM-5.02.

1

6.20 Disposition of Forms Generated |
:

4

6.20.1 Forward completed originals of the
following to the A807 for review and

:
' approval: ;

6.20.1.1 N8EM-4.09,.Fors 7.6 Simulator
operability Test Report with ',; ,

attachments.'

6.20.1.2 NSEM-4.09, Fora 7.7 Operability
Test Acceptance Criteria-Transhents |'

^

6.20.2 The AsoT will forward approved originals of
NSEM-4.09, Forn 7.1, 7.2,.7.3, 7.4, 7.5, ,

7.6, 7.7 and attachments to controlled f
i *

document storage for retention with ,
-

simulator certification records.i

i .

' 6.20.3 Partially completed copies of MSEM-4.09,
,

Forn 7.3 and 7.4 should be maintained by
| the A807 for recording test data of future +

| operability testing. t

I

6.20.4 copies of comparison standards for all
benchmark transients shall be maintained by'

the ASOT.

7.0 roRMS

7.1 steady state Test Worksheet. ,

7.2 Benchmark Transient Test Workshest ,

7.3 Steady State Test Data Sheet

7.4 Stability Test Data Sheet

7.5 Benchmark Transient Test Data Sheet
"

|

i

;
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|

|

!
I 1.0 PORMS'(Continued)

4

| 7.6 Simulator Operability Test Report (Steady State
operation, stability, Benchmark Transients)'

|
7.7 Operability Test Evaluation criteria-Transients

i

i 8.0 ATTACMMENTS

) 4.1 Part A - Transient Benchmark Validation Test
| Procedure - MP1 *

Part 5 - Operability Test Procedure - MP1
'

8.2 Part A - Transient Benchmark Validation Test '

Procedure - MP2

Part 5 - Operability Test Procedure - MP2
,

| 4.3 Part A - Transient Benchmark Validation Test
j Frocedure - MP3 >

| Part 5 - operability Test Procedure - MP3 |
*

,

I 8.3 Part A - Transient Benchmark Validation Test .

j Procedure - CY

Part 5 - Operability Test Procedure - CY
,

|

:

4

i
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1
J
!

Fors 7;l |.'

STEADY STATE TEST WORK 8NEET

Power Reference. Plant Date/
Plant Level Data Source Time

:

PARAMETER- ACCEPTANCE CRITERIA )
Instrument- Response

Name ID6 Terest Range Error- Source C/W Tolerance Range

:
1

\ ,

i

,

e
'

!
:

,

t,

,

t

| |

*

i
<

|

:

$,

|

>
.

b

e

.
i

t
.

T,

i

P

.i.

!
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l

roro 7.2 '

"

SENCNMARK TRANSIENT TEST NORK8NEET

PLANT _ TRANg!ENT Ii

l

AN8-3.5 REFERENCE
~

l

i
L PAP.AMETER I

;

ID6
DATA s0URCE;

,

,

t

1 +

i

t

.

>

1 .

.

i .

)

,

t

ENDPOINT CONDITIONS:

|

|

TRANSIENT DURATION:
.

*

I i

a

l

|

|

)
!

1

I
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Torn 7,2 |
'

SENCNMARK TRAN8IENT TEST WORR8 MEET |
,

,

i

Auto sys. Actuation (s) Instrument e setooint
!

.

l

.i

.

.

. ;

Kny Alarafs) Instrument # 8etpoint i

f

. .

1
-

.

|

i
.

.

'
i

y

.I

:
F

!

:
l
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14

?

I
.

i
,

Fora 7.3
.

I

1

ki

STEAD 1r STATE TEST DATA SNEST

'

Simulator _
_ Power Level -

Time /Date_

Initial Conditions /IC6
~

.

l'IC Alignment. Changes
F

., b,
-

>

,
,

,

r\RAMETER :

ACCEPTANCE CRITERIA !
;Response Instrument arror Displayed Acceptable

j Nve J,Dj, C/N RaneoD
(Multiple Channels)_

Value: g,g N,f_c ;o
!,

1

.

I

L t
*

| ,'

.

!

t

.

:

?

,

9

F

|

;
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I

L
' Fors'7.4 ]

|
|

STABILITY TEST DATA SMEET |
f
!s

!

simulator Time /Date
!:

.

6Initial Conditions /IC# '
,

!

[ Control System Alignments
'

I

Number of Runs Required _

i

Data Recording Interval Test. Acceptance
4 Criteria Met Y N
i ,

? Recorded Parameters:
i r

r
-.

'

\

| i
.

I
t

,

Describe unacceptable response and list DR submitted (if required):
|

:
!
?

v

;

i
-

,

'!
i,( .,

1

i

-1
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Foro 7.5 ;

,

BENCBMARK TRANSIENT TEST DATA SMEET

:
!' ,inulator Transient
,

Initial Test /Re-run Time /Date

Recorded Parameters (Name and 100):
:

I

t

?

f

Initial conditions .

>

4

I

i i
>Endpoint Conditions: ,

,

.

1 .

Acceptable |

Rey Alara Setooint Y N '

(circle one)
.

.

r

Acceptable
.

-Auto Sys Actuation Setpoint Y N
_(circle one)

!

?
.

!
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1

)

Foro 7.5. I

!
'

,

i 1
BENCNNARK TRANSIENT TEST DATA SNEET J

I

Acceptable
Improper Alaras/ Auto Sys Actuation Y .N
Descrimes (circle one)

i
!

:
*

,

Acceptable
Physical Laws of Nature Y .N ,

Describe Ony unacceptable response: (circle one) '

h

1

Acceptable. t

Parameter ~ Plot Comparison Y N -!
'

specify IDe and area or (circle one).
response for any unacceptable- -

parameter:
,

. ,

I

|
'

Sepcify IDO~and area of response
for any parameter (s) resolved by
independent. observation by ,

license holder (s):

.

I

DR's Submitted |

specify number and probles area:
,

|

1
.

I

l
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Foro 7.6 i

!

SIMULATOR OPERASILITY TEST REPORT

simulator Date submitted

Reason for testing (initial /significant design change - describe):

Test report submitted by: .

Instructor "

Test report approved: l

A55T
J

TESTING PERFORMED-
ACCEPTANCE CRITERIA MET

specify type, include power level of
steady state tests and description Describe unacceptabls
for transients: response on page 2

Y N
^

t

.

'
.

| ?
, .

,

|

)

:

\

i

.

P

,

:

t

1

?

i..
,

;

!
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'

Foro 7.6
.

SIMULATOR OPERASILITY. TEST REPORT

UNACCEPTABLE RESPONSE
:
,

I

TEST TYPE POWER LEVEL / TRANSIENT DESCRISE RE3Popsg pgg

r

i

!

I
9

4

:

;1 .

;

,

.

)

i f
,

!
-

.
,

I

!

t
*

f

k

!

.

h

p -i.

-i
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IOPERAt!LITY TEST EVALUATION CRITERIA-TRANSIENTS

Simulator Transient
,

Approved Date
'

A55T
'

Evaluation Criteria '

Key Alara Parameter Setpoint Time Value Time

.

,

:

Auto SYs Act. Parameter Setpoint Time

I

*

.

TURNING POINTS
''

Parameter Extreme Max / Min Time

.

VALUE AT ENDPOINT / STABILITY ,
,

i

Parameter Value Time

?
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Foro 7.7
:

0PERABILiTY TEST EVALUATION-CRXTERIA-TRANSIENTS ,

,

,

!

PARAMETER RESPONSE CURVE '8MAPE' ;

,

List all' alarms, auto sys. actuations, !

turning points, and stability / endpoint :

values whose evaluation. criteria is less '

restrictive than the " shape' criteria ;

(thereby acceptable if the ' shape"
Parameter Deviation criteria is satisfied) !

;
'

*
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1.0 PURPOSE

The purpose of this procedure is to provide guidance to
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
simulating continuously, in real time, normal operations of
the reference plant. i

i
'

>

2.0 APPLICABILITY
>

| This. procedure applies to the Nuclear Training Department
(NTD), including Operator Training Branch (OTB), Simulator
Technical support stanch (STss), and other Northeast;

Utilities (NU) organisations 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 .

"

1 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 endorsing ANSI /ANG-3.5-1985 with some additional
, requirements.
;

'

3.3 10CPR 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 NUREG 1254, December, 1987 - Des:ribes the procedures
and technipes which will be employed to audit
certified facilities.

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

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

t

,
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|
4.0 DEFINITIONS |

Form ($ts-SI-F1A) used'by :4.1 Deficiency Report (DR) -

the operator Training Branch (OTS) and the Simulator !
Technical support Branch (sT88) to record all
identified simulator deficiencies between the i

simulator and reference plant. 1

4.2 Normal Plant Evolutier.s ' Evolutions that the

,

simulator shall be car /able of performing, in real |
j time, that simulate routine reference plant

-

,

evolutions. t

4.3 Plant Startup - Tbt Starting conditions shall be cald &

shutdown temperef;ure and pressure to hot standby;

temperature and pressure. The Reactor vessel Need
need not be removed for cold shutdown.

,

'

4.4 Nuclear Start-Up - From all CEA's fully inserted to
j going. critical at hot standby conditions.

| 4.5 Turbine Generator-start-Up - Turbine Generator at
sero RPR, to rated spese and synchronisation to grid. *

'

I4.6 Reactor Trip and-Recovery - Reactor trip followed by. ,

recovery to rates power.

4.7 Hot Standby Operations - Naintaining stable plant
'

conditions at not standby.

4.8 Load changes - Increasing and decreasing plant load.

4.9 Plant Operation Less Than Full Reactor Coolant Flow - ,

startup, shutdown end power operations with less than .

full reactor coolant flow. |
,

| 4.10 Plant Shutdown - Shutdown from rated power to hot
l stanomy, then cooldown to cold shutdown conditions.

P

4.11 core Performance Testing - Plant heat balsace, deter-
aination or snuteovn margin, measurement of
reactivity coefficients and control rod worth using

|. permanently installed-instrumentation.

4.12 surveillance Testing - operation conducted
surveillance testing on safety related equipment or -

systems.

.
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!

i

!

,

! 5.0 ArsPONSIBILITIES

5.1 Assistant-supervisor operator Trainine (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 ratests of discrepan-

i cies identified during the normal operations
: capability tests.

): 5.1.3 Responsible for reviewing and approving unit
'

specific normal operations tests prior to
j their performance.

5.1.4 Responsible for review and acceptance of each'

completed normal' operations test.
'

; 5.1.5 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
rigure 7.3 (surveillance Testing).,

*5.2 operator Instructor;
,

5.2.1 Responsible for writing, conducting and *

verifying unit specific normal operations !

;
capabality tests.

L 5. 2. 2- Responsible for writing Deficiency Reports
! and ratests for steps which do.not respond as

expected during the performance of normali

! operations 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
documenting any reasons why,there is a
conf 1 Action Figure 7.1.

.
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t

:

!

!

5.2.5 Responsible for establishing the expected |
p values that should be observed during the h
I performance of the test, e'. g . , heat up rate '

under certain pump / flow conditions, and for !

evaluating the simulator response for !,

acceptability.
|

5.2.6. Responsible for developing a list of safety i
I equipment surveillance procedures that are or ,

L
will be used for: training on thac unit. |

; (rigure.7.3). ,
~

.

6.0 INSTRUCTIONS
,

6.1 Establish List of Normal Plant Evolutions
-1

| ,

i 6.1.1 Figure 7.1 lists the 10 Normal Plant
i Evolutions required by AN8 3.5. Review !.

Figure 7.1 and determine which of these 10-
'

evolutions will be performed b{ on figure 7.1this. ,

procedure. Check "yes" or "no|
to document this decision.'

.

6.1.2 If.an evolution on rigure 7.1 will not be .
,

tested, list the. reason why.., Valid reasons
for not testing an evolution could be: .'

o Technical specification Limitations.

Example: MP2, Technical ~ Specifications |
'

pronintt' critical ~ operations ~with less
than full' reactor coolant flow.

r

o Plant procedural limitations,

o Evolution' covered int another
certification test. The-Reactor core- i

system Test may be used as a-substitute -

for 69 " Core: Performance Testing", at the
A80T'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:7.1,1those
plant. operating jrocedures that.will be used ?

to fulfill each-required plant evolution.- |

|
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i
!o

! !

i Note: It is the intent of this procedure to use
plant o erating procedures as a-basis for ;

- normal lant startup, shutdown and
isurveil ances to verify the simulators

ability to perform normal plant evolutions in !

real time. ;
,

L - 6.1.4 section 6.2 will describe the writing of a :

| unit specific test procedure to test all i
. required evolutions listedson rigure 7.1.. ;

,

Atithe completion of writing the-unit- |
specific test procedure, record on Figure r

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 i,

.

specific test procedure correspond'to.the :
'

i required evolutions on Figure 7.1.

6.2 writine of Normal Plant Operations Testa k
i
i6.2.1 Ear.. unit shall write a normal plant -
'

; operations test to encompass all those
required evolutions listed in Figure 7.1,

i which have-been checked "yes". -

6.2.2 The unit specific test shall be written as

Attachment 8.1 for MP1.

Attachment 8.2.for MP2.

Attachment 8.3 for MP3.

Attachment a.4-for cY.

6.2.3 A figure 7.2 test cover. sheet shall be the
cover sheet for each unit specific test.

,

6.2.4 The unit specific test, as per,NSEM-1.01,
will be under the control of the-unit A30T 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 Beatup,
Reactor Startup, etc.).

{
'

6.2.6 - Esch major sub-section of the test:(i.e.,
Plant-Heatup) shall use plant operating
procedures as-the basic method-of providing
direction to execute the test on the
simulator.
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Notet While it is the intent to use plant operating
procedures as the basis for performing normal
plant evolut\ons, other means will alco be
used to verity Simulator performance. Por
example, a plant procedure for heatup mayspecify starting 2 RCP's. However, the
Simulator RCS heatup rate needs to be
verified as being consistent with the
reference plant's 2 RCP heatup rate.
Therefore, an approach of using operating
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 thatthe simulator can, in real time, be
continuously operated over the range from

,

cold shutdown to 100% power. Por example, alogical sequence could be:
1.0 Plant Heatup, .

!2.0 Nuclear Startup-.

3.0 Plant Startup i
.

a4.0 Load change to 100% power.

5.0 Reactor Trip & Recovery to rated power.

Plant Shutdown i6.0. '

7.0- Reactor Shutdown.

8.0 Plant Cooldown.

6.2.8 Each major subsection (i.e., Plant Heatup)
should contain the following informations

Initialisation requirements to start theo
test. ,

which plant procedures will be used and ao
requirement to record which Revision
Level /t of changes of the procedures to be-
used.

4

Which surveillance procedures are required
,

o
to be completed during this subsection and ,

'

a statement that completed surveillance Lforma shall be attached.
Which plant operating. procedure forms are'o i

required to be attached.
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| |
'

J

)
|
;

|
'

o A listing of any. simulator respenses that
need acceptance criteria to be verified !

during performance of the operating i

procedure. (i.e., when 2 RCP's are j
'

runnin the RCs heatup rate shall be t

20-25'g,F/h r ) . ;

| ~ The completion criteria'for.the major sub-:
"

o ,

section, i.e. " Plant Heatup is complete
when RCs temperature.is at 532'F and RCs'

,

pressuret is at 2250 psia with all 1
surveillances complete".i

6.2.9 The unit specific test procedure shall list k'
all procedure forms ar surveillance formse

that are to be completed and attached.-:

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
on figure.7.3. j

,
.

.

*
.

L6.2.'11 All surveillanc6s 11sted on Figure 7.3 shalli

be tested per: this procedure. The only
exception shall be multiple facility ,

| surveillances. For example, if the service
water: Pump operability test - racility I
surveillance will be done, the service water- i,.
Pump operability test -' Facility II

~

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.. ;

.

d.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. c

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 beiavoided where possible,
It is the intent of the Normal Operations Test. .i

to replicate actual plant evolutions.
.

6.3 Performance of the Unit Specific Test
,

:

!
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4

,

6

i.

'

,

l &

6.3.1 The unit AsoT.shall sign the cover sheet to !release the unit specific Normal Operations
Test for performance. ,

6.3.2 Assigned instructors shall perform the-test
in the. sequence specified by the test
procedures. 3

;
6.3.3 Assigned instructors shall fill in anyi

1 information required by the test and attach' !

:,

required completed forms.
i

!a6.3.4 Any deficiencies noted during the performance,

i iof the Normal Operations Test shall be
ibrought to the' attention of the ASOT to

| determine if a DR should be written. !
t

;

-6.3.5 The completed procedure and associated
paperwork shall be verified by another
instructor and his signature shall be
recorded on.the " Normal Operations Test Cover- :

'

Sheet". The instructors signing'the test
cover sheet for " Performed ty" and " Verified , t

i

sy" may both have been assoc:,ated with the
test performance but the signatures for
" Verified sy" and " Performed sy" shall be the .

| sigreatures of 2 different instructors. .

,

'

6.3.6 The completed' package shall then be forwarded
to the ASOT for final acceptance.

6.3.7 If the test.is being performed during the 4
year performance cycle, the cover sheet shall i
contain a listing ,,n the comments section asto what section of the Normal Operations Test

, .is being performed. '

1

7.0 FIGURES

7.1 Normal Plant Evolutions List '

7.2 Normal Operations Test Cover Sheet i

,7. 3 Surveillance Listing

8.0 ATTACMMENTS

8.1 Millstone Unit 1 Normal Operations Test Procedure 4
!

*
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!

i

i

l

8.2 Millstone Unit 2 Normal Operations Test Procedure '

8.3 Millstone Unit 3 Normal Operations Test Procedure

'8.4- connecticut Yankee Normal Operations Test Procedure
,

i

1

.

:.

. .

.

:

i

,
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Figure 7.5

NORMAL PLANT EVOLUTIONS LIST

UNIT ,

Date: Dates
Instructor AsoT -

1. PLANT STARTUF

Wil1[be tested by this procedures. Yes [- } - NO ( )o

o- If no, state reason:

1

i

o operating Procedure (s) to be used

o- Unit specific Test step numbers which
,

will complete this requirement
,

!

2. NUCLEAR sTARTUF ,

,

i

o Will be tested by this procedure: Yss [ ] NO [ ) '

'

o If no, state esason: ;

o operating Procedure (s) to be used:
,

1

o Unit specific Test step numbers which
will complete this requirements e

3. TURRINE STARTUP AND GENERATOR SYNCERONIsATION ,

'

c N111 be tested by this procedure: YEs ( ) NO [ ] f

o If no, state reason:

|

o operating Procedure (s) to be used:

o Unit Specific Test step numbers which !
will complete this' requirement: jL ,

i
:

i
-
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rigure 7.1

NORMAL-PLANT EVOLUTIONS LIST

UNIT

4. REACTOR TRIP AND RECOVERY

o Will'be-tested by.this procedures yks;[ } NO (' )
o If no, state esasont

operating Procedure (s) to be use'd: |o
I
'

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:
'

i

o operating Procedure (s) to be used: ;

o Unit spee?!(c Test step numbers which 1

will comple e this requirement

!
6. LOAD CRAHGES !

o 'Will be tested.by this procedure: YE8 ( ) NO ( ) 4

!
o If no, state reason: I

o operating Procedure (s) to be usede.
]

o Unit specific Test step numbers which !
will c'omplete this requirement

|
|

|
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Piguro 7.1

NORMAL PLANT EVOLUTIONS LIST
UNIT

__

i

$

7.

PLANT OP8 RATIONS WITH LESS TRAN PULL REACTOR- COOLANT PLOW
.) | Will be tested by this, procedures

yg3 [ } go ( jIf no, state reasons-o

.

Operating Procedure (s) to be used:o

Unit specific Test Step numbers whicho

will complete this requirement
,

8. PLANT eh0TDOM+
,

Will be tested by this pracoduceso

yts-( ) NO (
'

If no, state reason:o-
"

!

.

Operating Procedure (s) to be used:o-

Unit specific Test Step-numbers whicho

will complete this requirement:

9.
CORE PRRPORMANCE TESTING,

Will be tested by this procedure:o

* yg8 (1 1 NO ( )If no, state reasonso

Operating Procedure (s) to be usedo ,.

Unit specific Test step numbers whicho

will complete this requirements
s

.'
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riguro 7.1,

. - i<

|- NORMAL PLANT EVOLUTIONS t2ST.
'

L

UNITJ
[:-

'

~

, '

l-
<

.;,

i

10. SURVEILLANCE TESTING:'
*

, -

o. Will be testedsby-this procedure:
YES [ . ). - No (; )

.

o. If no, state' reason:

]
<

>

o ; operating;, Procedure ('s) to.be used: i

Unit-specific Test step ausbers whicho .

will complete this requirement:'
i.
\.

-
.

I

i

- \
' filb

-
,

',- +

,
.

P

\

I< ,:

6
,

I .

|
'

1

!
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Figure 7.2- ;
, ,

iM35tAL OPERATICNS MST COVER SHERT,

'

12t!T . AfDODBfr NLNSER i,

;

i Released ~for. Performance'By:
fAscr Dh5 '

,
. t

Performed By: !
- onN 1

a
Verified Byt!

'

DAM,.

e

l '

Accepted By: !1

Aspr DAN ;

1,

1. List of operating ~ Procedure Forms Attached (
,.>

,

,

|

|
>

.

t

2. comments Attached Yes [ ] No ( ),-

!
..

r

- )

t

L<
1

I
,

.

s

now: 0'
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1.0~ PURPOSE

The purpose of'this procedure is to test those features of the
Simulator Instructor Station which are important in providing

L
simulator training and any effect an operator's-actions during

*

training.
,

I

2.0 APPLICABILITY
'This procedure-applies to the Nuclear. Training Department (NTD),

including-the Operator Trainity Branch (OTs), Simulator
Technical Support Branch (STSB),nand other Northeast Utilities
'(NU) organisations=performingLfunctions-in support of the NU :

'

Simulator Certification Program.

3.0. REFERENCES
,

3.1 ANSI /ANS 3.5-1985 --This standard states the minimal
'

ft.ctional requirements =on design dats and simulator
-

performance and operability testing.

3.2 NRC RG 1.149-Rev. 1,; April 1987-- This guide describes a'n
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 NUREG 1258 December,'1987 - Describes the procedures and
techniques which willebe employed-to audit certified
facilities.

!3.5 INPO 86-026, Guidelines for Simulator Training October,
1986.

4.0 DEFINITIONS ,

. . 1

4.1 Deficiency Report (DR) - Form (STS-BI-F1A) used by the !

operator Training Branch (OTB) and the Simulator Technical
Support stanch (STSB) to record all identified' simulatorl

deficiencies between the simulator and reference plant.

any digital or analog. computer4.2 Input /OutputJ(I/0) -

inputs / outputs.

