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1. INTRODUCTION

The purpose of the Prairie Island Simulator Certification Report is to document
the performance of the Prairie Island Simulator in accordance with the
requirements provided in 10CFRS5.45, Regulatory Guide 1.149 and ANS/ANSI
3.5-1985. This report is in several different sections including information
describing the facility, hardware, procedures used, performance testing completed
and Configuration Management program for the Simulation Facility hereby
certified for the Prairie Island Plant Units 1 and 2.

This report will be issued annually with the initial report issued in February
1991, The first report will describe the simulator as it was delivered, plus any
changes made up to the report issue date. Subsequent reports will describe any

changes since the last report. A summary of the testing and resolution of
discrepancies will be included in each report,

A. Facility Information

Prairie Island Unit 1 Docket Number 50-282
[.icense Number DPR-42

Prairie Island Unit 2 Docket Number 50-306
l.icense Number DPR-60

Livensee: Northern States Power Company

Simulation Facility:

Owner/Operator Northern States Power Co,

Manufacturer Singer-Link (presently $-3
Technologies)

Date Available for Training February 6, 1984

Type of Report Initial Certification

B. Control Room Information

Figure 1A is a layout of the plant Control Room and Figure 1B is a layout of
the simulator area. As can be seen from these figures the two units have a
common control room with a Shift Supervisor's office in the center. The
controls for each unit are separate except for some shared systems on Panel
A. The simulator duplicates the Unit 1 half of the control room plus the
necessary portions of the shared systems on Panel A and additionally certain
Unit 2 systems with crosstie capability with Unit 1. The differences between
the simulator and the plant control room physical arrangement,
communications systems, audible environment, lighting, control panels, and
systems are presented in Appendix 1.
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Instructors Interface

The lastructor’'s Station provides the interface necessary to control and
monitor a training session. The major components consist of a CRT with a
keyboard, and a control panel. A remote device is also provided which
allows ne instructor to perform selected functions while not at the
Instructor’s Control Station.

The control panel and remote device functions are as follows:

1.  Emergency Power Off 1. Freeze

2. Recorder Power Off 2. Reset/Run

3. Computer Fault/Alarm Silence 3. Switch Override

4. Step Counter Override 4. Snapshot

S. Freeze 5. Backtrack

6. Reset/Ready 6. Forward

7. Switch Check Override 7. Reverse

R. Snapshot 8. Replay

9. Fast Time 9. Annunciator Scund Silence
10. Slow Time 10. Ten Malfunction Selection
11, Record Keys

12. Replay

13. Backtrack

14, Forward

15, Reverse

16. Annunciator Sound Silence

17. Annunciator Lamp Acknowledge
18. Annunciator Reset

19, ERCS Fault/Override

20. Plant Page Hand Set

21. Simulator Operating Limits/Override

The functions available on the keyboard are presented n Appendix 2. An

evaluation of the instructor interface functions available against the
requirements in ANS/ANSI 3.5-1985 is presented in Appendix 3.
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D. Operating Procedures for the Reference Plant

Controlled copies of the Prairie Island Nuclear Generating Plant (PINGP)
Operating  Procedures for Unit #1, including Integrated Operations
Procedures, System Operations Procedures, Surveillance Procedures, Plant
Figures and Curves, System Checklists, Startup Checklists and Emergency
Operations Procedures are used on the Prairie Island Simulator. Occasionally
draft revisions to selected procedures will be used to validate the procedure
revisions prior to use in the plant or to provide the operations personnel
training on significant Control Room modifications prior to installation in the
plant. The period of use of draft procedures on the simulator is limited to
the minimum necessary to provide the training desired by the plant operations
personnel in order to maintain control of the simulator configuration.,

Unit #2 operating procndures are maintained nearly identical to the Unit #1
procedures, with the major differences being the individual component
identification numbers, Some procedures are currently "shared” procedures,
with component numbers for both units included in the steps. In these cases
the Unit #2 component numbers are enclosed in brackets ([ ]) to separate
them from the Unit #1 component numbers, During the normal
review/revision process the procedures are being separated to provide
individual unit specific procedures. Efforts are made to maintain the
procedures identical during all revisions with the only exception being the
unique component identification.

Most operating procedures are located on the same <helves in the simulator as
they are in the plant control room. The exceptions his are the procedures
which are kept in the Shift Supervisor's office in the plant. These procedures
(eg. Startup Checklists, System Descriptions and Special Operating
Procedures) are kept in locations on the simulator convenient to the
operators. The appearance of the procedures is duplicated by using the same
binders as those used in the plant control room,

Administrative procedures and references provided in the Unit #1 control
room are also available in the simulator area. Appendix 11 contains a list of
the documents which are available on the simulator.

E. Changes Since Last Report

None - Initial Certification Report
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. SIMULATOR TESTING

A. Simulator Performance Testing

A Factory Acceptance Test was conducted at the vendor (facilities
(Singer~Link) of the completed simulator from 8/83 until 11/83. Much of
this test was repeated on site from 1/84 until 2/6/84. This test verified
accurate modeling of all included plant systems and also verified correct
performance of all available malfunctions, This testing was conducted by
Prairie  Isiand licensed personnel and produced a large number of
discrepancies which were largely corrected by Singer-Link. All discrepancies
resulting from this testing have been corrected or determined to not be
significant to training,

Simulator Procedure #11 addresses Performance Testing and requires that
performance testing be repeated il simulator changes result in significant
simulator configuration or performance variations,

3. Simulator Operability Testing

The simulator operability testing coasists of two basic parts: the Simulator
Annual Test and the Malfunction testing.

1. Simulator Annual Test

An outline of the annual simulator testing is included in Appendix § and
abstracts of the annual test procedures are inciuded as Appendix 6. The
first annual test was completed in 1989 and will be completed annually.
This test includes all testing required for simulator certification except for
the required malfunction testing.

o

Simulator Malfunction Testing

Malfunction testing includes testing of all available malfunctions (with two
exceptions which have been determined to be inappropriate for training
use) over a four year period. Appendix § contains the schedule of testing
for the next four year cycle. Note that this schedule may change slightly
due to additions or deletions of malfunctions.

For this initial certification all malfunction tests were completed during
1989 and 1990. Abstracts of these completed malfunction tests are
included as Appendix 8 and samples of the malfunction test procedures
are included as Appendix 7. Also included in Appendix 8 1s a list of
malfunctions which failed their test. The failure of these tests does not
adversely affect certification of the simulator since all malfunctions
required in ANSI/ANS 3.5-1985 are available, All simulator instructors
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are informed of these test failures, and the details of the simulator
response are available for review prior to conducting training.

Simulator operability testing requirements are included in Simulator
Procedure #20. This procedure spells out the requirement for continuous
testing of malfunctions over a four year cycle and the annual testing
requirements.

In addition to the testing required by ANS/ANSI 3.5-1985 we have
determined that testing of all plant Licensee Events is a prudent practice.
An index of Licensee Event testing completed is included in Appendix 9.

C. Testing Results Review

Results from all testing completed for simy¢  °r certification were reviewed by
a panel of experts for agreement with w.e expected results listed in the
procedure and with the results recorded during testing. A list of the experts
included in this panel and their qualifications is included as Appendix 4.

IV. CONFIGURATION MANAGEMENT SYSTEM

A. The Configuration Management System for the Prairie Island simulator has
five basic objectives:

1. Maintain a current simulator database.
2. Track, resolve and test identified simulator discrepancies.
3. Evaluate, implement and track simulator design enhancements.

4. Identify, track, evaluate, implement and test simulator configuration
changes due to reference plant modifications or operating experience.

S. Verify that the current simulator configuration complies with the
functional and physical fidelity specifications described in the design
database.

B. These objectives are met using a database system based on dBase III+ and
extensive documentation of changes made to the simulator hardware or
software. The process for tracking, resolution and testing of identified
changes to the simulator consists of the following parts:

1. A description of the simulator design database is included in Section II of
this submittal.

o

Simulator discrepancies are tracked, resolved and tested following the
process spelled out in the simulator procedures. The tracking is
performed using 1 database based on dBase ITI+. Resolution and testing
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of these discrepancies is tracked on this database. Documentation of the
resolution and testing is included in the simulator change package which
becomes part of the simulator design database

Evaluation of proposed simulator design enhancement is performed by the
Simulator Design Review Committee which 18 made up ol representatives
from Plant Operations, Operations Training, and the Simulator Group.
Once these proposed changes are evaluated they ar~ entered into the
tracking system Further tracking and testing is the same as used for

' |

\11‘\\. TK'P.H'A 1CS

Plant modifications are tracked using the plant modification database.
["uis database is downloaded, from the computer system it resides in, to a
Simulator Group PC and then compared against the tracking database
maintained. All changes and additions are identified and tracking forms
initiated. The tracking database is then updated to match the current
plant database In this way progress on plant modifications and

alterations can be tracked and current status can be easily determined,
Once the plant modification is completed (identified by a turnover to
operations or a closeout), the Simulator Design Review Committee reviews
this modification to determine if it requires changes to the simulator, If

simulator changes are required a simulator change is initiated and tracked
the same as all other simulator changes

Changes due to plant operating experience or plant procedure changes are
identified by the Request for Training Material Review process. These
changes are furthe: reviewed by the Simulator Design Review Committee
and if simulator changes are required they are initiated and tracked the

same as all other simulator changes.

Verification that the current simulator configuration complies with the
functional and physical fidelity specifications described in the design
database was accomplished by completion of final acceptance testing after
delivery of the simulator from Singer-Link. Continuing verification is
accomplished by testing of each simulator change prior to use for training,
verification of each discrepancy report against plant documents prior to

{

making simulator changes, and testing as required for Simulator

Certilication

'] ! ¥ Y v - ‘artificoat r nre ™m v T ¢ s rle
Included in the testing for Certification are comparisons against the plant
physical configuration (using photographs of the plant controls)
periodically during the four year t !

An evaluation of 1 figuration {anagement requirements included in
ANS/ANSI 3 '
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procedural controls used for the
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Appendix 10
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APPENDIX 1

Evaluation of Simulator Physical Fidelity and
Differences Between Plants and Simulator

Summary: The Prairie Island simulator is used for training
the operators for both Prairie Island Unit 1 and Unit 2. Due
to the similarities in plant construction, nearly identical
operating procedures, identical Technical Specifications and
single operator’s license for both units the Prairie Island
simulator is considered a plant specific simulator for both
Prairie Island units. Simulator physical design and
modelling is referenced to Prairie Island Unit 1.

The differences between the simulator and each unit are
identified and justification is presented for all differences
which do not adversel¥ affect training. Differences which
are identified and which will be corrected are listed with
the Discrepancy Report number for tracking uses.

A. Control Room Environment
1. Physical Arrangement

As shown in Figures 1A and 1B the physical arrangement of the
simulator duplicates the Prairie Tsland Unit 1 control room
with the following exceptions:

a. The Shift Supervisor’s office is similar in
agpearance from the outside but is used on the
simulator for the instructor’s booth. None of the
equipment located in the plant Shift Supervisor’s
office is included on the simulator. The manuals
located in the plant Shift Supervisor’s office are
located in a bookshelf against the wall outside the
88 office area on the simulator. The stairway
leading to the sShift Supervisor’s office is located
in a different position in the simulator than
in the plant.

b. The carpetting in the simulator is a different color
than in the plant control room. Additionally the
plant flooring consists of carpeted tiles with a
black plastic ed?ing while the simulator carpetting
does not have this black edging.

¢. The simulator room has a flashing red light mounted
in the ceiling which will alarm when the Halon fire
protection system is actuated. The plant control
room does not have this equipment.
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d. The simulator room has three ceiling mounted cameras
enclosed in black plastic "bubbles" which are used
during training to record the trainees responses.
This equipment does not exist in the plant control
room.

The following differences also exist between the Unit 2
control room physical arrangement and the simulator:

a. Unit 2 control room is a mirror image of the Unit 1
control room. Simulator duplicates the Unit 2
control room.

None of these differences will affect performance of any
normal, abnormal or emorgency ogoratinq procedures.

None of thesc differevnces will lead to operation or judgement
errors on the part of a student during responses to a
malfunction or emergency. None of these differences affects
any gisk on the Shift Manager/Supv or Control Room Operator
tasklists.

These differenc.s have been reviewed by the Simulator Design
Review Committee and are considered minor. The requireme:ts
of ANSI/ANS 3.5-1985 Section 3.2.3 are ratisfied.

2. Communications Systems

The communications systems available in the plant control
room are available and functional on the simulator to the
extent that the simulator instructor can communicate over the
appropriate system when actin? ag a remote operator or other
support personnel with the following exceptions:

a. The plant radio system is not included on the
simulator however a pair of portable radios are
available for use winich are similar in aYpearance
and function to the poitable radios available in
the plant.

None of these differences will affect performance of arny
normal, abnormal or emergenu{ operating procedures. None of
these differences will lead to operation or judgement errors
on the part of a student during responses to a malfunction or
emergency. None of these differences affects any task on the
Shift Manager/Supv or Control Room Operator tasklists.

These differences have been reviewed by the Simulator Design

Review Committee and are considered minor. The requirements
of ANSI/ANS 3.5-1985 Section 3.2.3 are satisfied.
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APPENDIX 1
3, Audible Envircnment

The simulator duplicates the plant control room audible
environment as far as noise levels, control rod step counter
noise, flow integrator noises, and annunciator horns with the
following differences:

a. Turbine ncise is not specifically simulated. A
partial simulation is included when the door to the
Turbine Room is opened on the simulator. However
this noise simulation is presently not functioning.
This discrepancy is being tracked with DR# 89D-112.

b. Centrol rod step counter noise (s similar to the
plant step counter noise; however since the tteg
counters on the simulator have been replaced with
electronic LCD counters (in anticipation of the plant
modification) the step counter noise is slightly
different on the simulator. This difference is being
tracked with plant modification # 88L-054.

None of these differences will affect performance of any
normal, abnormal or amergoncz operating procedures. None of
these differences will lead to operation or judgement errors
on the part of a student during responses to a malfunction or
emargency. None of these differences affects any task on the
Shift Manager/Supv or Control Room Operator tasklists.

These differences have been reviewed by the Simulator Design
Review Committee and are considered minor. The requirements
of ANSI/ANS 3.5-1985 Section 3.2.3 are satisfied.

¢. The general noise level on the simulator is
approximately twice as loud (3dB higher) as the noise
level in the plant Control Room. Additionally, the
frequencies of noise are different on the simulator
since most of the simulator noise is from electronic
ower supplies whereas the plant Control Room noise
s mostly turbine noise. This difference is being
tracked with DR# 90D-242,

d. The change in noise level due to a start of the
Control Room Air Handlers is not simulated. This
difference is being tracked by DR# 91I-002.

These are considered exceptions to the requirements of
ANSI/ANS 3.5-1985 Section 3.2.3. These exceptions will not
affect performance of any normal, abnormal or emergency
operating procedures. Neither will these exceptions lead to
operation or judgement errors on the part of a student during
responses to a malfunction or emergency. These differences
do not affect any task on the Shift Manager/Supv or Control
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Room Operator tasklists, These exceptions have been reviewed
by the Simulator Design Review Committee and an investigation
into the options for correction of these exceptions to
improve the training environment on the simulator has been
requested. This investigation will be completed and returned
to the SDRC by 12/91.

4. Lighting

a. The simulator light levels are approximately 50%
higher than the plant control room light levels.
This discrepancy is being tracked with discrepancy
report DR# 90D-241.

b. The emergency lighting equipment on the simulator
does not match the emergenc lighting equipment in
the plant contrel room. This difference is being
tracked with DR# 90I-081.

These are considered exceptions to the requirements of
ANSI/ANS 3.5-1985 Section 3.2.3. These exceptions will not
affect performance of any nornmal, abnormal or emergency
operating procedures. Neither will these exceptions lead to
operation or judgement errors on the part of a student during
responses to a malfunction or emergency. These differences
do not affect any task on the Shift Manager/Supv or Control
Room Operator tasklists. These exceptions have been reviewed
by the Simulator Design Review Committee and an investigation
into the options available for correction of these exceptions
to improve the training environment on the siiulator has been
requested. This investigation will be completed and returned
to the SDRC by 12/91.

B. Control Panels

The Prairie Island simulater contains sufficient operational
panels to provide the controls, instrumentation, alarms and
other man-machine interfaces to perform the normal plant
evolutions specified in ANSI/ANS 3.5-1985 Section 3.1.1 and
to respond to the malfunctions specified in Section 3.1.2 for
both Prairie Island Unit 1 and Unit 2. Tbe control panels
and consoles are designed to duplicate the size, shape, color
and configuration of the simulated plant hardware. Attached
is a control room layout for the Prairie Island plant. The
following panels are simulated:

a., NIS Panel
b. Panel F

c. Panel E
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d. Panel D

e, Panel C

f. Panel B

g. Panel A

h. B Train Radiation Monitoring

i. A Train Hot Shutdown Panel

j. B Train Hot Shutdown Panel

k. Rod Drive System Lift Disconnect Switch Box

1. Plant Process Computer Console (RC Station)

m. Panel G

n. Fire Protection Panel

©. Incore Instrumentation Panel
The Prairie Island simulator also models part of the A Train
Radiation Monitoring Panel and portions of the local
Auxiliary Feedwater Pump controls. In addition portions of
the Unit 2 Panel A are modelled to the extent necessary to

provide the interactions between units for selected crosstied
systems (eg. Cooling Water).

The followin? panels are located in the plant control room
but are not included in the simulator:

a. Seismic Annunciator Panel =~ located behind Unit 2
control board.

b. Instrumentation Racks - located behind the control
board on both Units.

¢. Electrical Relay Panel - located behind the Shift
Supervisor office.

d. Portions of the A Train Radiation Monitoring Panel -
Located behind the Unit 2 control board.
Following is a list of differences between the Prairie Island
simulator and Prairie Island Unit 1 and Unit 2 control rooms:
I. Prairie Island Unit 1

1. NIS rack opening above N43 is covered with a blank
plate on simulator. This opening is used by I&C
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technicians for placement of portable test
eguipment.

Control panels A, B, E and F include a set of four
pushbutton switches for control of the motorized
overhead T-Bar containing ERCS displays. These
pushbuttons are not present on the simulator and the
gimulator T~Bar is not motorized.

The workstation containing the ERCS printers in the
simulator is different from the plant due to
differences in the simulator room. In addition to
this the hold card l{:tem printers which are located
on this workstation in the plant are not included in
the simulator.

Several meter scales on the simulator have been
revised as part of a plant project standardizing
meter scales. Until the plant completes this
project the simulator meter scales will be different
from the plant meter scales in that the instrunent
number is printed on the new scale and some minor
changes were made in some meter ranges.

The manuals and procedui=f normally Kept in the Shift
Supervisor’s office area are kept on a bookshelf
against the outside wall of the instructor’s booth

on the simulator.

The plant Hot Shutdown Panels are located remote from
the Control Room. On the simulator these panels are
located behind the Control Board. Only the Unit 1
portions of these panels are fully simulated. The
Unit 2 portions of these panels are visually
simulated.

The steam generator power operated relief valve
controllers located on the side of the Hot Shutdown
Panel are not lcocated in a sheet metal enclosure on
the simulator.

The contreol rod drive system step counterc have been
replaced with electronic LCD counters on the
simulator. The plant project to replace the
mechanical step counters with electronic LCD step
counters is scheduled to be completed in 1991.

The Eortion of the A Train Radiation Monitoring Panel
which is included on the simulator is located near
the B Train Radiation Munitoring Panel. In the plant
the A Train Rad Monitoring Panel is located behind
the Unit 2 control board.
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10. The Hotwell and Condensate Storage Tank makeup
integrators are not included on the simulator. These
integratoyrs are located behind the control board in
the plant.

11, Several control switch handles are colored red in the
plant but are black in the simulator. Red handles
for these control switches are not available.

12. The plant has a MIDAS (Meteorological and Dose
Assessment System) terminal located behind the Shift
Supervisor office. .his terminal is not included on
the simulator.

13, The plant has moved the page system speaker
previously located below annunciator cabinet 47024 to
a location above the ceiling grids. This speaker is
still located below annunciator cabinet 47024 on the
simulator.

II. Unit 2

All differences listed for Unit 1 above also apply to
Unit 2, Additionally the following differences exist:

1. The Unit 2 contrel panels are arranged in a modified
mirror image of the Unit 1 control paneis. The
simulator panels match the layout of the Unit 1
contreol panels.

2. The Unit 2 annunciators for the intake screenhouse
are not included on the simulator. Conversely, the
substation alarm included on the simulator does not
exist on the Unit 2 annunciators.

3. Component numbering in the simulator does not match
the Unit 2 compcnent numbers. In most cases the
component numbers differ in only one digit
(eg. 1PT-485 vs. 2PT-485 or 47001 vs. 47501),

The four pertions ot operatin? panels which are not included
in the simulator are not considered significant to training
since either no operator actions are expected using these
panels or these operator actions are simulated using
instructor controls with com. .ication with the student in a
manner similar to that used in the plant control room. None
of the differences '‘ “ed between the simulator and Unit 1 or

between the simu’ n® Unit 2 are considered significant
since these diff ! J1 not affect performance of an¥
normal, abnormal 2.1Cy operating procedures nor will
any of these dif . lead to operation or judgement
errors on the pz student during responses to a
malfunction or en . Difference (11) will affect the

Page 7



PRAIRIE ISLAND BIMUL?TgR CERTIFICATION REPORT
990

APPENDIX 1

method used by the Shift Manager to determine affected zones
in the process of rilling out the emergency notification
form, however this function of the Shift Manager is normall
included in Emergency Plan Training which is conducted in the
EOF using an avallable MIDAS terminal. These differences do
not affect ary other task on the Shift Manager/Supv or
Control Room Operator tasklists,

These differences have been reviewed bx the Simulator Design
Review Committee with the conclusion that none of these
differences nigniticantlg affect training. The requirements
of ANSI/ANS 3.5-1985 Section 3.2.3 are satisfied.

C. Systems Simulated and Degree Of Completion

All systems which are controlled from the control room are
simulated. The completeness of the modelling is sufficient
to perform the normal reference plant evolutions and to
resgond to the reference plant malfunctions listed in
ANSI/ANS 3.5-1985 Sections 3.1.1 and 3.1.2. This includes
system interactions and provides and integrated system
response.

The systems which are operated from outside the control room
are simulated to the degree necessary to perform the
reference plant normal evolutions and malfunctions listed in
ANSI/ANS 3,5-1985 Sections 3.1.1 and 3.1.2. The trainee is
able to interface with the remote activities in a manner
similar to the reference plant.

The requirementc of ANSI/ANS 3.5-1985 Section 3.2.1 are
satisfled.

D. Significant Modifications

The following significant modification has been performed on
Prairie Ieland Urit 2 but has not been performed on Unit 1 or
on the simulator:

1. Balance Of Plant Annunciator Modification
Thie modification was performed on Unit 2 in
September 1990 and i schedule! to be completed on
Unit 1 in Junre 1991. The simulator is sclieduled to
be modified in May 1991.

