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VERMONT YANKEE SIMULATOR CERTIFICATION
GENERAL INFORMATION

The Vermont Yankee simulator is a plant-referenced simulator

owned and operated by Vermont Yankee Nuclear Power CorpoJation.

The simulator was designed and built by the Singer Link Company of

Columbia, Maryland, and was ready for training March 6, 1986.

The referenced plant is the Vermont Yankee Nuclear Power

Station locatad in Vernon, Vermont. It is a 540 Mwe, General

Electric Boiling Water Reactor, classified as a BWR 3/4. The plant

went into operation in November 1972.

In accordance with 10 CFR 55.45 (b)(5) Vermont Yankee
certifies that its simulator conforms to the commission's

( regulations as described in 10 CFR 55.45, USNRC Regulatory Guide

1.149, and ANSI /ANS - 3.5 - 1985. The format of this report

reflects the guidance of Appendix A of reference (3) and as such

includes the description of the simulator control room as compared

to the station control room, the instructor console, the simulator

design criteria, the simulator capabilities as tested, the

simulator operating limits, and the simulator configuration

management system.

1
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VERMONT YANKEE SIMULATOR CERTIFICATION !,

\., DEGREE OF PANEL SIMULATION I

CRP 9-2 This vertical back panel, AREA AND PROCESS MONITORING,
is complete in its physical and functional aspects and
is completely supported by the simulation software,
hardware and the problem control module (PCM).

CRP 9-3 The right wing portion of the main bench board, REACTOR
AND CONTAINMENT COOLING & ISOLATION, is complete in its
physical and functional aspects and completely supported
by the simulator software, hardware and PCM.

CRP 9-4 Right center portion af :he main bench board, REACTOR
WATER CLEAN-UP AND REAtt R RECIRCULATION, is complete in
its physical and functional aspects and completely
supported by the simulator software, hardware and PCM.

CRP 9-5 Center portion of the main bench boards, REACTOR CONTROL,
is complete in its physical and functional aspects and
is supported by the simulation software, hardware and
PCM.

CRP 9-6 Lef t center portion of the main bench board, CIRCULATING
COOLING WATER, AND FEEDWATER, is complete in its physical

O and functional aspects and supported by the simulation
V software, hardware and PCM.

CRP 9-7 Left portion of the Main Bench Board, TURBINE GENERATOR,
is complete in its physical and functional aspects and
is supported by the simulation software, hardware and
PCM.

CRP 9-8 Extreme lef t portion of the main bench boards, ELECTRICAL
AND DIESEL GENERATOR CONTROL, is complete in its physical
and functional aspects and is supported by the simulation
software, hardware and PCM.

CRP 9-10 This vertical back panel, PROCESS RADIATION MONITOR, is
complete in its physical and functional aspects and is
supported by the simulation software, hardware and PCM.

CRP 9-11 This vertical back panel, AREA RADIATION MONITOR, is

complete in its physical and functional aspects and is
supported by the simulation software, hardware and PCM.

CRP 9-12 This vertical back panel, NUCLEAR INSTRUMENTATION is
complete in its physical and functional aspects and
supported by the simulation software, hardware and PCM.

t
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CRP 9-13 This vertical back panel, TRAVERSING IN-CORE PROBE (TIP),
D has only one TIP Channel Drawer that is functional. The
* original TIP Drive Control Monitor (112C31521 functions

as per the specification. Pictures of the other two new
drive control channels (945E258) are displayed in the
proper locations of the drawers. The remainder of the
panel is complete in its physical and functional aspects
and supported by the simulator sof tware, hardware and
PCM.

CRP 9-14 The external hardware of the POWER RANGE NEUTRON
MONITORING panel is complete in its physical and
functional aspects and is supported by the simulation
software, hardware and PCM. In addition, the APRM
Channels B & E thumb wheel switches (20) internal to the
panel along with the RBM cabinet FLOW CONVERTER UNITS
are functional and supported by the simulator software,
hardwne and PCM.

CRP 9-15 The switches and lights on the vertical back panel, RPS
'A', are complete in their physical and functional
aspects and supported by the simulation software,
hardware and PCM. The relays are mock-ups with a
photograph behind each relay bezel and they are not
functional.

CRP 9-16 The individe.x ROD SCRAM SWITCHES on the vertical back
panel are complete in their physical and functional
aspects and are supported by the simulator software,

O hardware and PCM. All other hardware is a mock-up and
is not functional.

CRP 9-17 The switches and lights on the vertical back panel, RPS
'B', are complete in their physical and functional
aspects and supported by the simulator sof tware, hardware
and PCM. The relays are mock-ups with a photograph
behind the relay bezel, and are not functional.

CRP 9-18 The front portion of this vertical back panel, FEEDWATER
& RECIRCULATION, is a mock-up with the exception of the
11 adjustable controllers and one timer which are
complete in their physical and functional aspects. They
are supported by the simulation software, hardware and
PCM.

CRP 9-19 The front portion of this vertical back panel, PROCESS
INSTRUMENT, is a mock-up with the exception of the five
controllers and four timers which are complete in their
physical and functional aspects. They are supported by
the simulation software, hardware and PCH.

CRP 9-20 The front portion _ of this vertical back panel,
INSTRUMENTATION, is a complete mock-u There is no
functional application for this panel. p.

O 3
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CRP 9-21 The vertical back panel, NUCLEAR STEAM TEMPERATURES, is
Q complete in its physical and functional aspects and
V supported by the simulation software, hardware and PCM.

CRP 9-22 The vertical back panel, GENERATOR AND TRANSFORMER
PROTECTION, lights and switches are complete in their
physical and functional aspects and are supported by the
simulation software, hardware and PCM. The relays are
mock-ups with a photograph behind the bezel, and are not
functional.

CRP 9-23 The vertical back panel, STEAM AND TURBINE AUXILIARIES,
is complete in its physical and functional aspects and
supported by the simulation software, hardware and PCM.

CRP 9-25 The vertical back panel, VENT AND DRYWELL, is complete
in its physical and functional aspects and completely
supported by the simulation software, hardware and PCM.

CRP 9-26 The vertical back panel, STANDBY GAS TREATMENT, upper
portion meter, switches, and lights are complete in their
physical and functional aspects and supported by the
simulation sof tware, hardware and PCM. The lower portion
of the panel, converters and relays, are mock-ups and are
not functional.

CRP 9-27 This vertical back panel, CONTROL ROD INFORMATION, has
no physical or functional simulation aspects.

O CRP 9-28 The vertical back panel, REACTOR MANUAL CONTROL,
V externally has no physical or functional simulation

aspects. The interior consists of two switches and the
ALTERNATE RWM. The interior I/O is complete in its
physical and functional aspects and is supported by the
simulation software, hardware and PCM.

CRP 9-30 The vertical back panel, RCIC LOGIC, has two switches
that are simulated. They are physically and functionally
supported by the simulation software, hardware and PCM.
The relays are mock-ups with a photograph behind each
relay bezel, and are not functional.

CRP 9-32 On the vertical back panel; RilR, CS, ADS LOGIC ' A' , only
the switches, lights and two active relays are functional
and supported by the simulation software, hardware and
PCM. The relays are mock-ups with a photograph behind
each relay bezel, and are not functional.

CRP 9-33 On the vertical back panel; Ri!R, CS, ADS LOGIC ' B' , only
the switches, lights and two active relays are functional
and supported by the simulation software, hardware and
PCM. The relays are mock-ups with a photograph behind
the relay bezel, and are not functional.

4



CRP 9-38 The vertical back panel, JET PUMP INSTRUMENTS, is a mock-
I up with the exception of the 20 Jet Pump meters which

are physically and functionally supported by the
simulation software, hardware, and PCM.

CRP 9-39 On the vertical back panel, HPCI LOGIC, the switches on
the external portion of this panel are functionally
supported by the simulation software, hardware and PCM.
The relays are mock-ups with a photograph behind the
bezel ring and are not functional.

CRP 9-41 The switghes internal to this back panel, PCIS 1, are
complete in their physical and functional aspects and
supported by the simulator software, hardware and PCM.
None of the internal relays are simulated.

CRP 9-42 The switches internal to this back panel, PCIS 2, are
complete in their physical and functional aspects and
supported by the simulator software, hardware and PCM.
None of the internal relajs are simulated.

CRP 9-45 The back panel, VITAL AC BREAKER, is complete in its
physical and functional aspects and supported by the
simulator software, hardware and PCM.

CRP 9-46 The INSTRUMENT AC BREAKER back panel is complete in its
physical and functional aspects and supported by the
simulator software, hardware and PCM.

() CRP 9-47 This vertical back panel, CONTAINMENT ATMOSPHERE, is

complete in its physical and functional aspects and is
supported by the simulator software, hardware and PCM.

CRP 9-48 This vertical back panel, WEATHER RECORDER, is complete
in its physical and functional aspects and is supported
by the simulator software, hardware and PCM.

CRP 9-49 This vertical back end panel is a complete mock-up with
photographs of the hardware behind each bezels, and they
do not function.

CRP 9-50 The AOG vertical boek panel is complete in its physical
and functional aspects and is supported by the simulation
software, hardware and PCM.

TSIP The right side end back panel, TURBINE SUPERVISORY, has
two internal switches and one light that are supported
by the simulation software, hardware and PCM.

RCIC ALT The RCIC Alt S/D panel is located in a separate room
S/D PANEL in the rear of the Simulator. It is complete in its
82-1 physical and functional aspects and is supported by the

simulation software, hardware and PCM.

13
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SRV A Alt This panel is attached to the RCIC Alt S/D panel.
S/D PANEL The single switch is functional and fully supported.

RHR ALT The RHR Alt S/D panel is located in a separate room
S/D PANEL in the rear of the Simulator. It is complete in its
CP 82-2 physical and functional aspects and is supported by the

simulation software, hardware and PCM.

CAD A The CAD 'A' MONITORING panel is located in the center
PANEL rear of the simulator and is complete in its

physical and functional aspects and is supported
by the simulation software, hardware and PCM.
The CAD 'B' panel is not simulated.

H /0 H /O MONITORING panel is located near the CAD 'A'

MbNIkOR panek at the center rear of the Simulator and is2

PANEL complete in its physical and functional aspects and
is supported by the simulation software, hardware and
PCM. In the Control Room it is attached to the CAD
panel. H /0 panel attached to the 'B' CAD panel is not

2 2
simulated

Q D/G ENGINE The DIESEL GENERATOR 'A' ENGINE and LOCAL
Q & LOCAL CONTROL panel are located in a separate room in the

CONTROL rear of the simulator. These two panels are
PANEL complete in their physical and functional aspects

and are supported by the simulation software,
hardware and PCM. The relays are mock-ups
with photographs placed behind the relay bezels.
The local panel is missing the stairs and lower half
of the blank panel. D/G 'B' and its local panel are
not simulated.

EMERGENCY FIRE The three EMERGENCY FIRE DAMPER SWITCHES are
DAMPER SWITCHES located near CRP 9-3 and are complete in their

physical and functional aspects.

METEOROLOGICAL Is located in the rear of the simulator. This
DECWRITER output device is complete in its physical and

functional aspects.

FIRE DETECTION This panel is located in the rear of the simulator
PANEL and is complete in it physical and functional

aspects.

O
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INSTRUCTOR STATION The PCM is located to the right as one enters

(PCM) the Simulator Room. The top of the PCM has
one-way glass. It reflects the requirements

.

of the simulator design specification.

.

CONTROL ROOM The Control Room furniture (Shif t Supervisor's desk,
FURNITURE SCRO's desk, CRO's desk, ACRO's desk and the SE's

desk) is replicated in the proper location in the=

Simulator Room.
_

E

i

The degree of panel simulation, as described above, has been
reviewed by the simulation group and the Operations Training
Supervisor. The assessment results indicate that no training value
is lost due to the differences in fidelity.

:

PERFORMED BY: Allen Thomas, Gary LeClair, Al Chesley
'

O
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g' VERMONT YANKEE SIMULATOR CERTIFICATION
CONTROL ROOM ENVIRONMENT

ARRANGEMENT:

The simulator and the control room are approximately the same
size, 3600 sq. ft., but are proportioned differently. The
control room has several side rooms to the left as you enter the,

main access door: A kitchen, toilet, operations offices (2) and
a security office. With this area included, the control room is
approximately 4150 sq. ft.

The dimensions of all the panels in the control room and the
simulator are the same.

The CAD panel (the simulator only has a panel A) is located in
the center rear of the simulator. The CAD panel in the control
room is to the right rear of the room near the access doors. The
H /0 Monitoring panel is attached to the CAD panel in the2 2

control room. The H /0 Monitoring panel is next to the CAD2 2

panel in the simulator.

The Fire panel is to the left rear of the simulator near CRP 9-
49. The Fire panel in the control room is in the security
office.

() The area in the simulator between the right rear back panels and
the rear wall is 4'5". This area in the control room is 10',
which is the location of the Project Save Computer, PCIS
Temperature Switch Test Par.el, Security Computer, Seismic Monitor
Workstation, CAD panels, and Used Strip Charts. The area to the
left rear in the simulator is 7'2" from rear panel to wall. The
same area in the control room is 4'.

The distances between the rows of panels are the same in both the
control room and the simulator. The distance between the second
and third row is 5', and between the third and forth row is 3'3".
The distances between the front horseshoe and the second row,
both left and right of the horsesht3 is the same distance in both
the control room and the simulator.

The distance from CRP 9-8 to the wall is 6'8" in the simulator
and only 34" in the control room. The distance from CRP 9-3 and
the wall is 6'2" in the simulator and only 46" in the control
room.

LIGHTING AND CEILING:

The simulator has recessed fluorescent lighting arranged in metal
acoustical ceiling tile squares. The Control Room has two sets

Half is a suspended ceiling with the fluorescent
of lighting:tributed above the silver squared suspended ceilinglighting dis
tiles, the other half is a recessed fluorescent light in the

O
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normal acoustical rectangular tiles. The simulator has three
- emergency incandescent rectangular lights near the front panel

horseshoe for Loss of Power scenario; the front fluorescent
lights go out while the rear fluorescent lights for the back
panel remain on. The control room has eight incandescent
emergency lights for the front panels. Several back panels have
similar lighting. The floor-to-ceiling height in the Simulator
is 9'8" while the floor-to-ceiling height in the Control Room is
10'.

FLOORING:

The simulator is mmpletely carpeted on a raised 2' x 2' computer
floor. The color of the carpet is tan with the exception of
approximately 4'6" area near the front panel, CRP 9-3 through CRP
9-8 which is a brown carpet. The Control Room is cumpletely
carpeted light grey between the front access doors and the desks.
There is a multi-color grey carpet in the area from the front of
the desks to the front panele and beyond in the walkways around
CRP 9-3 and 9-8. The back panel area is completely carpeted in
tan. The Control Room carpet is placed on a solid concrete
floor.

ACCESS:

Normal access to the simulator is through the wooden door side
entrance next to the CRP 9-8 (Unit W6) and the PCM. A second
entrance is a glass door from the computer room to the simulator
and is near CRP 9-3 (Unit k1). There is an entrance to the

O Training Center Electrical Room on the right rear side of the
simulator.

Normal access to the control room is through the card-keyed
double metal doors, directly behind the Shift Supervisor's desk.
The other access door, also a card-keyed double metal door, is in
the rear of the control room behind the TSIP Panel.

SIDE ROOMS:

There are three side rooms at the back of the simulator: two for
the Alternate Shutdown panels, RCIC and RHR, and one for the two
Diesel panels.

These rooms are not in the control room because the panels are
located in their respective areas in the plant. The simulator

,

| also has a Hardware Support Area between the Alternate Shutdown
Rooms and the Diesel Room.

OTHER DIFFERENCES:

A raised Instructor Station or Problem Control Monitor (PCM) is
located inside the simulator to the right of the normal access.

The simulator has a viewing-gallery to the right of the PCM and
behind the Shift Supervisor's desk. It also has glass windows
between the simulator and the Computer Room. All the glass walls

5
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have draw curtains to limit external observations as necessary.O The control room has no glass walls or windows.

The size of the left operator's desk is smaller in the simulator
than in the control room; this allows access between the desk and
the PCM.

The communication systems, Gai-tronics and Emergency telephones
are the same in both the simulator and the control room.

The simulator has a central vacuuming system with outlet in the
floor in several locations throughout the simulator.

The chairs are different in the simulator than in the control
room.

The-HVAC Unit in the simulator is located behind CRP 9-5. Air
vents are located in the floor in non-normal access areas. The
exhaust is located in the ceiling. SAC-1 is the ilVAC unit in the
control room with the intake and exhaust located in the ceiling.

The simulator has a halon system that discharges from the
ceiling. Smoke detectors are located in the ceiling, and below
the flooring. Each control room panel has its own smoke
detector. Some of the larger panels have several detectors.

The control room has an Emergency Breathing Air System, the
simulator does not.

O
\s / The location of the control room plant drawings and the simulator

plant drawings are in different locations. Both are located near
the Shift Supervisor's desk. The simulator has several cabinets
near CRP 9-8 and 9-49, these cabinets contain the original
Simulator Reference Data ase.

The aanel door fixtures are different in the simulator than those
in the control room.

The simulator has two cameras mounted in the ceiling and several
ceiling mounted microphones that are used for recording. The
control room does not have this feature.

The simulator-has a digital clock used for ERFIS to show the
differences in real and simulator run time. The control room
does not have this digital clock on top of CRP 9-5 panel.

The simulator has a set of double doors in the left rear portion
of the room for access to and from the warehouse area. These
doors do not exist in the control room.

PERFORMED BY: ALLEN THOMAS

O
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[ VERMONT YANKEE SIMULATOR CERTIFICATION* INITIAL CONDITION IDENTIFICATION

Note that these are the most recent ICs, and the initial
conditions cited in the Transient test abstracts may be
slightly different.

IC RX CORE RX TEMP XE CORE REMARKS
NO PWR FLOW PRESS (F) REACT LIFE

(PSIG)

9/11/90
1 0 0 0 136 0 BOC COLD S/D COND SYS IS

DEPRESSURIZED

9/17/90
2 0 28 0 146 0 BOC APPROACH TO CRITICAL

SEQ 14-Al GRP 2

9/17/90
3 1 28 50 295 0 BOC HEATUP IN PROGRESS

SEQ 14-Al GRP 7

9/21/90
4 3 29 245 401 0 BOC HEATUP IN PROGRESS

(~] SEQ 14-Al GRP 13
~# 9/21/90

5 4 30 887 528 1 BOC STARTUP IN PROGRESS
SEQ 14-Al GRP 14

9/21/90
6 22 37 930 516 1 BOC 1 1/2 BYP ON EPR

SEQ 14-Al GRP 39
--.

9/21/90
7 33 49 938 522 1 BOC 35% PWR

SEQ 14-Al GRP 52

9/21/90
8 71 59 972 516 104 BOC 70% PWR

SEQ 14-Al GRP 150

9/14/90
9 100 93 1007 525 104 BOC 100% PWR (SUMMER)

SEQ 14-Al GRP 150

9/21/90
. 10 99 93 1007 525 104 BOC 100% PWR (WINTER)
| SEQ 14-Al GRP 150
|
1

O
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# VERMONT YANKEE SIMULATOR CERTIFICATION
INITIAL CONDITION IDENTIFICATION

IC RX CORE RX TEMP XE CORE REMARKS
NO PWR FLOW PRESS (F) REACT LIFE

(PSIG)

9/13/90
11 0 28 1 214 0 MOC APPROACH TO CRITICAL

SEQ 14-Al GRP 2

9/14/90
12 39 50 943 519 2 MOC S/U IN PROGRESS

SEQ 14-Al GRP 66

9/13/90
13 71 57 970 515 107 MOC 70% PWR

SEQ 14-Al GRP 98

9/13/90
14 98 93 1003 525 105 MOC 100% PWR (SUMMER)

SEQ 14-Al GRP 98

9/13/90
15 ;00 94 1005 525 106 MOC 100% PWR (WINTER)

SEQ 14-Al GRP 98

9/13/90
16 0 28 2 218 0 EOC APPROACH TO CRITICAL

SEQ 14-B2 GRP 3

9/13/90
17 4 29 919 532 0 EOC S/U IN PROGRESS

SEQ 14-B2 GRP 14

9/13/90
18 71 63 972 518 106 EOC 70% PWR

SEQ 14-B1 GRP 248

9/13/90
19 100 99 1008 526 105 EOC 100% PWR (WINTER)

SEQ 14-B2 GRP 248
,

9/13/90
20 100 99 1008 527 105 EOC 100% PWR (SUMMER)

SEQ 14-B2 GRP 248

12
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O' VERMONT YANKEE SIMULATOR CERTIFICATION
SIMULATOR FEATURES

The simulator has several major capabilities which allow the
instructor to dynamically control the training exercise. Some of
these features are controlled through pushbutton indicators and
others through the CRT displays. The following is a basic
description of the major features. A more detailed description
is contained in section II and III of the Instructor's Operations
Manual.

INITIAL CONDITION

Allows the starting of a training' session from
a predetermined starting point.

FREEZE

Allows stopping and starting dynamic simulation.

SNAPSHOT

Allows the instructor to record the present status of
7-~g the simulator for future use as an initial condition.

BACKTRACK

Allows the instructor to back up the simulation to a
previously stored plant condition.

REPLAY RECORD I/O

The capability to record up to two hours of
panel output for a later replay.

TIME CONTROL

Allows the simulator to run faster than or slower
than real time.

MALFUNCTIONS

Abnormal operational conditions that can be inserted
into the scenario to teach problem analysis and recovery
procedures.

BOOLEAN TRIGGER

Allows the automatic triggering of malfunctions.

13
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O
INSTRUCTOR DIRECTED ACTIONS

Allow the instructor to control equipment and systems
external to the control room.

I/O nVERRIDE

Allows the instructor to set the state of any control room
I/O device.

MONITORED PARAMETERS

Allow the instructor to monitor the values of all control
room instrumentation.

ANALOG TREND

Allows up to eight analog parameters to trend concurrently
on a brush recorder.

TRAINEE PERFORMANCE REVIEW

An automatic testing tool which monitors the students'
performance and provides a printed output upon request.

COMPUTER AIDED EXERCISE PROGRAM

Allows the instructor to set un a predefined exercise that
will run under computer control.

O u !
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VERMONT YANKEE SIMULATOR CERTIFICATION
\- INSTRUCTOR DIRECTED ACTIONS

DIGITAL IDAS

CDR04 CST-86B SEAL WTR SPLY TO HOGG VL CLOSE OPEN
CDR08 CONDENSATE DEMIN A (SERVICE) IN OUT
CDR09 CONDENSATE DEMIN B (SERVICE) IN OUT
CDR10 CONDENSATE DEMIN C (SERVICE) IN OUT
CDR11 CONDENSATE DEMIN D (SERVICE) IN OUT
CDR12 CONDENSATE DEMIN E (SERVICE) IN OUT
CDR16 COND DEMIN SYS HI/LO BAL OVRIDE NORM RESET
CDR18 BYPS VLV OG-559 ARND AFTER CONDE CLOSE OPEN
CDR19 MAKE UP DEMIN SERVICE IN OUT
CSR05 CS-26A CS'A' FULL FLW TST VLV ACB OPEN CLOSE

OPEN CLOSECSR06 CS-26B CS'B' FULL FLW TST VLV ACB ~
CLOSE OPENCSR07 CS-35A 'A' CS PRESS LINE ISO VLV

CSR08 CS-35B 'B' CS PRESS LINE ISO VLV CLOSE OPEN
CSR09 'A' CORE SPRAY PUMP BRKR OPEN CLOSE
CSR10 'B' CORE SPRAY PUMP BRKR OPEN CLOSE
CSRll CS-SA 'A' CS MIN FLW VLV ACB OPEN CLOSE
CSR12 CS-5B 'B' CS MIN FLW VLV ACB OPEN CLOSE
CSR13 CS-7A 'A' CS TORUS SUCT VLV ACB OPEN CLOSE
CSR14 CS-7B 'B' CS TORUS SUCT VLV ACB OPEN CLOSE
CUR 01 CUFD 'A' RWCU DEMINERALIZER INSERV OUTSE
CUR 02 CUFD 'B' RWCU DEMINERALIZER INSERV OUTSE
CUR 03 CU-63 CLNUP&CRD DIS MN ISO V FWL CLOSE OPEN

(NI CUR 06 RX WATER CLEARUP ANNUNCIATOR PANEL NORM RESETi
'# DGR01 'B' DIESEL LOCKOUT RELAY TRIP RESET

DGR04 'A'DG FUEL RACK MECH LATCH (& TR RESET TRIP
DGR05 1A D/G ALT SHDN XFER SW SS-33/ NORM EMERG
DGR06 1A D/G BKR SWITCH (LOCAL KEYLOCK) TRIPNORMCLSE
DGR07 'B' D/G ANNUNCIATOR PANEL NORM RESET
EDR01 125V DC CNTL PWR TO 4KV TO BUS 1 NORh ALTER
EDR02 125V DC CNTL PWR TO 4KV TO BUS 2 NORM ALTER
EDR03 125V DC CNTL PWR TO 4KV TO BUS 3 NORM ALTER
EDR04 BUS 8 TIE TO MCC68 OPEN CLOSE
EDR05 UPS MNTEN TIE BKR MCC889A MCC9B OPEN CLOSE
EDR06 UPS MNTEN TIE BKR MCC889B MCC8B OPEN CLOSE
EDR07 UPS ALT SUPLY BKR AT MCC89A OPEN CLOSE
EDR08 UPS ALT SUPLY BKR AT MCC89B OPEN CLOSE
EDR09 UPS SUPLY BKR AT 480V BUS 8 OPEN CLOSE
EDR10 UPS SUPLY BKR AT 480V BUS 9 OPEN CLOSE
EDR11 UPS OUTPUT BKR AT MCC89A OPEN CLOSE
EDR12 UPS OUTPUT BKR AT MCC89B OPEN CLOSE
EDR13 VITAL MG DC INPUT BKR OPEN CLOSE
EDR14 VITAL MG AC INPUT BKR OPEN CLOSE
EDR15 VITAL MG START SWITCH OFF AUTRDCRN
EDR16 VITAL MG AC OUTPUT BKR OPEN CLOSE
EDR17 125 VDC BUS DC-3A MN THRVER SWCH NORM EMERG
EDR18 125 VDC BUS DC-2A MN THRVER SWCH NORM EMERG
EDR19 125 VDC BUS DC-3 MN THRVER SWCH NORM EMERG
EDR20 120/240 VAC INSTR BS AUTOXFER SW NORM EMERG
EDR21 480 VAC BUS 8 LNP LD SHD RLY(lLD NORM RESET

15
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EDR22 480 VAC MCC8A.LNP LD SHD RLY(5LD NORM RESET>

EDR23 480 VAC MCC88 LNP LD SHD RLY(5LD NORM RESET
*

EDR24 480 VAC MCC8C LNP LD SHD ELY(3LD NORM RESET
EDR25 480 VAC McC9A LNP LD SHD RLY(3LD NORM RESET
EDR26 480 VAC MCC9B LNP LD SHD RLY(6LD NORM RESET
ECP27 480 VAC MCC9C LNP LD SHD RLY(ILD NORM RESET
EDR2b 125 VCC PN DC-2-AS 'A'D/G DC SPL OPEN CLOSE
EDR29 125VDC DC-2-AS ALT PWR 4KV BUS 4 OPEN CLOSE
EDR30 125VDC DC-2-AS ALT PWR 480KV B 4 OPEN CLOSE
EDR31 125VDC DC-2-AS EMG DC FD MTS13-2 OPEN CLOSE
EDR32 480V BUS 9 ALT SHUTDN X-FER SWIT NORM EMERG
EDR33 480V BUS 9 EMGCN PWR XFER SWITCH NORM EMERG
EDR34 BKR 49 ALT SHDN XPER SW SS-330 NORM EMERG
EDR35 4KV BUS EMG CNTL PWR XFER SW NORM EMERG
EDR36 125VDC DC-1-AS DC FD TO CP-82-1 OPEN CLOSE
EDR37 125VDC DC-1-AS EMG FD MTS-13-1 OPEN CLOSE
EDR38 MTS-13-1 XFER SW EMG PWR CP-82-1 NORM EMERG
EDR40 DELETED
EDR41 4KV BKR 49 CROSSTIE (LOC KEYLOCK TRIPNORMCLSE
EDR42 JDDG START AND TIE TO MCC 9 OPEN CLOSE
EGR02 MAIN GEN CORE MONITOR IN OUT
EGR03 MAIN GENER DISCONNECT LINKS INSTAL REMOVE
EGR04 STAT CLG PM RES PM TST 3WY VSC45 NORM TEST
EVR01 SEAS SEL-AIR /WTR DEG F A B C
FPR01 DIESEL FIRE PUMP HANDAUTOOFF
FPR02 ELECTRIC FIRE PUMP HANDAUTOOFF
FWR06 CST-86B SEAL WTR SPLY TO HOGG VL CLOSE OPEN
FWR10 CONDENSATE DEMIN A (SERVICE) IN OUT
FWR11 CONDENSATE DEMIN B (SERVICE) IN OUT

O. FWR12 CONDENSATE DEMIN C (SERVICE) IN OUT
FWR13 CONDENSATE DEMIN D (SERVICE) IN OUT
FWR14 CONDENSATE DEMIN E (SERVICE) IN OUT
FWR18 COND DEMIN SYS HI/LO BAL OVRIDE NORM RESET
FWR20 BYPS VLV OG-559 ARND AFTER CONDE CLOSE OPEN
FWR21 MAKE UP DEMIN SERVICE IN OUT
FWR22 CONDENSATE DEMIN ANNUNCIATOR PANEL NORM RESET
HPR01 HPCI-25 ACB MIN FLOW VALVE OPEN CLOSE
IAF^ SA-82A SERV AIR SPLY TO'A'D/G VL CLOSE OPEN
I A' iA-82B SERV AIR SPLY TO'B'D/G VL CLOSE OPEN
IA - A' AIR COMPRESSOR SWITCH LEADOFF LAG
IAhd. 'B' AIR COMPRESSOR SWITCH LEADOFF LAG
IAR05 'C' AIR COMPRESSOR SWITCH LEADOFF LAG
IAR06 'D' AIR COMPRESSOR SWITCH LEADOFF LAG
IAR07 CONTAINMENT AIR COMPRESSOR SW HANDOFF AUTO
IAR08- IA-90D IA TO CONT X-CONN (SPEC FL CLOSE OPEN
IAR09 IA-73/73A/ SPECTACLE FLANGE CLOSE OPEN
IAR10 'A' AIR COMPRESSOR SWITCH RUN EMERST
IARll 'B' AIR COMPRESSOR SWITCH RUN EMERST
IAR12 'C' AIR COMPRESSOR SWITCH RUN EMERST
IAR13 'D' AIR COMPRESSOR SWITCH RUN EMERST
IAR14 'A' INSTR DRYWER ISOLATION NORM ISOLAT
IAR15 AIR COMPRESSORS HIGH TEMP MANU RESET NORM RESET
MCR01 C-45A AIR EJECTOR IST STG DRN VL CLOSE OPEN
MCR02 C-45B AIR EJECTOR IST STG DRN VL CLOSE OPEN
MCR03 CND WTR BOX PRIMING FM PS2-1A+1B BRASOFF ARBS
MSR01 AS-1 MAIN STEAM TO SJAE VLV CLOSE OPEN

O
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NMR01 APRM 'B', LPRM INPUT 2B-16-33 OPER BYPASS

O NMR02 APRM 'B', LPRM INPUT 3B-16-25. OPER BYPASS
NMR03 APRM 'B', LPRM INPUT 4 B-32-17 OPER BYPASS
NMR04 APRM 'B', LPRM INPUT 5B-32-09 OPER BYPASS
NMR05 APRM 'B', LPRM INPUT 6B-24-09A OPER BYPASS
NMR06 APRM 'B', LPRM INPUT 1D-16-41 OPER BYPASS
NMR07 APRM 'B', LPRM INPUT 2D-32-33 OPER BYPASS
NMR08 APRM 'B', LPRM INPUT 4D-32-25 OPER BYPASS
NMR09 APRM 'B', LPRM INPUT 50-16-17 OPER BYPASS
NMR10 APRM 'B', LPRM INPUT 60-16-09 OPER BYPASS
NMRll APRM 'B', LPRM INPUT 1A-24-41 OPER BYPASS
NMR12 APRM 'B', LPRM INPUT 2A-08-33 OPER BYPASS
NMR13 APRM 'B', LPRM INPUT 4A-08-25 OPER BYPASS
NMR14 APRM 'B', LPRM INPUT SA-40-25 OPER BYPASS
NMR15 APRM 'B', LPRM INPUT 6A-24-17 OPER BYPASS
NMR16 APRM 'B', LPRM INPUT 1C-24-33 OPER BYPASS
NMR17 APRM 'B', LPRM INPUT 2C-24-25 OPER BYPASS
NMR18 APRM 'B', LPRM INPUT 3C-08-17 OPER BYPASS
NMR19 APRM 'B', LPRM INPUT 4C-40-17 OPER BYPASS
NMR20 APRM 'B', LPRM INPUT SC-08-09 OPER BYPASS
NMR21 APRM 'C', LPRM INP'1T 2B-32-33 OPER BYPASS
NMR22 APRM 'C', LPRM INPur 5B-16-17 OPER BYPASS
NMR23 APRM 'C', LPRM INPUT 2D-16-33 OPER BYPASS
NMR24 APRM 'C', LPRM INPUT 4D-32-17 OPER BYPASS
NMR25 APRM 'C', LPRM INPUT 6D-24-09C OPER BYPASS
NMR26 APRM 'C', LPRM INPUT 2A-24-25 OPER BYPASS
NMR27 APRM 'C', LPRM INPUT SA-08-09 OPER BYPASS
NMR28 APRM 'C', LPRM INPUT 1C-24-41 OPER BYPASS
NMR29 APRM 'C', LPRM INPUT 4C-08-25 OPER BYPASS

sO NMR30 APRM 'C', LPRM INPUT 5C-40-25 OPER BYPASS
NMR31 APRM 'E', LPRM INPUT 1B-24-33 OPER BYPASS
NMR32 APRM 'E', LPRM INPUT 28-24-25 OPER BYPASS
NMR33 APRM 'E', LPRM INPUT 3B-08-17 OPER BYPASS
NMR34 APRM 'E', LPRM INPUT 4B-40-17 OPER BYPASS
NMR35 APRM 'E', LPRM INPUT 5B-08-09 OPER BYPASS
NMR36 APRM 'E', LPRM INPUT 1D-24-41 OPER BYPASS
NMR37 APRM 'E', LPRM INPUT 2D-08-33 OPER BYPASS
NMR38 APRM 'E', LPRM INPUT 4D-08-25 OPER BYPASS
NMR39 APRM 'E', LPRM INPUT 5D-40-25 OPER BYPASS
NMR40 APRM 'E', LPRM INPUT 6D-24-17 OPER BYPASS
NMR41 APRM 'E', LPRM INPUT 2A-16-33 OPER BYPASS
NMR42 APRM 'E', LPRM INPUT 3A-16-25 OPER BYPASS
NMR43 APRM 'E', LPRM INPUT 4A-32-17 OPER BYPASS
NMR44 APRM 'E', LPRM INPUT 5A-32-09 OPER BYPASS
NMR45 APRM 'E', LPRM INPUT 6A-24-09D OPER BYPASS
NMR46 APRM 'E', LPRM INPUT 1C-16-41 OPER BYPASS
NMR47 APRM 'E', LPRM INPUT 2C-32-33 OPER BYPASS
NMR48 APRM 'E', LPRM INPUT 4C-32-25 OPER BYPASS
NMR49 APRM 'E', LPRM INPUT SC-16-17 OPER BYPASS
NMR50 APRM 'E', LPRM INPUT 6C-16-09 OPER BYPASS
NMR51 APRM 'F', LPRM INPUT 1B-16-41 OPER BYPASS
NMR52 APRM 'F', LPRM INPUT 4B-32-25 OPER BYPASS
NMR53 APRM 'F', LPRM INPUT 6B-16-09 OPER BYPASS
NMR54 APRM 'F', LPRM INPUT 3D-16-25 OPER BYPASS
NMR55 APRM 'F', LPRM INPUT SD-32-09 OPER BYPASS
NMR56 APRM 'F', LPRM INPUT 1A-24-33 OPER BYPASS
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NMR57 APRM 'F', LPRM INPUT 3A-08-17 OPER BYPASS

Os
NMR59 APRM 'F', LPRM INPUT 4A-40-17 OPER BYPASS
NMR59 APRM 'F', LPRM INPUT 2C-08-33 OPER BYPASS
NMR60 APRM 'F', LPRM INPUT 6C-24-17 OPER BYPASS
NMR79 TIP MACHINE SELECT 1 2 3
OGR02 AOGCCW 'A' COOLING FAN CNTL SW OFF AUTO
OGR03 AOGCCW 'B' COOLING FAN CNTL SW OFF AUTO
OGR04 AOGCCW 'A' COOLING PUMP CNTL SW OFF ON
OGR05 AOGCCW 'B' COOLING PUMP CNTL SW OFF ON
OGR09 AOG VACCUM DRAG VALVE OG-833A OPEN CLOSE
PCR01 V-16-19-5A DRWEL/ TORUS VAC BKR NORM TEST
PCR03 LOCAL SWITCH SW-2 OUTSIDE DG ROOM TEF-2 AUTO RUN
PCR04 RX BLG VENTLN SUP FAN (RSF-1A) OFF AUTOON
PCR05 RX BLG VENTLN SUP FAN (RSF-1B) OFF AUTOON
PCR06 RX BLG VENTLN SUP FAN SELETR SW ASTBOFF 3 STB
PCR07 RX BLG VENTLN EXHST FAN (REF-1A OFF NORMON
PCR08 RX BLG VENTLN EXHST FAN (REF-1B OFF NORMON
PCR09 RX BLG VENTLN EXHST FAN SEL SW1 ASTBOFF BSTB
PCR10 TURB BLG VENTLN SUP FAN (TSF-1A OFF AUTOON
PCRll TURB BLG VENTLN SUP FAN (TSF-1B OFF AUTOON
PCR12 TURB BLG VENTLN SUP FAN SEL SW1 ASTBOFF BSTB
PCR13 TURB BLG VENTLN SUP FAN (TSF-2A OFF AUTOON
PCR14 TURB BLG VENTLN SUP FAN (TSF-2B OFF AUTOON
PCR15 TURB BLG VENTLN SUP SELECTOR SW ASTBOFF BSTB
PCR16 TURB BLG VENTLN EXHST FAN (TEF1A) OFF NORMON
PCR17 TURB BLG VENTLN EXHST FAN (TEF1B) OFF NORMON
PCR18 TURB BLG VENTLN EXHST FAN SEL S ASTBOFF BSTB
PCR19 6 INCH NITROGEN SPECTACLE INSTLD NOFLOW FLOW
PCR20 HVAC ANNUNCIATOR PANEL NORM RESET

f]/ PCR21 NITROGEN LINE (2 IN AC-29) SPEC FLNG FLOW NOFLOW
(_ PCR22 RRU-5 RHRSW PUMP AREA SW-23 OFF AUTORUN

PCR23 RRU-6 RHRSW PUMP AREA SW-24 OFF AUTORUN
PCR24 RRU-7 RHR & CS PUMP AREA SW-25 OFF AUTORUN
PCR25 RRU-8 RHR & CS PUMP AREA SW-26 OFF AUTORUN
PPR02 PRINTER COMPUTER ROOM OFF ON
PPR03 PRINTERS SIMULATOR ROOM OFF ON
PPR04 LIMIT CYCLE OSCILLATIONS NO YES
RCR01 RCIC-27 MINIMUM FLOW VLV ACB OPEN CLOSE
RCR03 RCIC TRIP & THROTTLE VLV NORM RESET
RCR04 RCIC-V13-16 STM SPLY LN ISO VL CLOSE OPEN
RCR05 RCIC-V13-15 STM SPLY LN ISO VL CLOSE OPEN
RCR06 CP-82-3 RCIC ALT SHDN XFR S-ll88 NORM EMERG
RCR07 CP-82-3 RCIC ALT SHDN XFR S-ll89 NORM EMERG
RCR08 MTS-13-2 MAN THVR EM PWR RCIC-16 NORM EMERG

| RCR09 RCIC V13-15 STM SPLY LN ISO VL88 CLSENORMOPEN
RCR10 RCIC V13-16 STM SPLY LN ISO VL89 CLSENORMOPEN
RDR01 CRD-94 STATION DISCH TO RX VLV CLOSE OPEN
RDR06 CRD DR WTR FILTR F-16-A (SERVICC IN OUT
RDR07 CRD DR WTR FILTR F-16-B (SERVICC IN OUT
RDR08 CRD FLW CNTL STATION FCV-19A(SER IN OUT
RDR09 CRD FLW CNTL STATION FCV-19B(SER IN OUT
RDR10 REFUELING INTERLOCKS (ROD BLKS) OFF ON
RHR03 RHR-16A 'A' LOOP MIN FLW VL ACB OPEN CLOSE

l RHR04 RHR-16B 'B' LOOP MIN FLW VL ACB OPEN CLOSE
RHR07 RHR-66 (DRN)RHR TO RADWAS VL ACB OPEN CLOSE'

RHR08 RHR-26A RHR CONT SPR ISO VL ACB OPEN CLOSE
y+i
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RHR09 RHR-26B RHR CONT SPR ISO VL ACB OPEN CLOSE

RHR10 RHR-38A TORUS SPR ISO VLV ACB OPEN CLOSE

.

. RHRll RHR PUMP 'A' ACB OPEN CLOSE-

RHR12 RHR PUMP 'B' ACB OPEN CLOSE

RHR13 RHR PUMP 'C' ACB OPEN CLOSE

RHR14 RHR PUMP 'D' ACB OPEN CLOSE

RHRIS RHR-34A CONT SPR TST BYPS VL ACB OPEN CLOSE

RHR16 RHR-34D CONT SPR TST BYPS VL ACB OPEN CLOSE

RHR17 RHR-39A CONT SPR TST DISCH ACB OPEN CLOSE

RHRIB RHR-39B CONT SPR TST DISCH ACB OPEN CLOSE

RHR19 RHR ROOM WTR TIGHT DOOR - NE OPEN CLOSE

RHR20 RHR ROOM WTR TIGHT DOOR - SE OPEN CLOSE

RHR37 RHR-17/18 SHDW CLG SU ISO VL LCO SW LOCK OPEN

RHR39 1A RHR PM ALT SHDN XFER SW 1031 NORM EMERG

RHR40 RHR-17 ALT PWR BKR (ON BUS 9) OPEN CLOSE

RHR41 A RHR PUMP SWITCH (LOCAL KEYLOK) TRIPNORMCLSE
RPR01 'A' RPS MG SET OUTPUT BKR OPEN CLOSE

RPR02 'B' RPS MG SET OUTPUT BKR OPEN CLOSE

RPR03 RPS ALT SPLY BKR CBl 480V MCC 8B OPEN CLOSE

RPR04 SRM 'A' SHORTING LINK REMOVE INSTAL
RPR05 SRM 'B' SHORTING LINK REMOVE INSTAL
RPR06 SRM 'C' SHORTING LINK REMOVE INSTAL
RPR07 SRM 'D' SHORTING LINK REMOVE INSTAL
RPR08 RPS CH A3 SHORTING LINKS REMOVE INSTAL
RPR09 RPS CH B3 SHORTING LINKS REMOVE INSTAL
RPR10 RPS APRM BUS A RESET SWITCH NORMAL RESET

RPR11 RPS APRM BUS B RESET SWITCH NORMAL RESET

RPR12 MSL LO LV HI FLO NOT IN RUN BYPASS NORMAL BYPASS
RPR13 RCU LO LVL/HI TEMP ISOL BYPASS NORMAL BYPASS
RPR14 RCU LO LVL ISOLATION BYPASS NORMAL BYPASS

C) RPR15 HPCI CST RETURN INTERLOCK BYPASS NORMAL BYPASS

RPR16 RCIC CST RETURN INTERLOCK BYPASS NORMAL BYPASS

RPR17 RB VENT ISOLATION BYPASS NORMAL BYPASS

RPR18 SLC TNK LINEUP TO RX VSL NORMAL TSTTNK

RPR19 RX HI LVL RFP TRIP BYPASS NORMAL BYPASS

RRR01 'A' RECIRC M.G LOCKOUT RELAY NORM RESET

RRR02 'B' RECIRC M.G LOCKOUT RELAY NORM RESET

RRR03 'A' RECIRC M.G D.C LUBE OIL PMP STOPNORMSTRT

RRR04 'B' RECIRC M.G D.C LUBE OIL PMP STOPNORMSTRT

RRR05 'A' RECIRC M.G SCOOP TUBE POWER ON OFF

RRR06 'B' RECIRC M.G SCOOP TUBE POWER ON OFF

RRR09 INSTRUMENT ROOT VALUE 14A/15A CLOSE OPEN

RRR10 INSTRUMENT ROOT VALUE 14B/15B CLOSE OPEN

RRRll BUS 89A SPLY BKR V2-53A REC PM CLOSE OPEN

RRR12 BUS 89B SPLY BKR V2-53B REC PM CLOSE OPEN

RRR13 BUS 89A SPLY BKR V2-43A REC PM CLOSE OPEN

RRR14 BUS 89B SPLY BKR V2-43B REC PM CLOSE OPEN

RWR01 RWM TRANSFER SELECTION GEPAC ERFIS

SLR01 SLC-20/DW-41-SBLC TANK MAKEUP CLOSE OPEN

SLR02 SLC-15 MAN ISO COMB DIS ST O DRW CLOSE OPEN

SLR03 SLC-12A SLC PM A MAN ISO SUC VLV- CLOSE OPEN

SWR 01 RCW-32A RBCCW CLG TO RDWS,A&C PM CLOSE OPEN

SWR 02 RCW-24A RBCCW CLG TO CRD B&D PHP CLOSE OPEN

SWR 03 RCW-28A RBCCW RTN RHR CRD RW HDR CLOSE OPEN

SWR 04 SW-32B ALT CLG RDWS,A,C RHR PHPS CLOSE OPEN

SWR 05 SW-24B ALT CLG TO CRD,B,D RHR PM CLOSE OPEN

19
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SWR 06 RCW-42A RHR SW X-TIE TO D/G CLOSE OPEN
/~' SWR 07 RCW-42B RHR SW X-TIE TO D/G CLOSE OPEN

- SWR 09 SW-16B ALT CLG SPLY RHR SW PHPS CLOSE OPEN'

SWR 10 SW-17/SW-11 AH CLG RTN RH SW2 CT CLOSE OPEN
SWR 11 SW-36A SW LOOP 'A' X-TIE ALT CLG CLOSE OPEN
SWR 12 SW-36B SW LOOP 'B' X-TIE ALT CLG CLOSE OPEN
SWR 17 RCW-29A/SW-29 MAN ISO VL RBCCW CLOSE OPEN I

SWR 18 SW-92A/101 SW IN/OUT MAN ISO V A CLOSE OPEN
SWR 19 SW-92B/90 SW IN/OUT MAN ISO VL B CLOSE OPEN
SWR 20 TCW-60A/61A TBCCW HX'A' MA IS VL CLOSE OPEN
SWR 21 TCW-60B/61B TBCCW HX'B' MA IS VL CLOSE OPEN
SWR 22 SW-62A/TCV-3 SW TO-FR TBCCW HX A CLOSE OPEN
SWR 23 SW-62B/TCV-6 SW TO-FR TBCCW HX B CLOSE OPEN
SWR 24 RCW-93A/93B RBCCW HX 'A'MA IS VL CLOSE OPEN
SWR 25 RCW-91A/91B RBCCW HX 'B'MA IS VL CLOSE OFEN
SWR 26 RHR-SW PUMP 'A' BREAKER OPEN CLOSE
SWR 27 RHR-SW PUMP 'B' BREAKER OPEN CLUSE
SWR 28 RHR-SW PUMP 'C' BREAKER OPEN CLOSE
SWR 29 RHR-SW PUMP 'D' BREAKER OPEN CLOSE
SWR 30 SW PUMP 'A' BREAKER OPEN CLOSE
SWR 31 SW PUMP 'B' BREAKER OPEN CLOSE
SWR 32 SW PUMP 'C' BREAKER OPEN CLOSE
SWR 33 SW PUMP 'D' BREAKER OPEN CLOSE
SWR 34 SW-6 MN TRAVEL SCREEN WASH OPEN CLOSE
SWR 35 SW-8 SW HDR TO FIRE MN X-CONN VL CLOSE OPEN
SWR 36 SW-13A SW SUPLY TO HDR 'A' VLV CLOSE OPEN
SWR 37 SW-13P SW SUPLY TO HDR 'B' VLV CLOSE OPEN
SWR 38 SW-18 RX BLG SW DISCH HDR VLV CLOSE OPEN
SWR 39 RCW-100 DI(MKUP) WTR BYPS LCV.1 CLOSE OPEN

.I s) SWR 40 SW-14B SW STRAINER BYPASS VLV CLOSE OPEN
\~./ SWR 41 SW-14E SW STRAINER BYPASS VLV CLOSE OPEN

SWR 42 RCW-142A AUT FILL ISO VL(RBCCW) CLOSE OPEN
SWR 43 SEAS SEL-AIR /WTR DEG F A B C
SWR 44 1C SW PM ALT SHDN XFER SW SS-427 NORM EMERG
SWR 45 1C RHR-SW PM ALT SHDN XFR SW1307 NORM EMERG
SWR 46 1A RHR-SW PM ALT SHDN XFR SW1305 NORM EMERG
SWR 47 1A SW PM ALT SHDN XFR SW SS-425 NORM EMERG
SWR 48 'A' RHR-SW PMP SWITCH (LOC KEYL) TRIPNORMCLSE
SWR 49 'C' RHR-SW PMP SWITCH (LOC KEYL) TRIPNORMCLSE
SWR 50 'A' SW PUMP SWITCH (LOC KEYLOCK) TRIPNORMCLSE
SWR 51 'C' SW PUMP SWITCH (LOC KEYLOCK) TRIPNORMCLSE
TCR01 LOCAL MAIN TU MASTER TRIP UNIT TRIP RESET
TURO1 AUX OIL PHP LOCAL TEST P.B. NORM TEST
TUR02 TURNG GEAR OIL PMP LOCL TEST P.B NORM TEST
TUR03 EMERGEN OIL PMP LOCL TEST P.B. NORM TEST
TUR04 'A' EPR OIL PUMP OFF ON
TUR05 'B' EPR OIL PUMP HANDOFF AUTO
TUR07 TEMP FOR TRAINING FALSE TRUE

ANALOG IDAS

CDR01 V-73-117 COND PRESS VLV %0 100
CUR 02 C-145A BYPAS ARND 3A HTR OUTL VL %0 100

O
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CDR03 C-145B BYPAS ARND 3B HTR OUTL VL %0 100

O CDR05 FDW-6A CONDENSATE PHP DISCH VLV %0 100
CDR06 FDW-6B G NGENSATE PMP DISCH VLV %0 100
CDR07 FDW-6C c#riMNSATE PHP DISCH VLV %0 100
CDR13 FCV-4 CN #adIRC FLW CNTL VLV GPM 0 6000
CDR14 FW-30 MANU DYPAS VLV ARND FCV-4 %0 100
CDR15 FW-18 MKUP/REJ MANU BYPAS VLV %0 100
CDR17 AO-SB-8 COND FLTR DEMIN DIPS VLV %0 100 !

CSR01 CS-BA 'A' CS SUCTN FROM CST VLV %0 100
CSR02 CS-8B 'B' CS SUCTH FROM CST VLV %0 100
CER03 CS-21A 'A' CS DISCH LN (FLSH)VLV %0 100

'

CSR04 CS-21B 'B' CS DISCH LN (FLSH)VLV %0 100
CUR 04 CU-FCV-16A 'A' DEMIN FLW CNT VLV GPM 0 100
CUR 05 CU-FCV-16B 'B' DEMIN FLW CNT VLV GPM 0 100
DGR02 'A' DIESEL GOVRNR DROOP SET 0 100
DGR03 'B' DIESEL GOVRNR DROOP SET 0 100
EGR01 MN GEN H2 PURITY ADJUSTMENT %0 100 |

EGR05 HN GEN H2 MAN PRESS REG ADJUST PSIG 0 60
FUR 01 V-73-117 COND PRESS VLV 40 100
FWR02 C-145A BYPAS ARND 3A HTR OUTL YL i0 100
FWR03 C-145B BYPAS ARND 3B HTR OUTL VL %0 100
FWR04 FDW-37A BYFAS ARND FDW-7A(HP HT) %0 100
FWR05 FDW-37B BYPAS ARND FDW-7B(HP HT) %0 100
FWR07 FDW-6A CONDENSATP. PHP DISCH VLV %0 100
FWR08 FDW-6B CONDENSATE PHP DISCH VLV %0 100
FWR09 FDW-6C CONDENSATE PMP DISCH VLV %0 100
FWR15 FCV-4 CN RECIRC FLW CNTL VLV GPM 0 6000
FWR16 FW-30 MANU BYPAS VLV ARND FLV-4 %0 100

i FWR17 FW-18 MKUP/REJ MANU BYPAS VLV %0 100
, FWR19 AO-SB-8 COND FLTR DEMIN BYPS VLV %0 100
' ~

HPR02 HPCI-23-12 TU EXH MANU ISOL VLV %0 100
MCR04 AE-7 COND VAC PHP SUCT ONLY %0 100
MCR05 SJAE STEAM SPLY PCV-1 STPT ADJ PSIG 0 200
NMR61 SRM 'A' GAIN ADJUSTMENT 0.5 1.5
NMR62 SRM 'B' GAIN ADJUSTMENT 0.5 1.5
NMR63 SRM 'C' GAIN ADJUSTMENT 0.5 1.5
SitR64 SRM 'D' UAIN ADJUSTHENT 0.5 1.5
NMR65 IRM 'A' GAIN ADJUSTMENT 0.5 1.5
NMR66 IRH 'B' GAIN ADJUSTMENT 0.5 1.5
NMR67 IRM 'C' GAIN ADJUSTMENT 0.5 1.5
NMR68 IRM 'D' GAIN ADJUSTMENT 0.5 1.5
NMR69 IRM 'E' GAIN ADJUSTMENT 0.5 1.5'

NMR70 IRM 'F' GAIN ADJUSTMENT 0.5 1.5
NMR71 APRM 'A' GAIN ADJUSTMENT 0.5 1.5
NMR72 APRM 'B' GAIN ADJUSTMBNT 0.5 1.5
NMR73 APRM 'C' GAIN ADJUSTHENT 0.5 1.5
NMR74 APRM 'D' GAIN ADJUSTMENT 0.5 1.5
NMR75 APRM 'E' GAIN ADJUSTMENT 0.5 1.5 '

NMR76 APRM 'F' GAIN ADJUSTMENT 0.5 1.5
NMR77 RBM 'A' GAIN ADJUSTMENT 0.5 1.5
NMR78 RBM 'B' GAIN ADJUSTMENT 0.5 1.5
OGR01 OG9049 OG-100 LINE DRAIN VLV %0 100
OGR06 OG-636 AIR PURGE SUPPLY TO 24IN DLY PIP % 0 100
OGR07 OG-635A AIR PGE SPLY RECOMB TRN %0 100

i

| OGR08 OG-635A AIR PGE SPLY RECMB TRN A %0 100
PPR01 INSTRUMENT NOISE ADJUST %0 5
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RCR02 RCIC-SSC-9 TU EXil Mall ISO VLV %0 100

0 RDR02 CRD-56 CllRGNG WTR HDR STOP VLV %0 100
ItDR03 CRD-150A 'A' CRD PHP DISCH VLV %0 100
RDR04 CRD-150B 'B' CRD PHP DISCil VLV %0 100
HDR05 CRD 40/40A CRD PHP TST BYPS VLV %0 100-

RDR11 'A'RX RECIRC CRD SEAL PRGE REG FL RT GPM 0 5

RDR12 'B'RX RECIRC CRD SEAL PRGE REG FL llT GPM 0 5

i RHR01 -RilR-30A RilR LOOP A PRSRIZNG VLV %0 100
RilR02 RHR-30B RilR LOOP B PRSRIZilG VLV %0 100
RHR05 RHR-23A 'A'RilR-ilX Mall INLET VLV %0 100,

Ri!R06 RilR-13B 'B'RHR-HX MAN IllLET VLV %0 100 ;

Hi!R21 RHR-28A 'A'RilR-ilX MAft OUTLT VLV %0 100
RilR22 RilR-28B 'B'RilR-ilX Mall OUTLT VLV %0 100-
RilH23 RilR-2 RilR LOOP A TO B X-TIE VLV %0 100
RHR24 RilR70A/71A CN FL VL TO A RilRLPCI %0 100

i RilR25 RilR70B/71B C!i FL VL TO B HilHLPCI %0 100
RHR26 RilH-45 CN FL VL TO RilR llD SP Lt1 %0 100
RilR27 Hl!R73/74 Cl4 FL VL TO RC LPRHR SU %0 100
RilR28 RilR68 CN FL VL TO RilR56&OR RilR75 %0 100
RHR29 RilR-56 CN FL VL TO 'B' RHR LOOP %0 100

-PHR30 RilR-75 CN PL VL TO 'A' RHR LOOP %0 100 .

RilR31 Rilll21A/21C RHR PM A&C DISC RW VL %0 100
RilR32 RHR21B/21D RilR PM B&D DISC RW VL %0 100
RilR33 Ri!R22A/22C RilR PM A+C SUCT LIllE %0 100
RilR34 RHR22B/22D RilR PM B+D SUCT LINE %0 100
RHR35 RHR11A RHR PM A&C DR TO RADWAST %0 100 |

RilR36 RilR11B RilR PM B&D DR TO RADWAST %0 100
RilR4 2 RilR-17 SilTDN CLG SVLT ISO VLV ALT %0 100 :
RRR07 'A' RECIRC LOOP DISCH TEMP (ADJU) DEG F 125 540
RRR08 'B' RECIRC LOOP DISCl! TEMP (ADJU) DEG F 125 5404

SWR 08 SB-1 SW DISCil TO CND DISCH BLK %0 100
SWR 13. SW-2A SW PHP 'A' DISCilARGE VLV %0 100
SWR 14 SW-2B SW PMP 'B' DISCllARGE VLV %0 100 '

SWR 15 SW-2C SW PMP 'C' DISCHARGE VLV %0 100
SWR 16 SW-2D SW PHP 'D' DISCl!ARGE VLV %0 100
SWR 52 A RECIRC M-G SET L 0 CLR VLV,V70-22C %0 100
SWR 53 B RECIRC M-G SET L 0 CLR VLV,V70-22C %0 100 '

SWR 54 RBCCW ISOLATION VALVE 70-118 %0 100
TUR06 MAlti TU LUBE OIL TANK LVL ADJUST GALS 0 10000
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O VERHONT YANKEE SIMULATOR CERTIFICATION
OPERATING PROCEDURES

:

The controlled copy versions of the plant operating procedures

are utilized in the simulator. They are used by instructors in

preparing lesson plans and developing scenarios. The students are

required to use them during training sessions. The procedures

include normal operating, off-normal transients, and emergency plan

procedures.

The simulator procedures are controlled and updated to current

status through procedural controls similar to those of the

reference plant.

O
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VERHONT YANKEE SIMULATOR CERTIFICATIONO SIMULATOR DESIGN DATA

DESLAIPTIOli

This document describes the components making up the simulator

simulator certification. ports the ANSI A2 requirements fordesign database. It sup

1. The Simulator Design database is made up of the following
data bases: Simulator Construction database, Reference
Plant database, Simulator As-Duilt database and the
Discrepancy Report (DR) database.

2. The Simulator Construction database consists of the
original reference plant documents that were sent to the
Simulator manufacturer, Singer Link, for construction of
the Simulator.

2.1 Plant construction and current data available as
established per the July 23, 1983, letter of intent
were used in both the hardware and software design of
the Simulator.

() 2.2 Singer Data Requests are also included in thic
database.

3. The Reference Planc database consists of any Quality
Assurance (QAD records generated at the plant including
current and hastorical records.

3.1 Control of the reference plant records is established
by plant procedure AP 6805.

3.2 llistorical records can be obtained through the Plant
Document Control Department.

4. The Simulator As-Built database is the information document
provided by the Simulator manufacturer documenting the
design and construction of the Simulator. It consists of
the following:

4.1 Final Design Specifications.

4.2 Simulator drawings.

4.3 Vendor manuals.

4.4 Simulator Acceptance Test Procedure (ATP).

24
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O 5. The DR database consists of the changes to the original
Simulator Construction database generated by plant
modifications or Simulator discrepancies.