.
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4.3- Snapshot - the-recording ofithe presentistatus of all I

simulaEorsdigital/ analog I/O's.- After this snapshot is !
taken, the' simulator may be initialised'tosthis-condition. 1

at some later time, j
4.4 Backtrack - the ability to move'the simulator back in time = !

to conditions which had previously. existed. This is
accomplished by the 's'utcmatic storage (at one minute.
intervals)oof tha ;;Qulators I/O's1over the past hour. j

4.5 Frnese .the stopping of alixsimulator-dynamic modeling. .!
'',

l REen'the simulator is'taken out of freese, the-model will-
centinue .tcr run f rom the -time- that it1was - placed in
. r.. s e . - |

40 Slow Time in reality, thisfis the expansion of real time
which produces the' appearance'that a= transient is. ,

occurring at a slower speed. The' slow time:which can be
selected can vary <from 5% to 954 ofyreal time (at-5%: ,'

increments).

4.7 rast Time - the increase in the speed at which.certain
parameters-(such as Xenon, condenser air ~ evacuation, RC5'
heatup, RCS cooldown,-turbine metal;heatup, turbine'astalL
cooldown, and decay heat) are modelodito change. ,

4.8 Boolean Triquer - an algebraic expression which11s used to. '''

automatically activate a malfunction when'its.value
becomes true.

H
4.9 Composito Malfunction, -a3 combination of.up.to 10

:predefined simple malfunctions which can be arranged in a
logical sequence. Once' built, this composite malfunction ;

is stored and can be used st any time.: ,;
.

1

5.0 RESPONSIBILITIE8

5.1 Assistant Supervisor Operator Traininge(A80T)-

5.1.i Responsible for assigning:Instructorsito write,
perform and document instructor station. tests.

..l.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.
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5.1.4' ' Responsible.for scheduling.the. accomplishment of-

:all instructorLstation tests on a: continuous four' ,

L year basis.s -!

5.2 . operator Instructors- J
~

5.2.1 Responsible for conducting instructor station ,

~ tests required for simulator certification.:
.

5.2.2, Responsible for; writing Deficiency; Reports (DR) 3
andcretests for' instructor-station' capabilities

"

that:do not: respond as. required-during.the' tests.
,

5.2.3 . Responsible!for' completing all documentation'of *

instructorEstation tests.
i'

5.3- STSB
I

5.3.1, Responsible for resolving any;DR's' generated by
this^ procedure,

,

L 5.3.2 Responsibleifor providing'supp6tt to CTB when. ~

requested.
'

, ,

,

a. 6,0 INSTRUCTIONS
,

! General Discussion'
?This. procedure tests:thoseifeaturnstof:th's simulator instructor
-station which could impact anioperator training session. If

additional instructor station testingfis= judged necessary-by an

|
individual unit ASOT, he hast the: option (per NSEM. 4.01/6.1.2.5)

H to' write a system test for thefinstructor station. The testing- 's

performed by this procedure.; ensures:that allt four of NU's
simulators 1aeet.tho' basic. instructor station requirements-

necessary-to' support. operator training. :

h 1s

6.1. Backtrack 5

>

6 .1.1 - -The backtrack = capability of the simulator will-be l
'

verified'by' initiating a reactor' trip and'
recording data atispecific times. JAt'the
completion;of the transient,.the simulator-will be
backtracked to these sameJtimes and a second set

h -of data recorded. These: data points will'be
comparedLto-veri-fy proper backtrack capability.

i

r

a

!
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l6.1.2 Use rigure 7.11(simulator Backtrack-verification)'
-to-document the testing of'the backtrack
capability'of the simulator,

h 6.1.3 Identify.the Unit,JIC number and DateLon' Figure
L 7 .1.-

6.1.4 Fill in the' instrument number'on Figuref7.1 for 1- 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
Instrumentc(0-100% level) is recommended.

I"

Note: A levoluinstrument is' recommended for consistency H
with the acceptance criteria described later.-

L Leveliinstruments have a consistent: span of '
L '0-100%; ~ temperature,~ pressure-or flow instruments; i

have highly variable spans making acceptance-
criteria? difficult to apply.- For example,71%'
error on1a 600*F~ temperature: instrument.is 6*Fi J

while a 1%'errorLon a-300'F instrument is 3*F. . ]
Use'of atl% error criteria on'a level instrument *'
always implies : a It ' level: error.

*

6 .1. 5 - Roset to a full power ~IC'and keep,the simulator.in
freeze.. :For:the. instrument chosen-to be recorded,'

verifynthe instrument ~value.on.the-instructor >

-stationEis consistent with the control board: 4'

l value.- ' When-directed to-do so in'the,following

L steps,. record on Figureo7.1, the reading fros the 3

instructor station to.as many decimal' places as-!- ,

the instructor station gives.- }
6.1.6 Place theosimulator in run to stabilisesand at

exercise time 1 minute, tripithe reactor.

6.1.7 starting at exactly 1 minuto exercise time and at
'exactlycl minute intervals,Taanually recordethe
value ofithe-selected analog point on figure 7.1, ;

,

under theicolumn "Real Time Values". ,

i

6 .1. 8 ' continue recording the data.untill7'ainutes
exercise: time has elapsed,-then freeseLthe- :i

simulator. j

6.1.9- Backtrack the. simulator and record"the;exerciseL
: time-and analog value of the selected point on
Figure 7.11for:each' backtrack file that existsL

L -during the 7 ainute interval. The backtrack files !
-

'

are at 1:sinute intervals. Compare backtrack &'

real. time valuesLagainst each other,
,\-

.
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sa 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. TheEl% criteria'is
applied by subtracting the real. time value of-p o ,

level (in %) minus-the backtrack value of level
'

(in 4). The absolute value of this difference ,

shall be less than it.,

6.1.11 If'all dataJpoints-.are within 1%',1 theiinstructor ,

will sign-rigure 7.1 and submitLit~to:the ASOT for.
review, otherwise a DR shalltbe submitted,1
referencing this certification test / step number. >

6.1.12. Whenever ~ this test is' performed, the sameLlevel-
instrument <(selected:in 6.1.4)~shall be used for
this test,4unless extenuating circumstances exist,- 1

g -
as determined by.the ASCT.

.

6.2 Freese-

6'.2.1 This capabilitv will be accomplishediby placing
the simulator in'freese and observing both3the,

"instructor station and the simulator to verify:
that the computer model is.nottactive.

^

6.2.2 Use rigure:7.5 (Simulator Freese Verification) to
document the accomplishment ~of the freese- .

capability of.the simulator.

a 6.2.3 Place simulator in freese and~ observe indications
listed on Figure 7.5,' Step 1.

,

L 6;2.4 If the conditions'of Step l'ars .iatisfied, sign
rigure 7.5 and submit'to theEAavT..

,

i

6.2.5 If the conditions are. not satisfied, a DR will be-
written to have this discrepancy corrected.

6.3 Snapshot 7

~

6.3.l Roset to anyLIC,.run for 1 minute, then freeze.

6.3.2 Record on rigure 7.6,.the following information:

6.3.2.1 For-any four. control board meters,
record the instrument'ID,= control-
board value,-corresponding PPCLID;

and PPC value..
L

4

i

o
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6.3.2.2 For any..four-simulated annunciators,
"

record the annunciator panel
location and condition (on/off).

l

6.3.2.31LFor any 2 analog remote, functions, ]'
record the ID and value. .ror any32
digital' remote. functions, record:the 1-

ID and Value. q
.

'

6.3.2.4 .ror:any four' control board switches. ,

record the ID and:conditiens-(open,
close, etc.)'.

6.3.3 Take:a snapshot:ofDth's current conditions and
store ituin aftenporary IC'. .[

c

6.3.4 By:whatever means| practical, place all analer '
3

and digital points-selected-above to.a- "
substantially different value or state so
that when resetting to~thetsnapshottofistep
6.3.3,.any problems will be,more easily.

Jdetected.
-

6.3.5 Reset to the snapshot Ltaken in Step 6.3.3 .and - [

' leave =in freeze.
' J,.

6;3.6 Compare allfparameters on rigure 7.6.to the ,

.'
snapshot conditions.and verify'they are the
same. ,

|
y
i 6.3.7- If conditions of all1 points on rigureJ7.6.are

the saae', sign _off rigure<7.6-and-submitrit ,

to the A50T~ .
,

6.3.8 If conditions,of all' points on Figure 7.6;are
!not the same, submit a DR.

6.3.9 whenever thisitest is performed, the same- ;

meters,cannunciators, remote, functions and' >

switches selectedrin step-6.3.2 shall be-used'|
'

.

for this test,1unless' extenuating circus- ,

stancesiexist,-as determined--by the A80T. 4
3, .

6.4 rest Time! ,
t

6.4.1 'All' fast time parameters modeled-(i.e. heatup 'i
rate,, Xenon cone., etc.) will be checked.

6.4.2L . Complete;a rigure 7.2 for each fast time parameter- ,

-verified.. D.
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6.4.3 Record on Figure.7.2 the parameter to be evaluated
(i.e., RCS heatup' rate) and IC used.

6.4.4 . Identify the analog. data point that,will be- ,

tracked to, quantify,the fast time rate (example ;

I for fast time RCS heatup rate, TE115). Preferably'
the analog data 1 point selected!should be from the "t

contro): boards, however.in some--cases the
instructor; station ~or hazeltine' terminal-may.need
to'be used.1 Ensureithat the, location (Control
Boardr Instructor stationLor-Haseltine) and analog
point ID'are identified on Figure 7.'2 under.the-

~

,

sece. ion " Analog ~ Data Point to be used:for (
' evaluation".: j

6.4.5 Roset to'the selected-IC. ' Record one Figure 7.2
any simulator: control board manipulations that are

. necessary. .Thistinformation~shall.be recorded.
|

under-:the heading that readsu"Brief Description.of.
Simulator Test' Steps". Any. manipulations so; ;

| indicated shall1be written and-performed to :
"

' - maximizeLeopeatability of resulta- : After any-. .

simulator control. board manipulations are
- performed, run for one minutesto'stabiliseJand.
then freese the simulator. .

6.4.6 Take.a temporary' snapshot'and recokd value of
selected analog point on-Figure 7.2.

6.4.7 Return to'run, allow simulatorEto:run for' exactly.
. 5 minutes then freese the simulator and record
final 1value of' selected analog 1 point onjFigure. '

7.2. .

t
.

. .

!

6.4.8 Reset to the snapshot taken;in'6.4.6;and r'7ord'

the initial.value of.the analog point:and was (
fast time rate that will be--selecte_d on Figure =
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.i,
l

<

6.4.11 - Record the final value of the. selected analog
point on Figure 7.2.

6.4.12.' Compare _therdifference between normal' time and
fast time.

1
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Note: Numerical Acceptance' Criteria are not appropriateL j
for fast time. If the parameter-can be-speeded up
using: fast time,1thattis acceptable,-.sincesa

h student does not know:the correlation of. fast' time.
': - rate,at|the-Instructor: Station.to the control. ]board response. This-test-should be considered' 4

documentation ofcsimulator response to.a selected 1
ifast time'~ rate-(preferablyLthe maximuaLInstructor

Station fast,timetrate). I
1

6.4.13- If the-difference'is11arger for fast time thkn .I
normal time,; fast-time:is verified forfthatt i

parameter, cIf: f ast- time is verified,, the - J

instructor'shall. sign. Figure 17.2 and forward!it to.
H|.thenASOTLfornhisLeeview/ signature. If fast time

is not verified,nthennsubmit a DR,or reconsider I
this parameterffor having a fast' time option on=
the Instructor 1 stat''n. q

6.4.14 Repeat Steps /6.4.2 thru 624.13 for each parameter
'that has a fast. time capability.-

. . i

' henever thisLtest is repeated', the same fast.ttaeW
'

, . 6.4.15'
rate,; analog evaluation pointjand simulator; test y
sequence shall be-followed to maximise:reproduc- o

ability of results. .

6.5 slow Time 3

6.5.1 Slow; Time; capability of thes simulator'Will'be l
tested by comparing 2rreactoritripsLstartingsfrom
the same conditions.: Loneitrip will:be in normalJ

'

time for 1 minute,Ethe other in' slow time'(1/10)'
'

| for 10 minutes. . Values of-3Eselected: 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:recordithe3IC. number
and date on. Figure 47.3;.

. 6.5'.4' Allow the-simulator to run-for aLainute to:
''

,,

:stabilise.-

6.5~.5 Freese the simulator, record.on Figure 7.3 the;ID. I
and values"ofL3Lselected analog points-which.will.
change-rapidlytduring a' reactor trip.- Level: >

instruments:are recommended to be consistent: with a

acceptance criteria described;1ater. Also record-
the.simulatorhexercise time. Ensuresthe simulator.
stays in freeze.

1
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6.5.6

Take a. temporary snapshot and maintain simulatorin freese.-
6.5.7 Trip the reactor as soon~as the' simulator 1out et freeze, takeino actions. Allow.this-

comes
transient
minute exercise' time:and then' freeze-theto continue'for exactly 1 additional'

,

simulator. .
6. 5. 8 - ' Record the values of the 3 points and exercisetime on FigureJ7.3 ;
6.5.9 Roset!the' simulator to-the'anapshot taken in 6.5.6

and~recordLthe;3' parameters-e.ad exercise time on-Figure 7.3. ~ Reep the simulator in freese.
6.5.10 select slow time (1/10 normal time)'and tripithe-

reactor as soongas the'aisulator is'taken-to run.
-6.5.11 s

Allow:the simulator to'run for-exactly =10 minutes;
real time, exactly-1 minute exercise-time and thenfreeze'.

6.5.12 Record-the data for thel 3 parameters and exercise~time on Figure 7.3.-
6.5.13

If the values of the 3-points takenLinL8tep'sH6.5.8 .

and 6.5;12 are within~1%, thenLalow timei accuracy'is verified. Ther.1%Laccuracy requirement is:
applied to.the' difference (absolute value).between
real time levelivalues (in %)e and'alow time' levelvalues (init).- .The instructor.will sign Figuret
7.3 and forward it:to the A30T for.his approval. -

6.5.14
If the.1%1accuracyjacceptance criteria is not' met,
then a DR shall"be-submitted.

6.5.15
Whenever this:testcis. repeated, the:saaeoanalog-
points shall.be used.tossaximise reproducabilityof results.,

6.6 Boolean Trigger

6.6.1 ThisJcapability:will be tested by building a ,
-

'

Boolean and' verifying ~that a malfunction ~will'be.
activated whenLthe~ Boolean condition. exists.

6.6.2 Figure 7.4 will beLused to document theBoolean Trigger test.

Rev.: 0-
Date: 8/17/88
Paget 9 of L 13fNSEM-4.11

g j_ . . . . - _.



_ _ . . _ _ _ _ . _ , _ . _ _ ____. _-_._ _ _ _ _ _ _ . . m._

,m .
. ,

>

t

,

~

6.6;3 fauild a.soolean Trigger.and describe it-on rigure. .

17.4. !,

6.6.4 Enter a malfunction to be actuated bygthis: Boolean'' ,

: Trigger. >

,

6'.6.5 Establish.sia'ulator conditions which will trigger .

the' Boolean andiactivate the-malfunction. '!
t

6.6.6 If the Boolean Trigger activates the. malfunction,
when theLBoolean becomes true,'the test is'
successful-and the instructor will sign /date

4
p rigure 7.4. '

6.6.7 If the Boolean Trigger ~does we.x Oroperly activate
the malfunction,-a DR willfb61k6heitted.: q

i

' 6.7 Composite Malfunction t
'

.!
6.7.1 Figure 7.4 will be'used to 44cument1the Composite

i Malfunction: test.
' '

.

A
'

~

6.7.2 Build a composite Malfunction and describe:it-on
rigu r e :~ 7. 4. The composite shall-test the maximuni .

numberLof malfunctions available by inserting;them- .

at various pre-programmed exercise times..

'!6.7.3 Enter the Composite Malfunction.-
,

S.7.4 If allithe, individual malfunctions actuateLat the .

"
correct exercise' times, the: test is successful,
.andLthe instructor should sign /date rigure 7.4.. ;

i

6.8 : Variable ' Parameter - Control
''

6.8.1 Select an analog-point to be used to demonstrate. I
the Variable Parameter Control function ofLthe-

! ' Instructor Station; An analog pointLshould be ,

selected;which, when changed using the1 Variable ,

: Parameter ControlEof the'InstructorLstation, twill
'

.

chaveva discernible effect ontplantuoperation f

(i.e., RCS boron concentration at power).' .!

6.8.2 Pigure 7.4:will-|beLused-to document the test'of:. >:

{the variable Parameter Control. function. 3

i

16.8.3 Roset to a 100% power initial condition. 1

E
1

| "
*

\ ;

L i
,
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log point-on the Variableset upithe selected anad record on Figure 7.4 the6.8' 4.
Parameter.pushbuttonian

< parameter:used and increment used.
i
'

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 control' -j
: panels. H,

6.8;6 'Vorify'that.when the " decrease" button'is pushed,
the selected analog value increments _ properly and
;a di:cernible effect can:be seen-at the: control-

,

L

panels'.

6.8.7 .If the variable ParameterzControl function _

operateszin accordanceEwith steps |6.8.5 and 6.8.6,
: sign;and date Figure?7.4.

If the: Variable Pa'ameterLControl. function ~does6.8.8 r

not:seet.the'above. acceptance criteria, submit-a .

DR.
*

6 '. 9 I/O override

Note: The I/O Override > function provides: the ability 'to ,

overri'de any AnalogTInput (AI) or Output 1(AO),
DigitalnInput,(DI);orioutput~(DO), turn offyor on.

any annunciatorLorJuse the/ annunciator "crywolf"~

feature. .The number ~of-AI!s, AO's',iDI.'s, DC's and
annunciatorsiis:very large.' It>is the4 purpose-of

override featureshb;the capability of-these I/O-yitesting'assingle example of
this' test to verify 1

;

each I/0~ override' feature.: , Any: specific-I/O i

override feature?used~ inia specific training
session would:be verifiedspriorito'that training
session. )

E . . .

! 6.9.1- Roset to any full' power'ICLand record the date of
-this test on rigure:7.7.

6.9.5 Select an annunciator whichais:off and record its
position /name 1on! ri gure = ,7.7. ,

6.9.3 :Using.I/O override,~ turn the' annunciator on and
Yi. verify-that?it.flashesxinitially and when

acknowledged, goes solid andistayscin. Record the
successfulfcompletion.on Figure 7.7;

,

,

6.9.4 Select an annunciator.which is on and' record its |
'position /name on rigure 7.7.o

L
|

Rev.: 0
Date 8/17/88
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6.9.5 'using I/O override,, turn the annunstator off and i

verify that i t: flashes; initially ~and when-
acknowledged / reset, goes.off. Record the
successful completion-(yes or:no),on Figure?727. j

6.9.6 Test the Crywolf I/O Override feature'.by. selecting- Y
~

an annunciatorLinitially off and' record the. 1
~

annunciator selected 1on. Figure'7.7, Section:2(A). q
'

3
u ,

'

6.9.7 Use the I/0:OverrideLfeature for crywolf andL .

observe that therselectedLannunciator1.is initially
off,= flashes on'and when: acknowledged, the 3

annunciator clears. Record ' the'' successful 4 <
>!completion.(yeslor no)'on Figure-7'.7, Section'

2(a ) .- t4 , ,

6.9.8 Test the; Digital Input (DI)JI/O Overrideifeaturei

by selecting,a DI;fros<a contro15 boated handswitchi !

and record its ID. on Figure: 7.7,- Sec. tion-- 3( A) .- q
'

6.9.9 Luca'I/O' Override;to fix the selected 1DI-in one;
positiont . Mover the handswitch- and verify Lthat; thei ,w "'
selectedoDI:does'not= change. Recordt the

p. Section-3(B).. '
= '

onLFigure|7.7,successfullcompletion-(yes or no)
~ "

,

. g.

6.9.10 Test ~theedigitalcoutputF(DO)CI/0'Overrideffeature-
'

~

,

by~ selecting:aL:Dorfron'a controllboard"lightiwhichL
1is associatedLwith a handewitch'and; record"its3 ID. s

on Figure 7.7,nSectionc 4(A)~.i '

1 +'

6.9.11 Use I/O Override 1to fixLthe1 0 inJonelposition'. t
~

'

Move theshandswitch and: verify.that the-selected *
,

DO does/not change.. _ Record"the successful, :
'

completion L(yes; orr no)*on- Figure ' 7'.~ 7, p Section) -

,

.,

-4(R).

.6.9.12, Test: thel Analog [0utput ' ( AO) nI/0 ~ 0verride Lfeature
: tur selecting;an AO L associatedLwithi a eeterJ output . i'

fand record'its IDDonDFigure.7.7] Section,5|A).- |-
. .

f

Use/I/0 override,tofixtheanalo!tivetolits.Houtpu't,to:a 1/6.9.13- '

substantially different1value rel
BL current;value. verify the1aeterschanges~from the )

currentsvalue.to the I/O overrideivalue.L~ Verify i
that no. control board ^ action:willVehanget thec

;

analogcoutput value. Record the'successfulL
J completion-(yes or<no) ontFigure.7.7, section.

5(B).
'

' '

h
q

3

.Rev.: 10
'Date: 8/17/88
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1
:6.9.14 . Test'the Analog 1 Input (AI) I/O override feature by j

selecting an AI, and record its ID on Figure =7.7.,. I

' Section:6(A). '

.

6.9.15 Use>I/0;0verride'to fix.the: analog input to-a-
substantially different value relative'toLits- 1

'

; current'value=. Verify that no control board
action will change the analog' input value. Record,

- the successful' completion-(yes or no) on Figure 1

R7 . '. , Section.6(B).
|

I

| 6;9.16 If'allEof Section 6.9 is successful, the
instructor should sign Figure 7.7 and forward it'

to the ASOT for; signature..

6.9.17-.If'any ortions of-Section 6.9 are unsuccessful, a-
DR shal be written: referencing this-test.

6.9.18 Whenever|this test (Section 6.9) is.reperformed,
the same.AI, AO,.DI, DO and annunciators.shall'be.
used to ensure reproducability'of-results.

6.10 .The. entire instructor station test shall be repeated onoe
.every four years.

,
-

L

1 -

7.0 FIGURES J

. (1
7.1 Simulator Backtrack Verification

,

7.2 Fast Time Verification

17.3 Slow Time verification .;

.7.4: Boolean Trigger,.. composite: Malfunction i

7.5 Simulator Freese Verification

|7.6 1 Simulator Snapshot verification
L ..

| 7. 7- I/O' Override Test. i
l 1

l8.0 ATTACHMENTS
,

'
None

-a

j.

'

Rev.: 0
Date 8/17/88'|
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Figuro:7.1_ ;;
-

,

SIMULATOR - SACRTRACK VERIFICATION
,

i-

. IIT ;

A. I C _- _,-DATE RECORDED _
j. 21 DATA

<

. REAL-TIME REAL TIME
%

INSTRUMENT 4 VALUES IEXERCISE TIME'.
BACKTRACK VALUE- BACKTRACK

1 min'te: EXERCISE TIME
__

u '
_

2 minutes:' o I
i3: minutes

4 minutes'
.

::
s

'S minutes '

6 minutes
7 minutes ' '

T

3.
- VERIFICATION OF ACCEPTABLE. L ATA . 'l
Response Acceptable'per Section4

6.1'.10 Criteria
.

,

(YES OR NO)
OR -

(_

-

-1

DR Submitted 4

..

.

, .

.

'h

!
,

?

