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s

( A.1 Simulator Information

A.1.1 General

i

This report is being submitted as the initial certification report -

for the Zion Simulator as prescribed by Regulatory Guide 1.149.

The Commonwealth Edison owned Hestinghouse PHR 4-loop. 3250 MH

power plant sin,ulator will be used for training the Zion Unit 1 and

Unit 2 operaters. Because of the near exact dupilcation between

the two units, it is considered a ;,, ant specific simulator for both

~ Zion Unit 1 and Unit 2, hereafter referred to as the Zion

Simulator. The Zion Simulator is modeled after Zion Unit with

Zion Unit 1 being considered the reference plant. The simulator

was constructed by Simulation, Systems and Services Technologies

(S3 Technologies), between November 1988 and March 1991 and will be

declared ready for training July, 1991.

At the ti,ne of this report the acceptance testing of the simulator

is 977. complete. Acceptance testing is scheduled to be completed

on March 22, 1991. Even though an acceptance test section has been

coompleted, some open items associated with those tests have been

identified. These items are being tracked by Discrepancy Reports

or Work Requests and where applicable are included in this report.

Appendix 7 of this report contains a cross reference matrix showing

ANSI /ANS-3.5-1985 requirements and the location in this report were

the requirements are met.

+0100/4 03/91
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A.1.2.1 Control Room Physical Arrangement

The physical arrangement of the simulator's control room (Attachment 5

Figure 1) duplicates Zion Station with the following exceptions:

lit!!LEVEDA.E DIfD1 LOR

.

1. The back of panel ICB11 does not butt up

39dast the end of panel ICB17.

2. The distance between the b'41ance of plant

panels and the neutron monitoring panels is

fifteen inches less than the Zion Station

panels.

3. Panel OCB15 is mounted on the simulator viewing

gallery wall which results in mounting it at

about a 65 degree angle from the Zion Station

Control Room mounting.

4. Panels ICB18 through ICB25, ICB41, ICB106,

1C0116, OCB03, OCB04, and OC005 are six inches

deeper than the Zion Station panels.

The above exceptions are considered minor and the requirements of

ANSI /ANS-3.5-1985, Section 3.2.3, Control Room Environment, have been

met.

,

+0100/5 03/91
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.

A.1.2.2 Panels / Equipment

e
,

The Zion Simulator contains sufficient operational panels to provide the

controls, instrumentation, alarms, and other man-machine interfaces to

conduct normal plant evolutions of ANSI /ANS-3.5-1985, section 3.1.1 and

respond to the malfunctions of section-3.1.2. Attachment 5 is the

control room layouts of Zion Units 1/2, and the simulator. The-

following panelt are simulated:

a. 1CB01 Auxillary Power s. ICB22 Excore Nuclear Detectors
b. ICB02 Main Generator t. ICB23 Excore Nuclear Detectors
c. ICB03 Main Turbine u. ICB24 Excore Nuclear Detectors
d.- ICB04 Condensate: v. ICD 25 Excore Nuclear Detectors
e. ICB05 Feedwa':er w. *1CB41 Axlal Power Distribution
'f. ICB06 Reactor Control Honitoring System
9 ICB07- CVCS x. ICB51 Het Pipe Sprinkler
h. ICB08 Safeguard Systems y. ICB70 Diesel Generator 0O, l .. ICB09 Safeguard Systems z. 1C871 Diesel Generator IAj. .1CB10 Safeguard Systems aa. ICB72 Diesel Generator IB
k. ICB11 Containment Isolation bb. 1C099 Fire Annunciator Panel
1. ICB12 Safeguard Systems cc. *1CB106 Loos 0 Parts Monitoring System
m. ICB16 Hiscellaneous Instruments dd. *1CB116 Incore Thermocouple Display Panel
n. ICB17 Miscellaneous Instruments -ee. OCB03 345 KV Switchyard
o. ICBl8 Incore Nuclear Detectors ff. OCB04- General Services.
p. ICB19 Incore Nuclear Detectors gg. .0CB05 Heating, Ventilation & Air Cond,
q. -1CB20 Incore Nuclear Detectors hh. OCB15 Off Gas Control Panel
r. ICB21 _Incore Nuclear Detectors 11.**1CH007 Computer Desk Complex-

Visually simulated _ hardware'only.*

** Computer Desk-Complex includes: __ Process Computer keyboard and CRT's
and typers, Eberline Rad Monitoring Console. and Radiation Monitoring-
Display System Terminal and CRT.

O
-+0100/6 03/91.
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A.I.2.2 (cont.)

) The Zion $1mulator does not model the following panels / equipment:
a. Radiation monitoring panels ICB13, ICB14, and ICB73. The functions !

of these backpanels are duplicated by the Radiation Monitor Display
System, which 15 located on the Computer Desk Complex, ICM007, and

is functionally modeled.
,

i b. Acoustic Monitor Panel, ICB116 (visually simulated hardware only)
c. Axial Power Distribution Monitoring System, ICB41 (visually

simulated hardware only)
d. MIDS /APDMS Transfer Panel, on ICB18 (visuaily simulated hardware

only)
e. Auxiliary Thermocouple Panel on ICB21.
f. Pressurizer Safety Valve Acoustic Monitor Panels on backpanel ICB16.
g. Main turbine and feedwater pump turbines supervisory

. Instrumentation on b6cLparel ICB17.

The above omissions are not considered significant and have little or no
impact on training.

Differences between the Zion Simulator and Zion Station are:
i

LionJlnR_1 Simu1Ator Explentuon

1. Sound powered phone jacks One non-functional sound The sound Power Phones
are installed at various powered phone jack is are not required for

locations in the control installed on the EHC training _during normal
'

: room, panel, and emergency conditions.
,

2. The manufacturer's name The manufacturer's name Due to legal considerations
is on various panels, may be missing or the manufacturer could not
recorders, controllers, different on various put another manufacturers

and handswitches. panels, recorders, name on their component.
controllers, and hand-

switches, when that,

i component was purchased

from a different
manufacturer.