TheDRdatabaseidentifies, tracks $atorandtheresolves, and5.1
tests differences between the Simu
Reference P16nt database. All DRs generated from'

plant modifications should be supported by current
reference plant data.

5.2 The DR database identifieu simulator and computer
enhancements. A DR should be written for any change
to Simulator hardware or uoftware.

;
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() ABSTRACTS

The simulator performance tests are broken down into several
major categories: j

computer real time test
Steady state and normal operations

]Survolllance tests
Transient tests
Malfunction tests-

.

TEST OPERATORS AND DATA REVIEWERS

Name __ Position Qualification
R. Spinney Training Manager EdD Education

Plant SRO Certified .

A. Chesley Simulator Supervisor Prior SRO Licensed
Presently SRO Certified

G. LeClair Ops. Training Supv. SRO Licensed

L. Doane Asst. Operation Supv. SRO Licensed

J. Hudachek Sr. Simulator Analyst D. Mathematics

O M. Krider Sim. Systems Specialist DS Computer Science
RO Licensed /SHO Certified

D. Tuttle Sim. Systems Specialist Prior SRO Licensed
Presently SRO Certified

A. Thomas Simulator Analyst DA Accounting

S. Brown Sr. Ops. Instructor SRO Certified '

The base line data used in evaluating the simulater response is
specified in the test abstract. The data sources include the Final

Li
Safety Analysis Report (FSAR)1 mate judgement. actual plant dataAkso,censeEventthe simulatorReports (LER's), and best est
benchmark test comparing the simulator response to RELAP5YA and
RETRxN-02 was used. This test was performed independently by Yankee
Atomic Electric Company.

The malfunction test results are compared to the Malfunction
! Cause and Effects Document. This document is generated from actual

plant data and is used by the instructors ta) develop simulator
training scenarios.

! The start-up, shutdown, and steady state test requires using the
plaat operating procedures to maneuver the simulator. After the;

! desired power level is reached, the actual control room round sheets
are used to compare the various parameters with the simulator. .i

- (Os' 26
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"

VERMONT YANKEH SIMULATOR CERTIFICATION
COMPUTER REAL TIMH TEST AHSTRACT

IITLE Computer Real Time Test (ANSI /ANS-3.5-1985 Section A3.1)

DATE TESTED: October 12, 1990

INITIAL _CQtIDITIONS:

Simulator reset to IC-9 (BOC, 100% Rx Power, 97% Core Plow,
Equilibrium Xenon) with spare time test program TSPARE program
running.

ACCEPTANCE CRITERIA:

The Simulator computer divides each second into twenty frames
and runs each real time model in one or more of these frames
each second. The Simulator computer should have at least 15%
average spare time in each frame. No slipped frames (the

O computer did not have time to complete its work in that frame)
should be detected.

ERQCEDURE:

Insert malfunctions RR01A (Recirc Loop A Rupture) and ED17 (Loss
of Offsite Power) at the same time. Determine the average, as
well as the worst case, spare time in each frame for five
minutes. Print the results on the line printer.

RESULTS:

All acceptance criteria from above were met. No
discrepancy reports were written.

EXCEPTIONS: None

PERFORMED BY John Hudachek

27
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__.

O VERMONT YANKEE SIMULATOR CERTIFICATION
STEADY STATE & NORMAL OPERATIONS |

TITLE 1 STEADY STATE & NORM. OPS [ ANSI /ANS - 3.5 - 1985 Bl.1)
l

DATE TESTED: 12/12/90

INITIAL CQHA1210HS

IC-01 Reactor in cold shutdown condition

EROCEDURE:

A. Reactor start-up to criticality using VYOP 0100.
Complete form VYOPF 0100.01, .02, 204.

B. Reactor and generator heat-up to low pacer using() VYOP 0101. Complete forms VYOPF 0101.01, .02.

C. Power operations using VYOP 0102. Stop at power
levels of 50%, 75%, 100% and record data specified
in the Simulator Critical Parameters Data Sheet.
Reset to IC-9, record data specified in the Simulator
Steady State Data Sheets and complete VYAPF 0150.03.
Allow the simulator to remain at 100% for 60 minutes.
Again record the above specified data.

Using VYOP 0102 decrease reactor power to 201.
Complete VYOPF 0102.01, .02.

D. Shutdown to low power standby using VYOP 0110 and
complete VYOPF 0110.01.

E. Shutdown to cold shutdown conditions using VYOP 0111
and complete VYOPF 0111.01.

F. Reset simulator to IC-09 anC, insert a manual reactor
scram. Carry out actions in OE 3100 and VYOP 0109
plant restorations.i

G. Perform surveillance testing on safety-related systems
using plant specific procedures.

28
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DAT1LREEEEEHCE:

Actual plant data, operating procedures,ison.gencyemer
procedures and forms are used for cortpar

RESHLIS:

!!eets AtiSI 3.5 App A3.2 criteria.

See attachment 1 for discrepancies

EXCEPTIO11S: tione

EERFORMED BY: Mark Krider, Dave Tuttle

O
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ATTACHMENT # 1

O
Discrepancy Reports Generate 1
_Durina certifteation Ten.t.ing

status an of 12/20/70;

INTEORATED STARTUP. SHVTDOWN AND STEADY ST_ ATE TEST

21 Disereoanev Reports Genera".ed
90-0240 AT LOW CORE FLOWS RICIRC PUMP POWER DOES NOT MEET PLANT

DATA WITHIN 21'

STATUS - Completed 12/11/90 - Avaiting Retest

101 Discrepancy Reports Generated
90-0229 STATOR COOLING INLET IEMPERATURE

Completed and Retested 12/19/90STATUS -

90-0230 BEARING O!L PRESS
STATUS - To Resolved by the end of the first Qte 1991

90-0232 CV-PUMP "A" AMPERACE
CW PUMP "B" AMPERAGE
CW PUMP "C" AMPERACE
STATUS - To Resolved by the end of the first Qtr 1991

89-0146 CORE PRESSURE DROP
STATUS - To Resolved by the end of the first Qtr 1991

90-0234 "A" RECIRC PUMP DIFF PRESSURE '"B" RECIRC PUMP DIFF PRESSURE
To Resolved by the end f the first Qtr 1991() STATUS -

90-0235 STACK FLOW-
STATUS - To Resolved by the end of the first Qtr 1991

90-0237 RADVASTE EFFLUENT
Completed and Retested 12/18/90STATUS -

90-0239 RX BLDO DIFF-PRESSURE "A"
RX BLDO DIFF PRESSURE "B"

To Resolved by the end of the first Qtr 1991STATUS -

..

O
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ATTACHMENT # 2
,

,

O
linereoanev Reports Centrated
Durina certification Te y

Status as of 12/20/7

SAFETY RRt.ATED SYSTEMS SURVEILLANCE TESTfMO DR's

90-0245 VALVE NO-12A FAILED TO OPERATE CORRECTLY '

STATUS - Completed and Retested 12/17/90

90-0258 DtESEL CENERATOR A & B START TIMES EXCESSIVE r

STATUS - Completed and Retested 12/19/90

90-0259 FOLLOWING VALVE STROKE TIMES GREATER THAN IST
ALLOWABLE: '

NC !!A.12A.13A.22A
RHR-13A i
CS 7A

> HPCI 53
'

SCT-1A&B.2A&B.3A&B.4A&B
STATUS - Completed 12/19/90 - Awaiting Retest

. 90-0260 -S80T FAN FLOW EXCESSIVELY HIGH WHEN FLOW CORRECTION
i FACTORS USED.

STATUS - Completed and Retested 12/4/90

O

.
,

_

o
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O VERMONT YANKEB SIMULATOR CERTIFICATION
TRANSIENT PERFORMANCE TEST ABSTRACT

IIILE: MANUAL SCRAM [ ANSI /A!!S - 3.5 - 1985 App. Bl.2(1))

DATE TESIED: 05/24/90

1H1TIAL CORDlTIQtiS

Simulator reset to IC-9: DOC, 100% Rx Power, 971, Core Flow,
Equilibrium Xenon

ERQCEDURiil

Initial conditions are established and the simulator placed
in run. After 1 min. a full manual scram is inserted
through I/O override. The parameters recorded are as per
App. Bl.2.1. The simulator is allowed to run for 5 min.
after which time it is placed in " freeze".

DATA REEERENCE:

Dest estimate judgement and benchmark testing with RELAP5YA
and RETRAN-02 are used to evaluate the recorded data. The
results are subjected to an SRO level review by
representatives from the simulator staff, operator training
staff, and plant operation department staff. When
available actual plant data is utilized.

RESULTS:

The five minute run time is sufficient for parameters to
effectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEPTIONS: None

EEREQEMED BY: Mark Krider, Dave Tuttle

l
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VERMONT YANKEE SIMULATOR CERTIFICATION |O TRANSIENT PERFORMANCE TEST ABSTRACT j

|

IlTLE: SIMULTANEOUS TRIP OF ALL FEEDWATER PUMPS [ ANSI /ANS - 3.5 -
1985 App. Bl.2(2))

DATE TESTED: 05/24/90

INITIAL CONQ1TIONS:

Simulator reset to IC-9 BOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

PROCEDURE 1

Initial conditions are established and the simulator placed
in run. After 1 min. malfunctions FWO8A, FWODB, FWO8C,
(feedwater pumps A,B,C, trips) are simultaneous activated.
The paraweters recorded are as per App. Bl.2.1. The
simulator is allowed to run for 5 min. after which time it
is placed in " freeze".

DATA _ REFERENCE:

Best estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives from the simulater staff, operator training
staff, and plant operation department staff. When
available actual plant data is utilized.

RESULTS:

The five minute run time is sufficient for parameters to
effectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEPTIONS: None

PERFORMED BY Mark Krider, Dave Tuttle

31
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O VERMONT YANKEE SIMULATOR CERTIFICATION
TRANSIENT PERFORMANCE TEST ADSTRACT

|

|

!

IITLE: SIMULTANEOUS CLOSURE OF ALL MAIN STEAM ISOLATION VALVES
(ANSI /ANS - 3.5 - 1985 App. Bl.2(3)}

DATE TESTED: 05/24/90

INITIAL COFJ)1TlDNS:

Simulator reset to IC-9: DOC, 100% Rr Power, 97% Core Flow,
Equilibrium Xenon

l'ROCEDURlit

Initial conditions ate established and the simulator placed
in run. After 1 min. malfunctions RP03 (spurious Group 1
isolation) is activa:ed. The parameters recorded are as
per App. Bl.2.1. The simulator is allowed to run for 5
min. after which time it is placed in " freeze".

O
DATA REFERENCE:

Dest estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives fron: the simulator staff, operator training
staff, and plant operation department staff. Benchmark
testing results using RETRAN-02 and JiELAPSYA are used in
the comparison

3ESULTS:

The five minute run time is sufficient for parameter to
etfectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEPTIONS: None

PERFOIUiED_ DY : Mark Krider, Dave Tuttle

O 32
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VERMONT YANKEE SIMULATOR CERTIFICATION
TRANSIENT PERPORMANCE TEST AllSTRACT

__

TITLE: SIMULTANEOUS TRIP OF ALL RECIRCULATION PUMPS [ ANSI /ANS -
3.5 - 19P5 App. Bl.2(4))

DATE TEST 1;D: 05/24/90

1HITIAL CONDITIONS:

Simulator reset to IC-9: DOC, 100% Rx Power, 97% Core riow,
Equilibrium Xenon

ERQCEDUREt

Initial conditions are established and the simulator placed
in run. After 1 min, malfunctions RROSA, RR05D (recirc
pump drive motor breaker trips) are simultaneous activated.
The parameters recorded are as per App. Bl.2.2. The
simulator is allowed to run for 5 min. after which time itO is placed in " freeze".

DATA REFERENCE:

Best estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives from the simulator staff, operator training
staff, and plant operation department staff. Benchmark
testing results using RELAP5YA and RETRAN-02 along with
actual plant data are used in the comparison.

RESULTS:
i

The five minute run time is sufficient for parameters to
,

| effectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.'

|

EXCEPTIONS: None
;

1

i EEEEORMED BY: Mark Krider, Dave Tuttle

.

O 22
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O+s
VERMONT YANKEE SIMULATOR CERTIFICATION

TRANSIENT PERFORMANCE TEST ABSTRACT

TITLE: SINGLE RECIRCULATION PUMP TRIP (ANSI /ANS - 3.5 - 1985 App.
Bl.2(5))

DATE TESTED: 05/24/90

1111 TIE _CDHD1T10HS:

Simulator reset to IC-9: BOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

MOCEDMBE1

Initial conditions are established and the simulator placed
in run. After 1 min. malfunctions RR05A Irecirc pump drive
motor A trip) is activated. The parameters recorded are
as per App. Bl.2.2. The simulator is allowed to run for
5 min. af ter which tinte it is placed in "f reeze".

O
DATA REFEREHCE:

Dest estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives from the simulator staff, operator training
staff, and plant operation department staff. When
available actual plant data is utilized.

RESULTS:

The five minute run time is sufficient for parameters to
effectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEPilDHS: None

PERFORMED BY Mark Krider, Dave Tuttle

O 34
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VERMONT YANKEE SIMULATOR CERTIFICATION
TRANSIENT PERFORMANCE TEST ABSTRACT

IIILE: MAIN TURDINE TRIP (maximum power level not resulting in a
reactor scram) (ANSI /ANS - 3.5 - 1985 App. Bl.2(6))

DATE__ TESTED: 05/30/90

1HITIAL CQHDITIONS:

Simulator reset to IC-7: DOC, 34% Rx Power, 38% Core Flow.
Manually reduce Rx power via recirc flow and control rod
insertion until the "Stop Valve / Control Valve Bypass" alarm
is activated. (the alarm indicates that a turbine trip will inot cause a Rx scram) i

EEQCEDURE:

Initial conditions are established and the simulator placed
in run. After 1 min. malfunctions TC01 (turbine trip) isO activated. The parameters recorded are as per App Bl.2.1.
The simulator is allowed to run for 5 min. after which time
it is placed in " freeze".

DATA REFERENCE:

Best estimate judgement is used to evaluate the recorded
data. The results are subiected to an SRO level review by
representatives from the simulator staff, operator training
staff, and plant operation department staff. When
available actual plant data is used.

|

| RESilLTS:

! The five minute run time is sufficient for parameters to
! effectively stabilize. All acceptance criteria (ANSI

4.2.1) were met. No discrepancies found.

EXCEE.TIDMS: None

EEEEDEMED.BY: Dave Tuttle, Mark Krider

35

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



VEllMONT YANKEH SIMULATOR CERTIFICATION
TilANSIENT PEHFOllMANCE TEST ABSTilACT

TITLE: MAXIMUM RATE POWER RAMP [ ANSI /ANS - 3.5 - 1985 App.
Bl.2(7))

DAI!LIESIED: 05/24/90

IMITlAL_CQliDITIONS:

Simulator reset to IC-9 DOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

l'It0CEDMRE1

Initial conditions are established and the simulator placed
in run. After 1 min., using the master controller,
manually ramp power down to 75% and back up to 100% hrough
CAEf. The parameters recorded are as per App. Bl.2.1. The
simulator is allowed to run for 5 min. after which time it
is placed in " freeze".

DATA _E12EREllCE:

Best estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives from the simulator staff, operator training
staff, and plant operation department staff.

RESULTS:

The five minute run time is sufficient for parameters to
effectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEETIDHS: None

EERE0llMED_.llY : Dave Tuttle, Mark Krider

O 3e
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O VERHONT YANKEE SIMULATOR CERTIFICATION
TRANSIENT PERFORMANCE TEST A11STRACT

T11LE: REACTOR COOLANT SYSTEM RUPTURE (DBA LOCA) WITH LOSS OF
OFFSITE POWER (ANSI /ANS - 3.5 - 1985 App. Bl.2(8))

DATE TEEIED: 05/24/90

INITIAL CORDITIONS:

Simulator reset to IC-91 BOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

l'HOCEDURK1

Initial conditions are established and the simulator placed
in run. After 1 min, malfunctions RR01A (recirc loop A
rupture 100% severity) and ED17 (loss of offsite power) are
simultaneous activated. The parameters recorded are as per
App. Bl.2.3. The simulator is allowed to run for 10 min.() after which time it is placed in " freeze".

DATA REFERENCE:

Benchmark analysis using RELAP5YA, RETRAN-02, and SIMULATE-
02 computer codes are used. The results are subjected to
an SRO level review by representatives from the simulator
staff, operator training staff, and plant operation
department staff.

HRSULIS:

The ten minute run time is sufficient for parameters to
effectively stabilize._ All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEPTIQHS: None

l'EREORMED_RY: Dave Tuttle, Mark Krider
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VERMONT YANKEE SIMULATOH CERTIFICATION
TRANSIENT PERFORMANCE TEST ADSTRACT

TI':1Es MAXIMUM UNISOLABLE MAIN STEAM LIllE HUPTURE (AtJSI/ANS - 3.5
- 1985 App. D1.2(9))

DATE_IESIED: 05/24/90

1RITIAL CQHQ1TIQUS:

Simulator reset to IC-91 BOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

EBOCEDURFa

Initial conditions are established and the simulator placed
in run. After 1 min, malfunction MS06 (main steam line
rupture in drywell) is activated. The parameters recorded
are as per App. Bl.2.3. The simulator is allowed to run
for 10 min. after which time it is placed in " freeze".

O
DATA _. REFERENCE:

Best estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives from the simulator staff, opero'or training
staff, and plant operation department staff.

BESilLIS

The ten minute run time is sufficient for parameters to
effectively stabilize. All acceptance criteria (ANSI
4.2.1) were met. No discrepancies found.

EXCEPTIONS: None
l

PERFORMEQ_DY: Dave Tuttle, Mark Krider

|

|
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O' VERMONT YANKEE SIMULATOR CERTIFICATION
TRANSIENT PERFORMANCE TEST ABSTRACT

_

TITLE: SIMULTANEOUS CLOSURE OF ALL MAIN STEAM ISOLATION VALVES
WITH STUCK OPEN SAFETY RELIEF VALVE [ ANSI /ANS - 3.5 - 1985
App. Bl.2(10))

!

. I
DATE TESIED: 05/24/90

INITIAL CONDITIONS:

Simulator reset to IC-9 DOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

PROCEDURE:

Initial conditions are established and the simulator placed
in run. After 1 min. malfunctions RP03 (spurious Group 1
isolationi, AD02A (relief valve "A" stuck open), and HP02
(HPCI failure to start) are activated. The parametcrs
recorded are as per App. Bl.2.3. The simulator is allowed

*O to run for 10 min. after which time it is placed in
" freeze".

DATA REFEIiERCE:

Best estimate judgement is used to evaluate the recorded
data. The results are subjected to an SRO level review by
representatives from the simulator staff, operator training
staff, and plant operation department staff.

RESULTS:

The ten minute rrn time is sufficient for parameters to
effectively stabilize. All acceptance criteria (ANSI

| 4.2.1) were met. No discrepancies found.

EXCEPTIONS: None

PERFORMED BY: Dave Tutt$e, Mark Krider

39
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VERH014T YAliKEE SIMULATOR CERTIFICATIOli
MALFUtiCTIOli TEST ABSTRACT

-

TITILE: MALFUtiCTIOli TESTIllG

DATE_.TESIED: JULY - liOV. 1989

11{ITIAL C01{DIT10HS:

Most malfunctions tested from IC-9: DOC, 100% Power, 97%
Core Flow, Equilibrium Xenon. Some malfunctions, due to
their nature, where tested from lower power levels.

EROCEDURE

Tests are conducted by monitoring the primary alarms,
indicating lights and system parameters as specified
in the malfunction Cause on Effects Document.

O DATA _REEEEEllCE

Actual plant data and the Halfunction Cause an Effects
Document

REEUldSt

All acceptance criteria (AliSI 4.2.2: worn met. The
discreoancy reports written during ,nitial testing are
identified in Attachment 1.

[ See malfunction matrix to cross-reference those
malfunction that meet the requirements of AllSI 3.1.2 ]

EXCERT10HSt tione

EEREDItHED BY: Mark Krider, Dave Tuttle
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1

O VERMONT YANKEE SIMULATOR CERTIFICATION
MALFUNCTION MATRIX

,

REF: ANSI /ANS - 3.5 - 1985
MALFUNCTION CAUSE & EFFECTS DOCUMENT

The following table of malfunctions is designed to indicate
which malfunctions may be used to meet the requirements of section
3.1.2 of the referenced standard.

This table in conjunction with the Vermont Yankee Malfunction
Cause and Effects Document will enable the simulator operator to
develop the necessary scenarios to meet these requirements.

1. LOSS OF COOLANT

la. Required for PWRs only.

() lb. Inside and outside primary containment

AD01 AD04 CUO2 CUO3 CUO6 FW23

HP09 MS06 MS07 MS08 RC09 RR01

1c. Large and small reactor coolant breaks including
demonstration of saturation condition

AD01 AD04 CUO2 CUO3 CUO6 FW23
,

HP09 MS06 MS07 MS08 RC09 RR01

Id. Failure of safety and relief valves

AD01 AD02 AD04

41
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1

( 2. LOSS OF INSTRUMENT AIR
i

Loss of instrument air to the extent that the whole system I

or individual headers can lose pressure and affect the plant's
static or dynamic performance

IA01 IA02 IA03

3. LOSS OR DEGRADED ELECTRICAL POWER

Loss or degraded electrical power to the station, including
loss of emergency generators, loss of power to the plant's
electrical distribution buses and loss of power to the
individual instrumentation buses (AC as well as DC) that
provido power to control room indication or plant control
functions affecting the plant response

{_DG01
DG03 DG04 DG05 DG06 ED01

ED02 ED03 ED04 ED05 ED06 ED07

ED08 ED09 ED10 ED11 ED12 ED15

O ED16 ED17

4. LOSS OF FORCED CORE COOLANT FLOW

Loss of forced core coolant flow due to single or
multiple pump failure

RR03 RR05 RR06 RR09

5. LOSS OF CONDENSER VACUUM

Loss of condenser vacuum including loss of condenser
level control

CD11 CD13 MC01 MC03 MC04 MC08

MC10 MC11 MC12 MC13 MC14 MC15

|
|

O a

|

|

|
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___

O
6. LOSS OF SERVICE WATER

Loss of service water or cooling to individual components

SWO1 SWO2 SWO3 SWO4 SWO5 SWO6

SWO7 SWO8 SWO9 SW12 SW13 SW14

7. LOSS OF SliUTDOWN COOLING

RH01 RiiO4 RH05 SWO7 SWO8

8. LOSS OF COMPONENT COOLING

Loss of component cooling system or cooling to individual
components

SWOI SW14 SW15

O
9. LOSS OF NORMAL FEEDWATER

Loss of normal feedwater or normal feedwater system failure

CD01 CD07 CD11 CD13 FWOB FW10

FW11 FW13 FW21 FW23 FW27

10. LOSS OF ALL FEEDWATER

Loss of all feedwater (normal and emergency)
-

CD01 CS01 CS02 CS03 FWO8 IIP 01

IIP 02 HP05 HP07 RC01 RC02 HC05

,_

RD01 RH01 RH06 RH07 SLO 1 SLO 2

43
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I

11. LOSS OF PROTECTIVE SYSTEM CilANNEL

PP02 RP07 RP08 RP09

12. CONTROL FAILURE

Control rod failure including stuck rods, uncoupled rods,
drifting rods, rod drops and misaligned rods

RD02 RD03 RD04 RDO5 RD06 RD12

13. INABILITY TO DRIVE RODS

RD01 RD02 RD11 RD15 RD17 RD19

14. FUEL CLADDING FAILURE

Fuel cladding failure resulting in high activity in reactor
coolant or off gas and the associated high radiation alarms

RX01

0
15. TURHINS TRIP

TC01 TUO3

16. GENERATOR TRIP

EG01 EG04

17. I?ILURE OF AUTOHATIC CONTROL SYSTEMS

Failure of automatic control system (s) that affect reactivity
and core heat removal

FW11 RR10 RR11 TC05 TC06

18. PWRS ONLY

44
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O

19. REACTOR TRIP
I,

IAD04 CD01 CD13 ED16 EG01 EC04

FWO8 IA01 IA02 MC01 MC08 MC11

MC15 MS05 MS06 MS07 MS08 HS11

NM03 NM04 NMOS NH2 RP02 RP03 |

4

RROI RR09 RR15 TC01
_

20. MAIN STEAM / FEED LINE BREAK

Main steam line as well as main feed line break (both inside
and outside containment)

FW21 FW23 FW27 MS06 MS07 MS08

.

MS11

; 21. NUCLEAR INSTRUMENT FAILURE (S)

NM01 NM02 NM03 NM04 NMOS NM06

NM08 NM09 NM2 NH3

22. PROCESS INSTRUMENTATION FAILURE

Process instrumentation, alarms, and control system failures

| AN1 AN2 RM01 RM02 RM03

O 45
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.O

,

23. PASSIVE SYSTEM MALFUNCTIONS

Malfunctions in passive systemt, such as engineered safety
features, emergency feedwater systems

AD03 CS02 CS03 DG03 DG04 DG05

|DG06 FW22 IIP 01 IIP 02 IIPO4 IIP 07

LIP 08 MS01 MS02 RC01 RCO2 RC03

RD02 Ril06 R1107 RP01 RP07 h?00
.,

RP09 SLO 1 SLO 2

0
24. FAILURE OF AUTOMATIC REACTOR TRIP SYSTEM

RP01
-

25. REACTOR PRESSURE CONTROL FAILURE

Reactor pressure control system failure including turbine
bypass failure

RP01 TCO2 TC03 TC05 TC06
.

!
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ATTACHMENT # 3

' Di1erteancy Reoorts Generated
- Durina Certification,Testina

Status an of 12/20/90
MALFUNCTION TESTIt[q

90-007' MALFUNCTION HP01 - SYSTEM READY LIT 2 PROBLEMSTATUS - Completed and Retested f. 13/9C

90-0079 MALFUNCTION RC06 - NO TEMPERATURE A: JESIfl,lL1,- To Resolved by the end of ti e first Qte 1991

90-0299 No MALFUNCTION EXISTS TO FAIL THE SAFETY VALVES OPENSTATUS - Completed 12/18/90 - Awaiting Retest

O
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/O VERMONT YANKEF SIMULATOR CERTIFICATION'\-) CRITICAL OPERATING LIMIT TEST ADSfRACT
..

TITLE: SIMULATOR OPERATING LIMITS [ ANSI /ANS - 3.S - 19P" 4.3]

DATE TESTED: 9/28/90

INITIAL CONDITIONS:

Simulator reset to IC-9: BOC, 100% Rx Power, 97% Core Flow,
Equilibrium Xenon

EdQCTR11RR1

Initial conditions are established and the simulator placed
in run. Reduce or increase the design parameter limit, one
at a time, to just above the present value in IC-9. Ensure
the two " SIMULATOR OPERATING LIMIT EXCEEDED" lights are

! out. Appropriately increase or decrease the present value7s
| t j through simulator manipulations until the " SIMULATOR

As OPERATING LIMIT EXCEEDED" light comes on.

The design parameter test are:

* Reactor Vessel Internal Pressure
* Primary Containment Internal Pressure
* Primary Containment External Pressure

,

!

i

| DATA REFERENCE:
1

Reference Plant design limits

,

'

RESULTS:

All acceptance criteria is satisfactory

EXCEPTIONS: None

EEEPORMED BY: Mark Krider, Dave Tuttle
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VERMONT YANKEE SIMULATOR CERTIFICATION
PERFORMANCE TESTING SCHEDULE

EACH YEAR THE FOLLOWING TESTS WILL DE PERFORMED

1. Computer Real Time Test

2. ANSI /ANS 3.5 - 3.1.1/ app. A3.2 Steady State and Normal
Operation Test

3. ANSI /ANS 3.5 - A3.3 Transient Tests:

a. ANSI Bl.2(1) Manual Scram-

b. ANSI Bl.2(2) Simultaneous Trip Of All Feedwater Pumps

c. ANSI Bl.2(3) Simultaneous Closure Of All Main Steam
Isolation Valves

d. ANSI Bl.2(4) Simultaneous Trip Of All Recirc Pumps

e. ANSI Bl.2(5) Single Recirculation Pump Trip
i

f. ANSI Bl.2(6) Main Turbine Trip

g. ANSI Bl.2(7) Maximum Rate Power Ramp

h. ANSI Bl.2(8) Reactor Coolant System Rupture

| i. ANSI Bl.2(9) Maximum Unisolable Main Steam Line
Rupture

j. ANSI Bl.2(10) Simultaneous Closure of All Main Steam
Isolation valves with Stuck Open Safety

,

| Relief Valve

4. ANSI /ANS 3.5 - A3.4 Malfunction Tests

a. All the simulator malfunctions will be tested in a four
year cycle. 1991 will be the first year following the
initial certification. Attachment 3 identifies which
malfunctions are scheduled in a given year.

|

|

|

|
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) b. Starting in 1991 25tested annually In ac% of all malfunctions will becordance with this schedule.

.1991 .1992

ANNUNCIATORS (AN) 2 SLC (SL) 3

CORE SPRAY (CS) 4 RWCU (CU) 6
TURBINE (TU) 3 INSTRUMENT AIR (IA) 5

PRIMARY CONT. (PC) 10 RHR (RH) 7

MAIN STEAM (MS) 12 TURBINE CONTROL (TC) 9
NUCLEAR MONITORS (NM) 14 ELECTRICAL DIST (ED) 17
CONTROL RODS (RD) 19 REACTOR RECIRC (RR) 17

______ ______

Total Malf. 64 64

1993 1994

AUTO DEP. SYS. (AD) 6 RX HAN. CONTROL (RM) 3
DIESEL GEN. (DG) 7 ROD WORTH MIN. (RW) 2

RX PROTECTION (RP) 9 ROD WORTH (RX) 2
MAIN GENERATOR (EG) 10 HPCI (HP) 9
MAIN CONDENSER (MC) 16 RCIC (RC) 9
SERVICE WATER (SW) 16 OFF GAS (OG) 10

FEEDWATER (FW) 15

O CONDENSATE (CD) 12
______ _-____

Total Malf. 64 62
,

i
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(' VERMONT YANKEE SIMULATOR CERTIFICATION
\ SIMULATOR CONFIGURATION MANAGEMENT SYSTEM

The simulator configuration management system (SCM), in part, is
used to generate, track, and store discrepancy reports (DR's). A DR
can be generated by anyone including instructors, students, or the
simulator support group. The person generating the DR can do so
using a DR form or by direct entry into the computer through the SCM
system.

The purpose of DR's is to note deficiencies in ph
functional fidelity and track them through resolution,ysical andtesting, and
closecut. DR's are also used to track engineering design changes
(EDCR's) and plant design changes (PDCR's) which affect the
simulator. The following steps are taken for all DR's:

1. Originator generates the DR.

2. Senior Simulator Analyst (SSA) assigns a Cognizant
Engineer (CE) and a Fidelity Assessor (FA).

3. The CE decides if the DR is valid. If the DR is considered
(~h not valid the FA must also agree and the SSA will close it
(/ out.

4. The CE will perform the work needed to resolve valid DR's.

5. The FA will perform and document an acceptance test.

6. Upon satisfactory completion of testing, the SSA will
ensure all documentation is updated and close out the DR.

The SCM is a computer-based program which, in addition to
tracking DR's, tracks plant setpoint changes and supports the
simulator usage schedule. The SCM program is controlled through
procedures contained in the Simulator Administration Manual.
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() ABSTRACT

This report presents the results of the benchmarks performed en
the Vermont Yankee Control Room Simulator in May 1987. The
benchmarks consisted of a series of operational maneuvers,
transients, and accident scenarios which were previously simulated
by use of best estimate engineering tools at the Yankee Nuclear
Services Division. A comparison of the Simulator's predicted
response and the engineering codes' predicted response is provided.
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1.0 Introduction

The Vermont Yankee Nuclear Power Corporation (VYNPC) contracted
with the Link Simulation Division of the Singer Co. for the
ccnstruction of a full scope control room simulator for the Vermont
Yankee Nuclear Power Station (VYNPS) in 1983. The VYNPS is a 1593
NWth BWR/4 with a Mark I containment. The Simulator was delivered
to the VYNPC training center in 1986. The Simulator benchmark
effort documented in this report supplements the Acceptance Test
Program. The Simulator is required to undergo a certification

process before it can be employed in NRC administered operator
examinations. The benchmarks documented in this report are part of
the certification process.

!
L

1.1 Simulator Description

The VYNPS simulator is a complete replica of the VYNPS control
room. The Simulator provides fully operable front panel
instrumentation and controls. Additionally, the simulator provides

at least one operable channel of all instrumentation and controls on

the back panels in the control room. The non-operable back panels,

however, retain full visual replication. The Simulator also

includes an operable replica of the remote RCIC/RHR control panel
and one of the remote diesel generator control panels. The

Simulator updates all instrumentation displays and monitors all
control switchas on a basic cycle time of 0.25 seconds.

The Simulator complex also includes two GOULD 32/8750
mini-computers. Operation of the Simulator complex requires one of

the 32/8750s. The remaining unit is either in standby or in use for

software development. Each mini-computer includes a CPSI 3300

vector processor. The two mini-computers share four CDC 300Mb disk

drives, two Kennedy 91 tape drives, and two Pertec 9571-2 tape
drives, as well as the Simulator's instructor console, a number of

interactive terminals, and line printers. The GOULD operating

-1-
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i

() system version 3.2 is employed, i,

1.2 Benchmark Strategy

The Vermont Yankee Control Room simulator Benchmark effort was
part of a larger effort to verify that the Simulator did provide the

reactor operating crew a realistic representation of the control

room during all phases of reactor operations. The benchmark effort
focused on the primary system since this is the area that the

operator is expected to be focusing on during operator training for

response to off-normal conditions. The thermal-hydraulic benchmark

scenarios employed in the benchmark were
,.

|
.

1 Large Break LOCA - The design basis accident for the VY
plant. '

2

O.
Small Break LOCA - The design basis accident with HPCI

as the limiting single failure.

3 Main. Steam Line Break - The break was the complete
rupture of one of the four-steam lines outside of the
containment.

4 ATWS - The closure of the Main Steam Line Isolation
valves (MSIV) was followed by failure of the control
rod drive system such that shutdown required the

! Standby Liquid Control System (SLCS) to fun: tion.

5 RPT Trip - The transient was initiated by the
simultaneous tripping of the drive motor in both

| recirculation loops..

An additional set of benchmark scenarios were performed to

-validate the core neutronics module. These benchmarks were
t

|

|

1 Rod pattern exchange - The Simulator was taken through a
complete pattern exchange from an Al-2 to a B1-1
pattern.

2 Partial SCRAM - The Simulator was set to prevent the
complete insertion of the control rods such that

-2-
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power was significantly reduced but tha plant was
still critical.

Several intermediate benchmark ruas were performed as the
Simulator was being built by Singer-Link. These early efforts were

aimed at providing insight into the modeling techniques employed by

Singer-Link.

The benchmark effort consisted of comparing the dynamic

Simulator response with precalculated responses from Yankee Nuclear

Services Division (YNSD) best estimate engineering calculations.

The YNSD calculations employed the RELAP5YA, RETRAN-02, and
SIMULATE-2 (References 1-2.1, 1-2.2, 1-2.3) computer codes.

i

1.3 Engineering Code overview

The SIMULATE computer code was used to provide initial power

distributions and other required data to the thermal-hydraulic

systems code. SIMULATE was also used to predict the plant response

during the Partial SCRAM event.

The RELAP5YA and RETRAN-02 computer codes were the major

engineering codes employed in the analysis of the thermal-hydraulic

behrvior for the various transients and accidents. Both codes

divide the system being modeled into a number of user specified

volumes with each volume having its own thermodynamic state. The

individual volumes are joined by means of junctions describing the

flow paths within the system. The user also specifies a number of

boundary conditions for systems which are not modeled. These

systems include the feedwater and turbine systems of the secondary

plant at the VYNPS.

Appendix A gives a more detailed overview of the engineering

models employed in the benchmarking. h

-3-
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1,4 Data Acquisition

The acquisition and the display of the Simulator predicted

response was accomplished by means of three computer codes. The
three computer codes were RXTAPE, SELREAD, and SELPLOT. Figure

1-4.1 illustrates the relationships of these codes.

RXTAPE, the first computer code, was run as a scheduled task on

the Simulator computer and recorded dato from the Simulator Global

Common at 0.25 second intervals (simulator cycle time) onto magnetic
tape. The Simulator Global Common is the Simulator's internal data
structure for storage of all variables used in the various models

which comprise the logic driving the Simulator. These internal

variables include variables which are not displayed on the control
]

board. A total of 453 data items were recorded at each interval as '

a series of binary values,

O
,

SELREAD, the second computer code, was run offline at the YNSD

CDC computer center en a CDC Cyber-180/855. The function of the

code was to read the magnetic tape created by the RXTAPE program and
convert the binary data from the GOULD 32/8750 internal format to a

format that could be employed by the SELPLOT program and other
engineering tools. The SELREAD program also performed data
cons,'sion from a stream on N packets containing 453 variables to a

stream of 453 packets containing N intervals. The converted data

was stored on magnetic tape for future use.

SELPLOT, the final program, was also run offline and plotted

the simulator variables as a function of time. SELPLOT employed the
DISSPLA graphics subroutine library to perform the actual plotting.

O
-4 |
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rigure 1-4.1

COMPUTER CODE INTERACTION
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() 2.0 Reactor Core Physics Model Benehmark

The reactor core model in the Simulator includes a neutronics
model which is basically the synthesis of a two dimensional radial

flux calculation and a one dimensional axial flux calculation. The

two benchmarks chosen for this section were intended to challenge

the computational ability of the reactor core physics model.

"'he SIMULATE-2 code , used extensively at YNSD, served as the.

engineering code for use in the Partial SCRAM analysis.

2.1 Rod Pattern Exchange

To provide a more uniform burnup of fuel, Vermont Yankee

alternates between A1, B1, A2, and B2 sequences throughout a cycle.

These sequence exchanges typically are performed overy 1000 to 1200

MWD /ST of cycle exposure. The exchanges are performed at

(} approximately 50% of core rated power. The exchange is performed as

follows:

1 Power is reduced from full power to approximately 50%
of rated power by reducing recirculation flow to its
minimum, while maintaining the full power
pre-exchange control rod pattern.

2 At ninimum flow, the control rods are maneuvered to the
full power post-exchange pattern. The actual
exchange at the plant follows a specific algorithm to
insure that fuel preconditioning limits are not
violated when previously controlled fuel segments are

-uncovered by rods.

3 After the full pnwar post-exchange pattern is ob+ainad,
power is increased to full power by increasing
recirculation flow.

In evaluating the Simulator performance for the sequence

exchange at power, the following conditions should be answered:

OG
1 Does the Simulator accurately model the core reactivity

-6-
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for th,e pre-exchanga and pnst-evehanga rnd patterne,
That is, does the core closely approximate the power
and flow values at close to tull flow?

2 Does the simulator close,'y match the change of
reactivity versus flow for both the pre-exchange and
post-exchange patterns? Does the Simulator predicted
power approximate the plant power at minimum flow for
the exchange sequence?

The sequence exchange was an actual Cyule 9 Al-2 to B2-2
sequence exchange (Reference 2-1,1). The pre-exchange Al-2 and post '

exchange B2-2 patterns are shown in rigures 2-1,1 and 2-1.2. The
'

actual exchange took place at a cycle exposure of 4400 MWD /ST.
Since this was a period in the cycle of flat reactivity versus

exposure, the Simulator middle of cycle conditions at 3800 MWD /ST

should accurately model tht plant response for this exchange.

The Simulator Al-2 sequence power was reduced by decreasing
flow from 47.4 Mlbs/Hr to 18.3 Mlbs/Hr. This flow reduction was

|hperformed within a few minutes, whereas the flow reduction took over

an hour for the actual plant sequence exchange. The control rod
'

exchange on the Simulator was performed somewhat faster than the

plant exchange, because preconditioning constraints were not
necessary, rollowing the exchange, the B2-2 power was increased by
increasing reactor core flow. The fast xenon buildup option of the

Simulator was initiated during the flow ramp to model the actual

xenon buildup during the longer duration of the plant flow ramp.

Table 2-1,.1 compares the plant and Simulator response for the
exchange. The comparison of the results was very favorable.

9
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2.2 Partial ECRAM results

( Currently the Partial SCRAM capability of the Simulator differs
from the Partial SCRAM analysis performed for benchmarking. The

'

-analysis of the Partial SCRAM attempted to obtain a reactor power of
greater than 10 percent power for an event where the control rods in
one half of the core insert fully and the control rods in the the
other half of the core only inserted to a predetermined maximum
length of travel. For example, if the maximum length of travel is
specified as 96 inches, rods withdrawn 96 inches or more would
insert 96 inches. Rods withdrawn less than 96 inches would insert
to their full in position.

The Partial SCRAM was analyzed using a half core SIMULATE model
which was modified to include a simplified decay heat model. The

'

decay heat model was~ required to estimate the resulting water |
.

Idensity following the SCRAM. Without this modification, SIMULATE

would add only fission heat to the moderator, thereby
underpredicting void fraction and overpredicting core reactivity.

The Partial SCRAM was modeled for the all-rods-cut condition at
end of Cycle 9. To obtain a reactor power level of greater than 10

percent after SCRAM required the partial insertion limit to be 96.0

inches. For the all-rods-out case, this resulted in the control

rods in one half of the core inserting fully and rods in the other
half of the core inserting to position 16 (Figure 2-2.1). The
Simulator currently contains an insertion limit of 114 inches which

results in a rod initially fully withdrawn inserting to notch
position 10. A Partial SCRAM consisting of F31f the core inserting
fully and half the core limited to a maximum insertion of 114 inches
results in the reactor becoming suberitical.

To simulate a Partial SCRAM where the reactor remains at a
power level above 10 percent, the Simulator was scrammed with an
insartion of 114 inches applied to both halves of the core. The

conditions prior to the SCRAM were the Al-2 control rod pattern at
O

-3-

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



. _ . . --

|||MoC ennditions used for tha enntral rad maquanca archanoa at pnvor.
The resulting Partial SCRAM pattern is shown in Figure 2-2.2.

i

The results of both the analyzed Partial SCRAM and the actual
Partial SCRAM modeled on the Simulator are shown in Table 2-2,1.

Although the actual Simulator case differs from that analyzed, it
shows similar power versus flow behavior and results in a final

power above 10 percent.

t

J

|
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TAst E 2-1.1

ROD PATTERN EXCHANGE RESULTS

Plant Simulator
Power Flow Rate Power Flow Rate

(%) (M1bs/Hr) (%) (M1bs/Hr)

Pre-exchange 100.0 46.8 100.0 47.4
Al-2 seq.

53.0 17.76 51.2 18.34

Post-exchange 50.8 17.76 48.9 18.35
B2-2 seq.

75.0 32.0 77.0 32.0
84.5 35.0 82.5 35.0

100.0 45.12 96.0 45.1 '
,,

!

!

O
V

V
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}

* TABLE 2-2.1

PARTIAL SCRAM RESULTS

*nalyzed case Simulator>.

Power Flow Rate Power riow Rate
(%) (M1bs/Hr) (%) (M1bs/Hr)

35.3 52.8 27.0 52.5

14.8 17.8 12.0 15.9

%
h

I
.

9
,

+

%

f

|

|

|

9
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3.0 TRANSIENT BENCHMAFES

Two of the scenarios considered for the benchmark were
Reactor Recirculation Pump Trip (RPT) and Anticipated Transient

Without SCRAM (ATWS). The initial plant conditions and equipment

setpoints assumed in these transients are documented in Reference

3-0.1. The RPT simulation was compared to the VY Cycle 8
RPT/ Stability tests and the ATWS simulation was compared to
best-estimate Vermont Yankee (VY) ATWS RETRAN model predictions,
as stated in Reference 3-0.2.

3.1 Reactor Recirculation Pump Trip Benchmark

iThis section documents the Reactor Recircualtion Pump Trip .

(RPT) comparison. It consists of a benchmark between the f
Simulator and the VY Cycle 8 RPT/ Stability tests.

O
3.1.1 VY Cycle 8 RPT/ Stability Tests

The VYNPS Cycle 8 RPT/ Stability tests were employed since the
data was readily available and the use of actual plant data

provides a non-biased database.

3.1.2 RPT Event
-

The event analyzed is the simultaneeus manual tripping of

both recirculation loop Motor / Generator (M/G) set drive motors

from the control board. The transient was initiated from

approximately 84% power / flow conditions in order to match the

cycle 8 RPT/ Stability test data. All reactor protection systems

were assumed to be operational in automatic mode. Other than the

initial manual trip of the M/G sets, no operator actions were

O assumed.

-14-
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3.1.3 RPT Sequence

The plant was assumed to experience a simultaneous trip of

both recirculation loop M/G sets, done manually from the control
"

board approximately 6 seconds from the start of data recording.

This causes the recirculation pumps to coastdown, thus placing the

plant in a natural circulation mode. With reduced core flow, the

core region void fraction increases. This effect produces a

significant amount of negative reactivity. As a result of these

changes, the core power is rapidly reduced. The entire transient

takes less than one minute. During that time the plant stabilizes

to approximately 40% power and 30% flow (natural circulation -

conditions). .

L

3.1.4 RPT Comparison

Table 3-1.1 contains a comparison of the initial operating

conditions assumed in the RPT simulation compared to the Cycle 8

RPT/ Stability test. Figures 3-1.1 through 3-1.7 depict plant

responses calculated by the Simulator overlaid with actual plant

data for the RPT transient. These figures show that the Simulator

is predicting the correct trends for the RPT simulation, and with

fairly good accuracy on most parameters. However, there are a

couple parame,ters, such as core power and M/G speed, where the
simulator could be improved. The remainder of this comparison

entails a short discussion of the RPT benchmark parameters.

Figure 3-1.1 displays Core Thermal Power. This is actually

core neutron power produced by neutron fission. The recirculation

pump trip causes a sharp reduction in core flow. This creates

significant voiding, and thus negative reactivity, thereby

reducing core power. The simulator does not decrease as rapidly
'

or as low as the test data. This could be attributed to a variety

-15-
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of reasonst however, the twn ennt nutztendioc arat 1) Iark of a
(-~/ core bypass models and 2) Inadequate M/G speed coastdowns-

characteristics.

The Simulator models the fluid in the core bypass region and

the fuel region as one volume. For Vermont Yankee, the bypass

region constitutes approximately 63% of the total core volume.
This region is shielded from much of the fission generated heat
due to the fuel assembly channels. Therefore, a large percentage

of the void change experienced inside the assembly channels (i.e.
the fuel region) is not seen in the bypass area. If these

distinct regions are combined mathematically as in the Simulator,
the predicted void formation and thus reactivity feedback, will be
dampened, for the case of a RPT, the associated void formation

Iwill insert large amounts of negative reactivity into the core,

thus sharply reducing core power. The Simulator does not predict i

a power reduction as steep as the data for the RPT benchmark due
to the lack of a separate bypass volume.

The M/G set speed coastdown characteristics indirectly affect
core power due to the consequence of the recirculation pump
de-energizing and reducing core flow. The inadequacy of the M/G

set speed coastdown characteristics are discussed under rigure
3-1.7, M/G Speed. The Simulator stabilizes to approximately 43%

power. This is slightly higher than the plant data but is

considered to be acceptable,

rigure 3-1.2 displays Steam Dome Pressure. The Simulator is

predicting a slightly slower pressure decrease. Pressure is

tightly coupled to core power, and therefore, is remaining high
for the same reasons discussed above. However, at no time does

the pressure calculated by the Simulator vary more than 8 psi from
the plant data. This is considered to be in very good agreement.

Figure 3-1.3 shows Narrow Range Water Level. The Simulator

() fails to predict the initial 7 inch reactor vessel level swell.

-16-
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This can be attributed in part to the slightly daaranad pra== ora

response observed under rigure 3-1.2. Although this is important

from an operator awareness view, it is insignificant for the

overall transient and is considered to be acceptable. After the

initial swell, the Simulator continuously predicts a slightly

higher vessel water level; this may be due to a minor difference

in the Three-Element Level Control dynamic compensator. However,

at no time is the level difference greater than 2 inches above the

plant data. This is considered to be in very good agreement,

rigure 3-1.4 shows Core Inlet and Dypass riows. The

Simulator predicted core flow matches extremely well in comparison
to the plant data. The Simulator calculates the flow stabilizing

at precisely the same time at approximately 33% flow. This is ,

slightly higher than the plant data but is considered to be '

acceptable,

rigure 3-1.5 is a plot of Main Steam Line Flow. The

simulator is predicting a slightly slower main steam flow
,

decrease. Steam flow is tightly coupled to core power, and

therefore, remains high for the same reasons discussed previously.

However, at no time does the flow calculated by the Simulator vary

more than 80 lb/sec from the plant data. This is considered to be

in very good agreement.

rigure 3-1.6 displays reedwater Temperature. The initial

feedwater temperature predicted by the Simulator is approximately

4 degrees rahrenheit lower than the data. However, in most

transients this minor difference would be insignificant. The

important observation is that the Simulator calculates a

decreasing temperature to characterize less steam flow being

passed through the turbines, and less extraction steam used by the

feedwater heaters.

rigure 3-1.7 displays Reactor Recirculation Loop M/G Set

Speed. The Simulator does not model the M/G speed coastdown

-17-
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() adequately. The predicted constinwn is ten slaw and ends ten inw.
This directly effects the recirculation flow rate and,
consequently, the core flow rate. Since the core flow rate

governs much of the void formation and thus the core power
reduction, the M/G characteristics indirectly effects the core
power predictions.

The simulator M/G coastdown does not correctly model the
field breaker trip t, hat occurs approximately twenty-eight seconds
after tripping the M/G sets.

O

.

i
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3.2 ATWS Benchmark

This section documents the ATWS comparison. It consists of a

benchmark between the Simulator and the VY ATWS RETRAN model.

3.2.1 ATWS RETRAN Model for VY

The best estimate VY RETRAN ATWS Model is discussed in
Appendix A.1.

3.2.2 ATWS Event

The event analyzed is an inadvertent closure of all Main

Steam Isolation Valves (MSIVs) initiated from 100% power / flow

conditions at End of Tull Power Life (EOTPL) with a complete

hfailure of the automatic reactor trip function. No credit was
'

taken for manual control rod insertion. The MSIV closure with no
control rod motion constitutes the most severe ATWS event. In

addition, no credit was taken for Control Rod Drive (CRD) or

Reactor Core Isolation Cooling (RCIC) flow. The High Pressure

Coolant Injection (HPCI) and pressure relief valves were

maintained in automatic mode. Operator action was assumed for
disabling the Automatic Depressurization System (ADS) and
initiating the Standby Liquid Control System (SLCS) two minutes
after MSIV closure. A thirty second delay was assumed before the

( sodium pentaborate solution reached the reactor vessel core.
!

3.2.3 ATWS Sequence

At approximately sixteen seconds from start of Simulator data
| recording, the plant was assumed to experience a simultaneous

| closure of all MSIVs. This causes the reactor vessel pressure to ||h
I rapidly increase and, consequently, creates the collapse of some

-19-
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voids. Void collapse' inserts positive teactivity thus incra=cin,()
reactor power. That in turn causes increased steam generation and
further increases pressure. The positive feedback effect
continues until the steam line pressure increases to the pressure
relief valve setpoints. The valves open, the reactor vessel
pressure increase is terminated and pressure is reduced. The

recirculation pumps are automatically tripped on high pressure,
and core flow is reduced to between 20% and 30% of rated
conditions.

With reduced flow, the moderator temperature at the core
inlet region is increased. This effect combined with the lower
reactor vessel pressure produces voids and large amounts of
negative reactivity. Thus the core power rapidly decreases to
approximately 30% of rated conditions. the initial power spike

also causes a large swell in reactor vessel water level, which I

trips the feedwater pumps on a high water level signal.

The ECCS pumps auto-start on high drywell pressure. HPCI is

the only pump capable of injecting against the RPV pressure and it
has a normal startup time of approximately twenty-five seconds
before full HPCI flow is achieved. The HPCI turbine stop valves

Once theclose on receipt of a high reactor water level signal.
stop valves are closed, HPCI remains off until the trip signal is
cleared by a low water level signal. Depending on the rate of the
initial level swell, HPCI might not inject any water since a trip
on high reactor water level may be received almost simultaneously.

3.2.4 ATWS Comparison

Table 3-2.1 contains the initial operating conditions and
*iable 3-2.2 lists the trips and operator actions assumed in the
ATWS simulation for the RETRAN and Simulator transients, rigures

3-2.1 through 3-2.8 depict plant response calculated by the RETRAN
code and the Simulator. These figures show that the codes are

-20-
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|||predicting the saec plant trends up to 180 seennos after the Msiv
closure. Aftsi 160 seconds there are two major differences: 1)
RETRAN predicts a delayed increase in downcomer water level where
the Simulator calculates an immediate increase in water level
(both codes predict that HPCI is at full flow by 180 seconds): a
delayed level increase is reasonable since HPCl is initiated on a
low water level signal, thereby, injecting subcooled water into
the steam region that induces steam condensation; and 2) the
Simulator predicts that recirculation coastdown trends to zero
flow where RETRAN predicts a quasi constant recirculation flow of
approximately 400 lb/see per loop. Continued flow in the
recirculation lines seems reasonable since the plant is designed
to bypass flow around the idle recirculation pumps in order to
eliminate the possibility of large moderator feedback from an

I

inadvertent pump restart. The remainder of this comparison

entails a short discussion of the ATWS benchmark parameters. {

rigure 3-2.1 shows Core Thermal Power. This is actually core

neutron power produced by neutron fissions. Both codes predict

the initial power spike due to sudden closure of the MSIVs, and a
decrease in power to approximately 30% of rated conditions
following the recirculation pump trip. The irregular behavior of

the power is due to void reactivity changes caused by pressure
fluctuations. The RETRAN predicted core power is more irregular
than the simulator calculated power. This is attributed to the

more cophisticated void reactivity feedback model in RETRAN.
However, the integrated power is a more important parameter, since

,

it determines the total amount of energy produced in the core
which is deposited in the Pressure Suppression Pool (PSP).
Although the integrated power was not explicitly calculated, the
power parameter looks reasonable upon visual inspection. Decay

heat levels are achieved by injecting the required amount of
sodium pentaborate solution enabling the plant to reach hot
shutdown. The RETRAN calculated power decreases to decay heat
levels after 1050 seconds where the Simulator predicts decay heat
levels to occur after 1300 seconds. This is attributed to the

-21-
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difference in the Ef.CS injectinn enpacities araumad fnr tha tvn-~

s codes. The second power swell observed in the simulator is
attributed to the second major actuation of the HPCI system.

rigure 3-2.2 shows Reactor vessel steam Dome Pressure. Both
codes predict the initial pressure spike due to the closure of the

MSIVs. The Lehavior of the pressure and core power parameters are
tightly coupled; thus the pressure spike corresponds to the power
spike. The pressure (and power) reducos after the pressure relief

valve setpoints are reached and the dome pressure decreases to
approximately 1095 psia (the lowest relief valve setpoint). The

response of the Simulator is in good agreement with RETRAN. The

larger pressure dips predicted by the simulator can be attributed

to the lower relief valve closure setpoints modeled in the

Simulator as compared to those modeled in RETRAN.

Figure 3-2.3 displays Reactor vessel Wide Range Water Level.

Both codes predict an initial level swell due to a core power

() spike, followed by a decrease in vessel inventory caused by the
feedwater pump trip in conjunction with continual mass removal

through the relief valves. RETRAN predicts a delayed increase in

water level from HPCI where the Simulator calculates an immediate
increase. A delayed increase in vessel water level is reasonable

since HPCI is restarted on low water level. HPCI is injected

through the feedwater sparger which is located three feet above

the low level initistion setpoint. When the water level falls

below the sparger, the HPCI system injects subcooled water into

the steam region. This induces sudden steam condensation
resulting in the depressurization of the vessel. Typically, water

droplets will reach saturation after a fall of about two feet

below the feedwater sparger. The Simulator is not capable of can

predicting this phenomena because the model injects HPCI directly

into the core.

Once decay heat levels are reached, the reactor vessel water

()'
level stabilizes. This occurs after 1050 seconds in RETRAN _nd
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after 1300 seconds *in the Simulator, and corrarrnnot to the SLcs

injection capacities assumed for the two codes. The second level |

swell observed in the Simulator is attributed to the second
actuation of the HPCI system.

rigure 3-2.4 displays Core Inlet and Bypass riow. The

initial simulator core inlet flow rate is slightly higher than

RETRAN. However, the difference is small and is short-lived since

the recirculation pumps trip soon after the MSIV closure.

rollowing the recirculation pump trip, the Simulator core flow
,

coastdown is slower and decreases more than RETRAN. This is

attributed to the differences in the initial recirculation flow

rates and coastdown characteristics modeled in the two codes (see
the discussion for rigure 3-2.6). Following full HPCI injection

(after 180 seconds), the Simulator predicts a significant increase

in core flow as compared to the dampened response calculated by
RETRAN. This is attributed to the location of the HPCI injection

modeled in the two codes. The Simulator incorrectly models the |h
HPCI injection at the core inlet, thus promoting a forced flow '

type of response. The HPCI elevation has been correctly modeled
in RETRAN at the feedwater sparger location.

Once decay heat levels are reached, the core inlet flow rate

stabilizes. This occurs after 1050 seconds in RETRAN and after
1300 seconds in the simulator, and corresponds to the SLCS
injection capacities assumed for the two codes. The Simulator

stabilizes at a lower flow rate for reasons discussed under rigure

3-2.6. The second flow swell observed in the Simulator is

attributed to the second major actuation of the HPCI system.

rigure 3-2.E displays core Inlet Enthalpy. The initial

Simulator core inlet enthalpy is slightly higher than RETRAN;

however, the difference is negligible to the overall transient.

Following recirculation pump trip, the core inlet flow decreases

|||creating degraded core cooling and, consequently, an increase in

core inlet enthalpy. The Simulator predicts an injection of the

-23-
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() HPCI system immediathly following tha MSTV elosure canned by 3

high drywell pressure signal (see rigure 3-2.7). This creates a

distortion in the initial enthalpy rise calculated by the

Simulator as compared to RETRAN. Otherwise, the two codes match

well up to 200 seconds. After 280 seconds the differences in core
inlet flow and core power determine the outcome of the core inlet

enthalpy where the responses seems to be reasonable.

Once decay heat levels are reached, the core inlet flow rate,

core power, and thus the core inlet enthalpy stabilire. This

occurs after 1050 seconds in RETRAN a nd a f t e r 1300 seconds in the
Simulator, and corresponds to the SLCS injection capacities

assumed for the two codes. The two enthalpy swells observed in

the Simulater are attributed to the two terminations of the HPCI '

system. I

\

rigure 3-2.6 displays Recirculation Loop Pump Flow. The

r^T initial simulator recirculation pump flow is significantly higher
kl than RETRAN. The plant is designed to recirculate 50% of the

total core flow through the two recirculation loops, where the

remaining 50% is the suction flow through the jet pumps. At 100%
rated power / flow conditions, this corresponds to 3333 lb/see per

loop. Clearly, the initial Simulator recirculation pump flow rate

is much too large. This leads to the conclusion that either the

efficiency of the recirculation pumps, or the Simulator form loss

coefficient at the jet pump suction, is too high. Since the

simulator core inlet flow (see rigure 3-2.3) stabilizes at a low

value relative to RETRAN, the latter of the two conclusion is

most likely valid,

rigure 3-2.7 shows HPCI Pump Flow. The Simulator predicts a

brief initiation of HPCI shortly after the MSIV closure. This is

attributed to the high drywell pressure setpoint being reached

that would occur for an ATWS of this severity. The HPCI turbine

stop valves close on a receipt of a high reactor water levels

signal. Once the stop valves close, HPCI remains secured until

-24-
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\

|hthe signal is cleared by a low water laval sional. The initial

level swell calculated by RETRAN was large enough to cancel HPCI
due to the high drywell pressure signal; where as the Simulator

predicted a delayed water level swell thus allowing HPCI to inject
briefly.