-(

s

-
,

Instructor-
__

Da te .- -

3

Kasis, tant supervisor operator
Training Date

iRev.: 0
Date: 8/17/88 i
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I
rigure.7i2- j

FAST TIME VERIFICATION-
'

.,

E :

I UNIT IC , ATE: '

:
FAST TIME PARAMETER'TO BE EVALUATED:

ANALOG' DATA' POINT TO~SE USED FOR EVALUATION:
i
,

BRIEF DESCRIPTION:OF SIMU!ATOR TEST STEPS: [

f

:

[
.

NORMAL = TIME
,

E
~1) INITIAL VALUE' (. Step.6.4.6). -(

3) FINAL VALUE (Step-6.4.7),

'

.,

.t
3 )' DIFFERENCE (Final Value - Initial Value)- ' ' ,

'

!,

, FAST TIME
1

FAST TIME RATE USED (Step 6.4.8)
. A

N1) INITIAL =VALUE ( S t e p 16 .'4 . 8 )'
i j

'

2) FINAL VALUE (Step 6[4.11)
.

3) DIFFERENCE (Final Value.--Initial Value). |
1.

If' acceptable per Step 6.4.13, sign,and. forward-to ASOT. '

L

| Instructor Datet
||

|

Assistant Supervisor-Operator Date
Training

Rev.: 0
Date 8/17/88-
Page: 7.2-l'of-1- q
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O
!, ,

i9 :

. , !''. r'i g u r e -7. 3 '"
4

3 ,,

1

Y SLOW TIME VERIFICATION'
I,i-

,,

,

UNIT
3 1

.
,

-1. -IC. , DATE RECORDED"

|

2. DATA-
?

e

S t e p' 6 .'5 2 5 step'6.5'.8
-

Analog'ID 'Exerc5se Time .Value' Exercise Time' Value'-
4

!

Analog Point-#1 ~}
'

-Analog Point;#2
'

Analog Point #3

s tep -- 6. 5. 9 ' step 6.5.12 , i

Analog'ID, Exercise Time iValue' Exercise Time Value 1
,

1alog Point #1 .;
talog. Point #2 .

Analog Point #3 j

'

(

3. ACCEPTANCE: CRITERIA

If values in' step 6.5.8'for each of~the 3' analog points'isLwithin li of-t

the value recorded at step 6.5.12, Acceptance" Criteria'is set.

ACCEPTANCE CRITERIA MET (YES OR NO)

.

Instructor -Date ,

:
i
!

| Assistant: Supervisor Operator Date
Training -

,.

Rev.: 0'
Date: 8/17/88
Page: 7.3-1 of 1
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L! Figure 7.4*

BOOLEAN TRIGGER, COMPOSITE MALFUNCTION ;*
1

' 'VERIFICATION

LUNIT . 1

1.- ' BOOLEAN TRIGGER- ;
'

A.- Description!ofiB'oolean Trigger:
,

1

.

:
, ,

'

Instructor Date- ,

1

q

i
2. COMPOSITE MALFUNCTION *

A.: Description of' composite malfunctions- !,

.

.i.

._

$

'

Instructor Date
t.:

,

!

3. VARIABLE PARAMETER CONTROL 1 w

A '. Parameter Controlled , Increment' Used
,

.i

Instructor Date
..

I

Assistant-supervisor Operator.
. Date. .

Training
'

''
,

!
-

Rev.: 0
Dates 8/17/86
Pages 7.4-1 of 1
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L Figure-7.5
, . .

i -. , 8INULATOR FREEEE: VERIFICATION
1

UNIT.
f

1.. Simulator placed in freeze-and the following items responded
_

. properly:. !
'

. !

i
Ai -Instructor Console Freeze. Indicating Light - ON i

. Computer:Run/Stop Status Indicators ~- NOT FLASHING (or .B. 1

as. appropriate'to indicato. computer not running): |
-1

C. Control Board Noters. CONSTANT ]'

'D. -Hase1 tine Tereinal .ALL. VALUES CONSTANTi: BASED-ON
'RANDON CHECRS OF RAEELTINE VALUES

.

$t

!
.

.I

Instructor- :pate

Assistant supervisor. operator Date-
Training ~ '

q

.

i

'l

i

1

Rev.2 0.*,
Dates.8/17/88 .. -|
Page 7.5-1 of'l |
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y F 4-
Figure,.7 6

-

_ , .
.

' 8 NAPS!OT - VERIFICATION : ;
.

UNIT- DATE _ IC'

a

1

A.- Meters-(A/os).
q

.Catl Board' Cntl~ Board'Inst Number ID- Value' 'PPC Point ID. PPC Value- J

.

..
.

. !

(1)- '

(2)
|

e

.(3)L
'

'

'( 4 ); ,
'

.

;B. Annunciators.(D/Os)--

..

Control ( On/Of f):
*

: Panel' Number Condition-
(1) '

,'

(2)
-

t

.. (3) i

;( 4 ) ' ' '
i.

..

' ~

C. Remote Functions . s

c

Number (ID) .Value
(1)

. 1 '

i
t(2)

(3)
1

4 .- (4)
,

D.. Control Board Switches

(ID) '

Switch Number Condition
p (1)

(2)
-

(3)
,

(4)
i

.1

Rev.t Q
Dato:~8/17/88

g4 Page: 7.6-1 of 2
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Figuro 7.6.

i- ., . -3 _

SNAPSHOT VERIFICATION-
1

It' acceptable per step 6.3.6,
submit a DR. (DR 6 ' sign-and forward to ASOT.

) Otherwise,

!
.

.

,

Instructor
Date

- J

L
Assistant supervisor operator,

-3

' Training Date -

>

i

.
!

|
,

\
*

-
,

'

l I

.i

'

. .

i

>

!

Rev. 0
Date 8/17/88 -!

'
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rigbro 7.7o-

,

.js

I/O OVERRIDE TEST
<

-). ANNUNCIATOR OVERRIDE CAPABILITY

'LDATE : '

'A) -Annunciator' Selected
_,

q
B). . Annunciator selected.above, initiallyJoff, I/O override,

successfully' turns annunciator on- : .a
(YES/NO)

o

C) Annunciator Selected 4

.D) Annunciator selected in (C), initially-ON,'I/O override- . \

. successfully turns: annunciator > of f

(YES/NO),

2) CRYWOLF
,i

' A)- ~ Annunciator Selected

B)' Annunciator initially off,: flashes on, when acknowledged, thea
' annunciator clears. ,

,

:(YEs/NO)
p .-

,

,

,)- DIGITAL INPUT (DI) OVERRIDE CAPABILITY. '

>A) DI-Selected-
;

B) DI does not change when'I/O override
is used

(YE8/NO) j

;\
4) DIGITAL OUTPUT (DC) OVERRIDE-CAPASILITY >

, s.

A) DO selected-

B) DO does not change when'I/O override is used .

'

(YES/NO) I'

;

5) ANALOGJOUTPUT (AO) OVERRIDE' CAPABILITY '

A) AO Selected

B) AO change's to selected value when I/O
,

override is used ,

(YES/NO)
,

Rev.: 0
Date 8/17/88
Pages 7.7-1 of:2- '
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Fi gu ro 7. 7.'. ,

.

I/O OVERRIDE TEST'
,. . .

l

.i : 6) -ANALOG INFUT (AI) ~ OVERRIDE CAPABILITY ~,

L ,AIJSelectedA)1
.

B) AI changest to selected value when-I/O'
override is used

~

4

L(YES/NO) .

l

!!

r

.

-..

!

.

\

.

..i

, .

Instructor ,Date

Assistant: Supervisor. Operator ;Date. ;
Training-

,

>1
:

Il

i

i
t

+

,

Re'v.- 0
.Date 8/17/88

.

Page:J7.7-2 ofM2 ;
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1
i1.0 _ PURPOSE \

1.1 .

Utilities' plant specific 6 Identify the physica1'dif ferences t etween Northk

$

64appropriate refer,ence plants.sulators.and their
i1.2

Assess the training impact of the differenc jidentified. es
,

.
-

2.0 APPLICABILITY !
:

'

--

!,

This procedure applies to the Nuclear Trai i i(NTD),

Simulator Technical ~ Support Branch (STSS) including the Operator Training Branch (OTB)n ng Department
|

Northeast UtilitiesL(NU)
,

and other !
in support of the NU Simulator Certifiorgar.12ations per, forming functions !

cation Progran., *

3.0
REFERENCE _S

3.1
ANSI /ANS 3.5-1985 -

performance and operability testing. functional requirements on design data andThis standard states the minimal
,

simulator
3.2

NRC RG 1.149 Rev. ?

an-acceptable methodolol. April 1987 This guide describe
endorsing ANSI /ANS-3.5,gy for certification byrequirements. L985 with some additional

3.3
10CFR 55.45(s)

Mandates a timetable for simulator
- ,

facilit

requirem/ certification and specifies additional testingesnts.
3.4

INPO Good Practice 70-504 -
effectively controlling simulator.configurationDescribes techniques for

,

3.5 '

NUREG 1258 December 1987 -
.

certified facilities.and techniques which will be employed to auditDescribes the proceduras
.

-

,

.

1 3.6
INPO 86-026, Guideline for simulator'Trai i1986.

n ng, October
~

.

4.0 DEFINITIONS
$

>

4.1 ?

Deficiency 3eport.(DR)

deficiencies between the simulator and refby OTS and STSB to record all-identified si- A form (STS-BI-FIA)used
mulator

!
erence plant.

.

|
L
'

<

4

i

Rev.: 2

NSCM-4.12 Date: 4/17/90
'

Page 1 of 8
,

' '

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



___...__ _ _ __. _ _ _ _ . . _ _ __ . . _ . . _ __ _ . _ . . , _ _ _ _ _ _

.

I
i

5.0 RESPONSIBILITIES'

5.1 Manager, STSB |
5.1.1 overall responsibility for.the development

and implementation of the Simulator Physical |
Fidelity / Human Factors Evaluation Procedure, j

'

4 5.2 Manager OTB
i5.2.1 Responsible for review and concurrent approval-

of the Simulatcr Physical Fidelity /Musan; Factors
Reports. ;

5.3 Unit Superintendents (or Designee) |
.

5.3.1 Responsible for review and; concurrent approval
of the Simulator Physical Fidelity / Human Factars ;,

Reports for their applicable unit.
I

5.4 Assistant Supervisor operator Training (ASOT)

3.

5.4.1 Responsible for assigning OT5 personnel to !
suppcrt the data collection requirements of'
this procedure.

/k:,

5.4.2 Reaconsible for assigning OTB personnel to4

ide.itify differences between the plant specific
simulator and the reference plant.

5.4.3 Responsible for assigning-0TB personnel to
assess the training.iepact of any differences i

identified.
!

5.5 Supervisor operator Training (sot)

5.5.1 Responsible for conducting a detailed review
of the exceptions to determine the aggregate

i effect upon the training curriculum and approval
of the Simulater Physical Fidelity / Human Factors
Reports for their applicable unit. ;

5.6 operations consultants

Responsible for coordinatin / \)documenting this procedure.g, perfctming and5.6.1
t

>

;

;

!

.Rev.: 2

Date:- 4/17/90
NSEM-4.12 Page 2 of 8

,

t

!

-- ,. . . . - . . . - - - , . , . , . - ~ ~ , , .-- . , , . , - . . . , -



. _ _ . -__

6.0 INSTRUCTIONS

6.1 Panel simulation Evaluation
6.1.1 control Room Layout

6.1.1.1 OTB shall be responsible for obtaining |z san updated set of control room photo-
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
determined by OTB to be required for
training.

6. 2 .1. 2 OTB shall determine if the simulator
contains sufficient operational panels
to provide the controls, instrum'n-e
tation, alarms and other man-machine
interfaces necessary to support the
training curriculum. This shall include
panels not in the main operating area,
e.g., back panels, and any remote
shutdown panels needed for abnormal or
emergency operating procedures.

<

A DR shall be written ter any differ-
ence determined to have an impact on
the training curriculum. Those
differences which hav6 no training
impact shall be documented on exception
Form 7.1.

6.1.1.3 OTB shall compare the furnishings in :

the simulator control room (e.g., desks,
operator's console, drawing / procedure
storage facilities, key lockers, status
boards, etc.) with the reference plant.
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 7.1.

Rev.: 2
Date: 4/17/90

NSEM-4.12 Page 3 of 8
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'

I'

6.1.1.4 OTs shall compare the relative locations
of panels in the simulator control roon
to the reference plant control room and
determine if the differences (if any)
detract from the abi' ty to conduct the
training curricul'um.

NOTE: Plant' drawings should suffice
for. plant dimensions / locations,
but actual plant measurements
may be needed in some cases. j

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 7.1..

6.1.2 Panel Layout

6.1.2.1 OTs shall be responsible for obtaining | /h\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 end operator
cuing /information aids.

6.1.2.2 OTs shall. compare ~the. locations of
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.-

!

OTs shall determine'if the
differencesj(if any) detract from
the ability to conduct the. training
curriculum.

A DRLshall be written for any
difference determined.to have an
inpact on the training curriculum.
Those differences.which have no
training impact shall be documented
on except|.cn Form 7.2.

Rev..: 2
Date: 4/17/90
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, 1

1
!
i

L 6.1.2.3 075 shall compare the general layout of !
components within a system or on a panel
to the reference plant, oTs shall ;

,

determine if the differences (: . any) !
detract from the ability to cr.'S,oct the
training curriculum. Attachmeat 8.1 '

lists those characteristics which have '

no training impact and for which no !
further documentation is required. !

A DR shall be, written for any. difference
,

determined to have an impact on the *

training curriculum; Those differences4

, ,

which have no training. impact shall be t

; documented on exception Form 7.2.
,

'

6.1.2.4 OTB.shall compare the application of
operator cuing and information aids |

-

.(e.g., background shading, mimic,-

;
demarcations, coding schemes, labeling !
schemes) on the simulator against.those '

of the reference plant. Attachment 8.1
-lists those. characteristics which have 1

no training impact and-for which no i

further documentation is required.
,

| .

| 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 i

documented on exception Form 7.2.

6.2 Component ridelity Evalu'ation I

6.2.1 OTB shall be' responsible.for obtaining an u dated / \|
set of panel photographs of the reference p ant <

for implementation of this section. . The photo- f

!= graphs should have sufficient resolution to be
! 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. All physical differences-greater than
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 impactLon the training a

curriculum, a DR shall be written.- Those i

differences which have no training impact shall i
be documented on exception Form T.3.

Rev.t 2 +
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6.3 Ambient Environment Evaluation
6.3.1 Normal and Emergency Control Room' Lighting

6.3.1.1 OTB shall be responsible for obtaininQ z san updated drawing of the reference
plant control room annotated to show
the location of the' emergency lighting
fixtures. Illumination levels will be
provided for normal. lighting conditions,
via 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 model of fixture,
wattage,-etc..

6.3.1.2 OTB shall compare the' lighting in the
simulator control room to the reference .

plant. Any differences in the illumina-
tion levels or location of the lighting
fixtures will be evaluated to determine
their effect upon the readability of
displays.

6.3.1.3 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
documente d on exception Forn 7.4.

6.3.2 Alarms, signals an. Incidental Noise.

6.3.2.1 OTB shall be responsible for providing
updated recordings of.those reference
plant alarms, signals and incidental
noises determined to be required for
training.

;

6.3.2.2 OTB shall compare the sounds of audible
alarms to the reference plant. Any
differences-in the volume level or tone ,

shall be evaluated to determine their.
effect upon the training curriculum.

NOTE: If auditory coding is used !
(e.g., panel-identification,. "

alarm / ring-back), it should be
identical for the reference plant
and~the simulator.

s

Rev'.: 2
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|
:

i

6.3.2.3 0T8 shall review the-collection of
simulated reference plant noises for
completeness and realism. The review ,

should include such things as control
rod step counters, turbine / steam noises, i

relay noises, etc.

6.3.2.4 - A 7R shall be written for any difference e

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 L

!h\ ;6.3.3.1 OTB shall be responsible for obtaining /
u dated photographs of the reference
p ant communications equipment.

.

6.3.3.2 OTB shall compare the simulator ;

communications systems to the reference t
,

plant.

NOTE: All communications systems.that -

are expected to be used for- >

i communicating with auxiliary ;

operators (instructors).should be
available and operational. !

6.3.3.3 A DR shall be written for any differences :

determined to,have an impact on the
training curriculum. Those differences-
which have no training impact shall be
documented on cxception Form 7.4.'

!

6.4 Simulator Physical Fidelity / Human Factors 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, operator 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 .

SOT determines has training impact. The SOT will .j
forward his-final version to the Manager, operatoi ' :

Training for concurrent approval.

'
1

Rev.': 2
Date: 4/17/90 -

NSEM-4.12 Page 7 of 8-

3

-- y_. ~- ,~,_-n .- ,. , - ~ ~ - , --,,as.~,p-_ v,m,----- m -,-se- -e-. ~---~r n =



,

,
,

6.4.3 The. MOT will forward the report to the applicable
Unit Superintendent for concurrent approval.

6.4.4 The SCCC will make final acceptance of the
simulator Physical Fidelity / Human Factors Report.

6.5 Implementation

6 . 5 . 11 A simulator Physical' Fidelity / Human Factors
Evaluation shall be conducted annually in those
areas where the reference plant has undergone a i
change since the last evaluation.. This annual
evaluation shall coincide with the date of the
initial certification submittal. The previous
simulator Physical Fidelity / Human Factors Report

-

shall then be updated to reflect the new
evaluation.

NOTE: For initial submittal, this procedure
shall be performed in its entirety in I
order to of ficially disposition: the ;

existing physical scope of simulation.
'

1

6.5.2 The updated Simulator Physical Fidelity / Human.2

Factors Report shall be forwarded to the Manager,
STsa for inclusion in the Simulator In. formation /
Operating Guide.

;
'

|

|
7.0 Ferns

7.1 Exceptions Control Room Layout !7.2 Exceptions - Panel Layout j
7.3 Exceptions - Components
7.4 Exceptions - Ambient Environment- |7.5 Simulator Physical Fidelity / Human Factors Report -{

8.0 Attachments

8.1 Minor Differences Guideline. !

8.2 Marginal Note Directory !

|

|

|
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J

Torm 7.1
|

|
|

t i
'

EXCEPTIONS - CONTROL ROOM LAYOUT '

,

,

UNIT: !
t

i

,

't
r

4

!

:
.

i

!

,

.

\

,

,.

| &

l '

l

'Completed by: Date:

i
f

Reviewed by: D&te:
.

ASOT ,

|'
, ,

.

Rev: 2!
Date: 4/17/90

NSEM-4.12 Page 7.1-1~of 1 -
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Form 7.2-
,

EXCEPTIONS - PANEL LAYOUT
UNIT: _

_

.

:

I

.

l
q

'Icompleted byt
__

_ Date:
_

-

\
Reviewed byt

_

g3g7
-_ Date:

Rev: 2
NSEM-4.12 Date: 4/17/90Page

7.2-1 of 1



- -. . . .. . . .
.. .

.f :,

i
M, ,

i

.k

' Form 7.3
<I.,

,

. 't
,

EXCEPTIONS - COMPONENTS I

UNIT: -\'
_

.

i
,f

)
.

!

. ;'-

.c

..;

!
>
.

t

'
.

1

' . s!

i
I

, ,
,

.
)

,

*

i
;

i

Completid by:
_

_ Date:
__

-

!
,

R3 viewed by:
__

,

t
'.

ASOT - Date:
_ _ .

Rev : 2
NSEM-4,12_ Dater. 4/17/90Page 7,3,3,og 1

<

!
1
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i
f

I ,
i

i Form 7.4
;

i

|- - EXCEPTIONS - AMBIENT ENVIRONMENT '

i

! ;

UNIT: ;

,

!

!

.

i

k

i
:

;

;

r
r

I
r

6

|

t

| !

Completed by: - Dates i
!=

i

.

Reviewed by: Date:
ASOT

,

,

Rev: 2
Date: 4/17/90

NSEM-4.12 Page 7.4-1 of 1 i
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-

I
i

,

!

: :

fForm 7.5

i

SIMULATOR' PHYSICAL FIDELITY / HUMAN TACTORS REPORT
,

0

L

:

:
i

n

UNITS' .

i

REVISION: |
t

i

-

.

I

.E
,

6

L

;

!

Approved By: 'Date:
SOT

l Concurrence: Date:
M0T

t.
'

Concurrence: Date:- '

Unit Superintendent
|

SCCC Mtg. No.
,

,-
,

>

Rev: 2
'

Date:- 4/17/90:
NSEM-4.12 Page 7.5-1,of=1|,.

,

;
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ATTACHMENT 8.1 h

|

MINOR CIFFERENCES GUIDELINE|

,

The following types of phyical differences were evaluat d
found 'to have no impact on the ai.tlity of the simulator te andconduct the training curriculum. o

required for.any11 tem that maets,the following:No further documentation is

ANNUNCIATOR WINDOWS .'

1)
Windows with different spacing, but same wording

2)
Windows with|different letter sizes.

.

'

3)
Windows'frem different material lots. .

'

PANELS .

>

1) Panels that are built differently. t

2)
Panels'without molding or different molding ,

.

3) Paint for system separation that ?

different and does not detract is laid out a little .

,

from training (components
are within the proper colored segment as in the station)-

i 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 differonces and physical panel

.

dimensions. -

;

RECORDERS
'

r

-1) With or without Logo.
1

2) With or without correct Logo.
3) That are a slight

dif ferences (c.g.ly dif ferent style, but no functional s

same size,,

span, same type.of scale). same number of pens, same

!

.

Rev.: 2
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1 . -
,

INTEGRATORS OR COUNTERS

~1) With slightly different reset buttons.
2) With different color letters or wheels.

CONTROL STATIONS

1) With different color cover-plate.

METERS

1) With bolder legends or scales.
2) With different style or size lettering.
3). . With different style pointer.
4) With different color trim.

,

5) Witi more or less division marks, but the scaletype (linear /non-linear) is the same.

LABELS \
*

1) With different size letters.
2) With bolder or lighter letters. i

3) That are spaced different, but read the same. i

4

4) Labels that are cracked. :

MIMIC ,

1)
Slightly different shades of mimic color are acceptable,

j2)
Slightly different mimic position relative to instruments and
controls, provided it does est cause any confusion in'use of I

the mimic or adjacent controls snd instruments.

!

:

Rev.: 2
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|

ATTACHMENT 8.2
i

MARGINAL NOTE DIRECTORY !

V

;

I

1. Reassigned responsibility for data collection from SHM to
OTB (operations consultant).

l
e

!

|

!

j

t

u

,

.t
,

,

b

f

!

*
,

t

:

!

,

t
;

.

.

! 'i

L

:

!
l'-

*
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NORTHEAST UTILITIES i
'

1

NUCLEAR SIMULATOR ENGINEERING MANUAL }
' ,

. j. . -
.

b
' -

' NSEM - 4.13 j

REAL-TIME SIMULATION VERIFICATION >

>

I
t
t

i

!
L

,

!
,

;.

.

i
:

' Responsible
Individual: A* 4' __ _ _ j 't-,

#

pap 0gerfpimulator t

Technidal Support-

_;

!,

Approved k
y , Nuclear Training

,

Revision: 2 ,

,

a
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ISCCC Meeting No:
,

?