Plant policy nas been that significant plant modifications to
the contral bhoard are performed on the simulator first *o
allow o?erator training prior to implementation in the plarnt.
This policy effectively maintains the simulato: current with
the major plant moclifications.
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FRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
1990
APPENDIX 2

INSTRUCTORS INTERFACE CAPABILITIES

Simulation Options
Backtrack
Fast Time
Slow Time
Instrument Noise
Trainer Hardware Test (DORT)
Switch Check Misalignments Display

Initial Conditions Selection
Snapshot Selection
Backtrack Time Selection
Replay Rate Seleciion

Malfunction Control

Simulator Operating Limits Display
Self Triggered Malfunctions Control
170 Override Control
Meteorological Data Control

System Overrides

EG200  EG TEMP XTMR

W20 COND FILW XTMR
w201 CDSR HW XTMR

FW202 1A FW LEVEL XTMR
FW203  12A FW LEVEL XTMR
FW204 118 FW LEVEL XTMR
FW2058 128 FW LEVEL XTMR
FW206  13A FW LEVEL XTMR
FW2G7 138 F'W LEVEL XTMR
FW208  15A I'W LEVEL XTMR
w20 S FW LEVEL XTMR
MS200 B MS LEVEL XTMR
MS201 N MS LEVEL XTMR
MS202 A MS LEVEL XTMR
MS23 10 MS LEVEL XTMR
MS2M 1B RHDT LEVEL XTMR
MS208 2B RHDT LEVEL XTMR
MS206 1A RHDT LEVEL XTMR
MS207  2A RHDT LEVEL XTMR
MS208 1B PHDT LEVEL XTMR
MS20 28 RHDT LEVEL XTMR
MS210 1A RHDT LEVEL XTMR
MS211 2A RHDT LEVEL ¥TMR
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APPENDIX 2

System Overrides (Cont'd)

N LIA T OUTTU
NLTA T OUTPU
W LTA 1 OUTPU
M LIA T OUTFU
LU FLOW XTMI
CS PRESSURD
y PRESSURID
S PRESSURID
(S PRESSURI
PRZR LVL XTMR
PRZR LVL XTMR
SG LEVEL XTMI
SO LEVEL XTMI
\UCTIONELERED
I'W HLOW XTMR
FW FLOW XTMI
W EHFLOW XTMR
FW FLOW XTMI)
MS PRESSUR xXIiM}
MS PRESSURE X TMI
11 MS PRESSURE X'T'MI
MS PRIESSURE XTMR
MS PRESSURE XTMR
I' STAGE PRESS XTMR
| MS FLOW XTME
| MS FLOW XTI
MS FLOW XTMR
MS FLOW XTMIE
| STM FLOW XTMR
SIM FLOW XTMRE
| FEED FLOW XTMR
12 VEED 'LOW X1TMI
11 FELED TEMP XTTY
12 FEED TEMP XTTR
F'W HDR PRESSURE X'TMI
'W HDR PRESSURE XTMI
11 SG WR LEVEL XTM}
SGOWR LEVEL XTTMI
PRESSURE XTMR
\ I'EMPERATLURE XTMI
\ FLOW X1TMI

VO FLOW XTMR

pitc/reports
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1990
APPENDIX 2

Variable Setpoints

pitc/reports

CHMD
CHMI
CHMR
CHMA
CHM¥M
CHMS
CHMG
CHM?
CHM®
CHxw
CH3O0
CHAN
MS¥D
MEA01
MSwR
MR
MS¥M
MSA04
MSA6
MSX?
MSWH
MSMR
NIXD
NI
NI
NI
NIMM
NIMS
NIL306
N7
NLWR
NIM®
NI30
NI131]
NIAL2
NIAA
NId4
NIALS
NI36
NIM?Y
NIMR
NI
NIZ20
NIA21
NIA2

CH 1T ONMT HI PRESS

CH I ONMT HI PRESS
CH IV ONMT HI PRESS
CH I ONMT HIHIT PRESS
CH I CNMT HIHT PRESS
CH IV ONMT HIMT PRESS
CH T ONMT HIHT PRESS
CH I CNMT HIHT PRESS
CH IV ONMT HIHT PRESS
CH I CNMT HIHT PRESS
CH T CNMT HIHT PRESS
CH IV ONMT HIHT PRESS
11 8G SAFETY

118G SAFETY

11 8§G SAFETY

11 8G SAFETY

118G SAFYTY

12 8G SAFETY

12 §G SAFETY

12 8G SAFETY

12 SG SAFETY

12 8G SAFETY

IR N3S PWR APOVE P-6
1R N3 P'WR ABOVE P-6
'R Ndl PWR ABOVE P-&
PR N42 PWR ABOVE P~
PR N4} PWR ABOVE P~
IR Nad PWR ABOVE P~
PR N4l PWR ABOVE P
PR Na2 PWR ABOVE P-
PR N43 P'WR ABOVE P
PR Néd PWR ABOVE P-9

PR N4l P'WR ABOVE ¥-10

PR N42 PWR ABOVE P~ 10

PR N43 FWR ABOVE P-19

PR N&d PWR ABOVE P-10

SR N31 HI FLUN TRiP

SR N2 HI FLUX TRIP

IR NAS HI FLUX TRIP

IR N3 HI FLUX TRIP

PR N4l LO RNG HI FLUX TRIP
PR N4 LO RNG HI FLUX TRIP
PR N43 LO RNG HI FLUX TRIP
PR N&d LO RNG HI FLUX TRIP
PR N4l H1 RNG HI FLUX TRIP

O e o w e
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Variable Setpoints (Cont' d)

v PR N42 HI RNG HI FLUX TRII
NI PR N43 HI RNG HI FLUX TRI
NI PR N&d HI RNG HIPLUX TRI
N PR N4l POS RATE TRIE

| PR N42 POS RATE TRII

NI PR N43I POS RATE TR
'R N&d POS RATE TRI

N | |

N[ PR NdI NEG RATE TR

NI PR N4 NLEG RATI I'RI
l PR 43 NEG RATE TRIP

PR Nad NEG RATE TRIP
¥ PRZR SAVETY

¥ PRZR SAFETY
P CH 2 P=-7TURB PRESS
"0 CH 3 P-7 TURB PRESS
P AUTO ROD WITHDRAWAL BLOCK |
AR BUS 11 UV TR

Py BUS 12 UV TR

Py BUS 11 UF TRI

Py BUS 12 UF TRIP

"N A LOOP CH | R LO FLOW TRII

PO A LOOP CH 1T RC LO FLOW TR
AR A LOOP CH I RC LO FLOW T'RIP
P3) BLOOPCH I RC 1O FLOW TRII

Pil B1LOOPCHI RC LO FLOW TRII
PalLs B1LOOP CH IV RC LO FLOW TRII
il CH 1 PRZR LO PRESS TRII

P34 CH II PRZR 1LO PRESS TRIP

Pils CH I PRZR 1O PRESS TRIP

Pale CH IV PRZR 1L.O PRESS TRII

P37 CH I PRZR HI PRESS TRIP

LPR1 CH II PRZR HI PRESS TRIP

P31 Ch I PRZR HI PRESS TRII

LA CHI1PRZR 1.O PRESS S

Pa2i CH I PRZR L.O PRESS S]

AP CH I PRZR LO PRESS Sl

P33 Chi 1 PRZR HI1 LVL TRI

RPP324 CH II PRZR HI LVL TRII

4 o wA, CH Il PRZR HI LVL TR

: LOOP ACHI SO LOLO IVL TRII
P, LOOP A CH I SG 1LOLO LVL TRII
LOOP ACH IV SG LOLO LVL TRI
RPR2 LOOPBCH I SG LOLO LVLE TRII
LOOPB CH I SG LOLO LVL TRII

RP3A LOOP B CH IV SG LOLO LVLE TRI
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Variable Setpoints (Cont’)

RIPMO
RPMI]
RP3M2
RI343
KP4
RPMS
RP36
RI347
RPME
R340
RIP350
RPAS]
RIS2
RP3IS3
RPASY
RPASS
RP3S6
RP357
RXM0
RXA01
RXAR
RXM03
RX4
RX308
TCNG

LOOP A CH I LOLO Tayg STM N 1801
LOOP A CH IV LOLO Tayg STM IN 1501
LOGP B CH 1 LOLO Tayg STM N ISOL
LOOP B CH I LOLO Tayg STM LN 1SOI
LOOP A CH 1 SG HI ST FLOW

LOOP A CH 11 SG HI ST™ FLOW

LOOP B CH I SG HI ST™M FLOW

LOOP B CH IV SG HI STM FLOW

LOOP A CH 1 8G HI-HI STM FLOW
LOOP A CH IT SG HI-HI ST™ FLOW
LOOP B CH I SG HI-HT §STM FLOW
LOOP B CH IV SG HI-HI §TM F'LOW
LOOP A CH 1 8G LOLO STM PRESS SI
LOOF A CH I SG LOLO STM PRESS SI
LOOP A CH HISG LOLO STM PRESS Si
LOOP A CH 1 SG LOLO STM PRESS SI
LOOP B CH 111 5G LOLO STM PRESS SI
LOOP B CH IV SG LOLO STM PRESS SI
PRZR HI PRESS PCV-430 INTLK

PRZR HI PRESS PCV-431 INTLK

LOAD REJ STM DUMP HI Tayg

LOAD REJ STM DUMP HIHT Tayg
TURB TRIP §ST™ DUMP HIZHTHT Tayg
MASTER PRZR PRESS CONT SETPOINT
INTT TURB CV POS

Malfunctions and Remote Functicns

Component Cooling System

pitc/reports

cCo
cem
CCM
CCos
CCo6

CCos
cem
CCI10
CC101
ccio

COMPONENT COOLING WATER PUMP TRIP

COMPONENT COOLING PUMP FAILS TO START AUTOMATICALLY
COMPONENT COOLING WATER SUPPLY VALVE TO RCP FAILS CLOSED
COMPONENT COOLING WATER SYSTEM PIPING RUPTURE

CCW VALVE FAILURE TO OPEN RHR HEAT EXCHANGER AUTO ON
PUMP START

COMPONENT COOLING SURGE TANK AUTO MAKEUP FAILURE
SEAL WATER HEAT EXCHANGER LEAK

RCP CCW SUPPLY 1SOL A

RCP CCW SUPPLY ISOL B

UNIT 1 = UNIT 2 CCW X CONNECT

Page §
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PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
1990
APPENDIX 2

Malfunctions and Remote Functions (Cont'd)
Component Cooling System (Con't)

CCrm CC OUTLET TEMP CONTROLLER SETPOINT
CCI4 11 RCP COMP CINT INLT/OUTIL BKR

CC108 12 RCP COMP CLNT INLT/OUTL BKR

CC106 11 RCP BRG CLG WTR RETRN

CC107 12 RCP BRG CLG WTR RETRN

Containment/ HVAC System

CHOL CONTAINMENT PRESSURE TRANSMITTER FAILURE
CHIOO  POST LOCA H; CONTROL VENT
CH10i  POST LOCA H; CONTROL IA SUPPLY
CH102 /13 CONT FAN COIL DAMPER
CHI03  12/14 CONT FAN COIL DAMPER
CHIW  CONT PURGE CONTROL
CHI05 121 CONT PURGE CONTROL
CH106  CNTMT HI PRESS B/S PC-945A
CH107  CNTMT HI PRESS B/S PC-949A ‘
CHI08  CNTMT HI PRESS "VS PC-947A ‘
CHI109  CNTMT HI-HI PRESS B/S PC-946A
CH110  CNTMT HI-HI PRESS B/S PC-948A
CHIT1L  CNTMT HI-HI PRESS B/S PC-950A
CH112  CNTMT HI-HI PRESS B/S PC- 9458
[ CHILZ  CNTMT HI-HI PRESS B/S PC-%6B
| THI4  ONTMT HI-HI PRESS B/S PC-%478
CHi1S  OCNTMT HI-HI PRESS B/S PC-9488
CH116  CNTMT HI-HI PRESS B/S PC-9%498
CH117  CNTMT HI-HI PRESS B/S PC-9508
CH1I8 121 LAUNDRY/LOCKER/FILTER ROOM EXHAUST FANS
CH119  CNMT CHILL WATER SYSTEM
CHI20  CAT 1 ANNUNCIATORS
CHI21  FIRE DETECTION ALARMS
CHI1Z2  FIRE DETECTION ALARMS
CHI2A  FIRE DETECTION ALARMS
CHI24  FIRE DETECTION ALARMS
CHI125  VIRE DETECTION ALARMS
CHI26 1217122 CR WTR CHILLER XOVER VLVS
THI2?7  RAD WASTE BLDG VENT
CHI28  11/12 CRDM COIL SUPPLY/RETURN VLVS
CHI22 Ul CONTAINMENT ENTRY
CHI3 Ul CONTAINMENT EXIT
CHI131  11-14 CNTMT FCU COND COLL TK DRN
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PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)

Cooling Water System

cLm
(& i
CLm
(o
CLOG
CLo
CLOs
CL10
CL101
CLim
CLao3
CL1
CLI0S
CLI06
CL107
CL108

COOLING WATER PUMP

DIESEL COOLING WATER PUMP FAILS TO START AUTOMATICALLY

121 COOLING WATER PUMP FAILS TO START AUTOMATICALLY
DIESEL COOLING WATER PUMP TRIP

SAFEGUARDS COOLING WATER SUPPLY PIPING RUFTURE
COOLING WATER SYSTEM TURBINE BUILDING PIFE RUPTURE
COOLING WATER LEAK INSIDE CONTAINMENT

TURB OIL COOLER OUTL TEMP CONTRL SETPOIN'
CL-3-1TRN A SFGRDS CL WATER MAN VLV

20131 TRN B SFGRDS CL WATER MAN VLV

113 FCU CLG WTR RTN ORF BP VLV LOCAL CS§

143 FCU CLG WIR RTN ORF BF VLV LOCAL CS§

1214 FCU CLG WTR RTN ORF BP VLV LOCAL CS

1214 FCU CLG WTR RTN ORF BP VLV LOCAL CS§

12 DSL CLG WTR PUMP LOCAL STOP

22 DSL CLG WTR PUMP LOCAL STOP

Reactor Core System

CROI
CRM
CRO3
CRM

FUEL CLADDING FAILURE

GROSS FUEL FAILURE

REACTOR COOLANT SYSTEM CRUD BURST
FUEL CLADDING FAILURE

Containment Spray System

S0
Csm
CS03
CS10
CS101
Ccsi12
csiun

pitc/reports

CONTAINMENT SPRAY PUMP TRIP

CAUSTIC ADDITION VALVE FAILURE TO OPEN IN AUTOMATIC
CONTAINMENT SPRAY PUMP FAILS 7 START AUTOMATICALLY
11 C§ SUCTION FROM RHR BKR

12 CS SUCTION FROM RHR BKR

CAUSTIC ADD TO 11 CS PUMP ISOL

CAUSTIC ADD TO 12 CS PUMP ISOL
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APPENDIX 2

Malfunctions and Remute Functions (Cont'd)
Circulating Water System

CWol CONDENSER TUBE LEAK

cwi CIRCULATING WATER PUMP TRIP

cwo CIRCULATING WATER PUMP BEARING FAILURE

CWwid CONDENSER TUBES PLUGGED

Cwaos CONDENSER TUBE RUFTURE

CWo6 TRAVELING SCREEN BLOCKAGE ON APPFROACH CANAL
Cwo? CONDENSER PIT FLOOD

CWI0 RIVER WATER TEMPERATURE

CWI01  BYPASS GATES MANUAL CONTROL

Electrical Distribution System

EDO1 LOSS OF OFFSITE POWER

EDm LOSS OF OFFSITE POWER

I Did FAULT IN UNIT I M TRANSFORMER-AUTO TRANSHER

FDOs FAULT IN UNIT 1 M TRANSFORMER-WITH DELAYED TRANSFER
D06 FAULT IN UNIT SUBSTATION TRANSFORMER

EDO? LOSS OF 125 VDC BUS

FDO8 LOSS OF 120 VAC INSTRUMENT BUS

EDoo LOSS OF 4160V BUS

EDI0O LOSS OF 480 VAC BUS

Ebn BUS 15 LOAD REJECTION-RESTORATION SEQUENCE TIMER FAILURE
D12 BUS 16 LOAD REJECTION-RESTORATION SEQUENCE TIMER FAILURE
EDI1A VOLTAGE RESTORING SCHEME SEQUENCER FAILURE

ED14 LOSS OF ALL AC

EDI1S DEGRADED GRID VOLTAGE

EDi6 DEGRADED GRID FREQUENCY

FD10 STA AUX MN XFORMER 20KV DISCONNECTS

ED101 10 BANK TO BUS CT12

EDI2 10T TO BUS CT11

FD103 161 KV BUS 1 TO 10 BANK

EDIM  SPRING CREEK 161 KV TO 161 KV BUS 1

EDIOS  RED ROCK LINE 2/BYRON M5 KV LINE
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Malfunctions and Remote Functions (Cont'd)
Electrical Distribution System (Cont'd)

ED106  BYRON 35 KV LINE TO 345 KV BUS 2
ED107  UNIT 2BLUE LAKE M5 KV LINE
EDI08  RED ROCK M5 KV LINE 1 TO M5 KV BUS 2
EDI®  SUBSTATION ALARM ANNUNCIATOR RESET
ED1I0 1R-Y AUX TRANSFMR BUS TIE BKR IRYBT
EDIIT 2R-Y AUX TRANSFMR BUS TIE BKR 12RYBT
ED112  1R-X/2R-X BUS TIE BKR 12 RXBT
ED113  1R-X BUS DISCONNECT
EDI4  1R-Y BUS DISCONNECT
ED11E 2R-X BUS DISCONNECT
ED116  2R-Y BUS DISCONNECT
| ED117 480V BUS 130/140 BUS TIE BKR 1MBT
ED118 480V BUS 150/160 BUS TIE BKR 15687
ED119 480V BUS 190/290 BUS TIE BKR 192987
EDI20 430V BUS 130 SUPPLY BKR 13M
ED121 480V BUS 140 SUPPLY BKR 14M
| EDI22 480V BUS 150 SUPPLY BKR 1:M
ED123 480V BUS 160 SUPPLY BKR 16M
EDI124 480V BUS 190 SUPPLY BKR 19M
| EDI2S  4.16KV BUS SUPPLY BKR CT11-1
| EDI26 416KV BUS SUPPLY BKR CT12-7
| EDI127 416KV CLNG TWR BUS TIE BKR CT-BT112
| EDI28 480V MCC 1T1 ALTERNATE SOURCE
| EDI29 480V MCC 112 ALTERNATE SOURCE
EDIX 416KV BUS 11 IM XFMR BKR 11-4
EDI31 416KV BUS 12 IM XFMR BKR 12-4
| ED132 416KV BUS 13 IM XFMR BKR 13-9
| EDI3 416KV BUS 14 IM XFMR BKR 14-9
| EDIM 416KV BUS 15 IM XFMR BKR 15-7
EDI13S 416KV BUS 13 PUMP OVERLOAD RELAYS RESET
| EDI3 416KV BUS 14 PUMP OVERLOAD RILAYS RESET

Electrical Generation System

| EGO1 GENERATOR OUTPUT BREAKER FAILS TO OPEN FOLLOWING TURBINT
| TRIP

EGO2 LOSS GENERATOR HYDROGEN COOLING

EGD LOSS OF OFFSITE POWER

EGOS GENERATOR VOLTAGE REGULATOR FAILURE

EGOs GENERATOR FAULT

EGO? GENERATOR LOSS OF EXCITATION
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Malfunctions and Remote Functions (Cont'd)

SNvatem

FMERGEN

AR
FMERGENCY DIFSEL GENERATOR OUTYPUT BREAKER FAILS
IMERGENCY DIESEL GERNERATO ) ) LIMIT FAILURI
P NERATOR Hy SUPPLY
GENERATOR COy SUPPLY
GENLRATOR GAS VENI
HYDROGEN SIDE SEAL OIL PUMI
AIR SIDE SEAL OIL PUMI
D1 1LOCAL MCA/SHUTDOWN RESET PB
D2 LOCAL MCA/SHUTDOWN RESET PB
PN XFMR ME KV DISCONNECTS
MAIN GENERATOR OUTPUT DISCON
AIR SIDE SEAL Ol BACKUFP PUMP
IR SIDE SEAL Ol BACKUFP PUMI
8O-10°T RESE
MECHANICAL LINKAGE TO FUEL RACKS RESE]
MECHANICAL LINKAGE TO FUEL RACKS RESI
| LOCAL ANNUNCIATOR SILENCE PB
LOCAI NNUNCIATOR SILENCI
D11 Al PANEL (
D2 LOCAL PANEL CS

y U}

aire and Feedwater Svstem

CONDENSATE PUMP TRII
CONDENSATE PUMF FAILS TO START AUTOMATICALLY
LOSS OF CONDENSER VACUUM
CONDENSATE PUMP RECIRC VALVE FAILS OPEN
INDENSATE PUMP RECIRC VALVE FAILS CLOSED
ONDENSATE HOTWELL MAKLUP VALVE FAILS OP
NDENSER HOTWELL MAKEUP VALVE FAILLS CLOSED
[P FEEDWATER HEATER BYPASS VALVE FAILS OFEN
CONDENSER HOTWELL LEVEL TRANSMITTER FAILS HIGH
ONDENSER HOTWELL TRANSMITTER FAILS LOW
MAIN FEEDWATER PUMP TRIP
FEEDWATER HP HEATER HIGH LEVE]
FEEDWATER 1P HEATER HIGH LEVE]
FEEDWATER HP HEATER LEAK
FEEDWATER LP HEATER LEAD
FEFDWATER SYSTEM RUFPIURL INSID

pc/reporis
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PRAIRIE ISLAND SIMULATOR CERTIFICATION REPOR
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)
Condensate and Feedwater System (Cont'd)