+0100/7 03/91
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l
A.I.2.2 (cont.)

i
U2a_UnLt l ilmlAior EuleA.tlon 1

!

3. The Annunciator Panels Annunciator Panels do The DC Ground Isolation
have red DC Ground not have DC Ground lights presently are not
Iso 1E':,lon indicating Isolation lights. used in the Zion Unit I
lights, control room and their

reinoval is being evaluated
as part of modification

H22 - 1,-8 8- 78.

,

4. Recorders IXR-TS07, Simulator uses Leeds & The Leeds & Northrup Hodel
IXR-T501, IRR-AR02, Northrup Hodel 100. M Mark II recorder is
IRR-AR03, are Leeds & obsolete,

c
Northrup Hodel M, Mark II.

5. P.ecorders OHR-MPP-CE01, Simulator uses Leeds & The Leed. Northrup Model.

OHR-MPP-CE02 are Leeds & Northrup Model 250. H/L 1s obsolete.
Northrup Model H/L.

6. Hagan Manual / Auto Control Hagan Manual / Auto control This was don.e to allow
stations-and setpoint stations have been stand- consistency in ordering
control potentiometers are ardized. All H/A stations of the components.
a mixture of silver and have black face plates,
black face plates. .All Setpoint control

potentiometers have stiver
face plates.

,

7. The digital clock on ICB41 The digital : lock on 10841 The ERC digital clock is
is manufactured by ERC, is manufactured by DGl. obsolete.

8. Recorder IPR-CS50 is a Recorder IPR-CS50 is an The Texas Instrument
Texas Instrument TIGRAPH. Ester 11ne Angus Model 200A. TIGRAPH 100 Model recorder

( 100 Model, is obsolete.

+0100/8 03/91
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A.I.2.2 (cont.)

Zion Unit 1 31myJLtor. EKDIAnat100

9. Recorder 1GR-T508 is an Recorder 169-T500 sa The Esterline Angus Model
Esterline Angus Model Trator WestrcrCcs hodel L11245 recorder is

,

L11245. M11 E. obsolete.

10. The plant process computer The plant process computer The Aydin monttors were
monitor 5 above ICB07 are menitors above 1C007 are not available,

manufactured by Aydin, manufactured by Mitsubisht,

11. 1CB07 lower access door ICB07 lower access doct This was due to
ventilation louvers do not ventilation louvert fill manufacturing difficulties, i

fill entire width of access the entire panels,
doors.

12. Lower right ventilation Lower rlgnt ventilation This is due to consistenty
louver on.0C005 1s a louver on_OCB05 is an in manufacturing,
replacement cover, original type cover.

,

13. Reheater Control Panel has Roheater Control Panel has This is due to a manufac-
a brushed chrome face a polished chrome face turing error,
plate. plate.

14. Panels ICB106 and ICB116 Panels ICB506 and ICB116 This was done to accomodate
are two inches higher than are the same height as installation of valences on
adjacent panels; their adjacent panels, the panels.

,

15. Panels 100?1, ICB106, Panels ICB41, 1CB106,. Valences were installed to
I C911 ti, OC803 and OCB04 1CB116 OCD03 and OCB04 hide ventilation duct work-
do not have valances, have valances installed. required to cool components

,

in the simulator panels.

A
Q. The control room panels The simulator panels except This is due to a manufac-

.

| have a 1/4" radius bend on. ICB22, exposed corners turing error
all-exposed corners, are a 90. degree angle..

| +0100/9 03/91
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A.I.2.2 (cont.)

Ifon Unit l Simulator tajanation

17. The A Model typer is The A Model typer is The A Model typer is not
functional. non-functional, required for atrator

s

training.

18.- The mimic on panel OCB03 The mimic on panel OCB03 The plastic mimic was
is meta.l. is plastic and slight 1/ used to allow for easier

thinner. Installation and the metal
mimic is not required
for balning.

19. The position indication The position Indication This is due to a manufac-
lights for the high pressure lights for the high turing error,
and low pressure feedwater pressure and low pressure
heater Isolation valves feedwater isolation valves
(12 valves) are spaced (12 velves) are spaced
2 7/8 " apart. 2 1/2"' apart, tnis also

resulted in smaller labels
and reduced size lettering

20. Modifications M22-1-88-021 Hodifications H22-1-88-021, These modificaticas are
M22-1-88-025, M22-1-88-026, M22-1-88-025,M22-1-88-026, preceding Zion Unit I
and H22-0-87-027 have not and H22-0-87-027 have been based on their training
been installed at the Zion incorporated-into the Zion value as per ANSI /ANS-
Unit 1. Simulator. Modification 3.5-1985 section 5.3.

H22-1-88-021 removes the These modifications ar!
boron injection tanks, scheduled to be done on
Modifications H22- L88-025 Zion Unit I during the-
& 026 are UCRDR enhance- next refueling outage,
ments to panel ICB07.

Hodification M22-0-87-027O' changes boric acid to 47..
changes boric pumps to
single speed, and add: an

; +0100/10 03/91



.. . - . ..

ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MAP.CH 1991

(] A.l.2.2 (con'.)
v

Z1on Unit 1 Sjl_mula.t9E E1DhDilt100 q
m

21. The Scaler Timer is a The Scaler Timer is an The Hewlett Packard model .g
Hewlett Packard model ELL Instruments model 5202L Scaler Timer is '

5202L. 1530/ST101, obsolete. '

-

22. lhe high range containment The high range containment Panel 1CB73 is not

radiation monitor recorders radiation monitor recorders modeled. Recorders
IP.R-AR02 and IRR-AR03 are 1RR-AR02 and 1RR-AR03 are 1RR-AR02 and 1RR-AR03

located on panel 1C873. located on papal ICB16. were added to ICB16 to
' enhance operator training. (

23. Power range channel Power range channel This was due to a
overpower recorder INR-47 overpower recorder INR-47 manufacturing error.
is mountea below recorder is mounted to the side ofrm

! ) INR-46. recorder INR-46.