1

I

I

, , . - . . - . . - . . . . . . - . . . . . . - - . . -.



. - - - . - . -. - . . . - . .-. - - -. .- - - - . . . - . . . . - - . . ... . ....-.. ,

'

;
. ,

'
,

t

1.0 PURPOSE ,

'.The purpose of this procedure is to verify that the
'

simulation models are running in.real time for the ;'

Millstone 1, 2,.3 and Connecticut Yankee simulators.
-

i

2.0 APPLICABI_LITY ,

This procedure applies to the Nuclear Training-Department:
(NTO), including.the simulator Technical support Branch' !

,(bTS8)and.the Operator Training Branch'(OTB). *
;

_ t

3.0 REFERENCES

3.3 NstM-1.02 Simulator Certification Program Overview ;

3.2 ANSI /ANS 3.5-1985 - This. standard states the minimal.
functional requirements on Design Data and 3imulator. |
Performance and Operability Testing, t

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.

Mandates a timetable.for simulator3.4 10CrR 55.45(b)' -

facility certification and specifies' additional- ',
' testing requirements.

,

| 4.0 DEFINITIONS
|

4.1 Deficiency Report (DR) - A form (STS-BI-F1A) used by
the OTa and the STSB to record all identified -

simulator. deficiencies between'the simulator and the '

reference plant.
'

4.2 Simulator = Design Change (SDC) - A documentation
package consisc.ing of relevant DR's and all forms
indicated on STS-BI-r1E 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 OTS - Operator Training Branch of the: Nuclear Training
Department. ,

4.4 SCE - Simulation Computer Engineering Section of the [
simulator Technical support Branch.

4.5 SHM - Simulator Hardware Maintenance Section of the
simulator Technical support Branch.

*

Rev.: 2
Date: 11/8/89
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5.0 RESPONSISIL1' TIES

5.1
Supervisor, Simulation computer Engineering (SCE)
overall responsibility for coordinatin
verification of Real-Time Simulation. g the
5.1.1

Reispensibile for assigning engineeringrtsources.for soffication process.tware' support of this veri-3

.. . , ,3.1.2
Responsible for reviewing and approving:theoutpet of this procedure.

5.2 SCE Personne1'
~

5.'2.1
Responsible for conducting-the real-time-
simulation verification procedure with SHMand 07s persor.nel.

'

5.2.2
of this procedure. Responsible for conducting Steps-6.2 and'6.3

.

5.2.3
Responsible for documenting and resolving any .

;
,

software deficiencies identified by thisprocedure.

5.3
I Supervisor, Simulator Hardware Maintenance (SHM)| -5.3.1'

perform and support.this procedure. Responsible for assigning SHM personnel to
5.3.2

Responsible for assigning.SPM personnel to
by this procedure.. resolve any. hardware deficiencies identified

5.4 SHM Personnel

5.4.1
Responsible'for conducting Step 6.1 of thisprocedure. .

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 this procedure.

Rev.: 2
Dates 11/0/89-
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,

,

,
1

3 5.6 OTB Instructor

5.6.1 Responsible for performing Step 6.3.3 of this I
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 .

refreching time is 150 n-sec at PIB-85. ;

I*

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
rorm 7.1.j

!
i

6.2 Computer Spare Time verification *

Designated SCE personnel shall perform the following:

6.2.1 Restart the operating system image with RTOM.

6.2.2 Start the simulator system and verify that only
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 teruits from 6.2.3 on Forn 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
on the " Simulator overtime Log".

6.3.2 Install software counters in the core, RCS and
feedwater models. Roset the counters to zero
before starting the test.

,

Rev.: 2-
Date: 11/8/89- '
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:
.

,
. :>

6.3.3 Have OTS run each of>the following scenarios
on the simulator:for approximately 10 minutes

o Turbine-runback / trip
,

j o steam line breaks
o Hot leg double-end LOCA
o RCP locked rotor

Record details on-Form 7.3 as to.the ,

malfunction / severity used to ensure .'. (
repeatability. i

6.3.4 Verify tlia't, for each: scenario, no module is'

bumped because of an overtime condition.(an- ;
error message will be displayed on theLconsole
if an overtime does. occur). ;

6.3.5 For each scenario, verify that.the counter
: readings are within tho' limits of the1 expected *

values (Form .7.3). i
*

6.4 Disposition of-identified discrepancies
6.4.1 Forward 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
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. L

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 J

7.1 SEL Computer Clock and' Timing Verification Form ,

7.2' SEL Computer Spare Time Test-Form i
-

:7.3 Modeling Software Real-Time Verification Form I

7.4 Real-Time Verification Discrepancies

8. 0 - ATTACHMENTS i,

8.1 Marginal Notes Directory

L Rev.: 2
Dater 11/8/89-
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.

Fora 7.1

SEL COMPUTER-CLOCK AND TIMINO VERIFICATION FORM
i

i |

SIMULATOR UNIT I'

(MP1,MP2,MP3 OR CY)
3 1

. . ' j

|DESCRIPTION EXPECTED VALUE ACTUAL VALUE ,

l

SEL sus 150 n-sec '

Refreshing Time
!

IOP Interrupt '120 Hz.
Frecuency I

l

i

I
|
1

l

!

!
,

t

, ,

j

J

PERFORMED BY:

APPROVED BY: DATE: i

| '

L Supervisor,
Simulation Computer Engineering'

Rev.: 2
Date: 11/8/89
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r: j. .

I-

i
Form 7.2 i

E )

SEL COMPUTER SPARE TIME TEST FORM .j
1

+
'

SIMULATOR UNIT
L (MP1, MP2, MP3 or CY) .

. !. . ,

SCENARIO USED - )
i.MALFUNCTION:

SEVERITY:
I
s

EXERCISE TIME: .

F

i

i

,

TEST RESULTS:
.

DESCRIPTION EXPECTED VALUE ACTUAL VALUE

i
,

SEL Computer
Spare Time >10%

t

i

.

i

l

r

-

t

| PERFORMED BY:
' DATE:

.

APPROVED BY DATE: <

.i

Supervisor,
Simulation computer Engineering .

,

|

Rev.: it i

Datsr 11/8/89
NSEM-4.13 Paget 7.2-1 of'1
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i.

F0rQ'7.3 I

MODELING SOFTWARE REAL TIMt VERIFICATION FORM

I
1

SIMULATOR UNIT
(MP1, MP2, MP3 or CY) |

s
.

'

SCENARIO USED --
'

'
MALFUNCTION:

!

SEVERITY:
c

EXERCISE TIME:

TEST RESULTS: !

DESCRIPTION EXPECTED VALUE ACTUAL VALUE

Core Model Counter 4xT(sec) 110i

RCS Model Counter 4xT(sec) 110
,

'

Feedwater Model 4xT(sec) +10-

Counter

.

k

L

,

PERFORMED BY:
-'

DATE:[

APPROVED BY: DATE:
.

Supervisor,
Simulation Computer. Engineering

i
,

|
|

Rev.: 2
Datet-11/8/89
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,

'
,

Foro 7.4
>

!

REAL TIME VERIFICATION DISCREPANCIES ;;
'

;

!
,

SIMULATOR UNIT
-(MP1,MP2,MP3 OR CY)

3

*
.. ,-

DESCRIPTION' RESOLUTION
'

,

t

.

.

,

;

,

t

i

f

,

I

l

PERFORMED BYt
DATE:

APPROVED BY: DATE:

Supervisor,
simulation Computer. Engineering

Rev.: 2-
Date: 11/8/89
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|iAttachment 8.1
<

t

MA3 GENAL NOTES DIRECTORY

P

i- ,

''
1. Specified the scenario.for spare time test.

;

F

i
,

,

1

L
i

,

t

$

!

&

L

i

i
11

-!
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1.0 PURPOSE |
~

1.1 To establish controls for the coordination, resolution,
and documentation of identified differences between -

each simulator and its reference plant. {'

l.2 To maintain the integrity of the simulators' hardware, ,

software, and design databases.

|

2.0 APPLICABILITY

2.1 This procedure applies to persons that are. required to :

perform comprehensive simulator status. reviews,
' 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

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 Q
system, 53, PPC, or instructor _ station. -

2.2.2 All hardware modifications ande to operator
interface devices which result in observable
differences, functional or, visual, shall require '\

I/\an SDC. This includes main control boards, ;

panels, control room CRT's, printers, operator's
console, and the communication. system; but

L excludes furnishings, e.g., desks, file
cabinets, chairs, etc.'

<

NOTE: Hardware only DR's - Ifia Deficiency
Report identifies a maintenance probles ,

with existing equipment, it will be
converted to a Maintenance Request (MR) /k(
by the Unit operations Consultant and
transmitted'to the Supervisor, Hardware
Maintenance. A copy of the 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'
4and Name Tags - To keep simulator upgrades

timely and cost. effective, the' simulator ~
Configuration control Committee has established '

the following guidelines for installation of
control board labels and'name' tags. j

Rev.: 3
'
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2'.2.3.i i" Labels /name tags and other. ' .

i
l

-uniscellaneous items =that areinot H

permanently attached:to:the control
boards will be considered training aids' /h\

'

and can be added by OTB at_any-time:
' ~ without a DR. -i

!

2.2.3.2,-Labels /name-tags _that are-permanentlyf ||
attached to the control-boards ( lue, i

-

Ltape,Jscrews, etc.) will"be cons dered: !

changes to the hardware. configuration
~ and must be done'via-_the,DR-process.-

,

-The Unit operations Consultant. will. !

identify any;such DR's to STSB togethert ,3 3
with any parts and installation details;
that'ma have been*sent bysthe plant.

' /h(DSTSB wi 1 implementLthese changeA in an
,

expeditious manner with Hardware |
Maintenance having the; responsibility. i
for installation.

' j
i

* '

j

')'3.6 REFERENCES ',,

: 4

3.1 ANSI /ANS- 3.5-1985_.- This standard states the' minimal' 1
*

functional requirements on' design data-and simulator H
performance and operability testing.- 1

3 . 2. NRC RG 1.149-REV. 1, April,;1987 -uThis- uide'deactibes J

an. acceptable methodology for=certificat on by; 'i

end.,Jaing' ANSI /ANS-3.5,-19854 with tone' additional j
,

requirements. 1.

3.3 10CFR 55.45(h) - Mandates a timetable for. simulator:
facility. certification and specifies additionalltesting-
requirements.

;

3.4 INPO Good Practices TQ-505-- DescribesL techniquest for
effectively controlling simulator configuration.

3.5' NUREG 1258 - Describes the: procedures and1 techniques; ;
which will be employed to audit; certified facilities. ;.

'

3.6 NTOD-17, Simulator Certificationiand' Configuration.
Management--control, s-

3.7 INPO 86-026, Guideline For Simulator' Training, October,
1986.;

3.8 'INPO 87-006, Reportuon Configuration Management in'the
~

'

Nuclear Utility Industry, July, 1981.:
3

i
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^ 4.0 DEFINITIONS

'

4 .1 - Reference Plant --The specific nuclear power plant from~

which the simulator centrol room configuration, system
control arran9ement and data base: are derived. ,

4.2 simulator - A. sophisticated, compute; controlled ,
'

nachine that replicates systems from the reference
plant specifically requirJd for operator training. The
simulator produces expected plant responses for various ?

operator inputs during normal, transient and incident
. conditions,

- i

4.3 Fidelity - The' degree of similarity between the
simulator and the equipment which is simulated. It is
a'aeasurement.of the physical-characteristics of the
simulator (physica1' fidelity).and the information or
stimulus'and response options'of the equipment
(functional fidelity).-

4.4 5.aulator Update Requirements - ANSI /AN8-3.5,1985
requires that. design ch&nges made to the reference aplant be reviewed annually. Their impact on .

training / fidelity assessed and those deemed applicable,
implemented in a timely manner. ,

Paragraph 5.2 states th?t.the-first such update review
take place-within eighteen months following the
klaulator Ready-For-Training (RFT) date or the-plant-
commercial operation date,.whichever-oceses last.

tParagraph 5.3'further states thatithosa >esign changes
identified as having relevancy >to the caining,

curriculum / fidelity be' implemented on.m i s uul: 'o r
with.i.n one-year of the annt9 update review date.

Unit {irst Annual Update Review Date Implementation Due Date

MP2 11/30/86 11/30/87
MP1 12/12/87 12/12/88 1

CY. 9/24/87' 9/24/88 !

MP3 10/23/87 30/23/88- |

|

L Those design changes implemented in the reference
plants.afterfthe first annua 1Leeview date which have A !

been determined-to,be~relevantoto!the training program, /1\ l

Ishall be implemented on the. simulator within 18.nonths
of its. plant in-service date..

p
|

Rev.: 3
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4.5 Configuration Management Systes=(CMS)-Tracking Systea - .

A computer based DR and SDC tracking system. I

4 '. 6 Deficiency - An identified. difference in a simulator
quality or element (hardware and/or software) that 4

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-FlB) used"to document the testing required for
compliance:to ANSI /ANS 3.S-1905, and:NRC PG 1.149.
This fora is coquired for close out of the DR and SDC.

4.9 Simulator Design Change (SDC) - A documentation package i

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.-

_

4.10 Simulator Configuration control: Committee - (SCCC) '- The
committee responsible:for overall si.aulator design

*

control and management of NTD resources' involved in the
simulator modification effort. The commi:: tee shall
include as permanent: meabora r the Dirtsctor- of NTD,. the
Managers of OTB and STS, Supervisor-Ser, Supervisor-NW jp
Maintenance,_and the:four Unit operations consultants.

,

!

The Director-NTD shall chair the committee and the
Manager-STS shall function as the' secretary. |

The ainimum permanent members required to. constitute a o

quorum are two management representatives
(Director / Managers):and one Unit operations A
Consultant. The Manager-STS-shall act as' chairman in M
the Director's absence.-

An ASOT can serve.as an alternate for the Unit' g
operations-Consultantifor his particulartunit.

Business for a~particular unit shall be conducted.only
in the presence of the-appropriate Unit operations b

,

Consultant /ASOT. i

4.11 Originator - The person who notes.the deficiency can
writes the Deficiency Report (DR) -

Rev.: 3
. Date s . 5/26/88
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4.12 Source Document - The: data referenced'and us d f' design change.- e _ or the-
}4.13 Maintenance Request (MR) -A ;

problems with existing equipmentfora used to identify

performed by the Hardware Maintenance Branch. adjustment,~or calibration and to docu: ment all work
that needs repair, i
-

*

4.14 STSB ~~The simulator Technical Suppor.-Branch
4.15'STS Supervisor - Either the Simulator Comput

-

Engineering-(SCE) _ er
Hardware Maintenance-(SHM). Supervisor or the Supervisor,

.

4.16 Har6Mia (NW)
the simulator.~Any reference to mechanical / electricalparte at,

4.17 Software (SW)code. '

- Any reference to simulator computer-

4.18 Technical Coordinator - An individual assigSupervisor-SCE to provide Quality ned by the
,

analysis and implementation-proce Assurance to the SDC|
| ss,

! 5.0
a

\ RESPONSIBILITIES
! 5.1

Simulator Technical Support Manager
'

Deficiency Reports and Simulator? Design Chaoverall responr.ibility for=the. resolution of all
= nges.-5.1.1

Simulator Configuration: Control Committee' member(SCCC).
5.2

Simulator Configuration control committee (SCC
C)5.2.1

analysis for each-proResponsible for performing a-cost benefit ;
before the committee. posed modification brought

5.2.2
Responsible for setting.DR/SDC due dates if
3. quired after reviewing OTB needs and ANSI /ANS.
re

5-1985. requirements.
t

.

5 . 2 '. 3

among the four simulators for NTD resources. Responsible for resolving priority conflicts

Rev.: 3
Date: 5/26/88
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5.2'.4 Responsible for approving / rejecting all SDC's
with a: resource uffort-exceeding the following~

'levels:

Hardware Costs In Excess of'$500 /h\.
~

or u

. Hardware Technician Time in Excesst.of 8 Hours 1
or: i

software: Engineering Time in Excess of 8 Hours- !

5.2.5 . Responsible for providing meeting minutes to the
'
3

following individuals within five (5) working
days:

The Director._NTD,Ethe Managers-of OTB and-STS,
the supervisor of operator Training.(sot)tof
each uniti-the supervisors of Hatdware
Maintenance and simulation' Computer Engineering,.

.

and the~four Unit; operations Consultants.- -

5.3 simulator Computer Engineering (sCE)' supervisor
!

'

overall. responsibility for coordination of th6. .-

Simulator Design Change (sDC) process..

.

5.3.1 Responsible for assigning-software resources.

5.3.2 Responsible:forLclosing out' simulator Design ;

Changes (SDC's).

5.3.3 Respons .e for keeping |the SCCC Meeting -A
Minutes. M' ;

1

* 5. 4 simulator Hardware Maintenance'(SHM) Supr.tvisor j

overall responsibility for the resolution 1of " Hardware -

only" Deficiency Reports and the= Hardware: portion of
Hardware / Software Deficiency: Reports.'

5.4.1 Responsible for assigning hardware resources. -i

5.4.2- Responsible for closingiout181aulator1 Design-
- '

.

Changes'(SDC's).

5.5 Unit operations consultants

Responsible.for the review,z research and coordination- A
of'DR's from the time of submittal to closecut. M

,- !

t

- Rev. 3
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5.5.l' Responsible for reviewing all DR's submitted by-

| oTB together with their associated retests for ;
'

completeness, accuracy and-duplication.i

5.5.2 Responsible for1 interfacing with'ASRMS to place
DR's in the Configuration Management System.'

5.5.3 Responsible'for presenting SDC's for.OTB-
generated DR's before the SCCC and providing the 1

justification of need. {
5.5.4 Responsible for collecting or coordinating the ! A

collection of the plant' design documents ; /d\
!

required,for resolution of the DR.

NOTE: It is=not-intended that-the Unit. ]-

operations consultants be the only person
to write DR's or to have sole -| |
responsibility for= collecting plant- 1

'

information for DR's written by other i
'

instructors. The Unit' operations
consultant is responsible:for ensuring
that all:DR's submitted by a unit are of -

sufficient accuracy andJ1ev,el of detail.

'5.5.5. Responsible forLproviding operational-expertise *

when requested by STSB.

5.5.6 Responsible-for coordinating, but nott
necessarily performing, the retest to close out

|OTB generated DR's. ,

5.6 Administrative Services'and Records Management Section
,

.(ASRMS)-
~

overall responsibility for aaintaining an up-to-date
active design data base-for each simulator.

-

5.6.1 Respoasible for maintaining a' file iniControlled
Document Storage (CDS)'for-all1 completed SDC's.

5.6.2- Responsible-for the entry of_all required. data
into the CMS Tracking System in a timely manner. .

5.7 Assistant Supervisor operator Training ~(AsoT)' /$\"

overall responsibility for-identifying differences
between the simulator and the: reference plant and ,

reporting-those fidelity differences using a Deficiency,-

Report fora.

y

Rev. 3
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5.7.1 ' Responsible for approval of the DR and its
' hk

.

associated retest and final acceptance.of /'

' Operator Training Branch identified design
j' changes.

I 5.7.2 Responsible.for providing simulator time to thet

Simulator Technical Support group (STs) for the' ,

'

resolution of simulator Design Changes.
l

J5.7.3, Responsible for providing operational expertise
whenLrequested'by SCE..r

5.8 simulator' Computer Engineering (SCE) Personnel

specific responsibility for coordinating / implementing r

all'aodifi~ cations-to the simulators involving software
-(5 and 5 types)'with OTS-and Hardware Maintenance.

S'.8.l' Responsible'for-. conducting an' analysis'of the' A
SDC prior to its-presentation before the SCCC Q~

to, identify software-manpower requirements. ,

5.8.2 Mesponsible for'' completing the SDC: Details fors *

after the modification is complete.
''

NOTE: The actual time expended'on,each DR'

included in the SDC shall be:noted on the
Details fora.:

5.8.'3 Rebponsible to ensure allSsoftware. data ;

necessary to: complete the modification- is
included in the SDC.

,

5.8.4 Responsible for.completingsthe " software. Data [''

Documentation Update Requirements' Form"fand A
.providing.the Supervisor', ASRMS with'the as- /$\
built documents-for updating theisimulator
Design' Data Base.:

' '

''5 '. 9 - Simulator Hardware Maintenance Personnel'

| Specific responsibility for coo'rdinating/ implementing '

'all" modifications to the simulators' involving hardware
,

(H'and'B' types)'with OTB and.5CE.

5.9.1 Responsible.foruconducting~a' detailed 4 analysis
/ -of the SDC prior to the SCCCLeeview to' identify. ,

hardware; scope and resource requirements.
,

.i
|

|
'

.
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1* 5.9'.2 Responsible for_ensur'ing'that all hardware data g
necessary to completenthe modification is-
included in:the SDC.

5.9.3 |Responsibleeforgt apleting the SDC Details Form. ,

after the modificationtis complete. !

NOTE: The actual time expended on each SDC A
shall.bc notedionLthe Details Fors /b\ 1

5.10'oTB Instructors I

1 Responsible for' identifying and documenting,any
observed differences between the-simulator and its
reference plant which have. training 11mpact. ,

i

5.10.1 Responsible:for writing and researching;DR'ssand;
retests.-

~'

-

5.10.2' Responsible for| forwarding'DR's/ retests toithe- *

'

Unit-operations Consultants'for review.- ,

5.10.3 Responsible for the retest of the-DR unl'ess the *

Unit operations. consultant'(or his' designee)
'

agrees to retent 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-FlA)- |

6.1.1 SIMULATOR.- Indicates / specific simulator, MP1,
MP2,~MP3, or CY. (To be filled in byethe'
. originator)

6.1.2 ORIGINATOR-- The person writing: the DR'. -(To be
. filled in by the originator)

6.1.3 DATE. WRITTEN-- The date the' Unit Record: Tech i

enters the DR4 into the CMS. (Tofbe= filled in .!
i

by the Unit. Records' Technician)

6.1.4 FIANT SYSTEH The actual reference plant systen >

referred'to by the DR. . (To 1be filled; in tur the i

originator)
| .

!

'

|
,

Rev.: 3
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6.1.5- LSSD SYSTEM -The'LSSD computer.model system's'
abbreviation that includes-the-reference 4 plant's A .

l': system. ~(To be filled in by originator, if- M
known, else the Unit operations consultant-will

Jcomplete) o

?

6.1.6 DRG - The unique number assigned to the _ ,. .

Deficiency Report < (To be assigned |by theLUnit: ,

' Records Technician) .

t'

6.1.7 DUE DATE.(optional);- A'date assigned by-SCCC
for resolution oftthe DR(s)/SDC which takes into
consideration any specific-0TB-needs and/or .

certification requirements.' For those design 1 ,

changes: implemented'in the reference plants .

after the first annual review date.(Step 14.4'),-a |

Due-Date of-18 months ~from the plant'in-service.
date shall'be assigned.1

6.1.8 ~ PRIORITY - The relative 1 importance of'the DR. -

The1 Priority is usedito determine when'the DR:~

will'tHr resolved._ (The operator Training Branch :
*

assigns the" Priority). .Therenareffour Priority T

levels:

L Priority 1 -'The deficiency has'"significant
|

impact" gn the Quality of Operator
; Training and cannot be-trained'

around. This category;shall be.
reserved forithose situations where ;

required ~ operator Training cannot:
be; performed 1untilethe DR(s)1are !