W20 FEEDWATER SYSTEM LEAKAGE INSIDE CONTAINMENT

Fw2l FEEDWATER SYSTEM RUPTURLE INSIDE CONTAINMENT UPSTREAM OF
CHECK VALVE

Fw22 FEEDWATER SYSTEM RUPTURE OUTSIDE CONTAINMENT

Fwaa FEEDWATER SYSTEM LEAKAGE OUTSIDE CONTAINMENT

Fwad FEEDWATER PUMP COMMON DISCHARGE HEADER RUPTURE

FwW2s FEEDWATER FLOW CONTROL VALVE FAILS TO CLOSE ON F'W
ISOLATION SIGNAL

FW26 FEEDWATER FLOW CONTRG' VALVE FAILS OPEN

FwW27 FEEDWATER FLOW CONTROL VALVE FAILS CLOSED

W28 HEATER DRAIN PUMP TRIP

Fw29 HEATER DRAIN TANK LEVEL TRANSMITTER FAILS HIGH

FW30 HEATER DRAIN TANK LEVEL TRANSMITTER FAILS 1LOW

FW3il HEATER DRAIN PUMP FAILS TO MINIMUM

Fwa2 AUXILIARY FEEDWATER PUMP TRIP, MOTOR

FWw33 AUXILIARY FEEDWATER PUMP TRIP, TURBINF

Fwi AUXILIARY FEEDWATER PUMP FAILS TO START AUTOMATICALLY

FWas INADEQUATE CUNDENSATE TO AUXILIARY FEEDWATER PUMP
SUCTION

FWi6 AUXILIARY FEEDWATER DISCHARGE LINE RUPTURE INSIDE
CONTAINMENT

Fwa? AUXILIARY FEEDWATER DISCHARGE LINE RUPTURE OUTSIDE
CONTAINMENT

FW3s AUXILIARY FEEDWATER CONTROL VALVE FAILS IN POSITION

FW39 FEEDWATER LINE RUPTURE UPSTREAM OUF FW REG VALVES

Fwdao COMMON FEEDWATER PUMP SUCTION LINE BLOCKAGE

Fwidl FEEDWATER FLOW CONTROL VALVE LEAKAGE

FWIOO  11-12-13 LP FW HTR BYPASS

FWI01  TDAFWP IA ISOL TO CV-319%9%

Fwio2  CST XCONNECT

FWI03  AFW TO 11 SG CNMT iSO BKR

FWIM  AFW TO 12 SG CNMT 1SO BKR

FWI10S  11A-12A-13A FW HTR 1SOL

FW106  11B-12B-138 FW HTR ISOL

FW107  14A FW HTR ISOL

FWI08  14B FW HTR ISOL

FWI00  14A FW HTR BYPASS

FWI10 148 FW HTR BYPASS

FWIll1  COND MAKEUP MANUAL BYPASS

FWi12  ISA HIR ISO1

FWI13 158 FW HTR 1SOL
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Malfunctions and Remote Functions (Cont'd)

Condensate and Feedwater System (Cont'd)

FWild
FWi1s
FwWii6
Fwi?
FWI11E
Fwiie
Fwio
Fwi2i

LA FW HTR BYFPASS

LSH HTR BYPASS

ISA TO 14A HTR RESET PB
158 TO 140 HTR RESET PB
COND POLISH SYS BYPASS
CONDENSER SPRAY SYSTEM
I FW PFUMP RECIRC VLV

12 FW PUMP RECIRC VLV

Condensate and Feedwater System (Cont'd)

Fwia
Fwi2a
Fwiza
Fwias
FWi126
Fwi?
FWI2R
Fwi2o
Fwix
Fwidl
FwiaR
Fw13a
FWis
FW1as

COND BYPASS TO CW STANDPIPE, CD-19-1
IA 1SOL 1 FW PUMP RECIR VLV

IA I1SOL 12 FW PUMP RECIR VLV

11 AFW PUMP RESET PR

11 PV PMP DSCHG VIV CONTROL SW

12 FW PMP DSCHG VIV CONTROL SW

11 FW pM? DSCHG VLV CLOSE LOCAL PB
11 FW rdP OSCHG VIV OPEN LOCAL 'B

12 FW PMP DSCHG VLV CLOSE LOCAL FB
12 FW PMP DSCHG VLV OPEN LOCAL PB
MDAFWP LOW PRESSURE TRIPS OVRD

21 MDAFW PUMP & CROSS-CONNECT VALVES
11 AFW PUMP TO 1A STM GEN, MV- 322

11 AFW PUMP TO 1B §T™M GEN, MV- 222

Compressed Air Zvstem

1AO]
TAO2
1A
IAT0
IA101
IATR
IAT3

LOSS OF SERVICE AIR HEADER
LOSS OF INSTRUMENT AIR HEADER
POSS OF AIR COMPRESSOR

POLISH AIR TO STATION AIR
POLISH AIR TO INST AIR

21 FILTER DRYER BYPASS RESET
122 FIL'TER DRYER BYPASS RESET

Main Steam System

pite/reports

MSO1

MS0L

MAIN STEAM LINE RUPTURE INSIDE CONTAINMENT UPSTREAM OF
MSIV

MAIN STEAM LINE RUPTURE OUTSIDE CONTAINMENT UPSTREAM OF
MSIV
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Maifunctions and Remote Functions (Cont'd)

Main Steam Svstem (Con't
MAIN STEAM LINE RUPTURLE
OF MSIN
MAIN STEAM LIND LEAK
MAIN STEAM SAVFETY VALVE STICKS OPI?
GLAND SEAL STEAM REGULATING VALVE FAILS CLOSED
MOISTURE SEPARATOR REHEATER TUBE LEAK
MOISTURE SEPARATOR REHEATER RELIEF VALVES FAILURI
MAIN STEAM LINE LEAK INSIDE CONTAINMEN
MAIN STEAM LINE BREAK ON COMMON SUPPLY LINE TO AFW
STEAM DUMP VALVE FAILS IN POSITION
1 PORV IS0
1 PORV 1SOI
1t ATMOS STM DUMP 15
ATMOS STM DUMP 1SO
t ATMOS ST™M DUMP 154
O ATMOS STM DUMP 1SO
IND STM DUMP 1801
COND ST™M DUMP BYPASS 1801
IA MSR STM SUP IS0
1B MSR STM SUP 1SO1
eA MSR §TM SUP ISOI
<8 MSR STM SUP ISOI
11 SG VEN'
12 SG VENT
IA MSR CV BYPASS
IB MSR CV BYPASS
A MSR CV BYPASS
B MSR CV BYPASS
MSR STOP CK AND CV-3103 RESI
HEP TURBINE BLADING REMOVE]
LP TURBINE BLADING REMOVED
IA §SG PORV LOCAL CONTRO!I
IA 5G PORV LOCAL CNTRIL VLV POSITION
1B SG PORV LOCAL CONTRO
IB SG FORY LOCAL CNTRL VLV POSITION
HEATING STM SUPPLY TO AUX MAIN STM

IWNSTRIEAM

5

! /’f‘f’.’t".’("l.’;.‘f."\".‘ Mstem

INCORRECT SOURCFE RANGE CHANNIEI

SOURCE RANGE CHANNEL SPIKES

INTERMEDIATE RANGE CHANNEL IMPR
NI INTERMEDIATE RANGE CHANNLEL IMP}
NI0O# IMPROPER POWER CHANNEL RESPONSI

21
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)

Nuclear Instrumentation System (Cont'd)

pitc/reports

N6

NIo?

NI1IO
N0l
NIm
N1
NIid
NI110S
NT106
N1107
NIIOK
NII®
NI1110
NIl
NI112
NI113
Nli4
NI11S
NI116
NI11?
NI1IK
NI119
NI1120
NI121
N2
N2
NII124
NIi28
N1126
N1I2?
NII12&
NI129
NI
NI
NIIR
NI13a
NIIM
NII3S
NI
NI1A?
NI1AS
NI
N1140

POWER RANGE UPPER CHANNEL IMPFROPER RESPONSE
POWER RANGE LOWER CHANNEL IMPROPER RRESPONSE
CHANNEL | PWR RNG HIQ ~ HI F B/S
CHANNLEL 2 PWR RNG HI Q -~ HI F B/S
CHANNEL 3 PWR ENG HIQ - HIF WS
CHANNEL 4 PWR KNG HIQ ~ HI F B/S
CHANNEL | PWR RNG LO Q - HIF B/S
CHANNEL 2 PWR RNG LO Q - HI F WS
CHANNEL 3 PWR RNG LO Q - HIF W/S
CHANNEL 4 PWR RNG LO Q -~ HI F B/S
CHANNEL 1INT RNG HIF B/S

CHANNEL 2 INT RNG HI F B/S

CHANNEL 1 SOURCE RNG HI F B/S

CHANNEL 2 SOURCE RNG HI F B/S

POWER RANGE P-10 B/S NC-41 M

POWER RANGE P-10 B/S NC-2 M

POWER RANGE P-10 B/§ NC-43 ¥

POWER RANGE P-10 B/S NC-d44 M

POWEFR RANGE P-8 B/S NC-d1 N

POWER RANGE P-8 B/S NC-42 N

POWER RANGE F-8 B/S NC-d3 N

POWER RANGE P-8 B/S NC-d4d N

INTERM RANGE P-6 B/S NC-35 D

INTERM RANGE P-6 B/S NC-3% D

CHANNEL 1 POSITIVE RATE BW/S

CHANNEL 2 POSITIVE RATE B/S

CHANNEL 3 POSITIVE RATE W/S

CHANNEL 4 POSITIVE RATE B/S

CHANNEL 1 NEGATIVE RATE B/S

CHANNEL 2 NEGATIVE RATE B/S

CHANNEL 3 NEGATIVE RATE B/S

CHANNEL 4 NEGATIVE RATE W/S

CHANNEL 122 SOURCE RANGE HI FLUX AT SD SETPOINT
CHANNEL 1 ™ B/S

CHANNEL 2 ™ /S

CHANNEL 3 ™ B/S

CHANNEL 4 ™ B/S

CHANNEL 1 INT RNG ROD BLOCK B/S NC-351E
CHANNEL 2 INT RNG ROD BLOCK B/S NC-31
CHANNIL 1 PWR RNG ROD BLOCK B/S NC-411
CHANNLL 2 PWR RNG ROD BLOCK B/S NC-421.
CHANNEL 3 PWR RNG ROD BLOCK B/§S NC-43L
CHANNEL 4 PWR RNG ROD BLOCK B/S NC-44l
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)

Plant Process Computer System

POl
PCO2
oM
PO
PCOS
PCOS

FRCS CPU FAILURE

FRCS DATA CONCENTRATOR LINK TO CPU FAILURE
FRCS ALRM DISFLAY FAILURE

FRCS SAS DISPLAY FAILURE

FRCS CONTROL ROOM PRINTER FAILURE

FRCS DISK A FAILURE

Reactor Coolant System

pitc/reports

RCO1
RCO2
RCO3
RCO4
RCOS
ROCOG
neo
RCO%
RCOW
RC10
RCI
RC12
RC13
RC 14
RO
RC16
RC17
RC18
RC19
RC20
RC21
RC22
RC2A
RC24
RC100
RC101
RC12
RC103
RC 1M
RC108

REACTOR COOLANT PUMP TRIP

REACTOR COOLANT PUMP LOCKED ROTOR

REACTOR COOLANT PUMP SHAFT SHEAR

REACTOR COOLANT PUMP SHAFT SHEAR

REACTOR COOLANT PUMP BEARING FAILURE

LOSS OF COOLANT ACCIDENT - HOT LEG

LOSS OF COOLANT ACCIDENT = COLD LEG RCP SUCTION

LOSS OF COOLANT ACCIDENT « COLD LEG RCP DISCHARGE
LOSS OF COOLANT ACCIDENT, PRESSURIZER STEAM SPACTE
LOSS OF COOLANT ACCIDENT PRESSURIZER WATER SPACE
LOSS OF COOLANT ACCIDENT-RTD BYPASS LOOP COLD LEG MANIFOLD
LOSS OF COOLANT ACCIDENT=RTD BYPASS LOOP RETURN LEG PIPING
LOSS OF COOLANT ACCIDENT « REACTOR HEAD VENT
REACTOR COOLANT SYSTEM LEAKS

REACTOR COOLANT SYSTEM LEAKS

PRESSURIZER POWER OPERATED RELIEF VALVE FAILS CLOSED
PRESSURIZER HIGH GAS CONCENTRATION IN VAPOR SPACE
PRESSURIZER SAFETY VALVE RC-10-1 FAILS OPEN
PRESSURIZER SAFETY VALVE SEAT LEAKS

REACTOR COOLANT PUMP OIL LEAK, UPPER RESERVOIR
REACTOR VESSEL O-RING LEAKAGE

PRESSURIZER POWER OPERATED RELIEF VALVE LEAKAGH
STEAM GENERATOR TUBES PLUGGED

PRESSURIZER SPRAY VALVE FAILS IN POSITION

PRT PRESSURE CONTROLLER SETPOINT

LOOP B DRAIN

REFUELING WATER LEVEL IND

PRZR SPRAY BYPASS LOOP B

PRZR SPRAY BYPASS LOOP A

LOOP A RTD BYPASS 1SOL
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)

Reactor Coolant System (Con't)

RC106
RCW7
RCI108
RC110
RC11

LOOP B RTD BYPASS 1SOL

RX VESSEL INNER SEAL LEAKOFE

RX VESSEL OUTER SEAL LEAKOFF
PRZR STEAM SPACE SAMPLE

COLD LEG LEVEL ISOLATION VALVES

Control Rod Drive System

RDOI
RN
RDO3

RIDM

RDO5
RIDO6
RO
RO
RD®
RD10
RDIO
RD101
RD102
RD103
R4
RD 108
RD106
RDIO?
RD113

CONTROLLING ROD BANK FAILS TO MOVE IN MANUAL
CONTROLLING ROD BANK FAILS TO MOVE IN AUTO
UNCONTROLLED CONTINUOUS ROD WITHDRAWAL OF CONTROLLING
BANK

UNCONTROLLED CONTINUOUS ROD INSERTION OF CONTROLLING
BANK

CONTROL ROD MISALIGNMENT

STUCK ROD

DROPPED ROD

CONTROL ROD G-3 FJECTED

ROD POSITION INDICATION FAILS

INCORRECT ROD SPEED

11 ROD DRIVE MG

12 ROD DRIVE MG

RPLSUPPLY FRM INV 1S/FRM PNIL 117

BANK D ROD BLOCK B/S TC- 405K

SET CONTROL BANK A P/A CONV

SET CONTROL BANK B P/A CONV

SET CONTROL BANK C /A CONV

SET CONTROL BANK D /A CONV

INV IS/PANEL 117, CKT 13 POWER TO IRPI STACKS

Residual Heat Removal System

pitc/reports

RHOL
RHO2
RHO3
R4
RHGS
RHO®

RESIDUAL HEAT REMOVAL PUMP TRIP

RESIDUA - HEAT REMOVAL PUMP FAILS TO START AUTOMATICALLY
RHR HEAT EXCHANGER END BELL LEAKAGE TO ATMOSPHERE

RHR HEAT EXCHANGER BYPASS VALVE FAILS OPEN

RHR HEAT EXCHANGER BYPASS VALVE FAILS CLOSED
RECIRCULATION SUMP SUCTION LINES BLOCKED

Page 16



PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)

Residual Heat Removal System (Cont'd)

RII0?

RHO8

RH®

RH10
RHI101
RH 102
RH103
RH 14
RH105
RI06
RH107
RHI108
RH1®
RH110
RHI11
RH112
R
RII114
RHI11S
RH116

RHR SYSTEM LEAKAGE

RHR PUMP SEAL FAILURE

RESIDUAL HEAT REMOVAL RELIEF VALVE FAILURE
11 RHR HX INLET X-CONN, RH-2-4
12 RHR HX INLET X-CONN, RH-2-3
11 RHR HX OUTLET X-CONN, RH-2-6
12 RHR HX OUTLET X-CONN, RH-2-5§

LOOP A HOT LEG MV-32164 BKR

LOOP B HOT LEG MV-322% BKR

12 RHR PMP DSCHG TO SUMP

LOOP B RET ISO BKR

11 RHR HEAT EXCHANGER INLET ISL RH-1-4
12 RHR HEAT EXCHANGER INLET ISL RH~1-3
11 RHR (CV-3123%5) MECHANICAL STOP

12 RHR (CV-3123) MECHANICAL STOP

11 RHR PUMP SUCTION VALVE

12 RHR PUMP SUCTION VALVE

RHR TO CVCS LETDOWN LINE

LOOP A HOT LEG MV-32165 BKR

LOOP B HOT LEG MV-32231 BKR

Reactor Protection System (Cont'd)

pite/reports

RIOI
RPO2
RPO3
R4
RPOS
RI6
RIN?
RPOS
RP10
RP101
RPI2
RP10}
RPIM
RP10S
Ri"06
RP107
RP108
RP1®
RPi10
RP111

REACTOR TRIP

FAILURE OF AUTOMATIC REACTOR TRIPS

FAILURE OF SAFETY SYSTEMS TO ACTUATE

INADVERTENT ACTUATION OF THE SAFETY INJECTION SYSTEM
FAILURE OF CONTAINMENT ISOLATION PHASE A TO ACTUATE
FAILURE OF MSIV'S TO ISOLATE

MECHANICAL FAILURE OF REACTOR TRIP BREAKERS
FAILURE OF SAFEGUARDS ACTUATION

REACTOR TRIP BYPASS BKR TRN A

REACTOR TRIP BYPASS BKR TRN B

1 LOW RC FLOW A LOOP B/S FC-411

2 LOW RC FLOW A LOOP B/S FC-412

3 LOW RC FLOW A LOOP B/S FC-413

1 LOW RC FLOW B LOOP B/S FCU-414

3 LOW RC FLOW B LOOP B/S FC-415

4 LOW RC FLOW B LOOP B/S FC-416

CHANNEL 1 RCP BKR OPEN B/S

CHANNEL 2 RCP BKR OPEN B/S

| PRZR PRESSURE HI B/S PC-429A

1 PRZR PRESSURE SI B/S PC-420C

Page 17
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PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
1990
APPENDIX 2

Malfunctions and Remote Functions (Cont'd)

Reactor Protection System (Cont'd)

pite/reports

RPI12
RP113
RP114
RP11S
RP116
RP117
RP118
RP119
RP120
RPI121
RPI22
RP123
RP124
RP12S
RP126
RP127
RP12X
RP129
RP1X0
RP131
RP132
RP133
RP1M
RPi3S
RP136
RP137
RPIM
RP141
RP142
RP143
RI'144
RP148
RP149
RP1S2
RP153
RP1S4
RP15S
RP156
RP157

1 PRZR PRESSURE SI UNBLOCK B/S PC-429D
| PRZR PRESSURE LO B/S PC-42F

11 §T™M LOOP LO-LO PFRESS B/S PC-468A
11 ST™ LOOP LO-1LO PRESS B/S PC~460A
11 STM LOOP LO-LO PRESS B/S PC-482A

1 PRZR HIGH LVL B/S LC-426A

2PRZR HIGH LVL WS LC-427A

3 PRZR HIGH LVL B/S LC-425A

A PRZR PRESSURE HI B/S PC-431A

3 FRZR PRESSURE SI B/S PC-431G

3 PRZR PRESSURE SI UNBLOCKED B/S PC-4311
IPRZR PRESSURE LO B/S PC-431)

4 PRZR PRESSURE LO B/S PC-449A

1 §/G LO-LO LVL B/S LC-4610

1§/G LO-LO LVL W/S§ LC-472A

11 STM GEN LO PRESS B/S PC- 4688

1 §/G HI LVL B/S LC-461A

1 /G HI LVL B/S 1L.C-4728

285G LO-LO LVL B/S 1L.C-473C

11 STM GEN LO PRESS B/S PC-4608

2 §/G HI LVL B/S LC-473D

38/G LO-LO LVL /S 1LC-462A

11 §STM GEN LO PRESS B/S PC-4828

3§/G HI LVL B/S LC-4628

12 STM GEN LO PRESS B/S PC-4788

11 ST GEN LO FRESS B/S PC-479B8

12 STM GEN LO PRESS B/S PC-4831

1 HI ST™ FLOW FO-d6dA

1 HI-HI §TM FLOW FC -464B

3 HI §STM FLOW FC-d74A

3 HI-HI STM FLOW FC-474B

AMSAC BLOCK SWITCH

AMSAC ACTUATION SIGNAL RESET
CHANNEL 1 BUS 11 UNDERVOLTAGE B/S
CHANNEL 2 BUS 11 UNDERVOLTAGE B/S
CHANNEL 3 BUS 12 UNDERVOLTAGE B/S
CHANNEL 4 BUS 12 UNDERVOLTAGE B/S
12 ST™ LOOP LO-LO PRESS B/S PC-483A
12 ST™M LOOP LO~-LO PRESS B/S PC-478A
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APPENDIX 2

Malfunctions and Remote Functions (Cont'd)
Reactor Protection System (Cont'd)

RPIS8 12 §TM LOOP LO-1LO PRESS B/S PC-4MA
RP1S9 2 RC LOOP OP DELTA T B/S TC-406A
RPI60 2 RC LOOP OP DELTA T B/S TC-4068
RP16] 2 RC LOOP OT DELTA T B/S TC-406C
RPI62 2 RC LOOP OT DELT ~ T B/S TC-406D
RPI63 1 RC LOOP LO Tayg 1+ TC-401F
RP16 1 RC LOOP LO-LO Tayg B/S TC-401D
RPI6S 2 RC LOOP LO Tayg B/S TC-42F
RPI66 2 RC LOOP LO-LO Tayg B/S TC-402D
RP167  OPPS HI PRESSURE B/S PC-419D
RP168  OPPS HI PRESSURE B/S PC-420D
RPI6O 1 RC LOOP OP DELTA T B/S TC-405A
RP170 1 RC LOOP OP DELTA T B/S T -405B
RPI171 1 RC LOOP OT DELTA T B/S TC-405C
RP172 1 RC LOOP OT DELTA T B/S TC-405D
RPI&1 2 TURBINE POWER -7 B/S PC-485A
RP1&2 3 TURBINE POWER P-7 B/S PC-486A
RPIE3 11 BUS UNDERFREQUENCY B/S
RPIS 11 BUS UNDERFREQUENCY B/S
RPI8S 12 BUS UNDERFREQUENCY B/S
RP186 12 BUS UNDERFREQUENCY B/S
RP187 2 PRZR PRESSURE HI B/S PC-430A
RPISS 2 PRZR PRESSURE SI B/S PC-430FE
RPI® 2 PRZR PRESSURE SI UNBLOCK B/S PC-430F
RPI90 2 PRZR PRESSURE LO B/S PC-430H
RP191 4 §/G LO-LO LVL B/S LC-463C