All control board equipment substitutions which were made, were done due to
original aquipment being obsolete / unavailable. Effort was made to find substitute
equipmen~ which will provide the closest match in both physical appearance and
f unct Mn ,

The above differences are et considered significant and have little or no impact
on training.

A

,

LI
,.

+0100/11 03/91
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A. I .2. 3- Systems

The Zion Simulator software models most of the plant's control room
operated systeis. Systems not modeled by the simulator software ere:

a. Acoustic Honitoring (Loose Parts) System.
b. Axial Power Distribution Monitoring (APDMS) System

The systems that ta $ not modeled do not detract from training. The tasks
related to hese sy>tems are handled administratively to ensure
nrrsed>ial compliance is maintained. The Axial Power Distribution
Montlocing System is no longer functional at Zion Unit 1 or 2. There are
no longer ' y regulatory or administrative requirements to operate the
system. In addition, these non-modeled systems do not impact on the
ability to perform the normal plant evolutions in ANSI /ANS-3.5-1985,
Section 3,1,1 or respond to the malfunctions in Section 3.1.2.

A,1.2.4 Simulator Control Room Environment

The Zion Simulator Room environment closely duplicates the Zion Unit I
control room. The following plant communication-systems will be present
in the simulator: Plant telephones, selected GSEP phone systems,
Gal-Tronics announcing system, and Control Room / Shift Engineer intercom
system.

lne simulator room lighting was constructed to closely match the Zion
Unit 1 Control Room. The simulator also has the same type ceiling tiles
to ensure the lighting of the simulator is similar to the Zion Unit 1
Control Room. The Simulator room lighting intensity will be compared
with the Zion Unit 1 Control Room and adjusted as necessary, this is
being tracked under Work Request 07-91-0001. The estimated completion
date for th): work request is 7/92.

+0100/12 v.s / 91
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D A.I.2.4 (cont.)(Q
The annunciators in the simulator are the same as those used in the Zion
Unit 1 Control Room (Deta Tone III). The Beta Tone III annunciators are
adjustable in volume, frequency and tone, and following completion of
the simulator facility the annunciators will be tuned to match those in
the reference plant. This is being tracked under Work Request
07-91-0002. The estimated completion date for this werk request is
7/92. The requirements of ANSI /ANS-3.5-1985, Section 3.2.3, Control
Room Environment, have been met.

A.I.3 Instructor Interface

A.I.3.1 Initial Conditions

The Zion Simulator has 39 predetermined initial conditions with the
capacity for an additional 61 initial conditions to be used by the
instructor when appropriate to store additional initial condittoris.
A list of the initial conditions can be found in Appendix 1.
Additionally, the simulator has backtrack capability, which is discussed
in Section A.I.3.4.a. The requirements of ANSI /ANS-3.5-1985, section
3.4,1 have been met.

A.I.3.2 Malfunctions

The certified malfunction cause and effect book can be found in
Attachment 6.

The Zion Simulator malfunction assessment process utilizes LER's, plant
specific operat:ng experiences (DVR's). NRC bulletins and circulars and
other Industry events for determining additions / deletions to the
existing simulator malfunctions.

+0100/13 03/91
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A.1.3.2 (cont.),

The applicable malfunctions listed in Attachment 6 are cross-referenced
to the ANSI /ANS-3.5-1985, Section 3.1.2 required malfunctions as follows:

Simulator Malfunctions
ANSI /ANS-3.5-1985 correspo' ding to the ANSI
SettloLLL2 tenuitemat_

(1) Loss of coolant: (1)
(a) Significant PHR S/G tube leaks (a) TH04
(b) Inside/outside primary (b) CV22, CV23, CV24

containment CV25 CV29, CV31,
CV32, RH08, RH12

(c) Large/small Rx coolant (c) THOS, TH06, TH09
breaks (including demonstration
of saturation condition)

(d) Failure of safety / relief valves (d) CV29, RH07, TH13,
THIS

(2) Loss of instrument air to the extent (2) IA01, IA02, IA05
that the whole system or individual
headers can lose pressure and affect the, .

( plant's static or dynamic performance.

(3) Loss or degraded electrical power to (3) ED03, E004, ED05
the station, including loss of offsite E007, ED08, EDIO
power, loss of emergency power, loss of E014, EG03, EG07
emergency generators, loss of power to the
plant's elettrical distribution buses and
loss of power to the individual instru-
mentation buses (AC as well as DC) that
provide power to control room indication
or plant control functions affecting
the plant's response.

(4) Loss of forced core coolant flow due to (4) TH02, TH2O
single or multiple pump failure.'

(5) Loss of condenser vacuum including (5) FH09, FH10, FH11
loss of condenser level control.

O
+0100/14 03/91
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NI A.l.3.2 (cont.)V Simulator Malfunctions
-ANSI /ANS-3.5-1985 corresponding to the ANSI
Section 3.1.2 raguirfment

(6) _ Loss of service water or cooling to (6) SH01, SH02, SH04, SH06,
individual components SH07

(7) Loss of shutdown cooling (7) RH01, RH02, RH03, RH07,
RH08, RH12

(8) Loss of-component cooling system (8) CC01, CC04, CC05, CC07
or cooling to individual components CC08, CC09

(9) Loss of normal feedwater or (9) FH01, FH02, FH03, FH04
normal feedwater system failure FH16, FH20, FH22, FH25

FH26, RX03, RX05, RX06,
RXO7, RX08, RX11, RX12

(10) Loss of all feedwater (normal and (10) FH05, FH06, FH28, MS15
emergency)

(11)' Loss of protective system channel (11) CH07, NIO2, NIO6, NIO8,
N!09, RP01, RP07, RP09,
RP10, RXO3, RX06, RXO8,