.

a
resolved. These'DR's willcreceive
the immediate attention'of:STS.

Priority 2 -~The> deficiency ~."has impact" on'the
butquality of-operator-Training,'reature-does not render the training'!

unusable.- The: feature-can be-
trainee.around with.some: difficulty. <

-Based'on training needs, the DR will'
be' scheduled: for:-resolution. .

L *

Priority-3~ The deficiency "has minimum impact" :i
-' on the quality-of. operator = Training-

and can be trained around
routinely. The DR;will;belresolved D

at some-time.to ensure, simulator. Mi
technical- accuracy: and/or Leoaply J

with certification' requirements, j

.I

'l
" = Rev.t.3 i
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i- Priority 4 - The training feature'is not:,

required to~ support the current
training curriculum. -Mork will
proceed as resources permit, j

~

6.1.9. PANEL - The panelLlocation:.for hardware!
componentLidentified in the.DR. (ToLbelfilled ;

| in by the-originator)
.. >

6.1.10 COMPONENT - The numberlof the component i
t

' identi fied in J the ' DR.-- This is used for'DR's
requiring hardware changes / modifications. (To be-
filled in byrthe originator)-

,

L ,
,

'6 1 11 DISCIPLINE - "H;=| Hardware-Only",o"S'= Software. .

-only" and;"a - Both Hardware and Software".- v

(This may.be filled'in by the originator ~-the -

,

'. A aOperator Training Branch, or the Unit operations. ] m,1Consultant..It should'be filled in-beforetthe:
. Unit Records: Technician' assigns the DR. number)

i6.1.12 PDCRV4 If the DR wascwritten'as the result-of
a riference plant:PDCR,EthenEthe"PDCR number- ~

'shall be writtenchere using thectornat: YR-UNIT-
UNTUUENESS NUMBER,;e.g. . 88-3-000. (To be filled

*

'in by'the originator)

6.1.13 TYPE - This can begused for-searchingEfor.-
particular groups of uDR's using the CMS' Tracking
System. Based' on' the Title, write: the first

~1etter of the-word <that best describeshthe DR1
Typecin the blank. (Can<be filled in by the

. originator but isanot' required)

6.1.14 STATE OF SIMULATOR' 'A brief statement-'

describing the simulator: state when the; problem
occurred.- Example s Malfunction; EG01,: Main} !

Generator-Trip. (To beLfilled in;by'.the.
Originator)

' '

6.1.15 TEMPORARY' SNAPSHOT!(IC) cIndicate the.IC(in-

which the probles' occurred. 'If aEtemporary y"
. Snapshot IC wasisaved, indicate that IC number.
(To: be- filled . in by: the = 0riginator)-

6.1.16' TITLE - A condensed-(60 characters, including\ >

L <

spaces) version of tho' Description usedito
facilitate entry <into the CMS Tracking: System.
(To be filled in by the-originator)

'

4

i
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6.1.17 DESCRIPTION 1- A cotplete,-concise narrative that ;

provides a thorough explanation of.theg deficiency. To-facilitate expedient resolution,
all pertinent-information should be included:-
i.e.= correct / desired-results; required hardware j

(types and quantities of switches, indicators,
recorders, lights, etc.). If itLis critical for
thc10R'to.be= resolved within a. specific time.
frame, furnish.the required date.and provide
justification for it, e.g. required to supportc
specific training commitments.

,
' NOTE ' If._the DRtis written against'a PDCR, its

L status in'the reference plant. including
| -the in-service date1shall be provided.

|
6.1.18 REFERENCES - All references .used to justify: the

L 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. ,

i

6.1. 20 REVIEWED ~ BY ENG :( ST$ ) - All DR's'shall be "A'

reviewed:and signed by the appropriate-STSB M '

Supervisor (s) or his designee.' .

;

6.1.21 DATE CLOSED -'This is the date,on which tho'*

Deficiency-Report wasireviewed and! closed. (To -

be:filledtin by the Unit-operations-Consultant)
'

,i
-

NOTE: The Unit Records. Technician will: record !

this date to close out-theTDR in CMS.
|

6 . 2' Simulator Design Change Form Instructions 7(STS-BI-FlE).

,
6.2.1 SIMULATOR -_ Indicates-the specific simulator.

L).
(To be filled'in by the Unit ~RecordsLTechnician) ,

l

L 6.2.2 LSSD SYSTEM .The LSSD' computer model~ system's-
|" abbreviation that. included the! reference plant''s

s:rstem for the rR's includediin;the SDC' (To.be.
|

| f ailed .in by: tiis Unit. Records Technician)'

6.2.3 DISCIPLINE - Indicated'the type of DR's-included ,
'

in the'SDC. :"H" = Hardware, "S" = Software,."B" A '

= Both KW and 3W. '(This shall!be: determined:by. &
STSB personnel.- It must be filled'in before the i

SDC is brought to the SCCC.

1

Rev. 3-
Dates 5/26/88
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i

,

1

!6.2;4: SDCfTITLE -JA description'of the design change,
based on the DR descriptions which,should |

4

include the PDCR number,1 1f applicable. It j

L
should be no longer.than 60 characters.and I,

spaces. '(To be filled.in by the. Unit _ Records j
: Technician) 1

l

6. 2. 5 - SDC NO. - The< unique ~ number. assigned'to;the SDC J
by the Unit? Records Technician.: (To be~ filled ,

in by;the Unit Records Technician)- -

6.2.6 DUE DATE.(Optional) - A date assigned by b'yLSCCC ~ l

forfresolution of the DR(s)/8DC which' takes into ,

consideration any' specific OTB-needs and/or- 1

certification; requirements.- -j

.6.2.7 DR N0'S A list ofLthelDR's included.in~the *

SDC, not toLexceed' ten:(10). (To be-filled in i

by the Unit Records:: Technician)'
~

|

6.2.8 HARDWARE DESIGN CHANGE ANALYSISJATTACHED-
"

U(STS-BI-rIC)' 'This fora shallibe filled out.by
/f(Simulator ' Hardware Maintenance: and' included in - a

the.SDC folder before it goes#to the SCCC if the .

,

SDC's discipline,is "H" or "B". (To'be A-- ['

initialed'by the< Supervisor, Hardware M
Maintenance) 1

.p 'i6.2.9 SOFTWARE DESIGN CHANGE-ANALYSIS ATTACHED - .

1/l\-(STS-BI-FIC) - This form shall;be: filled out by"

the Unit Software coordinator'and included'in-
the"SDC folder beforeLit goes toethe SCCC if the .

SDC's' discipline.is "S"> ore"B"'.. (To be- j /Qg
"

initialed by'the Supervisor,'e0E)
*

,

6.2.10 APPROVED /NOT APPROVED /SCCC MEMBER /DATE - This
section willLbe' completed by a Simulator
configuration Control Committee: member (SCCC).

NC?B: SDC's, requiring a resource effort $500 or. | / h.
less for'hardwareiand"16 hours or.less of.~ ~~

total' software engineering / hardware- [L engineering tise can be. approved by-L e

either STSBtsupervisor. Detailston.these
'SDC's will.be provided inLthe next=SCCC" A
meeting minutes.by the Supervisor, SCE. M i

6.2.11 COMMENTS - This field iscused to-state the
. reason (s)'why anLSDC has.been rejected or to set'
specific conditions governing;its

- -implementation. .These comments should be
carried overito the SCCC Meeting Minutes. (To
be filled in by SCCC member)

Rev.-: 3
Date: 5/26/88
Page: 13 of 23
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.

,

N
'

1

|
'

|
|

6.2.12 RARDWARE' DESIGN CHANGE DETAILS ATTACHED
(STS-BI-FlD) - This form shall be filled out by /f(
Simulator Hardware Maintenance.and included in t

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 | ghi ]
~

shall be.noted here. .(To be initialed by ,

Supervisor, Hardware Maintenance) |
'

6.2.13 SOFTWARE DESIGN CHANGE DETAILS ATTACHED
>

(STS-BI-F1D) - This form shall be filled out 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
'

l. .

|

shall be noted here. (To be initialed.by !

the Supervisor,.SCE'or his designee)
1

6.2.14 COMPLETED SIMULATOR DR TEST ATTACHED (STS-BI-FIB) 1a

FOR OTB GENERATED DR'S - This form shall'be
completed and signed by the Originator and/or the *

Unit Operations consultant before the DR's '

included in the SDC can be. closed out. /h\ i

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'- This11s 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 TRACRING SYSTEM UPDATED - This_' indicates that |
the CMS Tracking System has been~ updated to |

reflect-the-closed DR's. (To be initialized by 1

the Unit Records Technicians)

6.2.17 SW DATA /DOCU UPDATE REQUIREMENTS ATTACHED(STS-BI-F1F) - This form shall be completed and | j{g
includednin the SDC folder-(if the SDC discipline

L 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, /hg|-

SCE)
.

Rev.t.3
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i

)"

'

+

|

,

I oA- !!|6.2.18 COMMENTS -LThis may'be'used by-the Supervisor,
' l- /S\y ASRMS,,but'is not required to beifilled'in.

'

6.2.19 SDC COMPLETED - This, when signed,. indicates that.
h all~. requirements ~of the Simulator Design Change ,

'have'been, completed'and the'SDC cantbe' closed- O'

out. (Totbe signed and; dated'by an'STSRz L !
5

Supervisor):'

'6.~2.20 CME. TRACKING SYSTEM. UPDATED 2-r-SDC PACKAGE INLCDS:
- The.SDCDrorm-is'initialised'by the Unit-Records ;

Technician: indicating;that the9 CMS Trackiny :!
,

System has:-been updated, indicating that the.SDC) 7

is closed and filedLin: CDS. 3

6.3 Simulator Deficiency Report: Test Fora. Instructions ]
-( S'rs -aI-rls ) .

' '

. NOTE s - A Simulator . De ficiency Report : Test. (STS-BI-FlB):
'should be completed'at..thentine of DR submittal- i

if adequate information'is available to write- ;

'the:necessary steps'for test 1 acceptance.
Exception to this may be granted with SCCC -{

*

approval.

The test should be written;by the originator or | /h\
a responsible OTs/STSB' staff member.-

'

;

7
6.3.1 TITLE'.- This is the1same:titleithat appears on- . J

the Deficiency Report. (Tofbe-filled outibyithe
. origihator: of the Deficiency; Report)!

. .

6.3.2 SYSTEM - This is:the reference plantJsysten
specified-in the Deficiency Report.1 . (To be ',

: filled in by the originator)|

DRNUMBER-Thenumber-ofthesbocific'DRthat--
h;6.3.3

the test was written for.- <(To- e? filled out by'.
'

the' Unit Records 1 Technician)
s
'

r6.3.4'' TEST APPROVED OTB: .All-tests for'DR's written ,

J

by OTR sust.be reviewed'by:the Unit ~ operations M'i -A
'Consultant'and approved byLthe appropriate ASOT.

"

6.3.5 TEST AFFROVED STSB - All tests. written by.STSB- :

must be approved by.the appropriate STSB- 6 !

Supervisor. |
<

f
!

Rev.: 3
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6.3 6

accepted by the Operator Training Branch EXTESTED SAT - All tests shall be performed andthose tests writ.an.by,STSB. | A-

CEPT I $6.3.7
operator Training.-DATE - The date that the cost was accepted byaccepting test) (To be filled in by person-

6.3.8
by the person writing the-testSTEP - The steps will be sequentiallyi.

numbered A6.3.9 .

.

'how to perform the step and also thDESCRIPTION/ DESIRED RESULT - This will-

-specifyresult-
(To be filled in by originator) .

.

e desired
.

6.3 10 COMPLETED - The person performin
.

initial. each step if the desired'g - the test will-echieved.
If the desired result is notresult=isachieved,-the SDC will be. returned to theSvpervisor-He.edware Maintenance and

Software Coordinator for resolutto /or the Unit6.3.11 PAGE.. 0F....
r..

I is used,y to write'the' test.- More than one. form may benecessar
*

"1 of 1"~to indicate onlthe person. writing the tost will w iIf o11y one form-I

multiple forms are used,y one form was.used.r te"or..."
will1 indicate.the total numberthe number 1following

. If .

used.'
of_ forms6.4

Design' Change-Analysis Form Instru tic
ons-(STS-BI-FIC).6.4.1 DISCIPLINE H. 5.

circled to in - This proper-letter
or Software. dicate the t;rpe of.chenge,'.is
performing _the analysis)(To be circ.ed by1the personHardware

6.4.2' SDC NO.- T
analysis. his is'the referenced SDCLin the

'(To be filled out by the personperforming the analysis)
6.4.3

PROPOSED CRANGE - This is'a short dthe work =to be performed. escription ofnecessary to-complete Also any materials
'should be listed here.the-NW section of:the.DR
person performing the ana(lysis)To be filled out by-the

.

Rev.: 3
Date 5/26/88
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~

,

I

<6.4.4 ESTIMATED Cost -'This is only an estimate. It ,

is;used by the SCCC as a-guide for costs. 1

associated with the_5DC and may-impact the ~|
approval;of tho'SDCLdue to budget [
considerations. If'no cost is associated with
the SDC,!then write "NA" inithefspace. (To be
' filled out by the. person performing the j

'
analysis)

- 6. 4. 5: SIMULATOR: DOWNTIME = REQUIRED S This,is'"the-
~

zA~
1

_

estimated simulator: downtime required.to ih9, tall
-the:designEchange. . ItLis used for coordinationi ~ /4 \ l

of OTB andtsT58.2 -(To be.. filled out by the;
person performing,the< analysis)

6.4.6 MANPOWER REQUIREMENTS - This:islan estimate 1of
the manheurs requiredLto perform the design- .;
change.. This is used.by therST88-_ supervisors to A ,1

-

. project the department work load.-.(To1be filled C
out.by the person 1 performing the analysis) p

~

6.4.7 ANALYSIS PERFORMED-BY NAME/DATE - The person "

~ 1performing the1 analysis should; print his name
and1the'date in.this-space.--It may be~necessary:
for the-SCCC~to clarify''certain items on the!

_

.

analysis',

645 Design change" Detail'afFora Instru'ctions "(STS-BI-FID).
.

6 '. 5 .1 - DISCIPLINE 1H- .5 : '"H"Eshould beJcircled'if
the form concerns hardware details and1"5"' ' 1
should be circled-if-the form concernsLsoftware, 1
details. (To be filled'out|by?the person j,

7porforming.the_ design change) :i
.;

6.5.2' SDC NO - The number of;the~referencef8DC. (To
be filled'out.by:~the person performingLthe
design' change)'

~ '

6.5.3. DATA U8ED --This should/ list'allVdatalthat was. . .

.

.g''used to perform the design change.' .It will beo

-useful?whenifilling outtthe Software [Documen-1 ,

~tation Update Requirements form. -(To be filled--

out'by the person ~performingLthe design change)
I

i

., -

t

i

Rev.: 3 ,
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,

q.

1
S

| 6.5.4 SPECIFIC TASK.PERFORMEDJ- The actual ~ work,should.
Ibe described here. : Hardware / Software personnel A

shall' fill in actual time it took to resolve M
the SDC package. This will serve as a guideline-
should. future work be required in a specific
area.- (_To be filled in1by:the person performing.

-

the design: change)

; NOTE: OptionalEfor: HWilf Work Order Numbers are
. listed.

6.5.5 ' WORK ORDERiNUMBER(S) ThisLis ussd.by'KW'to
| indicate " work performed" in lieut of filling in

-

| " Specific 1 Task Performed" above.

! 6'.5.6 = DESIGN'CKANGE.ONEDISK--'Thisi ndicatesLthei j
,

i

location of the. software modification'.: -(To be-L

filled'in-by the Unit-Software coordinator)- .

6.5.7. LOAD FATH - This? indicates =the load path for the
^

installation'oftthe---software modification. . (To
'

be. filled inLby_the' Unit Software Coordinator)
i .,

l
6.5.8 KW MAINTENANCE /SW ENG EXECUTING CHANGE:- The '

L person that-performed'the design change should. . ,
*

print hisenace and the date in this-space;-.

6.6 Software Data /DocumentationEUpdateiRequirements
(STS-BI-FlF.'1,2,3,4)-.

. -

16 . 6 . 1 . Discipline--JDenotes disciplinefunder whichLthe' ;
~

,

Data / Documentation.isefiled." .i
(to be; filled in by responsibleLSoftware
Engineer)

4

.6.6.2 SDC No. - Numberithatidenotes specific'SDC' l
'

|
. Data / Documentation,wasacompiled-for.,

.(to be, filled'in,by responsibleisoftware<

Engineer)4
y

6.6.3 Simulator Systes=-1All" Data / Documentation 4

'pertinentztota Simulator System shall:be noted,
if' applicable.

'

.

(to be-filled in by responsible Software ,

L Engineer) 1

1
1 6.6.4. Control Panel Instrumentation 'All: Data /
| Documentation pertinent:to control Panel

Instrumentation 1shallfbe notedLif-applicable. ;

,(to beifilled in'by responsible Software
Engineer)

Rev.: 3
Date: 5/2if38
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,

| 1

'

V
'

! .

6.6.5'-Process Computer Monitored Parameters'- All.'

Scta/ documentation pertinent to.PPC points shall, . . ,

be noted if" applicable., )
(to be filled in by responsible software-
Engineer) 1

NOTE: TOT 8/sCE shall: review Certification Per-'formance Testato ensure < applicable data i

is-included. ;
1-

| - 6.6.6 .
. .

Instructor Interfaces - AlliData/ Documentation :

-pertinent to InstructorsInterfaces shall'be.
noted if' applicable. . f ;

,

(*.o be filled.inLby responsible ~ software-,

-

,'

Engineer) <
,

6.6.7 Component Information -:All= Data / Documentation
pertinent tosComponent Information shallEbei .

4
noted'if applicable #
(to be-filled in?by' responsible 1 software

'

. Engineer.) ' ,

i6.6.8- simu'lation Diagrams.- All Data / Documentation - ''

pertinent-tonsimulation Diagrassishallibe?noted.,

L 4
L1if applicable..1- .

*

(to~becfilledvin-by-responsible:softwarei
. Engineer)

| 6.6'9; Miscellaneous =Allidata/ documentation pertinent
. '

to the miscellaneous sectionishall be|noted if.'-
,

-applicable'.
(to'beffilled in.by responsible Software

,c Engineer)-"

6.6.10 simulator Reference'Pl' ant Data 1 All'.
'

Data / Documentation, pertinent - tonthe simulator:
Reference Plantu hall be noted:if applicable. J^s-

(to be filled in;byjresponsible; software:
Engineer)-

!
' '

6.6.111sW ENGINEER / TECHNICAL: COORDINATOR.-LInitials of'
= responsible 15oftware Engineer / Technical

- ;-Coordinator. ~ t(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)

F

Rev.: 3 ,
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|

| 6.8 Simulator Reference Plant Data Instructions-
~

,

(STS-BI-F1M)

This form shall be'used:by OTB~to provide' data
'

NOTE L
necessa ry .for- simulator; nodifications- when no
other data is available,.i.e. assumptions

--

!
-

special., test, . empirical., j

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)'.

6.8.2^ -DR6 -LThe reference DRt.-for-which-the data was :

'c6Tlected., 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). j'"
.

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 takeng(use Navy
time).

(These items filled in bylperson. .

collecting _ data)-
1

NOTES If: collected;over extended periodfof'
time, write fron/to for reference.

-guide.-
,

6.8.5 Data Type -
;

6.8.5.1 Empirical --Data collected based on
observation or: experience.

6.8.5.2- special Test - Data collected asJtheLresui:
oft a special' test or evolution'in the-
reference plant.

Rev. 3

Date ' 5/26/88-
Page: 20.of 23
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:
;

'

|
*

s

'
,

6.8.5.3'' Assumption <- May be used, if justified,1when
data is unavailable. -

.1

(appropriate type checked by person 1'
.

co.lectingLdata).

6.8.6'1 Data - specific data. collected ~for a1DR which i

denoted a'sy3tes: problem. If applicable, i

attachments shall be-included.
~

;

j

(toThe: filled in'byiperson collecting data)'- . . ,

6.8.7' Assumption, Reason ~and Basis;- specific' data'
'

' collected to verifyo assumption:isucorrect.
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.cateilt was accomplished..

(to be. filled.in-by1 person accomplishing. ,
.

task) . .)

6.8.9 . Data Approved =By and Date,- Authorise . person- ind ,

OTa who is qualified to review coAlected data. =*

,

(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 sign--
off, i.e. print. revisions, cocine update, j

oreference tables,~etc. After approval,-

the updated. data shall be placed in'the-
applicaele--5DC/ Data Base: File by the unit'-

records tech. ,

L 6.8.10' superseded Data - This-space used to denoteLif .
L original data has;beencupdatede

( to: be filled. in by the . Unit . operations - jfhg.

consultant' reviewing collected data)- T

6.9 Approval Of New Load Path ;

*
.

t
6.9.1 The Unit software coordinator who creates 1 thel

new load path (section 6.5.7,.;rora'sTS-sl-FlD)= 'A J
shall enter the following'information onLthe /S\ A

LOAD PATH LOG located'in the simulator. computer-
facility room. .

Rev.: 3 1
Date 5/26/88
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;
r

n
'

r

|

E DATE - The date that the1 1oad path ~is.

created.,

TIME The time that the loa'd path is'. o
crected. |y

-. _ DISK NAME. -The'name of the: disk packton
which the created load: path' i
resides.- .:

? i

' LOAD PATH :-The;name;of the load ~ path-which- j.
1

-

modification"as' results' of DR( s)- :| .g. ' .contains-the? software, 1

risolution'(format LD.XXXXXX)."

[-
- SW. ENGINEER 'The nkne of the software; "I

~

..

' engineer who? creates (the. load-
3 ;

- path'. ~

->

Un't10perations'

APPROVAL - The nametofIthe ip .-
L Consultant, OTB Instructor or-the- d
L' fAsoT:who-approvesithelload path, .

(to be filled by 0T8)'.
.

6.9.2 OTB shall ensure-that only the/approvedLload.
.'path.will:be used for training.: ,

,

NOTE- The. Unit NW Technician (or' individual who
bringslup'.the load) shall only bring up:

<

the newest'approvedT1oad path recorded on-
L the LOAD PATH LOG.
: .

'
u

L .
.

rigures-; 17.0 '

.

:(
None- .i

,

:
'

,

1

-!-

l

tl
*'

|,

. . ,

I
m j

,

'
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8.0 Attachments
- 0 .1

STS-BI-F1E, " Simulator Design' Change 1 Fora"
(REV. 0)-' B .' 2

STS-BI-FIA - " Deficiency Report Fora" (REV. 1)8. 3' STS-BI-F1B " Simulator Deficiency Report Test Fora"(REV. 0)- ,

0.4 STS-BI-F1C- " Design Change. Analysis? Form" (REV. 1
-

0)8.5 STS-BI-F1D
STS-BI-F1F1 " Software Data / Documentation" Design 1 Change.. Details Form" (REV.8.6 - 0)
STS-BI-F1F2'LUpdate Requirements ^ Form"STS-BI-FIF3- -(MP1,MP2,MP3,CY)

:STS-BI-FIF4
i

8. 7-

STS-BI-F1H "Slaulator Reference Plant-Data" (REV.-0)
,

1

-

)
!