Both codes predict HPCI initiation on low reactor vessel

water level at about the same time. RETRAN models the twenty-five
second normal startup to reach full HPCI flow whereas the

simulator does not. The Simulator predicted the full HPCI flow

rate as approximately 565 lb/seo. This is significantly lower

than the 586.7 lb/see ficw ate modeled in RETRAN. The flow rate

in RETRAN is based on 4250 gpm with an upstream pressure of 1200
psia and a temperature of 100 degrees Fahrenheit (this assumes ,

that the condensate ctorage tank is used as the water sou.ce). If i

the simulator is using the same volumetric flow rate and upstream t

'

pressure, then the source water would te saturated. Therefore,

the HPCI water temperature assumed by the Simulator may be

incorrect. The second initiation of HPCI in the Simulator is

attributed to the second reactor vessel low water level signal

(see rigure 3-2.2).

Figure 3-2.8 shows Safety / Relief Valve (s) riows. This is

actually the steam discharge to the T-quenchers in the PSP by the

four pressure relief valves, not including the stesm discharge

t'' rough the two safety valves. Both codes predict the initial,

automatic opening of all four valves, as well as lifting of the

two ASME Code ' Safety valves. The response of the Simulator is in

good agreement with RETRAN. The simulator seems to have slightly

lower relief valve closure setpoints as compared to those modeled

in RETRAN; however, the differences are small and do not

significantly affect the transient simulation.

Figure 3-2.9 depicts the Core Void Traction predicted by

RETRAN and the Simulator, respectively. The RETRAN predictions
are more pronounced than those calculated by the Simulator. This
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is attributed to the differences in tha way the byp==s racian is

modeled. RETRAN models the bypass separately from the fuel region
of the core. The impact of modeling of the bypass and core as a
single entity is detailed in discussion of the results for the I

previous section.

I

'
.

I

\
.

O

.
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3.3 RPT and ATws Bedehma rk conclusions h

The overall predicted responses of the simulator for the ATWS
and RPT comparisons are generally qu4te good. However, based on

the observations of the simulator compared actual plant data (for
the RPT simulation) to RETRAN (for the ATWs simulation) and there
are five areas where the simulator could use improvements. These
are: 1) Modeling the HPCI location at the feedwater elevation as
flow through spargers into the reactor vessel downcomer region
instead of at the core inlet 2) Adjusting the form loss

coefficient at the jet pump suction to achieve 50% flow at 100%
flow conditions instead of the present 35% flow; 3) Model the HPCI
subcooled liquid at the condensate storage Tank temperature
instead of at 212 degrees rahrenheit; 4) Modeling a separate '

volume for the bypass region rather than combining 1* with the
fuel region; and 5) Modeling the M/G coastdown characteristics
more precisely. By improving these five areas, it is believed

|hthat the simulators capability to predict plant response more
accurately would increase.

.

O
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TABLE 3-1.1
O

.

VY RPT Initial Conditions

Parameter Plant-Data Simulator Note

Core Thermal Power (P/Po) 0.83 0.84 A

Dome Pressure (psia) 1000 1000

Narrow Range Water Level (inches) 151.8 151.7
(above top of active fuel)

Core Inlet + Bypass riow (1b/sec) 11309 11217 B

Main Steam riow (1b/sec) 1429 1421 C

reedwater Temperature ( r) 359 355

M/G Set Speed (9/9o) 0.79 0.74 D

Exposure State-Point EOTPL-08 E0rPL-12
'(A) Rated core power equals 1593 MWth.

(B) Rated core flow equals 13333 lb/sec.

() (C) Rated main steam /feedwater flow equals 1786 lb/sec.

(D) Rated M/G speed equals 1120 RPM

O
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TABLE 3-2.1

VY ATWS Initial Conditions

Parameter RETRAN Simulator Note

Core Thermal Power,(P/Pg) 1.00 1.00 A

Dome Pressure (psia) 1020 1020

Wide Range Level (inches) 510 510
(above vessel zero)

Narrow Range Level (inches) 158.5 158.5
(above top of active fuel)

,

Core Inlet + Bypass riow (1b/sec) 13333 13659 B
Bypass riew (1b/sec) 1448 NA C

Core Inlet Enthalpy (Btu /lb) 520 522 '

,,

,

Recirculation Pump Flow (1b/sec) 3260 4392 D

HPCI riow (1b/sec) 0.0 0.0

hS/RV riow (lb/sec) 0.0 0.0

Main Steam riow (1b/sec) 1786 1717 E

reedwater riow (1b/sec) 1786 1707 E

M/G Speed (9/9g) 0.94 0.94 r

SLCS Capacity (gpm) 43 35 G
(boron injection)

Exposure State-Point EOTPL-11 E O f' P L- 12

(A) Rated core power equals 1593 MWth.

(B) Rated core flow equals 13333 lb/sec.

(C) The Simulator does not have a bypass model, the core inlet for
the Simulator includes the bypass flow.

(D) Rated recirculation flow equals 3333 lb/see per loop.
(E) Rated main steam /feedwater flow equals 1786 lb/sec.

(r) Rated M/G speed equals 1120 rpm. g
(G) 35 gpm corresponds to the technical specification value, 43 9pm

corresponds to the maximum capacity of the pump.
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'

TABLE 3-2.2*

VY ATWS RETRA!4 Trips and Operator Actions

Trips

1 Recirculation Pump Trip on high pressure.
2 reedwater Pump Trip on high water level.

Operator Actions

1 Override the Automatic Depressurisation System.
2 Initiate the Standby Liquid control at two minutes plus a

30-second delay to sweep the injection lines.
3 Disable High Pressure Coolant Injection and Reactor

core Injection coolant suction shift from the control |storage tank to the Pressure Suppression Pool on high (
Pressure Suppression Pool water level. '

O

.

O
-30-
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4.0 LOSS OF COOLANT ' ACCIDENTS
i
i

Three types of loss of coolant accidents were used as benchmark

scenarios. They are a clatnic large break LOCA, a small break LOCA,

and a Main Steam Line break outside containment. The first two

involve breaks in piping that is carrying initially subcooled fluid,

while the later involves a break in a pipe with high quality steam.
The RELAP5YA code was employed as the engineering model in all of
the LOCA cases.

4.1 INITIAL CONDITIONS

The Large and Small Break LOCA cases were run with the same

IC-9 Simulator initial conditions. Likewise, these two LOCA cases '

vere run with the same RELAPSYA initial conditions. The Simulator
\and RELAP5YA initial conditions are compared in Table 4-2,1. The '

two sets are close but not identical. Both the Simulator and

hRELAP5YA used 100% power. However, the Simulator had a

Beginning-of-Cycle (90C) axial profile while RELAPSYA used a chopped
cosine axial profile. Initial steam dome pressure and water levels

were nearly the same. The iaitial core flow was 96% of rated for

the Simulator and 100% for RELAP5YA.

The Main Steam Line Break case was run with the IC-41 Simulator
initial condition. These conditions are discussed in Section 4.4.

4.2 LARGE BREAK LOCA

The Large Break LOCA case is an instantaneous Double-Ended

Guillotine (DEG) break in the suction pipe of one recirculation

loop. The Simulator and RELAP5YA calculations were run until
adequate core cooling was re-established. During the post-test

analysis, 25 parameters were compared for this case. Primary

emphasis was to ascertain that the Simulator response showed proper

hparametric trends and significant event times.
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4.2.1 LB-LOCA Accident Assumptions

The large break LOCA case was initiated from rated conditions.
The accident assumed a double-ended guillotine break occurred in a
suction pipe upstream from the recirculation pump, with a coincident
loss of off-site power. The accident assumptions are summarized in

Table 4-2.2. The major assumptions include loss of auxiliary power,
fai)ntt 'f the LPCI-B injection valve, and failure of the RCIC steam

tu' ' mission valve. Thus, the available systems for injecting

w Te reactor vessel are:

>

a. HPCI from Condensate Storage Tank (CST)

$ b. 2 - Low Pressure Core Spray (LPCS) systr.ms from the
Torus

c. 1 - Low Pressure Coolant Injection (LPCI) system from
the Torus

-

The nodalization diagrams for the VY-NSSS and containment are
described in Appendix A.2. This integrated model contains 169

volumes, 186 junctions, and 176 heat structures. These represent

the NSSS to the Turbine Stop Valves (TSVs), and the containment
Drywell (DW), Vent System (VS), and Wetwell (WW). The NSSS and

containment models are coupled through the hydraulic response

associated with the pipe break, S/RVs, and ECCS injection, and the
emergency safeguard instrumentation responses in these regions.

4.2.2 LB-LOCA Comparison

Table 4-2,3 summarizes the timing of significant events for

this case. Generally, the Simulator and RELAPSYA significant times
are identical or within several seconds of one another. The notable
exception is that the simulator shows a much later core heatup and
subsequent cooldown. The Simulator and PELAPSYA results are
compared in Figures 4-2.1 through 4-2,20.

9
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rigure 4-2.1 compares the Simulator and REIAPEYA powar h
histories. Both show a rapid decline in power production, due to

rapid core voiding and SCRAM, down to very similar decay heat

levels. SCRAM is initiated by the High Drywell Pressure trip.

The NSSS steam dome pressure history from the Simulator and

RELAPSYA calculation are compared in Figure 4-2.2. These show
similar trends. Differences in depressurization rates were traced

to the following:

a. Differences in the Steam Line flow rates out the Turbine
Bypass Valves prior to MSIV closure at eight seconds,

b. Differences in the steam qualities out the break locations
until 40 seconds, g

:

The Simulator's vessel pressure history is acceptable since it's j

display in the Control Room should elicit the proper response from
'

gthe operators for this event.

rigure 4-2.3 shows the narrow-range level histories. The

Simulator and RELAP5YA narrow-range levels drop to 77", the minimum

displayed value, at nearly the same time. The Simulator's

internally calculated value continues to drop to zero, but the

Simulator's Control Room displayed value is limited to 77". The two

RELAP5YA values, actual and indicated, and the Simulator's value are

in general agreement for this accident,

rigure 4 '2.4 shows the wide-range level histories. The single

Simulator level is compared to three RELAP5YA levels, corresponding

to the outer shroud, inner shroud and the core bypass regions. The

plant instrumentation response will reflect the maximum value

between the outer and inner shroud regions. From 0 to 24 seconds,

the Simulator level follows the decrease predicted by RELAP5YA, but

declines slower since the Simulator break flow rates are somewhat

smaller. After 24 seconds when LPCI and LPCS injection begin, the

Simulator level recovers faster even though the combined ECCS flow
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|h rates are less than'RELAP5YA. Therefore, we infar that the vessel

and core nodalization, the ECCS injection locations, and the water

level calcualtions in the Simulator need further improvement to

provide a more realistic simulation for this large suction break
case.

Figure 4-2.5 shows feedwater flow rate histories. The RELAPSYA

calculation assumes this flow ramps to zero in five seconds. The

Simulator feedwater response was nearly the same.

Figure 4-2.6 compares the main steam line flow rate histories.

The general trends are about the same. First, the flow decreases

when the stop valve closes; then, the flow increases when the bypass

valves open. Finally, the steam line flow is stopped completely by

the MSIV closure. The Simulator flow rates during the turbine

bypass period are more realistic since the Simulator has a more

complete model of the Turbine and Bypass Control System at this
time.

Figu;e 4-2.7 shows upstream and downstream break flows. The

Simulator upstream and downstream break flows are identical during

the subcooled blowdown period. These flows then decline rapidly to

values that correspond to steam flow when the calculated liquid

level for each flow path reaches the break location. In contrast,

the RELAP5YA upstream and downstream break flows are unequal,
because the two phase conditions feeding each path are different.

The Simulator does not account for constraints imposed on the

upstream and downstream flows by geometry in the recirculation
loops, whereas the RELAPSYA model does. Specifically, the

downstream break flow is limited by ten jet pump drive nozzle flow

areas; the upstream flow area is identical to the suction pipe area.

The RELAP5YA break flows decay smoothly, whereas the Simulator
downstream break flow drops sharply near 8 seconds and the upstream

break flow drops sharply at 21 seconds. Despite the two unnatural

drops, the sum of the Simulator break flows are a fair approximation
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|hof the sum of RELAP5YA break flows up to 11 seennde. From 11 en.10
seconds, the total RELAPSYA break flow exceeds the total Ei.mulator

break flow. Beyond 30 seconds, the total break flows become similar

again. The Simulator break flow calculations were sufficiently

realistic for observable parameters, such as system pressure, to be

realistic.

4

rigure 4-2.8 shows the recirculation pump speed histories. Two

RELAP5YA histories are shown, one for the Loop A (broken loop) pump

and one for the Loop B (intact loop) pump. The Simulator calculates

the same speed for both pumps. The intact loop pump speed

calculated by the Simulator and RELAP5YA agree very well. However,

RELAP5YA calculates a negative overspeed for the broken loop pump

after the field brea.ker trip occurs at 17 seconds; this is realistic ,

(since the break is on the suction side of the Loop A pump. In

contrast, the simulator either did not properly model the field 1

breaker trip or did not properly model the broken loop recirculation

pump; therefore, the negative overspeed did not occur. Beyond 70
seconds, the pumps rotate very little in both the Simulator and

RELAP5YA calculations,

rigure 4-2.9 shows the recirculation loop flow rate histories.

Again, the Simulator shows only an intact loop behavior for both

loops. The RELAP5YA intact loop flow simply coasts down. The

RELAP5YA broken loop flow is negative after the break occurs, and

then reaches essentially zero by 60 seconds.

'

rigure 4-2.10 shows the jet pump flow rate histories. Once
,

I again, the Simulator calculation for beth loops is consistent with

-the-RELAPSYA intact loop calculation. The Simulator does not

calculate the proper response for the broken loop..

The RELAP5YA downstream break flow rate in Figure 4-2.7, broken

I loop recirculation flow rate in Figure 4-2.9, and broken loop jet

pump flow rate in Figure 4-2.10 all show consistent negative

(reversed) flow rates during the first 30 seconds of this accident;
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the negative peak fl6w rate is approximately O00 lbm/sec. In

contrast, the Simulator downstream break flow rate peaks at about
13,200 lbm/sec, and is inconsistent with the recirculation loop and
jet pump flow rates calculated by the Simulator.

Figure 4-2.11 shows the core inlet mass flow rate histories.
The combined core and bypass flow rate, as well as the core only
flow rate, are shown for RELAP5YA. The Simulator does not have a

separate bypass region, so the core and bypass flow rates are lumped
together in the simulator calculation. The RELAP5YA flows coastdown

to low positive values over about 30 seconds, and become somewhat
erratic beyond during ECCS injection. The Simulator core flow
declines to zero at 8 seconds, which follows the feedwater and jet

pump flow coastdowns to zero values in 8 seconds also. This is ;
I

indicative of certain simplifying assumptions inherent in the

Simulator's thermal-hydraulic models that allow faster computation, j
but at the expense of transient simulation fidelity.

O
Figure 4-2.12 compares the HPCI flow rite histories. HPCI

injection began at 11 seconds in the Simulator and at 20 seconds in
RE'.AP5YA calculations (curve with circles). The Simulator's HPCI

ir jection curve begins sooner than the 20 second minimum startup
tine for this system and peaks at a higher flow rate than plant test
date indicate and RELAP5YA calculates. HPCI injection terminates at

about the same time for the Simulator and RELAP5YA. The wide solid

line slightly above the time axis during HPCI injection is steam
flow to the HPCI turbine calculated by RELAP5YA, the Simulator's

'

curve for this parameter was not obtained on the data tape for
comparison.

Figure 4-2.13 shows the RELAP5YA LPCI mass flow rate history.
Although the Simulator was observed to have LPCI injection during
the test, values did not appear on the data tape. RELAP5YA

calculates that LPCI injection surges into the A loop, beginning at
25 seconds after the low pressure permissive is reached. The

injection rate then decreases between 30 and 68 seconds due to
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pressure buildup in the pipe caused by levar quality fluid aviting
the break and wall heat transfer. The injection rate then recovers,

and injects fluid into the broken loop after the corresponding LPCI
injection valve closes. No injection occurs in the intact loop,
since the accident assumes the LPCI-B Injection Valve failed to open
on demand.

Figure 4-2.14 compares the LPCS mass flow rate histories. LPCS
injection begins at nearly the same time in the Simulator and
RELAP5YA computations. RELAPSYA calculates that the two LPCS
systems together inject a total of 1,200 lbm/sec, whereas the

Simulator injects only 1,000 lbm/sec. This latter value is

conservatively low relative to plant test data.

Figure 4-2.15 shows core mid-plane clad temperatures for the i

three regions of the RELAPSYA an11ysis. Very little heatup can be
observed. The Simulator models the core as only one average fuel
region divided into 24 axial nodes. Figure 4-2.16 shows average
bundle clad temperatures for several axial locations of the

-

Simulator and RELAP5YA. The Simulator shows clad heatup to as high
at 1,145 F while RELAPSYA only heats to 590 F. The differences in

clad heatup are due to differences in void fractions calculated by
the two models.

! Figure 4-2.17 shows bundle void fraction histories. The core
voiding and recovery sequence can be seen for the Simulator and
RELAP5YA. RELAPSYA recovers at 94 seconds while the Simulator does
not completely recover until after 200 seconds.

The containment drywell and wetwell pressure histories from the
Simulator and RELAP5YA calculations are compared in Figure 4-2.18.
A comparison of respective parameters shows similar trends although
the magnitudes differ somewhat during the transient. The Simulator

parameters reach asymptotic values that are within 5 psi of the
RELAP5YA results. These results are acceptable since these
parameters are displayed on a back panel in the control room and
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() would only be checked periodically by the operator,

rigure 4-2.19 shows containment gas temperature histories. The

temperatures calculated by the Si"'alator are higher in both drywell
and wetwell than those calculated by RELAPSYA.

Figure 4-2.20 shows the torus liquid temperature histories.

The Simulator and RELAPSYA values remain within a few degrees of
each other.

In summary, the Simulator shows good agreement with RELAPSYA
calculations. The differences are mainly for parameters where the
coarseness of Simulator modeling does not permit any greater
accuracy, such as its modeling of only one recirculation loop and in ,

its lumping of the bypass and core regions.
|
t

O

.

%-),
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4.3 SMALL BREAK LOCA*

The small break LOCA (SB-LOCA) case is a single brett. in the

suction pipe of one recirculation loop. The Simulator break size

was 0.0615 ft2, The RELAP5YA break size was slightly smaller, 0.05

ft The initial conditions for the SB-LOCA for both the Simulator.

and RELAP5YA are the same as for the LB-LOCA and are listed in Table
4.21.t.l.

4.3.1 SB-LOCA Accident Assumptions

The accident assumptions are summarized in Table 4-3.1. The

major assumptions include loss of auxiliary power, failure of RCIC

to auto start, failure of HPCI to auto start, and no CRD flow.

Thus, available systems for inje ting water to the reactor vessel

are:

O
a 2 Low Pressure Core Spray systems (LPCS) taking suction

from the torus

b 2 Low Pressure Core Injection systems (LPCI) taking
suction from the torus

c The Automatic Depressurization System (ADS) may activate
if appropriate signals exist.

The nodalization for the VY-NSSS and containment are similar to
the large brea'k model and are shown in Appendix A.2. The integral

model contains 170 volumes, 184 junctinns, and 176 haar structures.

4.3.2 SB-LOCA Comparison

Table 4-3.2 summarizes the timing of significant events for

this case. The Simulator and RELAP5YA calculations are compared in
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() rigures 4-3.1 through 4-3.20.

Figure 4-3.1 compares the Simulator and RELAP5YA power
histories. The Simulator shows a more rapid shutdown than RELAPSYA
over the first three second. By six seconds, both reach the same

value. The simulator has a slightly greater break area, hence,

greater break flow and voiding, which could account for part of the
difference in early power history.

Figure 4-3.2 shows steam dome pressure histories. After an

initial decline, the pressure rises due to MSIV elosure, rollowing,

ADS at 138 seconds for RELAP5YA and 232 seconds for the simulator,
the pressure declines sharply. The pressure continues a slow
decline until vessel flooding causts repressurization. The pressure ,

!histories are the same for the simulator and RELAP5YA up until the

time of MSIV closure. RELAP5YA pressure history diverges from the }

Simulator at ADS, because its Lo-Lo level signal occurred about 80

seconds earlier than the Simulator. After ADS, the Simulator showsg -

a steeper pressure decline than the more gradual decline of'

RELAP5YA. Also, the Simulator steam dome pressure rises to about 80
psia following vessel flooding at 450 seconds. The RELAP5YA

pressure rises to 180 psia following vessel flooding at 525 seconds.

Figure 4-3.3 shows narrow-range level histories. The simulator

shows a wider range of values than RELAP5YA. The RELAPSYA values

are limited to the displayed values in the range of 77" to 177".

The Simulator and RELAP5YA level histories are fairly similar. The

Simulator has'a more gradual decline than RELAP5YA up to 96 seconds,
when LO-Lo level is reached, which is about 80 seconds after

RELAP5YA. The Simulator shows a slight level swell following ADS.

Later, at 350 seconds, the Simulator shows a recovery from its

minimum value. RELAP5YA shows a fairly sustained recovery about 100
seconds later than the Simulator. The early recovery is due to

early injection of LPCI and LPCS in the simulator calculation.

O
\+) Figure 4-3.4 shows wide-range level histories. Three RELAPSYA
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histories and a single Simulator histnry are shown. Plant
instrumentation will respond to the maximum of the inner and outer
shroud values. The Simulator history follows the same trend as the
RELAP5YA outer shroud leve'., but it does not uncover as deeply as
RELAP5YA. Full recovery (177") is achieved by around 400 seconds
for both the Simulator and RELAPSYA. The Simulator displayed value

would be limited to 177". The RELAP5YA calculated results are
{}]||| limited to the displayed values.

Figure 4-3.5 shows feedwater and steam line flow histories.
The Simulator and RELAP5YA feedwater flow histories are similar.
The RELAPSYA calculation ramped the flow to zero in 5 seconds. The
Simulator feedwater response was nearly the same, and the flow
decreased to zero in about 8 seconds. -

!

Steam line flow histories are based on the timing of three k
events; turbine stop valve closure, bypass valve opening, and MSIV
closure. Simulator turbine stop valve closure occurs about 3.5

seconds earlier than for RELAPSYA. The bypass valves are fully open
in the RELAP5YA calculation while the Simulator modulates the area
change for these valves. This explains the higher steam flows
calculated by RELAP5YA. The MSIV closes at about the same time in
both calculations,

rigure 4-3.6 shows pump speed histories. Two RELAP5YA
histories are shown, one for the Loop A (broken loop) recirculation
pump and one for the Loop B (intact loop) pump. The Simulator

calculates only one behavior for both pumps. The Loop A and Loop B
histories are essentially the same in the RELAP5YA calculation. The
Simulator shows a similar behavior. The RELAP5YA recirculation
pump's coastdown ends at about 33 seconds while the Simulator

calculates that the coastdown ends at about 60 seconds.

Figure 4-3.7 presents the break flow histories, rollowing MSIV

closure, RELAP5YA calculates an increase in break flow rate which
matches the increase in pressure. The Simulator does not predict
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this incresce'in break flow rate. The M jor di f f aranea in the break -

flow rate is due to the timing of ADS which occurs earlier in the
'

RELAP5YA calculation due to a more sudden drop in narrow range

level. As the vessel refills, the break flow calculated by RELAPSYA

increases due to presence of liquid at the break. The Simulator

does not-mirror this behavior,

rigure 4-3.8 shows recirculation loop flow rate histories. The

simulator shows only an intact loop behavior for both loops. The

RELAPSYA histories for both Loop A and B are identical and they are
close to the Simulator calculation. As in Figure 4-2.7, the

Simulator calculates a slightly slower coastdown after 20 seconds.
1

i

rigure 4-3.9 shows jet pump flow histories. RELAP5YA Loops A $

and B jet pump bank flow rates are almost identical. The Simulator I

calculation for the jet pump flow rate is consistent with the |

RELAP5YA calculation; however it calculates slightly higher flow
rates for almost the entire transient.

!

j rigure 4-3.10 shows core inlet mass flow rate histories. Core

only and core plus bypass values are shown for RELAPSYA. The

! Simulator does not have a separate bypass region. Core and bypass

region are lumped together in the Simulator calculation. Although
-

the Simulator follows the overall trend of the RELAP5YA calculation,
it shows slightly higher inlet core flow rates (consistent with
rigure 4-3.7) and it does not include the spikes present in RELAP5YA
calculation during ECCS injection.

Figure 4-3.11 shows S/RV1 and ADS flow rates histories. The

safety-relief valve opens only once in-the RELAPSYA calculation due
to the'early opening of the ADS.- The flow through the valves was

about the same for both codes. At the end of the accident, when'the

RPV refills with ECCS water, the Simulator should show an increase

| due to water through the ADS valves as calculated by RELAP5YA.

Figure 4-3.12 shows LPCS mass histories. Due to the faster
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system depressurization calculated by tha simulator (=*a rigore

\~ 4-3.2) the LPCS commences about 70 seconds earlier than in the
RELAP5YA calculation. RELAP5YA LPCS reaches 1200 lbm/sec while the
Simulator reaches only 900 lbm/sec due to different input for the
pump characteristics. The Simulator uses more conservative data
from the VY TSAR while RELAP5YA uses conservative VY plant test
data.

rigure 4-3.13 shows the RELAP5YA LPCI mass flow rate history.
Although the Simulator has LPCI injection during the test, values
did not appear on the data tape. LPCI injection into both loops

.

begins at 337 seconds in RELAP5YA calculation.

rigure 4-3.14 shows core mid-plane clad temperatures for the ,

RELAP5YA analysis. Peak clad temperature of 725 r are reached in l
the high power bundle at about 343 seconds. The Simulator models
the core as only one average fuel region divided into 24 axial '

nodes, rigure 4-3.15 compares the average bundle clad temperatures
(

,

for several axial locations calculated by RELAP5YA and the
Simulator. RELAP5YA shows clad heatup as high as 690 r at about 340
seconds in the transient while the Simulator clad temperatures
follow the saturatien temperature at all axial locations.

A better understanding of the differences in clad temperatures
calculated by the two codes is provided in rigures 4-3.16 and
4-3.17. The two figures show the average bundle void fraction
histories for RELAP5YA and the Simulator, respectively. RELAP5YA

calculates mose voiding in the core during the period of clad
heatup. The Simulator calculates a maximum core void fraction of
about 0.85. At this void fraction there is enough liquid in the

core to maintain the rods close to saturation temperatures.

The containment drywell and wetvell pressure histories from the
Simulator and RELAP5YA calculations are compared in rigure 4-3.18.
The comparison of respective parameters shows similar trends

() although the magnitudes differ. The Simulator pressures in both the,
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drywell and verwell are about 5 psia higher than prrAp;YA ramults.

This can possibly be attributed to the present RELAPSYA containment
nodalization which precludes circulation within the wetwell pool;
ber.ce not enough heatup of the wetwell gas space is calculated.

Figure 4-3.19 shows drywell and wetwell containment gas
temperature h'. stories. The temperatures calculated by the Simulator

are about 30 F higher in the drywell and about 18 r in the wetwell.

Opposite results are obtained tor the torus liquid temperature

histories, presented in rigure 4-3.20, which show higher pool
temperatures calculated by RELAP5YA. The higher liquid temperature

calculated by RELAP5YA is attributed to the present containment ,

nodalization which does not allow the hotter water to raise to the '

pool surface and heatup the gas space, f

!

In summary, the Simulator is able to predict the correct trends

for this accident. For many parameters, the simulator shows

adequate agreement with the RELAP5YA calculations.

!

,

i

O
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4.4 MAIN STEAM LINC BREAK IN THE STEAM TU'!M E L

The event analyzed is the double-ended guillotine break in one

main steam line located in the steam tunnel coincident with loss of
off-site power.

4.4.1 MSLB Accident Assumptions

The initial plant operating conditions for this accident for

both the Simulator and RELAP5YA are summarized in Table 4-4.1.
These parameters reflect VYNPS operation at conservative design

power conditions (e.g., 105% of reactor vessel rated steam flow,

severe core radial and axial power profiles) rather than rated

i conditions,
t.

|

The assumptions used for this accident are summarized in Table I
,

4-4.2. In addition to the assured steam line break and loss of

O
off-site power, severe conditions are imposed by the assumed failure

of HPCI, one LPCS and two LPCI Systems to inject emergency coolant
upon demand.

4.4.2 MSLB Comparison

N

Table 4-4.3 summarizes the timing of significant events for

this accident for both RELAPSYA and the Simulator. This table is

provided as aid to review the following figures that contain

results.
s

Figures 4-4.1 through 4-4.19 depict plant response for this

accident calculated by the RELAP5YA code and the Simulator.

Figure 4-4.1 is a plot of Core Thermal Power. The RELAP5YA

predicted core power history is in good agreement with the Simulator

calculated poser. Both reach the same decay heat values beyond 5

seconds in the transient.

,
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rigure 4-4.2 shgws the steam dama prescura history. Tha

pressure initially decreases due to the steam line break until the

MSIVs are closed at 10.5 seconds. Then the pressure increases due

to the addition of core decay heat to the coolant until the safety
relief valve (S/RV1) setpoint of 1080 psig is reached at 36.0

seconds for RELAP5YA and about 120 seconds for the Simulator.
RELAP5YA predicts more frequent cycling of the safety relief valve
(S/RV) because the S/RV's reset pressure is 1062.3 psia for RELAP5YA
and only 1040 psia for the Simulator. Following manual opening of
the Automatic Depressurization System (ADS) at 600 seconds, both
codes calculate rapid depressurization of the NSSS; however, the
Simulator calculates a faster depressurization. We believe that
this difference occurs because the Simulator model removes pure
steam with a quality of 1.0 through the ADS valves, where as,
RELAP5YA removes wet. steam with a quality of 0.5 to 1.0. (See l

discussion of Figure 4-4.12 for further information). At 1200 '

seconds both models calculate that the system depressurized to about '

72 psia. |h
Figure 4-4.3 is a plot of Reactor Pressure Vessel Narrow Range

Level. Both codes predict an initial rapid level drop due to the

steam flowing out the break and due to the collapsing of voids in
the core following scram. The level drop is arrested following MSIV

closure at about 11 seconds. Following isolation, the Simulator

predicts a general increase in core voids to about 0.4 which cause

displacement of the water from the core region into the shroud. As

a consequence, the Simulator calculates a higher increase in the

narrow range level. RELAP5YA calculates less voiding of the core
prior to ADS, hence much lower narrow range levels. At 240 seconds

RELAP5YA indicated level goes off-scale. After ADS at 600 seconds,

RELAPSYA calculated level recovers for a short period of time due to
level swell then it goes again off scale. The Simulator does not

distinguish between a narrow and a wide range level, i.e., the same

calculated parameter is displayed for both indications.

Figure 4-4.4 presents the Reactor Vessel Wide Range Water
,
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Level, The level parnmeter calculated by the simulater envers a

downcomer level span which is similar to the wide range water level

in the outer shroud. At can be seen, the Simulator calculated level

in rigures 4-4.3 and 4-4.4 is identical. In contrast to the

RELAPSYA calculation, during the period of S/RV's cycling, the

Simulator does not calculate a significant level decrease. Both

codes calculate the level decrease following ADS, followed by an

increase in level after LPCS injection. The early and rapid

increase in level, predicted by the Simulator after 700 seconds, is

due to the more rapid depressurization (rigure 4-4.2) which causes

the LPCS to actuate too soon, compared to RELAP5YA.

Figure 4-4.5 presents the reedwater Flow Rate histories. The

end of coastdown for the Simulator calculation, 8 seconds, compares

well with the RELAPSYA value of 5 seconds. The Simulator prediction

for this parameter is good with respect to the time scale in which .

the operators will respond to this accident.

Figure 4-4.6 presents the Main Steam Line Flow Rate histories.

The average value of the steam flow rate calculated by the Simulator

compares well with the RELAP5YA flow rate through the broken steam

line. However, the ringing predicted by the Simulator is believed

to be incorrect.

Figure 4-4.7 presents the Steam Line Break Flow Rates. The

downstream break flow rate is fed by backflow from the three intact

steam lines th, rough the pressure averaging manifold pipes. The MSIV

closer at 10.5 seconds. Flow through the downstr&am break continues

for another 15 seconds being fed by the large vo).ume of steam

present in the pipes. The upstream break flow is limited by the

flow limiter and goes to zero shortly after MSIV closure. We did

not obtain the Simulator results for these parameters.

Figure 4-4.8 is a plot of the Recirculation Coolant Pump (RCP)

() speed. RELAP5YA calculated the two recirculation coolant pump speed

histories to be essentially identical. During the first 17 seconds,
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the pumps coastdown due to decreaming al.c+riem1 pnwar frnm the prP
MG sets that are responding to the loss of off-site power. At about

17 seconds the field breaker opens on receipt of a Lo-Lo level
signal and the pumps go into a freewheeling coastdown to about 0.0
tpu Ly 33 seconds. The values calculated by the Simulator for the

JCP's speed compare reasonably well to RELAP5YA. We do not know
wnat produced the inflection in the simulator curve at 2 L<conds.

Figure 4-4.9 presents the Recirculation Loop Flow Rate

histories. The Simulator coastdown flow rates are higher than the
ones calculated by RELAPSYA, indicating further improvements are
needed in the Simuletor recirculation loop models.

Figure 4-4.10 presents the Jet Pump Bank Flow Rates histories. (
IThe initial jet pump.coastdown up to the time of MSIV closure at

10.5 seconds is well predicted by the Simulator. The RELAPSYA flow I

rates rapidly coastdown and oscillate about zero values as the S/RV

hcycles. In contrast, the Simulator predicts the jet pump flow to

coastdown but remains at more positive values during the remainder '

of the accident.

Figure 4-4.11 is a plot of the Core Inlet Flow. For the first

600 seconds, the core inlet flow for both RELAP5YA and the Simulator

follows the respective jet pump behavior. After manual ADS, both

codes indicate positive core flow, primarily due to lower plenum

flashing which subsides after 690 seconds.

'

Figure 4-4.12 shows the flow rates for the safety / relief valve

with the lowest setpoint (S/RV1) and the Automatic Depressurization
System (ADS) that consists of all four safety / relief valves. For

the first 600 seconds of the transient, the flow rates through the

S/RV predicted by the Simulator and RELAP5YA are essentially
identical. Following ADS, the Simulator ADS flow rate decreases

more rapidly than RELAP5YA because the system pressure decreases

fmore rapidly (Figure 4-4.2). Besed on the RELAP5YA code assessment
work against Two Loop Test Apparatus (TLTA) Small Break 6432
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(} (Reference 4.4.1) and TSTr Mark I containment Tact (Pafaranca
4.4.2), we believe RELAP5YA is providing a realistic prediction of

the RPV pressure and ADS mass flow rates,

rigure 4-4.13 shows the LPCS Mass Flow Rate. The maximum flow
rate for the LPCS pump in the Simulator calculation is lower than

the one predicted by RELAP5YA. The Simulator's ECCS characteristics
reflect very conservative values from VY FSAR whereas RELAP5YA uses

slightly conservative values 2 rom VY Plant test data. The LPCS

injection in the Simulator calculation starts early because it

reaches the low pressure permissive early.

Figure 4-4.14 compares the I.verage Dundle Peek Cladding

Temperature. Both codes calculate that the fuel rods are well r

'cooled by nucleate boiling through out the first 800 seconds of the

accident. At about 800 seconds, the RELAPSYA calculates that the
i

cladding begins to heatup due to the transition to film boiling

s caused by the relatively high local void fractions (see rigure ,

4-4.15) and low flow rates. This heatup period is arrested at about

900 seconds due to the injection of LPCS that begins to enter the

core. The cladding at all core location is finally well cooled by

1050 seconds. The simulator does not calculate any rod heatup for

this accident due to early actuation of LPCS.

Figure 4-4.15 shows the Core Average void Fraction history

calculated by RELAP5YA. After the MSIVs close at 10.5 seconds, the

void fraction at 81 inch elevation stabilizes at a periodic value of

20%. The void fraction oscillations up to 600 seconds are caused by

the cycling of S/RV1. The rapid depressurization, due to ADS

actuation at 600 seconds, causes the void fraction to rapidly
increa,Te to about 60%. The core voiding rate increases between 600

and 863 seconds due to flashing and boiling. Shortly after LPCS

injection is initiated at 863 seconds, the core average void

fraction decreases. This results from LPCS coolant entering the

gs region from the top down through some upper tie plates, andcore
(- from the relatively large bypass region through the drilled holes in
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hIthe fuel support pieces up into the fuel assemb11aa. Nate that tha

core average void fraction is above 95% between 800 seconds and 1000

seconds, rigure 4-4.14 shows that this corresponds to the core

heatup period.

Figure 4-4.16 shows the Average Core Void Fraction history

calculated by the Simulator. After MSIV closure, the void fraction

stabilizes a : a value of 40%, compared to 20% in rigure 4-4.15.

Following ADS, the core void fraction increases. However, due to

early LPCS injection the core liquid inventory depletion was not as

severe as in the RELAP5YA calculation, resulting in the prediction

of no heatup.

The Containment Drywell and Wetwell Pressure histories from the ,.

Simulator and RELAP5YA calculations are compared in rigure 4-4.17.

The comparison of respective parameters shows similar trends

although the magnitude differ somewhat during the transient. The

drywell pressure in the Simulator calculation increases slowly due

to the loss of the drywell coolers on the loss of offsite power.

During normal operstion, the drywell coolers remove heat convected

from the NSSS to the drywell gas environment. The RELAP5YA

calculates a sudden dip in pressure at 600 seconds. We believe that

a better nodalization in the RELAPSYA containment model such as the

one used in Reference 4.4-2 will improve the Rr. LAP 5YA predictions.

The wetwell pressure calculated by RELAP5YA is about 1.2 psia higher

than the one calculated by the Simulator,

rigure 4-4.18 shows containment Gas Temperature histories. The

differences between the drywell temperatures calculated by the two

codes are due to different initial conditions. The dip in

temperature in the RELAPSYA prediction can be removed with a better

nodalization. The wetwell gas temperatures for both codes are

similar. For the first 600 seconds, the RELAP5YA calculation shows

no increase in the gas space temperature because the present wetwell

nodalization does not allow natural circulation within the gas g
space.
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rigure 4-4.19 shows Torus Liquid Temperature histories. The
higher liquid temperature calculated by RELAPSYA is d:.m in part to
the due to lack of circulation within the pool, which results in a
los rate of heat transfer to the gas space.

In summary, the Simulator is able to predict the correct trends
for this accident. For tiany parameters, the Simulator shows
adequate agreement with RELAPbYA calculations. The differences are
due mainly to the more rapid depressurieation after ADS actuation in
the Simulator prediction.

O

.

o l
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TABLE 4 2,1

VY LOCA Benchmark Initial Conditions

Parameter Simulator RELAP5'YA

Power 100% 1004
BOC EOC

1,593 MWt 1,593 MWt

Steam Dome Pressure 1,025 psia 1,020 psia

Core Flow 96% 100%
12,000 lbm/tec 13,300 lbm/see

t

Level (above lower renetor vessel invert) 512.3" 512"

Drywell Pressure 16.5paga 16.6 psga
Drywell Temperature 135.5 T 165.0 r ,

Wetwell Pressure 14.67 psga 14.7 psga
kWetwell Gas Temperature 79 T 74 T

0Wetwell Liquid Temperature 72 T 74 T

Recirculation Pump Speed 1,670 rpm 1,670 rpm

.

O
,
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TABtt 4-2.2*

Summary of Large Break LOCA Assumptions
2 '

1. DEG recirculation suction break (2*3.64 ft 3 ,,,y,, ,g
4.0E-6 seconds in the drywell.

2. Loss of auxiliary power occurs at 4.0E-6 seconds.
3. Reactor SCRAMS after 0.5 second delay from first RPS

signal. SCRAM Curve 67R-EOC is used.

4. Feedwater coasts down to 0.0 lbm/see at 5.0 seconds, i

5. MsIVs close in 4.0 seconds after isolation signal plus
0.5 second delay.

6. Recirculation pumps in A and a loops coast down with
decreasing power from loss of M/G sets.

17. ADS may actuate if appropriate signals exist. ;Thereafter, ADS cycles open/close at 12 psid between
steam line and drywell when ADS criteria are '

currently met at any time.
.

'

O.
8. HPCI injects upon demand, and terminates on high RPV

leve' or low steam line pressure (<90 psia). ,

9. RCIC steam turbine valve fails to open.
10. Two LPCS Systems inject upon demand,

J

11. LPCI A System _ injects upon demand.
,

12. LPCI B injection valve fails to open upon demand (single
failure).

13. Drywell pressure and temperature are derived from
containment model. >

14 Wetwell pressure and temperature are derived from
containment model.

15. Best Estimate point reactor kinetics parameters for a
core' initially operating at 1,593 MWth.

16. Best Estimate core heat transfer.
17. Passive heat structures are included

1

.
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TABtt 4-2.3-

Sequence of Events for Large Break LOCA

Event Time
(seconds)

RELAPSYA Simulator

1. Break opens 4.0E-6 4.0E-6
2. Loss of normal auxiliary power 4.0E-6 4.0E-6
3. High drywell pressure (p >2.5 psig) 0.035
4. Turbine stop valves starts to close (and 0.044

are completely closed in 0.1 second)
5. Reactor SCRAM on high drywell pressure 0.5
6. Initiate turbine bypass valve opening 0.5
7. Turbine bypass valve completely open 1.1
8. Low level signal (127 inches) occurs 0.7
9. RPS MG set underfrequency (57 Hz) 3.0

condition occurs. ,

10. MSIVs begin to close on RPS underfrequency 3.5 ,

11. Low low level signal (82.5 inches) occurs 3.8 '

12. Control rods are fully inserted 4.2
|13. Feedwater flow coasts down to zero 5.0 18.0

14. Lower plenum flashing begins 5.0
15. Earliest nodal heatup 16 8

16. MSIVs are completely closed 8 10
'17. Recirculation pumps trip on LO-LO level 14.1

plus 10.3 second delay
18. HPCI injection begins (high DW pressure 20 11

+ 20.3 seconds)
19. Recirculation Loop B (intact) discharge 24

valve begins to close
20. LPCS injection begins 32 30
21. Minimum Primary System inventory 49

(82,000 lb) occurs
ceurs So 8822. Peak cigd tempe5ature

(590 r (1145 F])
23. Recirculation Loop D discharge valve 57

closed
24. HPCI flow terminated on low 40 48

pressure signal
25. Core is well cooled 80 218

9
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TABtE 4-3.1

Summary of Small Break LOCA Assumptions

1. Small recirculation suction break (0.05 ft2) occurs at
4.0E-6 seconds in the drywell.

2. Loss of auxiliary power occurs at 4.0E-6 seconds.

3. Reactor SCRAM curve 67B-EOC is used.

4. reedwater coasts down to 0.0 lbm/see at 5.0 seconds.
6

5. MSIVs close in ten seconds after isolation signal plus
0.5 second delay.

6. Recirculation pumps in Loops A and B coast down with I

decreasing power from loss of MG sets, f

7. ADS may actuate if appropriate signals exist. [
Thereafter, ADS cycles open/close at 12 psid between y
steam line and drywell when ADS criteria are

O currently met at any time. |

8. HPCI fails to inject upon demand (single failure).

9. RCIC steam tutbine valve fails to open.

10. Two LPCS Systems inject on demand.

11. LPCI A and B Systems inject upon demand.

12. Drywell pressure and temperature are derived from
containment model.

13. Wetwell pressure and temperature are derived from
containment model.

14. Best Estimate point reactor kinetics parameters for a
core initially at 1,593 MWth.

15. Best Estimate core heat transfer.

16. Passive heat structurea are included.

O
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TABLE 4-3.2.

Sequence of Events for Small Break LOCA

Event Time
(seconds)

RELAP5YA simulator

1. Break opens. 4.0E-6 4.0E-06
2. Loss of normal auxiliary power. 4.0E-6 4.0E-06
3. Control rod insertion initiated 3.5

0.5 second beyond estimated
RPS underfrequency reactor
trip signal.

4. MSIVs begin to close. 3.5
5. Feedwater flow coasts down to zero. 5.0 7.5
6. High drywell pressure. 3.5
7. Turbine stop valve begins to close. 3.9
8. Turbine bypass valve begins to open. 4.0

'9. Turbine bypass valve completely open. 4.6
i10. MSIVs completely closed. 13.6 17.5

11. Lo-Lo level signal. 17.3 96 i

12. Recirculation pump motors trip on 17.0 I

low frequency at their MG sets.
13. ADS valves open. 138 232
14. Earliest nodal CHr. 224 -

15. LPCS injection begins, 332 263 '

16. Recirculation loop discharge valves 332
begin to close.

17. Minimum primary system inventory 342
(161,927 lb) occurs.

18. Peak clad temperature occurs (692/625) 340 232
19. LPCI begins to inject. 337
20. Core is well cooled. 363 279

O
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TABLE 4.4.1.

VY Main S_ team Line Break Initial Conditions

Parameter Simulator RELAPSYA

Power 104.5% 104.5\
IC41 EOC

1,664 MWt 1,664 MWt

Steam Dome Pressure 1,032 psia 1,032 psia

Core riow 96% 100%
13,380 lbm/sec 13,300 lbm/see

Level (above lower reactor vessel invert) 510.3" 510.5"

Drywell Pressure 16.5psga 16.6 psga
Drywell Temperature 135.5 r 165.0 r

Wetwell Pressure 14.67psga 14.7 psga (
Wetwell Gas Temperature 79 r 74 r p

Wetwell Liquid Temperature 72 r 74 r

'

Recirculation Pump Speed 1,670 rpm 1,670 rpm

O

O
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TABtE 4-1.2*

Summary of Main Steam Line Break Assumptions

|

1. A double-ended guillotine break occurs at 4.0E-06
seconds in one main steam line located 25 feet
outside the drywell.

2. A coincident loss of offsite power occurs at 4.0E-6
seconds.

3. reedwater flow coasts down to zero by 4 seconds. !
!

4. Reactor SCRAM occurs after a 0.5 second delay from the |

first RPS signal. SCRAM curve 67B-EOC is used.

5. MSIVs close in 10 seconds after the first isolation
signal plus a 0.5 seconds delay.

'
6. Recirculation pumps in the A and B loops coastdown with

decreasing power from the loss of power to the MG
sets. The recirculation pump motors trip 10.3 j
seconds after the receipt of the Lo-Lo level signal. .

h7. HPCI and RCIC steam turbine valves fail to open. Thus,
HPCI and RCIC fail to inject upon demand.

d. ADS is manually initiated at 600 seconds.

9. Only one of two LPCS systems upon demand.

10. LPCI Loop A and B injection valves fail to open. Thus,
no LPCI injection occurs upon demand.

11. Drywell and wetwell gas temperatures and pressures are
relatively stable.

i
,

,
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TABLE 4-4.3*

Sequence of Events for Main Steam Line Break Case

Event Time
(seconds)

RELAP5YA Simulator

1. Break opens. 4.0E-6 0.0
2. Loss of normal auxiliary power. 4.0E-6 0.0
3. High MSL flow logic activated 0.5 0.5

(after 0.5 second delay
4. MSIVs reach 10% closure 1.5 1.5
5. RPS SCRAM initiated on MSIV closure 2.0 2.0

(after C.5 second delay)
6. Turbine trip initiated on RPS SCRAM 2.1
7. Turbine Stop Valves closed 2.2
8. RPS MG set underfrequene trip 3.5

(after 0.43 second de ay)

h9. Feedwater flow coastdown to zero 5.0 8.0
10. Control rods fully inserted 5.7 ~5.
11. Recirculation pump motor trip on 10.3 g

spurious LO-Lo level signal 3,

(after 10.3 second delay)

O 12. MSIVs fully closed 10.5 11.0 ,

13. Diesel Generators supplying power 17.0 '-
,

to emergency busos
14. Recirculation pumps coastdown to 33.0 50.0

zero
15. HPCI injection normally available 38.4

but failed by assumption
16. Core average void decreased to 60.0 120.0

17% from normal 41%
17. Safety / Relief Valve 1 lifts for 36.0 120.0

the first time
(1,080-psig setpoint) -

18. Manual ADS initiated 600.0 600.0
19. Core heatup begins due to high 800.0

fuel assembly void fraction
20. LPCI injection permissive (315 psi) 838.3 '660.0

reached
21. LPCS pump at rated speed 843.8
22. LPCS pump discharge valve opens 846.8
23. LPCS injecting at rated capacity 863.0 '699.0
24. LPCI injection normally available 862.8

but failed by assumption
25. Mar.ieum coge average void fraction 875.0 714.0
26. PCT of 580 r reached in average 967.0

core bundle
27. All fuel rods well cooled 985.0
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15.0 cotJCLUS f otJs .

The Simulator provided an adequate representation of the plant

response to the scenarios tested. The requirement for realtime

computing resulted in several areas where modeling detail was

sacrificed and impacted the results. Several areas were identified

where we believe that further refinements to the model would produce
more realistic simulations. These are discussed in the next
section.
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() 6.0 sucGEST!ons ron.ruTURE IMPPovrMENTs

The following modifications would improve the Simulator's
performance relative to the benchmark result. These suggestions are

listed in the order that we judge would yield the most improvement
in the simulator's fidelity.

1. Reformulate the core model to allow explicit representation
of the bypass region separately from the fuel assemblies.

This would provide a more realistic simulation of the

steady state and transient core region thermal-hydraulic
and neutronic characteristics that include the following:

a. fluid inventory and distribution
b, core flow rate distribution
c. core reactivity components

.

This subsequently impacts the calculated reactor vessel water

O' level and associated water level trips that occur during
events where fluid from the downcomer region flows toward
or from the core region.

2. Improve the models that represent the reactor vessel

downcomer region in order to enhance the the simulation of

the Reactor Water Level Measurement System. Many operator

and automatic actions depend upon the accurate simulation

of the vessel water level.

3. Account for liquid entrainment within steam, so that the flow

rates and enthalpies exiting the ADS and pipe break
locations will be represented more realistically. This

|
would then yield more realistic depressurization rates and

'

timing of significant events.

4. Properly model HPCI injection into the feedwater lines

instead of direct injection into the core region. Also,
'

s correct the HPCI pumped fluid temperature to reflect the

-136-:
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source of the fluid fe. the enndancat. stnraca tank nr the

torus. These changes would improve the simulation of the

fluid distribution within the vessel and the core thermal |

response for all events where HPCI is activated,
l

l

5. Properly modei LPCI injection into the recirculation loops

instead of direct injection into the core region. This |

change would improve the simulation of the fluid |

1

distribution within the recirculation loops, lower plenum

and core, as well as the core thermal response for events

where LPCI is injected.
I

2

6. Correct the Reactor Recirculation Loop M/G Set inertias and

hydraulic characteristics. This would provide more
,

realistic recirculation loop flow coastdown characteristics

and improve the core thermal hydraulic response.
.

7. Correct the jet pump characteristics for off nornal h
conditions. This would provide a more realistic hydraulic -

response within the reactor vessel and core regions.

8. Modify the malfunctions used to inhibit complete control rod

insertion to allow only 96" of insertion instead of the

present value of 114". This would allow simulatior.s of

Partial SCRAM events.

O
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ENGINEERING MODEL DESCRIPTIONS

The engineering models described in the following sections are

based on models employed in normal licensing activities within NED

in support of VYNPS. The RETRAN-02 code is uJed by the Transient

Analysis Group to evaluate potential operational transients used to
define the operating MCPR limit. The RELAP5YA code was developed to

provide LOCA licensing capability for use in analyzing various size
potential Loss of Coolant Accidents at VYNPS. The SIMULATE-2 code ;

is used by the Reactor Physics Group to calculate steady state and
operational manuvers.

'
,

!

.-A.1 RETRAN Model Description

The VY ATWS RETRAN model was created from the VY RETRAN Reload
model used in the VY Reload Licensing Analysis. It models the NSSS
up to the Turbine Control Stop Valves, and consists of 33 volumes
and 47 junctions, as well as Control Blocks for the Recirculation,
Turbine and reedwater control systems. A detailed description of

the VY RETRAN Reload model is contained in Reference A-1.1. A

simplified nodal diagram of the VY ATWS RETRAN model is shown in
rigure A-1,1. rigures A-1.2, A-1,3 and A-1.4 depict the control
logic for the Recirculation, Turbine and reedwater control systems.
Table A-1.1 contains important information pertaining to the VY ATWS
RETRAN model. Table A-1.2 provides Safety / Relief Valve information.

| A.2 RELAP5YA Model Description

A.2.1 RELAP5YA Computer Code
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RELAP5YA (Refere,nce A-2.1), a computar pr63 ram for licht-watar
O' reactor system thermal-hydraulic analysis, has been adapted by

Yankee Atonic Electric Company for LOCA analyses. RELAP5YA provides
a consistent, integral analysis capability of the system and core

response to LOCA events and other plant transients. YAEC will use

this program as a major part of its method to analyze the entire BWR
break spectrum and the PWR small break spectrum in a manner that
conforms to U.S. Nuclear Regulatory Commission requirements
contained in 10CrR50.46 and Appendix K. YAEC has extensively
applied this program for other conservati''e and realistic analyses
of LOCA events and transients.

6

RELAP5YA has been developed from the Rr. LAPS mod 1 Cycle 18 code
that was originally developed by EG&G Idaho, Inc., under USNRC

,

sponsorship, and publicly released. I

.

A.2.2 Nuclear Steam Supply System Model

This section describes the RELAPSYA Vermont Yankee NSSS input
model used in the Simulator benchmarking. A detailed description of

the model is provided in Reference A-2.2. It models the NSSS up to

the Turbine Stop Valves, and consists of 136 volumes, 148 junctions,
and 136 heat structures as well as control systems and trip logic.

A.2.2.1 Hydrodynamic Modeling

rigures A-2.1, A-2.2 and A-2.3 show the Vermont Yankee NSSS

nodalization diagram for the Large Break LOCA, Small Break LOCA, and
Main Steam Line Break models, respectively. Table A-2.1 identifies

the corresponding regions or systems, and summarizes the number of
volumes, junctions, and heat structures used in the Vermont Yankee

( ) NSSS model. Active volumes mean all volutaes except Time-Depen 6Ent
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Volumes (TMDPVOLs). Likewise, active junctions mean all junctinnt

except Time-Dependent Junctions (TMDPJUNs). Active heat structures

mean those heat structures that model axial segments of fuel rods.

Passive heat structures are those that model reactor vessel and pipe
walls, and reactor vessel internal structures. Table A-2.2 lists
information for the Safety / Relief Valve (s).

A.2.2.2 Core Power
,

The total core power is determined by the point reactor

kinetics model in RELAPSYA. The model ace Ints for moderator oid.

Doppler, and SCRAM reactivity effects. All core power is

conservatively assumed to be generated in the fuel, i.e., none is
I

deposited in moderator, cladding, or passive heat structures. This g
'

power is distributed according to the Nodal Power Factor (NPT)

entered for each active heat structure that represents a portion of g
002 fuel. Each nodal power factor is the product of three terms:

NPT = T xTr*Ib t

where:

i rb - Core region bundle fraction.
|

|
| F = c re regi n radial power factor.r

Core region axial power factor.r -
2

SIMULATE computer code (References A.2-1, A.2-2, and A.2-3)

data for Vermont Yankee Cycles 9, 10, and 11 were reviewed to
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1

I

() determine conservative values for each term in order to achieve
bounding cycle-independent values. A chopped cosine shape was
assumed for the axial power shape. The following values were

selected from this review:

Core Region F F I3 r z

Peripheral Low Power 0.315 0.585 1.40
Centrh1 Average Power 0.674 1.106 1.40
Central High Power 0.011 1.500 1.53

4

This yields a maximum local peaking factor in the high power
bundles of 2.295 (1.50 x 1.53). This value is 11.4% larger than the

highest value found during the review. This peak occurs in axial ,

Node 5 located between 72 and 90 inches above the bottom of the fuel
zone, rinally, the power within each fuel node is distributed

.

according to flux depression factors obtained from rROSSTEY computer

O code results.

A.2.2.3 Eccs Modeling

The Emergency Core Cooling System at VY includes the following
systems: HPCI, LPCI, LPCS, and ADS.

The HPCI system consists of one high pressure steam turbine

assembly and a constant-flow pump assembly with associated piping,

valves, controls, and instrumentation. This system is capable of

delivering 4250 gpm over a broad range of vessel pressures (1,120 to

75 psid vessel to containment). The steam supply to the HPCI

turbine is modeled with TMDPJUN 561. The HPCI ECCS flow is modeled
using TMDPJUN 701. The flow versus time values in the RELAPSYA
table account for a 20.33-second startup time followed by a 5-second

ramp to 587 lbm/sec (100 r water) after the HPCI initiation signal

occurs.

v
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The two independent core spray systems are mndalar ac nne
combined system by TMDPJUN 721. A control variable ( CV ' 21 ) monitors
the upper plenum to wetwoll pressure difference (P206-P710). This
parameter is used as the independent variable in the TMDPJUN tab 1;
to determine the LPCS flow after the injection valve has opened.
The table's values have been conservatively selected from actual
VYNPS pump data. Specifically, the lower of the two-pump
performance curves was used and the flow rates were reduced Of 31 to

allow for the estimat+d measurement uncertainties.

Each independent LPCI System is modeled separately since they
inject into different recirculation loops. These are modeled by
TMDPJUNs 741 and 761. Each has an associated control variable that
monitors the injection pipe to wetwell pressure differences e

i.
!

CV741 = P742 - P740

0
CV761 = P762 - P760 '

Each CV parameter is then used as the independent variable for
the corresponding TMDPJUN table. The two tables are identical. The
flows assume that two pumps are operating in each system and have
been reduced by 150 gpm to allow for the estimated uncertainties.

The ADS is modeled as a trip valve (Junction 559) using the
combined nozzle flow areas of the four safety / relief valves. When

the ADS opens, the corresponding SR/Vs (if open) are quickly ramped
closed. A two-phase discharge coefficient of 0.848 is used for
these valves in order to better their rated conditions.

A.2.3 containment Model

|
| Vermont Yankee has a Mark I containment which consists of a

drywell which surrounds the reactor vessel, 8 vent pipes connecting h
the drywell to the wetwell, and the wetwell with 96 downcomers. The
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[ containment also has ,a set of veeuum breakers from the tnrns to the
drywell.

rigure A-2.3 shows the VY containment model which contains 15

volumes, 16 junctions, and 16 heat structures. The 15 volumes
represent the drywell, vent system, wetwell, and vacuum breaker

lines. The 16 heat structures represent the drywell wall, vent

system walls, wetwell wall, reactor shield and reactor pedestal. .

4

The containment model was coupled with the NSSS model through
the hydraulic and instrumentation response in these regions in order

'
to provide an integrated plant response to the accidents analyzed.

Table A-2.3 lists the containment initial conditions.

,

A.3 SIMULATE computer code

t>

SIMULATE-2 is a computer program empicyed in three dimensional
: - . - nodal analysis of light water reactor power distributions. The
'

program has been employed in studies of cycle length, power

distributions, control rod patterns, and Xenon transients.

The reactor core is represented in SIMULATE-2 using the

nodalization familiar in typical nodal analysis programs, ror
Vermont Yankee, one node is used per assembly in the horizontal

plane and twenty-four are used vertically. The neutron balance

equation is basically a one-group methods however, with two-group

cross section input, a thermal leakage correction is calculated

internally for each node to provide an approxiamte two-group result.

The nodal coupling probabailities needed in the balance equation are
calculated internally. These nodal intercation probabilities should

providt satisfactory results in most cases without-normalization.

The calculations are executed only in the fueled area of the core

with albedoes being used to terminate the_ neutron balnace equation
at the core-reflector interfaces.