(~} RX12, RX21, RX23, RX28,
v RX29, RX30

(12) Control rod failure including stuck (12) RD02, RD03, RD09, RD10,
rods : uncoupled rods, drifting rods, RD13
rod drops, and misaligned rods,

(13) Inability to drive control rods (13) RD07. RD15, RD16, RD17

(14) Fuel cladding failure resulting in (14) TH19
h_1gh activity in reactor coolant or
off gas and the associated high
radiatlan' alarms

(15) Turbine trip (15) TUO7, RP05, RP06

(16) Generator trip (16) EG01, EG03

(17) Failure-in automatic control system (s) (17) RP01, RP02, RP04, RP07,
that affect reactivity and core heat RP08, RD02, RD03, RD09,
removal RD10, RD12

(18) Failure of reactor coolant pressure (18) CV01, CV02, CV07, CV08,
and volume control systems (PHR) CV10, CV11, CVl3, CV!4,,

'

CV15, CV28, CV32, RX17,
,q RX21, RX22, RX23 TH13,,

| () - TH14, THIS, TH16

+0100/15 03/91
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E A.I.3.2 (cont.)j
w/

Simulator Halfunctions
ANSI /ANS-3.5-1985 corresponding to the ANSI
Sittion_ld12 r1Quittatut

(19) Reactor trip (19) RP05, RP06

(20) Hain steam line as well as main feed (20) FH22, FH26, HS07, MS09,
line break (both inside and outside HS10, MS15
containment)

(21) Nuclear instrumentation failure (s) (21) NIO2, NIO6, NIO7, NIOS,
NIO9

(22) Process instrumentation, ala..ns, a,d (22) CC10, CV07, CV08, CV10,
control system failures CV11, CV13, CV14, CVIS,

CV28, EG01, EG06, FH10,
FHil, MSO4, RD12, RH03,
RP12, RP13, RPl6, RP17,
RX05, RX07, RXil, RX13,
RX14, RX17, RX!0, RX22,
RX24, RX25, RX24, RX36,
TCOS, TC08

. "N (23) Passive malfunctions in systems, such (23) CC01, CH01, CSpi, CS02,
) as engineered satoty features, CV01, E007, FP S, FH06,s,

emergency feedwater systems RH01,RP04,RFD7,RP08,
RP09, RP10, Sl?1

(24) Failure of the automatic reactor trip (24) RP02
system )

(25) Reactor pressure control system failure (25) N/A - BHR h
including turbine bypass failure (BHR) }

A.I.3.3 Control 'rovided For Items Outside Control Room

Appendix 2 is a listing of remote functions for the simulator. The

appropriate remote functions exist for systems that are operated outside

of the Control Room and that are needed to perform normal plant

evolutions and/or the malfunctions required by ANSI /ANS-3.5-1985, section

3.1.1/3.1.2.m

_

+0100/It. 03/91
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'

A.l.3.4 Additional Special Instructor / Training features Available

a. Backtrack As previously iaentioned, the Zion Simulator has

the capability of backtracking. Normally, the

simulator can be backtracked anywhere from I to 60

minutes. However, the time frame for recor ingd

the backtrack snapshots is adjustable so that, if

the instructor desires, he can offer a backtrack

capability of 60 discrete conditions with the

ability to vary the time interval from 2 seconds

to an unlimited number of hours.

b. Freezing The Zion Simulator has the capability to freeze-)
'- the dynamic simulation. This feature may be used

to develop static exaninations,

c. Simulator Speed The Zion Simulator has the capability to vary the

speed of simulation. The most useful portion of

this feature is slowing down the simulation to

allow the students and instructor to observe and

discuss all parameters. The simulator also has

the capability to go into fast time for the below

listed parameters:

Earameter _ Bange
Reactor Coolant System heatup 1 to 10 times
Pressurizer heatup I to 10 times_cYt Xenon 1 to 30 times/ Decay He>.t I to 1000 times
Condenser evacuation 1 to 10 times
Turbine coastdown I to 10 times
Turbine Metal temperature I to 10 times

+0100/17 03/91
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A.1.3.4 (cont.)

d. Override The lion Simulator override feature allows the

instructor to manually override Simulator I/O

driven hardware and annunciators. This includes

lamps, switches, meters, pen recorders, relays and

potentiometers. Up to 32 analog and/or 150
,

digital overrides may be selected at one time,

e. Roll-Around The Zion Sim91ator has a roll-around

Instructor instructor's console which can be used when the

Console instructor wishes to interact to a large degree

with the students. This console is a full scope
(D() instructor's station identical to the main

instructor console.

f.- Environmental The Zion Simulator also uses Environmental

Remote Remote functions which give the instructor the

functions- flexibility to modify parameters which are outside

the operating staff's control. Examples include

atmospheric temperature and wind speed.

g. Hans-Held The Hand-Held Remote Control Unit allows the

Remote instructor to leave the instructor's station
Control to more closely observe the students while

rm maintaining the ability to intervene on the

training session with appropriate instructor

actions.

+0100/18 03/91



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

-

. .-ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL-REPORT, HARCH 1991

A[1.3.4(cont.)'

,

h. Event Triggers The Zion Simulator has event trigger capability

such that certain functions can'be' initiated when

a predetermined set of exact conditions is met.
1

1. - Honitored -The monitored parameter feature allows the.

Parameters ~ instructor to monitor up to 20 parameters by i

l

specifying the-desired global variable name. I

These parameters may be. trended, plotted on charts :

(maximum of 6 per chart) or-plotted on an 8 pen

r'ecorder,

' n-D: -j. . Step Time The step time feature causes the simulator to

automatically return from Run Mode to Freeze Mode

-after a selected time interval.
.

.

J A.I 4- Operating-Procedures for Reference Plant

- The procedures ^used:on-the Zion | Simulator-are controlled copies-of' Zion,

. Station's procedures.