.

. -

I

.

i
'!
I

1

|
'

|

j

'l

:)
L!

1

!
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!

~Attachc'ont 8.1- -j

MARGINAL NOTE DIRECTORY

|

'

|

k Re' place "will" with "shall" .

- k Assi'g'ns responsibility,for specifle functions 1to tho'
- UnitcOperations Consultants'

'

Correction.of name1or title

k Changedi.for clarity ~ ;

k New responsibility. I
.

~ Change in guideline- /

k Added'for. control of' data entry'~
Added'to address QA of " Training: Loads":

/ , .
,

I- *
. --

L

. .)

- i

!
. . ;

.:6

.k.

i
1

n

?

|

| ,;;

i. #

%

?
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1.0 PURPOSE

1.1 To ensure that adequate testing is performed whenever *

a modification is made to the simulator that affects !

its fidelity relative to the reference plant or its
functional operation as a simulator.

'

1. 2 ' To ensure that Simulator certification Documentation
and Simulator Initial Conditions remain up to date as ;
Deficiency Report (DR's) are closed out.

;

2.0 APPLICABILITY
.

This procedure applies to the Nuclear Ttaining Department
(NTD), including Operator Training Branch (OTB), Simulator

,

Technical Support Branch (STSB), and ot.her Northeast
Utilities (NU) organizations performing functiont in support
of the NU Simulator Oertification PrograA.

'

3.0 REFERENCES

3.1 ANSI /ANS 3.5-1985 - This standard states the einimal '

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

:

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

Mandates a timetable for simulator I3.3 10CFR 55.45(b) -

facility certification and specifies additional testing
requirements.

3.4 NUREG 1258 December, 1987 - Describes the procedures I

and techniques which will be employed to audit
certified facilities,

t4.0 DEFINITIONS

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 identified ;
deficiencies between the simulator and reference plant.

i

4.2 Simulator Design Change (SDC) - A documentation package f
consisting of *1evant DR's and all forms indicated (n)
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.
,

,

i
Rev.: 2 -

Date: 4/17/90
NSEM-5.02 Page: . 1 of-12

:

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



|
_ _ _ . _ - . _ _ . _ . _ _ _ _ - _ . _ . ._ _ _ _ _ _ _ ____ _ _ _ _ __.,

!

!

I '

i

4.3 Normal Plant Evolutions - Evolutions that the simulator,

| shall be capable of performing, in real time, that
,

,

simulate routine reference plant evolutions. See NSEM '

4.10 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 simulator ,

is capable.of performing.

4.5 Simulator O perating Limit - A given simulhter condition ;

beyond whica simulation is unrealistic or inaccurate
and negative training may be provided. Fimulator ioperating limits may be imposed due to plant design '

limits, computer code model limits, or observed
anomalous response. Refer to NSEM 4.08 for additional ,

information. '

'

4.6 Simulator Instructor Guide (SIG) - A training document
outlining the' sequence ot' events for a simulator
training. session. SIG's Llan contain additional
information for the instructor conducting the session. ;

4.7 Malfunction - A specific equipment failure which
produces discernible ~ 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 instructor
station.

,

,

! 4.8 Major Malfunction - Those malfunctions which produce
; extensiva integrated effects in a number of plant '
; systems which requires complicated analysis to verify ;acceptable response.I

;

- 4.9 Initial Conditionk (IC's) - A set of analog / digitall
points that are stored on the Simulator's computers so i

that a starting point is availabla for a Simulator
)session. Ph sical camponents (handswitches, relays,

etc.) must a so be 'annipulated to match the
analog / digital initialization points (switchcheck).

4.10 Certified IC - In-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.

1

4.11 System Test - A tese developed for each modeled: plant.
cystem that ensures proper response of.all control
board instrumentation, controls,= annunciators, PPC,

points, remote functi ons, flowpaths and components that~|

are associated with an individual plant system.

i

i

i

Rev.: 2
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;

i !

t
;

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 - Those remote functions
which will be tested to work correctl ;used in simulator training and exams.y and may be

!4.14 "Cause & Effect" Document - A descriptier of the i
simulator response.(effect) to the. inserslor of a '

specific malfunction or malfunctions. Each malfunc- f
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' conducted
to verify t simulation facility's performance as
compared to actual or predicted reference plant !performance. A performance test is' required for.
initial certification and for every subsequent four i
year period in order to maintain certification. !
Performance testing.for certification maintenance 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 operability Testing - a defined group of tests
conducted to verify: ,

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 benchmark set [
of transients against established criteria.

s
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,

L to a Simulator Certification document as opposed to
I 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- asibilities, the AsoT shall determine the requirements 1
for timing of formal typed revisions due to " pen ~and ;
ink" changes.

1

|

1

Rev.: 2
|
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; 4.18 Design Limits - Extreme values for specified plant kparameters. Design limits are obtained from engineer- i

ing design and accident analysis documents, e.g., imaximum RCS pressure, peak containment pressure, etc.
,

4.19 Model Limits - Physical conditions which cannot be l
simulated by the model coding, e.g., critical pressure i
and temperature, core melt, clad melt, etc. '

I4.20 Anomalous Responsy - Simulator response which violates ;
the physical laws"of nature or differs greatly from '

expected response. Expected response may be based on
plant data, accident analysis, or best estimate

-

,

i evaluation.
' 3

>

i

5.0 RESPONSIBILITIES !

5.1 Assistant Supervisor Operator Training (ASOT) I

5.1.1 Responsible for approving DR ratests of |
OTB initiated DR's. i

i

5.1.2 Responsible for assigning the Operations !Consultant or othsr operator instructor (s)
to review NSEM-5.02 rorm 7.1 after each

,

;

DR/SDC is retested but prior to closecut
of the DR/SDC.

r

5.1.3 Responsible for approving the completed ;NSEM-5.02 rorm 7.1. '

5.1.4 Responsible for. determining the frequency of j
formal typed revisions of various performance
test documents as a result of " pen and ink"~

changes. *

,

5.1.5 overall responsibility for ensuring Simulator
certification Documentation remains up-to-date.

5.1.6 The AsoT is responsible.for the. final decision'
L on whether a simulator Deficiency is severe
! enough-to constitute a' Simulator operatitis (

,

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. :

!-

.

I

Rev. - 2
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- 5.2- operations Consultant / operator Instructors ]
(As Assigned) :

i

5.2.1 Responrible for writing and performing oTB
initiated DR retests.

~

i
. i

5.2.2 Responsible for implementing this procedure ;after DR's/SDC's are ratested but' prior to
!closeout of the DR/SDC and for signing Form

7.1 when complete.
;

5.2.3 Responsible for performing " pen and ink" i

( changes or revisions to performance' test :
documents and indexes and updating / reshooting ~

certified /non-certified-IC's, as required,by
this procedure.

,

;
i

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 Form 7.1 in the SDC

:package for closeout. ;

5.2.6 Responsible for recommending'at the.end of '

each year reference plant control boards that '

will need-to be photographed.
5.2.7 Responsible forLupdating all controlled :

4

copies of Malfunction Cause & Effect '

Descriptions and Indexes as changes are
made.

e

1

5.2.8 nesponsible for annual updating of control. A'room photographs. /I'

5.3 Simulator Technical Support Branch-

L 5.3.1 Responsible for providing assistance as
necessary when issues'of simulator operating .

Limits are under review. .

,

5.3.2 Responsible-for performing Real Time tests, ,

when needed..'

i

5.3.3 Responsible for making recommendations to
OTB on the scope and complexity of a DR
retest..

_,

' i,

\

Rev. ' 2
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6.0 INSTRUCTIONS ;

6.1 General Discussion

6.1.1 The retest associated with a DR shall be '

written such that the extent of the retest iis commenserate with the magnitude and '

complexity of the changes being contemplated.
ANSI /ANS 3.5 (1985) requires: " Testing shall
be conducted and a report prepared ... If
simulator design changes result in significant
configuration or performance variations. When -i
a limited change is made, a specific perform-
ance test on the affected systems and

,

components s5.all be performed." '

The guidance contained in this procedure for
maintaining simulator certification pe.formance' '

,

tests valid may also be used to previde -

guidance for writing the DR retest. Keeping
simulator Certification Performance Tests valid
may be viewed as the minimum scope of'the i
retest. The ASOT has final approval over
the scope and content of a retest.

t

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
updating. After the completion of the DR re-
test but prior to closecut'of the SDC package,
Form 7.1 shall be reviewed for any impact to
simulator certification documentation or.
Simulator Initial Conditions. Form 7.1 lists -

11 specific areas _ requiring review. Each of
the 11 areas is discussed in detail in sections
6.2 th:ough 6.12 below. The completed Form 7.1

,shall be signed by the individual (s) who have i

completed the checklist,-approved by the ASOT
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
7.1. A "no" requires no further action. A

'

"yes"_will require the action that is listed *

in the applicable sections below.

Rev.: 2
Date: 4/17/90
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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 that ,

invalidate existing wording or system |test results shall require changing
|| the system test. The addition of new ;

annunciators, hardware, or flowpaths
shal1~ result in changing or adding to
a system-test.

.

6.2.1.2 For the purpose of completion of Form- (
, 7.1,-the SDC may be closed as soon as'

a1" pen and ink" change is made to'the
respec :ive system; test. For System
Tests, another acceptable approach is ;,

! to attach a copy of the completed DR'
,

and/or retet . 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.;
,

6.2.2 Adding'or deleting an entire. System' Test. |

Should it be necessary to add or delete an '

entire system Test, revision will be necessary ,

i to NSEM-4.01 Attachment 8.1,-8.2, 8.3 or-8.4 '
l' (as appropriate), NSEM-4.07.rorm 7.1.and

NSEM-4.07 Attachment. 8.1, 8.2, 8.3 or 8.4
(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 ths1once.per four year
performance requirement of NSEM-4.07,

6.3 Reshoot Certified (and/or'Non-Certified)l Initial L

Conditions (IC's)
,

6.3.1 If a DR results in the:need foLt.~ 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 1Section 6.11. Updating of~all or-some non- '

certified IC's is at the discretion of the
operations ~ Consultant / assigned operator '

Instructor or ASOT.

<
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6.4 Malfunction Cause & Effect Descriptions and Index

6.4.1 Changing an existing Malfunction Cause and>

i

Effect Description,
t

6.4.1.1 If a DR on a malfunction results in .

a change to =r existiny Ma1' functions
|Cause and Esfects description -it =,

shall be revised. The Malfunction
cause and Effects index.shall also be .

revie'1ed and revised as necessary.
,Refer to NSEM-4.01 Sectien-6.3 for .i

details-on content required for a
Malfunction cause and Effects descrip- ,

tion. Also review the malfunction
,

index on NSEA-4.07 Fcrm 7.1 and *

Attachment 8.1, 8.2,-8.3 or 8.4-(as-
appropriate) and revise as necessary.
The malfunction test shall also be.
reviewed since.a change to a Malfunc- i
tien Cause and Effects description may
also effect its respective test j
procedure. 1

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 Description
is added or deleted, the= malfunction index ishall be revised, NSEM-4.07 Form 7.1.shall be
revised, NSEM-4.07 Attachment- 8.1,~8.2,-8.3 or +

8.4 (as appropriate) shall.be revised and.the. -

i specific Malfunction Cause and Effect:descrip-
tion shall be added or deleted as' appropriate. ;

,
,

I

!
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 totbe written.
'

~ . i
6.4.3 Revisad M:liunct' ion Cause-and Effects

descriptions and/or. indexes shall be placed -

in other copies of;the specific-units':: -

Malfunction.Cause and Effects Descriptions
Book. The AsoT|and_ operations consultant
shall agree on the' number and location ofz
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. !

'

,

i

;-
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;|6'5 Certified Malfunction Tests.

|

6.5.1 Changing an Existing Malfunction Test

If a DR on a malfunction results in.a change
'

E to an existing malfunction test, it shall bs :
revised. The malfunction cause-and effects

. ,

description for that malfunction shall also be
,

reviewed for changes and revised as necessr4ry. |

6.5.2 Adding.or Deleting a Malfunction [
, . . . F

If a DR results in adding or deleting a
certified malfunction then a test procedure4

must.be-written (if adding'a new malfunction)- [
or deleted (if;de..eting a currently ~ certified
malfunction). The Cause and Effects index
shall be, updated as well as NSEM-4.07 rorm 7.1-
and NSEM-4.07 AttachmentlB.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 i
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
! NSEM-4.04, otherwise NSEM-4.05 will describe

how to write the new malfunction test '

procedure._ .

6.5.3 ror the purpose of completion of Form 7.1, the '

SDC may be closed as soon as a " pen and-ink"
change or_ revision is made to the respective

i malfunction test and cause and effect .'

description.

6.5.4 Should a malfunction test be, performed in 1.ts '
-

entirety as part of the retest, it may be taken
credit-for in fulfilling the once per for.r. year
performance requirement of NSEM-4.07.

6.6 Certified Remote runctions

6.6.1 Changing an Existing Certified Remote-runction

I. 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 rigure 7.2 shall -

also be reviewed and revised as necessary. 1

1

>
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6.6.2 -Adding or Deleting:a certified Remote Function
i

If1a DR results in adding or deleting a certi- 1

fled remote function, NSEM-4.03 rigure 7.2
shall be revised. If deleting a certified
remote function, any reference to it shallEbe ,

removed from its NSEM-4.01 System Test or >

NSEM-4.03 test,~as-appropriate.; If adding'a
new certified remote function, a test for'the '

remote function shall be written.into the- #

appropriate NSEM-4.01'Syster Test or NSEM-4.03
test procedure.

:

6.6.3 For the purposes of: completion of Form 7.1, the *

SDC may be closed as soon as-a " pen and. ink" ,

change or revision is: made to the necessary
test documeats or' forms.. .

6. 7 , Simulator operating Limits

6.7.1 It is possible the successful retestcor ;
unsuccestful resolution.of a DR could indicate !

that,t: simulator has a deficiency which ist

serious enough to implement NSEM-4.08, Simu-
lator operating Limits. Simulator Operating - ;

Limits are made known-to the s.imulator.
instructor by either freezing the. simulator
when design or model limits are: reached or.
administratively documenting the deficiency'in

3Simulator Guides where:the. problem may occur.-
It is unlikely that new design'or.model limits
will need to be added-to those tha'. already
freeze the simulator (NSEM-4.08 Sections 6.1
and 6.2). ~It is.possible that deficiencies.in ;

safety related systems-(NSEM-4.08 Section 6.1
and Form 7.1) could becsignificant enough,to

'

-

warrant administrative action to ensure nega-
tive. training does not occur. A deficiency
will be considered significant if it meets the
criteria of1NSEM-4.08-Section 6.3.7, 6.3.8 or
6.3.9. The AsoT may exercisc| judgement in
this decision. A decision to-implement (or

1

investigate) shall:resultiin performing
,

NSEM-4.08 Section 6.7.

NOTE: Simulator Operating Limits should also be '

cvnsidered when DR's are submitted, since a
deficiency may be serious enough to justify , i
administrative warnings to' instructors on |e

Simulator limitations.
t

..
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:

6.7.2 closecut of NSEM-5.02 rorm 7.1 and the SDC .
package may occur at.the discretion of the ASOT
even if a "yes" is determined for " Simulator
Operating Limits",.

6.8 Annual Operability Testino
i

6.8.1 DR's which change, add to,-or delete any of the
'

steady state parameters, instrument range /-
error, or' simulator steady state results as

,

shown on NSEM-4.09 Figure 7.1 shall result in t

a revision to that test.
'

4

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 that test..

6.9.3 DR's which' could- af fect~ the results of the
yearly operability testing; transient test
procedure shall be considered by the ASOT, at
his discretion,'for running cne or more of the '

transients to verify results are still within
acceptance criteria, or to consider changing >

transient acceptance criteris.

6.9 Normal Operations and Surveillances-

6.9.1 If a DR results in the poss:.bility that a,

'

normal operating procedure (see NSEM-4.10,
.

Figure 7.1) cannot be used on the simulator, |
or one of the surveillances on.NSEM-4.10 rigure '

7.3 cannot be used on.the Simulators then test
that portion of the normal operating procedure

_or surveillance to-ensure f.t can.be used on the i

Simulator.

6.9.2 NSEM-4.10 Attachment 8.1, 8.2, 8.3 or-8.4 (as
appropriate)'should also be reviewed to ensure
that 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 affects any of the fol10 wing _ features
of the instructor station ther, that portion of
the instructor station test r, hall be reviewed
for impact: - Backtrack,.rastime, Slowtime,
Boolean Triggers, Composite Malfunctions,
Simulator Freeze, Snapshot ability,-Annunciator
override, Crywolf, DI/DO/AJ/AO Override
capability.

!
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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-

|

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 w411 meet.the NSEM-4.07
performance for running the test once every 4years.-

1

6.11~ Physical ridelity.

- 6.11.1 As discussed in NSEM 4.12, photographs will
be: retaken annually in those areas where the A'reference plant has undergone a change. . OTB /'\
shall-be-responsible for> obtaining the updated
set of' control room. photographs. The opera-
tions Censultant/ Assigned operator Instructor
shall informally maintain a list,:as DR's are
closed, to determine which reference. plant !

control boards will need. pictures taken at the
i=end of~each year. Open DR's and a walkdown

of the reference. plant control boards shall
!

,

'also be an input to this decision. R

, 6.12 Real Time Test Verification
~

i6.12.l' If a DR results in any doubt as to whether the
simulator is runr.ing in real time, a real: time
tesc, per NSEM 4.13 shall be performed by'

assigned STSB personnel.
t

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 yearirequirement'of NSEM-4.07.- |

'

7.0 r0RMS

l
7.1 DR Retest Checklist .

8.0 ATTACHMENTS ~
; l

!8.1 Marginal Note Directory

|

|
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FORM 7.1

| DR CLOSEOUT CHECKLIST
|

L

|

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) "

|

L
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 Secca.. 6.5 ,

cf this procedure for additional information)

-Does this affect certified remote functions? (See Section .

6.6 of this pracedure for additional information)

Does this affect Simulator Operating Limits? (See Section !

6.7 of this procedure for additional information)
'

I

| Does this affect Annual Operability Testing? (See Section
| 6.8 of this procedure for additional information)

Does this affect Normal Operations or Surveillance -

.

Capabilities (See Section 6.9 of this procedure for
,

additional information) ,

Does this affect any Instructor Jtation Tests? (See
Section 6.10 of this procedure for additional information) [

- Does this affect Physical Fidelity? (See Section 6.11 of r,

| this procedure for additional-in*,rmation) |

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 AS9T

|

Revt- 2 1

Date: 4/17/90 |
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ATTACHMENT 8.1'

MARGINAL-NOTE DIRECTORY

-
.

1

1. Re-defined responsibilities and circumstance'for which
_ photographs will ba -retaken.

1

i

j

)
,

1

.

-.i

!

1

i

l-

i

Rev 2-; -u

Dater- 4/17/90
NSEM-5.02 Page: 8.1-1 of 1-

.

.

.1
- .-



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

.m'

'

j
'

. . .
,

,

I
'

. i
'

|
1

I

NORTHEAST. UTILITIES
I

e

:
.

*-
NUCLEAR SIMULATOR, ENGINEERING MANUALI' !

s

.-

~b NSEM-6.01 ,

.

STUDENT TEEDSACK ;

,

i

f

E

- f

. . -

,

*
1

|-

<
,

.
Responsible

! Individual i si *
,

Manaler,'epeTatol Training a
[' .

Approved : '

D5Cas,t.aeT.Nucletr Training

|:

L.
( Revisions d'
i i

.

1

,

Date: ' January 12, 1989 |

89-001SCCC Meeting No; ,

;

s

[

,, . . ~ . . _ . . . - . . . . ,- . . - . - _ , . . - ~ - . . , . . . . . _ . . - , _ . - - - . . _ . _ - _ . . ' . . . _ . . ~ . - - _ . . . . . . -...



[ l
I

'

.

i

L
i

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.

,

'

**

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) organisations performing functions

I in support of the NU Simulator Certification Program.
.

3.0 REFERENCES
F

3.1 ANSI /ANS 3.5 - This standard states the minimalfunctional requirements on design data and simulator *

performance and operability testing.
3.2 NRC Reg 1.149 - Rev. 1, April 1987 - This guide o

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

-

requirements.

L 3.3 NUREG 1258 - Describes the procedure and techniques
which are employed to audit certified facilities.'

3.4 INPO 86-026 Guidelines for simulator Training',
October, 1986. ,

3.5 10 CFR 55.45, operating Tests.

.

i 4.0 DEFINITIONS
|
| 4.1 Reference Plant - The specif?e nuclear power plant

from which the simulator control room configuration,
system control arrangement and data base are derived.

'

4.2 ridelity - The degree of similarity between the
simulator and the equipment which is simulated. .It
is a measurement of the physical characteristics of
the simulator (hardware fidelity) and response of the
equipment (functional. fidelity).

a form (STS-BI-FIA) used by4.3 Deficiency Report'(DR) -

the Operator Training Branch (OTB) and the Simulator
Technical Support Branch (STSB) to record defi-
concies between the simulator and reference plant. i

Rev.: 0
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5.0 RESPONSIBILITIES.

| 5.1 Assistant supervisor, ooerator Training (AsoT)
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 and3

TPIP requirements. :

'"*
5.1.2 Responsible for~ assigning Operator !

Instructors / operations consultant to research
,

;

and document simulator deficiencies based on
'

:

student feedback comments. '

i 5.1.3 Responsible for ensuring an annual survey is
conducted to solicit student comments on .

simulator fidelity, or assigning operatorInstructors to do so.
5.2 operator Instructors / operations consultants P

.5.2.1 Responsible for identifying and documentingany 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. :

t

5.2.3 collect Student Assessment Poras at theconclusion of training.
;5.2.4 Responsible-for researching student feedback| *

comments.
,

5.2.5 Assigned operator Instructors / operations.

'

consultants are responsible for. collating.
results of the annual survey of student-
feedback.

6.0 INSTRUCTIONS
1

6.1 obtaining student feedback on Simulator fidelity viaNTM-2.05, Student Assessment, rigure 7.2.
3
.

.

L
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6.1.1 At the completion of each." block" of
'

simulator. training, all students shall be
provided an opportunity to comment on ,

'
simulator fidality using.the NTM-2.05,
student Ass.essment' Figure'7.2. .The f!

definition of-s." block"'of training shall be- !
,. determined by the ASOT, based on NTM- !-

!requirements, TPIP requirements, and his
overall judgement of the appropriate !

frequency for student feedback forms. +

Ja,6.1.2 . nstructors responsible for distributing the
student assessment forms to the trainees )'

shall encourage comments on simulator
response and hardware fidelity with the,

! reference plant.
,

.. .. .