O
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TABLE A-1.1-

VY ATWS RETRAN Model Information

Component Volume Physical riow Bottom Top

Description Number volume Area Elev Elev

(ft3) (ft2) (in) (in)

Pressure Vessel - See rigure A-1,1

Lower Plenum 9 2185.05 126.362 0.000 207.5
Core Bypass Region 11 887.750 71.0200 207.5 357.5
Core ruel Region 201-212 42.1262-Ea 40.0400-Ea 207.5 357.5
Upper Plenum 1 672.900 116.600 357.5 426.8
Standpipes * 2 137.090 25.8800 426.8 480.0
Separators * 3 179.200 48.5000 (392.5) 554.0
Steam Dome and Dryers * 22 (5322.86) 184.000 (382.5) 757.5 ,

Downcomer 4 (1694.84) 85.0000 102.5 (382.5) 7

Recirculation Loop A - Se1 rigure A-1.1 [

Pump Suction Line 7 216.630 3.90000 -319.0 150.0
Recirculation Pump 13 40.0600 1.00E+6 -319.0 -267.0

Pump Discharge Line 8 315.730 2.31000 -216.0 303.4
*

Ten Jet Pumps 16 107.250 6.40000 98.00 299.0

Recirculation Loop B - See rigure A-1.1

Pump Suction Line 5 216.630 3.90000 -319.0 150.0
Recirculation Pump 12 40.0600 1.00E+6 -319.0 -267.0

Pump Discharge Line 6 315.730 2.31000 -267.0 303.4
Ten Jet Pumps 15 107.250 6.40000 98.00 299.0

Steam Line - See rigure A-1.1

Steam Piping 50 393.000 5.67300 43.00 595.0
Steam Piping 51 103.960 5.67300 -161.0 43.00
Steam Piping 52 432.516 5.67,500 -161.0 29.00
Steam Piping 53 395.351 5.67300 -39.60 -18.60

Steam Piping 54 389.139 5.67300 -50.40 -29.40

Steam Piping 55 410.195 5.67300 -90.00 129.6

Control Systems

i Turbine control System See rigure A-1.2

! reedwater Control System See rigure A-1,3

| Recirculation Control System See rigure A-1.4

I'nformation bounded by parentheses were incorporated specifically*

fot the VY ATWS RETRAN model.
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TABLE A-).1 ( C a n t i,n u e d ).

VY ATWS RETRAN MODEL INFORMATION

Component Junction Elevation
Description Number Area

(ft2) (in)

Pressure Vessel - See rigure A-1.1
Lower Plenum to Upper Plenum (ruel) 200-212 40.4400-ta 207.5-357.5Lower Plenum to Core Bypass Region 16 0.31800 207.5core Bypass Region To Upper Plenum 18 44.9710 357.5Upper Plenum to Standpipes 1 25.8770 426.8
Standpipes to separators 2 25.8770 480.0Separators to Steam Dome (Carry-over) 3 36.9800 554.0* Separators to steam Dome (carry-under) 5 66.8000 (392.5)* Steam Dome to Downcomer 21 114.800 (382.5)

Recirculation Loop A - See rigure A-1.1
{

Downcomer to Pump Suction Line 1 3.90300 150.0 |
l

Pump Suction Line to Recirculation Pump 11 3.90300 -267.0Recirculation Pump to Pump Discharge 12 3.90300 -267.0Pump Discharge to Ten Jet Pumps (Force) 13 0.52720 299.00 Downcomer to Ten Jet Pumps (Suction) 14 1.48200 299.0
Teu Jet Pumps to Lower
Plenum 20 11.0800 98.00

Recirculation Loop B - See rigure A-1.1
Downcomer to Pump Suction Line 6 3.90300 150.0
Pump Suction Line to Recirculation Pump 7 3.90300 -267.0Recirculation Pump to Pump Discharge 8 3.90300 -267.0Pump Discharge to Ten Jet Pumps (Force) 9 0.52720 299.0Downcomer to Ten Jet Pumps (Suction) 4 1.48200 299.0
Ten Jet Pumps to Lower
Plenum 19 11.0800 98.00

Steam Line - See rigure A-1.1

Steam Dome to Steam Lines 50 5.6730 595.0One Relief Valve 51 .09501 61.00Two Relief Valves 52 .19002 61.00One Relief valve 53 .09501 61.00
Two safety valves 54 .18640 61.00

1

a
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. TABLE A-1.1 frnntinued)

VY ATWS RETRAN MODEL INFORMATION

Component Junction Elevation

Description Number Area

(ft 2) (in)

Steam Line (Continued)

Steam Line Upstream of MS2Vs 55 5.6730 43.00
,

Main Steam Isolation Valves 56 5.6730 160.6
Steam Line One Downstream of MSIVs 57 5.6730 -29.00
Turbine Stop Valves 58 1.0000 -81.00
Turbine Bypass Valves 59 1.0000 -74.80
Steam Line Two Downstream of MSIVs 60 S.6730 -39.f0 '

Steam Line Three Downstream of MSIVs 61 5.6730 -50.40 (
Injection System - See rigure A-2,1 f

|||* Steam riow to HPCI Turbine (997 1.0000 61.00)
* High Pressure Coolant Injection (998 1.0000 378.5)
* reedwater Injection (999 1.0000 378.5) *

O
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|

TABLE A-1.2''

,

VY ATWS RETRAN Model Safety and Relief Valves

Number RETRAN Set Opening Closing Capacity at

of Junction Pressure Pressure Pressure Set Pressure

Valves Number (psia) (psia) (psla) (ib/br)

R/V 1 51 1095 1095 1062 800,000
2 52 1105 1105 1072 807,000 each

'

1 53 1115 1115 1082 815,000

S/V 2 54 1245 1282 1245 925,700 each

,

* Information bounded by parentheses was incorporated specifically
for the VY ATWS RETRAN model.

O

;

O
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TABLE A-2 1

BELAFSTA MODEL INFOeMATION

pegten er System sodalisation Fumber of susber of member er
ID sunbere velmees Junctione seat Structetes

Acties TMDFVOL Active TMDFJUN Active Feesive

Reacter 2ressure vessel

Lcwer Flenum 002 to 012 6 0 18 9 0 6
Centrol Sed Guide Tubee 022 to 024-5 6 8 6 0 0 6
Cs;. ;;eas 100 to 102-9 to e le e c to
Core Fuel Assemblies

116 Feripheral Low Fewer 120 to 122-3 10 0 11 0 9 10
248 Central Aeerage Fewer 148 to 142-9 10 0 11 0 9 le
4 Coetrel algh rever 169 to 162-9 10 0 11 8 9 10

Upper Flemma 206 to 248 2 0 2 0 0 2
Standpipes and separatore 210 to 228 3 3 3 2 0 3
Intermediate Steen 232 1 0 2 0 0 0
Steam Dryer Assembly 234 1 0 1 e 9 1
Steam Dome 249 1 0 1 0 0 1
Dewecomer 259 to 290 15 0 14 0 0 13

Other Systems

socirculation Loop A 382 to 330-1 12 0 12 0 0 12
Jet Pump eenk A 340 to 342-3 4 0 6 0 0 4
escarculation Loop B 252 to 330-1 12 0 12 9 0 12
Jet Pump Senk 3 398 to 392-3 4 0 6 0 0 4 l
Feedwater Lines 400 to 402-3 3 1 3 1 0 0
Main Steam Lanes 540 to 550 6 1 7 e 0 5
steen Relief and Supply 551 to 571 0 1 6 1 0 0
Containment 614 to 663 0 0 0 0 0 0
ECCS 790 to 763 2 4 2 4 0 0
DIG 801 to 802 9 0 2 0 0 0

TOTA LS 118 18 140 8 27 109

I

r

i
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Table A-2.2.

RELAPSYA SAFETY / RELIEF AND SAFETY VALVES SETPOINTS

component Junction Opening closing
Identifier Id Pressure Pressure

(psid) (psid)

Safety / Relief valve 1 551 1,080.0 1,047.6
Safety / Relief Valves 2&3 553 1,090.0 1.057.3

Safety / Relief Valve 4 555 1,100.0 1,067.0

Safety Valves 1&2 557 1,240.0 1,202.8

All Safety / Relief Valve junctions close if ADS open,

s

t
.

O

O
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.

Table A-2.3

RELAP5YA CONTAINMENT MODEL INITIAL CONDITIONS

Param9ter Value

Drywell Pressure 16.6 psia

Drywell Temperature 165 F

Drywell Atmosphere Nitrogen g

Drywell Humidity 100 %

Wetwell Pressure 14.7 psia '

Wetwell Temperature 100 F f
Wetwell Liquid volume 69,000 ft k3

O
.

9
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VERMONT YANKEE
MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS

;

AD01 RELIEF VALVE LEAK (RV2-71A-D)

AD02 RELIEF VALVE STUCK OPEN (RV2-71A-D)

AD03 RELIEF VALVE FAILS TO OPEN (RV2-71A-D)

AD04 INADVERTENT ADS ACTUATION

AD05 ADS TIMER FAILURE

AD06 RELIEF VALVE FAILS TO OPEN (RV2-71A-D) (MECHANICAL)

ANI ANNUNCIATOR SYSTEM FAILURE
|

SPURIOUS ANNUNCIATOR ACTUATION lAN2

CD01 CONDENSATE PUMP (A.8,C) TRIP

CD02 (DELETED)()
CD03 CONDENSATE DEMINERALIZER (A.B.C.D.E) RESIN DEPLETION

CD04 CONDENSATE TRANSFER PUMP (A.B) TRIP

CDOS DEMINERALIZED WATER TRANSFER PUMP (A.B) TRIP

CD06 CONDENSATE MINIMUM FLOW V ALVE ( FCV-4 ) FAILURE

CD07 CONDENSATE STORAGE T/.NK LEAK

CD08 LP FW HEATER (3A.4A 5A.3B.4B.5B) TUBE LEAh

CD09 LOSS OF LOW PRESSURE HEATER (A.B) STRINO

CD10 TURBINE EXHAUST HOOD SPRAY (V64-10) FAILS CLOSED

CD11 HOTWELL LEVEL CONTROLLER (A.B) FAILURE

CD12 CONDENSATE FILTER DEMIN (A.B.C.D.E) RESIN BREAK-THRU

CD13 LOSS OF HOTWELL LEVEL

CS01 CORE SPRAY PUMP (A.B) TRIP

() CS02 CORE SPRAY PUMP (A.B) FAILS TO AUTO START'

CS03 CORE SPRAY INJ ECTION V ALV E ( 12 A.
12B) FAILS TO AUTOi

OPEN

|
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VERMONT YANKEE

MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTSPage 2 of 11

CSO4
CORE SPRAY (A.B) PIPE BREAK INSIDE RPV, BETWEEN RPV AND
SHROUD

CUO! RWCU PUMP (A.B) TRIP

CUO2 RWCU NON-REGEN HX TUBE LEAK

CUO3 kWCU LEAK UPSTREAM OF REGEN HX

CUO4 RWCU DRAIN FLOW CONTROLLER FAILURE

CU05 kVCU INADVERTENT SYSTEM ISOLATION

CUO6 LINE BREAK IN RWCU PUMP B ROOM
i

DG01 STANDBY DIESEL GENERATOR (A.8) TRIPi

g-
D002 STANDBY DIESEL GENERATOR (A.8) SLOW START

+

l STANDBY DIESEL GENERATOR (A.B) AUTO VOLTAGE REGULATORDG03'

FAILURE

DG04 STANDBY DIESEL (A.B) GENERATOR AUTO VOLTAGE REGULATOR
OSCILLATION

DG05 STANDBY DIESEL GENERATOR FAILS (A.B) TO STARTi

l DG06
STANDBY DIESEL GENERATOR (A,B) SPEED CONTROL FAILURE

! D007 STANDBY DIESEL GENERATOR (A.B) LOW LUBE OIL PRESSURE
NO. 2

LOSS OF UNIT AUXILIARY TRANSFORMERED01

(#3A.#3B)
LOSS OF STARTUP TRANSFORMERED02

ED03 -LOSS OF NORMAL 4160V BUS (1.2.5A 58)

ED04 LOSS OF EMERGENCY 4160V BUS (3.4)

ED05 LOSS OF 480V BUS (No. 6.7.8.9.10.11)

ED06 LOSS OF 125V DC BUS (DC-1.2.3)'

ED07 LOSS OF 24V DC BUS (A.8)
<

EDOB LOSS OF ECCS 24V DC BUS ( A 8)

ED09 UPS (A.L) (UNINTEDRUPTIBLE POWER SYSTEM) FAILURE
;

. .



- .- . -. . - -.. . . = . - . - _ _

VERMONT YANKEE
MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS

Page 3 of 11

ED10 LOSS OF INSTRUMENT AC

ED11 LOSS OF VITAL MG

ED12 4 KV BUS (1,2) FAILURE TO FAST TRANSFER

ED13 GRID DISTURBANCE

ED14 LOSS OF MAIN TRANSF0kMER NO. 1 COOLING
(GROUP 1. GROUP 2)

ED15 FAILURE OF AUTO TRANSFORMER NO. 4

ED16 LOSS OF MAIN TRANSFORMER #1

ED17 LOSS OF 0FF-SITE POWER)I

EG01 MAIN GENERATOR TRIP

MAIN GENERATOR VOLTAGE REGULATOR FAILUREE002

MAIN GENERATOR VOLTAGE REGULATOR OSCILLATIONEG03

E004 MAIN GENERATOR LOAD REJECT

EG0S ST ATOR COOLING W ATER PUMP ( A.B ) TRIP

EG06 (DELETED)

EG07 GENERATOR INSULATION BREAKDOWN

E008 GENERATOR MAIN SEAL OIL PUMP TRIP

EG09 GENERATOR HYDROGEN LEAK

EG10 EMERGENCY SEAL OIL PUMP TRIP

EGil LOSS OF GENERATOR FIELD BREAKER

FWO8 FEEDWATER PUMP (A.B.C) TRIP

FWO9 LOSS OF AIR TO FEEDWATER REGULATING VALVE (A.B)

FW10 FEEDWATER REGULATING VALVE ( A 8) CONTROLLER FAILURE
FAILURE

FEEDWATER MASTER LEVEL CONTROLLFRFW11

- - _ _ _ _ - _ - _ - _ _ _ _ _ _ - _
.
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MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS
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FW12 FEED PUMP MINIMUM FLOW VALVE FAILS (A.B.C) TO OPEN
FAILURE

FW13 STARTUP FEEDWATER REGULATOR CONTROLLER

FW14 FAILURE OF STEAM FLOW SUMMER

FW15 FAILURE OF FEEDWATER FLOW SUMMER

(A8) FAILURE
FEEDWATER CONTROL LEVEL SIONALFW16

HIGH PhESSURE FEEDWATER HEATER (lA.2A.tB.2B) TUBE LEAKFW18

LOSS OF HIGH PRESSURE HEATER (A.B) STRINGFW20

LINE BREAK OUTSIDE CONTAINMENTFW21 FEEDWATER

FW22 FEEDWATER PUMP (A.B.C) FAILS TO AUTO START()
FW23 FEEDWATER LINE (A.B) BREAK INSIDE CONTAINHENT

FW27 t'E E DW AT E R LINE (A.B) BREAK INSIDE CONTAINMENT

HP01 HPCI TURBINE TRIP

HP02 HPCI FAILURE TO AUTO START

HP03 )JPCI INADVERTENT INITIATION

HPO4 HPCI FLOW CONTROLLER FAILURE

HP05 HPCI INADVERTENT ISOLATION

HP06 HPCI EXHAUST DIAPHRAM FAILURE

HP07 HPCI INJECTION VALVE (HPCI-19) FAILS TO AUTO OPEN

HP08 HPCI SPEED CONTROL FAILS (HIGH/ LOW)

HP09 HPCI STEAM LINE LEAK

IA01 STATION AIR COMPRESSOR (A.B.C.0) TRIP

TA02 INSTRUMENT AIR HEADER LEAK

IA03 PRIMARY CONTAINMENT INSTRUMENT AIR HEADER LEAK

IA04 LOSS OF SCRAM AIR

_ _ _ _ _ _ _ _ -- t-
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VERMONT YANKEE

MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS
Page 5 of 11

IA05 SERVICE AIR HEADER LEAK

MC01 CIRC WATER PUMP (A.B.C) TRIP

MC02 CIRC WATER BOOSTER PUMP (A.B.C) TRIP

MC03 CIRC WATER TRAVELING SCREEN (A.B.C) FOUI.ING

MC04 CIRC WATER EXPANSION JOINT (A.B.C.D) LEAK

MC05 CV PUMP DISCHARGE VALVE FAILS (A.B.C) TO CLOSE

MC06 CW PUMP DISCHARGE V ALVE ( A.B.C ) FAILS TO CONTINUE
OPENING AFTER SECOND START SIGNAL

MC07 CONDENSER (A.B.C.DI TUBE LEAK*

MC08 CONDENSER AIR IN-LEAKAGE

MC09 CONDENSER TUBE (A.B.C.D) RUPTURE

MC10 CONDENSER TUBE SHEET (A.B.C.D) FOULING

SJAE PRESSURE REGULATOR (PCV-1) FAILUREMCll
FAILURE (AE-FCV-35)

HOGGER SUCTION VALVE CONTROLLERMC12

'ECHANICAL VACUUM PUMP TRIPMMC13

MECHANICAL VACUUM PUMP LOSS OF CONTROL POWERMC14

HC15 00-516 VALVE CONTROLLER (A.B) FAILS SHUT

EXCESSIVE RECOMBINER TEMPERATUREMC16

MS01 hSIV (AO-2-80A-D. A0-2-86A-D) CLOSURE TIME

MS02 MSIV (AO-2-80A-D. A0-2-86A-D) FAILS TO CLOSE

MS03 MSIV (AO-2-80A-D. A0-2-86A-D) DISC SEPARATION

MSO4 LOSS OF MSIV GROUP (A.B) DC POWER
(

MS05 MOISTURE SEPARATOR DRAIN TANK (A.B.C.D) EMERGENCY LEVEL
CONTROL FAILURE

MS06 MAIN STEAM LINE "A" RUPTURE IN DRYWELL

- - _ _ _ _ _ - _ - - _
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MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS
Page 6 of !!

MS07 MAIN STEAM LINE "B" RUPTURE IN STEAM TUNNEL

MS08 MAIN STEAM LINE "C" RUPTURE IN TURBINE BUILDING

TURBINE OLAND SEAL REGULATOR FAILS CLOSEDMSO9

MS10 MOISTURE SEPARATOR DRAIN TANK (A.B.C.D) NORMAL LEVEL
CONTROL FAILURE

MS11 MAIN STEAM LINE "D" RUPTURE IN DRYWELL (DOWNSTREAM OF
INBOARD MSIV)

MS12 MSIV (AC-2-80AD, A0-2-86A-D) TEST MODE FAILURE

NM01 SRM (A.B.C.D) FAILURE

NM02 SRM (A.B.C.D.E.F) FAILURE(}
NM03 IRM (A.B.C.D.E.F) FAILURE

NM04 IRM (A.B.C.D.E.F) FAILURE INOPERATIVE

NMOS APRM (A.B.C.D.E.F) FAILURE

NM06 APRM (A.B.C.D.E.F) FAILMRE INOPERATIVE

NM07 IRM/APRM RECORDER PEN FAILURE

NM08 SRM (A.B.C.D) STUCK DETECTOR

NM09 IRM (A.B.C.D.E.F) STUCK DETECTOR

NM10 TIP STUCK DETECTOR (1.2.3)

NM12 IRM (A.B.C.D.E.F) NOISE

NM13 RECIRC FLOW CONVERTER FAILURE (A.B)

NM2 LPRM (XXYYA) FAILS UPSCALE

NM3 LPRM (XXYYA) FAILS DOWNSCALE

0001 STACK AND ISOL ATION V ALVE ( FCV 11 ) FAILS TO CLOSED
POSITION

OG02 CATALYST (A.E) CONTAMINATION 1

0003 0FFGAS SYSTEM (A.B) EXPLOSION

.--___ - __



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

I

I

|

O
VERMONT YANKEE
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0G04 HEATER DRAIN TANK PUMP (A.B) TRIP

0005 A0G VACUUM PUMP (A.B) TRIP

0006 A00 CONDENSATE BOOSTER PUMP (A.B) TRIP

0G07 RECOMBINER (A.B) FAILS TO AUTO SHIFT
(A.B) CLOSED

0G08 MOISTURE SEPARATOR DRAIN VALVE FAILS

0009 RECOMBINER DUAL ISOLATION

0010 STACK ISOLATION VALVE (FCV11) FAILS TO CLOSE

OGil 0FFGAS PREHEAT STEAM VALVE (A.B) FAILS CLOSED

PC01 STANDBY GAS TREATMENT FAN (A,B) TRIP

PC02 LOSS OF REACTOR BUILDING HVAC SUPPLY FAN (A.B)

PC03 LOSS OF DRYWELL COOLING UNIT (RRU-1.2.3.4)

PC04 DRYWELL/ TORUS DELTA P CONTROLLER (156-3) FAILURE

SAFETY / RELIEF VALVE (RV2-71A.B.C.D) LINE BREAKPCOS

PC06 PRIMARY CONTAINMENT RUPTURE

PC07 SECONDARY CONTAINMENT RUPTURE

PC08 RBCCW LEAKAGE INTO DWFDS

PC09 RBCCW LEAKA0E INTO THE DWEDS

PC1 ISOLATION VALVE (AABBC) FAILURE TO CLOSE

RC01 RCIC TURBINE TRIP

RC02 RCIC FAILURE TO AUTO START

RC03 RCIC FLOW CONTROLLER FAILURE

RC04 RCIC INADVERTENT INITIATION

RC05 RCIC INADVERTENT ISOLATION

RC06 RCIC EXHAUST DIAPHRAM FAILURE

- -_____-__ - __ _ _-_ __ - _



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

O
VERMONT YANKEE

MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS
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RC07 RCIC INJECTION VALVE (RCIC-21) FAILS TO AUTO OPEN-

RC08 RCIC SPEED CONTROL FAILS (HIGH/ LOW)

RC09 RCIC STEAM LINE LEAK

RD01 CRD PUMP (A.B) TRIP

RD02 CONTROL ROD (XX-YY) STUCK
I

RD03 CONTROL ROD (XX-YY) UNCOUPLED 1

RD04 CONTROL ROD (XX-YY) DRIFT IN

RDOS CONTROL ROD (XX-YY) DRIFT OUT

[
RD06 CONTROL ROD (XX-YY) SCRAM

RD07 CONTROL ROD (XX-YY) ACCUMULATOR LOW PRESSURE

RD08 CONTROL ROD (XX-YY) POSITION INDICATION FAILURE AT NEXT
EVEN POSITION

RD09 SCRAM DISCHARGE VOLUME DRAIN VALVE (33A.33B.33C.33D)
FAILS OPEN

RD10 dCRAM DISCHARGE VOLUME DR.IN VALVE (33A 33B.33C.33D)
"

FAILS CLOSED

RD11 CRD FLOW CONTROL VALVE (A.B) FAILS CLOSED

RD12 PARTIAL SCRAN (A.B)

RD13 SCR AM DISCH ARGE VOLUME ( A .B ) LEAK

RD14 CONTROL ROD (XX-YY) POSITION INDICATION FAILURE AT
PRESENT POSITION

RD15 CRD FLOW CONTROLLER FAILURE

RD16 CRD STABILIZING VALVE (1A.2A.1B.2B) FAILS TO CLOSE

RD17 TOTAL FAILURE OF MANUAL ROD CONTROL

RD18 SCRAM DISCHARGE VOLUME VENT VALVE (A,B) FAILS OPEN

RD19 RMCS TIMER MALFUNCTION

_ _ ._. , ._ _
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RH01 RHR PUMP (A.B.C.D) TRIP

RH02 RHR HEAT EXCHANGER (A.B) TUBE LEAK

RH03 RHR CONTAINMENT SPRAY VALVE (26A.26B) FAILS TO OPEN

RH04 RHR SW-89 VALVE CONTROLLER (A.B) FAILURE

RHOS RHR SHUTDOWN COOLING ISOLATION VALVE (18) FAILS SHUT

RH06 RHR PUMP (A.B.C.D) FAILS TO AUTO START

RH07 RHR INJECTION VALVE (27A.27B) FAILS TO AUTO OPEN

RM01 PROCESS RADIATION MONITOR FAILURE

RM02 AREA RADIATION MONITOR FAILURE

RM03 REACTOR BLDG HI RANGE ARM FAILURE

RP01 FAILURE TO AUTO SCRAM

RP02 RPS MG (A.B) FAILURE

RP03 SPURIOUS GROUP I ISOLATION
4

RP04 SPURIOUS GROUP II ISOLATION

RP05 SPURIOUS GROUP III ISOLATION

RP06 SPURIOUS OROUP IV ISOLATION

RP07 PCIS GROUP II (A.B) ISOLATION FAILURE

RP08 PCIS GROUP III (A.B) ISOLATION FAILURE

RP09 PCIS GROUP V (A.B) ISOLATION FAILURE

RR01 RECIRC LOOP (A.B) RUPTURE

RR02 TEMPERATURE EQUALIZING COLUMN FAILURE (A.B)

RR03 RECIRC JET PUMP FAILURE

RR04 ERRATIC RECIRC JET PUMP FLOW

RR05 DRIVE MOTOR BREAKER (A.B) TRIP

.
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MALFUNCTION CAUSE AND EFFECTS TABLE OF CONTENTS
Page 10 of 11

RR06 FIELD BREAKER TRIP

RR07 RECIRC PUMP (A.E) LOWER SEAL FAILURE

RR08 RECIRC PUMP (A.B) UPPER SEAL FAILURE

RR09 RECIRC PUMP (A.B) LOCKED ROTOR

RR10 MASTER FLOW CONTROLLER FAILURE

RR11 INDIVIDUAL LOOP (A.B) FLOW CONTROLLER FAILURE

RR12 RECIRC MG SET (A.B) INCOMPLETE SEQUENCE

RH13 RECIRC PUMP SCOOP (A.B) TUBE LOCKUP-

RR14 RECIRC PUMP ( A.B ) DISCH VALVE CATE SEPARATION

RR15 YARWAY VARIABLE LEO (A.B) DRAINING (INSTRUMENT LINE
FAILURE OUTSIDE OF DRYWELL)

RR16 RECIRC PUMP (A.B) DISCHARGE VALVE FAILS TO OPEN

RR17 RECIRC MG AC LUBE OIL PUMP TRIP

RW01 ROD WORTH MINIMIZER FAILURE

RWO2 ROD WORTH MINIMIZER FAILS TO INITIALIZE

RX01 FUEL CLAD FAILURE

RX02 INCREASED ROD (XX-YY) WORTH

SLO 1 SLC PUMP ( A.B ) TRIP

SLO 2 SLC SQUIB VALVE (A.B) FAILS TO FIRE

SLO 3 SLC STORAGE TANK LEAK

SWO1 RBCCW PUMP (A.B) TRIP

SWO2 LOSS OF RBCCW FLOW TO DRYWELL COOLERS (RRU-1.2.3.4)

SWO3 RWCU NRHX TEMP CONTROL VALVE (TCV-5A) FAILS TO CLOSED
POSITION

SWO4 RBCCW SURGE TANK MAKEUP VALVE (LCV-1) FAILURE

_ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ __________ _ _ _ _ _ _ --_ __
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SWOS RBCCW HEAT EXCHANGER TUBE LEAX

SWO6 RBCCW CW HEADER LEAK

SWO7 SERVICE WATER PUMP (A.B.C.D) TRIP

SWO8 RHR SERVICE WATER PUMP (A.B.C.D) TRIP
$

SWP9 SERVICE WATER CROSSCONNECT VALVE (SW-19A/B) FAILS
CLOSED

SW10 SERVICE WATER STRAINER (A.8) PLUGGED

SWil SERVICE WATER TRAVEL SCREEN (A.B) Ft LING

SW12 SERVICE WATER PIPE FAILURE IN TURBINE BUILDING

SW13 LOSS OF SERVICE WATER TO Tile EMERGENCY DIESEL GENERATOR
(A.B)

SW14 TBCCW PUMP (A.8) TRIP

SW15 TBCCW HX (A.B) TUBE LEAK

SW16 TBCCW HX (A.B) RELIEF VALVE LIFT

TC01 TURBINE TRIP

TC02 TURBINE BYPASS VALVE (1-10) FAILS OPEN

TC03 TURBINE BYPASS VALVE (1-10) FAILS CLOSED

TC04 PRESSURE REGULATOR OSCILLATION (EPR.MPR)

TC05 ELECTRIC PRESSURE REGULATOR FAILURE

TC06 MECHANICAL PRESSURE REGULATOR FAILUk2

TC07 TURBINE SPEED CONTROL UNIT FAILS (HIGH/ LOW)

TC08 TURBINE CONTROL VALVE (1.2.3.4) FAILS AS-IS

TC09 TURBINE STOP VALVE (1.2.3.4) FAILS (OPEN/ CLOSED)
,

TUO! TURBINE AUXILIARY OIL FUMP TRIP

TUO2 TURBINE BEARING (1-10) TEMPERATURE HIGH
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VERMONT YANKEE aUCLFAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Relief Valve Leak (RV2-71A-D)TITLE:

NUMBER: AD01

100% : 0- 50%Generic (A.B.C.D). Variable (0
-

TYPE: Valve Position)

CAUSE:
Selected RV2-71A-D. Not Properly Seated

PLANT CONDITIONS:
100%Reactor Operating at Power. 1 -

This malfunction will cause the relief valve (RV2-
71A-D to leak. The magnitude of the leak will be*

EFFECTS:
selected. The affecteddependent on severity temperature will increase.valve's discharge pipe

A temperature greater than 200'F will actuateBlowdown Valve Leakage". Any
alarm. " Safety or
increase on primary containment pressure,
suppression pool temperature, will depend on

and duration malfunction isleakage flow rate
active. If automatic signals should occur
requiring the affected valve (s) to open, the valve
will actuate as required.

Removal of the malfunction will restore the
affected valve to normal.''

(V)
REFERENCES:

GEK-32437. Automatic Blowdown System
OP 2122
CWD B-191301. sh. 750 - 756

__
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VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Relief Valve Stuck Open (RV?-71A-D)

NUMBE_R: AD02

TYPE: Generic (A B.C.D)

CAUSE: Selected RV2-71A-D, Mechanically Binds in the Open

() Position

PLANT CONDITIONS:

Reactor High Pressure Condition

EFFECTS: This malfunction when activated will not prevent
relief valves from opening in either auto or.

manual mode but will prevent the selected valves
from closing once opened. The affected relief
valve (s) will continue to discharge main steam to
the suppression pool. Suppression pool level and
temperature will continue to increase. A red open

indicating light on CRP 9-3 vertical display will
light, indicating the relief valve (s) are open.
Simultaneously, the green shut indicating light
will go out and an alarm. "RX Relief Valve Open",
on CRP 9-3 will annuciate.
If the turbine is operating at high load
conditions, the effect will be a loss of generator
load as the turbine control valves close to

Os maintain reactor pressure due to the increased
steam flow.

Page 1 of 2
AD02
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If reactor pressure is being controlled via the
bypass valves, they will close down or shut
completely in an effort to maintain reactor
pressure.

If the MSIVs are shut and reactor pressure is
reactor cooldown andsufficiently high enough, a

blowdown will occur.

Removal of the malfunction will restore the
affected valve (s) to normal.

REFFREEEEE:
GEK-32437. Automatic Blowdown System
OP 2122 756CWD B-191301, sh. 750 -

O

4

9

%J

Page 2 of 2
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O
AD03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IllLE:
Relief Valve Fai.',s to Open (RV2-71A-D)

NUMBER: AD03

I1EX: Generic (A.B.C.D)

CAEEX: Selected RV2-71A-D. Solenoid Failure

- ~)

EL E QOyDITIONS:
100%Reactor Operating at Power. 0 -

EEEE_CIE: This malfunction will cause the selected reliefvalve (s) not to open on an actuation solenoid
operate signal. The red open light on CRP 9-3,

will illuminate indicating relief valve (s) are
open but the valvels) will remain closed. If main

steam l i r.e or vessel pressure exceeds its lift|
'

setpoint the selected valve (s) will open.

Removal of the malfunction will allow the relief
valve (s) to operate normally.

755
REFERENCES: CWD B-191301. sh. 752 -

O
V

n m - m _ - - - . - -u . . - , .--&
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O
AD04

VERMONT YANKEE NUCLEAR POWER CORP 0kATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Inadvertent ADS Actuation
IIIJ I

AD04BMB}ERs

Dincrete
11P_E:

Spurious Signal Actuating Relays 2E-K6A/B, 2E-
(O) CAEEE: K7A/B

PLANT CONDITIOXE
Plant Startup or Power Operation

This malfunction will result in the automaticinadvertently.*

EEEECIE: depressurization system actuating for drywell
indication and annunciation

pressure, ECCS pumps, and reactor water level willActual

not be affected. All relief valves will fully
(RV2-71A-D). Both A and B logic push but tons

must be deptersed to reset the seal-in autoopen

actuation lotic, once the malfunction is deleted.

'ih i s w i l l result in a rapid blowdown of theInitially reactor water levelreactor vessel. theswell due to rapid depressurization of
RPV. resulting in trip of the turbine due to highHill

on turbine
level. Subsequently the Rx will scram
control valve closure signal. Reactor level will
immediattly decrease resulting in RCIC and HPCI
initiation. ECCS initiation. The RHR and Core
Spray syrtens will inject into the Rx vessel.
RCIC and HPCI will not inject due to high level
trip.

Page 1 of 2
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i

A004

The Rx will completely depressurize due to ADS
valves remaining open throughout the transient.
Rx water level will be restored by the condensate.4-

RHR and CS pumpe.

Removal of the malfunction will restore relays 2E-
K6A/B. 2E-K7A/B to normal. allowing the ADS timers
to be reset.

GEK-32437 Automatic Blowdown System
RILF.lEN C E S :

OP 2122
CWD B-191301, sh. 750 - 756

O

.

O

Page 2 of 2
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O
AD05,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

ADS Timer FailureLilLE:

NUMBER: ADOS

TYPE: Discrete

Time Delay Contacts (KSA and K5B) Remain ( en
CAREE:

PLANT COND1TIONE:

Loss of Coolant Accident

This _alfunction will prevent the ADS valves from
opening when the automatic initiation signals areEFFECTS:

present. The valves will open from manual*

due to high pressure.initiation or mechanically
the malfunction isIf a LOCA condition exists and

activated. the rate at which the reactor isdepressurized will be significantly longer. The

ECCS systems will be unable tolow pressure
provide water to the Rx vessel until it is
depressurized sufficiently.

of depressurization and level drop willThe ratebe consistent with mass and energy balances on the
vessel.

The removal of the malfunction will restore ADS to
O' normal operation.

GEK-32437 Automatic Blowdown System
REFERENCES: CWD B-191301. sh. 750 - 756

. .- , - .- .. -- . . . - - - . - _ . . . . - . . . _ - -. , - . - . . . - - - . - _ - - - .
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O
AD06

5

VERMONT YANKEE NUCLEAR POWER CORPORATION
>

SIMULATOR MALFUNCTION
,

CAUSE AND EFFECTS

Unli Reller Valve Fafis to Open (RV2-71A-D)
(Mechanical)

NUMBERi AD06

TYPE: Generic (A.B.C.D)

Selected RV2-71A-D. Mechanically BindsCAUSE:

|

| PL ANT CONDITLQEJ
1 Reactor High Pressure Condition

EffECIE: This malfunction will cause the selected relief
valve (s) not to open under any circumstances.
automatic signal or manual initiation. If vessel,

pressure exceeds their lift setroint. the selected
valve (s) will not open. Depending on the number
of relief valves selected and reactor pressure. a
safety valve actuation may occur.

Removal of this malfunction will allow the relief
valve (s) to operate normally.

REFERENCEE:
CWD B-191301, sh. 752 - 755

O

- .. _____- _ - _ _ _ _ _
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O
AN!

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Annunciator System FailureTITLE:

NUMBER: AN!PW

GenericIlP_E:

CAUSE:
Circuit Failure Causing Individual Annunciator

O Window Not to Actuate

P_LANT CONDITIONS:_

Any Plant Conditions

|

EFFECTS:
The specified annunciator window (s) will be
extinguished and will not actuate on any trip,

signals. A n n'J n c i a t o r s for the affected window (s)No other effects will be; will become silent.
| seen.

cause allRemoval of this malfunction will
| annunciator windows in an alarm condition to
'

actuate, regardless of their status before this
Alarm conditions which| malfunction was active.

clear while this malfunction is active will not bei-

f indicated.
|

83| CWD B-191301, sh. 72 -

1 REFERENCES:

O

r- - - . - . - _ _ e*-ywy7,,,-.y yy .__ _
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O
AN2

VERMONT YANKEE NUCLEAR POVER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Spurioins Annunciator Actuation

AN2PW#1tif1R:

GenericTYPE:

Circuit Failure causing Spurious Input to the
CAUSE:O Annunciator Alarm Panel

|

E1 ANT CONDITIONS:
Any Plant Condition

alarm as ifannunciator window willspecified if power isTheEFFECTS: its alarm condition was present,

the annunciator panel. The alarm
available towill silence and acknowledge normally.

the resultis no effect on other systems as
of this malfunction.

For example, an annunciatorThere
cause a pump trip

condition which shouldfor awill not cause a pump to trip,

demoval of the malfunction will clear the alarm ifexist.alarm condition does notan-actual

CWD B-191301, sh. 72 - 83
REFERENCER:

- *
.-- -- -- .. - _ - . - - - _ . - - - . , .. . - - .. - - - - - _
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O
CD01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

ILT1E: Condensate Pump (A.B.C) Trip
.

NUMBER: CD01

11EE: Generic (A.B.C)

CAUSE: Activation of Instantaneous Overt.orrent
Device (50)

PLANT CONDITIONS:

Reactor Startup or Power Operation

EFFECTS: This malfunction will cause the selected
condensate pumpis) to trip due to activation of
its overcurrent device. The affected condensate
pump discharge flow and pressure will decrease.
Loss of flow through the affected pump causes the
condensate header pressure to decrease until other
running or standby condensate pu' cps can
reestablish normal flow.

,

If an insufficient number of condensate pumps are
,

running to supply the required condensate flow!

condensate header pressure will decrease causing a
feed pump trip on low suction pressure.

All associated annunciato?s will actuate when
apocopriate.

If the pump is not running when the malfunction is
inserted, it will trip when started.

Removal of the malfunction will allow the
condensate pump to be restarted.

|
- REFERENCES: P+ID 0-191167

OP 2170'

CWD B-191301. Sh. 530-532

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

* *
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O
CD02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: DELETED

.

NUMBER: CD02

IIP _E

GMEE:

O
P1 ANT CONDITIONS.:

EFFECTS:

.

REFERENCES:

O

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



_ . _ . . _ _ _ _ _ - _ . _ _ _ _.___.__ _ _ _ _____.____ __ _ ____ _. _ _ _ _ . _ _ _ . _-

O
CD03

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

TITLE: Condensate Demineralizer (A.B.C.D.E) Resin
Depletion .

NUMBER: CD03

TYPE: Generic (A.B.C.D.E) Variable (1001 : No
Conductivity Reduction)

Call 1Er Old Resin

PJANT CONDITIONS:

Any Plant Condition

EFFECT1: This malfunction will cause the selectedcondensate demineralizers to decrease its ability
to remove ionic impurities. The affected
condensate demineralizer effluent conductivity
will increase to a value dependent on hotwell
conductivity. Condensate demineralizer trouble
annunciator will actuate..

Reactor water cleanup influent conductivity and
recirc sample conductivity will increase at a rate
that is dependent on feedwater mass flow rate.
The-affected condensate demineralizer may be
removed from service via an IDA and a standby
demineralizer placed in service.

When a demineralizer has been removed from
service. 15 minutes is required for. full
efficiency of the demineralizer to be
reestablished.

REFERENCES: OP 2171 P+ID

O 0-1911574. 0-1911274

. . _ _ - _ _ . ~ . . - _ _ _ . _ . _ . . , __ _-. u-_.._._____.
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O
CD04

VERMONT YANKEE NUCLEAR POWER CORPORATION

S1HULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Condensate Transfer Pump (A.B) Trip
.

NUMBER: CD04

TYPE: Generic (A.B)

CAMEE:
Activation of Thermal Relay Device (49)

PLANT CDNDITIONS:
i

l Any Plant Cordition
j-

|

EFFECTS: This malfunction will cause the selectedcondensate transfer pump. if running or when
started, to trip due to activation of the thermal,

overload device. The following equipment will be
affected: Condensate system pressurizing line.
condenser vacuum pump. RllR. CS system flushing and
off gas drain seals. All associated annunciators
will actuate when appropriate.

Removal of the malfunction will reset the overloadtrip device and allow normal operation of the[

| affected condensate transfer pump.
'

RfJJJIIRCJJ: P+1D 0-191176
CWD B-191301 sh. 523-529

O

, .

-.-,,.,.n ,r.,--, -- - . , . _ . . , r , - - - , - - - , , , , . . , - 7=r, - - - , - , - . - - , , , , , , - - - - , - , - , - . - , .
_
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O
CDOS

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

III,LE: Demineralized Water Transfer Pump (A.B) Trip
.

EEdRER: C005

LLEE: Generic (A.8)

CAQEE: Activation of Thermal Relay Device (49)

C:)
'

ELANT CONDITI O.EE:

Any Plant Condition

EEEEQIE: This malfunction will cause the selected desin
water transfer pump, if running or when started.

,

to trip due to activation of the thermal overload
device. The following equipment will be affected
stator winding cooling water makeup, standby
liquid control system makeup. All associated
annunciators will actuate when appropriate.

Removal of the malfunction will reset the overload
trip device and allow normal operation of the
affected desin wates transfer pump.

REFERENCES: P+1D 0-191176
CWD B-191301 sh. 470-471

0

-. - . - - - __ .= _ _. . -
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O
CD06

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

TITLE: Condensate Minimum Flow Valve (FCV-4) Failure
.

EEMRER: CD06

I1Efi Discrete. Variable (0 - 1001 Valve Position)

CAMEX: Controller output Signal Failure

PL ANT CDX1DILQEE:

/'' Plant Startup

V)
FFFECTS: This malfunction will cause the condensate minimum

flow valve to fall to the severity selected. The
min flow valve automatically provides low flow
protection for the condensate pumps and to prevent
overheating the SJAE's and steam packing exhauster
whenever steam is being admitted to them.

If the min flow valve was initially open
maintaining minimum flow requirements and the min
flow valve is closed. the condensate pump

,

discharge pressure will i.. crease to the shut off
head value. Pump amps will decrease to minimum no
load value. Condensate recire low flow
annunciator will actuate o n C it P 9 - 6 . The loss of
condensate flow, as cooling medium for SJAE after
and intercondenser and the steam packing exhauster
will cause higher than normal _ operating pressures.
All associated annunciators will actuate as;

appropriate.
|

Removal of the malfunction will restore the
controller output signal to normal and restart the,

i

! condensate minimum flow valve (FCV-4) to normal
operation.

RFFEREEC11: P+ID 0-191157
CWD B-191301 sh. 539

[

l

:
1

l

. . - - - - ._._____l____*_ _ _ _ _ _ . _ - _ _ _ _ _ _ .-_
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O
CD07

,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

TITLE: Condensate Storage Tank Leak
.

!LVEAIR CD07

TYPE: Discrete. Variable (1001 : 5000 apa)

C_MSI Manhole Flange Loose

ELANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the condensate storage
tank to leak at the severity selected. As the

, level decreases. condensate transfer system
trouble annunciator will actuate. Actual level

indicator on CRP 9-6 and CRP 9-3 will reflect this
fluid loss. If level is allowed to continue to
decrease the following equipment will lose,

I

! suction. Core Spray Pumps. Condensate Transfer
l Pumps. RCIC Pump. IIPCI Pump. CRD Pumps and

Condensate Makeup Line. All associated
annunciators will actuate when appropriate.

Removal of the malfunction will stop the leak.

I REFERENCEE: P+ID 0-191176
CWD B-191381 sh. 528

O
i

* *
.
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O
CD08

i

VERMONT YANKEE NUCLEAR POWER CORPORATION |

SIHULATOR MALFUNCTION |
'

CAUSE AND EFFECTS

IITLE: Low Pressure Feedwater lleater (3A.4A.5A.38.*B.5B)
Tube Leak

NUMBER: CD08

11Pli Generic (3A.4A.5A.38.48.5B) Variable (1001 - 1501
Drain Capacity

O C.AHLE: Tube Failure

PLANT C0N DIU,0,}LS

Reactor Operating at Power. Turbine On-Line

d

EFFECTS: This malfunction will cause the selected low
pressure feedwater heater tubes to leak at the
severity selected. This results in a loss of
feed / condensate to the affected heater shell. As

the shell level increases the normal level control
valve will open. If the leak rate is higher than
the drain rate, level will increase until the
emergency level control valve opens to the
condenser. Low pressure feedwater heater high
level annunciator will actuate. If the affected
heater reaches the Ili-HI level setpoint. the
associated extraction non-return valve will close
and the extraction steam dump valve will open.
The associated heater drain pump will auto start
on high level in heater No. 4 ff in Auto.

Page 1 of 2
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O
CD08

Feedwater heater temperature will decrease
resulting in a dectease of feedwater temperature
at the heater outlet and will be transmitted
through the string resulting in an increase in
reactor power but a loss of plant efficiency.

Removal of the salfunction will restore the low
pressure feedwater heater (s) tubes to normal.

!

|
REFERENCES: P+1D 0-191157, 191158

|
RP 2170

,

I

O
'

.

O

Page 2 of 2
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ICD09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TIT LI: Loss of Low Pressure lleater (A.8) String

NUMBER: CD09

TYPE: Generic (A.B)

CAM 11: Low Pressure fle a te r Tra i n inlet valve switch(9-6-46, 9-6-47) Close contacts (3-3T) Weld close

PLANT CONDITIQXE:

Reactor Operating At Power. 1-100%

EFFECTS: This malfunction will cause the selected LP llTR
train inlet valve to close. The selected valve |

closed indicating light on CRP 9-6 will !

illuminate. Reactor feedwater inlet temperature |

will decrease causing an increase in core inlet |

subcooling. Due to the negative void reactivity- '

coefficient, an increase in core power results.
Reactor water level will be maintained by

,

feedwater reg. valves. Reactor feedwater pump
I

suction pressure will decrease due to isolation of
the heater string. Condensate system flow.^

,

'

pressure and oump amps will reflect the loss of
this flow pati. All associated annunciators will|

| actuate when appropriate.
i

Opening of the LP heater bypasa valve will return
the tondensate system pressure and flow to normal.

|

Removal of the malfunction will restore theclosing contacts to normal and allow the affected
LP heater string to be returned to normal,

| operation.
|

| REFERENCES: P+ID 0-191157^

CWD B-191301. Sh. 533-534
RP 2170

' '

. _ . . _ , _ _ _ _ . _ - _ _
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O
CD10

VERMONT YANKEE NUCLEAR POWER CORPORATION

SINULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Turbine Exhaust Hood Spray Valve Fails Closed
.

F_VEJ2 E i CD10

11Pl Discrete .

|

CAUSE: Loss of Air Signal To Spray Valve

O!

PLANT CONDITIONS:
|

Plant Startup

|

EFFECTS: This malfunction will result in the exhaust hood
spray valve going to its fully closed position..

Spray pressure will decrease to zero. Hood
temperature will begin to increase. At any time
exhaust hood temperature exceeds 175'F its
appropriate annunciator will actuate on CRP 9-7.
Provision is made to manually regulate this
temperature by a motor operated bypass valve
controlled on CRP 9-23. If exhaust hood
temperature reaches 2 2 5'F . turbine trip will
occur.

j

Removal of malfunction will restore the turbine
exhaust hood spray valve to normal operation.

REFERENCLS:

P+ID 0-191157
OE Turbine Technical Manual
CWD B-191301. Sh. 130. 151

|
1

. ._ . . . -_. - . _ - - - . . - -
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O
CDil

|

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
i

CAUSE AND EFFECTS

1

11111: llotwell Level Controller Failure

Ef1DIR: CD11

11EE: Generic (A.B) Variable (0-100% of Controller
Output)

1

|
I

/~ Q&ESE: Failure of Controller Auto Output

V)

PIAXI_CDN DITI ONS :

Reactor Operating at Power. 1-100%

This malfunction will cause the selected hotwellEFFECTS: .

level controller auto output to fail to the
severity selected.

If the malfunction sets the hotwell level
controller auto output signal to minimum the
normal reject valve will close and the makeup
valve will open. allowing water to be transferred
from the CST. Actual hotwell level will begin to

increase. The emergency reject valve will open at

84%. If level in the hotwell continues to
increase, and the condenser tubes start becoming
covered condenser vacuum will start decreasing.
The turbine will eventually trip on low condenser
vacuum.

O

Page 1 of 2
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O
CD11

If the malfunction sets the hotwell level
controller auto output signal to maximus the
normal sakeup will close, if open. and the normal
reject valve will open. allowing water to be
rejected to the CST. Actual hotwell level will
begin to decrease. Condensate storage tank level
will start increasing. If the level is allowed to
continue to decrease. it will result in condensate
pump trip. reactor feed pump trip and reactor
scram due to low reactor water level.
At any time during this malfunction. the operator
may place the affected level controller in manual
or select the unaffected controller and reverse
the transient if plant conditions permit. All

associated ,slarms will actuate when appropriate.

Removal of this malfunction will restore theaffected controller auto output signal to normal.

O REFERENCES:

P+1D 0-191157
CWD B-191301. Sh. 518

4

O
|

l

Page 2 of 2
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O
CD12

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
i

CAUSE AND EFFECTS
1

TITLE: Condensate Filter Demineralizer (A.B.C.D.E) Resin
Break-Through .

NUMBER: CD12 -

LLEX: Generic (A.B.C.D.E)
|

CAMEE: Selected Condensate Filter (A-E) Retention ElementO and Resin Trap Failure

PLANT CONDITIONS:

Reactor Operating At Power. 1-100%

EFFECTS: This malfunction will cause t!>r selected*

condensate filter demin's (AsB.C.D.E) retentionelements / resin trap to fait resulting in resin
breakthrough. The following major events will be
evident over a short times

1) Condensate system effluent conductivity
will remain at approximately normal
values.

2) Delta-P across the associated demin'sresin trap increases to 10 PSI. causing
condensate demin trouble alarm on
CRP 9-6 to actuate.

3) Slight increase in RFP suction pressureO. indication / slight decrease in c o n d e n s a !. e
pump pressure.

Page 1 of 2
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O
CD12

4) Increased RWCU system influent
conductivity.

5) Off ses flow increases.

Removal of malfunction will restore affected
litter demineralizer to normal.

REFERENCES:

NEDO-25016
P+ID 0-191157. 191274

|

1

|

.

|

|

1

l

i

\

l
|

O ,

Page 2 of 2
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O
CDl3

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

11111: Loss of Ilotwell Level Transmitter
.

EMHHER: CD13

Range.of Transmitter)
IY2X: Discrete. Variable (0-1001 :

CAVEX: Failure of Level Transmitter LT-!A
O

ELANT CORDlIlDM:
Reactor Startup or Power Operation

EfEECII: If the "A" condenser llotwell is selected, at 100%
this malfunction will cause condenser hotwell.

reject valves LCV-1A-2/LCV-1A-3 to fully open due
to failure of level TX LT-1A to maximum output.
Upon malfunction activation. the condenser hotwell
reject valves (s) will open fully, if closed. As

hotwell level decreases. appropriate a n n u n c i a t.o r s
will actuate as events occur. The hotwell makeup
valves will auto open prior to receiving low level
alarm. If the makeup valves are in manual and
closed. then hotwell will continue to decrease and
CST level will increase. If the hotwell level is
allowed to continue to decreaae, then NPSil
requirements for the condensate pump (s) cannot be
met and a subsequent trip of the condensate
pump (s) will result. The RFP will trip on low
suction pressure and reactor water level will

O quickly decrease to scram setpoint.

Page 1 of 2
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O !
l

CD13 |

If the "A" condense r flotwe ll is selected, at 01 |

this malfunction will cause condenser hotwell
reject valves LCV-1A-2/LCV-1A-3 to close due to
failure of level TX LT-lA to minimum output. An
excessively high hotwell level will result in main
condenser vacuum degradation.

Removal of the malfunction will return TX LT-1A to
normal and allow the condenser hotwell reject
valves to operate normally.

BIJLEEECEB L

P+1D 0-191157. Sh. 1
CWD B-191301. Sh. 75

I

O

.

|

|

|

l

O
r2ge 2 of 2
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CS01
>

VERMONT YANKEE NUCLEAR POWER CORPORATIr..

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

11I11: Core Spray Pump (A.B) Trip

NUMBER: CS01

11E1: Generic (A.B)

CAQ11:
Actuation of Instantaneous Overcurrent Trip Device

O (50)

PLANT CONDITIONS:

Any Plant Conditions

EFFECTS: This malfunction will cause the selected core
spray pump, if running, to trip. If the pump is

supplying water to the reactor vessel, vessel
level will reflect the loss of flow from the
respective core spray loop. The affected loop

pressure and flow will decrease. All associatedL

annunciators will actuate when appropriate.

Removal of the malfunction will allow restart of
the affected core spray pump.

) REFERENCES: P+1D G-191168
i

CWD B-191301, sh. 1164
' O

1

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



_ _ _ _ _ _ _ _ - _ _ --

|

CS02
!

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

lillE
Core Spray Pump (A.B) Falls to Auto Start

NUMBER: CS02

f

11Els Generic (A.8)
I

CAUSE:
Auto Start Relay 14A-K12A or K12B. Contacts (1-2) fO i

fail to close

PLANT CONDITIONS:
Conditions Requiring Core Spray Pump Auto Start

|
EFFECTS:

This malfunction will result in the core spray
pump not starting when an auto initiation signal
is present. The operator may start the pump
manually and provide coolant to the reactor
vessel.

Removal of the malfunction will allow the pump to
start automatically if an auto initiation signal
is present. If the pump is already running, no
effects will be seen from either activation or
removal of this malfunction.

REFERENCES: GEK+9612 11641151, !!63 -

CWD B-191301, sh. 1150 -

O
1
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CS03

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Core Spray injection Valve (12A. 12B) Fails to
"[1111: Auto Open

NUMBER: CS03

Generic (A.B)TYPE:

Auto Start Relay 14A-K12A or K12B, Contacts (1-2)O CAllgf: Fall to Close

PLANT CONDITIONE:
Conditions Requiring-Core Spray System Initiation

j.

This malfunction will allow the core spray system
equipment to operate normally on an initiationEFFECTS:

,

signal with the exception of valve 12A and/or 12B
remaining closed. This will prevent water from
being Sdmitted to the reactor. Reactor water

| level will reflect the loss of this water supply
and will depend on remaining equipment inI

operation. The operator can manually open the
affected valve from CRP 9-3 and restore flow to
the vessel.
Removal of the malfunction will restore core spray
injection valve (s) to respond to auto initiation
signal,

O
REFERENCEE: P+1D G-191168

j GEK-9612
CWD B-191301, sh. !!67

. - ~ .__ _ ___ , __ . _ '''V4'''-,g- .. _ _ , _ '*'""f"Fmrt mew .m , , _ , _
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CSO4

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Core Spray (A.B) Pipe Dreak InfidF NEV. BelWeen
RPV and Shroud

M_VliEER: CS04

TYPE: Generic (A.B)

CAUSE: Pipe Failure

PLANT CONDIT10E.:

Any Plant Condition

EEEICTS: This malfunction will cause the selected core
spray pipe to break inside RPV between RPV wall
and shroud. This will allow differential ressure

switches to sense jet pump differential p essure
instead of core differential pressure. When the
differential pressure exceeds approximately 4 paid
the high differential pressure annunciator will
actuate. no other efrects will be seen unless thecore spray system is injecting water into the
vessel.

If core spray is in progress, the affected loop
flow will be diverted to the shroud's downcomerannulus instead of the core spray header. Reactor

water level will reflect the change of this water
supply and will depend on remaining equipment inO opera' tion.

Removal of the malfunction will require
reinitialization of the Simulator.

Page 1 of 2
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CU01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: GWCU Pump (A,3) Trip

EUMBER: CUO!,

Genetic (A.B)IY_EE:

Activation of Thermal Relay Device ( 4 P .'
CAUSE:

(

PLANT CONDITIONS:

Any Plant Conditior

EFFECTS:
If the pump is r u n r. i n g , or when it is started, the
thermal relay device (49) will actuate. The

'

indiccting lights will continuously show the
breaker status.

The breaker will-trip, the pump
will stop, and the pump tripped annunciator will
actuate.

System flow will decrease to zero and pump
discharge pressure w i'l l go down to the value ofWith system low flow conditionsuction pressure.
present the cleanup holding pumps will start.

.

Trmperatures in the system will gradually decay to
ambient temperature and the heat load on RBCCU
will decreare rapidly.

Conductivity indications

will increase slowly due to stagnant water.
Actual vessel conductivity will increase slowly
due to the buildup of corrosion prodacts.O

Page 1 of 2
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\

CUO!

Removal of the malfunction will restore normai
overation :f the pump.

The system will have to be
operated ftra period of time proportional to the
time the system was stopped before equilibrium
conductivity will be re-established in the reactor
vessel.

REFERENCES:
CWD B-191301, sh. 903 - 904
P+ID G-191178 sh. 1 - 2
OP 2122

O

.

'

Ov

Page 2 of 2
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CUO2

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

RWCU Non-Regenerative Heat Exchangec Tube Leak
13I11:

CUO2HMER:

Discrete. Variable (1001 : 100 gpm at normal
IXEE: differential pressure)

O CAUSE: Tube Erosion at Inlet Tubeuheet
a

_

P1 ANT CONDITIONS:

Any Plant Condition

Water will flow from the RWCU system into the
RBCCW system. Level in the RBCCW surge tank willEEffCTS:

*

increase actuating the high level annunciator on
CRP 9-6 and then ovttflow to the reactor building
floor drain system. The leak will cause increased
heat load and activity in the RBCCW system which
will in turn result in increased RBCCW and RWCU
temperatures. The leak will also cause more
influent flow through the regenerative heat
exchanger which will result in highet inlet
temperatures to the NRHX. Process radiation
monitors will detect any increase in activity.
When temperature out of the NRHX exceeds 14 0'F the
RWCU system will isolate. The pumps will trip as

the istlation valves close. RWCU system pressure

will remain relatively constant until the system
is isolated.

RWCU system will then depressurize
| to RBCCW s y s t e in pressure.

I - - .--

Page 1 of 2
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O
CUO2

Removal of the malfunction will stop the leak.

REFERENCES: OP 2122
P+1D G-191178, sh. t

-

|

|

|

@

.

O
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CUO3

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILX: RWCU Leak Upstream of Regenerative Heat Exchanger

EUMBER: CUO3

ILEE:
Discrete. Variable (100% : 500 gpm at Normal
Differential Pressure)

QAQEE:
Pipe Break at Influent Inlet to Regenerative Heat
Exchanger

O PLANT CONDITIONS:'

Any Plant Condition
|

1 EEEERIE:
The leaking water will flash to steam as it is
reduced to atmospheric pressure the temperature in
'the RWCU HX room will increase rapidly. As the|

'
t e.m p e r a t u r e exceeds 115'F . " Steam leak Panel(
Temperature High" annunciator on CRP 9-4 will
actuate. When area temperature exceeds 12 5'F , the|

system will isolate. The room temperature may bel
*

observed on CRP 9-21. Process radiation and area
radiation monitoring will detect any increase in
activity.

At 100% severity, if system flow rate at discharge
of the filter demineralizers drop below minimum
flow a pump trip will occur. See effects of malf
CU01. When the RWCU system is isolated, the
syst will depressurize rapidly.

After RWCJ system is isolated and malfunction
removed, the leak will stop.

REFERENCES: OP 2122
P+ID 0-191178, sh. 1 .

v
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O
CUO4

VERMONT YANKEE NUCLEAR POWER CORPORATION
|

SIMULATOR MALFUNCTION 1

fCAUSE AND EFFECTS

TITLE: RWCU Drain Flow Controller Failure )

;

CUO4EUMBER:

ILEX: Discrete. Variable (0 - 1001 Valve Posit. ion)
|
|

;

CAREX: PCV-55 E/P Converter Failure

PLANT CANDITIONS:

Any Plant Condition

EFFECTS: RWCU drain flow valve CU-55 will go to the
instructor specified position.'

If used to bleed avay excess water during reactor
startup and hot standby operation and the valve is
selected to close. Rx water level will begin to
increase. The rate of increase will be a function
of the heatup rate and . low rate from CRD system.
If the valve is selected to open. RWCU system
pressure will decrease and drain flow will
increase. Rx water level will b e g i t. to decrease.

4
Cleanup discharge Hi-Lo pressure annunciator
actuates at 5 psig decreasing or 140 psig
increasing. Regenerative-heat exchanger
temperatures will reflect the change in flow path,

f

Removal of the malfunction will restore normalt

operation of the drain flow control valve.

i

REF ER ENC ES_:
P+ID G-191178, sh.1
OP 2122

- -, . . . . ._.
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O
CUO5

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

RWCU Inadvertent System Isolation
11111:

CUO5
EUMBER:

TYPE: Discrete

CAUSE:
RWCU Isolation Valve Control Relays (K27+K28) Fall()

f ELANT CONDITIONS.:

Any Plant Condition
'

relays (K27+K28) to
| This malfunction will causefait resulting in a RWCU system isciation. RVCUEFFECTS:

(V12-15. V12-18 and V1.'-'

system isolation valves
68) close.