RP192 4 §/G HI LVL B/S LC-463D

RP193 2 HI STM FLOW FC-465A

RPI94 2 HI-HI STM FLOW FC-4658

KP195 4 HI §T™M FLOW FC-475A

RP196 4 HI-HI §T™ FLOW FC-475B

RP199 3 RP LOOP OP DELTA T B/S TC-407A
RP200 3 RC LOOP OF DELTA T B/S TC-407B
RP201 3 RC LOOP OT DELTA T B/S TC-407C
RP2C 3 RC LOOP OT DELTA T B/S TC-40TD
RPX3 4 RC LOOP OP DELTA T B/S TC-408A
R4 4 RC LOOP OP DELTA 7 B/S TC-4088
RP20§ 4 RC LOOP OT DELTA T B/S TC-408C
RI206 4 RC LOOP OT DELTA T B/S TC-408D
RP207 3 RC LOOP LO Tayg /S TC~-403F
RP208 3 RC LOOP LO-LO Tayg B/S TC-403D
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\ Mallunctions and Remote Functions (Cont'd)
AP Jy 5 en {
RPX) ) i | 1 WS | M
M } LOOY LA | f | .
34} ' LO LVL ) |
R S/G HILIVL ) ,
R, nirol Svsten
@ RX PRESSURIZER SPRAY VALVE FAILLS OPEY
KX PRESSURIZER SPRAY VALVES ION A &
RX PRESSURIZER HEATERS PALL ON
KX PRESSURIZER HEATLRS Al 'l
RXO REACTOR COOLANT LOOFP Ty TRANSMITTER FAILLS ¥
RX(¥ REACTOR COOLANT 1LOOP ] IRANSMITITER } W
R X0 REACTOR COOLANT T TEANSMITTER PAILLS G
KGO8 REACTOR COOLANT LOOP I'RANSMITTTER | | W
KOX(F PRESSURIZER 1LEVEL NARROW PANGE TRANSMITIER FAN i H
RX PRESSURIZER LEVEL NARROW RANGTE TRANSMITIER FAL W
KX PRESSURIZER PRIESSURE TRANSMITITER FAITLS HIGH
KX PRESSURIZER PRESSURE TRANSMITTER PAILS LOW
RA REACTOR COOLANT SYSTEM WIDE RANGE PRESSURE TRANSMITTE]
PALLS HIGH
RXld KEACTOR COOLANT SYSTEM WIDE RANGE P Kl | NSM I}
PALLS LOW
RX]f STEAM GENERATOR LEVIL TRANSMITI FALLS H 3
RX1¢ STEAM GENERATOR LEVEL TRANSMITTER FAILLS LOW
RX] STEAM GENERATOR PRESSURE TRANSMITTER FPALLS HIGH
RXIE STEAM GENERATOR PRESSURLE TRANSMITTER FPAILLS LOW
X1 MAIN STEAM LINDE STEAM FLOW TRANSMITTER FAILLS 1
! R XX MAIN STEAM LINE STEAM FLOW TRANSMITTER FALLS LOW
KX MAIN STEAM HEADLER PRESSURE TRANSMITTER FATLURI
XS FEEDWATER CONTROLLER OUTIUT FPALLURI
R X. FEEDWATER LINE FLOW TRANSMITTER PAILLS HIGH
RX24 FEEDWATLER LINE FLOW TRANSMITTER FAILLS 1LOW
RX2S I'URBINE FIRST STAGL PRESSURE TRANSMITTER FAILS HIGH
R I'URBINE FIRST STAGE PRESSURE TRANSMITTER PALLS | W
RX. STM GEN FEEDWATER INLET TEMPERATURLE TRANSMITTER FAILS HIGH
) KX STMGEN FEEDWATER INLET TEMPERATURE TRANSMITIER FAL \
\ RX2 FEEDWATT R HEADER PRESSURE TRANSMITTER FAILS HIGH
RXN FEEDWATER HEADER PRESSURLE TRANSMITTER FALLS 1OV
KX STEAM GENTFRATOR WIDE RANGE LEV] IRANSMITTER FALLS |
RX STEAM GENERATOR WIDE RANGE LEVEL TRANSMITTER FA \
pitc/reports Page 20
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Melfunctions and Remote Functions (Cont'd)

Reacto~ Control Svstem (Con't)

pite/reports

RX33

RXM

RXAS

RX100
RX 101
X102
RX1
mX104
RX108
RX106
RX 107
RX 10
RX10W

STEAM GENERATOR FEFDWATER CONTROL SYSTEM FAILS TO MANUAL
ADFCS MAIN FLOW CONTROL VALVE OUTPUT CARD FAILURE
ADFCS BYPASS FLOW CONTROL VALVE OUTPUT CARD FAILURE
PRZR HTR GROUP B

IMP PRESS ROD BLOCK B/S PC-485C

IMP FRESS §STM DUMP B/S PC-486C

I PRZR HI PRESS PORV WS T/P-4298

2PRZE HI PRESS PORV B/S PC-4X0B

APRZR HI PRESS PORV WS PC-4ME

4 PRZR HI PRESS PORY B/S T/P-4408

PRZR 1O FRESS B/U HTRS B/ BC-ad1E

ADPFCS SIGNAL SELECTOR LOG C RESET

ADFCS LOSS OF WIDE RANGE "EVEL LOGIC RESET

Steam Generator System

SCO
SGo
SGo
SGam
SGam
SC
SGos

STEAM GENERATOR TUBE LEAK

STEAM GENERATOR TUBE RUPTURE

STEAM GENERATOR BLOWDOWN CONTROL VALVE FAILS OPEN
11 8G BD SAMPLE 1SO VLV LOCAL €S

1 SG BD SAMPLE 1SO VLV LOCAL €S

12 8G BD SAMPLE IS0 VLV LOCAL CS

128G BD SAMPLE 1SO VLV LOCAL CS

Safery Injection System

SIol
S
b (K

SHod
S108
Shon
S107
SI08
Siow
SHoo
Shol
sSho2
Shoa
Shiod
Shos

BOTH BORIC ACID TANK VALVES FAIL TO OPEN IN AUTO
SELOOP A COLD LEG INJ CHECK VALVE FAILURE

BORIC ACID TANK YALVE FAILS TO CLOSE ON LOW-LOW LEVEL
IN THE PRESELEC YD BORIC ACID TANK IN AUTO

SAFETY INJECTION PUMP TRIPS

SAVETY INJECTION PUMP FAILS T START AUTOMATICALLY
SEACCUMULATOR LEAKAGE

ST ACCUMULATOR CHECK VALVE LEAKAGE
SEACCUMULATOR RELIEF VALVE LEAKAGE

SICOLD LEG INJ LINE RUPTURE INSIDE OF THE ANNULUS
117121 BAST SUPPLY TO SIS

SITEST LINE

HA BLENDER TO RWST

11712 SI PMP DISCHG X-CONN

11 81 PUMP DISCHARGE VLV

12 §1 PUMP DISCHARGE VLV
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Malfunctions and Remote Functions (Cont'd)

Safety Injectior System (Con't)

SHo6
Sho?
SHOs
St
SIo
Sl
Shz
SIa
Sila

BA SPLY TO SI PMPS (32083) BKR

11 S SUCTION FROM RHR BKR

12 SI SUCTION FROM RHR BKR
SITO COLD LEGS CNMT ISO BKR
S1 TO LOOP B COLD LEG BKR
SITO LOOP A COLD LEG BKR

11 ACCUM OUTL VLV BKR

12 ACCUM OUTL VLV BKR

SI PUMP SUCITON VALVE, SI-15-§

Turbine Control System

TCO1
Tcm
TCO
TCM
TCOS
TCo6
TCO?
TCO8
TCw
TC10

TC1
T2
TC13
TCH4
TCH0
TC101
TC1m
TC1m
TCIM
TC108

TURBINE STOP VALVE FAILS TO CLOSE WHEN REQUIRED
TURBINE STOF VALVE FAILS CLOSED

TURBINE CONTROL SYSTEM CYCLING OUTPUT

TURBINE CONTROL VALVE FAILS OPEN

TURBINE CONTROL VALVE FAILS CLOSED

REACTOR PROTECTION SYSTEM FAILS TO TRIP TURBINE
TURBINE CONTROL INTERCEPT VALVE FAILS CLOSED
TURBINE CONTROL FAILURE DURING TURBINE ROLL
TURBINE CONTROL FAILURE CAUSING TURBINE RUNBACK
TURBINE CONTROL FAILURE CAUSING AN INCREASE IN POWER
WITHOUT DEMAND

COMPLETE TURBINE TRIP FAILURE

TURBINE TRIP

ELECTRICAL HYDRAULIC CONTROL PUMP TRIP

TURBINE CONTROL VALVE FAILS IN POSITION

TURBINE PEDESTAL TRIP

CHANNEL 2 TURB AUTO STOP B/S

CHANNEL 3 TURB AUTO STOP B/S

CHANNEL 4 TURB AUTO STOP B/S

TURBINE LEFT STOP VLV CLOSED B/S

TURBINE RIGHT STOP VLV CLOSED B/S

Turbine System

TUO
TUMm

pite/reports

LOSS OF TURBINE LUBE OIL SUPPLY
TURBINE GENERATOR VIBRATION
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Malfunctions and Remote Functions (Cont'd)

Chemical and Volume Control System

pite/reports

vCol
vCco
VO
vCos
VCo6
veo?
VCOs
VG
VCio
vCil
v
vCi1a
VCl4
vC19
vC20
Vel
VC100
vein
vCim
vCim
VO
V108
VC107
V108
vCiw
VC110
vC1i
vCi
vCi3
VOii4
VC1s
VC116
Ve
VCi18
VG119
VC120
vl
veiz
VCI123
V124

REACTOR COOLANT PUMP #1 SEAL FAILURE

REACTOR COOLANT PUMP #2 SEAL FAILURE

POSITIVE DISPLACEMENT CHARGING PUMP TRIP

STUCK OPEN CHARGING PUMP RELIEF VALVE

REGENERATIVE HEAT EXCHANGER LEAKAGE

LETDOWN HEAT EXCHANGER LEAKAGE TO ATMOSPHERE
LETDOWN HEAT EXCHANGER TUBE RUPTURE TO CCW SYSTEM ‘
LETDOWN LINE LEAKAGE INSIDE CONTAINMENT |
CHARGING PUMP COMMON I' sCHARGE HEADER RUPTURE |
CHARGING LINE LEAKAGE INSIDE CONTAINMENT

EMERGENCY BORATION VALVE STUCK OPEN

LETDOWN LINE RELIEF VALVE FAILURE

VOLUME CONTROL TANK RELIEF VALVE FAILURFE

LOSS OF AIR TO CHARGING PUMP SPEED CONTROLLER

CCW RETURN FROM LETDOWN HEAT EXCHANGER FAILS CLOSED
REACTOR COOLANT PUMP THERMAL BARRIER TUBE FAILURE

11 RCP SEAL INS THROTTLE VLV

12 RCP SEAL INJ THROTTLE VLV

11 RCP STANDPIPE FILL

12 RCP STANDPIFE FILL

11/12 MB DEMIN INLET

11 BAST BORON CONCENTRATION

11/12 DEBORATING DEMIN

RWST PUMP SUCTION SELECTOR

MANUAL BORATE FROM RWST

BLENDER BYPASS

VCT PURGE TO HIGH LVL LOOP

RMU TO CHG PUMP SUCTION

11 CHG PUMP SPEED REMOTE

12 CHG PUMP SPEED REMOTE

13 CHG PUMP SPEED REMOTE

1112 LETDOWN FILTER OUTLET

BORON CONCENTRATION

LETDOWN FILTERS BYPASS

Hy TO VCT

SEAL WTR RTEN ISOL

11 BAST LEVEL

121 BAST LEVEL

11 RX MAKEUP TK FILL 1SOL

12 RX MAKEUP TK FiLL 1SOL
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Malfunctions and Remote Functions (Cont'd)

Chemical and Volume Control System (Cont'd)

vCi128
VC126
vCi127
V(128
vC129
VC13%0
VCl131
vCi132
Vi3
VC1M

11 MIX BED IX BORON CONC

12 MIX BED IX BORON CONC

11 DEBORATE IX BORON CONC

12 DEBORATE IX BORON CONC
EMERGENCY BORATION VALVE
CHARGING TO LP B B-P

11 RCP LEAKOFF FLOW XMITTER B-P
12 RCP LEAKOFF FLOW XMITTER B-P
11 RCP SEAL B-P

12 RCP SEAL B-P

Waste Disposal System

pitc/reports

WD 100
wDi0l
WDim
wDi1m
WD 104
WD 105
wWD106
wWD107
WD108

ANN SMP PMP DSCH VLV TO CNTMT MV-32228
ANN SMP PMP DSCH VLV TO CNTMT MV-32228
CONT SMP A PMP DSCH VLV TO ARTD SMP TK
CONT SMP A PMP DSCH VLV TO ARTD SMP TK
11 RHR PIT SMP PMP DSCH VLV WI 7]

12 RHR PIT SMP PMP DSCH Vi « WL-87-2
LOCAL RESET PB 5470008

RCDT FILTER INLET AND B-P VLVS
PURIFICATION JUMPER ISOL VLVS
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APPENDIX 3
INSTRUCTOR INTERFACE CAPABILITIES EVALUATION

10CFR 55.45, Regulatory Guide 1.149 and ANS/ANEI 3,5«1985
were reviewed to determine all requirements for certification
of a plant referenced simulator. Followi are all the
regquirements related to simulator capabilities and a
discussion of the capabilities of the Prairie Island
gsimulator which meets this requirement.

A Normal Operations Capability:

"The simulator shall be capable of ninu&uting
continuously, and in real time glunt operations of
the reference plant." [ANS=3,56-1986 3.1.1)

The Prairie Island simulator is capable of
simulating normal plant operations uoin? the
reference glant procedures. This capability is
tested during the annual test section 2.1. These
ogorationl are verified to be simulated in real
time during the annual test section 3.

B. Minimum Normal Evolution Capability:

"The minimum evolutions that the simulatoy shall be
capable of ﬁortorning, using only operator action
normal to the reference plant, are as follows: "
[ANS‘3.5'1985 3:101]

"Plant startup - cold to hot standby. The starting
conditions shall be cold shutdown conditions of
temperature and pressure. Removal of the reactoer
vessel head is not a required condition for
simulation." [ANS-3,5-1985 3,1.1.1)

"Nuclear startup from hot standby to rated power."
[ANS=3,5-1985 3,1.1.2)

“Turbine startup and generator synchronization. "
\ANS8=3,5-1985 3.1.1.3)

"Teactor trip followed by recovery to rated power."
[ANS'B.Q'I’ 5 30101.‘]

"Operations at hot standby."
[ANS'3.5°1905 3-10105]

"load changes." [ANS~3,.5-1985 3.1.1.6)

Page 1
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“pPlant shutdown from rated pover to hot standby and
cooldown to cold shutdown conditions."
[ANE~3,5+1985 3.,1.1.8)

“"Core perforasance toltin? such as plant heat
balance., determination of shutdown wmargin, and

and measurement of reactivity coefficients and
control rod worth usirg using permanently installed
instrumentation.,"

[AN5'3.5'1’.5 301010’]

"Operator conducted surveillance testing on safet)
related o?uigncnt or systems."
(ANE'J.b‘ o8 301-101”)

The Prairie Island simulator (s capable of the
listed normal operations using plant procedures and
operater action nornnllz performed in the reference
lant; with all outplant actions normally performed
n the reference plant, Yortorned by the
instructer., These norma cYarntionu are verified
during the annuual test section 2.1.

"startuf shutdown and power opervations with less
than fu i reactor coolant flow.
(AN3'3.5‘1905 3v101.7]

This evolution is not allowed »y Prairie Island
rocedures and operations above 10% power vith les:
han full Reactor Coolaant flow are not possible,

Therefore this capabilltz does not aeply to the

Prairiec Island plant or the Prairie lsland

simulator, The Prairie (sland simulator accurately

simulates the plant response to loss of Res.tor

Coolant flow.

C. Plant Malfunction Capabilities:

"The gimulator shall be cupabie of simulating in
real time, abnormal znd emergency events
including malfunctions to demonstrate inherent
plant response and automatic plant ccntrol
functions."

The Prairie Island eimulator i% capable of
simulating, using malfunctions, abnormal and
emergency svents which demonstrate plant response
and automatic control functions., These are
verified to be simulated in real time during the
annual test section 3.
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(24) Failure of the automatic reactor trip
system

(25) Reactor pressure control system failure
including turbine bypass failure (BWR)

Table 3A contains a cross reference between these
requirements and the specific Prairie Island
aimulator malfunction numbers. Note that
maifurction requirement #25 ic specific for BWR
ylancs ard therefore not applicable for Prairie
Island. Aduitionallz the events required in ANS~
3.5-198% Appendix B Section B.2.2 are tested
annual .y.

"where applicable to the malfunction the simulator
shall provide to the operator the capability of
taking action to recover the plant, mitigate the
conseguences, or both." [ANS-3,5-1985 3.1.2)

The Prairie Island simulator allows the operator to
take any action normally perforred in the reference
plant from the Control Room to recover the plant or
mitigate the consequences of a malfunction. Most
outplant actions procedurally directed to respond
to a malfunction are also sugported through the

use of remote functions by the instructor. Some
malfunctions are not recoverable, however normal
actions for these malfunctions would attenpt to
mitigate their consequences.

D. Modelling Extent

"The simulation shall be cafable of continuing
until such time that a stable, controllable and
safe condition is attained which can be continued
to cold shutdown conditicong, or until the simulator
operating limits ... are reached."

[~#NE§=3.5~1988 3.1.2]

Provided the simulation does not exceed the
established operating limits, the Prairie Island
simulation can continue to a stable, controllable
and safe condition which can be continued to cold
shutdown conditions. This capability is tested
during the annual test Section 2.2 as part of the
test procedure for the required transient tests.

Page 5
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APPENDIX
"The simulator shall contain sufficient operationa
panels to provide the controls, i.strumentatior
rlarms, and other man-machine interfacec to conduct
the normal plant evolutions of 3.1.1 ... and
respond to the malfunctions of 3.1.2 ..."
1 ANS=3.5-1985 3.2.1)

'he Prailrie Island simulator includes all of t*e
ineis 1n the Prairie Island Unit 1 Control Rc
lus a portion of the Unit 2 Control Room ftck( tfj
inels which contain shared egquipment). Also
ircluded are selected Control Room back panels plus
selected outplant panels (eg. Hot Shutdown Panels).
111txunn1 Control Room back panel capabilities are
rided to the instructor using remote functions
'w:. Generator lockout reset), All panels on the
Unit 1 Control Room are operational and the Unit
inels provided are operatioral as far as their
ffect on Unit 1. As such, sufficient controls,
instrumentation, alarms and other man-machine
interfaces are avallable to perform the require
normal evolutions and to respend to the require
malfunctions. This capability is verified during
the annual test Sections 2.1 and

T

-1

&

T
S

4
i
1
4

- -
& s bon

'he 1nciusion of systems of the reference plant
and the degree of simulation shali be to the extent
4 necessary to perform the reference plant evolutions
escribed in 3.1.1 ... and the malfunctions
escribed in 3.1.2., It shall be possible to
perform these control manipulations and observe
plant response as in the reference plant. Tt
shall 1nclude system interactions with other
i1lated systems and shall provide total system
integrated response." [ANS-3.5-1985 3.3.1)

149

The Prairie Island simulation includes sufficient
¢ rome

ystems and degree of simulation to purr rm ttv

required normal plant evolutions, to respond tc the
regvired malfunctions and to observe and con 1§ o of
piaat rcspanqe as in the reference plant. pr
includes system interactions and provides correct

integrated Plant response. This 1is verxfioﬂ during
the annual test Sections 2.1 ard

-~ ~
& o s

>

systems that are operated outside the control
room or that provide some input to the simulation
n 1

dels and are necessary to perform reference

plant evolutions described in 3.1.1 . and
malfunctions described in 3.1.2 shall be
lated. The simulator trainee shall be able ¢t
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interface with the remote activity in a similar
manner as in the reference plant."
' ANS~3,5-1985 3.3.2)

The systems operated outside the Control Room which
are necessary as inputs to the simulation model or
are necessary for performance of the normal plant
evolutions or malfunctions required are simulated.
Outplant actions are performed by the instructor
using remote functions available from the
instructor’s console CRT. Trainee interface with
these outplant actions is through use of the
telephone system arranged to be as similar to the
normal plant interface as possib. ..

E. Instructor Interface

"The simulator shall possess a minimum capability
for storage of 20 initialization conditions.
++.and shall include a variety »f plant ogerating
conditions, fission product poison concentrations,
and various times in core life."

(ANS=~3,5-1985 3.4.1)

Table 3B includes a list of the 26 permanent
initial conditions (password protected and kept
updated b{ the simulator support qroupi. In
addition to these the Prairie Island simulator has
14 initial conditiors which are password protected
to be used for exam scenarios and Emergency Plan
scenarios (but not kept updated when the software
is chan?ed). Alsu the Prairie _sland simulator has
60 initial conditions which are tempora (not
password prctected nor kogt updated) to be used for
short term saving of conditions of interest or for
discrepancy identification for correction. oOf
these last 60, four initial conditions do not have
correspondi ig plant process computer initial
condition sats.

As can be determined from the attached list, the 26
permanent initial conditions consist of a variety
of plant conditions, core lives izac, BOC, MUC,
EOC, CDC) and fission groduct poisons (Xenon free,
equilibrium Xenon, peak Xenon).

"It shall be possible to conveniently insert and
terminate the plant malfunctions specified in

3.1.2 ... The simulator shall be capable of
simulating simultaneous or sequential malfunctions,

Page 7
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th, ... The introduct
not alert the operatc
unction in any manner
reference plant., Prov
orporating auditional
weluded in 3.1.2 ..."

.
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ons on the Prairie Island simula
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allowed by the specific malfunction) on a dec
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"The capability shall be provided for the
instructor to act in the capacity of auxiliary or
other operators remote from the control room."
[ANS=3.5-1985 3.4.4)

This capab.ility is provided to the instructor on
the Prairie Island simulator using remote
functions. All remote functions required to be
used during the normal operations procedures and
during the emergency operating procedures are
available to the instructor. As additional
reguired or desirable remote functions are
identified or requested, they are reviewed and
incorgorated into the software according to the
administrative process in place for this
determination,

F. Simulator Operating Limits

"In order to avoid negative training which could
result from simulator operation during such events,
administrative controls or other means shall be
provided to alert the instructor when certain
parameters approach values indicative of events
beyond the imiiemented model or known plant
behavior." [ANS-3,5-1985 4.3)

The Prairie Island simulator has operating limits
which are monitored by the software and, when
exceeded, the instructor is alerted by an audible
aler* a flashing light on the instructor’s conscle
anu oy the simulator entering freeze. The
instructor can then call ug a screen on the
instructor’s station CRT (SOL) which ident.ifies
which limit(s) was exceeded. The instructor can
then override the operating limits and continue
from that point. Administrative guidance allows
training beyond these limits provided that the
response of the simulator is not adversely
affecting the training being conducted. These
limits are not normally overridden. The specific
arameters monitored as operating limits are
included in Table 3C. These parameters are revised
as determined necessary using the administrative
process in place for this determination.
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G. Monitoring

"It shall be possible to obtain hardcogy transient
data in the form of either plots or printouts for
critical parameters durin? the evolutions of

3.1.1 ...and the malfunctions of 3.1.2 ... This
monitoring capability shall provide sufficient
parametric and time resolution to determine
compliance with the performance criteria of
Section 4." [ANS~-3.5-1985 4.4)

The Prairie Island simulator has several different
monitoring programs available for differing
re?uitemcntl (eg. EmerqencY Plan data, hardcopy
printout, gragh cal capabilities). The major
system specifically incorporated for certification
testing 18 a software package dsvel:gad by EPRI and
modified for use on our system (SATAR). It
collects data during a simulator run, then
downloads this data to a gorlonal computer for
analysis and graphing. This syrtem meets the
gatamettic and time resc.ution requirements and has
een used extensively for collection, analysis,
raphing and presentation of certification testing
ata.

"Simulator performance shall be established by
preparing a simulator performance test, conducting
the tests, and comﬁaring the simulator’s
performance with the simulator design data within
the requirenents of Section 4 ..."

"Tasting shall be conducted and a report prepared
for each of the following occasions:

(1) Completion of initial construction

(2) If simulator “esign changes result in
significant simulator configuration or
performance variations."