6.1.3 student assessment forms containing comments ,

on simulator response and/or hardware t

fidelity shall be. forwarded to the applicable
Unit Assistant supervisor, Operator Training,
(ASOT), for review. ;

6.1.4 The A50T shallLreview trainee. comments on- 1
a

Simulator fidelity. He shall assign the i

operations ~ consultant / operator' Instructor to
'

review /research'those1 deficiencies which '

could result in simulator modifications.

6.1.5 A determination of whe+her to.make a' change
to simulator hardwars ?ftware shall be ,

made by the AsoT, operas ss Consultant and. :-

'

assigned. Instructors by c -sidering the
following:= ,

1) If a licensee comment.is incorrect,.no ..'
'

furthericonsideration need be given.-

2) Assuming.the licensee comment ~to be-
correct, consider the following: ,

;

o .The impact of the discrepancy on the .

!
Operators', or teams',: ability to use
. normal', abnormal and emergency at.
procedures. ;

'

'
'

o. The impact of the: discrepancy on
. protecting plant personnel. ,

.

o The impactsof the discrepancy on the a
possibility of tripping the plant. ,

e
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1

F o The. impact--of the discrepancy on the
' potential for damaging plant

. equipment.
' o -TheJiapact on cost and schedule for

the simulator.>
,

'
~ o 'The impact on'the overalliphysical i

~ fidelity of the simulator control
.

qroca.

o The possibility of negative training.- |j,,

3 ). 'If unable tur resolve discrepancies based :
on the proceeding-criteria, the ASOT- !
shall present the. discrepancy ta) the TPCC .

l. for final resolution. j
,

6.2 obtaining student reedback on simulator fidelity via. ,

Annual simulator ~ridelity' Evaluation survey. ;

Note: The annual-Simulator ridelity' Evaluation 1

survey shall;be. performed prior:to-initial ,'*
certification of -theisimulator' and at least '
once every 2 years thereafter. Annual-

1|.
performance will be at-the discretion of the .

ASOT.

6.2.1 on an annual basis, or at least once every 2- |

years, all-licensees;shall be provided an. !
opportunity to comment'on Simulator response'
and hardware fidelity with the reference
plant by responding toispecific: questions. I

contained in-an Annual simulator-Fidelity- l

Evaluation survey questionnaire, Fora 7.1. ]
6.2.2 The Unit-ASOT shall. assign:an operator

-

Instructor to distribute the Annual simulator. 6

ridelity Evaluation survey.to all_ Unit.
*

licensees.

6.2.3 Licensee's responses-to the Simulator
.

.
f,

ridelity Evaluation survey questions shall be
~

completed and researched by assigned;0perator-
Instructors.

. ?

6.2.4 The A50T, operations consultant:and-operator
Instructors shall make a determination on J

.

each licenses comment ' tar implement, or not |

1, implement, a change to the simulator. !

1'

,
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/ 6.2.5 The criteria used to determine whether a- i

change shall be made shall-be the same as i
1

those specified in iten 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 be,. ;

listed in a formal summary letter, and ' hall's
be distributed to all. licensees.

6.2.7 .The disposition of-feedback' comments,shall be ..

tdb included in the formal summary letter td-
infora the licensees of the survey results.-

6.3 Disposition of student reedback forms. .
:

6.3.1 NTM-2.05,.rigure.7.2, student feedback forms
shall not be required to be retained for any_ i

simulator certification purpose. Any DR's
resulting:from a student feedback form should
indicate that the source of the DR was'from

:student feedback. '
.,

!
6.3.2 Annual survey forms returned and summary

letter shall be part of simulator
icertification-records and-shall be forwarded *

;to controlled Document storage.
-

.

.I

7.0 FORMS

7.1 Simulator ridelity Evaluation'
,

l .

>

-
c

.

i
|

!

|
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FORM 7.1- |
3

, .

< . D

,

To : - All operating Licensees.~- .; - .

tUnit
:

.

C
,

FROM: 4

,

* Assistant supervisor,
;operator Training ~

:
;

iLAccuracy of simulator
-

SUBJECT:
Unit

,

=

,

'

- Please take a: few minutes to fill out and. return' the attached
questionnaire cencerning accuracy _of.the- simulator.

; *

(Unit). .-

- we are interested in knowing of any deficiencies you may have *

observed between the. simulator and' actual plant control *
-

i
,

| Rooms / Control Boards. Including your name onithe. survey. form'is
,

eptional.
J

|
,.

Results of the' survey will be-distributed t's all' licensees for j

your information. All items brought to our attention will'be . 7
Ii ,

$ addressed in.the results of the survey, with a stated'
disposition. Please direct'your comments toward dif hrences
ontween the simulator and Do not address training..

,

!(Unit)
topics or issues. Please send your response to -

(Instructor's Name)
'

by If you have any questions,.please call ;
,- ~

.

-(Date)
on . ;

(Name) (Extension) ,

..

|
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l
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I

FORM 7.1 k
(

l

INSTRUCTIONS I
4

.

'

For the following questions please circle the evaluation point which |
. '

SEST applies"to each question, - -

Jn ' 9
' '

.,

No : observable difference between siaulator and actual plant'
- !N= '

I
1= The: difference between simulator and. actual plant-is

observable but has LITTLE OR NO AFFECT.on the operators
'

actions or diagnostic atility.
2=

The difference between simulator and actual-plant may cause L

confusion or impair the operator's ability to diagnose ortake the required. actions.PROMPTLY.
'.3=

The. difference between simulator and actual plant causesconfusion. The difference may cause=an INCORRECT DIAGNO!!S ;

and/or cause the operator to take INCORRECT ACTION 5. .
~

5= .

The difference between simulator and actualaffect.the operator's actions or diagnostic: plant may not
FEEL STRONGLY that the difference should be corrected. ability, but I

*

t
1
:

Please provide,the specific differences in the comment section'
!

for any question not evaluated as "N". ,

,

| >

f

!

Providing your-name is not mandatory. i
~

| '

| \

|

.

7Rev.: 0
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FORM 7.1 :

4

SIMULATOR FIDELITY, ,;
.

EVALUATION
-

..

i
A.- , PANELS, INDICATION AND CONTROLS

- ;,

1.- Dkt>you observe _any differences between the. plant and .'

the simulator:regarding;panelsi meters, switches, i
' lights, scales, ranges,1 locations, etc.? 1412'3s

.i
;

* i

r

t

>
P

I
i "

Did you observe any dif ferences' between the2.. Aplant and the-simulator regarding ainic,
back . shading, tags, labels, etc.?- N1235 .

,
, ,

1

0 L

F

B. -INFORMATIONAL AIDS

1. - Did you~ observe any differences between'the
plant and the simulator regarding the
availability of aids and reference materials -

such as procedures, forms, prints, drawing,
.N1235 '

operator aids,Letc.?'
.

I

n

a

NAME
(Optional). .

Rev.: 0~
Dates. 1/12/89
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FORM 7.1-

)|
'

I

l
,

C. AUt.'I c:,E
."

'

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?

' N 1 2'3'S
'3

-

;*

m-
l'

.

E

f

i

*c ,

>

,

D. COMMUNICATION

1. Did you observe any differences.between the
plant and the simulator regarding the amount
and type of communication devices available? N 1 2 3's *

.:
r

.

!

i

,

h

|
.

P

NAME ,

(Optional)

Rev.: .0
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l. FORM 7.1

E. ENVIRONMENT

1. Did you observe any difference between the '

..
'

plant and-the simulator-regarding the,
amount and type of. normal and/or Emergency I

Lighting?- N.1 2 3 5
~

.am

H

,

2. Did you observe any. difference between the
amount, type', and arrangement'of the
furniture? N l'2 3 5

. ..

'.

.

F. PLANT COMPUTER
,

!

1. Did you observe any difference between the-
plant and the simulator regarding'the PPC- '

input.and output devices (CRT's, keyboards,'

printers, etc.)? -N1235

- i

2. 'Did you observe any difference-between the ;

plant and the simulator regarding the PFC -i
functions, capabilities and. responses?' N 1 2'3-S )

NAME !

T5plional)
.

-

!

I
'

Rev.: 0
*
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FORM"7.1-
,

1G. SIMULATOR RESPONSE'
" '

''l'..-Did you ebserve any simulat'or: response
which _ you believe to: be iracorrect? ' N 1 2-3-;5

g .

.

,

<'
.

.,

,

2. . Was_there any procedural-section,Lstop or. 1.123s-
operation you were unable to-perform
because of limitations of the: simulator?

,

. :
1

NAME
-(Optional).

.

.Rev.: 0
F Date 1/12/87
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1.0| PURPOSE-

-This procedure 4 provides guidance forlensuring that new >

*simulator guides, developed.for training, use only,

certified remote-functions, malfunctions,-initial -

conditions, software systems, and installed-hardware. The j
procedure also provides' guidance-when a. guide requires

'

'
-certifying'a previously uncertified item.'

.; '

-2.0 iAPPLICABILITY' <

ThisJ rocedure applies to the Nuclear _ Training Department
( tcrW, 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 minimal
. function requireEents on. design data;and simulator <!

'

performance and-operability. testing. "

|~

-3. 2 NRC RG 1.149 Rev. 1, April, 1987 - This guide
describes.an acceptable methodolog ;for certification
by-endorsing ANSI /ANS-3.5, 1985 wi h some additional -

requirements.-

3.3 10CFR 55.45(b) 'Mandatesca timetable?for s'inulater
'

facility certification and'-specifies-. additional
testing requirements. j

:

3 . 41 INPO Good Practice TQ-504 - Describes techniques >fo.r
effectively controlling. simulator? configuration.

.

3.5 NUREG''1258 December', 1987N : Describes /the. procedures
and techniques which will be' employed"to audit
certified facilities.-

4.0 ' DEFINITIONS.
1

'

*

1 a

4.1 . Deficiency Report DR - Form (STS-81-F1A) used'by the

: Operator Training Branch-(OTB) and'the Simulator-
. Technical Support Branchf(STSB) to record'all' ,

, 'identified simulator deficiencies'between the
L simulator and' reference plant. .

Rev.:- 0
Date: 1/12/89
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4. 2- Simulator' operating Limit - A given' simulator
condition beyond which simulation is unrealistic or
inaccurate and limits may be imposed due to plant
design limits, ecmput.. code model limits, or
observed anomalous response.

4.3 Design Limits - Extreme values for specified plant r

parameters.. Design . limits are obtained-from *-

engineering _ design and accident analysis documents, ;

e . g . ': maximum RCS pressure, peak containment
pressure,_etc. ;

-m
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-
greatly from expected te snse. Expected response
may be basad on plant d. accident analysis, or '

best estima:e evaluatio..

4.6 Simulator Instructor Guide (SIG's - A training
,

document outlining the sequence of events for a
simulatar training session, SIG's alto'contain
additional information for the instructor conducting .

the. session.

|, 4.7 Initial Condition (IC) - an operational-status at
which the simulator can be initialized.. 7ncluded are
time in core life', xenon, decay heat, power level,
system and component operational status.

I 4.8 Remote Function (REM) - an instructor initiated input
|. to.the simulator model which will provide the4 same
' discernible effects as.the corresponding manual.

operation in the-reference plant.

l 4.9 Malfunction'(MALF) - an instructor initiated input to
the simulator model which will provide the trainees
with similar discernible effects,.(initial-indic-
ations and response to corrective actions), as those
of a corresponding equipment' malfunction in the
references plant. ;

4.10 Major Malfunction = .those malfunctions which produce
extensive ine!. Fated effects'in a number of plant
systems'which equires complicated analy?is te verify
acceptable response.

|

|
1

i

Rev.: 0 I
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L 5. 0- RESPONSIBILITIES

5.1 Assistant = Supervisor' Operator Training-(ASOT)
.

5.1.1 Responsible for app' roving" completed Simulator-
Guide Development Check Lists, NSEM-6.02 Form
7.1.

''

: .. .;
5.2 operator Instructors |

5.2.1 Responsible for implementing the controls of ,

Lthis procedure when developing new-simulator' t,,
guides.

s

5.2.2- Responsible for comp'leting NSEM-6.02,.Forn 7.1
for each'new simulator guide developed.

5 . 2 '. 3 - Responsible forcinitiating revision of
certification lists, tests, and-schedules;- !

~ identified-inithis procedure; when1r new .
simulator guide' requires that.a previouslyL
uncertified remotes function, : malfunction,: or :
IC be certified.- i

,

1

l 6.0 INSTRUCTIONS- ,

\ .
'

6.1 Ensuring Remote Functions Used In New Simulator
i

L Guides Are Certified
'

i 6.1.1 Remote functions used-in developing.a new-
simulator guide should:besselected from
those"specified on NSEM-4'.031rigure 7.1 as
being certified. .

. . . . !

6.1.2 If-the scenario being developed requires
using'an uncertified remote: function, refer' - >

to section-6.6 of thistprocedure.

6.1.3 If the scenario being developed-requires a-
remote function- which: does: not presently
exist, a DR aust 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
L completsd guide have been verified-to be

certified,'the developer shall initial the-
appropriate' check 1 on NSEM 6.02 Forn 7.1.

Rev.: 0
,

Date: 1/12/89
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6.2 Ensuring Malfunctions used in New Simulator Guides' |

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.

,

6.2.2 If the scenario being developed requires
using an uncertified malfunction, refer to-
section 6.7 of this procedure. ;

a
6.3.3 If the scenario being developed requires a~

malfunction which does not pracently exist, a
DR aust-be submitted. Te s t ' . * 1'* : *ments
and revision to'appropriat- c.; .on

lists and testing schedule in.

accordance with NSEM-5.02.

6.2.4 When all malfunctions used in the completed
guide have been. verified to be certified, the i

developer shall initial the appropriate check
on NSEM 6.02 Forn 7.1. ,

6.3 Ensuring New Simulator Guides Use Certified Initial ,

I Conditions .

| 6.3.1' Instructors developing new simulator guides
shall compare initialization requirements'

against those specified for the certified
IC's (as designated on the instructors
station IC tableau). i

; 6.3.2 Select the initial condition which fulfills '

the initialization requirements for'the
guide.

Note: The guide may specify that the IC be
modified, at the start of eachspresentation,
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
are required, refer to-NSEM-4.02 for' develop-
ment of new certified IC's.

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.

Rev.: 0
Date: 1/12/89-
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16 . 4 Ensuring That'New Guides-Contain Appropriate Cautions |

Concerning simulator operating Limits

6.4.1 Instructors shal'1 review-the list of:pla'nt
Idesign and simulator modelz limits to

determine-if conditions in the scenario.any.
cause a limit to'be exceeded.

- t.

6. 4. 2- If any limit (s') may be' exceeded, a note shall
be included in the body caf the guida. -just !
prior to the initiating senditions. The note
should contain the following:

.

'"'
6.4.'2.1 The conditions / trainee responses

' '

which could cause the-limit'to be
-exceeded. ,

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,
alara, etc.)..

"
6.4.2.4 Instructions regarding whether or

not training should proceed and any
information:to be provided to .

trainees.- Example:c "SG tube
primary to secondary ~6P has
exceeded the design. limit-ofL2000
paid,-tube. ruptures ~aay occurt if .

this condition was to occur."
|

6.4.3- Instructors shall-rev'iew the list of
simulator " anomalous responses" listed on
NSEM-4.08-Forn 7.2 to determine if events in
the scenario any 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 anowalous= response, !

-and contain the following ;

6.4.4.1. A bold heading, e.g., CAUTION
3

6.4.4.2 A brief description of the-
anomalous response.

6.4.4.3 The actions which would cause the - 4

anomalous response, 1-f appropriate.

Rev.: 0
Date: 1/12,'89
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:

k ' 6.4.4.5 Directions to informJtrainees that l
1

'

specific, indications.will"not
-provide accuratejinformation due to .:
simulator.aodeling.~ limitations. |

' 6 . 4 .' 5 When the entire scenario hos beenLevaluated ,

for~ simulator? operating:liatts and any: !

required notes and/or cautions have been* ;
'?included, the-developer shall initialtthe

~ appropriate check,on-NSEM 6.02cFora;7.1.. |e
.

|6. San > Testing Newly Developed: Simulator Scenarios .

,

'

6.5.1- 'Eachinewly developed simulator" guide shall;be ;

testrrun.to-verify.properuresponse froni !
simulator 1 hardware 7and software _ systems
required by the:; scenario'.

!

6.6.2 'All initialiconditions,'reroteLfunctions,-
malfunctions,CI/o: overrides, and-annip-
ulations specifiedLin the-guidenshall be ,

'

checked-in.the same:sequencevand conditionsi'

as specified.
. .

.. .

6. 5. 3 ' WhereTtrainee actions.will;significantly| ;

-affect simulator response', additional testing' cl- will be;-required. - Example:1 Simulator t

response to . an : ATW5; with ;and ,without operator [
~

action'to manuallyutripTthe. reactor.
x .

.
. i

6.5.4 The developer shall'evaluatesthejsimulator'
response to ensure:that*responseWis 1

reasonable f or: existing: conditions.' This y.-opportunity should,also?be used"to ensure'
'that the simulatorfresponse.willtseet tho' q

goals of:the session.' ' -
'

,
>

,

6'5.5 If_the test.run produces 1 unexpected /unex-
.

plainable:results,1perfora.the" followings

y 6.5.5.1 Refer to thelrespective Simulation
system Diagrams / toiverify.that:
required flowpaths,1 functions, and '

-s

-
controls are modeled. .

a

6.5.5.2; If requ' ired 11tems1are not modeled,
nthe< guide should be modified to

obtain desired results usin t

> existing:modeling; gor a DR'g.could be
subm'itted tosexpand the scope'of
rimuistion.

1
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.

,

6.5.5.3 Submit a DR=for unexpected /unex- ;

plainable: response. 1

6 '. 5 . 6 ^ If the simulator -guide needs ' to be: modified. |
due to unexpected response or inability toe
meet. session = goals,. refer to the-appropriate
-section(s) of this procedure 1:to ensure that.

,

:all-items remain 1 certified. -

.. -
..

.

;, ,

'After the completodisimulator guide:has.been J' 6.5.'7 '

successfullyEtesturun, the,developerLshall.
q

am- Linitial the. appropriate check'on NSEM-6.02:
rors=7.1.

.

6.5.8 1The completed-NSEM-6.02 ForaL7.1 check list.
'shall accompany the-new simulator guide: '

:during'the, review and| approval process. -

6.6 Certifying An: Uncertified-Remote' Function

Note: ~ ALremote, function is. certified by. development
and1 successful; completion of a testing

= procedure. The1 test' procedure can be incor-4 i,
,

parated.'as partoof the; respective' system test ,

or.as aiseparatefremote function, test.3 .The~

firstioptiont ia1 preferable:since pe'.formance.-

..

test, scheduling-is automatically'ce,vered.
;

1
6.6.1 ' Refer to NSEM-4.01"foridevelopment-and

execution of c a remote': function't.est' asEpart-
of its respective systes' test, or

i.

' Refer to NSEM-4.03 for~ development and ,6.6.2
execution of a separateLtest/ procedure?for 3
the-remote 4 function.

'

:1,

6.6.3 . Af te r: th's ' remote ..functior. has .been - . .-

successfully tested, in'.tiate revisions to- |

include'the,remoteLfunction and/or its test i
-

procedure in-the following:' s;

6.6.3.1 NSEM-4.03= Figure 7.1, Certified' f
'

Remote' Functions List.
i

46.d.3.2> NSEM-4.07 Unit Specific Appendix'A,, 9
R' Performance Test Schedulet(only~if

the, remote function is certified-
.per NSEM-4.03)."

|

|

|
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6 '. 7 - Certifying An Uncertified Malfunction

6 .7.11 With.the. concurrence'of the ASOT, categorize ;

the malfunction (s),as major or minor.

6.7'.2' for. major, malfunctions,.. refer-to NSEM-4.04 m

for development,and execution of a.tes). '

procedure'.

6.7.3 For minor malfunctions,' refer t'o NSEM-4.05'
for' development and execution of a test

~

Ab procedure. i

'
6.7.4 After the malfunction 1has been successfully

tested, initiate revisions to include the
malfunction in the-followings-

. 6 . 7 . 4 .1' 'NSEM-4.07 Unit Specific-Appendix A,
Performance Test Schedule.

6.7.5- Review / revise!the Cause and Effect document. [
for the malfuncti'on per NsEM-4.04.,

.

16 . 8 Disposition of Forms Generated
J-

6.8.i The simulator guide deve16foont checklist, *

NSEM-6.02 Fora ~7.1 is rr sewed:and approved
by the ASOT|at the same las as'the. newly.
developed simulator gui'..

6.8.2 After'the SOT releases-the simulator. guide
for use, the simulatorJguide development
checklist will' remain with:the original copy- ,

of the guide.
,

7.0 FORMS

7.1 Simulator Guide Development checklist

8.0 ATTACEMENTS
1

None

|

Rev.: 0- 1

Date: 1/12/89
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FORM 17.'l- -

' SIMULATOR GUIDE-DEVELOPMENT CHECKLIST j-

,

l

n
Guide 4: Developer: . [

,

.. . i'

Remote Functions: Initials'
'

|;
All remote, functions contained in the1 guide or 'likely

~to-be requested.by trainees havet been" verified tc be .

.certifiedAm>
.q

. !

Malfunctions:'

All. malfunctions contained in the guidelhave;been
'

been verified:to be: certified. ,

,

'

Initial conditions:~
1

The initial conditi'on(s) contained in the guide- .

have'been verified to be certified or-have been1
developed-from certified IC's in accordance withi
NSEM-4.02. .

Simulator Operating Limits:
.

i

The1 simulator-guide has been evaluated.for operating-

limits and/or anomalous response. . Appropriate notes
and/or cautions have-been included =, ifirequired.

-

.

Test Run:'

. The scenario contained in the guide has been test
run on the simulator. Simulator response is-
reasonable and er.pected.

- h
:q

-f

Completed:
Developer- Date--

.,

|

Approved:-
A50T Date

,

Rev.: 0
Dates: 1/12/89
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1.0- PURPOSE

This, procedure'provides guidance fe: the collection and : 1

maintenance offreference plant _ performance data.

2.0 APPLICABiiITY
l

JThis' procedure applies'to.the Nuclear Training Department
L (NTD), including Operator Training Branch (OTB), Simulator ||

| Technical Support Branch: (STSB), andcother Northeast
i Utilities (NU) organizations performing functions-in

isuppset of the NU Simulator Certification. Program,

O
3.0 REFERENCES

( 3.1 ANSI /ANS 3.S-1985'- This standard states the minimal
functional requirements on design? data and simulator
performance and operabi'lity_ testing.

'

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

*

requirements.

3.3 10CFR55.45(b) - Mandates a: timetable for-simulator- -

facility certification and specifies-additional. ,

testing requirements. ,

L 3.4 INPO Good Practice-TQ-504 - Describes techniques for ,

"
effectively controlling s'imulator configuration.-

3.5 NUREG.1258 December, 1987 Describesithe procedures-
*and techniques which will-be employed:to audit

certified facilities.
~

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

't

4.0 DEFINITIONS

4.1 Deficiency Report (DR) -. form (STS-BI-FlA).used by
the. Operator TrainingcBranch-(OTB) and the-Simulator

' Technical Support' Branch (STSB) to record all
identified-simulator deficiencies between the
simulator and reference pla'nt.