Simulator unique procedures are. contained in the Simulator Olfferences

LBook. This bookiwill;be utlllzed when performing procedures that differ.

from the Zion-Station controlled procedures. The following items are in

. the Simulator Differences Book.
3

+0100/19-. 03/91
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O) A.I.4 (cont.)
\_

1. Core reactivity curves, which are based on Zion Station Unit 2,

cycle 11 core load. The Unit 2, cycle 11 core load data was used

to develop the core model because it was the most up to date

information available prior to the simulator initial construction

data base freeze.

2. Homographs and tables associated with boration. This difference is

due to the 4% boric acid change in modification H22-0-87-027,

3. AOP-2,2, Emergency Boration Procedure. This difference is due to

modification H22-0-87-027, which changes boric acid to 4%, boric
O
V acid pumps to single speed and adds an additional common plant

boric acid pump.

Note: Hodification H22-0-87-027 has been incorporated on the simulator i

and is scheduled to be done on Zion Unit I during the next

refueling outage.

A.1.5 Changes Since Last Report

This is the initial. certification report, therefore, this section is not

applicable.

|A
'd -
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,/ N A.2. Simulator Design Databaseb.

The simulator design database for the Zion Simulator is maintained from

Zion Unit I data with the exception of Unit 2 Cycle 11 core load data

as mentioned in A.1.4. The simulator design database includes the data

from which the simulator was designed and built, and on which upgrades

and modif kations are based. The database includes design documents,

performance data, records, assumptions, simplifications, derivations

and other definable data on which the current design of the simulator

hardware and software is based. These documents can be found-in the

General files Pattern Simulator (SIH) file.

A.3 Simulator Tests
' t3
V.

A.3.1 Computer Real Time Test

.A real time test was conducted as part of the Zion Simulator Acceptance

Test Procedure (Section 1,0, Hardware & Configuration Verification) in

accordance with Appendix A of ANSI /ANS-3.5-1985. The results of the

test are located in Attachment 2.

A.3.2 Steady State and Normal Operations Tests

Steady state tests were conducted as part of the Zion Simulator

Acceptance Test Procedure (Section 7.1, Steady State Testing) in

accordance with ANSI /ANS-3.5-1985. The test results are located in

Attachment 2.

+0100/21 03/91
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A.3.2 (cont.)

Normal operations tests were conducted as part of the Zlca Simulator
Acceptance Test Procedure (Section 3, Power Plant Performance Testing)
in accordance with ANSI /ANS-3.5-1985. The tests results are located in
Attachment 2.

Core performance tests were conducted as part of the Zion Simulator
Acceptance Test Procedure (Section 6, Core Physics Testing) in
accordance with ANSI /ANS-3.5-1985. The test results are located in
Attachment 2.

Operator performed surveillance tests (Periodic Tests) were conducted as
part of the Zion Simulator Acceptance Test Procedure (Section 5,
Surveillance Testing) in accordance with ANSI /ANS-3.5-1985. The tests
results are located in Attachment 2.

( ) A.3.3 Transient Tests

Transient tests were conducted as part of the Zion Simulator Acceptance
Test Procedure (Section 7.2, Transient Tests) in accordance with
Appendix B of ANSI /ANS-3.5-1985. Appendix 6 contains the members and
qualifications of the Zion Simulator Transient Test Review Board. The

Transient Test Review Board results, with the test abstracts and plotted
data are located in Attachment 2.

A.3.4 Malfunction Tests

Malfunctions have been tested in accordance with ANSI /ANS-3.5-1985 as-
part of the Zion Simulator Acceptance Test Procedure (Section 4,
Halfunction Testing), Appendix 4 contains a list of certified

malfunctions and the projected schedule to test approximately 257, of the
malfunctions annually. The certified malfunction cause and effect book
which serves as the malfunction test abstracts can be found in
Attachment 6. The malfunction tests were satisfactory except those
listed in Attachment 7.

+0100/22 03/91
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A.3,4 (cont.)

In the event that a malfunction falls its test, a Hork Request is
written to correct the problem. In the interim, any malfunctions that
are unavailable for training are documented on a " Simulator Items Not
Authorized for Use List (PTAO-103T3)" which is kept in the Halfunction
Cause and Effect Book. This list informs each instructor as to which
malfunctions are currently unavailable for training.

In order to avoid negative training which can result when the simulator
progresses beyond design limits, the instructor system computer console
displays a message to the Instructor. This message alerts the
instructor when selected parameters approach values indicative of events
beyond the implemented model or known plant behavior. The requirements

of ANSI /ANS-'3.5-1985, Section 4.3, Simulator Operating Limits, have
been met.

_( A License Event Report and Deviation Report review of Zlon Unit I and
Unit 2 events during 1987 and 1988 was conducted and utilized in the
Zion Simulator rnalfunction selection process. Some significar, earlier
Zion events and similar plant events were reviewed as well. A review
of Zion Unit 1 and Unit 2, i989 and 1990 License Event Reports and
Deviation Reports will be perfomed prior to the next annual update of
this certification report.

A summary of malfunctions relating to these events are listed below:

EylBI 111LE15!MMM LlolLSMJLATOR MALFUNCTl0B

LER-20-1-88-025 Loss of Instrurnent Air IA01

LER-22-1-88-021 CCH Pump Inadvertent CCO2 *
Auto Start

DVR-22-1-87-074 Air Bound CCH Pump CC03

LER-22-2-88-087 Urgent Failure in Logic RDl6
Section of S/D C or D

DVR-22-1-88-065 Loss of 120 vac Inst Bus ED10
LER-22-2-88-029

+0100/23 03/91
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O-A.3.4(cont.)
C/

Eyfjil TITLE / SUMMARY Z.L01LSIIM.ALORELEU11CIIQll

LER-22-1-87-006- Diesel Generator Failure EG05
DVR's 22-1-86-076 EG07

22-1-87-089
22-2-87-032
22-2-88-030
22-1-85-229

DVR-22-2-87-060 Loss of SH to D/G SH04

DVR-22-2-87-019 Failure of 2nd Level U/V ED18
LER-22-1-88-061

LER-22-1-88-015 Degraded System Voltage E009 *

LER-22-1-88-024 Inadvertent Station Blackout Signal E013 *

DVR-22-1-86-093- Failure of 480v Loads to E007
LER-22-2-86-106 Transfer or Sequence E006 *