[ANS=3.5-1985 5.4.1)

The Prairie Island simulator was built bg Singer
Company and was ready for training in February
1984. As part of the contract with Singer the
simulator underwent extensive testing including
Factory Acceptance Tests (ATP). The ATP
(Acceptance Test Procedure) met most of the listed
requirements (eg. all systems were completely
tested and all malfunctions were tested) however

Pace 10



PRAIRIE ISLAND BIHULAggg CERTIFICATION REPORT
1

APPENDIX 3

since the standard (ANS-3.5-1985) war not yet
issued the acceptance criteria included in the
standard was not included in the ATP. Since
completion of the ATP all changes have included
limited testing to verify correct system and
malfunction response for the portions of the
software which were changed, This level of testing
?egtuggge intent of the requirements listed in ANS~
. -1 .
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CROSS REFERENCE EN ANS 3.5 UIREMENTS
m;ﬁﬁﬁgﬁ mmm&‘—-‘—'

2.2 PLANT MALFUNCTIONS
2.2.1 LOSS OF COOLANT

2!2'101

LS ]
8N
P

O I

0
0
-

-

& QAT Ww FHEXNULDAOAMROQAODOENY TO

2.2.1.

S
L8
-

-

ooaooDowm

e

STEAM GENERATOR LEAKS
SG01 A,B
8G02 A,B

INSIDE CONTAINMENT
RCO6 A,B
RCO7 A,B
RCO8 A,B
RCO9
RC10
RC11 A,B
RC12 A,B
RC13
RC14
RC15
RC21
RDO8
vCo9

OUTSIDE CTONTAINMENT
RHO3
RHO7
RHO8
VCco?

LARGE AND SMALL BREAKS INCLUDING

DEMCONSTRATION OF SATURATION CONDITIONS

a. Several listed above at various
severities

FAILURE OF SAFETY/RELIEFS
RC18
RC19
RC22

. RHOS
. VC13

VCl4

2.2.2 LOSS OF INSTRUMENT AIR

a.
b.

IAO1
IAQ2

Page 12



PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
1990

APPENDIX 3 TABLE 3A

2.2.3 LOSS OR DEGRADED ELECTRICAL POWER
a. EDO1
b. EDO3
c. EDO4
d. EDOS

. EDO6

. EDO7 A,

EDO8 A,

. EDO9 A,

« ED10 A,

. ED13

. ED14

ED15

m. ED16

n. EGO3

o, EGOS

p. EGOS8

2.2.4 1088 OF FORCED COOLANT FLOW
a. RCO1
b. RC02
€. RCO3
d. RCO4

2.2.5 LOSS OF CONDENSER VACUUM
a&. FWO03
b. Cw02

2.2.6 10OSS OF COOLING TO COMPONENTS
a. CLO6
b. CLO7?
c. CLO8

2.2.7 1OSS OF SHUTDOWN COOLING
a. CCO5
b. CC01 A,B
c. RHO1l A,B
d. RHO6

2.2.8 LOSS OF COMPONENT COOLING
a. CC01 A,B
b. CC04 A,B
. CCO5
d. CCo06

2.2.9 LOSS OF NOFMAL FEEDWATER
a. FwWol A,B,C
b. FW13 A,B
¢. FW02
d., FW0S
e. FW0é6
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FWOQ

FW15 A,B
FWlé A,B,C
FW17 A,B
FW18 A,B,
W19 A,B
FW20 A,B
Fw2l1 A,B
Fw22 A,B
FW23 A,B
FW24

FW25 A,B
FW26 A,B
FWw27 A,B
FWw28 A,B,C
FW29

FW30

FW3l A,B,C
FW39 A,B
FW40

FW4l A,B

[OSS OF ALL FEEDWATER
This malfunction will be a combination of
the normal feedwater malfunctions listed
above and the emergency feedwater
mal functions following:
a. FWwi2
b. FW33
FW34 A,B
FWlé
FW37

OF PROTECTIVE
CHOl A,B,C,LC
NIOS A,B,C,
NIO&€ A,B,C
NIO?7 A,B,
RPO8 A,B
RPO2 A,B
RX0D A,B,C,I
RX06 A,B,C,I
RX07 A,B,C,I
RX08 A,B,C

A,B,
A,B,C
ABC
A,B,C
A, B,C,D
A BN
A,Ei,’\;,




PRAIRIE ISLAND SIMULATOR CERTIFICATION KEPORT

2.2.12

2.2.13

2.2.14

2.2.15

2.2.16

2.2.17
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RX18 A,B,C,D,E,F
RX19 A,B,C,D
RX20 A,B.C.
RX23 A,E,C,
RX24 A C,
A
A

r.
.l
t.
u.
V.
w.
X,

oou

I
RX25 1
RX26

oo™

'
'
!
’

CONTROL ROD FAILURES
a.

24,25,26,27,28,29
b. RD0O6 A,B,C,D,E,F,G,H,I,J,K,L
¢. RDO7 A,B,C,D,E,F,G,H,I,J,K, L

INABILITY TO DRIVE CONTROL RODS
a. RDO1
b. RDO2
<. RDO3
d. RDO4

FUEL CLADDING FAILURE
a. CRO1

TURBINE TRIP
a. TCl2
b. TC13 A,B

GENERATOR TRIP
a. EGO6
b. EGO07

FAILURE OF AUTOMATIC CONTROL SYSTEMS
a. Msll A,B,C,D,E
RDO1
RDO2
RDO3
RDO4
RD10
RX05
RX07
RX15
RX16
RX17
RX18
RX19
RX20
RX21
RX22
RX23
RX24

s

b R

R N R
- =

o000 0000
CoooooOoC

oW oorooowote

-0~

o & & e .

HQUOSEHXYH-DTAMOOD

P2 DD

aon
oo

- o o~
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2.2.18
A,

2.2.19

2.2.20
A,

2.2.21

. Volume

8. RX25
t. RX26

A'B
AB

FAILURE OF RCS PRESSURE AND VOLUME

Pressure

a. RC16
b, RC24
¢. RX01
d. RX02
e. RXO03
f. RX04
g.

h

a. VCl19

b. RX09 A,B,
¢. RX10 A,B,
d. RX05 A,B,

REACTOR TRIP
a. RPO1

MAIN FEED/STEAM LINE BREAK
Main Steam Line Break

1. Inside Containment

2 MSO1 A,B

b. ME09 A,B

Outside Containment

a. Ms02 A,B

b, MS03 A,B

Cc. MSO04

d. MS10

onon

D

2.

. Main Feedwater Line Break

l. Inside Containment
a. FW19 A,B
b. FW20 A,B
¢c:. FW2l1 A,;B
Outside Containment
a. FW22 A,B
b- w23 AIB
c, Fw24
d. FW39 A,B

NUCLEAR INSTRUMENTATION FAILURE

NIO1l
NIO2
NIO3
N104
NIOS
NIO6
NIO7

a.
b.
c.

-

QoD
b e e e
roToow
ono

oo
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PROCESS INSTRUMENT ALARM/CONTROI
»YSTEM FAILURE
a,. CC06 A,B
k CCO8
¢. EGO2
d. EGOS5
EG1l1]
FWOS
FWOE€
FWO7
FWOB
FWOS
FW10
FWwll
FW15
FW16
FWwas
FW2E€E
Fwza27
f‘w;Y )
FW30
FW31l
MS06
RDO9
RHO4
RHOS5
RPO3
RPO4
RPOS
RPO6
RX13
RX14
SGO03
TCO3
TCOB
TCO9
TC1l0
TEe41
TCO1
TCOZ
TCO4
TCOS

06
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¢, CLO2 A,B
d, CLO3 A,B
e, CS02 A,B
f. CS03 A,B
g. EGO9 A,B
h. EG11 A,
i, FW34 A,
a. RHO2 A,
. RPO3 A,
1. RPOS
m. RPO6
n. RPO7
o. RP08 A
p. RPO2 A
q. 8101
r. SI03 A
g8, SI05 A
A
A

'C;D'E'F;G'H

2.2.24 FAILURE OF
a. RPO2
b. RPO7
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SIMULRTOR PROTECTED INITIRL CONDITIONS

TIME IN DATE BORON ROD PZR X
1.C. CVOLE SHOT CONC HEIGHT XENON TA\S PRESS PR REMARXS
1 ZBC 12/05/90 2150 ARl NONE 110 26 30 CPS TEST IC
2 BOC 12709/ 1599 ARl NONE 133 16 30 CP5 COLD 5/0, 3% S0
3 MOC 1270990 1448 @RI NONE 132 '4 30 CPS COLD S0, 3% 51D
4 BOC 1270990 1604 SDO NONE 322 390 30 CPS HERTUP IN PROGRESS
S BOC 1270990 1339 SDO NONE 546 2272 100 CPS HOT S/0, ECC:1339 PPM @ 100 STEPS ON D
6 BOC 1270990 1339 D @ 116 INC S51 2255 S5 % PRIOR TD ROLLING TURBINE
7 BOC 1270990 1342 D@ 119 INC S51 2242 S PRIGR TO SYNCHRONIZING GENERRTOR
8 BOC 12/09-90 1072 D @ 203 EQUIL S52 2220 S1 Z ONE HOT, COND, AND FiW PUMP IN SERVICE
9 BOC 12.09/90 950 0 @ 215 EQUIL S60 2243 100 z 100% TARGET DELTA I - +0.%
10 moc 12709790 S03 D e 218 EQIL S60 2242 100 z 100% TARGET DELTR I - -0.9
11 EOC  12/09/90 210 D @ 218 EQUIL S60 2246 100 %z 100 TARGET DELTR I - -1.4
12 E0C 1270990 21 0e155 INC 554 22499 62 % PUR REDUCTION TO 60 FROM 100X AT
1Z/MIN PRIOR TO SECURING MFUP
13 EOC 12709790 192D @65 INC 548 2237 22 % PRIOR TO SEPERATING UNIT
14 EOC 12709790 S50 SDO NONE 547 2277 200 CPS BOMATED TO ECC BORON, VAC IN CONDENSER
ECC:S50 PPM @ 100 STEPS ON D
i5 EOC 12,0990 952 SOC NONE 346 352 70 CPS C/0 IN PROGRESS, PRIOR TO PLACING RHR IN
SERVICE. AT COLD S/D BORON CONC
16 moC 12,0990 868 D @ 160 INC S47 2276 11 Z LORD INCRERSE
17 coc 12709790 00@ 228 EQUIL 557 2241 9B Z CORSTDOMN AT EOC
18 mocC 1270990 868 D @ 118 NONE 547 2274 1.0E-8 PLANT STARTUP IN PROGRESS
19 moc  12/09/90 677 D@ 183 INC 552 2242 S2 % LOAD INCRERSE; 2 COND, HDT, MFH PUMPS
20 MoC 1270990 488 SDO INC 547 2251 200 CPS 2 HRS FOLLOWING RX TRIP FROM 100x PHR.
ECC:488 PPN @ 100 STEPS ON B
21 moc 12705790 S07 D e 210 DEC S58 2237 90 2z LOAD INCRERSE
22 EOC 12709790 117 SO0 PEAK 548 2265 300 CPS 10 HRS FOLLOWING RX TRIP FROM 1002 PUR
ECC:117 PPM @ 100 STEPS ON D
23 MocC 12,0990 S0Z2 D@ 188 PERK 552 2236 S2 % 6 HRS FOLLOWING LOAD REDUCTION FROM
1007 POMER
24 BOC 1270990 1054 D @ 210 DEC S57 2255 78 Z LORD INCRERSE TO 100
25 moc 12/09/90 S13 0@ 183 INC 555 2247 71 2 LORD DECRERSE
26 ZBC 12/09/9C 1402 D@ 95 NONE 547 2274 1.0E-8 POSITIVE ITC, STRARTUP IN PROGRESS
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APPENDIX 3 TABLE 3C
Simulator Operating Limits

1. RCS Pressure »>3107 psig
(Tech Spec 2.2 basio?

2. Containment Pressure >46 psig
(FSAR Section 5.2.1.1)

3. Containment Y. perature >268 F
(FSAR Section 5.2.1.1)

4, Primary to Secondary dP >2485 psi
(FSAR Section 4.3.2.2)

5. Secondary to Primary dP »>1100 psi
(FSAR Section 4.3.2.2)

6. NDT Limit Brittle Fracture - RCS pressure and
temperature outside of brittle fracture region
of curve in Tech Spec 3.1 (Figure 3.1~1)

7. Steam Cooling / Two Phase Flow parameters:
-dHot leg flow below natural circulation
an
-de vessel level below hot leg
an
- No 8I flow
and
= No RHR flow

8. Ste.sn Bubble In Rx Head
-szr steam space flow (out of Pzr)
an
- Rx Vessel upgcr plenum water enthalpy
above saturation

9. Rx Vessel Lower Plenum Temperature Limit
~ Temperature in lower chnum should be
above core region boiling temperature

These nine conditions will be monitored using the identified
parameters and when these conditions are exceeded the SOL
alarm will be set, For simple conditions (eg. RCS Pressure)
the SOL page on PCM will display the value once the limit is
exceeded. However for the complicated conditions the SOL
page will only display "TRUE".

Note that considerable time and effort has been expended to
enable the model to respond in a correct manner outside of
gseveral of these limits (specifically with a steam bubble in
the reactor head and with early stages of steam cooling),
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APPENDIX 3 TABLE 3C

however since the model has some limitations in responding to
these effects, these operating limits must be incorporated.

These operating limits can be overridden to allow training
during these plant conditions. This enables training on use
of some procedures as long as the simulator response is
judged to not adversely affect the training being conducted.
The simulator operating limits are not overridden unlest
these conditions are expected or reached.

Page 21
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APPENDIX 4

Certification Review Panel Members

The Certification Review Panel makeup is spelled out in
Simulator Procedure #20. This panel consists of th~ Lead
Simulator Engineer, one member trom the Plant Operz ions
group, one member from the Operations Training group and one
member from the Simulator Support groug. The current
membership and their qualifications follow:

Lead Simulator Engineer - Michael Johnson

Educational Background: Bachelor of Electrical Engineering
University of Minnesota 1979

Experience: Eight years as a plant Systems Engineer at the
Prairie Island Nuclear Plant

Three years as the lLead Simulator Engineer for the
Prairie Island Plant Simulator

Certifications: Prairie Island Senior Reactor License 4/30/85
(License allowed to lapse 12/31/88 due to
company decision)

Plant Operations - Robert Held

Educational Background: High School Diploma
Navy Nuclear Power Training

Experience: Twenty-six gears nuclear plant experience
Fourteen years as Shift Supervisor at Prairie Island
One year as Operations Liaison with Production Training

Certifications: Prairie Island Reactor Operator License 1974

Prairie Island Senior Reactor Operator License 1977
NSP Basic Instructor Certification

Page 1
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APPENDIX 4
Operations Training - David Reynolds

Educational Background: High School Diploma
Two years Post Secondary Education

Experience: Twenty-two years nuclear plant experience
Over fifteen years training experience
Five and one half years as Operations Training
Supervisor at Prairie Island

Certifications: Prairie Island Seriior Reactor Operator

License 3/84 (allowed to lapse 1/90)
NSP Advanced Instructor Certification

Simulator Support Group - Michael Gardzinski

Educational Background: High School Diploma
Two years post secondary educatiun

Experience: Eleven years US Navy Nuclear Plant
Operater/Instructor

One and one half years Nuclear Plant Chemistry Tech Five

ears WPPSS Nuclear Instructor Eight and on half years
nstructor at Prairie Island

Certifications: NSP Advanced Instructor Certification
Prairie Island Senior Reactor Operator License

Page 2
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APPENDIX 5
FOUR YEAR TESTING SCHEDULE

B, Periodic Testing - The following testing will be
completed over a four year period from 1/1/91 through
12/31/94.

1.

Malfunction Tests ~ A total of 339 tests are
currently included. This number will be revised as
malfunctions are added, deleted or modified. One
gui . ter of these tests (presently 85 +4/-4) will be
completed each calendar year.

Physical Fidelity Comparisons - The comparisons of
the simulator to the plant control room, although not
specifically included as tests, will be repeated once
nverg four year cycle. This includes the comparison
of photographs of the plant control room te the
simulator, light level measurements and noise level
measurements. Present plans are to complete these
comparisons during 1994,

PAGE 2
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ANNUAL OPERABILITY TESTING ABSTRACT
STEADY STATE TEST - 100% POWER

Description: The purpose of this test was to measure certain
plant parameters and compare those parameters to data
measured on the simulator. PITC simulator data is
compared to both PINGP units., 1In addition the
parameters measured on the simulator are evaluated for
stability over a one hour time period.

Date Conducted: 1/11/90
CRP Approval Date: 2/1/91
Initial Conditions: IC-9 (100% Power Beginning of Cycle)

Duration of Test: One Hour

Data Collected: Data was collected for the parameters listed
in Table 6A using the SATAR (Simulator Automated Testing
And Reverification) program, Additionally, RCS Leakrate
an?lSecogdary Calorimetric (heat balance) data was
collected.

Description c¢f Baseline Data Used: Plant data is collected
usingithe plant process computer archival retrieval
functions.

Deficiencies Identified: Several parameters differed from the
plant values by more than 2%, Most of these parameters
are variable based on desired plant modes of operation
and vary from day to day (eg. Generator vars is adjusted
to the desired grid conditions which vary from hour to
hour). Some differences were determined to be cdue to
plant maintenance problems (eg. leaking check valve)
which are undesirable to model. All differences were
reviewed by the Certification Review Panel and
determined to be insignificant to training.
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ANNUAL OPERABILITY TESTING ABSTRACT
STEADY STATE TEST - 75% POWER
ription: The purpose of this test was to measure certair
plant parameters and compare those parameters to data
measured on the simulator. PITC simulatcr data 1s
ompared to both PINGP units. In addition the
parameters measured on the simulator are evaluated for
l stability over a one hour time period.
1 L4 \ducted 1/1¢€ ) 1
>
RP Approval Date: 2/1/91
Initial nditions: IC-24 (78% Power Middle of lw;. Power
) level is stabilized at approximately 75% zl!\r \re
macde to match: the plant power level for which dltd 1§
wailable as closely as possible,
Duration of Test: One Hour
Data Collected: Data was collected for the parameters listed
in Table 6A wsxna the SATAR (Simulator Automated Testing
And Reverification) ;rnqram. Additionally, RCS Leakrate
and Secondary Ca rAmotxl\ (heat balance) cdata was
ected.
»
\ | De ription Baseline Data Used: Data 1s collected using
A the plant process computer archival retrieval functions

points to be
ANS /ANSI
hysics

collected
1.5=-1985
Corporation,

were determined from a
and a survey performed by

s |

eficliencies ldentified: Several parameters differed from the
plant values by mor than 2%. Most of these parameters
are variable based on desired plant modes of operation
and vary from day to day (2g. Generator vars 1s adjusted
to the desired grid conditions which vary from hour te
hour) some differences were determined to be due to
plant maintenance problems (eg. leaking check valve)
which are undesirable to model. All differences were
reviewed by the Certification Review Panel and

termined to be insignificant to training.




ABSTRACT
STEADY STATE TEST -~ 25% POWER

'he purpose of this test was to ne
arameters and compare those parame
on the simulator, PITC simulat

both PINGP units In dJJl(lu
measured on the cxn‘la " are
over a one hour time perxud.

v

IC~13 (20% Power End of Cycle)
E

(
stabilized at approximately 28%.
Jtnh tho plant power level for
as closely as possible.

) i
fforts are
which data is

est: One Hour

Data was collected for the parameters listec
\zzxrv; the SATAR (Simulator Automated leuw 1Ne

cation) rroqram. Additionally, RCS Leakrate
r Calorimetric (heat balance) data was

Csed: Data 1s collected using
archival retrieval functions.
collepted vere determined from a
3.5-1985 and a survey performed by
Porpsrdtlun.

Identified: Several parameters differed
1lues by more than 2%. Most of these parar
le based on desired plant modes of opere
day to day (eg. Generator vars 1is
grid conditions which vary from
differences were determined to be due
enance problems (eg. leaking check valve)
Jujtﬂ‘llble to model. All differences we
by the Certification kevie“ Panel and
to be insignificant to raining.
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSTIENT OPERATION TESTING = NORMAL PLANT EVOLUTIONS
UNIT STARTUP

Description: The purpose of this test is to ensure the PI™C
Simulator simulates operations from cold shutdown
conditions to 100% power operations. This procedure
will use the normal plant operating procedures and
surveillances for operating guidance. The simulator is
expected to simulate all control board evolutions and
some required supporting out plant tash..

Date Conducted: 8/21/90 through 11,20/99

CRP Approval Date: 1/31/91
Initial Conditions: IC 2 (Cold Shutdown, Beginniny Of Cycile)

Final Conditions: 8Simulator in stable 100% Power conditions.

Data Collected: Controlled Yrocoduros were used for all
plant evolutions. Completed copies of all procedures
used were collected.

Description of Baseline Data Used: Controlled plant
procedures are used for all steps of this shutdown,
Copies of all completed procedures and surveillances are
included as records. Ability to correctly complete
controlled plant procedures and to achieve stable 100%
power conditions indicates acceptable simulator
performance.

Deficiences Identified During This Testing: None
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ANNUA.. OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING = NORMAL PLANT EVOLUTIONS
UNIT SHUTDOWN

Description: The purpose of this test is to ensure the PIVC
Simulator simulates operations from 100% pawer
operations conditions to cold shutdown conditions. This
procedure will use the normal plant operating procedures
and surveillances for operating guidanrce. The simulatar
is expected to simulate all contrel bosrd evolutions ana
some required supporting out plant tasks.

Date Conducted: 11/20/90 through 11/21/90
CRP Approval Date: 2/1/91
Initial Conditions: IC~17 (95% Power Coastdown Conclitions)

Final Conditiong: Simulator in stable Cold fhutdown
conditizans.,

Data Colliected: Controlled Yrocodurcc were used for all
plant evolutions. Completed copies of ail procedures
used were collected.,

Description of Baseline Data Used: Controlled plant
trocadures are used for all stepe of this shutdown,
Copies of all completed froceduras and surveillances are
included as records. Ability to correctly complete
control led plant procedures and to achieve stable cold
shutdown conditions indicates acceptable simulator
performance.

Deficiences Identified During This Testing: None
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ANNUAL 5HPERTBILIT. CE;'C'NG ABSTRACT
TRANEIENT OPERa 'I™N TFSTING «~ NOIYAL PLANT EVZIUTIONS
R CHOR TRIP Wil%Y REVLRY

Description: The purjose of this procedure is to test the
response of the PITC simulator, during the sequence of
events of a reactor trip, subsegquent restart of the
reactor and load increase to rated power. It is not the
intent that other malfunctions be inter-jected, but to
simulate operations unde: normal conditions. Other
porticns of the testing program will measure the
ralfunction abilitirs of "he simulator. This test is
designed to meet the requirements of ANSI 3.5 section
3.1.1(4) ~"Reactor trip followed by re-overy to rated
pever”, The acceptance ciiteria of ANSI 3,5 section
4.2.1 Trancient operation (b) and (i) is followed.