RWCU system pump breaker will trip due
to V12-18 not full open and pump trip annunciatar
will actuate.

The remaining effects due to thisi

malfunction are presented in malfunction effects
CU01.

Removal of this malfunction will restore relays
K27 and K28 to normal operation which will allow
RWCU system to be placed back into operation.

REFERENCES: CWD B-191301, sh 916 - 912
P+ID G-19117?, sh.1

- O OP 2112
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CUO6

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Line Break in RWCU Pump Room B

CUO61UMBEP:

TYPE: Discrete. Variable (1001 : 400 GPM)

CAQS.E
Pipe Break at "A" and "B" Line Intersect

ptANT CONDITIONS:

Any Plant Condition

This malfunction will cause water leaking from the
EEF EC_IE: RWCU line to flash to steam as it reaches'

atmospheric pressure in the RWCU pump area. The

leak detection system will indicate and alarm as
temperature in the area rises. As the temperature

rises above the isolation setpoint, isolation
,

close. Reactor
valves CU-15. CU-18 and CU-68 willBlds area ARMS will respond to the release of|_

'

radioactive steam.

Removal of the malfunction will cause the leak tostop resulting in decreasing area temperatures and
radiation levels.

| REFERENCES: OP 2121

|O
!
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D001

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Standby Diesel Generator (A.B) Trip

NUMBER: DG01

Generic (A.B)ILEX:
Lockout Relay 86DG Trip

QAUSE:

PLANT CONDITIONS:

[~ Diesel Generator Running

This malfunction will cause the selected standby
diesel generator lockout relay 8600 to trip. The

E F F E CT S_ :

affected diesel generator lockout trip annunciator
on CRP 9-8 will actuate. The selected diesel
generator output breaker will trip. The diesel
engine will stop.

If the diesel generator was
carrying loads at the time of malfunction,on this bus willindividual systems with equipment
respond to the power loss. Indications for the
affected diesel generator frequency, amperes,.

voltage, kilowatts will reflect the diesel
generator trip.

If the diesel is not running when the malfunction
is activated, the lockout will still occur and
disable the machine.

Removal of the malfunction will allow the lockoutrelay to be reset via an IDA and return the
affect.d diesel generator to normal.e

7bP DG 9

(

.- . - . . . - . __ _ .
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O
0002

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Standby Diesel Generator (A.8) Slow Start

D002NUMBER:

Normal Start Time)Generic (A.8) Variable (0% :TYPE: (100% : 11 Additional Seconds)

- Governor Control FailureCAUSE:

t

ELANT CONDITIONS:
1.n y Plant Ccndition

' EFFECTS _: This malfunction will cause the selected DGf governor control circuit to fail to the instructor.

| specified value.
When the DG is started, and 1002

| severity is selected, the diesel will take !!
extra seconds to reach the 810 RPM setpoint whenl

the diesel ranning permissive is set. This will

result in a diesel generator starting failure
alarm. If the diesel is already running, at rated
speed and/or load. this-malfunction will have no!

effect on the machine operation.

Removal of the malfunction will restore thegovernor to normal, eliminating the long starting
time and return the affected DG to normal
operation.

_

REFERENCES: Fairbank Morse NY 706173
.

P+ID G-191270

" .-- . - _
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O
D003

VERMONT YANKEE NUCLEAR P0kER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Standby Diesci Generator A Auto Voltage Regulator
Failure

NUMBER: D003

Generic (A.B). Variable A : High (0 to 1 KV). B :
IXEE: Low (0 to -1 KV)

CAUSE:
Auto Regulator Failure

O) PLANT CORDITIONS:\_
Any Plant Condition

EFFECTE: This malfunction will cause the "A" Do auto
voltage regulator to fail to the instructor
specified value. Manual operation of the
regulator will not be affected by the auto
regulator failure. The affected diesel generator
auto voltage regulator range indicating failure.
If transfer from auto voltage regulator to manual
voltage regulator is not made prior to reaching,

the trip setpoint the affected diesel generator
will trip. Refer to D001 for similar effects.

associated annunciators will actuate whenAll
appropriate.

Note: This malf is either/or but not both
-

active in " auto" model only.

Removal of the malfunction will restore theaffected diesel generator auto voltage regulator
to normal operation.

() REFERENCES: OP 2126
CWD B-191301, sh. 610, 611. 616, 617

.
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D004

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Standby Diesel (A.B) Generator Auto Voltage
Regulator Oscillation

FjjHElH: D004
plus and minus 5%

TYPE:
Generic (A.B), Variable (100% :
swing)

CAUSX:
A"to Regulator Failure

gs
i

E1 AFT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the selected D0 autovoltage regulator to fail to the instructor
specified value. At 100% severity the generator
terminal voltage will vary plus and minus 5% from
the automatic regulator setpoint. However, the

underexcited or overexcited limits will not be
exceeded during the oscillation. The oscillation
frequency will be equal to the maximum rate of.

change of the auto voltage regulator. The auto

voltage regulator range indicating lights on CRP|

9-8 will flash off and on. The affected diesel
generator volt, amp, watt indications on CRP 9-8
will reflect the oscillation. Manual operation of

the regulator will not be affected by the auto
regulator failure,

Removal of the malfunction will return the auto
j voltage regulator to normal operation.
|
I

(~T REFERENCES: OP 2126
CWD B-191301. sh. 610, 611. 616, 617(_)'
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O
DG05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Standby Diesel Generator Fails ( A B) To Start

NUMBER: D005

Generic (A.B)TYPE:
|

CAUSE: Air Start Solenoid Valves (ASl and AS2) Falls to''
Open

PLANT CONDITIONS:

Any Plent Condition

This malfunction will cause the selected dieselgenerator air start solenoid valves not to open.EFFECTS: ,

This results in the selected diesel generator
failing to start, both manually or automatically.either manual orEleven seconds followingi

automatic start signal, the affected diesel
generator failure to start, diesel generator
shutdown and diesel generator aux trouble
annunciators on CRP 9-8 actuate.

'

If the diesel is already running, no effects will
be seen from this malfunction.

Removal of the aalfunction will restore the
affected DG air start solenoid valves to normal

C operation.

REFERENCES: Fairbanks Morse NY 706173
P+ID G-191270

-- '
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O
D006

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Standby Diesel Generator (A 8) Speed Control
IIILI:

Failure

DG06!MiDIR: plus and minus 11
Generic (A.B). Variable (1001 :[[EE: change)

Governor setpoint drift (Oscillation)
- CAMELS

PLANT CONDITIONS:'

Any Plant Condition

.FFECTS: This malfunction will cause the selected dieselgenerator governor setpoint to drift to theE

instructor specified value. This malfunction
affects the governor only after the engine is
operating and has no effect during start ing of the
engine.

If the diesel is not paralleled, the speed of the.

machine will oscillate plus or minus 9 pm (.6

hertz).
Otherwise, the oscillation will be plus

or minus 10% of rated load or 300 kw.
If the

change is such that all load is shed from the
machine. the breaker 9-8 will reflect DG trip.will actuate whenAll associated annunciators
appropriate.

Removal of the malfunction will restore thegovernor to normal operation, and reset any relays
tripped as a result of this malfunction.

BLEIBENCES: Fairbanks Morse NY 706173613CWD B-191301. sh. 610
-

OP 2126
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D007

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Standby Diesel Generator (A.B) Low Lube Oil
Pressure

NUMBER: D007

Generic (A.B). V2riable (01 : Normal Pressure.ILEE: 100% Fully Clogged Strainer)

CAUSE:
Lube Oil Strainer Plugged

PLANT CONDITIONS:

Any Plant Condition

cause the selected DO lubeThis malfunction will
~

oil strainer to become plugged to the instructorEFFECTS:

specified value.
If 100% severity is selected the

affected diesel generator lube oil pressure low
annunciator on CRP 9-8 will actuate at 20 psig.
The diesel generator will trip at 16 psig. The

effects listed in D001 are similar. All

associated annunciators will actuate when
appropriate.

If the diesel is not running when the malfunction
is activated, no effects will be seen.

Removal of the malfunction will restore the
k

affected D0 plugged strainer to normal operation./

R E F ER ENC ES : Fairbanks Horse NY 706173
OP 2126
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ED01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of Unit Auxiliary Transformer No. 2

N_ UMBER: ED01

Iy_EE: Discrete

CAUSE:
Failure of Transformer No. 2 Differential Relay

*O
87/UT

I
!
t

E(ANT CONDITIONS:j

Reactor Operating at Power, Main Generstar On-Line

This malfunction will result in the loss of unitEFFECTS: auxiliary transformer No. 2 due to actuation of.

primary lockout relay 86/G-P caused by failure of
transformer No. 2 differential relay 87/UT.

Appropriate Transformer lockout annunciators will
actuate. When 86/0-P Trips, the following actions
are initiated:

a. Opening of 345 KV generator breakers 81-IT
and IT

' b. Opening of Generator exciter field breaker

c. Tripping of turbine by main trip solenoid
A
k, d. Tripping of 4 KV unit auxiliary breakers 12

and 22

Page 1 of 2
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O
ED01

Signaling the loss of normal power (LNP)
detection circuiting, effecting fast transfere.

of in-house loads.

f.
Energizing two auxiliary relays (86X/GP and

both type GE-HEA relays) which in86X-1/GP -

turn initiate:

1) Opening of generator 345 KV disconnect
switch (T-1 MOD)

2) Stopping of auxiliary transformer #2
cooling fans and pumps

3) Stopping of generator stator cooling
pumps

4) Signaling the computer - D632

Removal of the malfunction will allow restorationof unit auxiliary transformer No. 2 to normal
conditions once 86/G-P is manually reset.

) /~h
"\_s/'

l

|
1
l

I
t

4

,

I

|
.

|

O
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ED02

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of Startup Transformer

ED02EUMBER:

Generic A.B
ILEE:

CAUSE: Failure of Transformer 3A or 3B Sudden Pressure
O Relay 63 FP-A/B

(
|
|

PLANT CONDITIONS:

Any Plant Condition

This-malfunction will result in the loss oftransformer 3A or 3B due to.EFFECTE: selected startup
,

actuation of the-primary lockout relay trip (GE-
HEA. 86/ST) caused by the failure of transformer

pressure relay 63 FP A/B.3A or 3B suddentransformer-lockout-annunciators willAppropriate
actuate.

When 86/ST trips, it initiates the
following actions:

A. Trip 4160 voit feeder breakers #13. #23 and
#53 and block reclosing of these breakers
unless the relay is reset.

B. Open 115 KV auxiliary lockout relays 86/STX-
'

A,B to trip 115 KV oil nircuit breaker K1.

C. Blocks the resetting of 87 STA/X, 87 STB /X
relays (87 STA/X and 87 STB /X are used to!

transformer coolers.)stop

Page 1 of 2
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D. Reclosing of 115 KV oil circuit breakers Kl.
is allowed after disconnect switch T-3 MOD
opens.

Removal of the malfunction will allow restorationof startup transformer 3A or 3B to normal
condition.

REFERENCFJ:
P+ID G-191298, sh. 1,2; G-191299 and Effects
VYNPC Simulator Malfunction Cause

O

e

1

O
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ED03

VERM0hT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Loss of Normal 4160V Bus (1.2.5A.5B)11111:

NUMBER: ED03

Generic Bus (1.2.5A.5B)TYPE:

Bus-Fault Due to Ground() CAUSE:

PLANT CONDITIONS:
Reactor Startup or Operating at Power

This malfunction will result in the loss of the
selected normal 4160V bus (Bus No. 1.2.5A.B) dueEFFECTS:

to bus fault. Upon malfunction activation the,

supply circuit breakers to the affected 4160V bus
associated 4.16KV voltage indicationwill trip. forto zero volts appropriate annunciatorswill go Interlocks prevent

bus trip will actuate.
alternate feed to the affected bus as long as the
fault'has the bus tripped. The following major
loads will be de-energized.

A. 4160V Bus No. 1

1. Reactor Feedwater Pump 1A
2. Reactor Feedwater Pump 1B
3. Condensate Pump 1A
4. Circulating Pump 1A

O. 5. Reactor Recirc MG Set 1A
6. Station Service Transformer T11-1A
7. Station Service Transformer T-6-1A

Page 1 of 2
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B. 4160V Bus No.2

1. Reactor Feedwater Pump 1C
2. Condensate Pump 18
3. Condensate Pump 1C
4. Circulating Pump IB
5. Circulating Pump IC
6. Reactor Recire MG Set IB
7. Station Service Transformer T-10-1A
8. Station Service Transformer T-7-lA
9. Breaker No. 22

C. 4160V Bus No. SA

1. Breaker No. 53
2

Subsequent Loss of 4160V Bus No. SB

D. 4160V Bus No. 5B

1
Cire Water Booster Pump 1A

2 Cire Water Booster Pump IB
k''N) 3. cire Water Booster Pump 1C

4. Station Service Transformer T-581-!A
5 Station Service Transformer T-582-1A

Removal of the malfunction will reset the 4160Vbus fault, then re-energization of the selected
bus may be performed and lost loads returned to
normal.

REf_FRE_NfC ES :
P+ID c-191299. 4KV Auxiliary One-Line Wire Diagram

E

9
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ED04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of Emergency 4160V Bus 3.4

NUMBER: ED04

TYPE:
Generic (Bus 3,4)

CAUSE: Bus Fault. Due to Ground
{"'

PLANT CONDITIONS:

Reactor Startup or Operating at Power

EFFECTS: This malfunction will result in the loss of theselected emergency 4160V bus (Bus No. 3.4) due to
bus fault. Upon malfunction activation the supply,

circuit breakers to the affecthd 4160V bus will
trip. Associated 4.16KV voltage indication will
go to zero volts. Appropriate annunciators for
bus trip will actuate. Interlocks prevent

alternate feed to the affected bus as long as the
fault has the bus tripped. The following major

loads will be de-energized.

A. 4160V Bus No. 3

1. RHR Service Water Pump IB
2. RHR Service Water Pump (D
3. Station Service Water Pump 1B
4. Station Service Water Pump ID

O. 5. Core Spray Pump 1B
6. RHR Pump 1C
7 RHR Pump 1D

Page 1 of 2
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I

Station Service Transformer T-8-1A8.
9. Breakers 3T1, 3V

B. 4160V Bus No. 4
w eter Pump 1A

1. RHR Service
2. RHR Service Water Pump 1C
3. Station Service Water Pump 1A
4. Station Service Water Pump 1C
S. Core Spray Pump 1A
6. RHR Pump 1A

RHR Pump 1B7.
Station Service Transformer T-9-1A8.

9. Breakers 4T2. 4V

Associated diesel generators will start
automatically on loss of n o r'a a l power.

However,

the respective D/G breaker will not close.

- Removal of the malfunction will reset the 4160V
bus fault.

The re-energization of the selected
bus may be performed and lost .oads returned to
normal.

_EFERENCES:
P+ID G-191299. 4KV Auxiliary One-Line Wire Diagram

R

.

O
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ED05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Loss of 480v Bus (No. 6,7,8,9,10,11)
TITLE:

ED05
E!!MD ER :

Generic (Bus No. 6,7.8,9,10,11)
11P1

rN CAUSE:
Bus Fault, Due to Ground

U
,

,

PLANT CONDITIONS _:

Any Plant Condition

This malfunction will result in the loss ofselected 480v bus due to bus groun: fault.
Upon

|
EFFECTS:

malfunction activation t!:e selected 480v bus (Bus
,

i

No. 6.7,8.9.10.!!) supply ACB will trip open and'

the alternate feed breaker (s) will be unable to
close in due to fault on bus.

Generally, current
Loads on that bus

-

indications will go to zero.
will be de energized and all appropriate
annunciators for bus trip will actuate.
In lieu of a load list. appropriate schematic
and/o'; one line diagrams will be utilized to
determine loads from each bus.

Remaval of malfunction will reset.the fault on the1

Dus and allow its loads to be re energized.
,

;

. Page 1 of 2
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0-191303, 480v Auxiliary One Line Viring D i a g r a ta
REFERENCES: Sht 1G-191304, 480v Auxiliary One Line Wiring Diagram

,

Sht2VY-E-40-001-4. Auxiliary one Line Wiring Diagram
Sht!
104-00811, 480v Spec Reg./ Gen Reg.
104-00794. ED Lesson Plan

O

_

4

O
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ED06
:

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE: Loss of 125V DC Bus (DC-1.2.3)
,

SUMBER: CD06

Generic (DC-1. DC-2. DC-3)1121:

r^s CAUSE: Bus Fault. Due to Ground

.

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the loss of the
selected 125V DC bus due to bus fault.

khen the

125V DC buses are de energized, appropriate,

annunciators and/or equipment will trip. There

are three 125V DC distribution buses. DC-1. DC-2.

DC-3. All control and position indication will be
lost for those breakers and valves deriving
control power from the selected bus. Specific

loads affected are referenced in the 125V DC and
Vital AC One Line Wiring Diagram.

Removal of the malfunction will return to the 125V
DC bus selected to normal.

REFERENCES: P+ID 0-191372. 125V DC and Vital AC One Line
,s Wiring Diagram
( )
'w)
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ED07

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

.

Loss of 24V DC Bus (A.B)I1111:

NUMBER: ED07

TYPE: Generic (A.B)

Bus Fault. Due to Ground'

C.AQEF.:

|

PLANT CONDITIONS:

Any Plaut Condition

|

|' This malfunction will result in the loss of theselected 24V DC-bus (A.B) due to bus ground fault.| EFFECTS:

Appropriate annunciators will actuate for bus,

,

trouble. There are two distribution panels
(buses): Panel A. Panel B. All loads deriving

power from the selected 24V DC bus will be.de-
energized. Specific loads lost are listed on the
24V DC one line diagram.

Removal of the malfunction will restore the
selected-24V DC bus to normal.''

I

P+ID G-191372. 24V DC One Line Diagram
R EF ER E N C E S_ :

,

!'

!
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ED08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of ECCS 24V DC Bus (A.B)

FUMBER: ED08

TYPE: Generic (A.B)

CAUSE: Bus Fault. Due to Ground
O

i
;

PLANT CONDITIONS:

Any Plant Condition

t.

This malfunction will result in the loss of the
selected ECCS 24V DC bus (A,B) due to groundEFFECTS:

fault. ECCS 24V DC buses provide power to recire,

pump trip analog trip system (RPT), which will
cause the affected side pump to trip.

Removal of the malfunction will restore ECCS 24VDC bus (A,B) to normal. allowing restoration of
affected reactor recire pump to service.

REFERENCES:
P+ID G-191297, 24V DC One Line Diagram
CWD 850, 851, 855 & 856

O

-
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ED09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: UPS (A.B) Failure

NUMBER: ED09

Generic (A.B)TYPE:

CAUS_E:
Loss of Logic Power Supply to Inverter (Blown
Fuse)

PLANT CONDITIONS:

Any Plant Condition

This malfunction will result in the loss of UPS(Uninterruptible Power System) due to failure ofEFFECTS: .

logic power supply to the selected inverter
(caused by blown fuse). UPS is a 480V AC system

that feeds MCC-89A (89B). The associated UPS
inverter (s) converts the DC power to AC power to
supply their critical loads. Upon malfunction

activation the critical load will continue to bepowered by.the inverter from the battery until the
battery is discharged to the poiat of UPS trip
(approximately 15 minutes). If the malfunction is
deleted before low DC voltage UPS trip, the
charger will restart automatically and the
critical load will continue to be supplied from
the inverter. '

O Removal of malfunction will restore the selected
UPS to normal.

REFERENCES:
VY-E-40-001-4 480V Auxiliary One Line Diagram

_ __ -- . _ . - - - -
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ED10

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE: Loss of Instrument AC

NUMBER ED10

TYPE: Discrete

Overcurrent Trip
CAVSE:,

PLANT CONDITIONS:

Any Plant Condition

result in the loss of themalfunction willEFFECTS: This dueVAC. instrumentation distribution panel120/240
to overcurrent trip.

All loads supplied by the-

instrument AC bus will be oe-energized. When the

malfunction is active, there vill be no auto-
transfer to the emergency supply. Refer to F+ID
G-191372 for specific loads affected by this
scenario.

Removal of the malfunction will return instrumentAC bus to normal with all loads re-energized.

REFERENCES _: P+ID G-191372 125 VDC and Vital AC One-Line
Diagram

O

. . .
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EDil

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE. Loss of Vital MG Set

S!MDJd ED11

TYPE: Discrete
,

CAUSE: Breaker failure

PLANT CONDITIONS:

Any Plant Condition
|

This malfunction will result in the loss of vitalMO (Vital 120/240 VAC motor generator set) due toEFFECTS:

an output breaker failure. Control power will be

lost to the electric pressure regulator, rod
select relays, feed water flow control stations,
process computer. HPCI suction valve logic
resulting in transfer to the torus. A manual

an alternateswitch on CRP 9-8 providestransfersource of power to the vital source of power to
the vital AC bus which can be used to restore
power to the '.oads lost.

Removal of the malfunction will allow restoration
of the vital MG to normal and corrective action ofreturning the vital AC bus to the normal line-up.

REFERENCES: P+ID G-191372. 125 VDC and Vital AC One Line
Diagram

. _. . . . . ._ -
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,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

4 KV Bus (1.2) Failure to Fast TransferTlI11

NUMBER: -ED12

TYPE: Generic (A.B)

CAUSE: Relay Failure"

PLANT CONDITIONS:
Main Generator On-LineReactor Operating at Power.

This malfunction will result in the failure of the
station service loads to fast transfer from theEFFECTS _:

,

i auxiliary transformer to the startup transformer.,

When the fast transfer circuit fails to transfer.I

a residual voltage decay transfer relay will
attempt to initiate a transfer to the startupI

transformer.

This scheme closes the startup breaker when
voltage on its related non-safety bus decays to
1000 volts and the auxiliary transformer breaker
open. Specific equipment that drops out during a
residual voltage transfer and is not picked up
when voltage is restored are identified in the
appropriate P+ID. If this second transfer fails a
loss of normal power will occur and the safety
buses will be supplied by the diesel generators.

O loss of normal power (LNP) ACB's 3T! andDuring a
4T2 are tripped by under voltage relays and buses'

3 and 4 are energized automatically by their
respective diesel generator.

Page 1 of 2
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ED12

Removal of malfunction will restore fast transferrelay to normal and allowing restoration of
station service loads to be fast transferred as
required.

REFERENCES:
OP 2142, 4KV Electrical System
P+ID G-191299. 4KV Auxiliary One Line Wiring
Diagrams

;

f

I

I

O

.

4

O

Page 2 of 2

. - - .-_-- -
-



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

O
ED13

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Grid Disturbance

NUMBER: ED13

Discrete. Variable; A : High (60 - 60.5 Hz)
IXEE: B: Low (58.5 - 60 Hz)

h CAUSE:
Orid Abnormality

ELANT CONDITIONS:
Reactor Operating At Power. Main Generator On-Line

E F F ECT S.:
This malfunction will result in grid disturbance
due to grid abnormality, grid disturbance may vary.

from 60.5 hertz to as low as 58.5 hertz over a 30
see period.

If grid disturbance is high, grid voltage will
as grid frequencyincrease proportionally

increases.
Generator load will decrease as grid

frequency and generator frequency is increased.
As grid voltage is increased, generator exciter
voltage and current will decrease, and amplidyne
voltmeter will go toward full boost (Generator
MVARS will increase in the negative direction 1.
The generator loading will not be outside of the
capability curve.

The high grid voltage will
affect all buses down to and including the 480V() buses.

Page i of 2
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If grid disturbance is low, grid voltage will
decrease proportionally but not greater than 5%

30 second period. Generator load
over the samewill increase as grid frequency and generator
frequency is reduced. As grid voltage is reduced.
generator exciter voltage and current will
increase, and the amplidyna voltmeter will go

(Generator MVARS will increase intoward full backthe positive direction). When the system

frequency decreases to 59.8 H, the turbine speed
indicator will be at 1794 rpm. The decrease in
voltage will affect all buses down to and
including 480 VAC buses.

The generator will trip after 15 seconds at 58.5
hz.

Removal of malfunction will remove grid
disturbance and restore network load to notsalconditions over a 30-second period.

Main Generator System Description
REFERENCES: 104-00830.

>

I
,

4

1

O
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EDie

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Loss of Main Transformer No. 1 Cooling (Group 1.

Group 2)

EDieNUMBER:

Generic ( A B)lYPE:

CAUSE:
Thermal Overload 49X-1(2) Contacts Opening

PLANT CONDITIONS.:
Reactor Operating at Power. Main Generator on-Line

EFFECTS: This malfunction will result in the loss ofselected main transformer No. 1 cooling group.

(1,2) due to loss of selected cooler group (1.2)
power supply caused by thermal overload 49X-1(2)
contacts opening. The main transformer No. 1
temperature will increase. The rate of increase
will be dependent upon the load on the
transformer, the number of cooler groups out of
service and the season selected. This will result
in a loss of transformer efficiency due to the
increase of current losses. The loss of
efficiency will be reflected back to generator ascurrentindicated by increasing generator voltage,
and MVARs. Actual generator load will remain
relatively constant.

O Rated load can be maintained for approximately one
hour without injury to the transformer with all
cooling equipment out of service, following
operation at rated load.

Page 1 of 2
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ED14
i

|
Rated voltage at no load can be maintained for '

approximately six hours without injury to the
transformer will all cooling equipment out of
service following normal operation at rated load.
Approximately seventy percent of rated load can be
maintained with a minimum of 50% of the cooling
equipment in operation without exceeding the rated
temperature rise ( 5 5 'c - 7 5'C ) .

Removal of malfunction restores power to the(1,2) andselected main transformer cooler groupand associa"edsubsequent starting of oil pump
fans.

REFERENCES: GEK-14215
EBASCO Specification 30-62

O

.

O~
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ED15

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Failure of Auto Transformer No. 4

NUMBER: ED15

TYPE: Discrete

CAUSE:
Vy Inverse Time Overcurrent - Ground Fault

PLANT CONDITIONS:
: Any Plant Condition

This malfunction will result in the failure ofAuto Transformer No. 4 due to primary protectionE F F ECT S_ :

relay trip (GE-TAC. 510/AT) caused by inverse time
ground fault. Appropriateovercurrent -

transformer annunciators will actuate.
When relay

510/AT trips, the following actions will initiate:

A. Opening of 345 KV North bus breaker T-4.

B. Opening of 115 KV bus breaker K-1d

C. Preventing ihe 345 KV North bus breaker T-4
from closing and reclosing.

D. Preventing t 'i e 115 KV bas breaker K-1 from
closing and reclosing.

C. Auto transformer No. 4 megawatts. megavars.
and A-C amperes on control room
inst ~rumentation reflect no load conditions.

Removal of the malfunction will allow restoration4 to normal-of Auto Transformer No.
.

O
2. G-191299

REFERENCES:
P+ID G-191298, sh. 1 +

.- . _ ,
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ED16

:

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

No. 1Loss of Main TransformerTITLE:

NUMBER: ED16

DiscreteTYPE:
l

CAUSE: Failure of Main Transformer No. 1 Differential
O Relay 87/0MT

PLANT CONDITIONS:
Main Generator On-LineReactor Operating at Power.

I

This malfunction will result in the loss of maintransformer #1 due to actuation of the backupEFFECTS: .

lockout relay GE-HEA. 86/0-B caused by failure ofrelay 87/GMT.-
transformer #1 differential

Appropriate transformer lockout annunciator (s)main

will actuate.
When relay 86/0-B trips, the

following actions are initiated:
breakers 81-!T

A. Opening of 345 KV generator
and IT.

B. Opening of generator exciter fie d breaker.

C. Tripping of turbine by naio trip solenoid.

D. Tripping of 4KV unit auxiliary breakers 12() and 22.

Page i of 2
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ED16

E. Signaling the loss of normal power (LNP)
detection circuitry effecting a fast
transfer.

F. Energizing two auxiliary relays (86X/GB and
86X-1/0B) which in turn initiate:

1. Opening of generator 345KV disconnect
switch (T-1 MOD).

2. Stopping of main transformer #1 cooling
fans and pumps.

3. Stopping of generator stator cooling
pumps.

4. Signaling the computer D588.
| S. Signaling the 345KV generator breakers

(81-1T. 1T).
6. Preventing the 345 KV generator breakers

(81-1T. 1T) closing and reclosing,

, .

Removal of malfunction will allow restoration of
.

main transformer #1 to normal once 86/G-B la
, manually reset.

REFERENCES: 104-16008. Electrical Systems Description
P+ID G-191298, 191299

.

|
|

O

Page 2 of 2
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O
ED17

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Loss of Off-Site PowerIIILE:
NUMBER: ED17

TYPE: Discrete

CAUSE:
Multiple Faults on Switchyard Due to Severe Storm

PLANT CONDITIONS:

Any Plant Condition

This malfunction will result in a total loss ofEFFECTS: resulting in a reactor scram,off-site power.
turbine trip, and generator lockout. Power to all
service transformers will be lost.

All AC power

i will de-energize except those which are
alternately supplied by DC battery systems. As

busses de-energize the emergency diesel generators
will auto-start and close onto their respective
4160 VAC busses.

Emergency equipment supplied by
these busses will sequence back on or vill be,

capable of being started by the operator. The

equipment required to bring the reactor to a safe
shutdown conditions and maintain it by removing
decay heat from the reactor core, will be capable
of performing its intended functions.

Removal of the malfunction will restore theswitchyard off-site power sources to normal,
permitting necessary switching to recover from the
event.

I

| P+ID G-192128-1,2; 191299
.

R2FERENCES:
FSAR
CWD B-191301, sh. 200-370

. _ _ . .. . _
_ _ _ _ .
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E001

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Main Generator TripTITLE:

NUMBER: E001
,

TYPE: Discrete

Lockout Relay Trip. 86/0-P
CAUSE:

E.LANT CONDITIONS:
Reactor Operating at Power with Main
Turbine / Generator Synchronized ta Orid

EFFECTS:
This malfunction will cause the main generator
output circuit breaker and field breaker to trip.,,

current, segawatts, negavars
Indication of phase
will immediately decrease to zero. Appropriate

annunciators for a generator trip will actuate.
The turbine will trip, with no subsequent reactor
scram if the turbine stop valve closure signal to
RPS is bypassed due to low power operation.will be maintained by theReactor vessel pressure
bypass valves and relief valves as necessary.

Removal of the malfunction will enable reset ofthe main generator lockout relay, 86/0 P.

REFERENCES:
104-16008. Electrical Systems Description

,
,

_ _ _ .
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O
EG02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTG

Main Generator Voltage Regulator Failure
IJ.ILI:

NUMBER: EG02

High (0 to +2 KV)Discrete. Variable A :
TYPE: B : Low (0 to -2 KV)

Electrical Failure() CAUSE:

PLANT CONDITIONS _:'

Power Main Generator On-LineReactor Operating at

cause the mata generatorThis malfunction will to an electricalEFFECTE: voltage regulator to fail due''

problem in the auto voltage regulator.
If failed low. the following effects will be
evident:

A. Main Generato* AC Kilovolts Decreases
Main Generator Field Amperes DecreasesB. DecreasesMain Generator DC Field VoltageC. DC Voltage GoesMain Generator AmplidyneD. Toward the Negative Direction

Increases
E. Main Generator Kiloamps Remains ConstantMain Generator Frequency

Main Generator Megawatts Remains ConstantF.
Increases Slowly inG.

H. Main Generator Megavars

.O the Negative Direction
-

I.
345 KV Bus Voltage Decreases

J. 4 KV Bus Voltage Decreases

Page 1 of 2
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E002

If failed high. the following effects will be
evident:

A. Main Generator AC Kilovolts Increases
B. Main Generator Field Amperes increases
C. Main Generator DC Field Voltage Increases
D. Main Generator Amplidyne DC Voltage Increases

in the Positive Direction
E. Main Generator Kiloamps Decreases
F. Main Generator Frequency, and Megawatts.

Remains Constant
O. Main Generator Mesavars Increases Slowly in

the Positive Dirt.ction
H. 345 KV Bus Voltage D*' reases

I. 4 KV Bus Voltage Des r_ases

J. Voltage Regulator Auto Transfers to Manual
Mode

Manual Voltage Adjust may be implemented to
stabilize main generator voltage and VAR loading.

Removal of the malfunction will return auto
voltage regulator to normal. ready to be
transferred from manual to auto.

REFERENCE 14 Main Generator GEK

*
.

.

Page 2 of 2
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E003

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Regulator Oscillation
Main Generator Voltage

TITLE:
E003 50 volta)NUMBER:

Discrete. Variable (0 to 100% = 0 to
IEEE:

Regulator Failure
CAUSE:

PLANT CONDITION 1: Main Generator On-Lineat Power.Reactor Operating
cause the main generatorto failure ofThis malfunction willregulator to oscillate dueOscillation will beEFFECTS: voltage regulator. 1001 severity.the auto voltage than 50 volts at

limited to no more main generator parametersthe following indicationsAll ofreflect oscillationwill

Generator AC Kiloamps
Generator AC Kilovolts

A.
,,

B.
Generator Field VoltaC.

Generator Field AmperesGenerator Regulator Transfer DC VoltsD. will Remain
Generator Megawatts and FrequencyE.

F.
Constant
Generator MegavarsG. 345 KV Bus VoltageH.

I.
4KV Bus Voltage

be implemented to
control may and VAR loading.Manual voltagegenerator voltagestabilize the mainwill return

Removal of malfunction to normal.regulator
generator voltage

()
Main Generator GEK

REFERENCEE:

- --
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E004

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Main Generator Load RejectTITLE:

NUMBER: E004

TYPE: Discrete

Generator Output Breakers Open Spuriously.
CAUSE: Simultaneously

PLANT CONDITIONS:
Main Generator On-LineReactor Operating at Power.

EFFECTS:
This malfunction will result in a main generator
load rejection due to generator output breakers
opening spuriously, resulting in significant loss
of electrical load on the generator. Major

sequence of events are as follows:

A. Generator output breakers open spuriously

B. Generator load dropa"'

C. Turbine control valve fast closure occurs
simultaneously as load dropa

D. If > 301 power. the reactor scrans on TCV
fast closure (if turbine generator load >
451). If < 30% no scram will result due to
TCV and TSV Scram bypass.

Removal of the malfunction will allow turbinepermit.generator resync when conditions

REFERENCES: FSAR. Section 14

- - - - - - - - _ - _ _ - _ . _ _ _ . _ _ _ _ _ . _ ' __
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O
E005

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

Stator Cooling Water Pump (A.B) TripTITLE:

NUMBER: E005

TYPE: Generic (A.B)

Overload TripCAUSE:

_ L ANT CONDIT!QER:P

at Power. Main Generator On-LineReacter Operating() This malfunction will cause the selected statorcooling water pump to trip, if it is running.EFFECTS:

Stator cooling system pressure and flow will
decrease, resulting in the automatic startup of
the standby pump when pressure decreases 10Lpsi
with a backup at 20 pai.

If the stator cooling system pressure, flow and
temperature cannot be maintained, a generator
runback will be initiated by the turbine runback**

circuit in approximately 1 1/2 minutes. The

runback signal will be applied by running the
the specified load. If

speed / load changer back to unsuccessful within 3
the load runback should be a signalloss of stator cooling,minutes after a trip thegener& tor protection system willfrom theemergency trip system by energizing the master
trip-solenoid which in turn will'open the main
generator breakers by sequential tripping.

Removal of the malfunction will allow restart ofthe affected stator cooling water pump.

REFERENCES:
104-00826. Stator Cooling Water System Description

- a__ _
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EG06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

DELETEDTITLE:

NUMBER: EG06

TYPE:

CAUSE:

O
PLANT CONDITIONS _:

EFFECTS:

f '

REFERENCES'

l
1

0

.
.

-_ _

,
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O
E007

,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Generator Insulation Breakdown

NUMBER: E007

TYPE: Discrete. Variable (0 - 1001 scale on Generator
Core Monitor Recorder)

Insulation Degradation
CdQ11:

'

PLANT CONDITIONS:

Reactor Operating at Power. Main Generator On-Line

This malfunction will result in main generatorEFFECTS:
insulation-breakdown-due to insulation#

degradation.

Generator insulation'is monitored via generator
core monitor system. Generator core monitor meter
and recorder indication will decrease dependent on

selected resulting in remote alarmseverity
actuation on CRP 9-23_and " Gen Core Mon"

alarm
scale.actuation on CRP 9-8. at-50% +/-21 ofDuring-normal operation the generator' core monitor

reads approximately 90% of scale or greater.
is dependent _on operator action.Plant-response

Removal of the malfunction will require re--
initialization of the Simulator.

REFERENCES:
104-00826. Stator Cooling Water System
104-01100, Generator Core Monitor System

.

- - - - . _ _ _



. .

O
E008

L

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
i

| CAUSE AND EFFECTS
|

TITLE: Generator Main Sea! Oil Pump Trip
i

i

| NUMBER: E008

TYPE: Discrete

!

CAUSE: Overload Trip

O
PLANT CONDITIONS:

|
Reactor Operating at Power. Main Generator On-Line

.

EFFECTS: This malfunction will cause the generator main
seal oil pump to trip due to overload trip.

,<

The emergency seal oil pump will auto-start at 80
psig as seal oil pressure decreases. " Hydrogen,

and Stator Cooling Panel Trouble" alarm will
'

actuate on CRP 9-7.

Main generator hydrogen pressure will remain
constant. Generator hydrogen seal pressure
differential will be less due to smaller capacity

|
of emergency seal oil pump of 54 spa versus main
seal oil capacity of 66 gpa. Hydrogen losses in

| sealing oil will be slightly less than normal.'

With the emergency pumps in operation. oil enters
the pump suction through valve E-14 which connects
with the bearing drain. The vacuum tank becomes
inoperative with ESOP in operation, and float

C valve H-10 closes so that no oil enters the tank.

Page i of 2
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O
E008

The oil pumped to the shaft seals from thethrough regulating valveemergency oil pump passes
H-19. This valve operates to control the seal oil
pressure the same as in normal operation of the
shaft sealing system.

Removal of the malfunction will allow restart of
the generator main seal oil pump.

REFERENCES: GEK 5585, Vol II, Section 29
RP 2161, Generator Hydrogen / Seal Oil System

7-wg,

;

..

|

Page 2 of 2
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E009

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Generator Hydrogen LeakTITLE:
|

|
NUMBER: EG09

= 0- 10Discrete. Variable (0 - 1001 Severity |
i TYPE: psig/ minute at 45 pais) |

|

t

Generator Casing Break
(| CAUSI:

| |

|

i

PLANT CONDITIONS:
Main Generator On-LineReactor Operating at Power.

This malfunction will result in a generator
hydrogen leak due to a generator casing break.EFFECTS: ''

The magnitude of the leak will depend on the
severity selected. Indicated hydrogen pressure

and hydrogen purity will slowly
will decreaseindicated on CRP 9-7.decrease as

a loss ofAs the hydrogen pressure decreases
generator cooling will occur. The rate of
temperature increase and amount will depend on the
amount of hydrogen lost and generator loading.

Removal of the malfunction will return machine gas
pressure to normal.

REFERENCES: GEK 5585<

| OP 2161

|

'
f,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . .
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O
E010

,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
,

CAUSE AND EFFECTS

,

TITLE: Emergency Seal Oil Pump Trip

NUMBER: E010

TYPE: Discrete

CAUSE:
Overload Trip

.-

PLANT' CONDITIONS:

Reactor Operating at Power. Main Generator On-Line

This malfunction will cause the emergency seal oil
pump to trip due to overload, if ESOP is runningEFFECTS:L

*, and/or prevent the auto / manual start if notf
j running. Plant response will be minimal except
( for conson alarm "Hyd and Stator Clg Panel

Trouble" on CRP 9-7. In order to ensure an oill

shaft seals with both the main andsupply to the
emergency seal oil pumps inoperative, a secondary
emergency seal supply system is provided, which is
effective at hydrogen pressure up to about 8 psi.-
This system consists of check valve H-17 connected
between-the bearing and seal oil headers.

-Removal of the malfunction will return emergency
seal oil pump to normal.

REFERENCES: GEK 5585._Vol.-II sect 29 Oil and Generator
'

RP 2161 Generator Hydrogen / Seal
Core Monitor System

' , '
-- _, _ . , .

,
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,

E0li

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Loss of Generator Field BreakerTITLE:

EHER: E011

TYPE: Discrete,

,

!

Short Circuit Acrcss Contact 9-9C (41/ Aux) on the
f QAMSI: 286/B-B Relay
I

1

21_ ANT CONDITIDRES
Reactor Operating at Power. Main Generator On-Line

|
,

the main generator
This malfunction will causeMain annerator fieldEFFECTS: .,

field breaker to trip.
voltage and field amperage will drop to zero
resulting in turbine trip (MTS-1) on loss of
field. The main generator's output breakers iT
and 81-1T trip on generator lockout. The plant

response will be similar to Malf E001 except the
the generator. Allfield breaker tripped before will respond as

instrumentation and annunciators
required.

Removal of malfunction will allow reclosure of the
field breaker.

I REFERENCEJ.: OEK $585. Vol. II
CWD B-191301. sh. 203

_ ._ _______ _ __ 1 _ _ _ _____ ___ _ ______ _
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FWO8 |

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Feedwater Pump (A.B.C) Trip

NUMBER: FWO8

Generic (A.B.C)TYPE:

Actfvation of Instantaneous OvercurrentCAMEE Device (50)

PLANT CONDITIONS:

Reactor Stactup or Power Operation

cause the selected feedwater
This mal f unct.f on willto activation of overcurrentEFFECTS: pump (s) to trip due
device (50). Reactor feed pump trip annunciator
will actuate.

Feedwater pumps discharge header
pressure and flow indication on CRP 9-6. 9-5 will

level will startReactor water
feedwater control valves willdecrease.

decreasing. The
ramp open trying to maintain reactor water level.
The standby reactor feedwater pump, if in auto,,

will automatically start. As the standby pump
it will begin feeding at an

comes un to pressure
increased rate and reactor water level will begin
to recover.

If reactor water reaches its low trip
setpoint, a reactor scram will occur.
Attempting to restart the pump will result in the
breaker closing and tripping immediately.

Removal of the malfunction will allow normal
operating of the selected feedwater pump.

/Ovc

REFERENCES: P+1D 0-191157
CWD B-191301 sh. 550-552
OP 2172. Feedwater System Operation

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



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

'

FWO9

VERMONT YANKEE NUCLEAR POWER CORPOAATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of Air to Feedwater Regulating Valve (A,B)

NUMBER: FWO9
i

TYPE: Generic (A.D)
|

CAUSE: Instrument Air Line Rupture

i PLANT COMDITIONS:

Reactor Operating at Power. 10-1001

1

EFFECTS: This selfunction will cause the selected feedwater
valve air line. between the valve controller

i
reg.
and valve actuator, to rupture. This results in a'

complete loss of air to the valve. The levelj

control valve will remain in its present position!

( and will not respond to any signals from the
control system. The loss of air pressure will'

actuate the feedwater valve control signal failure
! annunciator on CRP 9-5. The valve reset lockup
'

lamp will illuminate. Pressing the valve lockup

reset pushbutton will extinguish the lamp but will
have no effect on the affected feedwater reg.
valve. The lamp will come back on when the

| pushbutton is released.
Level transients will be slightly greater than
normal. since the unaffected feed res. valve willhave to move twice as much to get the required
flow. If the flow demand exceeds the combined
capacity of the affected valve at its maximum
position, level will begin to decrease.

i

Page 1 of 2
i

!
.

.



- _ . _ . _ . - - - - - . - . . - - . - . - . - = _ - - - . . . - . . - . . . - _ _ _ ..- .

O '

FWO9

If flow demand decreases below the capacity of the
affected valve at its present position, the
unaffected valve will complete close and level
vill begin to increase.

Renoval of the malfunction will allow the feedreg. valve to be reset and returned to normal
operation.

REFERENCES: P+1D 0-191157
OP 2172
CWD B-191301. Sh. 502. 504 507 ;

)

!

O

.

O
Page 2 of 2
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FW10

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Feedwater Regulating Valve (A,B) Controller
IIILfs Failure

FW10
NUMBER:

TYPE:
Generic (A.B). Variable (1001 : Valve Full Open

'

Demand)

Failure of Control Auto Output Signal
d QAM11:

PLANT CONDITIONS:
Reactor Operating at Power. 10-1001

EEFECTS: This malfunction will cause the selected feedwater*

regulating valve controller auto output signal tooThe Feedfail too the instructor specified value.
Reg. Valve will respond by moving to the demanded
position.

If the selected valve opens from its steady state
position the eth(r valve will close down as feed
flow and reactor level increase to new stable
values.

If the selected valve closes from its steady state
position. the other valve will open in response to
the decreased feel flow and reactor level.

Since

the capacity of each feedwater level control valve
is 55% of rated flow, the reactor will not getO sufficient flow to maintain level. Reactor levr'
will continue to decrease until a scram occurs see
to low level.

Page 1 of 2
!
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O
FW10

the selected controller in manual willPlacing
block the auto signal and allow the operator to
position the feedwater reg. valve,

Removal of the malfunction will restore thesignal to normalselected controller auto output
operation.

REFERENCES:
P+1D 0-191157
OP 2172
GEK 32431

O

4

V

Page 2 of 2
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O
FWil

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

Feedwater Master Level Controller FailureTITLE:

EJilLER FWli

TYPE: Discrete. Vertable (0 1001 of Demand)

Controller Auto Output Signal
CAUSE: Failure of

O
PLANT COND1TIONE:

Reactor Operating at Power, 10-100% ,

1

EFFECTS: The malfunction will cause the feedwater masterlevel controller auto output signal to fall to theThe feed reg, valves,instructor specified value.*

if in auto, will respond by moving to the demanded
position. If an individual feed reg. valve is in
nanual, that feed reg. valve will not be affected.

If maximum demand from the master controller isselected, reactor water level will increase
rapidly, the reactor feed pumps and main turbine
will trip due to high reactor level. The reactor
will scram due to turbine stop valve closure.

If minimum demand from the master controller is
selected. Reactor water level will decrease as a
function of steam flow / feed flow mismatch.

The

feed pump minimum flow valves will open. Reactor

O recirculation system runback on low total feed
flow without any operator action, reactor level
will decrease to the low level scram setpoint.

Page 1 of 2
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FWil
i

Placing the fecdwater master level controller in
manual will block the auto signal and allow the

valven manuallyoperator to position the feed reg.
via the master level controller.
Removal of the malfunction will restore the masterlevel controller auto output signal to normal
operation.

R E F E REE.CJJi OP 2172
GEK 32431

!

i

|
|

|

|

|
.

1

.

O
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FW12

i

VERMONT YANKEE NUCLEAR POWER CORPORATION I

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Feed Pump Ninimun Flow Valve (A.B.C) Fails Closed

NUMBER: FW12

TYPE: Generic (A.B.C)

CAUSE:
Selected I/P Converter Output Signal Fails

.

IptANT CONDITIONS:
J

Plant Startup I
1

cause the selected feed pump
EFFECTS: This malfunction willminimum flow valve. if open to close. If the ;

minimum flow valve is already closed it will not,

open. Minimum flow valve closed indicating light
on CRP 9-6 will illuminate. 1

If the affected feedwater pump is started and
running for greater than approximately 8 seconds

( and flow is less than 300.000 LB/HR. The feed
pump will trip on a low flow signal ~(2 seconds).
The affected reactor feed pump Flo/ oil PR Lo/ trip
annunciator on CRP 9-6 will actuate. All other

,

associated annunciators will actuate wheni

( appropriate. See feedwater pump trip effects
j (FWO8).
:

| Removal of malfunction will restore the affected
| I/P converter to normal operation.

REFERENCEE: P+1D G-191157
CWD B-191301 sh. 559
OP 2172

... - .- - . - - - . - - . - _ .. . - -- --
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O
FWl3

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

I1111s
Startup Feedwater Regulator Controller Failure

EQti1ER FWi3

TYPE:
Discrete. Variable (1001 * Valve fully Open)

Failure of Controller Auto Output Signal
CAUSE:

ELANT CONDITIONS:
Plant Startup

This malfunction will cause the startup feedwater
EFFECTS: controller auto output signal to fail toregulator

the instructor specified value.
If this malfunction is inserted at low power or
shutdown conditions when the 101 feed valve iscontrolling level, the level will respond
according to the deviation between feed flow to
the vessel and losses from the vessel.

,

Placing the startup feedwater regulator controller
in manual will block the auto signal and allow the
operator to manually maintain reactor water level.

Removal of the salfunction will restore thecontroller auto outputstartup feedwater reg
signal to normal operation.

RIFERENCES: P+1D 0-191157
OP 2172
GEK-32431

O
;
i

i
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FW14 j

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTT.ON

CAUSE AND EFFECTS

TITLE: Failure cf Steam flow Summer

E!HnIRr FWi4

1111: Discrete. Variable (0 - 100% of Scale)

CAUSE:
Steam Flow Summer output Signal fails

O|

;

PLANT CONDITION 1!

Reactor Operating at Power. Feedwater in 3 ElementI

i Control

i

cause the steam flow summer! This malfunction will AEFFECTS: to fail to the instructor specified value.*

steam flow / feed flow mismatch will occur.

If the total steam flow is less than total feedflow error signal is sent to the wasterflow, a
level controller. the feed res valves will respond
and begin to close.

Reactor water level will decrease until thereactor water level signal input to the master
controller restores level to lower than its
original value.

If the total steam flow is greater than total feed
flow, the feed res valves will respond and begin

| Reactor water level will increase untilto open,the reactor water level signal input to the master\
controller restores level to higher than its
original value.

Page 1 of 2
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O
FW14

If at any time reactor water level reaches its low
level setpoint a reactor scran will occur. If it

reaches its high level setpoint, a turbine trip
will occur.

Removal of malfunction will :estore the steam flowsummer output signal too normal operating value.

REFERENCEli OEK 32431
CWD B-191301 sh. 503-504

0

.

O

Page 2 of 2
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O
FW15

VERMONT Y ANKEE NUCLE AR POWER CORPOR ATIOP'
|

SIMULATOR mal. FUNCTION

CAUSE AND EFFECTS

III1Es Failure of Feedwater Flow Summer

NUMBElp FW15

I1EX: Discrete. Variabic (0-100% of Scale)

CAEEls
Feedwater Flow Summer output Signal Falls

PLANT CONDITIONS:
Reactor Operating at Power. Feedwater in 3 Element ;

()'

Control

EFFECTE: The malfunction will cause the feedwater flow
|

summer to fall to the instructor specified va'ae.
A steam flow / feed flow mismatch will occur.
If total feed flow is less than total steam flow,

flow error signal is sent to the master level
controller. the feed reg. valves will respond anda

begin to open. Reactor water level will increase
until the reactor water level signal input to the,

master controller restores level to higher than
its original value.

If total feed flow is greater than total steamvalves will respond and begin
flow, the feed reg,

i to close. Reactor water level will decrease until
,

| the reactor water level signal input to the master
controller restores level to lower than its
original value.

Removal of the malfunction will restore thefeedwater flow summer signal to normal operating
value.

O
REFERENCES: GEK 32341

CWD B-191301. Sh. 506

(
'
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FW16

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

Feedwater Control Level Signal (A.3) Failure
11111

NUMBER: FW16

Generic (A.B). Variable (0-1001 of Scale)1121:

CAU.SEs
Selected Level Transmitter (52A 8) Output Signal

() Fails

PLANT CONDITIONS:
Reactor Operating at Power. Feedwater In 3 Element
Control

cause the selected levelThis. malfunction will instructor specified
'

EFFECTS: transmitter to fail to the
value. The affected level indicator and recorder

! on CRP 9-5 will reflect the severity selected,

i If the level signal selected is greater than the
| actual reactor level, the feed reg. valves will
j respond and begin to close. Reactor water level

If reactor water levelwill begin to decrease.;

reaches its low level setpoint a reactor scram'

will occur,

If the level signal selected is less than.thevalves willl actual reactor level, the feed reg.Reactor water levelrespond and begin to open.
will begin to increase. If reactor water level
reaches its high level setpoint the reactors

feedwater pumps and turbine will trip. The

reactor will scram due to turbine stop valve
ciceure. Page 1 of 2

.
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O
FW!6

The operator can select the unaffected alternate
level channel and allow reactor water level io be
restored. Removal of the malfunction will restore
the affected level signal to normal operating
value.

REFERENCEE: GEK 32431
CWD B-191301. Sh. $05

O

4

O

Page 2 of 2
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FW18

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

feedwater Heater (iA. 2A. IB. 2B)liigh Pressure
IllLI: Tube Leak

FW183W11f2:

Generic (LA. 2A. 10. 2B). Variable (1001 : 15011121: Drain Capacity)

O Tube FailureCAWil:

PLANT CONDITIONS:
Reactor Operating at Power. Turbine On-Line

cause the selected high
This malfunction willEFFECTEs- feedwater heater tubes to leak at the

*

pressure This results in a loss ofseverity selected. Asaffected heater shell.,

feed / condensate to the
the shell level increases the normal level control

'

valve will open.
If the leak rate is higher than

the drain rate, level will increase until the
( emergency level control valve opens to thefeedwater heater

condenser.
The high pressureI

high level annunciator will actuate. If the

heater reaches the 111 -111 level setpoint.will. affected
associated extraction non-return valvef theclose and the extraction steam dump valve will|

open.

The flow lost through the heater leak will
decrease the flow being dellvered to the reactor
vessel.

Reactor level will decrease slightly as
the feed reg. valves open to stabilize level.

Page 1 of 2

- - . _ _ ***'--'Y v- - . , , 'N-- ee_, __



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

A

O
'

FW18

Feedwater heater temperature will decrease
resulting in a decrease of feedwater temperature
at the heater outlet and will be transmitted
through the string. This results in an increase
of reactor power but a loss of plant efficiency.
Removal of the malfunction will restore the high
pressure feedwater heater (s) tubes to normal.

REFERENCES: P+1D 0-191157. 111158
RP 2172

O

.

O

Page 2 of 2
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O
FW20

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: L o s s o f lii g h Pressure fle a t e r (A.D) String

NUMBER: FW20

TYPE: Generic (A.8)

CAUSE:
l{igh Pressure lleater Train inlet Valve Switch
(9-6-51. 9-7-52) Cloce contacts (3-3T) Weld Close

PLANT CONDITIONS:

Reactor Operating At Power. 1-1001

E F F ECTS_:
This mal f unct.f on will cause the selected high
pressure heater train inlet valve to close. The

selected valve cloned indicating light on CRP 9-6
bill illuminate. Reactor feedwater inlet
temperature will decrease causing an increase in
core inlet subcooling. Due to the negative
moderator temperature coefficient, and increase in
core power results. Reactor water level will be
maintained by feedwater reg. valves. All,

associated annunciators will actuate whenI

appropriate.

Opening of the high pressure heater bypass will
return the FW system pressures and flow to normal.

Removal of the salfunction will restore theclosing contacts to norsal and allow the affected
high pressure heater string to be returned to

| normal operation.
'

RII.IRI1CJJ: P+ID U-191157
CVD B-t91301. Sh. 509-510
OP 2172

1
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O
FW21

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

T..IT L E : Feedwater Line Break Outside Containment

N. UMBER: FW21

TYPE:
Discrete. Variable (1001 : Cosplete Pipt
Degradation. 10 Inch Pipe)

Heater Outlet cross-connect Pipe() CAM 11:
lii g h Pressure

Failure

PL ANT __ CONDITIORE:

Reactor Operating at Power. 1-1001

EFFECTS: This malfunction will cause the high pressure'

feedwater heater outlet cross-connect pipe to
break to the instructor specified value.i

I

At 100% severity and normal feed pressure. the
rupture will cause the feedwater header pressure
to drop rapidly too less than reactor pressure.
The containment isolation check valves will
prevent any reverse flow from the reactor vessel.
The loss of feed flow to the vessel will causereactor water level to decrease, and the level
control system will attempt to restore level by
opening the feed regulating valves. As flowI

through the feedwater pumps increase, both suction
'

| and discharge pressure will decrease as the pumps
go into runout. As auction pressure decreases.| ,

annunciator will actuatethe low suction pressure
and the feedwater pumps will eventually trip.|

Page i of 2
I
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O'

FW21 ;

The reactor will scram on reactor low level.I

Automatic activation of the ECCS systems will
restore level in the reactor vessel.|

Removal of the malfunction will require
reinitialization of the Simulator.

REEIREECfle P+1D 0-191157. 191167
FSAR Section 14.5.4.3

t

i

I

O

i
.

I
e

O

Page 2 of 2
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FW22

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Feedwater Pump (A.B.C) Fails to Auto Start

NUMBER: FW22

Generic (A.B.C)11EE:

Auto Start Contacts (8-8T) on Switch SW-9-6-9.CAUSEs 10.11 Fall Open

PLANT CONDITIONS:

Reactor Startup er Power Operation
,

This malfunction will cause the selected feedwaterEFFECTS: pump auto start contacts to fail open. No

immediate effects will be observed. If the

feedwater pump is running and the malfunction is
activated. No effects bill be observed. If a

running feedwater pump trips and its switch is in
auto and the malfunction is active, the selected
feedwater pump will not auto start. Feedwater
system flow. pressure and reactor water level will,

reflect the inability of the standby pump to
start.

The affected feedwater pump can be started
manually and restore reactor water level to
normal.

Removal of malfunction will restore the auto start
contacts to normal.

REFERENCES: P+ID 0-191157
CWD B-191301. Sh. 550-552
OP 2172()

. . #' e _y ,. ' - ~ ^ - - ---- --.-- .._____ - ______ __
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O
FW23

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Feedwater Line (A.8) Dreak Inside Containment

NUMBER: FW23

TYPE:
Discrete. Varible (1001 : Complete Pipe
Degradation)

CAEEE:
Pipe Rupture Down Stream of Isolation Check Valves
and Manual Isolation Valves V29A/V298.

PLANT __ CONDITIONS:A

This malfunction will cause the selected feedwaterline to break, to the instructor specified value.EFFECTS:

resulting in an unisolable leak from the reactor
pressure vessel through the selected feedwater
header.

The effects of the feedwater system will be
similar to those observed in FW21 malfunction.
The loss of water from the reactor vessel willand temperature to.

containment pressurecause
rise. As the water level in the vessel downcomer
decreases below the level of the feedwater
spargers, the flow from the vessel becomes steam
causing the rate of mass loss from the vessel to
noticeably decrease and the rate of vessel:

depressurization to noticeably increase.'

LPCI and core spray will initiate to recover level
and prevent core damage. PCIS group isolations
will occur.

Removal of malfunction will require
reinitialization of the Simulator.

REFERENCER: P+1D 0-191167
' FSAR. Section 14

-- - __ . -. .- .
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FW27

VERMONT YANKEE NUCLEAR POWER CORPORATION

SlMULATOR MALFUNCTION

CAUSE AND EFFECTS

Feedwater Line (A.8) Break Inside ContainmentTITLE:

FW27NUMBER:

Generic (A.B)TYPE:

Feedwater Line (A.B) Break Inside Dryvell Between
O CAUSE: Wall and Check ValveDrywell

PL ANT CONDITlqEE:

Reactor Operating At Power. 1-1001

cause the selected feedwaterThis malfunction will
line to break. The break will occur inside the. ,F F E CT S_:E ,

drywell between the drywell wall and associatedsemi-isolable (leak)check valve. resulting in a
break.

The feedwater check valve will function asdesigned to limit loss of vessel inventory to the
break. The loss of water from the feed system

containment pressure and temperature to
will cause
increase. All functions associated with hi
drywell pressure will occur.
Removal of this malfunction will requireC'.aulator.reinitialization of the

O
P+ID G-191167 ;

REFERENCES: FSAR. Section 14 I
|
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HP01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: HPCI Turbine Trip

NUMBER: HP01

*M Discrete

CAVSE:
Failure of Contact K40(2-8) 'Rx High Water Level'

E1 ANT CONDITIONS _:

HPCI System Operating

This malfunction will cause the llPCI turbine to
trip. HPCI turbine stop valve will close. HPCIEFFECTS:

turbine will begin to coast down, pump pressure
and system flow will approach static conditions.
Turbine trip annunciators will actuate. If the

system was supplying water to the reactor, level
will begin to decrease at a rate dependent upon
other water supply systems in operation.

Removal of malfunction will restore PS-23-97A tonormal operation and allow IIPC I system to operate
normally.