DVR-22-2-86-099 D/G Voltage Reg failure EG06
LER-22-1-86-061

g-
' u ER-22-1-88-013 Feed Flow Xmtr Failure RX06

DVR-22-1-88-107 Feedwater Heater Level FH12 *
Control failure FH13 *

DVR-22-1-87-034
-LER-22.1-87-044

- TDAFH Pump Trip FH06
Valve Failure

LER-22-1-87-009' HSIV's Fat 1 Open M501

DVR-22-1-87-045 Steam Flow Detector Failure RX08

LER-22-1-87-004 Source Range NI Failure NIO2
-DVR-22-1-87-036-
1DVR-22-2-87-039

|

LER-22-1-87-011 Nolsy SR Channel NIO1

DVR-22-1-87-012
:DVR-22-2-87-086 -

Power Range NI Failure NIO8
NIO9

LER-22-2-88-012 Inadvertent safety Injection RP06
m

.LER-22-2-86-024 PZR Press Ch. Failure RX21. . .

L Q( ) R-22 1-88-114|' PZR Level Ch. Failure RX23

+0100/24 03/91'
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O A.3.4.(cont.)V
RMI TITLE / SUMMARY ZlDB_SIBULA10R HALFURC110B

LER-22-2-86-024 PZR Haster Press Cont Failure RXI7

LER-22-2-86-024 PZR Level Master Cont. Failure RX22

-DVR-22-2-87-067 RCS Leak CV29

DVR-22-2-88-021 RCS to RHR Leakage RH08

LER-22-2-87-003 RCFC Inadvertent Auto Start CH04 *

DVR-22-1-88-67 SI Accum Check Valve Leakage SIO4 *

DVR-22-1-87-37 1C o Pump Fail to CS02
LER-22-1-88-018 Start'

DVR-22-1-87-110 Failure of RCFC to CH01
DVR-22-1-88-063 Start in Slow Speed
DVR-22-1-88-064

-DVR-22-2-87-080: CS Pump Eductor Valve CS05 *
DVR-22-1-88-77- Failure

'(V~',VR-22-2-88-020
:DVR-22-2-87-068 Inop Rad Hon, dite to RM03 *

Low Flow
'

.DVR-22-1-88-049 -Inadvertent Rad Hon Actuation RH04 *

DVR-22-1-86-087; Failure of Turb to Trip TCO2
DVR-22-2-88-039. from Pushbutton .

DVR-22-1-87-028 HP Turb Gov Viv Leakage TC12 *

'* Denotes.Non-Certified Halfunction

+0100/25 03/91
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O A.4 Simulator Discrepancy Resolution and Upgrading
L.)

1. Identifying, logging, correcting, and testing simulater discrepancies.

Administrative Procedure PTAO-103, Simulator Related Work Request
Procedure, describes how an identified simulator discrepancy is
resolved. Attachment 3 is a copy of PTAO-103, Simulator Related Work
Request Procedure.

2. Tracking of design changes incorporated into the reference plant but not
yet incorporated into the simulator.

Production Training Department receives modifications from Zion
Station. Modifications are reviewed and if a modification is deemed
appropriate to change simulation, a Work Request is written in
accordance with PTAO-103, Simulator Related Hork Request Procedure. In
addition, all modifications that require simulator work are approved and
tracked by the Simulator Review Board in accordance with PTAO-104,

Simulator Review Board Procedure. See Attachment 4 for a copy of
PTAO-104, Simulator Review Board Procedure.

:

To assist in Zion Station Modification tracking, the Zion Simulator
Training Supervisor is on the distribution list for all modification

approval letters. The Simulator Training Supervisor also receives
minutes of all Zion Station Mod Review Committee meetings and when
possible, he or a designate attends these meetings.

O
+0100/26 03/91
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APPENDIX 1

LIST OF INITIAL CONDITIONS

.

.

.
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APPENDIX l'
V

- - LIST 0F.' .IN..IT.IAL CONDITIONS (IC's)-

. ...**** ...***

F NOTE
* *
* IC's 1-39 are *
*-

. . . . . . . o. t e. c t e d. . . . . . *.
Pi

. ...

'1C _DESCRIPTID3-
-

1- -:0%,:100'F ,3 psig,.2000_ ppm, GOP-4', step 98

-2- - 0%,' 110'F,-50 psig, 1000 ppm, GOP-1, step.30 Pzr; Solid-

|3 -- 0%,-150'F, 400 psig, 1000; ppm,|GOP-1, step 32, Ready for RCP start 4

4 '0%,sl50*F, 400 psig, 2000 ppm, GOP-4,- step 89. Prepare to go solid-

,

-5 -LO%, 195'F,1400 psig, 1000_ ppm,;GOP-1, step 4_6, Ready to leave cold S/D
,

.

6: ,0%,|350_*F, 400'psig, 1000_ ppm, GOP-4, step 69, Ready to go on RHR

7 .0%,.350'F, 400 ps19 .-1000 ppm, GOP-1,-step 52,-Ready to secure:RHR--

-
-

V(78
-- 0%, 395'F, 900.psig,-1000. ppm, GOP-l', step 58, Heatup-in progress

9 ---0%, 400'F,.1100 psig,-1000_pp'm, GOP-4, step 60, Cooldown in progress-

.10- -- 0%, 450*F, 1700;psig, 1000 ppm, GOP 1, step 38, Heatup in progress

? 1.1 - 1 Hot-S/D,fXelfree .GOP-1,1 step 73,,(MSIV's closed)

: 12 -- - Hot-S/0, Xe Free, S/D Rods out;:GOP-2, step.12,-BOL-RX-startup
~

~13 :--Hot S/D, Xe-Free, S/D-Rods out. GOP-2, stepf12, HOL Rx startup

01 4 - 1 Hot?S/D,;Xe_ Free,;S/D Rods out,'GOP-2, step.12,LEOL Rx startup-

15 -iHot S/D,t Xe; Peaking,'S/D. Rods out,-BOLERx'startup 8 hrs after RxLtrip

E16 - - . Hot;S/D, Xe- Peaking.: S/D Rods: out,:- EOL Rx1startup 8 hrs af ter Rx . trip -

17 :- Hot S/D,1XeLDecreasing,;S/D Rods-ourt BOL_Rx_startup with: decay from peak Xenon
.