Date Condurred: 12/19/90

CRP Appreval Date: 1/31/91
Initia. Conditions: IC-9 (L00% Power Beginning of Cycle)

Final Cfonditions: 100% Powar Stable plant conditicns,

Data Collected: Controiled procedures were used ‘or all
piant evolutious, cJompleted covies of all procedures
used were collected.

Description of Baselline Dati Used: Controlled plant
procedures are ut.ed fcr 211 steps of this shutdown.
Copies of all cowm)leted procedures, checklists and
surveillances are included as records. Ability to
corre«tly conplete controlled ilﬂnt procedures and to
achleve stab.e 100% power conditivns indicates
acceptable simulator performance.

Deficlences Icdentified ouring This Testing: None
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING - NORMAL PLANT EVOLUTIONS
CORE PEY 'ORMANCE TESTIWNG

vescription: The nurpose of this test s to verify that the

performance of the Prairie Island %imulator core model
matches the plan® core rforman< ., This test will
measure the plant heat balance _(alcrimetric), will
~alculate the shutdown mar,in at several power levels
and Will “Wr{owi Zevo Powex »hjsics testing to measure
total co.?» Pl »«4 worth, cuitial boron concentration
and iscthermal tenperai.>e c“wfricient at beginning of

life. 77is test ‘s de i'ed to meet the requirements of
§R8Y 3.% goctlion 3.1,%1.5 “Norms® Plant Evolutions". The
acceptance crituria . ’.° developed fros the plant

ovrveillancs test wrocedures (8P 190., N30, D32).

Di.te Conducted: 1-1/91
CRP Approval Da'e: Z/1/91

Initial Cindirlions: Several f,- ne.2rate parts oif *he 1 sc.
IC~9 (100% Pcwer Begili .il«, of Lycle)
IC-19 (5% Power middle st Cycle)
IC=-13 (20% Power End of Cycle)
JC=5 (Hot Shutdown Beginning uwf Cycle)

Final Conditions: Measureme~ts compluted.

Data Collected: Measurewnents of Control Rod Worth, Critioa®
Boron Concentration, Isothermal Temperature Coefficient,
ghutdown Mai1 .n along with calorimetric (heat balance)

ata.

Nescription of Baseline Data Used: Plant predicted core data
and results from low power physics testing during
startup.

Deficiences Identified During This Testing: Measurements of
total Control Rod Worth differed from the plant
predicted values by more than 10%. This difference is
due to plant core modifications which have not been
incorporated into the simulator. These differences have
been judged by the Certification Review Panel to not be
significant to Lraining. The simulator core model will
be updated to mctch the plant predicted core data once
the plaat has achieved the goal of 18 month cycles
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING ~ NORMAL PLAN1T EVOLUTIONS
OPERATOR SURVEILLANCE TESYS

bescription: The purpose of this test is verify that the
PINGF safety~related surveillances are able to be
completed on the Prairie Island Simulator. This test is
des anod to meet the requirements of ANSI 3.5 section
3.1 "Normal Plant Evolutiuns", subcection 3.1.1.10
"Operator conducted surveillance testing on I.f.t{-
related equipment or systems. The surveillances tested
are selected from the PINGP control room lists of
carvelllances. All surveillances on this list whicn are
nompleted largely from the Control Room ar:s tested. Th.
criteria for acocgttblo simulator response was the
ability to complete the surveillance as outlined in the
test procedure, and all control hoard responses were
within the procedure acceptance criteria.

Date Conducted: Various Dates between 11/13/90 and 11/21/90.

CRP Approval Date: 1/31/91

Injtial Conditions: Various depending on the Surveillance
procedure regquirements,

Final Conditions: Completion of the surveillance procedure.

Data Collected: Completed copies of all Surveillance
P{oc?dgro- detemined t> be appropriate for use on the
simulator,

Description of Baseline Data Used: Controlled copies of the
plant surveillance procedures with their proscr.ibed
acceptance criteria.

Deficiences ldentified During This Testing: None
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING =~ TRANSIENT TESTS
MANUAL REACTOR TRIP

Description: The Turfoso of this test is to test the abidity
of the PITC simulator to match PINGP conditicns, during
a manual reactor trip., It is not the intent that other
malfunctions be interjected, but to only simulate
operations under reactor trip conditions. Other
portions of the testing Kroqru- will measure the
malfunction ability of the simulator. This test is
designed to meet the requirements of ANSI 3.5 Appendix B
section B.2.2 =~ Transient Performance “"Manual reactor
trip". The acceptance criteria of ANSI 3.5 Appendix B -
?.iia.lé and 4.2.1 Transient operation (b) and (c¢) is

ollowed,

Date Conducted: 12/19/90

CRP Approval Date: 1/31/91

Initisl Conditions: 1IC=-10 (100% Power Middle of Cycle)

Final Conditions: Tave stabilizes at or trends to 547
degrees, NI5 source rangol are energized, steanm

Yonorator narrow range levels are on lcuio and
necreasing.

Data Collected: Data was collected for selected guramoteru
trom the list in Table 6A using the SATAR (Simulator
Automated Testing And Reverification) program,

Description of Baseline Data Used: Judgement of the
Certification Review Panel, Makeup and qualifications
of thén panel are identified ir Appendix 4 of this
report.

Deficiences Identifie: Uiuring This Testing: None
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING -« TRANSIENT TESTS
TRIF OF ALL FEEDWATER PUMPS

Description: The Yur ose of this test is to test the ability
of the PITC simulator to match PINGP conditions, during
a loss of all feedwater event., It is not " he intent
that other malfunctions be interjected, bu. to only
simulate operstions under loss of feedwater, Other
portions of \.e testing Rroqran will measure the
malfunction ability of the simulator. This test is
designed to meet the requirements of ANSI 3.5 Appendix B
section B,2.2 - Transient Performance "Simultaneous trip
of all feedwater pumps". The acceptance criteria of
AN"1 3.5 Appendix B -B2.2.1, and 4.2.1 Transient
opecation (b) and (c¢) is followed,

Date Conducted: 12/10/90

CRP Approval Date: 1/31/91

Initial Conditicns: 1IC-11 (100% Power End of Cycle)

Final Conditions: RCS pressure reaches the setpoint of the

pressurizer power operated relief valves and the
pressurizer PORV’s 1Jft,

Data Collected: Dat» was collected for selected parameters
from the list in Table 6A using the SATAR (Simulator
Automated Testing And Reverification) program.

Description of Baseline Data Used: Judgement of the
Certification Review Panel. Makeup and qualifications
of this panel are identified in Appendix 4 of this
report.

Deficiences ldentified During This Testing: None
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f the F11 tor ¢ match PINGE nait ne, duril
A inadvertent « sure of both main steam .solatior
valvi vhiie at 1 ¥ reactor powver. It 18 not the
' intent that ther malfunctions be interjected, but t
nly simulate operations under MSIV Cclosure conditions
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mal function ability of the simulator. 'his test 1s
iegigned t meet the requirements of ANSI 3.5 Appendix |
ection B.2.2 =~ Transient Performance "Simultaneous
logure of all “ain Steam Isolation Valves", The
\cceptance riteria of ANSI 3.5 Appenalx B - B.2.2.1,
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING -« TRANSIENT TESTS
TRIP OF ALL REACTOR COOLANT PUMPS

Description: The fu vse of this test is to test the ability
of the PITC simulator to approximate PINGP conditions,
during a simultaneous trip of both unit #1 RCP’es, which
causes a reactor trip. 1t is not the intent that other
malfunctions be interjected, but to only simulate
operations under reactor trip conditions, Other
portions of the testing Rroqran will measure the
malfunction ability of the simulator. This test is
designed to meet the requirements of ANSI 3.5 Appendix B
section B.2.2 =Transient Performance "Simultaneous tri
of all Reactor coolant pumps ". The acceptance criteria
of ANSI 3.5 Appendix B =-B.2.2.1, and 4.2.1 Transient
operation (b) and (c) is followed,

Date Conducted: 11/27/90
CRP Approval Date: 1/31/91
Initial Conditiona: 1IC~11 (100% Power End of Cycle)

Final Conditions: RCS Tave stabilizes at approximately 547
degrees and natural circulation is verified.

Data Collected: Data was collected for selected parameters
from the list in Table 6A using the SATAR (Simulator
Automated Testing And Reverification) progranm,

Description of Baseline Data Used: Judgement of the
Certification Review Punel. Makeup and qualifications
of this panel are identified in Appendix 4 of this
report.

Deficiences ldentified During This Testing: None
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING « TRANSIENT TESTS
MAIN TURBINE TRIP

Description: The gurfooo of this test is to test the ability
of the PITC sinmulator to approximate PINGP conditions,
during a Main turbine trip(from maximum power level that
does not result in immediate rveactor trip). It is not
the intent that other malfunctione be in orioctod, but
to only simulate operations under rain turkine trip
conditions. Other portions of the testing program will
measure the malfunction ability of the simulator. This
test is designed to meet the requirements of ANSI 3.8
Appendix B section B.2.2 ~ Transient Performance "Main
turbine trip". The acceptance criteria of ANSI 3.5
Appendix B -B,2.2.1, and 4.2.1 Transient operation (b)
and (¢) is followed.

Date Conducted: 11/6/90
CRP Approval Date: 1/31/91
Initial Conditions: 1IC-7 (5% Power Beginning of Cycle)

Final Conditions: RCS Tavg stabilizes at approximately 552
degrees,

Data Collected: Data was collected for selected parameters
from the list in Table 6A using the SATAR (Simulator

PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
Automated Testing And Reverification) prog:-am,

Description of Baseline Data Used: Judgement of the
Certification Revievw Panel. Makeup and qualifications

of this panel are identified in Appendix 4 of this
report.

Deficiences Identified During This Testing: None
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ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING = TRANSIENT TESTS
MAXIMUM RATE POWER RAMP

Descriptiont The Yu ose of this test is to test the ability
g#imu

of the PITC ator to match PINGP conditions, during
a maximum rate govcr ramp from 100% power down to
approximately 75% power and back to 100% power. It is
not the intent that other malfunctions be interjected,
but to only simulate operaticons under maximum rate
power rang conditions, Other portions of the testing
program will measure the malfunctinn abilit{ of the
simulator. This test is designed to meet the
requirements of ANSI 3.5 Appendix B section B.2.2 =~
Transient Performance "Maximum rate power ramg". The
acceptance criteria of ANSI 3.5 Appendix B - B,2.2.1,
and 4.2.1 Transient operation (b) and (¢) is followed.

bate Conducted: 12/10/90
CRP Approval Date: 1/31/91
Initial Conditions: IC~1C (100% Power Middle " Cycle)

Final Conditions: RCS Tavg frollurlzcr pressure and
pressurizer level sta i1ize.

Data Collected: Data was collected for selected parameters
from the st in Tahle 6A using the SATAR (Simulator
Automzted Testing And Reverification) program.

Description of Baseline Data Used: Judgement of the
Certification Review Panel., Makeup and qualifications
of this panel are identified in Appendix 4 of this
report.,

Deficiences ldentified During This Testing: None
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PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
APPENDIX 6 1990

ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING = TRANSIENT TESTS
MAXIMUM STEAM LINE BREAK

Description: The yur ose of this test is to test the ability
of the PITC simulator to match PINGP conditions, durinc
a maximum steam line break inside containment., It is
not the intent that other malfunctions be interjected,
but to only simulate operations under these conditions.
Other portions of the testing program will measure the
other malfunction abilities of the simulator. This test
is designed to meet the requirements of ANSI 3.5
Aﬁpcndix B section B.2.2 -~ Transient Performance
"Maximum size unisolable main steam line rupture". The
acceptance criteria of ANSI 3.5 Appendix B - B.2,2.3,
and 4.2.1 Transient operation (b) and (¢) is followed.

Date Conducted: 12/11/90

CRP Approval Date: 1/31/91

Initial Conditions: 1IC~11 (100% Power End of Cycle)
Final Conditions: RCS pressure recovers, the non-faulted

steam gernerator level recovers and containment pressure
trends down.

Data Collected: Data was collected for selected parami.ters
from the list in Table 6A using the SATAR (Simulator
Automated Testing And Reverification) program,

Description of Baseline Data Used: Judgement of the
Certification Review Panel. Makeup and qualifications
of this panel are identified in Appendix 4 of this
report.

Deficiences ldentified During This Testing: None

Page 17



PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
APPENDIX 6 1990

ANNUAL OPERABILITY TESTING ABSTRACT
TRANSIENT OPERATION TESTING =~ TRANSIENT TESTS
SMALL BREAK LOCA THROUGH PRESSURIZER PORV WITH NO BI PUMPS

Description: The purpose of this test is to test the ability
of the PITC simulator to match PINGP conditions, during
a depressurization due to a stuck open PORV along with
both 81 Tumpo disabled. It is not the intent that other
malfunctions be interjected, but to only simulate
operations under these conditions. Other portiong of
the testing program will measure the other malfunction
abilities of the simulator. This test is designed to
meet the requirements of ANSI 3.% Appendix B section
B.2.2 - Transient Terformance "Slow primary system
depressurization to saturated conditions using
pressurizer relief or safety valve stuck open. 1Inh1bit
activation of high pressure Emergency Core Cooling
Systems)". The acceptance criteria of ANSI 3.5 Appendix
B~ B,2.2.4, and 4.2.1 Transient operation (b} and (c¢)
is followed.

Date Conducted: 12/11/90
CRP Approval Date: 1/31/91
Initial Conditions: 1IC-11 (100% Power End of Cycle)

Final Conditions: RCS pressure reaches saturation conditions
as indicated by ICCM and ERCS displays.

Data Collected: Data wa. collected for selected paraveters
from the list in Table 6A using the SATAR (Simulator
Automated Testing And Ffeverification) program.

Description of Baseline Data Used: Judgement of the
Certification Review Panel. Makeup and qualifications
of thés panel are identified in Appendix 4 of this
report.

Deficiences Identified During This Testing: None

Page 18



ed parameters
AR (Simulator
ogram.,

~t
#

U |
Y

I'(

: udgement of the
Makeup and qualifications
in Appendix 4 of this




PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
APPENDIX 6 1990

ANNUAL OPERABILITY TESTING ABSTRACT
COMPUTER REAL TIME TEST

Description: The gurgoso of this test is to test the
ability of the PITC simulator to perform in real time.
Real time is defined (in ANS 3.5) ae "...dynamic
performance in the same time base relationships,
sequences, durations, rates and accelerations as the
dynamic performance of the reference plant." To verify
real time performance this test verifies that the four
executive groTraml have spare time in all frames to
ensure that all frames have time to complete (and
therefore frames never are skippad). This verifies real
time performance since all the software ascsumes that the
moduies run at their allocated freguency. Additionally,
four specific tasks, cnosen to ensure that each of the
four executive programs are tested, are performed and
timed to be compared to plant values for task completion
time. Finally a selected list of plant surveillance
tests are completed all of which time the performance of
some glant equipment, These surveillance test results
are then compared to the plant results to verify
agreement.

Date Conducted: 6/28/90 & 12/31/90
CRP Approval Date: 1/31/91

Initial Conditions: Various dependinyg on the surveillance
test requirements.

Final Conditions: Completion of the computer timing test,
selected operations and selected surveillance
procedures,

Data Collected: Completed surveillance test procedures,
completed computer timing test including calculations of
spare time and timed simulator response for selected
manipulations.

Description of Baseline Data Used: Minimum of five percent
spare time in each frame from the computer timing test,
selected operations compared to system design values,
surveillance results compared to acceptance criteria
provided in the surveillance test procedure.

Deficiences lIdentified During This Testing: None

Page 20
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PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT

APPENDIX 6 1990
TABLE 6A
SIMULATOR CERTIFICATION TESTING CRITICAL PARAMETER LIST
Datapool
Parameter Title Units Vv
4160 V Voltage Bus 15 volts EDVO347A
Bus 16 volts EDVO348A
4160 V Freguency Bus 15 Kz EDFBUS1S
Bus 16 Hz EDFBUS16
480 V Safeguards Bus 110 Voltage volts EDEBI10O
Bus 120 Voltage volts EDEB120
Instrument AC Statun Pnl 111 Bool ED:BO111
Pnl 112 Bool ED:B0112
Pnl 113 Bool ED:iBO113
Pnl 114 Bool ED:iBO114
Pnl 117 Bool ED:BO117
Pnl 118 Bool ED:BO118
125 VDC Voltage Pnl 11 volts EDEBAT11
Pnl 12 volts EDEBAT12
Containment Pressure Fliq CHP1005A
Containment Temperature CHTCONT
Steam Generator Pressure SGA psia RYPS468
8GB goia RXPS478
Wide Range Steam Generator level SGA RXLO409A
5GB 1 RXLO429A
Narrow Range Steam Generator Level SGA L) RXLO405A
SGB L] RXLO425A
Safeguards Actuation Signal Train A pool RPiSISA
Trein B Bool RP:SISB
Pressurizer Relief Valve Status Bool RCY9201D
Safety Injection Flow 11 SI Pump gpm  SIF0922A
12 81 Pump gpm SIF0923A
RWST Level SILRWSTP
Component Cooling Pump Pressure 11 Headcr peig CCPHDR11
12 Header psig CCPHDR12
Coolina Water Header Pressure Loop A psig CLP41504
Loop B psig CLP41505
cves Churqing Flow gpm  VCF0128A
Boron Concentration Fpm RCB
Subcoeling Margin Train A RCTSUBCA
Train B F RCTSUBCB

Note that variables are not listea for Steam Gen: .ator

Temperature or Pressurizer Relief Valve Flow.

These values

are not available to the operator and are not easily

available on the simulator.

For Pressurizer Relief Valve

Flow a status point is listed since this is available to the

operator.

Page 22






PITC ANNUAL SIMULATOR OPERABILITY TEST PROCEDURE

MALFUNCTION TEST - REACTOR COOLANT SYSTEM
MALFUNCTION RCO1

PROCEDURE APPROVAL: Revision 0
/ /—-V-, 4
Prepared by: M&Mm_ Approved by: %@/w
OVERVIEW:

The purpose of this test is to monitor the control
board response roculting from the insertion of a
Reactor Coolant Pump Trip malfunction., This test
will compare expected response with simulator
control board response. satisfactory test will
be confirmed if all responses are as expected and
are within the bounds described in the malfunction
cause and effects manual for a "REACTOR COOLANT
PUMP TRIP =~ RCO1".

EXPECTED RESULT:

The simulator will respond to this malfunction as
described in the Cause and Effects and in the
Acceptance Test Procedure (both attached).

PROCEDURE :

Test this malfunction as described in the Cause and
Effects and in tic Acceptance Test Procedure (both
attached).

T TEST DATET

MALFUNCTION TEST RCO1 - REV 0
PAGE 1
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PRATRIE ISLAND €. 10,0 REALYOR COOLANT=NALY 8209

TESY

STEP  PANEL Yhy N YEEP

EAN ENL
ACCEPTANCE TESY PoOCEDURYG PGS 1
RESULYS
$10  YAS Nywitne PANEL INIY D4k,

..'»...‘.........'..O."..O.-.....................‘........'....’........
.

0000 FILENAME X441

MALF RCEOY
RCP TR]I®
9901 Pim 1t8?

INITIALIZE YO 1C2¥9

0002 PL™ RCJITA

INSERY MALF RCO1

Ye

PLUANTY AT 1204 04l

.-

R eE-----

LY 47512001 (=1
CT7012=0¢ 01 C=1
T3 1 =1

11 RCP LOCKED OUT ALARM
ACTUATES, 11 ¢ LOO® (0w FLOW
OF EK® OPEN ALARM ACTYUATES,
AND WHITE LAME TLLUMINATES

47217«0%01 g=1
FO&0D PPC

ONE LOOP LOw FLOW OR RCP
BKR OPEN RX TRIP ALARM
ACYUATES) A RX TRIP = TyR:
TRIP CCCURS

1072 t=1
1121 C=1

19 RC LOOP AND RTD EYPASS
LOCP FLOWS DECREASE TO 2ERD
IN APPROX 69 SECONDS (REVERSE



PRAINIE ISLAND o130 REACTOR COCLANTSVALF LD SRR YL

ACCEPTANCE TESY POOIEDUNG PAGE ¢
TESY RESULYS
STEP  PANEL TAG NUVEBER $10  YAS NUvEER PANEL INIT Dok,

L e

FLCw Tuhy LODP OLCVES)
470120803 t*9

RL BYD LOO0PS TEWP PYP LOw
FLOw ALARM ALTUATES

e204¢ {=1
“ilty =1
19 RE LO0P COLD LES TEWP
ECGUALILEL wiTW MDY LES TEVP
CSvA L DELYA %)) DECAY ¥vEY
Wil PC SENDVED BY 12 ot
LOCP/5

-

0003 t=1 “b28% L4 L7:12=0121 (=1 P L
“s2s! =1
PLUACE 11 RCP CONTRECL ALARY CLEAPS, WHITE LAWP
SWITEK IN ST0P DPEENERSI2ES

Ll b

-




PRAZRIE JSUAND 4u1%,Y REACTOR COOLONT=MALF 0229 08/18/80

ACCEPTANCE TESY PROCEDJRE Page 3
TiY RESULYS
SYEP  PANEL YAS NUNEER $ID YA NUvEER PANTL INITY DR,
C=1 T3} re
START 11 RCP QL PUNP THEN 19 REP BrR CLOSES THEN
ATTEPPT TO START 11 wep IMPEDIATELY LOZK OUT Taleg
=1 452488 (35
REMOVE MALF RCIUYA, RISIT 11 RLP ETARTS
AND START 11 &(?
C=1 woidd LAY
=1 bbite LN
PERFORM STEPS wello14t EXPECTED RESULTS SIMILAR

THRU &o13.1.5 FOR MALF RCOTE  FOK 12 Rmee
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PITC ANNUAL SIMULATOR OPERABILITY TEST PROCEDURE

TEST STEPS:

1.

3.

ENTER SATAR TEST DATA REQUIRED FOR THIS TEST INTO THE
SATAR PC. TEST NUMBER FOR THIS TEST 18 014 00 001.
TINTTTAL

SELECT IC~07 (6% POWER, BOC), RESET SIMULATOR T0
I1C~07 AND ALLOW THE SIMULATOR TO INITIALIZE,

WHEN THE READY LIGHT COMES ON, THE SIMULATOR/PC
ggggkbpgl READY FOR THE NEXT TEST ENTERED INTO THE

TINTTTRY.

INSERT MALFUNCTION CCO5, AT A SEVERITY OF i% éAlOUT
40 GPM), ON A TIME DELAY OF ONE MINUTE. PLAC
SIMULATOR IN RUN MODE AND CHECK PARAMETERS STABLE,

“INTTIAL

MONITOR THE FOLLOWING INDICATIONS FOR THE EXPECTED
RESPONSE:
CC SUMP HIGH LEVEL ALARM (47019:0603) ACTUATES.