REFERENCES: OEK 9613
CWD B-191301 Sh. 1450

0

_
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HP02

VERMONT YANKEE NUCLEAR POWER CORPORATION i

|
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIPCI failure to Auto StartTI.TLE:

NUMBER: HP02

TYPE: Discrete

(~T CAUSE:
23A-Kl. K2. K3, K4 Relay Failure Inhibits HPCI
Auto Start( )'

PLANT CONDITION 1:
Conditions Requiring HPCI System Auto Start

! This malfunction will result in the failure of theinitiation signal.EFFECTS: HPCI system to auto start on an,

j Reactor parameters will reflect the loss of this
system and will be dependent on remaining
equipment in operation. The operator will have

the capability of manually starting the HPCI
system and inject into the vessel.
Removal of the malfunction will return relays 23A-
Kl. K2, K3, K4 to normal operation.

REFERENCES: OEK - 9613
CWD B-191301. Sh. 1449

- --
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O
HP03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIttULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: HPCI Inadvertent Initiation

H.t!M B ER : HP03

TYPE: Discrete

CAUSE: Electrical Short in the Reactor Low Level Sensing
Circuit. Resulting in Energizing K1 and K2 Relays

PLANT CONDITIONS:

1001Reactor Operating at Power. 1 -

EFFECTS: This malfunction will cause the HPCI system to
automatically start. HPCI pump discharge pressure*

will begin to increase. Water will begin to be
injected as soon as pump discharge pressure
overcomes reactor pressure and vessel level will
begin to increase. This will result in a
reactivity addition which may cause a reactor
scram due to high flux. The feedwater control
system will compensate for the increase in reactor
water level.

If a scras does not occur. level will return to
approximately the original value with a lower
feedwater temperature and higher reactor flux
levels.

Removal of the malfunction will restore HPCI to
\- normal operation.'

REFERENCES: GEK 9613
CWD B-191301 sh. 1449

- . _ _ _ _ _ _ ._ __ ._ ___
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O
HPO4

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

HPCI Flow Controller FailureTITLE:

NUMBER: HPO4

Variable (0-1001 of Range)
TYPE:

Controller output Signal Failure in Auto Mode
CAUSE:

PLANT CRNDITIONS:

() HPCI System Operating

cause the HPCI flowThis malfunction willcontroller output signal to fall to the severityEFFECTS:i

selected. If the llPCI flow control signal fails
| low, the HPCI turbine speed will decrease to its

low speed limit if operating in auto. System flow

; and pressure will reflect the turbine speed
| decrease.

If the malfunction is activated prior
to a system start. the HPCI turbire will increase
to its low speed stop and remain at that speed.

,

If the HPCI flow control signal fails high, the
HPCI turbine speed will increase to its high speed
limit if operating in auto. System flow and
pressure will reflect the turbine speed increase.
If this malfunction is activated before the system
starts, the turbine will increase in speed and
trip due to overspeed.

the controller in manualThe operator may place
and adjust the flow controller to the desired

| value.

Removal of malfunction will restore the controller
output to normal.()

REFERENCE 1: P+1D 0-191169
CEK-9613
CWD B-191301, Sh. 1452

|
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O
llP0 5

VERMONT YANKEE NUCLEAR POWER CORPORATION j

SIMULATOR MALFUNCTION \

CAUSE AND EFFECTS

HPCI Inadvertent IsolationIJILE:

NUMBER: HPOS

TYPE: Discrete

CM.EE: Failure of DPIS 23-76

PLANT CONDITIONS:

HPCI System in Operation

This malfunction will result in the lose of steamsupply to the HPCI Turbine due to closure of theEJIICIR:
inboard and outboard steas iso'ation valves.

The
,

annunciator willHPCI steam line Hi Diff pressure
actuate. HPCI turbine will trip as a result of
systems auto isolation. HPCI turbine speed will
decrease as a function of the decreasing steas
supply pressure and turbine coast down
characteristics. HPCI pump discharge pressure and
system flow will decrease correspondingly.

Removal of the malfunction will restore the HPCI
system to nocmal operation.

REFERENCES: GEK 9613
CWD B-191301 sh. 1455

)

i

| e
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O
>HP06

YERMONT YANKEE NUCLEAR POWER CORP 0AATION

SIMULATOR MALFUNCTION i

CAUSE AND EFFECTS

HPCI Exhaust Diaphram Failure
I1111: .

NUMBER: HP06

TYPE: Discrete

CAUSE:
Exhaust Diaphram Rupture

,

i' ECQRITIONS :;_

HPCI Systes Operating
|

This malfunction will cause the HPCI exhaust-diaphran to rupture resulting in steam beingEFFECTSi

released to the torus area atmosphere. Radiation-~

.

will detect an increase in-monitoring system
flow-controller will maintainactivity. HPCI

system flow constant in spite of increased HPCI
turbine steam flow.-

When_the steam-leak detecting
system high temperature setpoint is reachsd. the
-HPCI system will automatically isolate. Reactor

water level will reflect the loss of this watersupply and will depend on remaining equipment in
operation. Turbine exhaust pressure indicated on
CRP 9-3 will decrease. All associated alarms will
actuate when appropriate.

Removal of the malfunction will return the HPCI
system to normal operation.I j )

REFERENCES: GEK-9613
P+ID 0-191169

|

'
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HF.'

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR L'ALFUNCTION

CAUSE AND EFFECTS

HPCI Injection Valve (HPCI-19) Fails to Auto Open
IllLE:

HP07EUMBER:

DiscreteTIEE:

(5-6, 9-10) Fail OpenHPCI-19 Auto Open Contacts
CAUSE:

PLANT CONDITIONS

HPCI System Auto Start
-

EFFECTS:
This malfunction will allow the HPCI system
equipment to operate as normal on an initiation
signal with the exception of valve HPCI-19,

remaining closed. This wiil prevent water from
being admitted to the reactor. Reactor water
level will reflect the loss of this water supply
and will depend On remaining equipment in
operation. The operator can manually open HPCI-19
from 9-3 and restore flow to vessel.

Removal of the malfunction will restore the HPCI
.

I

injection valves response to an auto initiation
signal.

REFERENCES:
P+ID G191169, Sh. 2
GEK-9613O CWD B-191301, Sh. 1440

,
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lo llP 08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

HPCI Speed Control Fails (High/ Low)
TITLE:

HP08
EUMBER:

Dist re te n A:llig h . B: Low
TYPE:

Fails toControl Signal From Speed Governorin " Auto" Modet&EEE: Selected Maximum /hinimum OutputO
PLANT CONDIT1REE:

HPCI System Operating

EEEISIX:
This malfunction will cause the llPCI speed control

,

to fail

HPCI speed control fails hight This malfunction
will cause the EPCI turbine speed to increase to
its high speed limit, as long as the speed
controller is in " Auto" during HPCI operation.

and flow will reflect theHPCI system pressure
turbine speed increase. If the turbine is started
after the malfunction is activated, then turbine
speed will increase to the overspeed trip setpoint
of 5000 RPM. The operator may place the llPCI
speed controller in manual and adjust turbine
speed to the desired value.

HPCI speed control fails low: This malfunction
will cause the HPCI turbine speed to decrease toO its low speed limit (2100 RPM) as long as the
speed controller is in " Auto" during HPCI
operation.

Page i of 2
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O
HP08

HPCI system pressure and flow will reflect the
turbine speed decrease.

If HPCI is injecting to

the vessel, flow may stop completely, dependentIf the turbine is startedupon reactor pressure.
after the malfunction is activated then turbinespeed will increase to low speed limit and remain
there. The operator may place the HPCI speed
controller in manual and adjust turbine speed to
the desired value.
Renoval of malfunction will return the HPCI speed
governor output to normal.

REFERENCES: GEK-9613
P+1D G-191169
CWD B-191301. Sh. 1452

4
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HP09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

HPCI Steam Line LeakIITLE:
HP09NUMBER:

Discrete. Var''ble (1001 : 4 inch pipe)
1121:

Piping Failure on HPCI Steam Supply Line in the
CAUSE: stream of the HPCI-14 valve.HPCI Room up

PLANT CONDITIONS:
HPCI System in Service

This malfunction will result in the isolation of
,

the HPCI system steam supply. Both the inboardEFFECTS:
isolation valves will closeand outboard steamsimultaneously when the HPCI steam line area

reaches 200'F or Hi flow at 3001.temperature

Prior to closure of the HPCI steam supply valves,
an annunciator will actuate at 18 5 'F . increasing.a possible steam line leakwarning the operator of
and/or break. The appropriate leak detection I

'

parameters will indicate increasing area
temperature in the HFCI room.

Upon isolation
turbine trip will be initiated. HPCI turbine
speed will decrease as function of decreasingand HPCI turbineturbine steam supply pressure,HPCI pump discharge
coastdown characteristicsflow will decreasepressure and system
accordingly.

allow the HPCI
Removal of the malfunction willsystem returned to normal operation.

O RFFERENCES: GEK-9613
CWD B-191301 sh. 1450
P+1D G-191169

I

f
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IA01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Station Air Compressor (A.B.C.D) Trip

NUMBER: IA01

11E1: Generic (A.B.C.D)

CAUSE:
Activation of Thermal Relay Device (49)

(^g
b

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the selected stationair compressor, if running or when started, to
trip due to activation of the thermal overload,

device. The compressor running /stop indicating
lights on PNL 9-6 will extinguish. System

pressure will decrease and the station air
compressors that are in lag position will
automatically start at approximately 95 PSI.

Removal of the malfunction will reset the overloadtrip device and allow normal operation of the
affected station air compressor.

REFERENCES: CWD B-191301. Sh. 580-582
OP 2190
P+1D 0-191160()

<

1
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IA02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IITLE: Instrument Air Header Leak

NUMBER: IA02

TYPE: Discrete. Variable (1001 : 2 square inches in
dryer)

CM RE: Air Dryer "A" Leak

PLANT CONDITIONS:
,

\~# Any Plant Condition

EFFECT.Es This malfunction will cause instrument air header
"A", downstream of the Instrument Air dryer, to
leak at the eeverity selected. At 100% severity

the Instrument Air header will immediately
depressurize and the Instrument Air receiver will
rapidly depressurize. The standby air compressors

will auto start and the Service Air header will
isolate. All components supplied by instrument
air will go to their fait positions as the_,

pressure decreases. Plant shutdown will occur as
the control rod drive scram air header pressure
decreases, resulting in reactor scram and
associated turbine trip. All associated
annunciators will actuate when appropriate.

At small severities. Instrument Air header
pressure will decrease much slower and may

lower operating pressurestabilize. At a
depending upon the severity and the number of
compressors in service.

Removal of the malfunction returns Instrument Air
to normal.

REFERENCES: P+ID G-191160
OP 2190

|

I
l

'



. _ _ _ ._.

O
IA03

VERMONT YANKEE NUCLEAR F0WER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Primary Containment Instrument Air Header Leak

NUMBER: IA03

TYPE:
Discrete. Variable (1002 : 501 Pipe Diameter, 2
inch ripe)

CAUSE:
Failure on Instrument Air Ring Header in Drywell

PLANT CONDITIONE:

O Any Plant Condition

EFFECTS: This malfunction will cause the primaryi

containment instrument air ring header to leak at!

the severity selected. At 100% severity and Ngf
flange removed via IDA 1AR08, the instrument attl

header inside the drywell will immediately
depressurize. The primary containment atmosphere

will rapidly decreasecompressor receiver pressure
and drywell pressure will increase. When receiver

95 psig thepressure decreases to approximately,

primary containment atmosphere compressor will
auto start, if control switch is in auto.
If the drywell pressure reaches 2.5 pais,
containment isolation and a reactor scram will
occur. All components supplied by the primary
containment instrument air header will go too
their fail position. All associated annunciators
will actuate when appropriate.

Removal of the malfunction will require
reinitialization of the Simulator.

O(m,/ REFERENCEE: P*ID 0-191160, sh. 3.4
CWD B-191301, sh. 583
OP 2191

|
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IA04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMUL ATOR MALFUN9 TION

CAUSE AND EFFECTS

TITLE: Loss of Scram Air

NUMBER: IA04

TYPE:
Discrete. Variable (2002 : Scram Pipe Header
Diameter, 1.5 inch pipe)

Scram Valve Pilot Air Header Pipe Failure, Located() CAUSE: Downstream of Air Filter

E1 ANT CONDITIOEE:
Power OperationReactor Startup or

EFFECTS:
This malfunction will cause the scram valve pilot
air header to leak at the severity selected. At

100% severity, the scram valve pilot air header,

pressure will decrease rapidly and at
approximately 60 psig, the scram pilot header
Hi/Lo annunciator on CRP 9-5 will actuate.

As
valves willpressure continues to decrease, scram

open and control rods will begin to individually
scram.

At small severities, scram air header pressure
will decrease much slower.

Removal of the malfunction will return Scram Air
Header to normal.

k' / REFERENCES:
P+ID G-191160, 119170
OP 2111

-_
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U
IA05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Service Air Header Leak

NUMBER: lA05

TYPE: Discrete. Variable (1001 : Pipe Diameter
Downstream of PCV-1 (4 inch pipe))

( CAUSE: Piping Failure

PLANT CONDITIONS:
.

Any Plant Condition

EFFECTSi This malfunction will cause the service air header
to leak at the severity selected. If 100%,

severity is selected the service air header will
rapidly decrease. The instrument air header
pressure will start to decrease. The las
compressor will auto start and the instrument air
receiver low pressure annunciator will actuate.
When station air header pressure decreases to
approximately 85 psi and decreasing. PCV-1 will
close and isolate the break. All associated
annunciators will actuate when appropriate.

Removal of the malfunction will restore the
service Air Header to normal.

() REFERENCES: P+ID 0-191160, sh. $
OP 2190

,
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MC01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Circulating Water Pump (A.B.C) Trip

NUMBER: Mr01

I TYPE: Generic (A.B.C)

i

CAUSE:
Overcurrent Relay Trip (50)|

!

i- PLANT CONDITIONS:'

Any Plant Condition
l'

I

: This malfunction will cause the selectedEFFECTS: circulating water pump to trip. Motor amps willt

j spike then decrease immediately to zero. Decrease,,

L . circulating water flow will cause condenser-
| temperature to increase and condenser vacuum.to
I

-decrease resulting in a reduction in plant,

efficiency-and generator negawatt output.
I

!~
. The magnitude of the vacuum decrease is dependent
I the power level and the combination of cireupon

water pump failures. If the condenser vacuumi

continues to decrease, the turbine-will trip
causing generator to trip.

i

l' Removal of the malfunction will allow restart of-
affected. circulating water pump.!

REFERENCES: CWD B-191301, sh. 410-412
OP 2180

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



_ . _ _ _ . _ . , _ . . . . . _ _ . _ _ _ _ . _ _ . _ _ _ _ _ _ _ . _ _ . . . _ . _ . . _ _ _ _ . _ . . _ _ _ . _ > _ . . . .

|
|

|
|

|

MC02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

T_ITLE:
Circulating Water Booster Pump (A.B.C) Trip

NUMBER: MC02

TYPE: Ceneric (A.B.C)

Overcurrent Relay Trip (50)
CAUSE:

O
PLANT CONDITIONE:

Closed Cycle Operation

This malfunction will cause the circ water booster
,

!

pump.to immediately trip. Motor amps will spikei
EFFECTS:

then immediately decrease to zero. Booster pump-j ,,

discharge valve will close. Flow to coolingf

towers will decrease CW booster 1 pump trip(
'

annunciator will actuate.
the intakeWith the loss of CW booster pump

structure level will begin to decrease aLd the-

-discharge basin level will increase. Depending on

plant condition, starting an alternate CW booster-
and/or manipulation of discharge basin bypasspump Associated annunciatorsgates will be necessary.

will actuate when appropriate.

Removal of the malfunction will restore affected
CW booster pump to normal operation.j )

REFERENCES: P+1D G-191160. sh. 5
. OP 2190
1
f

" ~" - ~ - - - , , _ __
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MC03

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE:
Circulating Wa*er Traveling Screen (A.B.C) Fouling

NUMBER: MC03

TYPE:
Generic (A,B.C). Variable (1001 Circ Water Pump
Trip)

CAUSE
Debris in Circulating Water Intake

[)D%

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the circulating water
traveling screen to foul to the desired severity.,,

Screenwash will have no effect on the rate at
which the screen differential level increases.The CW pump (s) affected will trip on low level
resulting in reduction of plant efficiency and

i possible loss of unit due to condenser vacuum
I

trips.
| After the CW pump trips, the diff level will

slowly decrease back toward zero. If the CW pump

is restarted, the differential level will again
increase as a function of flow out of the auction
bay. Associated alaras will actuate when
appropriate.

,

Removal of the malfunction will restore thetraveling screen back to normal operation.| \_/
'

! REFERENCES: P+ID G-191166
CWD B-191301, sh. 410-412

'
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MC04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Circulating Water Expansion Joint (A.B.C.D) Leak
TITLE:

MC04
Ell 11HER:

100.000 spm)
Generic (A.B.C.D). Variable (1001 :TYPF:

Circulating Water Inlet to Condaeacr Expansion
CAUSE:(~g Joint Fails

( ,/

PLANT CONDITIONE:

Any Plant Condition

This malfunction will result in a loss ofcirculating water to the turbine building floor atEFFECTS: ,,

the selected severity. Total system flow will
increase and header pressure will decrease
reflective of severity selected. This will result

condenser differential pressure and
in.a lower Generator loadin condenser efficiency.decrease

| will decrease as vacuum decrease.
If the leak is not isolated the turbine building
floor sump alarm will actuate at some point

severity. The operator
dependent upon malfunction
can isolate the leak by isolating the affected
water box.

I~h Removal of the malfunction will restore
\-

circulation system to normal.

REFERENCES: P+ID 0-191166

|

1
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MC05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Circulating Pump Discharge Valve (A.B.C) Falls to
' TITLE:

Close

'

NUMBER: MC05

Generic (A.B.C)TYPE:

Valve Stem ShearsCAUSE:

PLANT CONDITIONS:

Any Plant Conditions

cause the selected Cire,This malfunction willdischarge valve not to close from itsEFFECTS: .,
stopwater pump

open position when the affected CW pump
signal is given.

The CW pump discharge valve willfull

indicate normelly. The affected CW pump will stop
as the discharge valve indication closes.

If other Circ. water pumps are operating. their
amps will dec: ease when the pump trips due to
short cycling of cire water then the open
vf.ve(s).

If the pump is restarted with the discharge valve
failed open. the pump will trip on excessive
starting current. The amount of vacuum loss from
the main condenser due to the amp trip and the
short cycling of cire water will be dependent on;

| () plans operative conditions.

REFERENCES: ChD 0-191301. Sh. 410-418

,

~ . _
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MC06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Circulating Water Booster Pump Discharge Valve
(A.B.C) Fails to Continue Opening After Second
Start Signal

N_U__MBER: MC06

TYPE: Generic (A.B.C)

b)
\_/ CAUSE:

Valve Binding Results in Thermal Overload (49)

PLANT CONDITIONS:

Any Plant Condition

i
!

LEfREIE:
Valve operation will appear normal and the''

affected CWB pump will start at 20% valve
position. When the second start signal if given.
indication for the va've will be lost when thethermal overload ccatacts in the control power
circuit open. T h r. affected CWB pump amps will
remain conotant. Valve position will remain at
201.

Removal of the malfunction will restore theselected valve to normal operation, and reset the
thermal overload,

RXFERENCES: CWD B-191301. Sh. 419-421
fs

U
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MC07

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR dALFUNCTION

CAUSE AND EFFECTS

TITLE: Condenser (A.B.C.D) Tube Leak

NUMBER: MC07

TYPE:
Generic (A.B.C.D). Variable (1001 : 10 spa) .

CAUSE: Tube Failure

O
PLANT CONDITIONS:

Reactor Startup or Power Operation

This solfunction will cause the selected area-EFFECTS: condenser tubes to leak. The condenser area
as monitored onhotwell conductivity will increase,,

CRP 9-23. The conductivity within the hotwell of
the velected area leak will increase first andthen be followed by the conductivity increase of
the other hotwell monitor as the fluid is mixedtogether, hish. conductivity annunciator on CRP 9-6
may actuate.

associated condensate. feedwater. and RWCUAllflows will correctly propagate the conductivity
effects to associated tanks and vessels as
appropriate. Associated' conductivity and
demineralizer alarms will be actuated.

'

Removal of the malfunction will stop the leak and
O allow cleanup of the system by normal means.

REFERENCES: P+ID 0-191157.-191164

r

.

~ - - ' - _ . . __ ^ ' - - . - - . _ . . .- _



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

O
HC08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Condenser Air In-LeakageTITLE:

NUMBER: MC08
,

!

| TYPE: Discrete. Variable (1001 : 1000 SCFM)

CAUSE: Condenser "A" Casing Failure

PLANT CONDITIONS:

Reactor Startup or Power Operation(-
EFFECTS:

This malfunction will result in air leakage into
condenser "A" at the selected severity. An

increase-in air leakage will result in an overall
loss of plant efficiency as-condenser vacuum
decreases, the turbine generator load will

in condenser "B" will also
decrease. The vacuum
begin decreasing since the condensers are
connected by an equalizing line. The increased
air leakage will result in a higher offgas flow

-
*,

rate.

For low severities, condenser vacuum will
-stabilize at a lower value. As the. severity is

increased the SJAES will not be able to handle the
additional-load. Condenser vacuum will continue
to decrease to the low vacuus alarm trip setpoint,(
resulting in a turbine trip and subsequent reactor
scram. All associated annunciators will actuate
when appropriate. Removal of malfunctien-will
stop the leak, however, condenser vacuum recovery
will be dependent upon the severity-selected and

H
plant status.

REFERENCES: P+ID C-19115
O,1

- - - - . _ _ _ . ,

,



_____ _ _ _ . _ _ _ _ _ _ __. ~. _ - _ _ _ _ _ _ _ _ _ . . _ . _ . _ _ _ _ . _ . _ _ _ _ _ . _

O
MC09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Condenser Tube (A.B.C.D) Rupture

NUMBER: MC09

TYPE: Generic (A.B.C.D). Variable (1001 : 1000 GPM)

CAUSE: Tube Failure

PLANT CONDITIONS:

Reactor Startup or Power Operation
[

EFFECTS: This malfunction will cause the selected area
tubes to rupture. The magnitude of the rupture
will-be determined by the severity selected. The

affected area tube rupture will be evident by a
rapid increase in conductivity in one area of the
condenser and.will rapidly spread throughout.

The intrusion will promptly propagate through the
condensate and feedwater systems and the reactor
vessel. RWCU system influent and effluent''

conductivity will increase. Rapid depletion of

all in-service resin beds in aforementioned flow
paths will result. All associated condensate,
feedwater and RWCU flows will correctly propagate
the conductivity effects to associated tanks and
vessels as appropriate. Hotwell level and reject

flow will both increase according to severity. If

hotwell level is increased to the point of
covering the condenser tubes. condeuser vacuum
will decrease, thus reducing plant efficiency.
Isolation of the water box will resalt in stoppage
of all water leakage. At lesser sererities, plant

recovery to full power will be possible by
- deactivating the malfunction, and cleanup of

system by norsal means.

REFERENCES: P+ID 0-191157, 191164

~ *-- - - ~ ~ - -. - _ _ _ _ _
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MC10

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Condenser Tube Sheet (A.B.C.D) Fouling

NUMBER: MC10

TYPE: Generic (A.B.C.D). Variable (1001 : Complete
Blockage)

CAUSE: Marine Growth

PLANT CONDITIONS:

Reactor Startup or Power Operation

EFFECTS: This malfunction will cause circulating water flow
,

through the selected condenser section tu stop,

when 1001 severity is chosen. System pressure and
circulating water: pumps amps would increase
slightly. Condenser vacuus will decrease.
Generator load will decrease as a function of
condenser backpressure. If reactor power is not
decreased a turbine. trip will result.

Lesser severities will reduce circulating water
flow by the specified severity and pump response
will be in accordance with-the appropriate
performance curves.

Removal of the malfunction will restore the
affected water box tube sheet to normal.

O
REFERENCESt P+ID 0-191166

OP-2180
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MC11

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
SJAE Pressure Regulator (PCV-1) Failure

N_ UMBER:
MCii

11EX: DiPJtete. Variable (0 - 1002 Valve Position)

CAUSE:
Mechanical failure of the SJAE Preresure Regulator

PLANT CONDIT'.ONS:

Reactor Startup or Power Operation
,

This malfunction will cause the SJAE pressure
regulator to fail to the instructor specifiedEFFECTS:

value. Pressure indication and SJAE stream
pressure lii/Lo annunciator on CPP 9-6 will
actuate.

If SJAE pressure regulator fails open, the SJAE
will increase. This will

steam supply pressure
result in high offgas flow. The net effect will

forbe observable by higher than normal values''

and temperature.SJAE offgas pressure

regulator fails closed, the SJAEIf SJAE pressure
steam supply will decrease. This will remove the
necessary driving steam flow /and pressure to
operate the SJAE efficiently. This will result inI

a build up of non-condensable gases in the
condenser.

If pressure drops to 50 psig, 00-516A
and B will isolate and must be reset before they
can be opened. Condenser vacuum will begin to
decrease with subsequent load decrease. Vacuum

will continue to decrease and will result in a
turbine trip, and reactor scram.

Removal of malfunction will restore the SJAEregulator to normal and subsequent-

' pressure if trip has notrecovery of condenser vacuum
occurred.

REFERENCES: P+ID G-191156

l
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O
MC12

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Mechanical Vacuus Pump Suction Valve Controller
TITLES-

Failure (AE-FCV-35)

NUMBER: MC12

TYPE:
Discrete. Variable (0-100% of Control Range)

CAUSE:
Failure of Controller Output (0-1001)

PLANT CONDITIONS:

Plant Startup()
This malfunction will cause the mechanical vacuum

P53-1A suction valve controller to fail atEFFECTS:

the desired percent of control range (0-1001) duepump

to failure of controller output. For Mechanical[
vacuum pump suction valve controller failure to:

1001, the following major. events occur

A) AE-FCV-35 fails full open
B) Stack Gas flow rate' increases
C) Stack gas activity increases''

D) Oland seal exhauster pressure changes

On the other hand, for mechanical vacuum-pump
suction controller failure to 01 the following
events occur

A) AE-FCV-35 fails to full closed-position
B) Stack gas flow rate decreasesto shutdown values
C) Stack gas-activity decays decreases (back-
D) Gland seal exhauster pressure

increases)pressure

Removal of malfunction-will return mechanicalvacuum pump suction valve controller (AE-FCV-35)
*

to normal.
_%

REFERENCES: OP 2150
P+ID 0-191157

,'.
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MC13

-

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

.

Mechanical Vacuum Pump T-ipTITLE:

NUMBER: MC13

TYPE: Discrete

Overload Trip
CAUSE:

PLANT CONDITIONS:

Plant Startup

This malfunction will cause the mechanical vacuumP53-1A to trip. if running, due to overload.EFFECTS:
pump be lost. Stack gas
Main condenser vacuum will Oland

,,

flow and stack gas activity will decrease.
will decrease.seal exhauster pressure

Removal of the malfunction will allow the
mechanical vacuum pump to be restarted.

REFERENCES: OP 2150
P+ID 0-191157

O
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O
MCl4

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Mcchenical Vacuus Pump Loss of Control Power

NUMBER: MCl4

IlfE: Discrete

CAUSE: Blown Fuse

PLANT CONDITIONS:
j

\ Plant Startup
i

This malfunction will-result in the loss of
f EFFECTS: control power to the mechanical vacuum pump due to

blown fuse. Mechanical vacuum pump status lamp**

indication will be lost.- the pump will-trip, and
operation of the control switch will have no
effect. AE-FCV-35. mechanical vacuum pump
isolation valve will close. Offgas stack flow

rate will decrease as well as stack gas activity.

Tripping of the vacuum pump and closure of AE-FCV-
35 will result in decay of main condenser vacuum.

Renoval of the malfunction-will restot
s7ntrol

1

power to mechanical vacuum pump allowing restart
conditions permit.as

~ REFERENCES: OP 2150

, .
- -- , ,
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MC15

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

00-516 Valve Controller (A.B) Fails ShutTITLE:

NUMBER: MC15

TYPE: Generic (A.B)

e' CAUSE: Controller Failure
[V

PLANT CONDITIONS:
Power OperationReactor Startup or

EFFECTS: This malfunction will cause the selected 00-
516A(B) valve controller to fail shut due to
controller failure.

This will cause the steau jet..

air ejector's butterfly pressure control valve
, PCV-00-516A(B) to go fully closed as indicated on
| CRP-9-50. Actual setpoint will not change. If

00-516 valve controller fails shut for the in-
. service SJAE. sain condenser vacuum will be lost
| with subsequent plant trip.
|
| Removal of the malfunction will return 00-516
| valve controller to normal.

REFERENCES: P+ID G-191157

|
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O
MC16

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Excessive Recombiner Tempe!sture

NUMBER: MC16

.

TYPE: Discrete

Hydrogen Transient. Catalyst FailureGEEX:

PLANT CONDITIONS:

Reactor Operating at Power. 1-1001

This malfunction will result in the operating
offgas recombiner A(B) to experience excessiveEFFECTS:

due to hydrogen transient.., recombiner temperature
affected recombiner bed temperatures will

increase above 750'F to approxiustely 1000'F overThe

a 30 minute period. A 125'F rise between
recombiner inlet and outlet temperatures will
indicate an increase of 11 concentration ofAutomatic switch over toi hydrogen in the system.
the standby recombiner will occur.at 21 hydrogen

Closing down on 00-516A(B) will slowby-volume. willincreased hydrogen concentration-butdown.the
| not prevent the temperature increase allactuate as required.appropriate annunciators will,

'

Renoval of the malfunction will return the|

to normal afteraffected recombiner temperaturesO 10 minutes.

OP 2150REFERENCES: Vermont Yankee Off-Gas ModificationAttachment A.Description and Operation.
-Table 5.2 Failure Analysis

1. --
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MS01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: MSIV (AO-2-80A-D. A0-2-86A-D) Closure Time

NUMBER: MS01

Generic. Variable (80A-D : A-D. 86A-D : E-H)
TYPE:

i Variable Valve Speed (2-10 Seconds). Timing Valves
CAUSE: Out of Adjustment

\_
1

!

PLANT CONDITIONS:
| Affected MSIVs Open

This malfunction will result in the selected mainSFFECTS: isolation valve closure time to be more or,

steam
! less than expected normal closure time values.

Normal closure of a valve when testing is
approximately 3 to 5 seconds. This malfunction
will be variable in that the closure time may be
adjustable 2-10 sec. affected plant parameters
such as steam flow, steam line flow, and resultant
transient will reflect the change in closure time.
Rx pressure will also reflect the different
closure time.
Note: This malfunction does not affect MSIVs in
test P.B. mode.

Removal of the malfunction will return the
selected MSIV closure time to normal.()
OP 4!13. Main and Auxiliary Steam System

REFERENCES: Surve.illance
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MS02

?ERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: MSIV (AO-2-80A-D. A0-2-86A-D) Fails to Close

NUMBER: MS02

TYPE: Generic (80A-D : A-D. 86A-D : E -II

GB!JJ
Mechanically Binds

PLANT CONDITIONS:

MSIVs Open

EFFECTS:
This malfunction will prevent the selected main
steam isolation valve (s) (AO-2-80 A.B.C.D

A0-2-86
A.B.C.D) from closing after it has opened, due to
mechanical binding. Appropriate indications will
remain illuminated. Operation of the affected
valve control switch and/or test switch will not
close the valve. The selected MSIV will not close
in response to any automatic or manual signal.
The affected main steam line can be isolated withthe associated redundant valve if necessary
(unless it is also malfunctioning for the same
reason).

Removal of the malfunction will allow the selected
MSIV to close as conditions require.

REFERENCES: 104-01009 Main Steam System

. - _ ._ _ - - - _ _
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MS03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

MSIV (AO-2-80A-D). A0-2-86A-D) Disc Separation
III11:

MS03LW1ER:

TYPE: Generic (80A-D : A-D. 86A-D * E-fl)

Mechanical failureCAE11:(

PLANT COND.111DEE:

Reactor Startup or Power Operating Condittor.

This malfunction will cause the selected main(AO-2-80 A.B.C.D A0-2-86EEEECIE: steam isolation valveA.B.C.D) disc to become saparated from its*

operator due to mechanical failure. The affected
will be normal.MSIV valve indication response

however, the affected MSIV will not pass any steam
beyond the d i t. c . The associated steam line flow
indication will show no flow on the affectea steam
line.

Removal of thi palfunction will restore the
affected outboard MSIV to normal provided the

I valve is in the closed position.

' REFERENCES:
104-01009 Main Steam System|

_
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MSO4

VERMONT YA"KEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Loss of MSIV Group (A.8) DC PowerIllLE:

NUMBER: MSO4

Generic (A-Inboard. B-Outboard)IEEE:

CAUSE: Fuse (Fila. Fi!8) Blown

PLANT CONDITIONS:

Any Plant Condition

This malfunction will cause the selected group of
EFFECTS: (inboard and/or outboard) DC power fuse toMSIVs

blown. The selected MSIV group indicating
belights on CRP 9-3 will extinguish.

Removal of the malfunction will restore blown fuseand return the selected MSIV group indication to
normal.

REFERENCES:
CWD B-191301. Sh. 1108, 1110. 1113
OP 2113

0

_ - __ . . - _ .
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O
HS05

VERMONT YANKEE NUCLEAR POWER CORPORAY10N

SINULATOR MALFUNCTION
,

I

CAUSE AND EFFECTS

IIILE: Moisture Separator Drain Tank (A.B.C.0) Emergency
Level Control Failure ,

NUMBER: M505

Generic (A-D). Variable (0-1001 Valve Controller11EE: Output Position

O
CAUSE:

Failure of Level Control (LC23A-D) Output Signal

ELANT CONDIllQRE:
Reactor Operating At Power. 1-1001

This malf unction will cause the affected emergency
level control output signal to fail to theEEEEEIS:
instructor specified value.

the affected moistureAs the valve opens,
separator emergency drain valve open annunciator
on CRP 9-7 will actuate. The normal level control
valve will c.sse due to decreasing level in 6.he
drain tank. The low level annunciator on CRP 9-7
will actuate.

Reduced drainage will be seen in
the llP heater (s) due to diversion of this source
to the main condenser.
If both the normal and emergency level control
valves were to close, the affected moisture

Oi separator drain tank level will begin to increase.
The affected moisture separator drain tank high
level annunciator will actuate.

Page 1 of 2
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O
MS05

The emergency drain valve open annunciator will
not actuate.

The moisture separator high level
If level

annunciator on CRP 9-7 will actuate. >

continues to increase, moisture separator high
trip annunciator will actuate and a turbine trip.
reactor scram will occur.

Removal of the malfunction will restore theaffected emergency level control valve back to
normal operation.

BIFERENCES: P*ID 0-1911$8
CWD B-191301. Sh. $7. 78. 130

' O
I

I

.

.

O

Page 2 of 2
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O
M506

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE) Main Steam Line "A" Rupture in Drywell

NUMBER: MS06

TYPE:
Discrete. Variable (1001:Cenplete Pipe
Degradation. 18 Inch Pipc)

Failure Between RPV and Flow RestrictorC&EEE:

EL ANT CON Dil1QXE t
Reactor Operating at Power. 1-1001

This malfunction will cause main steam line
"A"

piping to fail to the instructor specified valve.EELEEIE:
1 he effects of this malfunction will be dependent
upon the severity selected.
At 1001 severity, this malfunction will result in

line "A" with
complete severance of main steam

steam being transferred to the drywell from botha

ends of the rupture. The M31V closure (on low,

pressure) will stop all steam flow except the
continuing blowdown through "A" steam line. The

reactor will scram from drywell high pressure.
Containment isolation groups I through IV will
actuate.

The large amount of steam lost will
rapid depressurization of the reactor

vessel. Reactor water level will fluctuate due tocause a

changes in mass flow rates and elso due to shrink
and swell. liigh drywell pressure will auto
initiate the ECCS systems and euto st:rt the
standby diesel generators. Suppression pool leTel
and temp. will respond to P.PV blowdowa, as wef.! aa
ECCS refilling the vessel. The main g e ne r at o r

will trip on MCA trip.() Removal of the malfunction will reouire
reinitialization of the Simulator.

R E FERE1 TEE: P+!D 0-191167
FSAR. Section 14.6.5

. _ . _ __- - . . _ _ _ _ _ _ __ _ _. _ _ ___ __ ___ _ _ .-
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O
HSOT

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMOLATOR MALFUNCTION

CAUSE AND EFFECTS

T11EIs Main St eam Line "B" Rupture in steam Tunnel

EMMEIR: MS07

11EL.
Discrete. Variable (100!* Double Ended Rupture of
18 Inch Pipe)

CAESF'
Pipe failure in Steam Tunnel

ELAEI_S.01RLTlDXE
Reactor Operating at Power. 1-1002

This malfunction will cause main steam line
"B"

piping to fall to the instructor specified value.EEEECIEs
Depending on the severity selected will determine
how Group I isolation is actuated. A Group I

isolation will occur due to high steae flow. main
steam tunnel temperature high or steam line low
pressure (if in run mode). The reactor will scram
on MSIV closure (less than 901 open). steam flow
through the rupture will stop. The gross amount
of coolant (steam) lost will have caused rapid
depressurization of the reactor until the MSIVs
have fully closed. Reactor water level will be
unstable due to changes in mass flow rates.

The ECCS systems will auto initiate as required to
restore reactor vessel level.

Reactor pressure

will be controlled by the relief valves. The
resulting in

generator will trip on reverse power.
a turbine trip.

Removal of the malfunction wiil require
reinitialization of the Situ!ator.

O R[1EREEQ_ 1: P+1D 191167Q1
OP 3124
FSAR. Section 14.6.5

._. . , __ __. -__ __, _. - _-.
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O
MS08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Main Steam Line "C" Rupture in Turbine Building
11LLI:

MS08RUMER:
Discrete. Variable (100!* Double Ended Rupture of

11EE: 18 Inch Pipe)

CAUSE:
Pipe Failure in High Pressure lleater Bay Upstream
of Turbine Stop Valves

El. ANT CONDLT10Mi
Reactor Operating At Power. 1*1001

This malfunction will cause main steam line
"C"

piping to fall to the instructor l'ecified value.EFFECTS:

At 100% severity. the rupture wils allow steam to
flow into the turbine building from the "C" main

steam line directly.
The high flow in sain steam

line "C" or Hi area temperature will initiate a
Group I isolation causing the HSIVs to close in
3-5 seconds. The reactor will scram as the result
of MSIV closure. Reactor water level will then
shrink from void collapse and due to the loss of
mass from the rupture.

Emergency core cooling
i

systems will initiate as required to restore
reactor vessel level.
The steam released in the turbine building will be

;

increased turbine building area
! temperatures. increased flow into the turbineseen as

building equipment drain sump and increase |
i radiation levels.
|

Renoval of the malfunction will require!

reinitialization of the Simulator.()
P+ID 0-191156. 191167REFERENCES:
OP 3124
FSAR 14.6.$
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MSO9

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIIII: Turbine Oland Seal Resulator Falls Closed

NUMBER: MSO9

11EX: Discrete

Q&QEX:
Mechanical Failure of the Steam Seal Regulator
(CV-1-1A)O

PLANT CONDITIONE:
P; ant Startup or Turbine 6<251 Rated Load.

This malfunction will result in the closure of the
gland seal regulator. Sealing steam pressure toE F_F E CT S : *

the main turbine on CRP 9-7 will decrease to zero.lov annunciator willSteam seal header pressure
actuate at 1.7 PSIG on CRP 9-7.
The loss of sealing steam will result in increased
air flow to the condenser.

Offgas flow rate will

increase but will not be able to offset theCondenser vacuum will begin toincreased leakage.
decrease.

If sealing steam is not restored, this
condition will result in a turbine trip.
The operator may bypass the failed regulator and
restore sealing steam as necessary.

Removal of the aalfunction will restore the failed
regulator to normal operation.

REFERENCES _: P+ID 0-191156
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O
HS10

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE:
Moisture Separator Drain Tank (A,0.C.D) Normal
Level Control Failure

i

NUMBER: MS10
i

Generic (A B.C.D), Varlebte (0-1001 Valve
TYPE: Position)

CAUSE:
Failure of Level Control (LC24A-D) Output Signal

ELANT CONDITIONS:
Reactor Operatina At Power, 1-1001

This malfunction will cause the affected normal'

level control output slanal to fail to theEFFECTS:
instructor specified valve.
If the valve opens to more than that required for
normal level, the moisture drain tank level will
begin decreasing. The affected moisture separator
drain tank low level annunciator on CRP 9-7 will
actuate.

When it drains completely, the steam
turbine will be

l delivered to the low pressure
reduced due to steam blowing by into the affected
HP heater. The affected HP heater pressure and
level will reflect this additional steam flow.

O

Page 1 of 2
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O
MS10

If the valve closes to less than required for
normal level, the moisture drain tank level will
begin increasing. The affected moisture separator
drain tank high level and moisture separator |

'

emergency drain valve open annunciators on CRP 9-7
will actuate. The emergency level control valve
will open and will control level at its setpoint.
Reduced drainage will be seen in the HP heater (s)to the maindue to diversion of this source
condenser.

Removal of the malfunction will restore the
affected level control valve back to normal
operation.

REFERENCES: P+1D 0-191158
CWD B-191301. Sh. 57-58

O

.

O

Page 2 of 2
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MS11

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFEC 1b

TITLE: Main Steam Line "D" Rupture in Dryvell (Downstream
of Inboard MSIV)

NUMBER: MS11

TYPE:
Discrete. Variable (1001: Double Ended Rupture of
18 Inch Pipe)

CAUSE:
Pipe Failure Between Inboard MSIV and Primary
Containment

PLANT CONDITIONS:

Reactor Operating at Power. 1-1001

This malfunction will cause main steam line
"D"

piping to fail to the instructor specified value.EFFECTS:

At 100% severity, this malfunction will result in
a complete severance of main steam line "D" with

f
steam being transferred to the drywell from both,

i

ends of the rupture. Flow through the steam lines
will increase immediately. Although limited by

the flow restrictor. high steam flow will actuate
the Group I isolation. All MSIVs will begin to
close. The reactor will scram. Flow through the

rupture will stop as the MSIVs close in 3-5
,

|

seconds. Reactor water level will decreasel

rapidly as voids collapse and pressure increases,'

Containment isolation Groups II through IV will
j actuate due to high drywell pressure. Auto

initiation of ECCS systems and auto start theThe mainstandby diesel generators occur.
generator will trip on MCA.
Removal of the walfunction will require
reinitialization of the Simulator.

REFERENCES _ P+ID 0-191167
FSAR, Section 14.6.5

r
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O
MS12

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

1111Is
MSIV (AO-2-80A-D, A0-2-86A-0) Test Mode Failure

NUMBER: MS12

TYPE: Generic (80A-D A-D. 86A-D : E -!! )

( CAUSE: Selected MSIV Solenoid Test Pilot Failure

PLANT CONDITIONS:

As Required for the Surveillance

cause the selected mainThis malfunction willsteam isolation valve (MSIV) test mode operationEFFECTS:

to fait due to solenoid test pilot failure to
close.

The affected MSIV will not respond to the
event until the associated test pushbutton is
depressed. At which time the associated MSIV will
continue to travel until it is fully closed and
remain closed regardless of the test pushbutton.
The plant will respond to the event as evident
steam flow and reactor pressure change and
reactivity transient.

Renoval of the malfunction will return the
affected MSIV to normal.

REFERENCES:
CWD B-191301, Sh. 1108-1112

O
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O
NM01

I

VERMONT Y/.NKEE NUCLEAR POWER CORPORATION
SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

SRM (A.B.C.D) FailureTITLE: j

NM01
NUMBER:

(0 - 1001 Amplifier output)
Generic A-0. Variable

TYPE:

Electronic Failure in the Log Count Rate Amplifier
/~ CAUSE:

P_LANT CONJJTIONS:
Reactor Startup

will go to the instructoramplifier output los count rate indicationsThe The atEFFECT1s specified value. to malfunction severity The
will respond linearly 14.3% severityapproximate values.

per decade.*

the rate of aboutexceeds the fo!!owingwill trip and approximateoutput

associated bistableand annunciators will actuate
,

The
actionsprotective

T. rip FUNCTI.ON
ER11

MF SEVERLTl,

5 gy.g3
>5x10

5 HI> 96.9% 1x10 RETRACT PERMIT1
| > 85.81 1x10 DOWNSCALE0
| > 42.9% 3x10

> 21.4%'

restore thethis malfunction willRemoval of to normal.amplifier output
O

OP 2130
REFERENCES: OEK 32440

,
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NH02

,

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

SRM (A.B.C.D) Failure Inoperative
LITLE:

NM02
NUMBER:

Generic (A.B.C.D)
LLEE:

Auxiliary Relay (Kl) Falls D' e*ergized
CAUSE:

ELANT CONDITIOK1:
Reactor Startup

in a high/ inoperative
This malfunction will resultand annunciator to actuate.

It will
EFFECII: level orstatus light selected channelshave no effect on the selected channel

rate indication.
Providing the'

a rod block will be generated.is not bypassed,
salfunction will restore selectedRemoval of thechannel to normal operation.

GEK 32440REFERENCEa:

'

. . _ _
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O
NM03

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

1RM (A.B.C.D.E.F) FailureTITLES

NM02
NfMBER:

Generic (A.B.C.D.E.F). Variable (0 - 100%1121: Amplifier output)

Electronic Failure in the output Amplifier
CAlig1

PLANT CQNDITIONS_:
Reactor Startup or Power Operation

,

EFFECJ1
The amplifier output signal will go to theswitch will

value. The rangeinstructor specified
not affect the output signal. If the output

exceeds the following values. the associated
bistable will trip and appropriate protective

*

actions and annunciators will a'tuate
IRIP Fl!E1LQM

MP SEVERITY _ LRti

>l20/125 HI-HI
> 961 >108/125 HI
> 86 41 <5/125 DOWNSCALE
< 41

j this malfunction will restore theRemoval ofamplifier output to normal.

I OP 213i
RELERENSES: GEK 32440O
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O
NM04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMUL ATOR M ALFI'NCTION

CAUSE AND EFFECTS

IRM (A.B.C.D.E fi Failure Inoperativa
111LE:

NH0
FETTER:

Generic (A.B.C.D.2.F)
TYPE:

Auxiliary Relay (K!) Falls De-energized
C.AMEL:

O
PL ANT CONDIT LDEl-

or Power OperationReactor Startup

cause the selected channelThis malfunction will
Eff ECTS : hi-hi/ inoperative status light to illuminate.

Provided this channel is not bypassed or the modeActualrod block will occur.
'

for the channel will notswitch is in run a
neutron flux indication
be affected.

neutron monitorThe condition will also produce a
trip which will result in a trip of the associated
scram channel.

non-associated IRH channels areinoperative the reactor will scramIf two or more

with the mode switch out of run.
If the mode| full scale or

'

switch is in run, and an associated APRM is
i downscale a half scram vill occur.

malfunction will restore affectedRemoval of thechannel to normal operation.

GEK 32440
RELEREF_CII:

.__. .. - - . - - . . - - . . _ - . - ,
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O
NMOS

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

APRM (A.B.C.D.E.F) FailureI1111:
NMOSNUMBER:
Generic (A.B.C.D.E.F), Variable

TYPE:
Electronic Failure in Averaging Amplifier

CAUSE:

PLANT CONDIT1REE:
or Power OperationReactor Startup

The amplifier output will go to the instructorIf the output exceeds the followingEFFECTS: the associated bistable will tripspecified value.
approximate values.and appropriate protective actions and annunciators
will actuate

IRIP FUNCTIOE
APRM

MF SEVERITY _
HI-HI>t202

> 961 (or 0.66W 541)+

HI
>1081> 86.41 (or 0.66W 421)+

HI-HI (NOT IN! il51I > 121 RUN)
! HI (NOT IN RUN)>t27> 9.61 DOWNSCALE(21

< 2%

After the output has returned to normal, the light
indicating that the appropriate bistable has tripped
will remain on until manually reset.

The trip function

will reset automatically.
Removal of this malfunction will restore the averaging

to normal.amplifier output
iO

R E F ER E N C ES:
OP 21321

. _. _ ..- _ __ __
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NM06

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

(A.B.C.O.E.F) Failure Inoperative
APRMTITLE:

NM06NUMBER:

Generic (A.B ".D.E.F)
TYPE:

circuit (2 - 34)
Selected Channel Trip Reference

O Fails to Minimum ValueCAUSE:

PLANT CONDITIONS:
or Power OperationReactor Startup

have no effect on actualThis malfunction will The Hi-Hi/ Inoperative
E_FFECTS: indication. actuate. A rodlevel

light and annunciator willbe generated as well as
flux
status
withdrawal block will along with a trip of theneutron monitor tripchannel (s).associated scras

non-associated scramAPRM in each of the rod block andbe bypassed to clearOne
channels may

condition.half scram
will restore the

Removal of the malfunctionselected channel to norsal operation.

GE-tD-1974120REFERffE11:

.
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O
NM07

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Pen Failure
IRH/APRM Recorder[lILE:

NN07$31I}1:

(7A-52A.B.C.D.E.F)Generic
[1EE

Pen Servo Drive Motor Bearing Has frozen
CAMEL: (Pen Binding)O
PLANT CQXDII10ER:

or Power Operation
Reactor Startup

cause the selected channelThis malfunction willEFFECTS: recorder pen to freeze in its present position.
Any change in flux level will not be observed.and trip functions will
The associated alarmrespond to actual flux levels.

when selected, will be
IRH/APRM/RBM channel,

prevented from indicating actual flux levels.
If

The
is depressed the pen

the alarm level test button
will remain as is.
If power is lost to recorder the pen will remain
as is.

malfunction will restore recorderindicate actualof theRemoval operation and pen willto normal
flux levels.O
CWD B-191301, sh. 692. 693

BX111ElllER: GEK 32440

.

,,,n....- , - ,-w ,, , , ~ - - -. , , , . - . , , . - , , , . , ,,



- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NMOS

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSF. AND EFFECTS

SRM (A.B.C.D) Stuck DetectorTlI11:

NH08
NUMBEhi

Generic (A.B.C.D)
LLEEs

Biods In Shuttle TubeDetector Mechanically
Cit 1Es

O
PLANT CORDITIOER:

Reactor Startup/ Shutdown

selectedthis malfunct. ion the.<ation of become stuck in itsUpon .
SRM channel detector willEFFECTS: static or in travel. The
present position whether respond to any
selected SRM detector will notinitiated by the

or withdraw commandsSRM detector flux indicationinsert
operator. Selected forflux variations occurring
will indicate actual All alarm and trip
that position in the core.
functions will be operable and will respond to
detector output.

selectedmalfunction will restoreRemoval of thedetector to normal operation.
SRM channel

GEK 32440
REFERENCES _:

,

- -~ - ~ . , , - _ , . _ _ . , , _
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O
NM09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IRM (A.B.C.D.C.F) Stuck Detector11Ill

NM09E'hlLER

Generic (A.D.C.D.E.F)11Els

Detector Mechanically Binds in Shuttle Tube
CAE11:

O
PLANT CONDilLQNat

Reactor Startup/ Shutdown

selected
Upon activation of this malfunction the
IRM channel detector will become stuck in itsEEPECT_S The
present position whether static or in travel.|

not respond to any
selected IRM detector willinsert or withdraw commands initiated by the

| operator. Selected IRH detector flux indication:

! will indicate actual flux "ariations occurring forAll alarm and tripthat position in the core.
functions will be operable and will respond to
detector output.

malfunction will restore selectedof theRemoval operation.
IRM channel detector to normal

OEK 32440
REEERENCES:

. - . . _
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O
NM10

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TIP Stuck Detector (1.2.3)TITLE:

NH10NUMBER:

Generic (1.2.3)TYPE:

Mechanical Binding in cuide Tube
CAEEEt

PL A NT __1QN DIT ION _1: 1 - 1001at Power.Reactor Operating

selected TIP to becose
This malfunction will causestuck in its present position while inserted inEf.EECIS.: Detector will respond to neutron fluxin which it,

guide tube.variation in the vicinity of the core
'

is stuck. The detector will not respond to insertincluding an auto isolationor withdraw signals
withdraw signal.

salfunction will restore the TIP toRemoval of the,

normal operation,
i
i

GEK 324478
REFERERCES:

/~T
L)

L -
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NM12

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IRM (A.B.C.D.E.F) NoiseIITLE:

NM12
NUMBER:

Generic (A.B.C.D.E.F)
TYPE:

Selected IRM Channel Spikes Due to Bad Cable() CAUSEs Connection

PLANT CONDITIORE:
Reactor Startup/ Shutdown

the selected IRM
This salfunction will cause indication. The
channel (s) to have spurious erratic spikes everyEFFECTE: .

will haveaffected channel (s) recorder trace IRM trip
will

10 secs. The IRM's the spikes. The1
-

the magnitude of
circuitry will respond if alarm / trip setpoints arereflect

reached.
The affected IRM channel may be bypassednot be

if needed. Actual neutron flux will
affected.

restore affectedthe malfunction willRemoval ofIBM channel to normal operation.

GEK 32447B
REFERENCEE:

(

-

.. - - ._ . _ _ _ _ - _ _ _ - _
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O
NM13 1

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Failure (A.B)Rectre Flow Converter
11111:

NM13NUMBER:

Generic (A.8)
TYPE:

Selected Converter UnitElectronic Failure of K4)
CAUSE: which De-energizes Relays (K3 andO
PLANT CONDITIOKS:

or Power Operation
Reactcr Startup

the selected flowcauseThis malfunction willconverter unit to fail resulting in an APRM flowEFFECT.1: actuation and rod'

ref. Off normal annunciator
block initiation. The selected flow converterstatus light will
"comparator" and "UPSCL/INOP"
illuminate.

restore affectedthe malfunction willRemoval of operation.
flow converter to normal

i

GE-ED-197R120 3884REFERENCES: YY 5920-3881, 3882. 3883.
RMCS UnitOEK 32438. APRM - Flow and Auxiliary

GEX 19356A.

Ov

!

.

--o - - . - _ _ . _ - - - _ . _ . _ _ . . _ . _ . _ . , . _ _ ._, . - -.
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O
NM2

VERMONT YANKEE NUCLEAR POWER CORPORATION
SIMULATOR MALFUNCTION

CAUSE AND EFFECTS
.,

LPRM (XXYYA) Fails Upscale
11111:

NH2
NUMBER:

GenericIlEE:
Internally Shorted

Selected LPRM has
CAUSEs

O
ELANT CONDITIONS:

Any Plant Condition

result in the output of
This malfunction will Indication ofto maximum.EEEEEII: selected LPRM going indicated on the rodbethis condition will ember status light and thedisplay by the upscale Upon selection of the

LPRM upscale annunciator.
associated control rod the affected LPRM will
indicate full scale.

AP4M and RBM will respond to theThe appropriate
chacse in LPRM input.

malfunction will restore affectedof theRemovalAPRM and R3M to normal operation,
LPRM.

GE-ED-197R120
BEFERENCII:

t

,---.c -__,,m. . , . . _, ,. , . ~ . , _ _ . , . - _ , . _ _ . - . _ _ _ _ _ . . . _ , , . . _ . , . . _ , .
-
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O
NM3

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

LPRM (XXYYA) Fails DownscaleTITLE:

NH3NUMBER:

GenericTYPE:

Signal BecomesLPRM Flux Amplifier outputSelected
Less than Preset D.C.

Reference VoltageQAVEL:O-

PLANT CONDITIONS:
at Power, 1- 1001Reactor Operating

This malfunction will result in the output of the
selected LPRM going to sinimum value.

Indication
EFFECTS: .

of this condition will be indicated on the roddisplay by the downscale white status light andannunciator actuating.,

common LPRM downscale! the
I Upon selection of the associated control rod, the
| affected LPRM will indicate downscale.

The appropriate APRM(s) and RBM(s) will respond to
the change in the selected LPRM input.

Removal of the malfunction will restore affectedLPRM, APRM, and RBM to normal operation.

GE-ED-197R120REFEREFSII:

'- - .- -_- _ _ _ _ _ - - _m___
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O'

0001

1

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS
I

11111: Stack Isolation Vaive (FCV-11) Fails to Closed
Position

j

\
l

Et1|LER: 0001

11EI Discrete

:

() CAfil: Failure of FSO-11 Resulting in Closure of FCV-11
On loss of Air

PLANT CONDITIONS:

Reactor Operating At Power. 1-1001

EFFECTS: This malfunction will result in the stack
isolation valve (FCV-11) fail to the closed
position due to failure of FSO-11. FCV-11 valve
indication will respond to the event. offgas
system outlet (SCFM) flow will decrease to zero
and offgas system outlet (PSIO) pressure will
increase in the positive direction as indication
on PI-00-2004 and PI-00-07 respectively offgas
system pressure will increase with a buildup in
SJAE back pressure and eventually causing loss of
main condenser vacuum. Loss of condenser vacuum
will automatically shutdown the plant.

Removal of the malfunction will restore the stack
isolation valve FCV-li to normal allowing the

k offgas system to be returned to normal.

REFERENCES: 104-00774 Operator Training Course A00 System
P+ID 0-191157, 191162
VY-E-75-001 Flow diagram A00

_ _ _ . - _ _ _ . _ _ _ _ _ _ . _ _ _ . _ _ . . . _.
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0002

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNOTION

CAUSE AND EFFECTS

IllLE: Catalyst (A.8) Contamination

N_ Willer: 0002

IYEE: Generic (Arb)

CAUSE: Excessive Meisture Introduction

EL ANT CONDIT1QNS :

A00 System In Operation

EFFECTS: This malfunction will result in the selected
recombiner subsystem A(B) catalyst to be
contaminated due to excessive moisture
i t. t r o d u c t i o n temperature will decrease to
approximately 240'F ove r a short period of time.
Recombiner train flow rate will be dependent on
ejector steam supply pressure. Hydrogen

concentration will increase from current value.
Recombiner pressure drop will increase greater
than 1.5 PSI. The affected recombiner may be
removed from service in order to sustain plant
operations.

Removal of the malfunction will return the
affected recombiner catalyst to normal.

RELEREHEIE: A719-0200, Offgas Treatment System P+1D
104-00774. Operator Training A00 System

_ . . _ _ _ . . _ . . - _ _ _ _ _ _ _ _ , _ _ _ _ - _ _ _ _ _ .____ _ _ _ _ . _ _ _ . . _ . - _ - _ _ _ _ . _
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0003

VEid?NT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS
.

111LE: Offgas System (A.B) Explosion

NUMBER: 0003

TYPE: Generic (A.B)

CAUSE: Loso of Dilutant Steam

O
PLANT CONDITIONS:

Reactor Operating At Powert 1-1001

EFFECTS: This waltunction will result in the selected
offgas system (A.B) explosion due to loss of
dilutant steam. This event will cause a hydrogen
detonation in the air ejector discharge piping.
The operating recombiner offgas system will
reflect the explosion with a spike in system inlet
pressure, preheater inlet pressure, separator
outlet and recombiner differential pressure.
Interruption in offgas flow will occur for
duration of event. The plant may trip due to loss
of main condenser vacuum if the offgas system
cannot be restored.

Removal of the malfunction will return the
selected offgas system to normal.

- REFERENCES: 104-00774 Operator Training A00 System
A719-0200 Off Gas Treatment System F+ID

. .________ ___ ____-_- __ _. ._. ._ _ _ _
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fV)
0004

VERMONT YANKEE NUCLEAR POWER CORPORATION |

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

11111: Heater Drain Tank Pump (A 8) Trip

iwfitta: 0004

TYPE: Generic (P-!St-1A. 1B)

-

CAUSE: Overload Trip

PLANT CONDITIONS:

Reactor Operating At Power. 1-1001

EFFECTS: This malfunction will cause the selected offgas
recombiner subsystem heater drain tank pump P-151-
1A (iB) to trip due to overload. The standby

heater drain tank pump will auto start provided
controf switch on CRP 9-50 is in " Auto" mode.
Alarm "high drain tank level" will actuate on
increasing level. Preheater efficiency may be
affected as evident by possible water-log with
resultant lower temperature.

Removal of the malfunction will allow selected
heater drain tank pump to operate normal.