, ,
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4.2 Reference Plant Data Book (PDB) a compilation of-

reference, plant = data for-specific. plant transients /
evolutions. ..The< data defines planteparameter
response to specific initiating eventsEor evolutions.

L . ' Reference plant datafmay be:usedito. verify simulator .)
.responseL.for certification-testing,_ for training. j
development, .or;as supporting-data for DR submittal''.

:|

. v

5.0' LRESPONSIBILITIES

' 5 .1 Assistant supervisor- operator Training ~(ASOT)-
'

m ' . l'519 - Resp'onsible for ,*ssigning individuals'to .

5
. .

.

..,- .

'

collect and collate 1 ata.for selected 1 plantd-

'

events.
a >

,

5.1.2 Responsible for-reviewing new PDBEentriescand r
.

assigning personnel to perfora testing or s

' develop training, as' appropriate,
t

5.1.3 Responsible for ensuring'that the_ operations' ]
Consultant and-instructors associated ^with- *

, - the. unit are made aware of new PDB ent, ries. I
,

5.2 operator Instructors
.

. 5'.2.1 ' Responsible, as assigned, toccollect:and
.collateodata-for selected plant events.. *

t

5. 2 ; 2. Responsible,.as' assigned,:for performing )
simulator 1 testing based on1PDB/ entries,- !

(certification,andtroutineftesting).; ;

5 '. 2 '. 3 Responsible'for reviewing-new PDB0 entries. fl

5.2.4 Responsitle,Las assigned, for developing
training based on PDB entries.

5.3 operations consultant
.

7
Inladdition 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-
L ' Reference' Plant Data Book.-

'
.

2.0 . INSTRUCTIONS>

i
6.1 Maintaining the Reference Plant Data Book (PDB)

,

6 . l' .1 The reference plant data book contains plant.
-data for specific transients and evolutions
which have occurred at.the.-reference plant.- [

~
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|6 ~.1. 2 - Tbs PDB may also1cshtain non-event'
. .

e scellaneous-data such'as computer' display,
'

-;ormats,~ printoutsiof'vario 41connuter
programs, sketches, and: sundry' forms. Such: H

data may be grouped.underia-common ;,

"aiscellaneous" heading. This group shall i

have its own tabbed divider and index entrLother-guidanceLfor identifying data collee'y.
- ted

should be used only as appropriate.
o

"

6.1= 3 Each' transient.or ev'olution'shall1be_ _,

maintained 1as a. separate section containing H
Ane all of thexappropriatetdata for thatnevent.| 1

6 .1. 4. Each, event shall-be.se uentially numbered:and
be preceded.by:aLtabbe divider. 1

6.1.5 An'index shall be:amintained, listingLeach
event <by its sequential' number <and 1
descriptive-title.. ;'

6 .1^. 6' The7 first page for each event shall be a I

brief description of the event.; To the '' !
'

-

extent possible, the following should be 4

,

included:
j

6.1.6.1- -Time andidate of" event'.- i..

'6.1.6.2 Initial condi ions:: . power, MWTH, j
MWE,' mode,1butnup, major equipment. a
status, abnormal alignments,. d
. control rodfposition,1equipmentfout- 1

of7 service, on-going evolutions.
. ,:

'

6.1.6~.3 . Initiating 1 evens, with.componenti
specific identifierjifJaultiple-. '

.1

similar components' exist'.- Example.. y
"A"'RCP tripped. j

'

6.1.6.4 operatortactionseaffecting plant
response. LTimin'g.should'be
included,Lif.known'.

H6.1.6.5 ra'ilurecof equipment which should ,

>havecresponded;to:the event'and- |
thereby affects plantiresponse. ]

-6.1.7 <0cpien~of plant chart.'raeordaras shall be . i
labeled to indicate the parameternnaaet and.

'

instrument ID number. j

)'

i
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6.1.8 .Toithe extent;possible,,copiesfof plant chart
. recorders should be markedsto indicate'the
time of the initiating > event. ' Additional-- 1 >

.

time marks _or a notation -of -chart speed: *

h should besincluded. This will aid'in d, ,

y correlating. parameter ~ responses.-
'

[--f--
: .

.
.

~
>

Note: The above may not;be possible'for plant data
collected priorJto; implementation;of this ' }-

a- 1 procedure, butishould be11ncludedLfor:
..

. subsequent data 4 collection'. 3
'

-

g .n
6.1.9 -Where known, the timevoi operator actions- u

'

should be indicated on plant data which is~
affectedLby)the-r-tion..

<

6.1.10 Each-page of data forJa specific event shall'
-bermarked with|the' sequential number:for the

_ ;

event.

6.l' 11 ~ThetPDB shal'1-be' maintained in the. location.
' designated'in NSEM 3.01,. Figure 7.1.

, ,

L '6;2 Identifying' Events"for Incorporation ini he' Reference'*
^

t
' ' Plant Data Book -

J otentihl events:may!beLidentifiedhbyloneLor
| 6.2.1 P

more offthe-following:;
4

6.2.1.1 Reviewing SSPlog.S,)PIR's,-LER's', Lor,

L morningLeeeting9 notes'.i. |

~

6.2.1.2 Reviewing plantioperating history- "f
summa r i e s-. .

,

6.2.1.3 verbal reports,froniplant-
! management, operators; oriothers..

15.2.1.4 Reviewingiplantischeduling;
,

documentsiforfupcoming: evolutions, 3,.

p tests, or surveillances;< .

~

6.2.2 As n' minimum, the;following events:should be ;

considered as potentia 1Lcandidatesofor' data i'

collection:.
t2

L 6.2.2.1 Plant trips'with; complications.

6.~2.2.2 Major equipment malfunctions which
'initiateitransients.

, ,r- ..

1

|
.
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'6.2.2.'3 ' -Powerfescalation data-for-post I
refueling plant-startups ! |

<

Y '6.2.2;4' Special tests;

622;2.5: .Non-routine.surveillanceitesting.
'"

6.=2.'2.6( . Transients = initiated by operator ~i

errc; in control board.
.x.

.

P- tianipulations. . i!
'

'i
A 6.2.2.;7, other: events withigood potentialf T

for1 training.
' '

'

j
9

EventsLselectedsas potential candidatesifors6.2.3 a
data collect' ion should.' be1 compared to' |
existingfevents!containednin=the PDB',

.

6.2.3.1 " Events-}similar?to' pre-existing PDB; 1

events'may-be deleted from consid-
~

e ration ... Examples :.. ! plant D t ripidue'
to loss t of "A"> RCP : vs. : "B" RCP, low q
SG--level 4tripi ue-to, loss of "A"d g j

ifeed pump ~vs. "B"Efaed pump o.. i

Aeffects-are similar/ symmetrical). Ji

6.2.3.2' The ASOTfshould,be consulted when
.

;.. . .. .

' uncertainties. exist;concerning the~
value ofidata collection' for: a j

given-event. !

6'.2.3.3L -The ASOT.:shall assign one orjaore i.

'individualsito collectLplant'dataL ,

for-eventaiselected. |
>

'l
6.3' Collecting Plant Data' for Events: Selected for the PDB. ';

i

6.3'.1 Data.collectiontshould be performed-in a-

timely; manner while' data isTreadily;'retrievable andLspecificscarei fresh in the ' I

& minds of'those~ involved.

6 3'.2- Th'ecassignedVindividualishall7make- I
arrangements withithe operations:Deparmentito

',"
- copy chart' recorder' traces when the pertinent. 4

sections.are contained'on chart rolls
installedLin' recorders. 1,

Note: 'Due tolplantievolutions!and|the critical '

nature of:certain chart recorders, it may be
necessary:to wait until the chart"is changed:
.out before copying.

.
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653.3: Plantityper_ data' relevant to theLevent'shouldt:

be. copied.-1

'

n.. .
,

i 6.3.4 .The:SS log:should-be-reviewed for the-event ~ l"

|- time period.and: pertinent facts extracted.~

6.3.5; ' Informati:,. from PIR'stor copiest of-PIR's:
: should-be-collected.

6'.3.61 'operationsfpersonnel invo1'ved'inithe eventi *

r1should-beHinterviewed.toidetermine eperator
-

: an, actionsLand: timing.-
'

j
, ,

< . . . . -
:im ., . .

Surveillance / test-datafforms1(if6 . 3 '. 7 ! i
~iappropriate):,JshouldLbe copied. .

6.3.8' Any 'othe r . sources, of pertinent data should' be ~*

' '

investigated.and. pertinent-data: extracted or.
.

copied," s

v

16.4 Jco11ating Data Collected: .

6-4.1 Using;.the-PDB,index,-select the nexts . ... :

sequential numberffor11dentifying'the~. event..
,

!

6.4.2 Enter aibrief: descriptive 1 title .in;the index,o . 4

next to the1 number'used. Handwritten' entries: 4#
o

' are a'cceptable.- ,
H

a
~

6.4.3 Marknali dataLsheets with the" number for the . .]|

L event.-

I '

L
..

6.4.~4 Mark'each' chart; recorder! trace'with the.
parameter name:and:instrumentKID number.-

,

I
6.4.5- Mark each: chart. recorder' trace for timelofu

| the initiating 1 event.-: Additional time' marks' E

or.a chart.speedEnotationtshould-be added to.
aid in correlating parameterEresponse.-

~

6.4.6 Wheresknown,cindicate thertime of operator
.

i actioniwhere parameter response'is.affected
'

by the action.

b 6. 4. 7 - WhereEknown, indicate'the-time ~of major 4
equipment actuations which affect parameter- .j

|' response.

6.4'.8: Develop a,brief description of the event asra. .,

cover page. Refer'to. step 6.1.6 of"this a
procedureLfor guidance on content,

r

(
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6'4.9r . Data |sheetss for the'eventLshould'beJarranged .|.

Linflogical order with-the-first:page being~ 1

-the' description _ developed:per16.4.8. l-

1

Note:~ L"Logicalcorder" may-varyLfrom event'to, event ~l

~ based onJthe nature of the' initiating < event. ,7- .

~
. o 1.

6'.'4.10 !Thelcompletedipackage shal'1 be enteredkin'the'
I

,

PDBLwith altabbed divider / identified with-the'

event' number from the.-PDB index. ^ -3- 1-

a
6'.5;a>Using'The~ Reference-Plant Data Book' . ;

:t

E6.5.1 New PDBuentrieILshall,beLeeviewed;byctht|ASOT, ]~

<

(, =to determine'the1following: ;
'

6 . 5 . i'.1 : If the-event data could and should? l
: certification-testing. .

1be.used|as .3 Jasisifor. simulator
,

,

- 6.5.1'.2- If the event should-be^used-as'a
basis!!forLdeveloping training..

"If,the event shod 1d beltested-fort!- 6 . 5.1. 3 '
simulator: response dueLtonits '

unique--naturs.1 .

6.5.1.4. Ifatheneventidoes not fallrin2 one
.of theLaboveLeategories', but may be +

usefulias-a historical: record.
. Example: supportifuture'DR' j
submittal.

16.5.2 Based on.the' determination oE 6.5.1,<the As a
-shali assign ' personnel :(as appropriate); to, I

z
perform the?following:

'

)

6.5.2.1 Incorporate 1theLeventtdsta and ,

perfora" certification testing: as. t'
, : required',;per the appropriate:NSEM. q
D - :procedurei j'

| 6.5.2.2 : Develop simulator =and/or. classroom
p' ~ training, based on theLevent.,
f

6.5.2.3 PerformsimulatorrespoNse, testing, (
simulator response evaluation, and
DR submittal:as requ' ired.-

t

i

?
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16.5.3 Theroperationsfconsultant,.. Unit Software -

I

|

Coordinator,Jandialltinstructors,: associated--- -

'

withithe unit',- should be made: aware-of the.
.

existing. event 1 data. . This'may be handled in
> an informal'' manner.and.; documentation.is.-not

,

-required.: i
|e ,

:),
,

7.0 FORMS '

,

. None'- ,

' m.

~8.0 ATTACHMENTS {
'

'

r

8 il Marginal Note 7trectory?
'

!
i

r

em

c .

,

:
t-

,

'

l
1:
!

!:

I -

.

' k|

i
e

.

L,
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1.0 PURPOSE ),

4 ,, ;

This proceduresdefines the process to'beLused to expedite
: simulator modifications when changes:to the, reference! plant
are-of such an extensiverscope as-toEseriously challenge
the abilityLof>the simulator.to function as a; plant
referenced simulator.. J,

i

2.0 APPLICABILITY

This procedureLapplies to the Nuclear Training-Department
-(NT h iincluding OperatoryTraining Branch-(OTB),_ Simulator, -

'

-Tec Mn cal Support: Branch-(STSB), and other?NorthGest ~
'

Utilities-(NU)Lorganizations performing-functionslin
'support offthe:NU Simulator Certification ~ Program.'

'
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. 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..

r .

3.3' NUREG.1258 - December, 1987 JDescribes the" proc 3 dure ,

'
and techniques'whichiwillibe eaployed to-audit
certified facilities.

'

3.4 'NSEM-5.01 Thisiprocedure detaiIsithe Simulator
Modification Control; process.-

!

~3. 5 NEO ' 5.18 - This procedure -de fines ' the: requirements,
'for the preparation,-review,-approval, and_ control of

,

p Project. Descriptions'.

1

4.0' DEFINITIONS

4.1 Deficiency Report (DR) - form (STS-BI-F1A) used by. j
the Operator Training-Branchr(OTB)-and the Simulator

| Technical SupportLBranch (STSB) to; record.all
'

i

L identified simulator deficiencies between the
'

. simulator and. reference plant.
!

'

-t

!
f
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.

;

E 4.2 Maior Plant Modification - a significant change made
to the reference plant which cannot be trained around
on the simulator and would result in negative
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 te function as
a plant-referenced training / examining tool.

5.0 RESPONSIBILITIES

5.l 'a> Simulator configuration control committee (Sccc)

Respeasible for approval of NSEM-6.04 rorm 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,
designating a design change as a-Major Plant
Modification.

!.

5.3 Manager, simulator Technical Support Branch (MSTSB)

Responsible for allocation of hardware.and software- -

| resources to support timely implementation of-Major
Plant Modifications.

5.4 Supervisor, operator Training (sot)

5.4.1 Responsible for allocation of unit OTS
resources to support timely implementation of
Major Plant Modifications.

5.4.2 Responsible, with the AsoT, for
recommendation of NSEM-6.04 Form 7.1,

|
| designating a design change as a Major Plant

Modification.

i 5.5 Assistant Supervisor, operator Training (AsoT)

5.5.1 Responsible, with the SOT, for recommendation
of NSEM-6.04 Form 7.1, designating.a design
change.as a Major Plant Modification.

Rev.: 0
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.5.5.2 Responsible'for scheduling ~ simulator avail-
ability to' support timely implementation of'

L Major Plant' Modifications.
L ,

'

5.5.3 Responsible for; ensuring appropriate .

administr**ive controls are instituted ~1f
simulator ttaining~is to-be' delivered prior'

to,the successful completion'of a Major' Plant.
Modification.-

-t
5 . 6. - operationsLconsultant/ operator Instructorsq

Respons'ible,1as> assigned, for-performing activities 5Jb
' supporting the. timely implementation;of Major Plant >

Modifications.

6. 0 - ~ INSTRUCTIONS:
^

L 6 .1- Id'entit(ing' P1 ant Design Changes 'with .the -PotentialE
for Des 17 nation as-Major Plant Modifi.ations. 3

'

Note: 'Due tolthe. impact on1NTD, resources?and;siedlator .
lavailability it~is;essentialithatLMajor' Plant' Mod - a

ifications be identified ,in :their,early stages.
Awareness ofi-forthcoming plant design changes',Uwith
major impact,Evia normal:.contactiwith plant staff'

~ '

generally precedesJformal notification.by a'signif-
icant margin.; Early awareness.nayzalso:come from the
project engineernfulfilling6the HE0 5.18 requirement
to include-simulator hardware?in the Project
Description. At the'~ earliest opportunityi OTB-should~
research all majorfplant design changes to determine

~

the need to' implement;this process.- 4

6.1.1 .Upon awareness of a forthcoming"plantidesign i-

. change'with major' impact, the A80T,shall'
'

assign.the operations consultant or an- i

operator ~ Instructor 1 o1research and follow-t

L the. project.

6.1.2 The;: individual assigned shall schedule
meetings:with engineering and; operations<

personnelLinvolved!in the' project.

6.1.3 'To the extent possible, the' assigned'
L

individual'shall'obtain projectsschedules,
,

copies 1of drawings and prints,fparts lists,E ,

.

purchase orders,' and-any otherfdocuments-
necessary.to determine!the scope of the
project. . , ;
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When - the nece'ss'ary $ ocumentis"have been -k' - 6.1.4; d ;>

~, '

obtained,"the' assigned' individual, the ASOT,
'

and-the-SOT:shall; meets to reviewfthe project
- and make'the determination.as to whether-or J

'

.F not,to recommend 3that?the project bei
designated:a:' Major-Plant. Modification., The'

,

following'impactstofelater: implementation"
shall beiconsidered:- H

~

< .u ;
~

The abi'lityH o "trainearound" the- )6.1.4.-l' t

change and the|l'imitsithat'would be ;

imposed on'the scope;ofesimulator |,,
training. !,

-i. . ~ .
,

,

6 ll4'.2 Thetability ifithelsimulator|to- i

function:asiaeplantsreferenced
-simulator,..

6.1.4.3' Theipotential . f or/ negative itraining. ]..g
,

- 6 .1 ' 5 ' ! Proceed.toLsection'6!2 for plant des'ign;
~

. ,
'changes: where" implementation of' this. process-

otherwise the design. change jis recommended. r

will~ bethandled-perLNSEM-5.01.-

6 '. 2 - Recommending Implementation"of the MaIoriPlant
'

[

S
--

_

Modification Process ,

- 6.2.'l Fill,out?aniNSEM-6.04sFormL7.lafor'the plant- 3
design' change.,iThe!followinglinformationg
shall be included: oo

|
.

k
i' 6.2.1.1 'A description.of,the| change- 1

- including |. panels,. systems,iand- j

- controls affacted'., [,

6.2.1.2 Justificationifor-implementing:this
process,.(training 71 imitation, 1
simulator fidelity,1 negative ic-

training potential, etc.).. ;

6.2.1.3 ' Expected' plant in-service date. |
'

6. 2. 2' The ASOT and:Sok' shallireview-the information..

,

contained ~on'.NSEM-6.04eForal7'.11for= complete--
ness 1and accuracy |and sign-theEform.

6 2.3 The signed NSEM-6.04 Form ~7.1':shall.be:
L presented to|the MOT:for concurrence.

,
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R 6. 2. 4 - The ASoT and SOT.should'brief'theJ oT on the'Ms

change, discuss possible' alternatives'and:'

M provideLany additional information requested.;
,

,

'

6.2.5 When-the" MOT signs NSEM-6.04: Form;7.1-. E
~

'

o,

* - indicating; concurrence,, proceed to section; j
.

D6.'3'."'Otherwise the plant-design change willl
^*

LP -be handled 1per:NSEM-5.01.* ^

q
E

--

' - 6.3i Approving =Implementationlof the'Maior-Plant-Mod-L

H sification Process- , |,

" 613.1; ' Copies ofLNSEM-6.04'Formo7 1ishallibe
? Edistributodito the Director,iNTD and:the ,

'

|- -Manager,-STSBcfor? review'. prior to discussion
atV an c SCCC .mee ting'.- '

[,

+
.

The: design change 'shallebenbrought'up for-
,

6.3.2
-discussion;at-thecnext available SCCC

'

.
'

meeting byLthe appropriate Operations
Consultant or ASOT.: 7

. -

6.343 Jthe: SCCC shalllest'ablish" an implementing date'

based'upon; training requirements,. simulator; "

availability, the plant; implementation
-schedule,-STSB^ resources and.the priority of

'

other scheduled: work. 3
;

6;3.4 When.the: chairman: signs:NSEM-6.04fFora 7.1
indicating SCCC approva1Lin~ designating /the
design. change;as a Major Platst Modification,_
proceed _ to section 6.4.: DesignLchan9es a

disapproved bylthe~SCCC will be.handsed pet
i NSEM-5.01. .

1. . . _ . a _ .-
.

6. 4' Implementing' Major Plant Modifications'

.6.4.1 Forfan.: approved | Major Plant" Modification,_ - -;
submit:a DR..~ Include:theidate atEwhich the.

s

DR becomes' priority.1 1tho'date whenstraining t
_must stop).

7
.

. -

'
.

1

h 6.4.2 'The completed'NSEM-6.04 Fors'7.1'shall.bs i

|= submitted'with the-DR. The form will-that.
D become'a.persnnent entry in the SDC'which
L addrerses: the DR.
t .,

6.4.3 The desion changeiwillvbe^ handled per'the,
g

|' process.specified in NSEM-5.01', with the:<

following additional requirements.
,

|
4
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6 j 4 . 3 '. l . The; Manager, STSB-is: assigned.

; responsibility foreallocating-
' + hardware'and software-res.,urces.to

.

, ensure timely! implementation of.the:'

Major _ Plant Modification.-'
m

. 6f4.312' The" respective SOTiis assigned:
.'

.!

,.

.
,

: responsibility for.. allocating unit
"'

.

-OTS:resourcos to support timely'

a_.,

T timplementationLof Major--Plant Mod---
ifications.- >

* .6;4.3.3 Preparation'andidevelopmentiwork:may. !
'->o

', .beginmimmediately. . However,fdue to ' N
-therextensivelimpact ontNTDi
resources and-. simulator- .

'
-

availability, hardware'and~softwarei
changes shallLnotibe madeJto;the - '

"
simulator until'the respective,

,

''

modifications:to'the-reference plant; '
,

are installed"inifin'al form. - .;

6.4.3'.4 - S i m u l a t o r: t r a i n'i n g s h a l l n o t ; b e .
..

,

:deliveredtaiter>the plant' inservice : :
.i- date.until the. respective simulator:

modificationsshave-been completed"

and successfully; tested. 'As?anL . .

*

alternative -~ administrative controis-"2

-may(be 'i ~ auted.toJ11mit the-

s

simulate curriculum:to* prevent' y
negativestraining, ,

,

* 7.0 FORMSL-

Major Plant Modification Designation.nand Justification a

t

it.

!

t

!
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FORM'7.1

MAJOR PLANT. MODIFICATION DESIGNATION
AND JUGTIFICATION ,

Unitt Expected Plant In-Service Date:

Plant Design Change Descriptient
&>

.

i
i

i

s

4

|'

!

4

|
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! FORM 7.1
,
.

MAJOR PLANT MODIPICATION DESIGNATION j
AND. JUSTIFICATION

!

1

Justifications :

i

[m-

f

'!
,

!
.

i*

i

t.

6
-

I
I
t
I

.

!
;
i
i

E!RECOMMENDATION:',_ DATE: _,

A50T f
,

-

RECOMMENDATION: DATE:
_

i

50T

:

JONCURRENCE: DATE:
MOT

?

-APPROVAL: DATE: ?

'!SCCC
,

SCCC MEETING NO.: i
'

.!
-
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