11 CC SURGE TANK LEVEL DECREASES AT APPROXIMATELY 1
IN/MIN ON INDICATOR 41007, AND ON ERCS 1L2703A.

11 CC SURGE TANK LO LEVEL ALARM 47020:0602 ACTUATES
WHEN LEVEL DECREASES TO =6 INCHES, CV~31432 WILL
ALSO OPEN AT THIS LEVEL.

LEVE% WILL INCREASE TO 0 INCHES AND CV=31432 WILL
CLOSE.

TINTTIAL

MALFUNCTION TEST CCO5 = REV 1
PAGE 2
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PITC ANNUAL SIMULATOR OPERABILITY TEST PRUCEDURL

10, 3§)CC HEAT EXCHANGER QUTLET FLOW INCREAFcS (41008~

" INTTIAT
11, INCREASE CCO5 MALFUNCTION SEVERITY TO 100%.

“INTTIAL

12, MONITOR THE FOLLOWING INDICATIONS FOR THE EXPECTED
RESPONSE:

11 ©C SURGE TANK LEVEL DECREASES RAPIDLY CAUSING LO
1O LEVEL ALAPM (47020-0103) TO ACTUATE.

11 CC HEAT EXCHANGER OUTLET FLOW INCREASES (41008~
03) .

€L HEADER PRESSURE DECREASES (41008~01 AND

1P2608A) , RESULTING IN AN AUTOMATIC START OF 12 C
PUMP (460037)., 12 CC HEAT EXCHANGER FLOW (41009-03)
:{?Gggf:SURE (41009~01 AND 1PO2609A) INCREASE ONLY

11 AND 12 CC PUMPS WILL APPEAR TO BE CAVITATING, AS
INDICATED BY THEIR OSCILLATING FLOWS AND PRESSURES,
AFTER FIVE MINUTES THEY WILL TRIP ON OVERLOAD
(46036,46737 AND 47020:0101,47020:0102).

RCP BEARING AND STATOR TEMPERATURES INCREASE AS
INDICATED ON RECORDERS 42003 AND 42023.

CVCE LETDOWN TEMPERATURE INCREASES (41053-02‘, AND
TCV130 OPENS FULLY (43025-02). THE LETDOWN FLOW
(41050) AND PRESSURE(41056) WILL BEGIN TO CYCLE AS
THE LETDOWN LIQUID FLASHES TO STEAM.

LETDOWN FLOW HIGH TEMPERATURE ALARM (47015:0408)
ACTUATES.

WASTE DISPOSAL BORON RECYCLE PANEL TROUBLE ALARM
(47015:0101) ACTUATES.

AUXILIARY BUILDING SUMP HI LEVEL ALAXM (47019:0503)
ACTUATES.,

MALFUNCTION TEST CCO5 = REV 1
PAGE 4
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THEN RESE"
TIALIZE,

INSERT MALFUNCTION CCOS A SEVERITY ON A ONI
MINUTE TIME DE ' o & IMULATYC IN THE RUN
MODE AND OB3ER\N TH cC BY81T 'ER ON. WHEN THE
CC SURGE TANK LE° & s . ICHES , REMOVE THE
MALFUNCTION CCO05. : SYSTEM W. RETURN TO NORMAI
OPERAT.ON

) START 12 CC PUMP USING
WITH CE8-46036, AND PLACI
2120 WITH C5-46029. MONITO}
S FOR THE EXPECTED RESPONSE:

TER PUM} SCHARGE LOW

)]
102 ACTUATES.

WATER LOW FLOW ALARM

FLOW ALARM 47018;:

FLOW ALARM 47016
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D1 WILL GO
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rli ANNUAL SIMULATOR OPERABILITY TEST PROCEDU!

!

SICNATURE /DATE

| The t¢ results are approved and any re mmended
rroct @ actions have been entered int the Simulator
Change oCcet

SIGNATURE /DATE




Test Point Files

Digk File

01400000
01400000
01400000
01400000
01400000
01400000
01400000
01400000
0140000¢C
01400000
01400000
01400000
01400000

01400000

1401000
01401000
01403000

Symbol

CCPHDR11
CCPHDR12
CC:PlAY3
CCiP1AL4
CC:P2A13
CCiP2AL4
CC:8V035
CCFO614A
CCFO615A
CCFO617A
CCFO618A
CCFMFO05
CCFMU
CCL2703A
CCL2703A
CC:8V035
CCFMU

(Array)

(00C,000,000)
éOO0,000,000)
000,000,000)
(000,000,000)
000,000,000
000,000,000
000,000,000
OO0,000,000;
(000,000,000
000,000,000
000,000,000
(000,000,000
(000,000,000
5000,000.000
000,000,000
000,000,000)
000,000,000)

Description

HFAD 'R 11 PRESSURE
HEADER 12 PRESSURE

11 CCP BREAKER STATUS
11 CCP L.O.TRIP

12 2CP BREAKER STATUS
12 CCP L.O.TRIP
CV31432 COMMAND STATUS
11 SL WTR HX CC OUT F
11 LTDN HX CC OUT FLOW
11 RCP CC OUTLET FLOW
12 RCP CC OUTLET FLOW
LEAK FLOW DUE TO ¥ LFOS
MK=UP FROM RX MU

11 CC SURGE TANK LEVEL
11 CC SURGE TANK LEVEL
CV3i432 COMMAND STATUS
ME~UP FROM RX MU



February 1, 1991.

The initial conditions for each of these tests were chosen from the available protected 1C
sets to enable the most appropriate testing. Some tests involved several initial conditions

PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
1990
APPENDIX 8

MALFUNCTION TESTING ABSTRACT

The fellowing list of malfunction tests were completed between January 1, 1989 and

in order to test the range of simulator response.

All listed tests were reviewed by the Certification Peview Panel listed in Appendix 4.

All tests passe ' vith the exception of the following:

TEST
NO,
BEG11
PCo3
PCiM
PCos
EDIS
SGO3
TC11
CLO6
ED10
RC11
RX208
TCOK
V201
RX300
FWO03

The following simulator certification tests have not been completed due to waiting for

TITLE
EMERGENCY DIESEL GENERATOR LOAD LIMIT FAILURE
ERCS ALARM DISPLAY FAILURE
ERCS SAS DISPI +Y FAILURE
ERCS CONTROL ROOM PRINTER FAILURE
DEGRADED GRID VOLTAGE
STEAM GENERATOR BLOWDOWN CONTROL VLV FAILs
COMPLETE TURBINE TRIP FAILURE
SFGRDS COOLING WATER SUPPLY PIPING RUFTURE
LOSS OF 48C V BUS
LOSS OF COOLANT ACCIDENT = RTD BYPASS 1.00P
AUCTIONEERED TAVG OVERRIDE
TURBINE CONTROL VALVE FAILS OPEN
VC TEMPERATURE TRANSMITTER
PRESSURIZER PORV SETPOINTS
LOSS OF CONDENS..R VACUUM

additional information 0n expected plant response:

TEST
NO,

MS07
MS10
TUO!1

Com
VCos
RDO?
EGOS
RC02

pitc/reports

ITLE
MOISTURE SEPARATOR - REHEATER TUBE LEAK
MAIN STEAM LINE BREAK ON COMMON AFW SUPPLY LINE
LOSS OF TURBINE LUBE OIL SUPPLY
CC SUPPLY VALVE TO RCP FAILS CLOSED
STUCK OPEN CHARGING PUMP RELIEF VALVE
DROPPED ROD
GENERATOR VOLTAGE REGULATOR FAILURE
REACTOR COOLANT PUMP LOCKED ROTOR

Page 1

For all tests with discrete options (type D) all options were tested.
For those tests with variable severity capabilities (type V, VS = Variable Setpoints or SO
= Systern Overrides) three severities were tested for each discrete option (with a few
exceptions where three severities were not reasonable).
chosen included the minimum and maximum of *he available range.

Generally, the three severitics

DR#
90D~ 184
901-082
901-082
901-082
90D~181
90D~200
S0D-192
90D -095
91D-016
91D~-028
91D~035
20D-227
91D-015
911-001
90D-238



PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT
1990
APPENDIX 8

‘ '
The foliowing simulator malfunctions were decided by the Simulator Design Review
Committee to be excluded from the certified malfunctions since these malfunctions were

designed for Emergency Plan drill use and are not realistic, Note that other fuel failure
malfunctions which give realistic plant response are available:

CRO2 Gross Fuel Failure
CRO4 Fuel Cladding Failure

All tests which failed will be corrected and retested by 12/91.  All tests waiting for
additional plant response information will be completed by 12/91.

N N
Test Approved
Number Title Type Date  Comments
Variable Setpoints

BG200 EG TEMP XTMR SO 08/20/90
FW200 COND FLW XTMR SO 07/24/9%0
FW201 CDSR HW XTMR SO 07/24/90
FW202 11A FW LEVEL XIMR SO 07/24/90
FW203 12A FW LEVEL XTMR SO 07/24/9%0
FW204  11B FW LEVEL XTMR SO 07/24/9%0
FW205 128 FW LEVEL XTMR SO 07/24/90
FW206  13A FW LEVEL XTMR SO 07/24/90
FW207 13B FW LEVEL XTMR SO 07/24/90
FW208 (5A FW LEVEL XTMR SO 07/24/90
FW209 15B FW LEVEL XTMR SO 07/24/9%0
MS200 1B MS LEVEL XIMR SO 08/20/90
MS5201 2B MS LEVEL XTMR SO 08/20/90
MS202 1A MS LEVEL XTMR 80O 07/24/90
MS203 2A MS LEVEL XTMR S0 07/24/90
MS204 1R RHDT LEVEL XTMK SO 08/20/%0
MS205 2B RHDT LEVEL XTMR SO 08/20/90
MS206 1A RHDT LEVEL XTMR SO 08/20/90
MS207 2A RHDT LEVEL XTMR SO 08/20/90
MS208 1B RHDT LEVEL XTMR SO 08/20/90
MS209 2B RHOT LEVEL XTMR SO 08/20/9%
MS210 1A RHDT LEVEL XTMR SO 08/20/90
MS211 2A RHDT LEVEL XTMR SO 08/20/90
RH200 RH FLOW XTMR SO 07/24/90

pitc/repoits Page 2



Test

Number

ROS

K
R
KA

PRZR

PRZR LV

Al
W
W
W
W

i LEVEL

PRAIRIE ISLAND SIMULATOR CERTIFICATION

PRESSURI

S FRESSURI

S PRESSURIE

S PRESSURI

LVL XTMR
XTMR
XIMR
XTMR
MONEERE]

LEVE]

FLOW XTMR
FLOW XTMR
FLOW XTMR
FLOW XTMR
> MS PRESSL
MS PRESSURI
MS PRESSURLE

12 MS PRESSURI
12 MS PRESSURIE

| MS FLOW

+ MS FLOW

MS FLOW

MS FLOW

11 §STM FLOW X1
2 ST™ FLOW X'

FEED

1990
APPENDIX §

Title Type
XITMR S
XTMR <
XTMRE
XTMR

Lay

Ri! XTMR
XTMR
XTMR
XTMR
XTMR

X1MR
XIMR
XTMR
XTMR

MR
MR

FLOW XTMR

) FEED FLOW XTMR
FEED TEMP XTTR

LA

< FEED
FW
W HDR

EMI
tIDR PRESSL

PRESSI

| SG WR LEVEI

Vi

v

v

SG WR LEVE]
PRESSURI
TEMPERATT
FLOW XTMR

FLOW XTMR

Variable Setpoints

X

MS X

pitc/reports

XTTR

RE XIMR
TRE XTMR
XTMR
XTMR

XTMR

RE XTMR

Approved
Date

REPORT

Comments




PRAIRIE ISLAND SIMULATOR CERTIFICATION REPORT

1990
APPENDIX 8 |
|
Test Approved ‘
Number Title Type __ Date Comments ‘
NI3OO IR PWR ABOVE P-6 Vs 01/25/91 |
Nid02 PR PWR ABOVE P-8 VS 09/25/90
NI306 PR PWR ABOVE P-9 Vs 09/25/9%C
NI310 PR PWR ABOVE P-10 % 09/25/90
NI316 IR HI FLUX TRIP Vs 09/25/90
NI3I& PR LO RNG HI FLUX TRIP Vs 09/25/90
NI322 PR HI RNG HI FLUX TRIP/POS RATE TRIP/ V§ 01/28/91
10 RATE TRIP
RC300 PRZR SAFETY VS 01/25/91
RP30O  P-7 TURB PRESS Vs 01725781
RP302  AUTO ROD WITHDRAWAL BLOCK P-2 A\ 08/20/90
RP303 BUS 11/12 UV TRIP Vs 08720/90
RP30S BUS 11/12 UF TRIP Vs 08/20/90
RP313  PRZR LO FRESS TRIP/SI] A\ 01/25/91
RP323  PRZR HI LVL TRIP VS 09/25/90
RP326  §G LOLO LVL TRIP V§ 09/25/%)
RP30O  LOLO Tayg STM LN ISOL/HI SYM FLOW VS 09/25/90
RP348  8SG HI-HI §TM FLOW VS 09/25/90
RP352  S8G LOLO §TM PRESS SI VS 08/25/90
RX300 PRZR HI PRESS PCV VS 01/15/91 FAILED
RX302  S§TM DUMP HIZHI HI Tavg \4 01725191
RX305 MASTER PRZR PRESS CONT SETPOINT VS 01/25/91
TC300 INIT TURB CV POS VS 01/03/91
Malfunctions
Component Cooling System
CCO0l COMPONENT COOLING WATER PUMP TRIP D 03/02/90
CC02 COMPONENT COOLING PUMP FAILS TO D 03/12/9%0
START AUTOMATICALLY
COM COMPONENT COOLING WATER SUPPLY VALVE D HOLD
TO RCP T'AILS CLOSED
CC0S  COMPONENT COOLING WATER SYSTEM N 06/06/90
PIPING RUPTURE
CCo6  CCW VALVE ! JURE TO OPEN RHR HEAT D 03/03/90
EXCHANG™ JTO ON PUMP START
CCo8 COMPONENI COOLING SURGE TANK AUTO D 05/09/90
MAKEUP FAILURE
CCO%  SEAL WATER HEAT EXCHANGER LEAK \% 05/00/90
pitc/reports Page 4



PRAIRIE ISLAND SIMULATOR CERTIFICATION REFORT

Test

Number

Containment/ HVA

C'HO CONTAINMENT PRESSUT

OOLING WATER PUMI

DIESEL COOLING WATER PUMI

START AUTOMATICALLY
COOLING

AUTOMATICALLY

DIESEL COOLING WATER PUMI

SAFEGUARDS COOLING WATER

PIPING RUPTURI

COOUING WATER SYSTEM T

PIPE RUPTURI

OOLING WATER LEAK INSIDI

FUd ADDING FAILURLI

REACTOR COOLANT SYSTEM ORI

CONTAINMENT SPRAY PUMI
AUSTIC ADDITION VALVI

OPEN IN AUTOMATI
ONTAINMENT SPRAY PUMI

START AUTOMATICALLY

'UBE |
LATING WATI
ULATING WATE}

pitc/reports

IRANS

RBINI

1990
APPENDIX 8

L ype

MITTER

FAILS

WATER PUMP FAILS

'RIP
SUPPLY

BUILDING

CONTAINMEN]

[ BURST

'Ril

FAILLL

RE |1

FALLS

Approved
Date

Comments
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Test Approved
Number ‘ Title dype _ Dute  Comments
Hectrical Distribution System
EDO1  LOSS OF OFFSITE POWER D 00/25/90
ED03  LOSS OF OFFSITE POWYR D 09/25/90
Eli.e  FAULT IN UNIT | M TRANSVORMER-AUTO D 09/25/90
TRANSFER
EDOS  FAULT IN UNIT 1 M TRANSFORMER-~WITH D 00/25/9%)
DELAYED TRANSFER
EDO6  FAULT IN UNIT SUBSTATION TRANSFORMER D 10/16/90
EDO7  LOSS OF 125 VvDC BUS D 01/21/91
EDOB  LOSS OF 120 VAC INSTRUMENT BUS D 01/28/91
EDO  LOSS OF 4160V BUS D 09/25/90
EDI0  LOSS OF 480 VAC BUS D 01/21/91 FAILED
ED11 BUS 15 LOAD RETHCTION-RESTORATION A% 10/16/90
SEQUENCE TIMER FAILURE
ED1I2  BUS i6 LOAD REJECTION-RESTORATION Vv 10/16/90
SEQUENCE TIMER FAILURE
EDI3  VOLTAGE RESTORING SCHEME SEQUENCER D 10/16/90
FAILURE
ED14  LOSS OF ALL AC D 10/16/90
ED1S  DEGRADED GRID VOLTAGE v 10/16/90 FAILED
EDI6  DEGRADED GRID FREQUENCY v 10/16/90
Electrical Generation Sysiem
EGOL  GENERATOR OUTPUT BREAKER FAILS TO D 06/06/90
OPEN FOLLOWING TURBINE TRIP
BGO2  LOSS GENERATOR HYDROGEN COOLING D 07/24/90
BGO3  LOSS OF OFFSITE POWER D 08/20/90
BGOS  GENERATOR VOLTAGE REGULATOR FAILURE V HOLD
PHG06  GENERATOR FAULT D 06/06/90
BGO7  GENERATOR LOSS OF EXCITATION D 06/06/90
BEGO8  LOSS OF EMERGENCY DIESEL GENERATOR D 06/06/90
BEGO® EMERGENCY DIESEL GENERATOR FAILS D 07/24/90
TO START
EGI0  EMERGENCY DIESEL GENERATOR OUTPUT D 08/20/90
BREAKER FAILS OPEN
EGIl  EMERGENCY DIESEL GENERATOR LOAD A% 09/25/90) FAILED

LIMIT FAILURE
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Test Approved

Nunber Title Type _ Date Comments

Condensate and Feedwater System

FWi!  CONDENSATE PUMP TRIP D 03/02/90

FWO2 13 CONDENSATE PUMP FAILS TO START D 03/02/90
AUTOMATICALLY

FWO3  LOSS OF CONDENSER VACUUM v 06/06/90 FAILED

FWOS  CONDENSATE PUMP RECIRC VALVE FAILS D 0R/20/90
OPEN

FW06  CONDENSATE PUMP RECIRC VALVE FAILS D 08/20/90
CLOSED

FW07  CONDENSATE hOTWELL MAKEUP VALVE D (:3/02/90
FAILS OPEN

FWOR  CONDENSER HOTWELL MAKEUP VALVE D 06/06/90
FAILS CLOSED

FW09  LP FEEDWATER HEATER BYPASS VALVE D 06/06/90
FAILS OPEN

FWi0  CONDENSER HOTWELL LEVEL TRANSMITTER D 10/16/90
FAILS HIGH

FWI1  CONDENSER HOTWELL TRANSMITTER D 01/21/91
FAILS LOW

FWI1%  MAIN FEEDWATER PUMP TRIP D 06/06/90

V5  FEEDWATER HP HEATER HIGH LEVEL D 04/12/90

"Wi6  FEEDWATER LP HEATER HIGH LEVEL D 4712790

FW17 FEEDWATER HP HEATER LEAK Vv G7/24/790

FW18  TEPEDWATER LP HEATER LEAK v 01/15/91

FW19  FEEDWATER SYSTEM RUPTURE INSIDE % 01/08/91
CONTAINMENT

FW20 FEEDWATER SYSTEM LEAKAGE INSIDE % 09/25/90
CONTAINMENT

FW21 FEEDWATER SYSTEM RUPTURE INSIDE V C1/708/91
CONTAINMENT UPSTREAM OF CHECK VALVE

'wW22 FEEDWATER SYSTEM RUPTURE OUTSIDE Y 01/15/91
CONTAINMENT

FW23 FEEDWATER SYSTEM LEAKAGE OUTSIDE v 09/25/90
CONTAINMENT

FW24  FEEDWATER PUMP COMMON DISCHARGE Vv 01721791
HEADER RUPTURE

FW25  FEEDWATER FLOW CONTROL VALVE FAILS D 07/24/90
TO CLOSE ON FW ISOLATION SIGNAL

FW26 FEEDWATER FLOW CONTROIL. VALVE FAILS X 01/31/91
OPEN

FW27  FEEDWATER FLOW CONTROL VALVE FAILS D 09/25/9%0
CLOSED

FW28  HEATER DRAIN PUMP TRIP D 03/02/90

FW29  HE/TER DRAIN TANK LEVEL TRANSMITTER D 09/25/90

FAILS HIGH
pitc/reports Page 7
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Iest Approved
Number litle Type Date Comments
W30 HEATER DRAIN TANK LEVEL TRANSMITTER D O9/25/'N
FAILS LOW
W HEATER DRAIN PUMP FAILS TO MINIMUM | ¥ /25/N
FWi AUXILIARY VEEDWATER PUMP TRIP, MOTOK | O3/02/7X
FWi3 AUXILIARY FEEDWATYR PUMP TRIP, TURBINE | 03/02/N
Wil AUXILIAF FEEDWATER PUMP FAILS T . 037027/ H
STAKT A IMATICALLY
FWi INADI ATEH CONDENSATE TO AUXILIARY v ) A
FEEDWATER FUMP SUCTION
FWae AUXILIARY FEEDWATER DISCHARGE LINI v
RUFPIURE INSIDE CONTAINMEN]
FWi7 AUXILIARY FEEDWATER DISCHAKGE LINI v
RUPTURE OUTSIDE CONTAINMIINT
FW3is AUXILIARY FEEDWATER CONTROL VALVI ‘ i N
FALL IN POSITION
FWio FEEDWATER LINE RUPTURE UPSTREAM OF \ 09/725/9%)
FW REG VALVES
FW40 COMMON FEEDWATER PUMP SI [TON LINI \
HLOCKACGH
Fwdal FEEDWATER FLOW CONTROL VALVE LEAKAGE
! ” ) ‘. Svy ’
LA LOSS OF SERVICE AIR HEADER \
LA LOSS OF INSTRUMENT AIR HEADER \
e (AO3 LOSS OF AIR COMPRESSOR [
‘ Main S Svsten
MSOI MAIN STEAM LINE RUPTURE INSIDI
Y CONTAINMENT UPSTREAM OF MSIV
MSO MAIN STEAM LINE RUPTURE OUTSIDI \
CONTAINMENT UPSTREAM OF MSIV
MSO03 MAIN STEAM LINE RUPTURI (51D v .
CONTAINMENT DOWNSTREAM OF MSIV
MO MAIN STEAM LINE LEAK /251N
M S MAIN STEAM SAFETY VALVE STICKS OPEN | Ko /N
M S0 GLAND SEAL STEAM REGULATING VALVI W2 /25N
‘s " . .
FALLS CLOSED
MSO7 MOISTURE SEPARATO} REHEATER v
UBE LEAK
MSO# MOISTURE SEPARATOI REHEATER R}
‘) Y A YVES FA }
pitc/reports Page 8
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Test Approved
Number Title Type Date Comments
MS0Y  MAIN STEAM LINE LEAK INSIDE Vv 01/21/91
CONTAINMENT
MSI0  MAIN STEAM LINE BREAK ON COMMON Vv HOLD
SUPPLY LINE TO AFW
MS§11 STEAM DUMP VALVE FAILS IN POSITION D 01/31/91
Nuclear Instrumentation System
NI10) INCORRECT SOURCE RANGE CHANNEL v 05/09/90
RESPONSE
NIO2 SOURCE RANGE CHANNEL SPIKES D 05/09/90
NI0O3 INTERMEDIATE RANGE CHANNEL IMPROPER  V 05/00/90
RESPONSE
NI INTERMEDIATE RANGE CHANNEL IMPROPER  V 01/21/91
COMPENSATION
NI0S IMPROPER POWER CHANNEL RESPONSE N 10/16/90)
NI106 POWER RANGE UFPER CHANNEL IMPROPER vV 01721191
RESPONSE
NI07 POWER RANGE LOWER CHANNEIL IMPROPER Vv 01/21/91
RRESPONSE
Plamt Process Computer System
PCOI  BRCS CPU FAILURE D 09/25/90
PCO2  ERCS DATA CONCENTRATOR LINK TO D 09/25/90 FAILED/TO BE DELETED
CPU FAILURE
PCO3  ERCS ALRM DISPLAY FAILURE D 09/25/90 FAILED
PCOM ERCS SAS DISPLAY FAILURE D 09/25/90 FAILED
PCOS  ERCS CONTROL ROOM PRINTER FAILURE D 09/25790 FAILED
PCO6  ERCS DISK A FAILURE D 04/12/90 TO BE DELETED
Reactor Coolant System
RCO1  REACTOR COOLANT PUMP TRIP D 10/16/9%0
RCO2  REACTOR COOLANT PUMP LOCKED ROTOR D HOLD
RCO3  REACTOR COOLANT PUMP SHAI'T SHEAR D 08/20/9%0
RCOM  REACTOR COOLANT PUMP SHALT SHEAR D 10/16/90
RCOS  REACTOR COOLANT PUMP BEARING FAILURE V 10/25/90
RCO6  LOSS OF COOLANT ACCIDENT -~ HOT LEG Vv 01/28/91
RCO7  LOSS OF COOLANT ACCIDENT - COLD LEG Vv 01/15/91
RCP SUCTION
RCO8  LOSS OF COOLANT ACCIUENT -~ COLD LEG Y 01/28/91