REFERENCES: 104-00774 Operator Training A00 System

O

-
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O
V

0005

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIN')L ATOR M ALFUNCTION

CAUSE AND EFFECTS

1

TITL.E A00 Vacuum Pump (A.B) Trip

NUMBER: 0005

IlgE: Generic (VP-1A. 1B)

cal!jll: Over',oad Trip

tO.g

PLANT CONDITIONS:

Reactor Operating At Power. 1-100%

EFFECTS: This malfunction will cause the selected A00
vacuum pump (VP-1A. IB) to trip if running, due to
overload. The vacuum pumps provide the additional
boost required to move the offgas through A00.
Automatic switch over of the vacuum pumps is
initiated on shutdown of the on-stream pump.
Vacuum pump D/P will increase as indicated on DPI-
00-1606A(B). After filter D/P inches WG will
change as indicated on DPI-00-1605A(B) offgas flow
to stack via 24 inch delay pipe will decrease as
indicated on FR-2201(A) and FI-00-;00, and
associated system outlet PSIC will increase as
indicated on PI-00-1307. Annunciation for vacuum
pump system will respond to the event. Once the
standby vacuum pump is running the affected
parameters will return to normal.

D)( Removal of the malfunction will allow the selected
vacuum pump to be started.

REFERENCES: 104-00774 Operator Training Course A00
A719-0200. CVI Off Gas Treatuent System P+ID

. - . .

_ _ _ _
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O
0006

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: A00 Condensate Booster Pump (A.B) Trip

NUMBER: 0006

TYPE: Generic (P-150-1A, 1B)

C_f USJ : Overload Trip

O
ELANT CONDITIONS:

Reactor Operating at Power. 1-100%

EFFECTS: This malfunction will cause the selected A00
condensate booster pump (P-150-1A. 1B) to trip if
running due to overload. The A00 condensate
booster pump (s) pump condensate from the main
cof:alense r via the condensate pump discharge at
apptoximately 120'F and circulated it through the
recombiner offgas condensers and back to
condensate system upstream of the SJAE. The
affected pump flow will decrease as indicated on
FIC-9201. If the flow is allowed to decrease
below 800 GPM, both offgas recombiner trains will
automatically shutdown requiring operator restart.
" Shutdown, HE-101 cooling flow low" alarm will
actuate after alarm " condenser HE-101 cooling flow
low" actuates. Loss of the offgas system will
cause subsequent loss of condenser vacuum and
eventually a plant trip.

Removal of the malfunction will allow restart of
the affected A00 condensate booster pump.

REFERENCES: 104-00774. Operator Training Course A00
A719-0208, off Oas Treatment P+ID

__ __ _ __
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0
0007

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Recombiner (A.B) Fails to Auto Shift

NUMBER: 0G07

TYPE: Generic (A.B)

CAUSE: Logic Failure

O.
PLANT CONDITIQEE:

Off Gas System Operating

EFFECTS: This malfunction will result in the selected
recombiner (A.8) failure to auto shift when
required. There are six (6) abnormal situations
which will cause automatic switch over from the
operating to the standby train:

A) Recombiner inlet temperature less than
or equal to 2 5 0'F

B) Recombiner temperature less than or
equal to 250'F

C) 'A' train outlet hydrogen concentration
greater than or equal to 21 by volume

D) 'B' train outlet hydrogen concentration
greater than or equal to 2% by volume

E) Opening of condenser coolant bypass
valve (C9002 or C9003)

F) Loss of power to train

(

Page 1 of 2
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O
0007

This malfunction will not affect manual switchover
of recombiner trains. Associated alarms will
actuate as conditions develop. Failure of
recombine auto shift will eventually cause loss of
hydrogen and oxygen recombination which may result
in excessive hydrogen concentration and subsequent
loss of condenser vacuum and eventually plant
trip.

Removal of the malfunction will return auto shift
capability to normal.

REFEREKp1E: 104-00774. Operator Training Course A00

O

j

(2) |

Page 2 of 2
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.

Ouv8

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Moisture Separator Drain Valve Fails (A,B) Closed

NUMBER: 0008

TYPE: Generic (00-402A. B)

CAUSE: Solenoid Valve failure for Selected Moisture
Separator Drain Valve

PLANT CONDITIONS:

Off Gas System Operating

EFFECTS: This malfunction will cause the selected moisture
separator (MS-101-1A(B)] drain valve (00-402A(B)]
to fall closed due to failure of associated
solenoid valve. Moisture separator tank level
will increase with resultant alarm " separator MS-
101 water level high" actuation.

Removal of the malfunction will restore the
affected moisture separator drain valve (00-
402A,(B)] to normal permitting draining of MS-101-
1A(B).

REFED.ENCEE: A719-0200. Off Gas Treatment System P+ID

O

.
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0
0009

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE- Recombiner Dual Isolation

NUMBER: 0009
.

|

l

TYPE: Discrete

/ CAUSE: Logic Failure. Contact Failure 39 (Shutdown Low
\ Condenser Water Flow)

PLANT CONDITIONS:

Reactor Operating At Power. 1-100%

EFFECTS: This malfunction will result in the dual isolation
of the offgas recombiners due to logic failure.
The inlet isolation valves 00-101A+B will
inadvertently close. Pressure rise at the air
ejector outlet will be evident on PI-00-1301. The
increase in back pressure will eventually lead to
a loss of main condenser vacuum with subsequent
plant trip. Preheater inlet pressure will
decrease, recombiner inlet flow will decrease,
preheater steam supply pressure will decrease,
separator outlet pressure will decrease, delay
pipe air flow will decrease, regen htater inlet
flow will decrease, after cooler outlet pressure
will decrease regen outlet pressure will decrease,
system outlet pressure will decrease and systemg-(,]j outlet flow will decrease.

Removal of the malfunction will allow restart of
the recombiner train (s).

REFERENCES: A719-0200. Off Gas Treatment System P+ID
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0
0010

VERMONT YANKEE NUCLEAR POWER CORPCEATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Stack Isolation Valve (FCV-11) Fails to Close

NUMBER: 0010

TYPE: Discrete

CAUSE: Mechanical Binding
f-sg

U
PLANT CONDITIONS:

Off Gas System Operating

EFFECTS: This malfunction will result in failure of the
stack isolation valve FCV-11 to close when
required due to mechanical binding. Operation of

the control switch will not close the valve.
Plant protection logic from offgas high radiation
will not close the valve. Offgas stack activity

and flow rate will not be affected.
Removal of the malfus.ction will return the offgas
stack isolation valve FCV-11 to normal allowing
closure with the control switch and auto isolation
via the plant protection logic.

REFERENCES: P+ID G-191162

O

~ . + _
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O
0011

VERMONT YANKEE NUCLEAR POWER CORPORATION
1

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Off Oas Preheat Steaq Valve (A.8) Fails Closed

NUM B ER_: 0011 .

1

TYPE: Generic (A.B)

CAUSE: E/P Converter Failure of Selected Valve
O- (00-102A.B)

PLANT CONDITIONS:

Reactor Operating at Power, 1-100%

EFFECTS: This malfunction will cause the selected off gas
preheater steau valve to close. This-results in a
loss of - steam supply to the affected preheater.
Recombiner inlet temperature will begin to
decrease. Recombiner temperature low annunciator
on PNL AL-A will actuate. This results in a loss-

-

of recombiner efficiency and' subsequent increase
in hydrogen-concentrations. Due to the decrease
in the recombination process, the=offgas flow rate
will increase. Radiation levels will not change.
The operator can place the standby offgas string
in service and return the offgas system to normal
operations. All associated annunciators will'

actuate when appropriate.

( Removal of the malfunction will restore the
selected I/P converter to normal and allow the
affected offgas string to be returned to normal
operation.

.

REFERENCES: P+ID A719-0200
4., . - - . _ _ . . _ -_ , _ _ _ . _ _ _ . . . _ _ . . _ . - . - _ _ --
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PC01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Standby Gas Treatment Fan (A.B) Trip

NUMBER: PC01

TYPE: Generic (2A, 2B)

CAUSE: Overload Trip

O
PLANT CONDITIONS:

Standby Gas Treatment System Operating

.. cause the selected standby
i EFFECTS: This malfunction

gas treatment fan (2A. 2B) to trip if running,
Following fan trip, the 9KW heater will de-

r

l
energize with subsequent energization of the 1KW
heater. Air flow indication will decrease to'O.

[
L Associated SBOT fan inlet / outlet isolation valve

will close.

Removal of the malfunction will allow restart of
the affected standby gas treatment fan,

,

t

R E F E R E NC E S.: 104-0000. Standby Gas Treatment
104-0060. Standby Gas Treatment operating Manual

!

O

- - . - _ . , , . _ _ _
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PCO2

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of Reactor Building HVAC Supply Fqn (A.8)

NUMBER: PC02

TYPE: Generic (A.B)
|

(''g CAUSE: Overload Trip;-

|

PLANT CONDITIONS:

( Any Plant Condition

i

EFFECTS: This malfunction will result in the loss of the
selected reactor building HVAC ( lle a t i n g
Ventilation Air Conditioning) supply fan (RSF-
1A.lB). Upon failure of either the running

|
' exhaust or supply fan the standby fan will be

automatically started.

1 Reactor Building HVAC supply fan RSF-1A and RSF-!B'

have status indicating lamps on CRP 9-25.

1
Removal of the malfunction will allow subsequent
restart of affected reactor building HVAC supply
fan (1A,1B).

.

REFERENCEE: 104-00786. HVAC

. . . - - -
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O
PC03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

1.2.3.4)111LE: Loss of Drywell Cooling Unit (RRU -

N_ UMBER: PC03

1121: Generic (RRU - 1.2.3.4)

(d~')
CAUSE: Selected RRU i - 4 Drive Belt Breakage

'

PLANT CONDITIONS:

Any Plant Condition

EFFECTS _ This malfunction will cause the selected drywell
cooling unit (s) drive belt to break. The air flow
through the cooling unit will stop. The
differential temperature across the drywell
cooling unit will decrease as the outlet duct
temperature equalizes with drywell air
temperature. Drywell temperature and pressure
will increase.

The effects of this malfunction are similar to
those of malfunction SWO2 effects. Associated
annunciators will actuate when appropriate.

Removal of the malfunction will require re-
i

initialization of Simulator.

REFERENCES: P+1D G-191238
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O
PC04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

M LI: Drywell/ Torus Differential Pressure Controller
Failure

NUMBER: PC04

TYPE: Discrete. Variable (0- 100% of Control Range)

CAUSE: Failure of Controller Output

PLANT CONDITIONgi

\
100%Reactor Operating at Power. 1 -

EFFECTE: This malfunction will cause the drywell/ torus
differential pressure controller 1-156-3 output to
fail at the selected severity (0- 100% range of
control). Drywell/ torus differential pressure is
manually maintained at greatec than or equal to
1.7 paid in order to reduce damage to suppression
chamber-internals in the event of a blowdown. The
differential pressure minimizes the water level in
the downcomer piping and subsequently reduces the
water alug upon pressurization. Drywell pressure
controller 1-156-3 is used to make up nitrogen to
drywell/ torus dependent on setpoint demanded

100% of scale). The malfunction will remove(0 -

control from 1-156-3 output. This will effect
primary-containment parameters such as drywell
pressure, torus pressure, torus water level.
drywell/ torus. delta p. and to a lesser degree

oxygen concentration. If failed high. the
associated parameters will increase in magnitude.

Removal of the malfunction will return
drywell/ torus delta p controller to normal.

REFERENCES: 104-00958. Primary Containment and CAD
P+ID G-191175
CWD B-191302. sh. 750-756

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

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSL AND EFFECTS

TJTLE: Safety / Relief Valve (RV2-71A.B.C.D) Line Break

HMRfli PCOS

TYPE: Generic (A.B.C.D)

CAUSE: Piping Failure of Selected Safety / Relief Valve
(A.B.C.D) Located in the Torus Above the WaterO Level

PL ANT CONDITLQES:

Reactor Operating at Power. 1 - 100%

EFFECTS: This malfunction will cause the selected
safety / relief valve (s) discharge line to break at
the location above the torus water level. If the
malfunction is active prior to safety / relief valve
operation, there will be no observable effects.
Upon safety / relief actuation, the following major
events will occuri

A. Suppression chamber pressure will increase.
B. Suppression chamber air temperature will

increase (also water temperature).
C. Torus /drywell vacuum breakers will. operate as

required.
D. Torus /drywell delta pressure will be lost.

!

drywell press 8 temp. will increase as long'

as vacuum breakers remain lifted.

() This malfunction can be removed by re-
initialization of the Simulator.

REFERENCES: FSAR 14.6.5
GEK 32437. Automatic Blowdown System
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O
PC06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Primary Containment Rupture

EHILERi PC06

TYPE Discrete. Variable (100% - 18 inch pipe diameter)

CAUSEt Seismic Event Causes SB-16-19-7A to
O Open/ Associated Downstream Flange fails

ELANT CONDIILQES:

Any Plant Condition

EEEEEII: This malfunction will cause the primary
containment to rupture (for 1001 severity) due to
a seismic event causing (SBGT) SB-1C-19-7A valve
to open and its associated downstream valve flange

I to fail. Drywell pressure will decrease and
i drywell-torus delta pressure will reflect the

event. The SB-16-19-7A valve position-will
i

I- indicate open. Primary containment integrity can

not be maintained unless the affected line is
| isolated.

I

| Removal of the malfunction will return the
! affected valve / flange to normal, once the valve is

positioned to close.
|

O REFERENqES: CWD B-191301, sh. 1113

:

. -- -.
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O
PC07

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMUuATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Secondary Containment Rupture

NUMBER: PC07

TYPE: Discrete

C_AUSE: Reactor Building Blowout Panel Failure

O .

PLANT CONDITIONS:

1001Reactor Operating at Power. 1 -

EFFECTS: This malfunction will cause the secondary
containment to rupture due to reactor bui) ding
blowout panel failure. Secondary containment
integrity can not be maintained. Applicable
control room instrumentation will reflect the

,

i event. Standby gas treatment system will not be
able to pull normal vacuum on the Rx building.

Renoval of the malfunction will return the Rx
building blowout panels to normal.

REFERENCES: Lot-03-206, Secondary Containment

|
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V

PC08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE: RBCCW LEAKAGE INTO THE DWFDS

NUMBER: PC08

7,2 gpaTYPE: VARIABLE 100% :

(~h CAUSE: Drywell RRU's cooling coils leaking RBCCW into

(,) DWFDS.

7

PLANT CONDITIONS:
l .

All

EFFECTS: If this malfunction is entered at a high enough
!

severity it will cause the DWFDS leakage alarms to,

actuate. An increase in pumpdowns will occur and
the DWFDS totalizer will increase. This
malfunction will atfeet the RBCCW surge tank level

|
and along with other leakage may cause the surge

|
tank lo level alarm to annunciate.

1

1

REFERENCES: FSAR Section 10
l

O)%-

__ _ _ . _ _ . _ .
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PC09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RBCCW LEAKAGE INTO Tile DWEDS

NUMBER: PC09

28.8 spaTYPE: VARIABLE 100% :

'

(-} -CAUSE: DWEDS cooling coil leaking.

N/

| PLANT CONDITIONS:

All

EFFECTS: If entered at a high enough severity this
; malfunction will cause the actuation of the DWEDS
|

|
leak rate alarms and increase the pumpdown rate.
The DWEDS totalizer will increase by the amount of
leakage. This malfunction will affect RBCCW surge
tank level and along with other RBCCW leakage may
cause the low level alarm to actuate.

REFERENCESt FSAR Section 10

C)
(J 1

1

|

1
|

|
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PCl

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: ISOLATION VALVE (AABBC) FAILURE TO CLOSE

NUMEERi PC1

TYPE: GENERIC

CAUSE: FAILURE OF 42 "0" RELnY IN CLSOE CKT OF MOV'S
n\~- FAILURE OF AIR TO VENT OFF OF A0V'S

-PLANT CONDITIONS:

ANY PLANT CONDITIONS

EEEERIJ: THE FOLLOWING ISOLATION VALVES WILL FAIL TO CLOSE
BY EITHSR MANUAL OR AUTOMATIC MEANS

CU15 CU18 RC15 RC16 HP15 HP16 RH17 R:i18 LW82 LW83
LW94 LW95 SB06 SB06A SB06B SB07 SB07A SB07B SB09
SB10 SB11 SB12 SB20 SB22B '

REMOVAL OF THE MALFUNCTION WILL ALLOW CLOSURE OF
THE VALVE.

REFERENCEE:

O

. - _
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[

RC01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RCIC Turbine Trip

NUMBER: RC01

TYPE: Discrete

(~N CAUEE: Short Circuit of Push Button S-17 (turb trip push
'\,,) button) on CRP9-4

ELANT CONDITIONE:

RCIC System Operating

EFFECTS: This malfunction will cause the RCIC turbine to
trip. The RCIC turbine trip and throttle valve
will close. Turbine speed will coast down pump
flow and discharge pressure will decrease. RCIC
turbine trip annunciators will actuate. Reactor

Ivessel level will reflect the loss of this supply
water if injecting to vessel.

Removal of the malfunction will restore the RCIC
turbine to normal operation.

|
RE F ER ENC E S : GEK-9614

CWD B-191301, sh. 1181

.

1

I

i

|
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O
RC02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILEt RCIC Failure to Auto Start

EUMBER: RCO2

TYPE: Diacrete

CAUSE: 13A-K1. K2 Relay Failure Inhibits RCIC Auto-Start()
PLANT CONDITIONS:

Reactor Vessel Low Level

ELE.ECTS: This malfunction will result in the failure of the
RCIC system to auto start on an initiation signal.
Reactor parameters will reflect the loss of this
system and will be dependent on remaining
equipment in operation. The operator will have
the capability of manually starting the RCIC

[ system and inject into the vessel.
|

Removal of the malfunction will return relays 13A-
( Kl. K2 to normal operation.

REFERENCES: GEK-9614
CWD B-191301, sh. 1180

! C)

1

...
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O
RC03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RCIC Flow Controller Failure

NUMBER. RC03

100% of Range)I.1E1: Variable (0 -

CAUSE: Controller Output Signal Failure in Auto Mod.

PLANT CONDITIONS:

RCIC System Operating

EFFECTS: This malfunction will cause the RCIC flow
controller output signal too fail to the severity
selected. If the RCIC flow control signal fails
low, the RCIC turbine speed will decrease to its
low speed limit if operating in auto. System flow
and pressure will reflect the turbine speed
decrease. If the malfunction is activated prior
to a system start..the RCIC turbine will increase
to its low speed stop and remain at that speed.

If the RCIC flow control signal fails high. the
RCIC turbine speed will increase to its high speed
limit if_ operating in auto, system flow and
pressure will reflect the turbine speed increase.
If this malfunction is activated before the system
starts, the turbine will increase in speed and may
trip due overspeed.

The operator may place the controller in manual
and adj ust the flow controller to the desired
value.

Removal of the malfunction will restore theO. controller output to normal.

REFERENCES: P+ID G-191174
GEK-9614
CVD B-191301, sh. 1184

_ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ . . . _ _ - _ .-
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O
RC04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RCIC Inadvertent Initiation

NUMBER: RC04

TYPE: Discrete

CAUSE: Electrical Short In Vessel Low Level Sensing

() Circuit Resulting In Energizing Relays 13A-Kl. K2

i

!

PLANT CONDITIONS:

Reactor Startup or Power Operation
|
|

EFFECTS: This malfunction will cause the RCIC system to
automatically start, turbine speed and pump
discharge pressure will begin to increase. When
RCIC pump discharge pressure overcomes reactor

l pressure the system will begin to inject CST water
into the vessel. This will result in a reactivity

addition. The feedwater control system will

|
compensate for the increase in reactor water level
by decreasing the input from the feedwater system.
Reactor water level will return to approximately
the original value.

Removal of the malfunction will restore the failed
relays to normal.

REFERENCES: GEK-9614
CWD B-191301, sh. 1180

-
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O
RC05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RCIC Inadvertent Isolation

NUMBER: RC05

TYPE: Discrete

CAUSE: Failure of DPIS-13-84

PLANT CONDITIONS:

Reactor Startup of Power Operation

|

|
EFFECTS: This malfunction will result in the loss of steam

supply to the RCIC turbine due to closure of the
j inboard and outboard steam isolation valves. The
'

RCIC steam line hi diff pressure annunciator will

l actuate. RCIC turbine speed will decrease as a
functior of the decreasing steam supply pressure
and turbine coast down characterintics. RCIC pump

discharge pressure and system flow will decrease
correspondingly. The RCIC turbine will trip as a

result of the auto isolation.

Removal of the malfunction will restore the RCIC
system to normal operation.

\

|

REFERENCE 1: GEK-9614
( CWD B-191301, sh. 1179

. . . - . . .
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|

O
'

RC06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IllLE: RCIC Exhaust Diaphragm Failure

NUMBER: RC06

TYPE: Discrete

CAUSE: Exhaust Diaphragm Ruptures

Ov
PLANT CONRITIONS:

RCIC System Opersting

EFFECTE: This malfunction will cause the RCIC exhaust
diaphragm to rupture resulting in steam being
released to the torus area atmosphere. Radiation
monitoring system will detect an increase in
activity. RCIC flow controller will maintain
system flow constant in spite of increased RCIC
turbine steam flow. When the steam leak detection
system high temperature setpoint is reached, the
RCIC system will automatically isolate. Reactor
water level will reflect the loss of this water
supply and will depend on remaining equipment in
operation. Turbine exhaust pressure indicated on
CRP 9-4 will decrease. All associated alarms will
actuate when appropriate.

Removal of the malfunction will restore the RCIC
system to normal operation,

t

i -

REFERENCES: GEK-9614
' P+ID G-191174

1
, - . - _ _ _ - - . - _ . . . _ .
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O
RC07

.

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RCIC Injection Valve (RCIC-21) Fails to Auto Open

ELMJ_ER: RC07

TYPE: Discrete

CAUSE: RCIC-21 Auto Open Contacts (6-5) Fail Open

ELANT CONDITIONS:

RCIC System Auto Initiation

EFFECTS: This malfunction will allow the RCIC system
equipment to operate as normal on an initiation
signal with the exception of valve RCIC-21
remaining closed. This will prevent water from
being admitted to the reactor. Reactor water
level will reflect the loss of this water supply,

i

|
and will depend on remaining-equipment in

|
operation. The operator can manually open RCIC-21

| from CRP 9-4 and restore flow to vessel.

Removal of the malfunction will restore RCIC
injection valve to respond to auto initiation
signal.

REFERENCES: P+ID 0-191174. sh. 2
iO GEK-9614

CWD B ' 9130. sh. 1192
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O
RC08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RCIC Speed Control Fails (High/ Low)

NUMBER: RC08

TYPE: Discretei A : Hish: B: Low

CAUSE: Control Signal From Speed Governor Fails to
Maximum / Minimum Output in " Auto" Mode

PLANT CONDITIONS:
/~
(~h

,

/ RCIC System Operating

EEEECTS : This malfunction will cause the RCIC speed control
to fail:

A. RCIC speed control fails high: This
malfunction will cause the RCIC turbine speed
to increase to its high speed limit if
operating in " auto". System flow and
pressure will reflect the turbine speed
increase. If this malfunction is activated
before the system starts the turbine will
increase in speed and may trip due to
overspeed. Manual operation of turbine speed
is not affected.

B. RCIC speed control fails low: This
malfunction will cause the RCIC turbine speed
to decrease to its low speed limit if
operating in " auto". System flow and
pressure will reflect the turDine speed
decrease. If the malfunction is activated
prior to a system start. the RCIC turbine
will increase to its low speed stop and
remain at that speed. Manual operation of'g
turbine speed is not affected.g,)

Removal of the malfunction will restore the
controller output to normal.

REFERENCES: GEK-9614. RCIC
CWD B-191301, sh. 1179. 1184

. - _
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O
RC09

VERMONT YANKEE NUCLEAR POWEk CORPORATION

S1MULATOR MALFUNCi10N

CAUSE AND EFFECTS

Illiti RCIC Steam I,ine Leak

NUMBER: RC09

11EL: Discrete. Variable (1001 2 inch Pipe)

.

O CAJJ1: Piping Failure on RCIC Steam Supp1v Line in the
RCIC Room between the RCIC-131 and RCIC-1 Valves

P.1ANI CnNp111p gi

RCIC System Operating

f]1ECIE: This malfunction will cruse the RCIC com
temperatures to increase above conditions for RCiC
isolation. Upon isolation. if the RC(C turbine is
operating, the RCIC turbine till trip and syst es
flow / discharge pressure will drop off. If the
RCIC turbine is not operating, the a.sbient
temperature will slowly return to normal. All

appropriate annunciators will actuate on high area
temperature and isolation.

Removal of the malfunction will allow the RCIC
system returned to normal operation.

P_ELEllN C.ff : GEK-9614 RCICO CWD B-191301. sh. 1179
P+1D 0-191174

- _ ___- -_- _ _ _ _ _ _ _ _ - _ _
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O
RD01

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALIUNCTION

CAUSE AND EFFECTS

,

11111: CFD Pump (A.8) Trip

E.21Ri RD01

TIP_E : Generic (A.B)

QAREE: Activation of Overcurrent Device (50)

O
ELANT CONDJI19EA:

Reactor Startup or Power Operation

EEEEqlE If the pump is running. or when it is started. the
breaker will trip due to overcurrent. If the
alternate CRD pump is not started. a total loss of
CRD system flow and pressure occurs appropriate
annunciation indicating the selected CRD pump has
tripped. CRD system flow. cooling water flow and
drive water flow will decrease to zero. Pressure
throughout the system will decrease to static
pressure. Charging water pressure will decrease
to pump suction pressure. Accumulator pressure
will begin to decay resulting in random
accumurator lamps acturting. Loss of cooling to
the CRD drives will result in CRD high temperature
annunciator actuating.

Removal of the malfunction will allow the affected
CRD pump to be restarted.

REFERENCES: CWD B-191301. sh. 884-885
OP 2111
P+ID 0-191170

.-

.

'4 g

.
. .

, ,...,,s



RD02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
1

CAUSE AND EFFECTS

[[ILI Control Rod (XX-YY) Stuck

NUMBER: RD02

IlPL Generic

C&QSI: Mechanical Binding

O
PLANT CONDITIONS:

Reactor Startup or Operating at Power

EILECTS: The selected control rod will stick at its present
position. CRD drive flow will indicate stall
conditions if any normal rod motion is requested.
If the rod is scrammed. it will not move but will
pass seal leakage flow to the scrau discharge
volume allowing the HCU macumulator to discharge
to reactor pressure a n t; then allow flow from the
reactor vessel.

Removal o. the malfunction will allow the control
rod to move normally.

REFERENCES: P+1D 0-191170
GEK 32424A

O
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RD03 j

l
|
I

VERMONT YANKEE NUCLEAR POWER CORP 0kATION
|

SIMULATOR HALFUNCTION |
[

CAUSE AND EFFECTS |

|

T_LT11: Control Rod (XX-YY) Uncoupled |

N t'M B E R : RD03

TJfE: Generic

CfESI: Coupling Spud failure

O
PiaNT Co n til.pn i

Reactor Startup and Power Ascension

EFFECTS: During normal rod withdrawal this malfunction will
allow the control rod drive mechanism to withdraw
beyond notch 48 and settle into the overtravel out
position, actuating the overtravel annunciator.

If this malfunction is activated simultaneously
with the stuck rou malfunction RD02, the drive
mechanism can be separated from the control rod
blade. Subsequent reinoval of the malfunction RD02
will allow the control rod to drop to the current
drive m e c h a n i sta position.

Removal of the malfunction will restore normal
operation of the coupling spud. The control rod
must be inserted at least one notch to recouple
the rod.

O 780ItEFERENCES: OFX 32424A -

|
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RD04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SlhCLATOR MALFUNCTION

CAUSE AND EFFECTS

IllLE: Control kod (XX-YY) Drift In

N1'1[R1R : RD0*

llEls
Generic. Variable (100t : Half Normal Drive Speed)

C3fff: Leaking Scram Outlet Valve

PLANT CONRJTIONE:

kcactor Startup or Power Operation

EFFECTE: This malfunction will cause the rod display drift
lamp and the common rod drift annunciator to
actuate. The four rod display will indicate the
selected rod drifting in at the severity selected
by the instructor.

The control rod will respond to normal in or out
motion when actuated by the operator. However,

the control rod will continue to drift in upon
completion of the rod settle sequence. Any rod

blocks actuated during this malfunction will have
no effect on the drifting rod. The control red
can drift to the fully inserted position and if
fully inserted, will go to the overtravel in
position.

Reactor power level in the local area of the
control rod and on a whole core basis will respond
to reactivity changes resulting from drifting rod
movement.

Removal of this malfunction will allow the control
rod to settle at the next available "Even" notch.

O REF E R ENC ES : OP 2111

.-_-_ .__________ - -____ - _
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-

en0S

VERMONT YANKEE NUCLEAR POWER CORPORATION

S1HULATOR MALFUNCTION

CAUSE AND EFFECTS

'

11111: -Control Rod ( X X- Y Y-) Drift Out

51llipfjls RDO5

ILEE: Generic. Variable (100% : lla l f Normal Drive Speed)

CAUSE: Drive Mechanism Collet Piston Stuck in the Up
Position

O
P L A NT_C_QND11LOKRi

Reactor Startup or Power Operation

EEEXCIS: This malfunction will cause the rod display drift
lamp and the common rod drift annunciator to
actuate the four-rod display will indicate the
selected rod drifting out at the severity selected
by the-instructor.

The control rod will respond to normal in or out
motion when actuated by the operator, however, the
control rod will continue to drift out upon
completion of the rod settle sequence, Any rod

blocks actuated during this malfunction will have
no effect on the drifting rod. The control rod
can-drift to the fully withdrawn position.

Reactor power level in the local area of the
control rod and on the whole core basis will
respond to reactivity changes resulting from
drifting rod movement.

I~) Rr.moval of the malfunction will allow the control
\/ rod to settle at the next available "Even" notch. 1

RE F E R ENC EE: OP 2111
GEK 32438, 32424A

|
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O
RD06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Control Rod (XX-YY) Scram

EMMBER: kD06

TYPE: Generic (XX-YY)

CAUSE: Blown Fuse

O
PLANT CONDITIONS:

Reactor Startup or Power Operation

EFFECTS: This malfunction will cause the selected control
rod to scram. The rod display scram, drift.
accumulator and full-in Indications will actuate
along with the associated annunciators. If the

selected control rod has been selected the 4 rod
display will indicate fully inserted position.
Neutron flux will indicate this condition locally
and on a whole core basis dependent upon rod
worth. The scram discharge volume should not fill
to the alarm point since the drain valves do not
close.

Removal of the malfunction will permit normal rod
movement from its fully inserted position.

RIf1AE.E.11: P+1D G-191170
CWD B-191301. sh. 8170

_ _ _ _ _ _ , _ . ., _. _ . . . . _ _ . . _ ~. _ _ _ _ , _ - _ _ - - _ _ - _ , _ . _ . _
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O
HD07

VERMONT YANKEE NUCLEAR POWER CORPORA 110N

SIMULATOP MALFUNCTION

CAUSE AND EFFECTS

TITil: Control Rod (XX-YY) Accumulator Low Pressure

RV31LER: RD07

TlEX: Generic (XX-YY)

CAVJ.1: Nitrogen Leak

O
ELAEL CON DITI ON S :

Reactor Startup or Power Operation

EF F ECT S :
The nitrogen pressure in the specified control rod
drive accumulator will immediately drop to
atmospheric pressure. causing the low pressure
annunciator to actuate. No effects will be
observed on normal rod motion.

If the rod is scrammed, its only driving force
will be reactor pressure. This will cause a

slower than normal rod insertion time. Below
about 450 psig reactor pressure, the rod will not
move at all.

Removal of the malfunction will restore the
accumulator nitrogen pressure to normal.

REFEFENCES GEK 32424A. 780. 9582O P+1D G-191170
OP 2111

_ - _ _ _ _ _ _ _ _ - _ - - ___ _
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O
RD08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Ellkf Control Rod (XX-YY) Position Indication Failure at
Next Even Position

NUMBER: RD08

TYPE: Generic (XX-YY)

CAUEL: The Next Reed Switch That Should Close Will fail
Open

ELANT COE.DITIONS:

Reactor Startup/ Shutdown

EFFECTS: No effects will be seen until the specified rod is
moved. When the rod is moved and settles into its
next even position, no rod position will be
indicated on the full core display or on the four-
rod matrix. When the settle timer times out, a

rod drift alarm will occur since no even reed
switches are closed and the rod is not selected
and driving. Rod block annunciator is also
actuated.

NOTE: This malfunction will affect either the
next higher or next lower even numberec
reed switch for the specified rod. Tho

direction of motion will determine whi:h
one will be affected. Once one of trem
is affected. the other will continue to
operate normally.

Pemoval of the malfunction will allow the reed
switch to operate normally.

RJ F E R E N C E S : GEK 32407

_ --_ _ _ ___ _ _
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O
RD09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMUL ATOR M ALFL'NCTI ON

CAUSE AND EFFECTS

TITLE: Scram Discharge Volume Drain Valve
(33A.33B.33C.33D) Falls Open

N t'M B E R : RD09

LLP_E : Generic (33A.338.33C.33D)

CAUSE.: Selected ADV Drain Valve Stem Binds. In Open
O Position

PlMT CONDITIONE:
Reactor Startup or-Power Operation

EFFECTS: This malfunction will cause selected SDV drain
valve not to close regardless of plant condition.
No effects will be seen until the reactor scrams.
Those HCU's discharging to the selected SDV will
Jrain to the reactor building equipment drain
sump. As the water flashes to steam. Lemperature
and activity in the sump area will increase.
Water leaking past seals in the drives will
continue to flow into the SDV until scram signal
is reset. The red (Full-open) valve position
indicating lamp (s) will remain illuminated. Scram
discharge volume isolation test will have no
effect on stuck valve.

Removal of the malfunction will restore SDV drain
O valve to normal operation.

RIJ ER ENC ES : P+ID G-191170
GEK 32424A

. - -_, -- - . . - . - -- - . - . . . - _ --.-
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O
RD10

VERMONT YANKEE NUCLEAR l'0WER C0kPORA110N

SIMULATok MALFUNCTION

CAUSE AND FFFECTS

T.11.LE : S c r a ta Discharge Volume Drain Valve

(33A 33B.33C.33D) Fails closed

EliMILER: RD10

TJfE Generic (33A.33B.33C 33D)

GAUSE: Selected A0V Drain Valve Diaphragm Failure

O
PJAET C0N11LT10NE:

Any Plant Condition
-

EffECTE: Any water entering the scram discharge header will
not drain from the instrument volume. Water may

enter the scram discharge header as the result of
scrammed control rods or from scram valve leakage
(RD04). As level increases, the scram discharge
volume not drained annunciator will actuate at
approximately 12 gallons a rod block and rod block
innunciator actuate. When level increases to
approximately 21 gallons, a reactor scram is
initiated and the scram discharge volume ill scram
annunciator actuates.

When the scram is reset the discharge volume will
not drain.

Removal of the malfunction will restore selected
A0V diaphragm to normal.

ELE LE R E N C E S : OEK 32424A |
|P+ID 0-191170

OP 2111

_ _ - _ _ _ - _ - _ _ - -__ _
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O
RDil

i

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
l

CAUSE AND LFFECTS |

i

IIILE: CRD Flow Control Valve (A.B) Fails Closed
i
|

NUMBER: RDil
i

TYPE: Generic (A.8)

CM1E E/P Converter Failure

OI

PLANT CONDITIONE:

Any Plant Condition

EFFECTS: This malfunction will cause the selected CRD flow
control valve (19A.8) to close. This will result
in a decrease in CRD system flow and an increase
in charging water header pressure. The system

flow will decrease to 5 spm and drive water header
and cooling water header differential pressure
will decrease to a very low value.

Movement of control rods by normal operation is
impossible since no differential pressures can be
developed across the piston in the CRD mechanism.
The ability to scram the rods will not be
affected. Due to a lack of cooling water the rod
drive mechanism temperatures will increase and
actuate the high temperature annunciator. Use of
flow control valve switch via IDA will permit the
unaffected valve to be selected.

Removal of the sh ifunction will return theO affected CRD flow control valve to normal.

R E F ER E NC EE: P+1D G-191170
GEK 32424A

. . - - - - - . ~ . . _ . - . _ - . _ - . . . _ - - - . -. . - - -.
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O
RD12

1

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IlllEn Partial Scram (A 8)

NUMBER: RD12

TYPE: Generic (A.B)

CAUSE: Blockage of Scram Discharge Volume (A.8)

PLANT CONDITlAQNE:.

Reactor Startup or Power Operation

Ef_F ECT S : This malfunction will prevent the control rods
from being fully inserted on a scram signal due to
reduced capacity in SDV due to blockage. All
indications will verify receipt of scram signal
(Auto. Manual. Mode Switch to shutdown), de-
energizing of scram solenoids. energization of
backup scram valves. cpening of scram inlet and
outlet valves for each CRD/HCU. The SDV
instrument volume will not be affected by
malfunction. The full core display will verify
that all control rods have not been fully inserted
to 00 position. Control rods will travel up to
120 inches from their initial positions and will
reflect this new position. for the associated SDV.
Plant parameters will respond dynamically to the
event that generated the scram signal. Individual
systems response will depend upon current plant
conditions.

Removal of the malfunction will remove blockage in'O SDV.

REFERENCES: P+ID G-191170

- .-. _ . . - _ . - _ _ _ . - - _ - - .. . _ _-
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O
kD13

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMl'L ATok M AL FUNCTION

C Al'S E AND E F FECTS

11111: Scram Discharge Volume ( A . II ) Leak

N.MfifLE.R RD13

'

U.EI: Generic. Variable (100% * 1 inch pipe)

C.AE11: Failure of the Weld on the Scram Discha.ge
Instrument Volume Pipe.

PLANT CQSDITIONE:

Reactor Startup or Power Operation

.ed scram
EFFECTS: This malfunction will cause the .

discharge volume drain line to leak o a sevet ity

selected by the instructor. No e r'suts will b--
_

seen until the reactor scrams. At the severity

selected. the water will drain t ') the reactor
building floor drain sump. As the water flashes
to steam. temperature and activity in the area of
the discharge volume will increase. Water will
continue to flow to the reactor building due to
drive seal leakage until the scram signal is
reset.

The Simulator must be reinitialized to remove this
ma1 function.

BEFERENCES: P+ID 191170

. . - _. __- _- . ..
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O
RD14

VERMONT YANKEL NUCLEAR POWEk CORPORATION

SIMULATok MALFUNC110N

C A l' S E AND EFFLCTS

I11],J : Control Rod (XX-YY) Position Indication failure at
Present Position

.. EUil!_ER RD14

Iy1Ei Generic (XX-YY)

CA ME: The Reed Switch at the Present Position Fails Open

ELAF_T CONull]OR :
Reactor Startup/ Shutdown

EJ1LC_II: This malfunction will result in the selectedcontrol rod (XX-YY) position indication to fail at
present position caused by the associated reed
switch failing open. This malfunction is similar
to malf RD08 except that the reed switch fails at
its present position.

Removal of this malfunction will allow the reed
switch to operate normally.

BIf_EJENCES: GEK 32407

O
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O
RD15

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

LLILE: CRD flow Controller Failure

NUMBER: RDi$

TYPE: Variable (0 - 1001 Valve Position)

CAMjls failure of Controller Automatic Output Signal

PLANT CONDITlqNE:

Reactor Startup or Power Operation

EFFECTS: This malfunction will cause the CRD flow
controller auto output signal to fail to the
severity selected by the instructor.

If the controller output is lower than normal, the
flow control valve will close down. Reduced
pressures and flow will occur. Rod drive
temperatures will increase and may actuate the
high temperature annunciator. Attempting to move
rods with low drive pressure will result in lower ;

than normal rod speeds or no movement at all. If

the controller output signal causes the flow
control valve to close, movement of control rods
by normal operation will not be possible.

If the controller output is hisher than normal,
the flow control valve will open. Increased
pressure and flows will occur. Drive temperatures

will decrease. High drive pressure will result in
higher than normal rod speeds. Possibly double
notching in.

Placing the controller in manual will allow the
operator to restore normal flow.

O, Removal of the malfunction will restore normal
operation of the flow controller automatic output.

REEIREEEII: P+ID 0-191270
GEK 32424A

- . - _ . - _ - _ - _ - - , . - . - - . - . - - - -- .-,- . . . - - . . - - . -.
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O
RD16

V ERMONT Y ANK EE NL'CLE AR POWER CORPOR ATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

lillE CRD Stabilizing Valve (IA.2A.!B.2B) Fails to Close

MMLR RD16

11f1: Genetic (IA.2A.lB.2B) |
1

|

CAEEE: Selected Solenoid operated Valve Ai 25A-8A/B.
Bi 258-8A/B Sticks

O
PLANT CpNDITIQh,Si

Reactor Startup or Power Operation

E111GJ: This malfunction will cause the selected
stabilizing valve not to close once an
insert / withdrawn signal has been i n i t. i a t e d .
Depending on which stabilizing valve is selected
(insert / withdraw) system flow will increase by 4/2
spm and the flow control valve will close to
restore flow to setpoint. Cooling flow will
decrease by 4/2 spa. Drive pressure will decrease
slightly and charging pressure will increase
slightly.

The operator may select the other set of
stabilizing valves to restore normal operation of
the system.

Removal of the malfunction will restore normal
() operation of the solenoid operated valve.

REFERENCES: P+1D 0-191170
GEK 32424A

. __ _. _ _ .. _. _ _ _ _ - . _ _ _ - . . _ _,_ _ - . _ _ . _ _ . _ - . _ _ - _ _ _ _ - .
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O
RD17

VERMONT YANhEE NUCLEAR POWER CORPORATION

SIMULATOR MALTUNCTION

CAUSE AND EFFECTS

T.!TLE: Total failure of Manual Rod Control

NUMBER: RD17
|
|

|

TYPE: Discrete

i

CAMSI: Power Failure

Os

PLANT CONDITIONS:

Reactor Startup or Power Operation

EFFECTE: This malfunction will result in the failure of the
reactor manual control system due to a power
failure. This failure will result in a loss of
control rod positioning capability. The rod power

lamp will extinguish and the selected rod will be
de selected on the full core display and 4-rod
display. Any selected control rod will not
respond to any RMCS signal. It will not be
possible to insert control rods if required with
the Emergency In/ Notch Override Switch. When
control rod insertion is required to assure safe
reactor operations, the reactor will-have to be
scrammed manually.

Removal of the malfunction will restore RMC system
power to normal.

RELERENCEE GEK 32438

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

RD18

VERMONT YANKEE NUCLEAR POWER CORPORATION

S1HULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Scram Discharge Volume Vent Valve (A.Bl fails ov e r,

1(' MILER RD18

IXEE: Generic (A.8)

CAUL [: Selected ADV Vent Valve Stem Binds in the Open

O Position
,

PL A NT COXD1HQER :

Reactor Startup or Power Operation

EHIETI: This calfunction will cause selected SDV vent
valve not to close regardless of plant conditions.
No effects will be seen until the reactor scrams.
Those llCUs discharging to the selected SDV will
pass water to the reactor building exhaust fan
auction plenum. Activity in the reactor building

exhaust ventilation will increase. Water leaking

past the seals in the drives Will continue to flow
into the SDV until scram signal is reset. The red
(Full-open) valve position i n d i c a t. i n g lamp ( s ) will
remain illuminated. Scram discharge volume

isolation test will have no effect on stuck valve.
Removal of the malfunction will restore SDV vent
valve to normal operation.

REUAERCER: P+ID G-191170
GEK 32424A

-. . . -- .- . - - . - _ . - - . . - . . . . - - -- . - . -. -
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O
RD19

YERMONT YANKEE NUCLEAR POWER CORP 0kAT10N

SIMULATOR MALFUNCTION

CAUSE AND FFFECTS

11T.LE: RMCS Tliner Malfunction

NUMBER: RDl9

IYPE: Discrete

CAlLEE:
Master Timing Circuit Falls to De-energize

O Withdraw Bus Before 2.0 Second Auxiliary Timer
Drops Out

Pl ANT COND111Qb'la

Reactor Startup or Power Operation

FFFECTS: This malfunction will result in a timer
malfunction rod select block. The control rod
will settle into the next even notch. The rod
will not respond to any insert or withdraw
commands. The selection of a different rod will
not be permitted.

Removal of the malfunction will allow the rod
select block to be reset.

REFERENCES: GEK 32438
GEK 32424A

o
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RH01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMUI.ATOR MAI.iUNCT10N

CAUSE AND EFFICTS

T_LTiti RHR pump (A.B.C.D) Trip

E'MLR i RH01

IXEL: Generic (A.B.C.D)

CAMSEt Actuation of instantaneous Overcurrent Device (50)
(

ElWLT_.CEN DlIl(LNf

RilR Pump Running

EEEERISt This malfunction will cause the selected RilR pump,
if running or when started, to trip. The pump

tripped annunciator will actuate. RHR system flow

and pressure will reflect this loss. If the
affected RHR pump was being used to reficod the
vessel. water level will increase at a lower rate
or stop increasing depending on status of other
ECCS equipment. if the affected pump was being
used for shutdown cooling, the reactor coolant
temperature will decrease at a slower rate or
start increasing depending on the amount of decay
heat and status of other plant equipment.

Removal of the malfunction will allow the affected
RHR pump to be restarted. If an auto start signal
is present the pump will auto start after the trip

O is cleared by taking the control switch to stop or
pull to lock.

REE.LREECIS : P*lD c-191172
CWD B-191301. sh. 1300-1303

- - .- . _ _ . - _ - . _ - _ _ _ - - _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
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R110 2

VERMONT YANKFE NUCLEAR POWER CORP 0kAT10N

SIMULATOR MALFUNCTION

CAUSL AND iiTECTS

11110: RHR lle a t Exchanger (A.B) lube Leak

NLMiER : R110 2

EEEE: Generic (A.B). Variable (100% : 20 gpa at Normal

Differential Pressure)

cal'UI: Tube Gasket Failure

ELfLNT C O Nill T10N S :

Shutdown Cooling. Torus Cooling. Cont. Spray

EEEEClH : This malfunction will cause the selected RilR heat
exchanger gasket to leak at the severity selected.
Normally leakage will occur from the kilR service
water into the RilR system. The affected RilR
system conductivity will increase to alarm trip
setpoint and annunciate on CRP 9-3. Reactor water
level will begin too increase if S/D cooling is in
service. Torus level will slowly rise if torus
cooling or cont, spray are in service. The
affected RHR llX shell side to tube side
differential pressure controller and indication
will reflect this leakage and try to maintain the
proper delta P. if in automatic. If leakage is
reversed and is now occurring from RilR system to
RilR service water system, an increase in the
service water radiation monitoring system will be
reflected. Isolation of the affected RHR heat
exchanger via IDA will stop the leakage.

Removal of the malfunction will restore the
affected RiiR llX to normal operation.

REEER EN C E S : P+ID G-191172
OP 2125

. _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _
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O
RH03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLL: RHR Containment Spray Valve (26A.26B) Fails to
Open

NUMBER: RH03

TYPE: Generic (A,8)

C&CEEt Valve Mechanically Binds in the Closed Position
(

PL ANT CONRLIIONS :

Containment Spray Initiation

EFFECIJ: This malfunction will cause the selected RHR
containment spray valve to mechanically bind in
its closed position. When attempting to open the

selected valve. via the remote manual switch on
CRP 9-3. the valve will remain closed and trip on
activation of thermal relay (49). (Trips-on
thermal due to failure of torque switch). The
selected valve position lights will extinguish and
the RHR system valve overload annunciator will
actuate. This malfunction will only affect valves
26A, B when they are in the full closed position.

Removal of the malfunction will reset device (49)
and allow the RHR containment spray valve (s) to
operate normally.

O
REFERENCES: P+1D 0-191172

CWD B-191301, sh. 1274 - 1275

.. - . . . -. . .- - . - -. -
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O
RH04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

Illkf2 RHR SW-89 Valve Controller (A.B) Failure

NUMBER: RH04

TYPE: Generic (A.B). Variable (0-100% of Range)

CAEEE: Controller Output Signal Falls in Auto

O
E_LANT CONDLT_LONR

Shutdown Cooling

EFFECIX: This malfunction will cause the selected RHR SW-89
Valve Controller output signal to fall (in auto)
to severity selected. This will result in the
increase / decrease position of SW-89 valve
affecting the differential pressure between the
tube side and shell side of the RHR heat
exchanger (s), normally 20 paid is maintained.

The change in differential pressure will be
indicated by the RHR/SW outlet temperature. RHR/SW
flow through the RHR HX. and pressure. and the
primary coolant temperature. All associated,

'

alarms will actuate when appropriate. The

t operator may control RHR HX tube /shell
differential pressure by placing the affected
controller in manual and adjusting the DP
accordingly.

|
|

f Removal of the malfunction will return the
affected controller auto output signal to normal_s

}
REFERENCER: P+ID G-191172

OP 2124
CWD B-191301.-sh. 1286, 1287 125*, 1259, 1294

1295

. _ __ _ .___ .- ~_ _ _ _ _ _ __
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R110 5

V ERMONT Y ANK E E Nt'C L E AR l' 0 V E it C0ki'OR AT 10N

S I Ml'L ATOR mal. FUNCTION

cal'SE AND EFFECTS

TH LX: kilR Dhutdown Cooling isolation Valve (18) Fails
Shut

it'XER : RH05

U_Eli Diaerete

cal' S1 : HilR System Isolation Valves Control Relay i f> A - E 2 9
Contacts (4-3) Fail Close

EIL A NT C ON Q1TJ ON S :

Shutdown Cooling

fHEQIR : This malfunction will cause the RilR/SDC isolation
valve to fail to the closed position. The RilR
pumps running for S/D cooling service will
automatically trip due to valve interlocks. RilR

18 valve will indicate closed on CRP 9-3. The
flow to the Ri!R heat exchanger (si vill go to zero
resulting in a loss of decay heat removal
capability. Reactor vessel temperature will
increase dependent upon decay heat generation and
remaining equipment in operation. All associated
annunciators will actuate when appropriate.

Removal of the malfunction will allow the RilR/SDC
isolation valve to be reopened and resume shutdown

O cooling mode.

H1' E R E N.QE R : P+1D G-191172
CWD B-191301, sh. 1309, 1314

- - _ _ - _ _ _ _ - _ _ _ - _ - _ _ - _ - ____
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O
Ril06

VERMONT YANKEE NUCLEAR POWER CORPORATION
'

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RilR Pump (A.B.C.D) Fails to Auto Start

EW1RIR: RH06

[1EEt Generic (A.D.C.D)

CAUSE: Auto Start Relay 10A-K12A er 10A-K128 or 10A-K49A
O or 10A-K49B Contacts (1-2) Fail Open

PLANT Co. EDIT 10XI:

Any Plant Condition

EFFECTS: This malfunction will result in the affected RilR
pump not starting when an auto initiation signal

i
is present. The automatic functions of the RilR
system will occur normally. The operator may
start the pump manually and provide coolant to the
reactor vessel.

( Removal of this malfunction will allow the pump to
| start automatically if as auto initiation signal'

is present. If the pump is already turning. no
effects will be seen from either activo+.aon or
removal of this malfunction.

REFERENQ11: P+ID G-191172

O GEK 9611
CWD B-191301, sh. 1250 - 1251. 1255 - 1256.
1300 - 1303

_ _ - _ _ . _ _ _.._..__ . _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ ._ .._____ _
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RH07

!
<

V ERMONT Y ANKEE Nt'CLE AR POWER CORPORATION

!

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

LLLLE: RHR Injection Valve (27A.278) Fafia to Auto Open

NEMj}1R : RH07

ILEli Generic (A.B)

CAUSF Valve V10-27A.B Auto Open Contacts (4-3) fail Open()
PLANI _C91D.LTlDEE:

LPCI Auto injection

i EEEEQlE This malfunction will allow the RHR system
equipment to operate as normal on an initiation
signal with the exception of valve 27A and/or 27B

|
remaining closed. This will prevent water from
being admitted to the reactor. Reactor water
level will r e f l u c't the loss of tJ's water supply

~

and will depend on remaining equipmen'. in
operation. The operator can manually opt h the
affected valve from CRP 9-3. pressure permitting.
and restore flow to the vessel.

Removal of the malfunction will restore RHR
injection valve (s) to respond to auto initiation
signal.

1273R E F E R E NC ES : CWD B-191301. sh. 1272 -

GEK 9611
P+1D 0-191172

|

|

. - _. . -- -. . _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ -
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O
RM01

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Process Radiation Monitor Failure

EW1BIR: RM01

TYPE: Generic. Variable (0 - 100% of Meter Scale)

CAUSE: Detector Failure

O
PLANT CONDITIONS:

Any Plant condition

EFFECTS: The selected process radiation monitor will fail
to the instructor specified percent of the range.
If a range switch is astaciated with the selected
process radiation monitoring channel, the range

!
switch must be operated to find the on scale

i position for the selected channel. Any system or
reactor protection functions associated with the

j selected monitor will alars or trip at the normal
|
! setpoint. Malfunction values will appear on
l recorders associated with the process radiation
| nonitors.
i

j RM01A 0FF GAS A-

0FF GAS BRM01B -

| FLUX TILTRM01C -

|
STACK OAS 1

|
RM01D -

STACK OAS 2/~N RM01E -
'

STACK GAS 3
|

RM01F -

MN STMLN CH A| RM010 -

MN STMLN CH B' RM018 -

MN STMLN CH CRM011 -

|

Page 1 of 2
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O
RM01

MN STMLN CH DRPolJ -

RAD WASTE EFFLUENTRMblK -

EW EFFLUFNTRM01L -

CCW EFFLUENTRM01M -

DISCHARGE CANALRM01N -

RX BL VNT R/F F/RRM010 -

RX BL VNT R/F F/RRM01P -

RX BL VN RX ZONE ARM01Q -

RX BL VN RX ZONE BRM01P -

CONT MONITOR PARTRM01S -

CONT MONITOR OASRM01T -

RX BLO VENT PARTRM01U -

RX BLO VENT OAS
]] RH01V -

INLET OARD BED ARM01W -

INLET CARD BED BRM01X -

INLET ABSORBER ARM01Y -

OUTLET ABSORBER ARM012 -

OUTLET ABSORBER BRM01AA -

TO HOLD UP AND STACK ARM01BB -

TO HOLD UP AND STACK BRM01CC -

RM01DD - VENT EXH PART

O RM01EE - VENT EXB OAS
RM01FF - DRYWELL RANGE CH 1
RM0100 - DRYWELL RANGE CH 2

Removal of the malfunction will restore the
selected process radiation monitor channel to
normal operation.

REFERENCES: OP 3127
GEK 32436
CWD B-191301, sh. 975-978. 981. 983-985
VYNPC Simulator Malfunction Cause and Effects

O

Page 2 of 2 ,
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O
RM02

VERMONT YANKEE NUCLEAR POWER CORL ATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TLIlf: Area Radiation Monitor Failure

NUMBER: RM02

11EE: Generic. Variable (0- 100% of Process Range)

CAUSE: Detector Failure

O
PLANT CONDITIONS:

Any Plant Condition

EFFECTS: The selected area radiation monitor will fail to
the instructor specified percent of meter scale.
The selected area radiation monitor alarm will
actuate at the appropriate high or low alarm
point.

EL-232 TORUS CATWALKRM02A -

EL-252 BY ELEVATORRM02B -

EL-252 BY RR AIRLOCKRM020 -

RM02D - EL-252 BY TIP ROOM
EL-252 BY DVL AIRLOCKRM02E -

EL-280 BY ELEVATORRM02F -

RM020 - EL-252 CRD REPAIR ROOM
RM02H - EL-303 BY ELEVATOR
RM02I - EL-303 RWCU PUMP ROOM

EL-318 BY ELEVATORRM02J -

EL-318 RWCU PREC0ATRM02K -

RM02L - EL-345 BY ELEVATORO TURB BLDO EL-228 ON NORTH WALLRH02M -

RM02N - REFUEL FLR WEST
RM020 - SPENT FUEL POOL

Page 1 of 2
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O
RM02

i

BY VENT DUCT EL-318RM02P -

SAMPLE SINK RADWSRM020 -

DECON AREA RADWSRM0?R -

LOWER LEVEL RADWSRM02S -

OVER FW PUMP RMRM02T -

STM LINE STAIRSRM02U -

CONDEMIN PNLRM02V -

MACHINE SHOPl RM02W -

#2 CIV RAILINGRM02X -

OUTSIDE CTRI. RdRM02Y -

MUD T'*IN A'. E ARH02Z -

A00 bi'~0L * R E. . .RM02AA -

AOL S,0,1 AREARM02BB -

Removal of the malt ..etion will restore the!

selected are 4 rad;atio, monitor to normal
operation.

REFERENCEE: CWD B-191301, ah. 990-999
OP 2135
GEK 32429

O

Page 2 of 2
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O
RM03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Reactor Bldg Hi Range ARM Failure

NUMBER: RM03

TYPE: Generic. Variable (0 - 100% of Meter Scale)

CAL 11' Detector Failure

CJ. 5 NT CORQJJION S :

Any Plant Condition

F_FFECTS: The selected area radiation monitor will fail tothe instructor specified percent of meter scale.
The selected area radiation monitor alarm willactuate at the appropriate high or low alarm
point.

RM03A - Rx Bldg North
RM03B + Rx Blds Scuth
RM03C - Tip Room

Removal of the malfunction will restore the
selected area radiation monitor to normal
operation.

REFERENCES:

O
I
|

'
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O
RP01

VERMON" YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Failure to Auto Scram

EM111ER: RP 1

TYPE: Discrete

CAUSE: Short Circuit on All RPS Logic hannels
(From 5.P F;aA-D Fuse to 5A K!3A*H Relays)

O
PLANT CONDITIOEE:

Reactor Startup ur Power Operation

EFFECTE: This malfunction will prevent the rods from
inserting on receipt of an auto-scram signal.
Indications will verify receipt of scram signal
with appropriate annunciators. However, scram

discharge volume level will not increase. rods
will not move, and the full core display will
indicate rods remaining at their position.
Neutron flux will not decrease. Plant parameters
will respond dynamically to the plant conditions
that initiated the scram signal.

Manual scram and/or mode switch to shutdowncapability is not affected by this malfunction.
The reactor can be scrammed and the plant response
will be normal.

Removal of the malfunction will restore theO automatic scram functions.

I
REFERENCES: GEK 32430 |CWD B-191301, sh. 803-828

--_______I -_
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RP02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: RPS MG (A.B) Failure

NUMBER: RP02

IlEE: Generic (A.B)

CAUSE: MG Set Motor Supply Breaker Trip

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: The selected RPS MG set will coastdown and power
to the affected RPS bus will be lost. resulting in
a half scram and half isolation (full isolation on
PCIS group 3). The reactor building HVAC system
will trip, standby gas treatment will start.
Appropriate trip channels will actuate as will the
corresponding logic channels in the power range
neutron monitoring system, the off gas, steam line
radiation, and Rx building exhaust and refuel

,

floor rad monitors. Appropriate annunciators will'

actuate for the selected RPS MG set power lost.
All individual scram signal annunciators will

( alarm.

If a trip already exists in the alternate RPS
channels, the reactor will scram. If both RPS MG

t

l - sets failure malfunctions are active at the same
/ time, the reactor will scram and a full isolation
\ of PCIS groups 1-5 will occur. The affected RPS

MG set bus may be connected to its alternate power
supply.

Page 1 of 2
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O
RP02

If this alternate power supply is selected. power
is restored and trips / annunciators may be reset.

Removal of the malfunction will allow the selected
RPS MG set to be restarted via IDA-RPR01(2) to re-
energize its hus, as long as the alternate power
supply is not selected. Upon re energization. all
associated trips may be reset and annunciators
cleared to restore affected logic channels to
normal.

REFERENCER: OP 3134
OEK 32430
CWD B-191301, sh. 800-801

O

O
Page 2 of 2
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O
RP03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

11111: Spurious Group I Isolation

HREERi RP03

TYPE: Discrete

CAUSE: Spurious Relay Failure. Such That Group I
Isolation is Activated

O
PLANT CONDITIONS:

Reactor Operating at Power. 1 - 100%

EFFECTS: This malfunction will cause a spurious Group I
Isolation with no indication of cause. All MSIVs.
main steam drain isolation valves, and
recirculation loop sample line isolation valves
will close. The reactor will scram due to MSIV
position if the Reactor mode switch is in the run
position. Safety relief valves will open to
control reactor pressure. All associated
annunciators will actuate when appropriate.

Removal of the malfunction will cestore spurious
relay failure and allow the isolation to be reset.