118' -aHotJS/D,1Xe Decreasing, S/D Rods out,:EOL Rx startup with decay from peak Xenon

19_ - - Hot'STBY', Bank D at 150,-Following=BOL Xe-free Rx startup

, 20 --7%,- Bank'D at_150,c1800--RPM,.Xe free,:BOL-4

pli
-

.

y. -- 7%, Bank D-at 150,.1800-RPM, Xe free, MOL

.22 -- 7 L Bank:D at' 150, 1800 RPM,' Xe free, EOL'
.

30100/28- 03/91
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APPENDIX:1-

~N N - ' LIST OF .I.NITI AL C.O.NDI.TIO.N.S..(IC's). ....... .. ..

* *
NOTE

* *IC's_l-39 are-

*

. . . * * * * .t e c. t e. dPro . . ......*.

ICj DES.CRIEIl0B
,

./23i .71, Bank D at 150, 1800 RPM, Xenon Decreasing, MOL

2 4 -- 1: 30%, Xe-Build in, BOL preconditioning startup
,

'

. !

- 25; : 30%, -Xe' Bulld= in,- E0L: shutdown for refueling

J 2 6'' - 40%, Bank D at:175, Eq Xe, BOL-stabilize chemistry
'

127 - :. 45%, Bank D at 115, Xe Decreasing, BOL. Increasing = load, One MFP,

z '

'28: :-150%, J6ank: 0_ at 180, _ Eq Xe, steady state, BOL two MFP's '-

L29: - 55%,7Bhnk D.at 175,_Xe Build in,,MOL-load' decrease from=100% (RCP oil addition)-

0' ?65%, Bank.0-at 231,: Xe Build in, MOL load decrease
-

.

f31- - 65%,= Bank 2D at:160, Xe BulldLin,.EOL load dettease.-

:32 - 75%, Ba_nk D at 180,-Eq Xe, Steady state _BOL-
.

-
.

. ,

," T335 3-]5%,, Bank: D._ at ;190, Xe But id in,i BOL load swing -(Ramp Just complete)

il ~ 34? - 99.5%t Bank)D at .231,ae . Build in,: BOL,JJust achieved ful_1 power - '|
~

135; -199.5%:,-Bank'Dfat-231,--Xe;Bu11d-in, MOL, Juct achieved full powerr

-36 - 99,5%,: Bank D at'231,--Xe~Bu11d in, EOL, Just. achieved full power'
,

j ,m| 37:! 199.5%,= Bank D~at 231_,JEg Xe,--BOL: steady state full' base: load-
w .

.

38 ; J L99.57.,-- Bank _ D.at 231,= EqDXe, MOLEsteady. state: full base load,
- -

n;,
,139; :-?99,'5%, Bank;D at 231,:Eq.Xe,-E0L=-steady state fulljbase. load

$ :i401 i1001--Available for?Instruetor use.
'

:

-

.t
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APPENDIX 2

LIST OF IN-PLANT REMOTE FUNCTIONS

O

O
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APPENDIX 2-
A LIST Of IN-PLANT REMOTE FUNCTIONS-(R.F.)q' )

R.F. lWMBER

< ,

TITLE, RANGE-00NDITION
...............................................................................

-CC01 CC SUCT.'HDR X-TIE VLV- (ICC9459A)
RANGE-COND: CLOSE/0 PEN

,

CCO2 CC SUCT. HDR'X-TIE VLV (ICC94590)
RANGE-COND: CLOSE/0 PEN

CC03 CC PUMP OE INLET ISOL VLV- (ICC9460A)
'

RANGE-COND:. CLOSE/0 PEN

CC04 'CC PUMP OD INLET ISOL VLV (ICC94608)
RANGE-COND: CLOSE/0 PEN

CC05 CC PUMP OC~ INLET ISOL VLV (OCC9461)
-

,

RANGE-COND: .CLOSE/0 PEN

.CC06 ' CC PUME OE DISCH. ISOL VLV (ICC9466A)
. RANGE-COND: CLOSE/0 PEN

|CC07 CC PUMP 00 DISCH. ISOL VLV. (ICC9466B) O
RANGE-COND: CLOSE/0 PEN'

~CCOB CC PUMP'0C DISCH, ISOL VLV (OCC9465)
RANGE-COND: CLOSE/0 PEN

i

.CC09'- LCC PHPS OE/00 DISCH. HDR X-TIE-(ICC9458A) '

' RANGE-COND. CLOSE/0 PEN

CCIOL :CC PHPS OD/0C DISCH HDR X-TIE (ICC94580)-

RANGE-COND: -CLOSE/0 PEN-

CC11- ,CC PHP OC~DISCH. HDR.X-TIE' (OCC9509)
RANGE-COND: :CLOSE/0 PEN.'

LCCl25 CCLPHP RECIRC. TO CC SURGE TANK (ICC9462)
RANGE-COND: CLOSE/0 PEN

-CCl3: DEMIN MAKEUP HTR TO CC SURGE TANK (ICC94di)
RANGE-COND: 0-1007.

CC14 PH EMER. HAKEUP TO CC SURGE TANK '(!CC9454)
RANGE-COND:-0-1007.