RCP DISCHARGE
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PRAIRIE ISLAND SIMULATOR CERTI¥ICATION REPORT

1990
APPENDIX §

Test Approved

Number Title Type  Date  Comments

RCO9  LOSS OF COOLANT ACCIDENT, PRESSURIZER W 01725791
STEAM SPACE

RC10  LOSS OF COOLANT ACCIDENT PRESSURIZER Y 01721791
WATER SPACE

RC11  LOSS OF COOLANT ACCIDENT-RTD BYPASS v 01/21/91 FAILED
LOOP COLD LEG MANIFOLD

RCI2  LOSS OF COOLANT ACCIDENT-RTD BYPASS V 01715/91
LOOP RETURN LEG PIPING

RC13  LOSS OF COOLANT ACCIDENT -~ REACTOR v 01731791
HEAD VENT

RC14  REACTOR COOLANT SYSTEM LEAKS v 01/21/91

RC15  REACTOR COOLANT SYSTEM LEAKS Vv 01/15/91

RC16 FRESSURIZER POWER OPERATED REI IEF D 01/21/91
VALVE FAILS CLOSED

RC17 PRESSURIZER HIGH GAS CONCENTRATION Vv 01/15/91
IN VAPOR SPACE

RC18 PRESSURIZER SAFETY VALVE RC-10-] D 12/05/90
FAILS OPEN

RC19  PRESSURIZER SAFETY VALVE SEAT | EAKS . 12/05/90

RC20  REACTOR COOLANT PUMP OIL LEAK, UPPER D 01721791
RESERVOIR

RC21  REACTOR VESSEL O-RING LEAKAGE D 01/28/91

R(22  PRESSURIZER POWER OPERATED RELIEF Vv 10/25/%)
VALVY LEAKAGE

RC23 STHAM GENERATOR TUBES PLUGGED \Y 12/05/90

RC24  PRESSURIZER SPRAY VALVE FAILS D 10/25/90
IN POSITION

Control Rod Drive Svstem

RDO1  CONTROLLING ROD BANK FAILS TO MOVE D 03/02/90
IN MANUAL

RDO2  CONTROLLING ROD BANK FAILS TO MOVE D 03/02/90
IN AUTO

RDG3  UNCONTROLLED CONTINUOUS ROD WITH- D U3/02/90
DRAWAL OF CONTROLLING BANK

RDO4  UNCONTROLLED CONTINUOUS ROD D 03/03/9%0
INSERTION OF CONTROLLING BANK

RDOS  CONTROL ROD MISALIGNMENT D 01/21/91

RDO6 STUCK ROD D 03/02/90

RDO?7  DROPPED ROD D HOLD

RDO8  CONTROL ROD G-3 BJECTED D 01/21/91

RDOY  ROD POSITION INDICATION FAILS D 03/02/90

RD10  INCORRECT ROD SPEED D 03/02/90

pite/reports Page 10
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Fest Approved
Number I ype Dute Comments

Residu

HEAT REMOVAI

AL, HEAT REMOVAI
START AUTOMATICALLY
RHR HEAT EXCHANGER ENI

) ATMOSPHERI

REIIR HEAT EXCHANGER BYPASS VALV
FAILS OPEN
RHR HEAT EXCHANGER BYPASS VALVI
FAILS CLOSED
RECIRCULATION St
BlLOCKED
RHR SYSTEM LEAKACGH
RHR PUMP SEAL FAILURI
KRESIDUAL HEAT REMOVAL RE

REATTOR TRI

FAILUKD OF AUTOMATIC R
FAILURE OF SAFETY §Y¢
INADVERTENT ACTUATION ¢
INJECTION SYSTEM
FAILURE OF CONTAINMEN]
PHASE A TO ACTUATI
FAILURE OF MSIV'S T
MECHANICAL FAILLL

PRESSURIYZ
PRESSURIYZ
A & B ALl
PRESSURIZLE]

PRESSURIZER

pitc/reports
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Number
RX

RXO08
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Approved
[ype Date
TRANSMITTER D 03/02/ %

Iitle
OOLANT 1
FAILS HIGH
REACTOR

REACTOR (

COOLANT TRANSMITTER
FAILS LOW

PRESSURIZER LEVEI]
TRANSMITTER
PRESSURIZER
RANSMITTER

NARKROW R
FAILS HIGH

LEVEL NARROW
FAILS LOW
FPRESSURLE

ANCGI

RANC

PRESSURIZER
FAILLS HIGH
PRESSURIZER
FAILS LOW
REACTOR
PRESSURI
REACTY
PRESSURE TRANSMITTER FAILLS 1LO
STHAM GENERATOR LEVEL TR
MITTER FAILS HIGH
STEAM GENERATOR LEVEI
MITTER FAILS LOW

ST

IRANSMITTER

PRESSURE TRANSMITTER

COOLANT SYSTEM WIDI

IRANSMITTER

RANGH
FAILS HIGH
R COOLANT

SYSTEM WIDE RANCG

.

ANS

| RANS

AM GENERATOR PRESSL
MITTER FAILS HIGH
AM GENERATOR
MITTER FAILS 1LOW
MAIN STEAM LINE ST1
MITTER FAILS HIGH
MAIN STEAM LINE
MITTER FAILS LOW
MAIN STEAM HEADER
MITTER FAILURE
FEEDWATER CONTROLLER OUT I FAILURI
FEEDWATER LINI IRANSMITTEER
FAILS HIGH

tEd
FAILS LOW
TURBINE FIRS
MITTER FAIl
'URBINE FIRST

Ml

RE TRANS

sTh PRESSURE TRANS
AM FLOW
STEAM FLOW TRANS

PRESSURI

FLOW

DWATER LI

STM GEN FEEI

IRANSMIN

Comments
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Test Approved

Number Title Type Date Comments

RX2%  STM GEN FEEDWATER INLET TEMPERATURE D 03/02/90
TRANSMITTER FAILS LOW

RX29 FEEDWATER HEADER PRESSURE D 03/02/90
TRANSMITTER FAILS HIGH

RX30 FEEDWATER HEADER PRESSURE D 03/02/9%0
TRANSMITTER FAILS LOW

RX31 STEAM GENERATOR WIDE RANGE LEVEL D 03/02/9%0
TRANSMITTER FAILS HIGH

RX32 STEAM GENERATOR WIDE RANGE LEVEL D 03/02/90
TRANSMITTER FAILS LOW

RX33 STEAM GENERATOR FEEDWATER CONTROL D 03/02/90
SYSTEM FAILS TO MANUAL

RX34  ADFCS »AIN FLOW CONTROL VALVE OUTPUT D 03/02/90
CARD ¢all.1/RE

RX35  ADFCS BY"ASS FLOW CONTROL VALVE D 04712790
OUTPUT C4..D FAILURE

Sieam Cenerator System

SGOL STEAM GENERATOR TUBE LEAK Vv 01/28/91

$G02  STEAM GENERATOR TUBE RUPTURE Y 01/28/91

SGO3  STEAM GENERATOR BLOWDOWN CONTROL D 10/25/90 FAILED
VALVE FAILS OPEN

Safety Injection Svstem

S101 BOTH BORIC ACID TANK VALVES FAIL D 10/25/90
TO OPEN IN AUTO

S102 SI LOOP A COLD LEG INJ CHECK VALVE D 10/25/90
FAILURE

S103 BORIC ACID TANK VALVE FAILS TO CLOSE ON D 10/25/90

LOW-LOW LEVEL IN THE PRESELECTED
BORIC ACID TANK IN AUTO

SHd SAFETY INJECTION PUMP TRIPS D 03/02/90

S105 SAFETY INJECTION PUMP FAILS TO START D 03/02/90
AUTOMATICALLY

Sioe ST ACCUMULATOR LEAKAGE D 10/25/90

8107 SI ACCUMULATOR CHECK VALVE LEAKAGE D 10/25/90

S108 SI ACCUMULATOR RELIEF VALVE LEAKAGE D 10/25/90

S109 SI COLD LEG INJ LiNE RUPTURE INSIDE OF Vv 01/25/91
THE ANNULUS
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Test Approved
Number Title Type  Date Comments
Turbine Control System
TCOI  TURBINE STOP VALVE FAILS TO CLOSE WHEN D 03/02/90
REQUIRED
TCO2  TURBINE STOP VALVE FAILS CLOSED D 03/02/90
TCO3  TURBINE CONTROL SYSTEM CYCLING OUTPUT V 0171591
TCM  TURBINE CONTROL, VALVE FAILS OPEN D 01/25/91 FAILED
TCOS  TURBINE CONTROL VALVE FAILS CLOSED D 10/25/90
TCO6  REACTOR PROTECTION SYSTEM FAILS TO D 03/02/90
TRIP TURBINE
TCO7  TURBINE CONTROL INTERCEPT VALVE D 03/02/90
FAILS CLOSED
TCO8  TURBINE CONTROL FAILURE DURING D 10/25/90
TURBINE ROLL
TCOY  TURBINE CONTROL FAILURE CAUSING D 01/15/9i
TURBINE RUNBACK
TC10 TURBINE CONTROL FAILURE CAUSING AN D 10/25/90
INCREASE IN POWER WITHOUT DEMAND
TCI1 COMPLETE TURBINE TRIP FAILURE D 01/08/91 FAILED
TC12  TURBINE TRIP D 10/25/90
TC13  BELECTRICAL HYDRAULIC CONTROL D 03/02/90
PUMP TRiP
Turbine System
TUOL  LOSS OF TURBINE LUBE OIL SUPPLY Vv HOLD
TUO2  TURBINE GENERATOR VIBRATION v 10/25/90
Chemical and Volume Control System
VCOI  REACTOR COOLANT PUMP #1 SHAL FAILURE v 01/28/91
VO02  REACTOR COOLANT PUMP #2 SEAL FAILURE D 01/25/91
VO POSITIVE DISPLACEMENT CHARCING D 07/24/90
PUMP TRIP
VOOS  STUCK OPEN CHARGING PUMP RELIEF VALVE D HOLD
VC06  REGENERATIVE HEAT EXCHANGER LEAKAGE V 01/28/91
VC07  LETDOWN HEAT EXCHANGER LEAKAGE TO v 01/25/91
ATMOSPHERE
VOOR  LETDOWN HEAT EXCHANGER TUBE RUPTURE D 01715791
10 CCW SYSTEM
VOO LETDOWN LINE LEAKAGE INSIDE Vv 01/08/91
CONTAINMENT
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Fest Approved

Ni mber Title Type Date Comments

y ' | i PUMP COMMON | | v

INTAINMIENT
MERGENCY BORAT
LETDOWN LINE Rl

M1
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APPENDIX 9

LER TESTING ABSTRACTS

The following list of Licensee Event Reports (Reportable
Events) and Significant Ogeratinq Events were tested on the
e

Prairie Island Simulator
initial conditions

tween 1/1/91 and 1/20/91.
for each test were chosen from the

The

available Trotected IC sets and then manipuiated to achieve

the initia

conditions which best matched the plant
conditions in the event report.

Simulator malfunctions,

remote functions, I/0 overrides and control manipulations
were then used to recreate the event and the simulator
response was compared to the plant response documented in the

event report.

LER Test

Number Title Date Comments

P-RE~1-88~-1 Procedure Inado?uacy 1/19/91 Correct
Covering Operaticn Of Response
RHR Pumps In Recirculation
Mode

P-RE~1-88~2 Autostart Of 12 And 22 1/19/91 Correct
Cooling Water Pumps Due Response
To Air Binding Of 11
Ccoling Water Pump

P-SOE~1-88~10 Loss Of DC Power To 1/19/91 Correct
12 Circulating water Responso
Pump

P-SOE~-1-88-14 Loss Of Power To IRPI 1/19/91 Correct
Stacks Response

P-RE-1-89~15 Actuation Of 122 Control 1/14/91 Correct
Room Clean=-up Fan Response

P-RE~2-89=-2 Unit Trip Caused By 1/15/91 Correct
AEH System Malfunction Response

P-RE~-1-89-8 Autostart Of Aux Building 1/15/91 Correct
Special Vent System Due To Response
Rad Monitor 1R37 Spike

P=-RE~1-89-5 Autostart Of 12 AFW Pump 1/15/91 Correct
Due Tc Loss Of Bus 12 DC Response

Power
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LER TESTINC ABSTRACT

le

Isolation Of Beric Acild /€ Correct
Supply To The Charging Response

Of 22 AFW Pump Due /€ Correct
Governor Valve Binding Response
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APPENDIX 10

EVALUATION OF THE PRAIRIE ISLAND SIMULATOR CONFIGURATION
MANAGEMENT PROGRAM AGAINST THE ANS/ANSI 3.5-1985 REQUIREMENTS

Following are the requirements pertaining to a Configuration
Management process contained in ANS/ANSI 3.5-1985 and the
elements of the Prairie lsland Simulator Zonfiguration
Management process which meet those reguirements:

A. Configuration Management Requirements

"Reference plant modifications shall be reviewed at
least conce per year and the simulator update design data
shall he revised as appropriate based on engineering and
training value assessment."

[ANS=3,5-1985 5,2)

Reference piant modifications are tracked b{ the Lead
Simulator Engineer using the plant Modification Index and
Alteration Index. As modificatlonl‘altorations are completed
in the plant they are reviewed bg the Simulator Design Review
Committee. The SDRC evaluates the effect of modifications on
the simulatoy design and determines which modifications are
to be incorporated into the simulation based on an assessment
of training value. The modifications to be incorporated into
the simulator are assigned Simulator Change numbers and are
then tracked and completed similar to other simulator
chan?es. Completed modifications/alterations are identified
within one year and Simulator Changes which result from plant
modifications are completed within one year. Simulator
desi?n data is upd | by revision of the controlled plant
drawings and techr manuals, and completion of the
simulator change pachkage.

"The simulator shall be modified as required within 12
nonths following the annuc.l ... update design data ..."
(ANS=3.5-1985 5.3)

Simulator changes initiated as the result of a plant
modification are completed within 12 months of the date the
modification was turned over to operations (or closed out if
there is no operations turnover date). However, significant
modifications to the Control Room Control Panels or control
systems are frequently implemented in the simulator prior to
completion in the plant in order to provide training prior to
use for operations.

Page 1
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'[ANSI/ANS-3.5-1985i Section 5.2 ... requires that
reference plant modifications be reviewed annuall
against the simuletor and that the simulator ugda e
design data be revised as agprcpriate. This should be
taken to mean that the first such annual review and
update should take place within one year following the
licensee’s certification ..."

[(RG 1.149 C.4)

The first review of plant modifications was performed
following delivery of the simulator in 1983. These reviews
have been ongoing since that date.

"The control panels and consoles that are simulated
shall be doliznod to duplicate the size lhago, color,
and configuration of the functionally simulated hardware
of the reference plant."

[ANS=3.5-1985 3,2.1)

"The controls on panels and consoles that are simulated
shall be designed to duplicate the size, shape, color,
and configuration of the functionally simulated hard~-
ware of the reference plant."

[ANS=3.5=1985 3.2.2)

"All functionally simulated ... hardware shall
replicate that in the reference plant control room."
(ANS=3.5-1985 3.2.2)

Tne simulated control panels and consoles, and the controls
on these panels and consoles, are doligncd to duplicate the
size, shape, color and configuration of the functionally
simulated hardware. To ensure that this duplication is
maintained pictures of the plant control boards and consoles
are taken periodically and compared to the simulator. All
exceptions to this replication are identified to the
Simulator Design Review Committee and reviewed to verify that
they will not affect training. A list of these exceptions is
is available to the instructors and is included in

Appendix A.

"Plant information shall be displayed to the operator in
the same form and units that are available in the
reference plant." [ANS=3,5-1985 3.2.2)

All planv indications [or use by the ogerators are provided
in the sane form and units as are available in the reference
plant. A.(l meter scales match the reference plant meters and
t?e glant process computer database matches the reference
plant,
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"Meters, recorders, switches, annunciators, controllers,
plant computer interface hardware and other componeits
or displays that would function durin? normal, abnormal
and emergency evolutions shall be inciuded in the
simulator". [(ANS-3,5-1985 3.2.2)

All meters, rec ‘ders, switches, annunciators, controllers,
and plant proce s computer hardware on simulated panels are
included in the simulation. Some components for the Unit 2
which are included on shared control panels are only
partially simulated -~ these are simulated to the extent
needed for Unit 1 operation. Some panels located in the
control room behind the main control board are not included
in the simulator. These panels are listed in the exceptions
and have been determined to not affect training.

"Consideration should be given to simulating as much of
the control room environment as is reasonable and
practical, for example, turbine noise, control rod step
counter noise, flooring, obstructions and lighting."
[ANS=3.5-1985 3.2.3)

Steam dump noises and some turbine noise effects are
simulated. Control rod step counter noise is simulated.
flooring in simulator is different than flooring currentl¥ in
the Ylant control room however plans to roglace flooring 1in
simulator (due to wear of simulator carpetting) are
groceeding. Ventilation noise in simulator does not match

he plant control room ventilation noises. Improvements to
decrease the noise level in the simulator have been completed
however the noise level is still higher than the plant
contrel room. Lighting level in the simulator control room
is different than the plant control room and the ceiling
grids do not match the plant control room,.

"Communications systems that a control room operator
would use to communicate with an auxiliary operator or
other support activities shall be operational to the
extent that the simulator instructor, when performing
these remote activities, shall be able to communicate
over the approprlate communication system."”
[ANS=3,5-1985 3.2.3)

The following communications systems are used in the plant to
communicate with auxiliary operators and other support
activities:

Plant telephone system

Plant page (Gaitronics)

Sound powered phone system

kadio pagers
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Plant radio systen
Intercom system
Autc g line to the system dispatche:

systems except the radio pagers and the
em are operational in the simulator and allow
structor to act as the auxillary operator
alr of portable radios 18 avallable on the
w 8 m\u.:n. ion of radio communication with
similar to the plant system.

lators ... shall be based on actual or predict
r.r 1( ;uxrxt ion and performance "

l.(;

1r l1l1ing 18 based on actual plant perforn
ant drauxnr and technical manuals. 'l'h('-
lA ing is based on predic tenj ;0' formanc
re deslign models. Result from te tu.,;
simulator changes o1 ‘X'TH(I( r \(xtx lcatior
actual ; l(n performance, when available
perfornm 3

imited change is8 made a specif
he affected systems and compor

iges (which are limited
the model, are tested

nhancement Requirements

rmination of the type and

ions to be simulated should
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¢ process for designing pe.formance

training curricula.,"
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or Design Review Committee during
requests New mal t u.".-;t lons are
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'he malfunction assessment process should utilize:

(a) Licensee Event Reports
(b)Probabilistic Risk Assessment studies
(c)NSSS and BOP manufacturer equipment

availability/reliability data and technical
information service bulletins
(d)loca! site considerations and plant-specific
operating experiences
(e)NRC bulletins and circulars"
ANS~3.5-1985 3.1.2]
Many licensee event reports, NRC bulletins and circulars and
plant specific operating experiences are utilized by the
instructorse during development of training curricula. To
ensure that these items are evaluated for additions or
modifications of simulator malfunctions, a process has heen
set up to ensure that these iltewms are reviewed by the
simulator support group. Probabilistic Risk Assessment
studies, NSSS and BOP manufacturer data and technical
information will also be reviewed when these iitems are
received.

"Student feedoack should be evaluated as part of the
review process."
[ANS=3,5-1985 5.2)

J

Student feedback is evaluated as part of the training p
I

review process., Simulator discrepancies which are id
by students are written up by the responsible instruc

t o
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Followiny is a list of the manuals and
training use on the Prairie Island Simulator.
manuals which are controlled by the Prairie Island QA Progrum are
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DCCUMENTS AVAILABLE FOR TRAINING USE ON THE SIMULATOR

indicated.

1.
2.
3.
4.
5.
G.

7.

8.

9.

10.
11.
12.
13,
14.
15.
16.

17.

Technical Specifications
Technical Specification Interpretations
Administrative Controls Manual (S5ACD & N1ACD)
Administcrative Work Instruction (5AWI & N1AWI)
Emergency Plan with Implementing Procedures
Operations Manual Volumes A, AB, B, C, D
G, Hand I (C Manual contains the opcrating
procedures)

Alarm Response Procedures (C Procedures)
Operations Temporary Memos and Special Orders
Flow Diagrams

Logic Diagrams

SPDS Manual

Surveillance Procedures (Control Room list)

Operations Checklists

NSP - Power Production Policies and Procedures

Foxboro Control System Drawings

Westinghouse Logic Drawings

Electrical Distribution Drawings, Load Centers

List, Panel List
Prairie Island Tank Book

Prairie Island Pump Curves Book

. Operations Section Work Instructions (SWI)

Air Junction Box List

Boration / Dilution Tables

E, F,

rocedures available for
The pro:edures and

Controlled
Controlled
Controlled
Contreolled
Controlled
Controlled

Controlled

Controlled
Controlled
Controlled
Controlled
Controlled

Controlled
Controlled

Controlled