REFERENCER: CWD B-191301, sh. 1100 - 1103
GEK 32435

O

t '

. _ _ _ _
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O
RPO4

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Spurious Group II Isolation

NUMBER: RP04

Ilf1: Discrete

CAUSE: Spurious Relay Failure Such That Group II
Isolation is Activated

PL ANT CONDITLQES.:

Any Plant Condition

EFFECTS: This malfunction will cause a spurious Group II
isolation with no indication of cause. The
following system isoiation valves will close if
open:

RHR discharge to radwaste (RRR-57.66)
Drywell floor drain (LRW-82.83)
Drywell equipment drain (LRW-94,95)

160RHR Sample Valves FCV-161 +

All associated indication and annunciation will
reflect the activation of the Group II isolation.

Removal of the malfunction will restore the
spurious relay failure and allow the isolation to
be reset.

O
REFERENCES: CWD B-191301. Sh. 1100-1103

GEK 32435

1
_ - - _ - _ - _ - _ _ _ - -
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RP05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Spurious Group III Isolation

NUMBER: RP05

TYPE: Disc:ete

QAMEX: Spurious Relay Failure Such That Group III
Isolation is Activated

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause a spurious Group III
isolation with no indication of cause. The
following system isolation valves will close if
opent

!

| Drywell/ torus air purge inlet (16-19-8,9)
Drywell purge and vent outlet (16-19-7A)
Drywell purge and vent outlet bypass
(16-19-6A)
Drywell and torus exhaust to PTF-5 (16-19-7)
Drywell one-inch vents to SBOT VG-9A.VO-22A
Torus purge supply (16-19-10)

| Torus purge and vent outlet (16-19-7B)'

Torus purge and vent outlet bypass (16-19-6B)
| Exhaust to SBOT system (16-19-6)

N2 purge supply valve (16-19-23)
. Containment purge makeup (16-20-20.22A.22B)

q Containment air compressor suctions-

(CA-38A.38B)

Page 1 of 2

. -- .
! '
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9
RPOS

Containment air sampling system (CAM-76A.B
and VG-23,26)
Containment air dilution compressor discharge
To containment (N0-11A,11B.12A.12B,13A 13B)
SBOT Starts
Reactor building HVAC (9.10.11.12) Isolate

All associated indications and annunciators will
reflect the activation cf the Group III isolation.

Removal of the malfunction will restore the
spurious relay failure and allow the isolation to

[}
be reset.

REFERENCES: CWD B-191301, Sh. 1100-1103
GEK-32435

O

O

Page 2 of 2
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RP06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Spurious Group IV Isolation

NUMBER: RP06

TYPE: Discrete

CAUSE: Spurious Relay Failure. Such That Group IV
("'g Isolation is Activated

NA

PLANT CONDITIONS:

Reactor Shutdown /Cooldown and in Shutdown Cooling
i

i EFFECTS: This malfunction will cause a spurious Group IV
! isolation with no indication of cause. The

following system isolation valves will close if
open

RHR shutdown cooling supply (RHR-17,18)
RHR reactor head cooling (RHR-32,33)

All associated indications and annunciations will
reflect the activation of the Group IV isolation.
RHR pumps running in the shutdown cooling mode
will trip upon loss of suction flow path.

Removal of malfunction will restore the spurious
relay failure and allow the isolation to be reset.

(

REFERENCES: CWD B-191301. Sh. 1100-1103
GEK-32435

|

|
,

p .-
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RP07

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: PCIS GROUP II (A,B) Isolation Failure

NUMBER: RP07

ILEE: Generic (A.B)

CAUSE: Isolation Relay (s) Stuck
16A-K17, 16A-K18 Relays

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: The selected PCIS relay will fail to operate as
required by the corresponding trip logic. The
resulting relay failure will cause those valves
asrociated with the group II PCIS I or PCIS II
system valves from automatically isolating if
open. The affected valves will operate using each
associated control switch. No annunciators will
be affected by this failure

If a trip already exists, once the malfunction is
removed the associated system will activate
causing an isolation of the affected valves.

REFERENCES: OP 2115
CWD B-191301, sh. 1112-1116

O

, ,
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RP08

,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: PCIS GROUP III (A.B) Isolation Failure

NUMBER: RP08

TYPE: Generic (A.B)

CAUSE: Isolation Relay (s) Stuck
16A-K23, 16A-K24 Relays

7g
V

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: The-selected PCIS relay will fail to operate as
required by the corresponding trip logic. The
resulting relay failure will cause those valves-
associated with the group III PCIS I or PCIS II
systen valves from automatically isolating if
open. The affected valves will operate using each

i associated control switch.- No annunciators will
|

be affected by this failure

i
; If a trip already exists, once the malfunction is-
! removed the associated system will activate

causing an-isolation of.the affected valves.

REFERENCES: OP 2115
CWD B-191301, sh. 1112-1116

i

|

LO

,
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RP09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: PCIS OROUP V (A.B) Isolation Failuri

NUMBER: RP09

11EX: Generic (A.B)

CAUSE: Isolation Relay (s) Stuck
16A-K26, 16A-K27 Relays

PLANT CONDITIONS:

Any Plant Condition

EFFECIX: The selected PCIS relay will fail to operate as
required by the corresponting trip logic. The
resulting relay failure will cause those valves
associated with the group V PCIS I or PCIS II
system valves from automatically isolating if
open. The affected valves will operate using
associated control switches. No annunciators will
be affected by this failure

If a trip already exists. once the malfunction is
removed the associated system will activate
causing an isolation of the affected valves.

REFERENCES: OP 2115
CWD B-191301, sh. 912

O
|

. - - - - _ - __________f__' _ _ __ __ __



|

RR01

VERHONT YANKEE NUCLEAR POWER CORPORA * TON

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Recirculation Loop (A.B) Rupture

NUMBER: RR01

TYPE: Generic. Variable (1001 Severity : Complete Break
At Normal 1001 Design Pressure. 28 inch Pipe)

QAllEE: Pipe Failure

PLANT CONDITIONS:

Reactor Startup or Power Operation

EFFECTE: This malfunction will result in a rupture of the
selected recirc loop (A.B) due to pipe failure at
the pump suction line. A loss of mass inventory
from the reactor vessel to the primary containment
will occur dependent on severity selected. The
reactor will scran due to either reactor low level
or high drywell pressure with a subsequent
isolation signal. Flow in the affected loop will
go to zero immediately. total drive flow will be a
function of pump coast down characteristics of the
remaining recirculation pump. As level decreases,
the jet pump suctions will uncovet resulting in.
core flow dropping to zero. The response of the
feedwater system will be of little affect.

Appropriate ECCS equipment will start and resupply
coolant to the reactor vessel. Vessel reflood
will be a function of energency core cooling
systems operating. Drywell temperature and
pressure increase will be a function of-the eneray
addition.

Renoval-of the malfunction requires
reinitialization of the Simulator.

REFERENCES: FSAR. Section 14.6.3

- _ _ . . . . .. . . .. ... .. . .f_.' . . . . . . . . .
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O
RR02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Temperature Equalizing Column Failure (A.B)

RUMBER: RR02

TYPE: Generic (A.B)

CAUSE: Steam Impinging on Reactor Level Fixed Reference
Les Located Upstream of Drywell Penetration X-280
(X-290D)

EL ANT CONDLTIONS :

() Any Plant Condition

EFFECTS: This malfunction will cause the selected reactor
temperature equaling column to fail due to steam
impinging on the associated reactor water level
fixed reference les located upstream of drywall
penetration X-280 (X-290D). The net effect of
increased temperature will be reflected on all of
the following instrumentation erroneously
indicating actual level

A) LI-72A (PNL 9-5)
B) LI-278 (PNL-9-5)
C) LT-72A.LT72C
D) LT-72B.LT-72D
E) LT-57A.LT-57B
F) LT-58A.LT-58B.LT-70.LT-6-52A.(B)
0) LI-57A.LI-57B (PNL 9-5)

LI-86 on panel 9-4 will not be affected.
.

H) LI-91A.LI-91B (PNL 9-3)

Applicable alarms and trip setpoints associated
with the systems initiated by the reactor
protection or safeguard system level switches will
respond as required. Removal of the malfunctionO will require reinitialization of the Simulator.

REFERENSIS: P+ID 0-191267. 191167

E i_-_-________ - ___
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O
RR03

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Recirculation Jet Pump Failure

NUMBER: RR03

IXEE: Generic. A(JPl+2) through J(JPt9+20)

CAUSE: Riser Break

O
PLANT CONDITIONS:

Reactor Startup or Power Operating Condition

EEEECII: This malfunction will result in selected rectre
jet pump (A(JPl+2) through J(JP19+20)] failure due
to inlet riser break internal to the RPV just
below the top allowing the entire rams head
assembly to become unattached. Recirculation flow
will discharge directly into the downconer region.
The flow distributiot, of the affected loop will be
changed causing reduced flow to all other affected
loop jet pumps. (Example - JPl and JP2) will drop
to zero and increase as reverse flow occurs from
the lower plenum up into the downcomer. The
reduced core flow will result in a noticeable
decrease in reactor power.

|
Removal of malfunction will require
reinitialization of the Simulator.

j

C
\ BIEEEEXCES: P+ID G-191267

GEK 9609 Reactor Recirculation

|
|

- _ [ '
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O
RR04

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

1111E Erratic Recire Jet Pump Flow

!WtiEIR: RR04

ILEE: Generic A(JPl+2) through J(JP19+20)

CJLQEX: Loose Ramshead

O
PLANT CONDITIONE:

Reactor Startup or Power Operation

EFFECTE: This malfunction will result in selected erratic
recire jet pump (A(JPl+2) through JtJP19+20)] flow
due to loose ramshead with subsequent change in
orientation. The misdirected flow causes random
oscillation about the normal value for selected
jet pump flow. No significant effects will be
evident in overall loop flow or core flow.

Removal of the malfunction will require simulator
reinitialization.

REFERENCE.E P+ID 0-191267
GEK 9609. Reactor Recirculation

O

-:
_______- - - _



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

O
RR05

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

11111: Drive Motor Breaker (A.B) Trip
,

i

NUMBER: RR05

TYPE: Generic (A,B)

0.JdlS_E : Overload Trip

O
V

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the selected recirc
motor generator set drive motor breaker (A.8) to
trip due to an overload trip. Drive motor current

' will spike and then drop to zero and the
associated motor generator supply breaker and
field breaker will trip. The " DRIVE MOTOR (A.B)
TRIP", "0EN A(B) Lockout" annunciator will
actuate. The associated reactor recirculation
pump will coast down with subsequent decrease in
loop flow. The reduction in core flow will cause

,

an abrupt decrease in core power to approximately

|
60%. Flow through the affected loop jet pumps

|
will coast down to zero and then increase slightly
as reverse flow occurs.

|

Removal of the malfunction will return the
selected drive motor breaker to noract. Use of

| ( IDA to rest lockouts must be used to reset the
!

lockout relays,
l

REFERENCES: OEK 9609
|

f
'

*r.
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O
RR06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE:
Recirculation Pusp Motor-Generator Field Breaker
Trip

NUMBER: RR06

T'I P E : Generic (A.B)

CAUSE: Overload Trip

O
PLANT CONDITIONS:

Any Plant Condition

EFFECTE: This malfunction will cause the selected Rx recircmotor generator A.(B) field breaker to trip due to
overload trip. The net effects will be the same
as malfunction RR05 (Drive motor breaker trip)
except the affected field breaker trips
simultaneously as the drive motor trips. This

produces a faster coastdown time due to the loss
of inertia with drive motor.

Removal of malfunction will restore selected Rx
recire M-G set field breaker to normal. Use of

IDA to reset lockouts must be used to reset
lockout relays.

REFERENCES: GEK 9609 Reactor Recirculation
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RR07

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IJILE: Recirculation Pump (A.B) Lower Seal Failure

NUMBER: RR07

TYPE: Generic. Variable (A.8)

CAUSE: Worn Seal (1001 Severity : 1.10MP)
NOTE: For Failure of Both Upper and Lower Seal.
1001 : 200PM

Y
PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will result in the selected
recire pump A(B) lower seal failure due to worn
seals. (1001 severity : 1.1 GPM) Failure of No. 1
seal (lower seal) is characterized by No. 2 seal
(upper seal) pressure approaching No. 1 seal
pressure with the seal leakage through No. 2
orifice increasing to about 1.1 GPM at 1001
severity giving a high controlled leakage alarm on
CRP 9-4. Seal temperatures will decrease with the
increase in leakage. Drywell equipment drain sump
pumping rate will increase as well as drywell air
temperature and pressure.

If malfunction RR08A(B) is active, leakage will be
limited to 20 GPM at 1001 severity.

Removal of malfunction will require
reinitialization of the Simulator.

REEERENC ES : GEK 9609. Reactor Recirculation
OP 2110
P+ID G-191159

*,c .
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O
RR08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IllLE: Recirculation Pump (A.8) Upper Seal Failure

NUMBER: RR08

TYPE- Generic. Variable (A.D)

1.1 GPM)CAUSE: Worn Seal (100% Severity :
NOTE: For Failure of Both Upper and Lower Seal.g
100% : 20 GPM

PLANT = CONDITIONS:

Any Plant condition

EFFECTS: This malfunction will result in the selected
recire pump A(B) upper seal failure due to worn

1.1 GPM) - failure of No. 2seals. (100% severity :
seal-(upper seal) is characterized by No. 2 seal
pressure dropping with concurrent high seal
leakage alarm.- No. i seal--(lower seal) will not
be affected. Seal temperatures will decrease with - _

the: increase in-leakage. Drywell air temperatures
and pressure will increase accordingly.

'

|
If malfunction RR07A(B) is active concurrently
leakage will be limited-to-20 GPM at 1001
severity.

Removal of malfunction will require
reinitialization of the simulator.

.

R E F ER E 5'C E S : GEK-9609. Reactor Recirculation
OP 2110

o -
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RR09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
,

CAUSE AND EFFECTS

TITLE: Recirculation Pump (A.B) Locked Rotor

NUMBER: RR09

TYPE: Generic (A.B)

CAUSE: Mechanical Seizure of Pump Shatt

PLANT CONDITIONS:

Any Plant Condition

(b EFFECTS: This malfunction will cause the selected Rx'recirc
pump rotor. (A.B) to-lock up due to mechanical
seizure of pump shaft. The affected recirc pump
will stop suddenly. Pump motor current and-power
will increase to starting values. The affected Rx
recirc pump 'PP MTR A(B) LOCKED ROTOR TRIP' will
cause actuation of the generator lockout relay
which in turn trips the associated MG drive motor
breaker and field breaker. Pump motor temperature
will increase for'several minutes'following the
pump trip then-begin to slowly decrease to normal
over 15 minutes. Loop drive flow will-drop-to
zero in less than 1.0 second. Drive actor amp

increase will not be observable due to the speed
of the transient.

Total core flow will decrease proportionally
.

resulting in increased voiding and a rapid power
: reduction. Vessel level will swell and will reach
the high level trip conditions with subsequent
closure of the main turbine stop valves, tripping,

.of RCIC and HPCI. Rx will scran from TSV closure.-

Removal of the malfunction will restore the
affected recire pump rotor to normal. Use of IDA
_to reset lockout relay will permit pump restart.

(
REFERENCES: OEK 9609 Reactor Recirculation

OP 2110 Reactor Recirculation
P+ID 0-191159

,

'
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O
RRI^

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILS.: Master Flow Controller Failure

NUMBER: RR10

IXEX: Discrete. Variable (0-1001 Controller output)

CAUSE: Electronic Failure of Master Controller Output

( PLANT CONDITIONS:

Reactor Startup or Power Operation

EEFECTS: This malfunction wil'. result in the failure of the
Rx recirc master flow controller due to electronic
failure of controller output. The output of the
master flow controller will go to the instructor
specified value. The individual loop speed
controllers will respond to the changing input
signal and adjust the associated Rx recirc pump MG
speed accordingly. The input to the loop side
speed controllers will be limited to the range of
approximately 50-102.5%. regardless of master
controller output.

The changing recirculation pump speed will cause
reactor power to change. However, a high power

scram is not expected to occur. If the loop speed
controllers are placed in manual, the individual
recire pump speeds can be returned to normal.

Removal of the malfunction will allow the master
flow controller output to return to its normal
value.

REFERENCES: GEK 9609. Reactor Recirculation

.I _ _ _ _ _ _ _ _ _ _ _ _ _
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RR11

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMUL <.0R MALFUNCTION

CAUSE AND EFFECTS

TITLE: Individual Loop (A.B) Flow Controller Failure

NUMBER: RR11

1121: Generic. Variable (A.B) (0-100% controller output)

CAREE: Electronic Failure of Individual Controller Output

O
ELANT CONDITIONS:

Reactor Startup or Operating at Fower

EFFECTS: This malfunction will result in the failure of the
selected (A.B) Ex recire. Individual loop flow }

controller due to electronic failure of the
affected controller output. The output of the
selected individual loop speed controller will go
to the instructor specified value. If the loop

speed controller is in the ' Balance' mode the
deviation meter will move in the opposite
direction. The recire pump speed will respond
accordingly. If feedwater flow ic less than 20%.
the output of the loop flow controller will not be
limited. but the input to the basic speed
controller will be limited to 20%.
This malfunction will affect both auto and manual
modee of operation of individual loop flow
controller.

Removal of the malfunction will allow the output
of the selected loop flow controller to return to
normal.

I

REEEREEEEE: GEK 96C9 Reactor Recirculation |

- .----_----_J_m___ _ _ _ _ .
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O
RR12

-VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Recire MG Set (A.B) Incomplete Sequence

NUMBER: RR12

TYPEt Generic (A.B)

CAUSE: Relay Failure Prevents Field Breaker Closure

PLANT CONDITIONS:
E

Rectre Pump Start
,

--( I EFFECTS: This malfunction will allow the selected Rx recire
loop (A.B) pump to be started. however the pump'

start sequence timer will initiate an incomplete

|
startup sequence due to relay failure with

L subsequent field breaker not closing within
approximately 16 seconds.

The following sequence of events will-occur:

A. Alarm 'MG Set A(B)-Seq Incom' actuates

| B. Alart ' GEN A(B) LKOT' actuates
C. Alarm 'MO Set A(B) SCP Tube LOK' actuates

| D. Alarm 'DRV MTR 2 Trip' actuates

i E. Drive Motor Trips
F. Generator trips and is locked out

field breaker does not close)
! 0. Rx recire pump parameters return to

initial prestart values

The selected Rx recirc loop may be started again
after all associated interlocks have been reset.-
however, the above events will be repeated. If

the ~ Rx recirc loop is in operation upon
malfunction activation, the pump will.not trip.

Removal of the malfunction will restore failed
OL| -

relay to normal, allowing normal start sequence
completion. Use of IDA for resetting GEN lockout
devices will be required.

REFERENCES: GEK - Reactor Recirculation
|
I .,
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RR13

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Recire Pump Scoop Tube (A.B) Lockup

NUMBER: RR13

TYPE: Generic. A.B

CMSE: Loos of Control Power

.Ov
PLANT CONDITIOEE:

Recire Pump Operating

EFFECT_E: This malfunction will cause the selected Rx recire
pump (A.B) scoop tube to lock up due to loss of
control power. The following events occur as a

result of the failure.

A. The scoop tube on the af f et ted recire pump MG
set will lock at its preser.t position.

B. Alarm 'HG set A(B) SCP tube LOK' actuates

C. The selected recire pump will not respond to
any changes in the speed control signal.
manually or automatically.

|
I

Removal of the malfunction will restore power to
i

|
the scoop tube and allow the scoop tube lockup

I reset pushbutton to reset the scoop tube with
! \ subsequent response from the speed control as
\- required.

REFERENCES: GEK - 9609. Reactor Recirculation

' :,



. .

, ,
. . .

1
|

|

|

O
RR14

VERMONT YANKEE NUCLEAR POVER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Recirc Pump (A.B) Discharge Valve Gate Separation

NXMIR: RR14

11EE: Generic (A.B)

CAV11:
Valve Failure (Melfunction Will Only Actuate When
Valve is Fully closed)

O
21 AFT C0NDLT10M

Plant Startup

EFFECTS: This malfunction will result in the selected Rx
rectre pump discharge valve V-2-53A.(V-i-53B) gate
to separate due to mechanical failure of the
valve. This ralfunction will only be actuated
when the selected valve is in the fully closed
position. Selected pump discharge valve position
indication will not be affected. Operation of the
control room panel (9-4) valve control switch will
not be affected. However. the affseted loop flow
will not increase as expected from normal valve
opening. Recirc loop flow will be limited to
capacity of pump discharge bypass valve V-2-
$4A(B).

!
Removal of the salfunction will require
reinitialization of the Simulator.

BIFERENCEli OEK 9609. Reactor Recirculation

. _ _ _-- _-__ _-_ L_? ..
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RH15

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

TITLE: Yarway Variable Les (A.B) Draining (Instrument
Line Failure Outside of Drywell)

NUMBER: RRi$

ILEE: Generic (A.8)

(~ CAMSI: Pit,ing Failure of Nuclear Boiler Vessel
Instrumentation Outside of Drywell Located Between
Root Valve 14A(B) and SL-15A(B)

PLANT COED 111HER:

Any Plant Condition

E F F ECTS. : This malfunction will result in the failure of the
selected yarway variable leg (A.B) for the nuclear
boiler vessel instrumentation outside of the
primary containment located between root valve
14A(B) and SL-15A(B). due to piping failure. This

event results in a 100 GPM leak from the reactor
pressure vessel to the secondary containment. All
affected level instrumentation will indicate fully
downscale. Water level logic A(B) will indicate
the tripped condition. Area radiation monitoring

will indicate an increase in radiation level of
the area. The piping failure may be isolated by
use of IDA for instrument root valve. Removal of
the malfunction will return the yarway variable
les and vessel instrumentation to normal.()

R E F E R E NC E S.: P+ID 0-191267

--- - _ _ . _ _ . _ _ . _ . . . ____ __ _ f ' . _ .
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O
RR16

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR Hall' UNCTION

CAUSE AND EFFECTS

T_LT.LI: Rectre Pump (A.8) Discharge Valve Fails to open

HilMf,J1: RR16

TYPE: Generic. (A.8)

CAMI: Mechanical Binding

ELAXT ... CON DI T I ON S

Plant Startup

i

EI.II_Cll This malfunction will result in the selected Rx
recirc pump discharge valve I-2-SA(B) failing to
open due to mechanical binding. Selected pump
discharge valve position indication will refler,t
this event. The affected Rx recire loop flov

,

cannot be changed except from operation of the
f
' bypass valve.

Removal of the malfunction will return the
selected Rx recirc pump discharge valve to normal
allowing operation of the valve.

REEIREECES: GEK 9609 - Reactor Recirculation

|
|

1

'

|
=- -- --- . . _. _. _ _ . _ ._._n .__
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RR17

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

UAUSE AND EFFECTS

IJILE: Rectre M0 AC Lube Oil Pump Trip

EEMRIR: RR17

IEEE: Generic. (A.B.C.D.E.F)

CAMSI: Overload Trip

O
EL ANT CONDITIONE:

Any Plant Condition

EFFECTS: This malfunction will cause the selected Rx recire
MO set AC lube oil pump (A-F) to trip if running.

i

t
The standby AC lube oil pump will auto start on
interlock. Loss of all AC lube oil pumps will
result in the auto start of the DC lube oil pump

r at 10 PSIO. the associated Rx rectro M0 set drive
motor breaker will trip due to 'HO set A(B)
L.0.PRLO. a scoop tube lock will occur.

Removal of the malfunction will allow return
selected AC lube oil pump to normal.

REFEREECES: GEK 9609. Reactor Recirculation

O

. _ : . .
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O
RWO!

VERHONT YANKEE NUCLEAR POWER CORPORATION

SINULATOR MALFUNCTION

CAUSE AND EFFECTS

III.LI: Rod Worch Minimizer Failure

ElfMBER: RWO!

TYPE: Discrete

CAUSE: Failure of the RWM Automatic Bypass Circuit

O
EJ. ANT CONDITIONE:

| Plant Startup

EFFECTS: This malfunction will cause the RWM to become
bypassed regardless of power level. The auto

:

f bypass status light will actuate. Any withdraw or
insert errors will not produce a rod block.

,

,

Removal of the malfunction will allow the RWH to
operate as required.

REFERENCES: GEK 34687

'O

-. --- . . . ._ __ _ __ n_ __
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RWO2

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILI Rod Worth Minimizer Falls to Initialize

EH11BIE: RW02

11EE: Discrete

CAMEE: RWM Computer Failure

O
PLANT CONR11LQER:

Plant Startup

EFFECTS: This malfunction will cause the Rod Worth
Minimizer to fail to initialize due to RWM
computer failure. The RWH will not allow latching
the preprogrammed control rod withdrawal / insertion
sequence A(B). A RWM rod block will exist
prohibiting control rod withdrawal movement.

Removal of the malfunction will allow the Rod
Worth Minimizer to initialize as a required and
subsequently latching the selected rod sequence.

REFERENCES: OEK 34687. Rod Worth Minimizer

A
V

1

|

| *r
_ - -
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O,

RXOi
i

YERMONT YANKEE NUCLEAR F0WER CORPORATION

SIMULATOR MALFUNCTION
i

CAJSE AND EFFECTS
i

;

| TITLE: Fuel Clad Failure

NUMBER: RX01

71P.1: Discrete. Variable (i001 = 5.5 x 10' R/hr)
! I

!

CAUSE: Fuel Clad Degradation

|

PLANT CONDITIONS:
|

Reactor Operating at Power. 1 - 1001 |

EFFECTS: This malfunction will cause an increase in coolant
activity at the selected severity in addition to
the normal full power background level. The
increased activity will be evidenced on the main
staan line radiation monitors. Fission product

,

activity-released by the fuel cladding failure
will be propagated'from the reactor throughout the
plant by.nain steam and/or other systems receiving
water or steam from this source. Radiation alares
and indications vill respond appropriately. As
severity increases to MSIV closure trip--setpoint.

reactor scram occurs as well as-a Group-!a

isolation. Reactor _ pressure will increase as a |

function of initial power level and decay heat
generation. Relief valves will operate as ,

necessary.-

( Removal of the malfunction will require re-
initialization of the Simulator.

REFERENCES: FSAR. Section 14.6.3 |
|

-,, - ,_ , . - _ . _ . . _ . . _ . _ , ,_.._.. _ _., _ __, _ _ _ __ __ , ,.
r e
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O
R X 0 '.

VERMONT YANKEE NUCLEAR POWER CORPORATION

SINULATOR HALFUNCTION

CAUSE AND EFFECTS

TITLE: Increased Rod (XX-YY) Worth

NUMBER: RX02

|TYPE Generic

CAEEI: Selected Control Rod (XX-YY) Worth Increases 2001 |

PLANT CONDITIONS:

Plant Startup or Power Operation

EFFECTS: This malfunction will cause the selected control
rod (s) (XX-YY) worth to increase 2001, when it is
withdrawn to the new position. The associated
reactivity change co the core will be reflected on
all neutron monitoring instrumentation.
Reinsertion of the affected control rod (s) will
return reactivity to its original value, if the
upscale trip setpoint did not cause a reactor
scram, all associated alaras will actuate as the
event occurs.

Removal of the malfunction for the selected
control rod will return that rod's worth to normal
expected values.

REFERENCES: FSAR. Section 14

: ,
. .
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O
SL01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

11111: SLC Pump (A.B) Trip

NUMBER: SL01

IJEE: Generic (A.B)

CAMSI: Relay (42) Failura.

O
PLANT CONDIT1 DES:

SLC System Operating

EFFECTS: This malfunction will cause the selected SLC
pump (s) to trip due to a failure of relay (42)
device. for the affected motor. The SLC pump

discharge header pressure will reflect actual
reactor pressure. The affected SLC pump red
(running) indicating lamp will extinguish and
green (stop) lamp will illuminate on CRP 9-5. If

SLC is being injected to the RPV at the time of
trip. neutron activity response will depend on
core reactivity. SLC tank level will stop
decreasing. The red flow indicating lamp will
extinguish. The operator may use the unaffected
SLC pump to continue the boron solution injection.
All applicable annunciators will actuate when
appropriate.

Removal of the malfunction will restore SLC
pusp(s) to normal operation.

REEEEENCES: CVD B-191301, sh. 1200,1203
P+ID 0-191171
OP 2124

. .

_____1____t_____ _
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O
SLO 2

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: SLC Squib Valve (A.B) Fails to Fire

NUMBER: SLO 2

TYPE: Generic (A.B)

CAMEI: Switch 11A-S1 Contacts 5-50 and/or 6-6C Fall open

O
PLANT CONDITIONS:''

SLC System Operation Required

EFFECTE: This malfunction will cause the selected SLC squib
valve (s) not to fire. The continuity indicating
lamp (s) will remain illuminated.

If the standby liquid control switch is placed in
system 1 position, the pump will start but the
squib valve will not open. Pump discharge
pressure will rise to about 1400 psig. The relief
valve will open allowing the pump discharge to
return to SLC tank. No transient will be
observable on the tank level indicator. The RWCU
system will isolate. but no boron solution will
reach the reactor vessel. SLC (red) flow
indicating lamp will remain extinguished.

Removal of the malfunction will restore the failed
contact (s) to normal. If the SLC switch is still
in the system i position, the squib valve will
fire and boron solution will begin to be pumped
into the reactor.()

PEFERENCES: CWD B-191301, ch. 1200-1203
P+1D 0-191171
OP 2124

- - - - - .- _ _ - . _L I _._ _ _ _ _ _ _ _ _ _ _ _ _ _
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O
SLO 3

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: SLC Storage Tank Leak

NUMBER: SLO 3

11E1: Discrete. Variable (100% : 50% Pump Suction Pipe
Diameter. 2 1/2 inch)

CAUSE: SLC Pump A Suction Flange Leak

PLANT CONDITIONS:

Any Plant Condition

Eff_EflII: This malfunction will cause SLC pump "A" suction
flange to leak at severity selected. Boron
solution will leak too the SLC compartment floor.
SLC tank level will decrease. the rate being
dependent upon severity selected.

If SLC flange is allowed to continue to leak, tank
level will decrease to zero. SLC low level
annunciator will actuate and tank temperature will
decrease to ambient more rapidly since the
detector is uncovered. The low temperature
annunciator will actuate if temperature decreases
below 7 5'F .

If the pumpn are running with no solution in the
tank, or are running when level reaches zero.
discharge pressure will decrease as if the pump
had been stopped, dropping quickly to reactor
pressure and then decaying to atmospheric
pressure.

Removal of the malfunction will stop the leakage.
If desired. the tank may be refilled using an IDA.

O REFERENCES: CWD B-191301. sh. 1200-1203
P*ID 0-191171
OP 2124

, .

I____i___ _________
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O
SW01

|

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

TITLE: RBCCW Pump (A.8) Trip

NUMBER: SW01
l

11EE: Generic (A.8)

CAUSE: Activation of Magnetic Overload Device

() PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause the selected RBCCW
pump to trip. RBCCW system flow and pressure will
decrease. As system pressure decreases to
approximately 74 psig the standby pump will auto
start. providing its control switch is not in the
pull-to-lock position. System flow and pressure

will return to normal.

If both RBCCW pumps are tripped the temperatures
of equipment cooled by RBCCW will increase. These
components includes recirc pump coolers. RRUs.
drywell equipment drain sump cooler. fuel pool
heat exchangers. NRHX. RWCU pump coolers. RHR pump
coolers. CRD pump coolers. reactor building drain
aump coolers, containment air compressor and
radwaste equipment. All associated annunciators
will actuate when apptopriate.

Removal of malfunction (s) will allow restart of
the affected pump (s) and subsequent decay of high

() temperatures on associated equipment.

REFERENCE 1: CWD B-191301, sh. 441-442
OP 2112
P+1D 0-191159. sh. 3

-- . _ . . - _ _ !_ _ '_ - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _
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O
SV02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Loss of RBCCW Flow to Drywell Coolers
(RRV-1.2.3.4)

NUMBER: SWO2

TYPE: Generic (RRU-1.2.3.4)

CAVSE: Selecteo RBCCW Outlet Valve (s) RCW-710, 72C. 73C.

() 74C Fails Closed

PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause selected RRU RBCCW
outlet valve (s) to close, resulting in a loss of
flow to the drywell cooler (s). The loss of flow
through each cooler will be indicated by an
increase in air outlet temperature on recorder
TRI-149-1 CRP 9-25.

The loss of RBCCW flow to the drywell coolers will
result in an increase in drywell temperature and
pressure. The magnitude of the temperature and
pressure increase will depend upon the number of
coolers affected. High drywell pressure will
result in a reactor scram. isolation signal and
ECCS actuation. Associated annunciators will
actuate when appropriate.

Removal of the walfunction will restore RRU RBCCW
outlet valve (s) to normal.

1

REFERENCES: P+ID 0-191159. sh, 3
CWD B-191301. sh. 1226. 1415-1418
OP 2182

.___-_____?_ -|- - - -
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O
SWO3

VERMONT YANKEE NUCLEAR POWER CORPORATION |

|

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS
I
|

I

TITLE: RWCU NRHX Temperature Control Valva (TCV-5A) Falls
Closed

!EffAER: SWO3

TYPEr Discrete
:

CAUSE: Device TC-104-5 Fails. Such That (TCV-5A) Closes
O

PLANT CONDITIDNS:

RWCU System Operating

EFFECTS: This malfunction will cause TC-104-5 to fall.
which closes TCV-5A. RBCCW flow to RWCU non-
regenerative heat exchangers will stop. Clean up

filter inlet temperature high annunciator will
actuate at 13 0 'F . RWCU system will isolate at
140'F., the system supply isolation valves MOV15
and 18 and system return valve MOV68 auto close
simultaneously. The RWCU pumps trip due to
isolation valves not full open. Clean up heat

exchanger temperature high annunciator will
actuate at 14 0'F .

Removal of the malfunction will return TC-104-5 to
normal operation.

T REFERENCES: P+1D 0-191159, sh. 3
f^l\- 0-191178, sh. 1

CWD B-191301. sh. 903-904. 909-912, 923. 1121
OP 2112

. :
-
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1

f

O
SWO4

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

|

LLILI: RBCCW Surge Tank Makeup Valve (LCV-1) Failure 1

I

EEffRER: SWO4

11EE: Discrete. Variable (0- 100% of Valve Position)

CA!J11: Solenoid Valve failure

ELART CON _plLLQUEs

Any Plant Condition

EFFECTS: This malfunction will cause the RBCCW surge tank
makeup valve to fall at the severity selected from
O to 100% of valve position.-

At 100% severity the makeup valve will fail to the
full open position causing the surge tank to fill
up and overflow to the reactor building floor
drain system sump. Makeup water to the RBCCW
surge tank can be isolated by closing RCW-14?A via
IDA.

At 0% severity the makeup valve will fall to the
full closed position preventing any makeup to the
surge tank to make up for the water lost due to
leakage. Depending on the size of the leakage.
the surge tank and surge line will eventually
empty _which will result in RBCCW pump cavitation.,

Pump cavitation will result in a-loss of system
flow and eventual pump trip on overcurrent due to
binding of the pump wearing rings.

Removal of the malfunction will restore tne
solenoid valve to normal.

O
REFEREEGIE: P+ID 0-191159. sh. 3

OP 2182
CWD B-191301, sh. 463

-- - -- --- - - -. - _ .0
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O
SWOS

VERHONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR HALFUNCTION

CAUSE AND EFFECTS

11T11: RBCCW lle a t Exchanger Tube Leak

EVEfLER: SWOS

IlEE: Generic (A.B) Variable (100% 50 GPM at Normal
Differential Pressure)

QLVRI: RBCCW liest Exchanger Tube Failure

O
ELANI.301RLTl0NE:

Any Plant Condition

EEEERIS: This malfunction will cause the selected RBCCW
llX ( s ) tubes to leak service water into the RilCCW
System. RBCCW surge tank level will increase.
Dependent upon severity of leak selected will
determine the time the high level annunciator in
PNL 9-6 will actuate. If no action is taken to
isolate the leaking heat exchanger. the surge tank
will overflow to the reactor building floor and be
collected by the reactor building floor drain
system sump. Appropriate annunciators will
actuate.

The affected heat exchanger may be isolated using
the IDA function provided. The malfunction can be
removed restoring the RBCCW heat exchanger to
normal.

p,

U
REEEEEECII: OP 2182

P+1D 0-191159, sh. 3
CWD B-191301, sh. 54

'
- _. _ _ ._.

,
_. _ _ . _ _ _
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SWO6
!
!

|
iVERHONT YANKEE NUCLEAR POWER CORPORATION

SINULATOR MALFUNCTION

I
CAUSE AND EFFECTS

11111: RBCCW System Header Leak

NUMBER: SWO6

TYPE: Discrete. Variable (1001 : 501 Pipe Diameter 8
inch Pipe)

CAMil: Pipe Failure at Discharge of the RFCCW llent
Exchanger Downstream of RCW-!!8.

>

PLANT CQNDITIONE:

Any Plant Condition

,

EFFECTS: This malfunction will result in leakage of RBCCW
system water into the reactor building. The water
will collect in the reactor building floor drain
sump. If level reaches the high level cetpoint. a
sump high level alarm will actuate.

If leakage out of the ABCCW wyst.en is equal to or
less than the surge tank makeup flow rate, the
RBCCW system inventory will be atintained. If the
RBCCW system inventory cannot be haintained, the
surge tank level will decrease. The rate of
decrease will be dependent upon the malfunction
severity.

When the pusp suction pressure decreases below the
required NPSH. the RBCCW pumps will cavitate.
Additional loss of inventory will result in a loss
of system flow and eventual pump trip.

Removal of the malfunction will stop the leak.

REFERENCES: P+ID 0-191159. sh, 3
OP 2182

.
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O
SWO7

|

VERMONT YANKEE NUCLEAR POWER CORIORATION
i

|
SIMULATOR MALFUNCTION

I

CAUSE AND EffECTT

TITLE: Service Water Pump (A.B.C.D) Tr: l

l

i

HMSIR: SWO7

11EE: Generic (A.B.C.D)

CAMS 1: Activation of instantaneous Overcurrent Device
($0)

O
PLANT CONDITIQHE:

Any Plant Condition

EFFECTS: This malfunction will result in the selected
service water pump to trip. If running. The
associated pump trip annunciator will actuate.
System flow and pressure will begin to decrease.
If pressure approaches approximately 90 pais, the
standby pump will auto start as required by the
control switch. Ile a t load temperatures will be

dependent upon the flow through the system.

Removal of the malfunction will restore the
affected service water pump to normal operation.

REFERENCES: P+ID 0-191159
OP 2181
CWD B-191301. sh. 424-427

.

. - - - - - - - - - -
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SWO8

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IllLE: RHR Service Water Pump (A.B.C.D) Trio

NUMBER: SWO8

TYPE Generic (A.B.C.D)

CAUSE: Activation of Instantaneous 0"crcurrent Device
(50)

PLANT CONDITIONS:

RHR Service Water System Operating

EFFECTS: This malfunction will cause the selected RHR
Service Water pump. If running, to trip. The
associated pump trip annunciator will actuate.
The affected loop flow will decrease to zero and
pressure will go to static pressure. If the
alternate pump is operating. flow and pressure
will drop to the capacity of the remaining pump.

During shutdown cooling operations, the reduction
in heat removal will reflect back to the RHR
system and reactor coolant system. If the heat
exchanger is being utilized for suppression pool
cooling, the loss of heat removal will be seen in
suppression pool temperature.

Removal of the malfunction will allow the affected
( pump to be restarted.

REEERfj_QJJ_1 F+1D 0-191159, 191172
CWD B-191301, sh. 1304-1307

.-- - . - ' . - ..

!
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O
SWO9

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

11111: Service Water Crossconnect Valve (SW-19A/B) Fails
Closed

HMMBIE: SWO9

TYPE: Generic (A.B)

EAQEE: Switch SW-90A Closing Contacts (3-3T) Weld Closed
-

ELANT CON!i1TIONS:

Any Plant Condition

EFFECTE: This malfunction will cause the selected service
water crossconnect valve SW-19A and/or 19B. If
open, to fall to the closed position. If valve is
already closed, it will not open. Valve position
indicating light on CRP 9-6 will reflect the
closure of the selected valve. No other effects

will be seen.

Removal of the malfunction will restore service
water crossconnect valve (s) to normal operation.

REFERENCEE: P+ID 0-191159
CWD B-191301 sh. 458A.B

O

. ~ --

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

O
SW10

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR NALFUNCTION

CAUSE AND EFFECTS

TITLI: Service Water Strainer (A.B) Plugged

tLUM1H: SW10

1

11EE: Generic (A.8). Varisble (100% s Complete Blockage)

CLVRI: Marine Growth

O PLANT CONDITIQER:

Any Plant Condition i

!

EFFECTS: This malfunction will result in blockage of the
selected service water strainer. The blockage

rate will be limited to 101 per minute.
independent of the malfunction severity ramp time.
The blockage will result in reduced flow through
the strainer and an increase in strainer
differential pressure. As strainer differential
pressure increases, a high D/P alarm will actuate
at 4 paid.

If only one service water header is in operation,
service water header flow and pressure will
decrease. Heat load temperatures of the systems
supplied by service water will be dependent on the
flow through the system.

The strainer bypass valve may be operated at any
time using an IDA to restore system flow.

Removal of the malfunction will return the
O- strainer to normal operation.

RIERMC.II: P+ID 0-191159
OP 2191

.,
.___ .._ __ _. -. . 4 _ _ _ _ , _ . . .
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O
SW11

i

VERMONT YANKEE NUCLEAR POWER CORPORATION |
\<

SIMULATOR MALFUNCTION ,

!

CAUSE AND EFFECTS

TITLE: Service Water Traveling Screen (A.B) Fouling

NUMBER: SW!!

TYPE: Generic (A,B). Variable (1001 : Service Water Pump
Trip)

r' CAUSE: Debris in Service Water Intake
k_

PLANT CONDIT1QEE:

Any Plant Condition

EFFECTS: This malfunction will cause the selected servicewater traveling screen to foul to the desired
severity. Screen wash will have no effect on the
rate at which the screen diff level increases.Traveling screen diff high annunciator will
actuate at 10 inches water. At 1001 severity,

service water system pressure and flow will
decrease and in approximately 10 mins. The
affected service water pump (s) will cavitate and
trip on overcurrent. All associated annunciators
will actuate when appropriate.

Removal of the malfunction will restore theaffected service water traveling screen to normal
operation. however, if the overcurrent trip occurs
due to cavitation, removal of malfunction will
require Simulator reinitialization.()

REFERENCEE: P+ID G-191159

f '

. _ _ _ - ~ ,- .I -- ,
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O
SW12

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Service Water Pipe failure in Turbine Building

NUMBER: SW12

TYPE: Discrete. Variable (1001 : Complete Pipe Break. 16
inch pipe)

CAUSE: Flange Break at Spool Piece "B" Off Nonessential
Service Water Header

PLANT CONDITIO1ll

Service Water Systen Operatine

EFFECTS: This malfunction will cause service water to leak.
at-the severity selected. from spool piece "B"
flange to the turbine building floor sump system.
Service water' system pressure decreases. Service
water header pressure low annunciator on CRP 9-6
actuates. The standby service water pump (s), if

in automatic. will start. Heat load temperatures
of the systema serviced by service water will be
dependent on the flow through each. individual
component. Changes in system flow will be
indicated on the pusp current' meters. All

associated annunciators will actuate when
appropriate. ,

Closing turbine building isolation valve SW-20
will stop the leak and isolate the nonessential
loads.--Insediate shutdown of the plant would be
required.

.

Removal of the malfunction will return-the service
water system to normal operation.

REFEBENCES: P*ID 0-191159. sh. 2

I *
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I

O
SW13

|

VERHONT YANKEE NUCLEAR POWER CORPORATION j

SIMULATOR MALFUNCTION

CAUSE AND EFFECTb

TITLE: Loss of Service Water to the Emergency Diesel
Generator

|

1

NUMBER: SW13 |

LLEX: Generic (A.8)
|

CAMil: Diesel Generator Service Water FCV28A/B SolenoidO Fails to the Closed Position

EL ANT CONDITIONS :

Emergency Diesel Generator Running

EFFECTE: This malfunction will cause the selected diesel
generator service water flow control valve to
close or if already closed it will not open. This
will result in a loss of cooling water to the
diesel generator, which will cause diesel
generator temperatures to increase. The diesel
will eventually trip due to high temperature. All

associated annunciators will actuate when
appropriate.

Removal of the malfunction will restore the diesel
generator service water FCV28A and/or 288 to
normal.

() REFERENCES: CWD B-191301, sh. 610-611
P+ID 0-191159, 191270
Fairbanks Morse Diesel Generator Technical Manual

_ _ - - . _ - _ _ _ __ _ _ . . _ .tA. . . _ . _ __ - . _ . .
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sW14

4

VERHONT YANKEE NUCLEAR POWER CORPORATION

SlHULATOR MALFUNCTION

CAUSE AND EFFECTS

IllLE: TBCCW Pump (A.8) Trip

lu!11RIR SW!4

IXEI: Generic (A.8)

CAVAI: Activation of Thermal Relay Device (49)
i

ELA1T CONDITIONS:

Any Plant Condition

EEEECIA: This malfunction will cause the selected TBCCW
pump to trip. If TBCCW system flow and pressure
decreases t 65 pais the standby pump will auto
start, providing its control switch is not in the
pull *to-lock position. System pressure and flow
will return to their original value.

If both TBCCW pumps are Leipped, the associated
temperatures of equipment cooled by TBCCW will
begin to increase.

Removal of the malfunction will allow restart of
the affected pumpts) and subsequent decay of high
temperatures of associated equipment.

REFERENCE 1: CWD B-191301. sh. 456-457
/'')

OP 2183
(_) P+1D 0-191159. sh.4

/ 1___. _ _ _ _- - _ , _ . - . . _ _ _ _ _ _
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SW15

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: TBCCW Heat Exchanger (A.8) Tube leak

NUMBER: SWi$

1121: Generic (A.B). Variable (1001 : 50 GPM at Normal
Differential Pressure)

CAUSE:
Selected A.D TBCCW Heat Exchanger Tube Failure

O
PLANT CONDITIONS:

Any Plant Condition

EFFECTS: This malfunction will cause tS+ 9 elected TBCCW
llX(s) tubes to leak service w-s. t into the TBCCW
system. TBCCW surge tank level will increase.
Dependent upon severity of leak selected will
determine the time the high level annunciator on
CRP 9-6 will actuate. If no action la taken to
isolate the leaking heat exchanger the surge tank
will overflow to the floor and be collected by the
turbine building floor drain s'estem. Appropriate

annunciators will act ste. The heat exchanger may

be isolated via IDA.

Removal of the malfunction will restore the TBCCW
heat exchanger to normal.

2EFERENCES: P+ID 0-191159, sh. 4O RP 2183
CWD B-191301, sh. 54

e +
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O
SW16

YERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALTUNCTION

CAUSE AND EFFECTS

TITLE: TBCCW liest Exchanger (A.8) Relief Yalve Lift

:
NUMBER: SW16

11EE: Generic (A.B)

CAM 11: Faulty TBCCW Relief Valve

ELA NT . CON DITIDES:

Any Plant Condition

EFFECTS: This malfunction will result in leakage of TBCCW
system water into the turbine building. The water
will collect in the turbine building floor drain
systum sump. If the sump-level reaches the high
level setpoint, a sump high level alarm will
actuate.

If the leakage out of the TBCCW system is equal to
or less than the surge tank makeup flow rate, the
TBCCW system inventory will be maintained. If the
TBCCW uystem inventory cannot be maintained. the

'

surge tank level will decrease. The rate of
decrease will depend upon the malfunction
severity.

When the pump suction pressure decreases below the
required NPSif. the TBCCW pumps still start to
cavitate. Additional loss of inventory will
result'in a loss of-system flow and eventual pump
trip on overcurrent due to binding of the pump
wearing rings. -The effects of loss of-system flow
are. described in malfunction SW14 effects.

1

Removal of the malfunction will stop the leak.

REFERENCES: P+1D 0-1911.59. sh. 4
RP 2183

,- .
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TC01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOP MALFUNCTION

CAUSE AND EFtsCTS

TITLE: Turbine Trip

NUMBER: TC01

IJf_E Discrete

CAUSE: Emergency Gevernor Trip Valve Latch Failure

O
'

PLANT CONDITIONS:

Reactor Operating At Power. Turbine Operating

EFFECTS: The emergency trip valve will shift causing the
turbine to trip. The overspeed trip indicating '

light and annunciator will actuate. The reactot
will scram 43 the turbine stop valves close if
turbine f l i '.i. stage press is 2 220 psig. The
bypass val *,ca will open to control pressure.
Generator output will drop rapidly to zero and the
generator will trip due to a Gen lockout caused by
the turbine trip.

Attempting to reset the master trip will cause the
trip indicating light.to extinguish and the
annunciator to clear. but the device will trip
again when the switches returned.

Removal of this malfunction will restore normal
operation of the energency trip valve mechanism.

'

(o~T
REFERENCES: GE Turbine Technical Manual

CWD B-191301, sh. 133

'
__

, 1
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O
TC02

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

111LE: Turbine Bypass Valve (1-10) Fails Open

NUMBER: TC02

TYPE: Generic (1.2.3.4.5.6.7.8.9,10)

CAUSE: Valve Servo Motor Failure

O
PLANT CONDITIONS:

Plant Startup/ Shutdown or Power Optration

EFFECTS: This malfunction will cause the selected turbine
bypass valve (s) to fail open. The affected bypass
valve (s) will go to the full open position if
closed or will remain open if required to close.
If EPR/MPR in control the MHC system will respond
to maintain reactor pressure constant. If the

pressure control system catanot maintain pressure,
the reactor will depressurize and if< 800 psig
reactor pressure is reached with the mode switch
in run a Group I isolation will occur. If a scram
occurs and bypass valves are failed open, reactor
cooldown may be excessive.

Removal of the malfunction (s) will return the
turbine bypass valve (s) to normal operations.

() PEFERENCES: GEK 5585

I
- - - -. _______.._ _ _ __
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O
TCO'

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS
.

TITLE: Turbine Bypass Valve (1-10) Fails Closed

NUMBER: TC03

T111: Generic (1.2.3.4.5.6.7.8.9.10)

CAUSE: Valve Servo Motor Failure

O
PLANT CONDITIONS:

Plant Startup/ Shutdown or Power Operation

EFFECTS: This malfunction will result in the selected
bypass valve (s) to go to the full closed position
if open or will remain in the closed position if
required to open. Reactor main steam pressure
control system will respond as necessary to
maintain reactor pressure constant. If the bypass

valves are being used to maintain reactor
pressure, pressure will begin to increase and the
noneffected bypass valves will maintain pressure.
If at higher power levels, safety / relief valves
will relieve reactor pressure when the appropriate
valve setpoints are reached. Torus temperature

and levels will reflect this energy addition. All

associated i r.d i c a t o r s , recorders and alarms will
respond as cppropriate.

Removal of the malfunction will return the turbine
bypass valve (s) affected to normal operation.

REFERENCES: GEK 5585

| | _ _ _ _
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O
TC04

,

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Pressure Regulator Oscillation (EPR.MPR)

NUMBER: TC04

TYPE: Discrete. Variable (1001:Plus and Minus 10 psig
Swing) (A:EPR. B:MPR)

\
C AURE: Control System Failure

ELANT CONDITIONS:

Reactor Operating at Power, 1-1001

EFFECTS: This malfunction will cause the selected pressure
regulator (EPR.MPR) to oscillate if controlling
reactor pressure at the time of the malfunction
insertion. This will cause variations in turbine
main control valves (or bypass valves) positions.
As the control valves increase and decrease
position. they will cause subsequent perturbations
in reactor pressure and main steam flow /feedwater
flow. The net effect will be reactor power
oscillations. and possible reactor scram on high
neutron flux also vessel level swing with the
steam / feed flow changes. Indications of valve
position, reactor vessel level, power. steam flow,
feedwater flow, and generator output will reflect
the steady state oscillation pattern. All

appropriate annunciators will actuate if setpoint
is reached.

O Removal of the malfunction will restore the
selected pressure regulator to normal operation.

REFERENCES: OEK 5585

_ _ ' .
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O
TC05

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Electronic Pressure Regulator Failure

NUMBER: TC05

TYPE: Variable (9-100% Stroke)

CAUSE: Main Steam Pressure Transducer DT-4 Failure

O
PL ANT CONDJTI0hl:

Reactor Startup or Power Operating Condition

EFFECTS: .The output stroke of the electronic pressure
regulator will go to the instructor specified
value. If the stroke falla low, the control
system will respond by closing the control valves.
The mechar.ical pressure regulator will take over
to limit the transient. The EPR servo will drive
to zero.

If the instructor specified value of EPR stroke is
failed high, the control valves will open to the
mechanical ' Reactor Flow Limit' stop. Reactor
pressure will decrease.

Removal of the malfunction will restore normal
operation of the pressure transducer.

O' P E F ER ENC ES : GEK 5585 GE Turbine Manual
CWD B-191301, Sh. 110

*
.- . _ _ l_



O
TC06

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION
|

CAUSE AND EFFECTS

TITLE: Mechanical Pressure Regulator Failure

NUMBER: TC06

ILEE: Variable (0-100% of Sensed Pressure Range)

CAUSE: Failure of the Mechanical Pressure Sensor

O
PLANT CONDITIONS:

Reactor Startup or Power Operation

EFFECTS: The mechanical pressure regulator sensed pressure
input will go too the instructor specified value.
If the MPR sensed pressure signal is failed low
the MPR output stroke will increase, if the MPR
stroke becomes greater than the EPR stroke it will
cause the control valves to open, reactortpressure
will decrease and the EPR will drive low.

Removal of malfunction TC06 will restore normal
operation of the MPR.

REFERENCES: GEK 5585 GE Turbine Manual
CWD B-191301. Sh. 110

0
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O
TC07

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

IIILE:
Turbine Speed Control Unit Fails (High/ Low)

NUMBER: TC07

TYPE: Discrete A:High. B: Low

CAUSE: Speed Load Changer Fails to Maximum /Hinimum

PLANT CONDITIONS:

Plant Startup

EFFECTS: This malfunction will result in the turbine speed
control unit failing high/ low due to failure of
the speed / load changer. The speed / load changer
controls the turbine speed when the generator is
not connected to the bus, and can be used to load
or unload the generator when it is supplying power
to the system. The speed / load changer is equipped
for motor or hand operation and is provided with
two stops to limit its operating range within
predetermined limits. If the speed / load changer

fails high. the speed of the turbine generator
will increase to 1071 speed at no-load with rated
steam conditions. If the speed / load changer fails
low, then the turbine generator speed will be
limited to 951 speed at no-load with rated steam
conditions. However, if on the grid. failing high
will result in additional loading of turbine-
generator (provided MHC is not controlling turbine
load) and failing low will result in unloading the
turbine generator. (MHC will open bypass valves ,

I

to maintain reactor pressure). In the event the
reactor is below rated conditions, a greater
control valve opening is required to drive the
turbine. All applicable alarms will actuate as
conditions require.

Removal of the malfunction will return the speed
control unit to normal.

REEEEEEES : GEK 5585. OE Turbine Manual

'__ _ _ _ - -'
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TC08

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLI: Turbine Control Valve (1.2.3,4) Fails As-Is

NUMBER: TC08

11EE: Generic (1.2.3.4)

CAUSE: Control System Failure

! PLANT CONDITIONS:

Plant Startup/ Shutdown or Power Operation

. EFFECTS: This malfunction will cause the selected main
' turbine control valve (s) to fail as-is due to

control system failure. The plant will respond to

the event. The MilC System will compensate for the
affected control valve (s) even to the point of
bypass valve operation. The turbine generator
load will respond correctly to the event as

,

| evident by load conditions.

Removal of the malfunction will restore the
control valve (s) affected to stormal.

REFERENCES: GEK 5585, GE Turbine Manual

|

1
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TC09

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Turbine Stop Valve (1.2.3.4) Fails (Open/ Closed)

NUMBER: TC09

FAILS OPENTYPE: Generic (A.C.E.0) -

FAILS CLOSED(B.D.F.H) -

CAUSE: Control System Failure in Selected Stop Valve

O' (0 pen / Closed)

ELANT CONDITIONS:

Plant Startup/ Shutdown or Power Operation

EFFECTS: This malfunction will cause the selected stop
valve to fail open(closed). The selected stop

valve position will fail to the desired position
if valve operating oil pressure is present. The

!

l appropriate valve indication will respond and also
any perturbations which follow as a result of the
event. Turbine stop valve closure with the
reactor at power will result in significant
pressure and reactivity transients. To limit the
transients, a scram will be initiated when 3 or
more stop valves are less than 90% open. The
scram logic is arranged so that any one stop valve
closure will not result in a 1/2 scram.
Removal of the malfunction will restore theg affected stop valve to its original position.q_j

REFERENCES: GEK 5585. GE Turbine Manual

|

1
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TU01

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLE: Turbine Auxiliary Oil Pump Trip

NUMBER: TUOI

IlPI: Discrete

CAUSE: Activation of Overload Device

O
PLANT CONDITIONS:

Plant Startup/ Shutdown

EFFECTS: If running. or when started. the instantaneous
overcurrent device will trip, the auxiliary oil
pump motor will be deenergized and the pump
tripped annunciator will actuate. If the turbine
is running above about 1620 RFM. no other effects
will be seen. If below about 1620 RPM oil header
pressure will decrease causing the turning gear
oil pump to start automatically. Bearing oil and

hydraulic oil pressure indicotors on CRP 9-7 will
reflect aux. oil pump trip. If below 1620 RPM a
loss of the auxiliary oil pump will result in a
turbine trip with bypass valve failure.

Removal of the malfunction will restore normal
operation of the pump and reset the overload
device.

O REFERENCIS: CWD B-191301. Sh. 155
GEK 5585. OE Turbine Manual

r -
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O
TUO2

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR MALFUNCTION

CAUSE AND EFFECTS

TITLI: Turbine Bearing (1-10) Temperature High

NUMBER: TUO2

TYPE: Generic (1-10).' Variable (100%= Normal Plus 15 0'F )

CAUSE: Lube Oil Flow Blockage

O
PLANT CONDITIONS:

.

Main Turbine Operating

EFFECTS: The reduced flow will cause the bearius
temperature to increase at the rate of 10'F / m i n .
when bearing 011= temperature reaches 145'F and
bearing metal temperature reaches 2 2 5'F t he i r
associated annunciators will actuate. As the oil
temperature-increases, its lubricating properties
will decrease causing the heat generated by-
friction in the bearing to increase. Bearing

metalitemperature will increase faster than oil
drain temperature.

If bearing metal temperature exceeds about 3 0 0'F .
the bearing will wipe. Indicated temperature will

spike suddenly as-the babbit melts. The increased
flow area through the bearing will allow increased
oil flow and the loss of friction'will allow
bearing metal temperature to decrease rapidly.

-O The temperature spike may not be seen on the
multi point recorder due to the long time between
monitoring individual points.

Page 1 of 2
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TUO2

The load which was carried by this bearing will be
picked up by the adjacent bearings which will show
a noticeable temperature increase. Turbine
vibration will also show a significant increase as
the affected bearing wipes. The adjacent bearing

vibration will also show noticeable increases.

Removal of the malfunction will restore normal oil
flow to the bearing. If the bearing has wiped.

the Simulator must be reinitialized to remove the
resulting effects.

REFERENCES: GEK 5585. GE Turbine Manual

' ~ ',, T
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T

TUO3

VERMONT YANKEE NUCLEAR POWER CORPORATION

SIMULATOR-MALFUNCTIONi 1

CAUSE AND EFFECTS
i

III11: Turbine Bearina (1-10) High Vibration
|

'.|'
|' NUMBER: TUO3
l

TYPE: Generic (1-10), Variable (1001:15 mils)

|

CdLQ11: Rotor Unbalance
|

([]) )

PLANT CONDITIONS: ,

i
1

Main Turbine Operating

| EFFECTS: This malfunction will caune the selected shaft
bearing vibration-to increase by the instructor

t -
-specified amount. The vibration levels of
adjacent bearings will also. increase. The

| increased vibration will be in addition-to the
,

! normal or critical speed values. If vibration is-

L
allowed to -increase, the turbine will trip due to
high vibration.- All associated alaras will'

|
actuate when appropriate. When the malfunction
becomes active the selected'bearina(s) vibration
will increase at 5Lmils/ min. up to the severity'

chosen.
|

I' Removal of the malfunction will allow selected
|

bearing. vibration to decrease at .5 mils / min. down
L to their normal values.

0,r
*- REFEREhCES: GEK 5585. OE Turbine Manual

!
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