:CC15 CC SURGE LINE TO PHP 0E ISOL (ICC9456A)
RANGE-COND::CLOSE/0 PEN -

CC16 CC SURGE LINE TO PHP 00 ISOL (ICC94568)
RANGE-COND: CLOSE/0 PEN

30097/1
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APPENDIX 2O LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

CCl? CC SURGE TANK TO AUX, BLDG. DRAINS (1A00063)
RANGE-COND: 0-100%

CC18 CC SURGE TANK TO AUX. BLDG. DRAINS (IAD0064)
RANGE-COND: 0-100%

CC19 CC OC PUMP BUS 141 CONNECTED (0CC005)
RANGE-COND: OFF/0N

CC20 CC HX INLET HDR. X-TIE (ICC9467C)
RANGE-COND: CLOSE/0 PEN

CC21 CC HX INLET HDR. X-TIE (ICC94670)
RANGE-COND: CLOSE/0 PEN

CC22 SUCT LINE X-TIE (2CC9459B)
RANGE-COND: CLOSE/0 PEN

O CC23 PUHP OCC004 CONTROL
RANGE-COND: AUT0/0FF

CC24 PUMP OCC003 CONTROL
RANGE-COND: AUT0/0FF

CC25 CC SURGE LINE TO PUMP OA ISOL (2CC9456B)
RANGE-COND: CLOSE/0 PEN

CC26 CC SURGE LINE TO PUMP OB ISOL (2CC9456A)
RANGE-COND: CLOSE/0 PEN

CC27 DEHIN MAKEUP TO CC SURGE TANK (2CC9441)
RANGE-COND: 0-100%

CC28 PRIHARY HATER EHER HAKEUP TO CC SURGE TANK (2CC9454)
RANGE-COND: 0-100%

CC29 CC SURGE TANK TO AUX, BLOG. DRAIN TANK (2A00065)
RANGE-COND: 0-100%

CC30 CC SURGE TANK TO AUX. BLOG. DRAIN TANT (2A00064)
RANGE-COND: 0-100%

CC31 CC PUHP DISCH HDR X-TIE (2CC94588)
RANGE-COND: CLOSE/0 PEN

CC32 CC PUMP RECIRC. TO CC SURGE TANK (2CC9462)
RANGE-COND: CLOSE/0 PEN

+0097/2
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APPENDIX 2 |

i. LIST OF IN-PLANT REMOTE FUNCTIONS (R F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

CC33 CC PUMP DISCH DHR X-TIE (2CC9467D)
RANGE-COND: CLOSE/0 PEN

-CC34 CC HX #1-INLET ISOL VLV (ICC9470B)
RANGE-COND: CLOSE/0 PEN

CC35 CC-HX #0 INLET ISOL VLV (OCC94718)
RANGE-COND: CLOSE/0 PEN

CC36 CC "X #1 DISCH,.ISOL VLV (ICC9470A)
RANGE-COND: 0-100%

'

CC37 CC HX #0 DISCH, ISOL VLV (0CC9471A)
RANGE-COND: 0-100%

.CC3B TRAIN A CC ISOL VLV (ICC9467A)
RANGE-COND:''CLOSE/0 PEN

'
( ;CC39 | TRAIN B CC ISOL VLV (ICC94678)
\-- - RANGE-COND: CLOSE/0 PEN-

CC40 RHR PUMP A OIL COOLER INLET ISOL. (ICC9506B)
RANGE-COND:' CLOSE/0 PEN

,

CC41 'RHR PHP A OIL COOLER OUTLET ISOL (1CC9506A)
. RANGE-COND: CLOSE/0 PEN,

CC42 RHR-HXLIA. INLET-ISOL VLV (ICC9504A)
. RANGE-COND:''CLOSE/0 PEN- 1

:' CC43- RHR'HX 1A DISCH THROTTLE.VLV (ICC9507A)
RANGE-COND: '0-100%

CC44- RHR PHPLB OIL COOLER INLET ISOLL (ICC94748)
RANGE-COND: .CLOSE/0 PEN.

CC45 RHR HX 18 INLET ISOL VLV (ICC9474A)
-RANGE-COND: 'CLOSE/0 PEN

! '

-CC46 RHR HX 18 INLET ISOL.VLV (ICC9504B)
RANGE-COND: :CLOSE/0 PEN

CC47 RHR HX IB DISCH. THROTTLE VLV (ICC95078)'

b:<"'(
RANGE-COND: 0-100%-

L- J
r

CC48 SF PIT HX OUTLET THROTTLE VLV (ICC9503)
RANGE-COND: 0-100%

+0097/3-
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b . APPENDIX 2
AL LIST'0F IN-PLANT REH0TE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

..CC49 1.TDN HX CCH INLET ISOL VLV (ICC9452A)
RANGE-COND: CLOSE/0 PEN

'

CC50 LTDH-HX-CCH DISCH, ISOL VLV. (ICC9452B)
RANGE-COND: CLOSE/0 PEN

CC51 SEAL HTR HX CCH INLET ISOL VLV (ICC9449A)
RANGE-COND:- CLOSE/0 PEN

CC52 SEAL HTR HX CCH DISCH ISOL VLV (lCC94498) -

RANGE-COND: CLOSE/0 PEN

CC53- XS LTDN HX CCH INLET ISOL VLV (ICC9499)
RANGE-COND: .CLOSE/0 PEN

CC54 XS LTDN HX-CCH DISCH.-ISOL VLV. (ICC9511)
RANGE-COND: CLOSE/0 PEN'

p- ;CC55 RCP A-.0IL COOLER DISCH. ISOL (ICC9493A)
-RANGE-COND: -0-100%

'CC56 -RCP B OIL COOLER DISCH.-ISOL. (ICC9493B)-

RANGE-COND: .0-100%

CC57 RCP:C 0ll COOLER DISCH. ISOL (lCC9493C)
RANGE-COND:1 0-100%

-CC58 RCP 0 OIL-COOLER DISCH. ISOL- (ICC9493D)
RANGE-COND: 0-100%

'CC59 RCP.1A THERM-BARR HX OUTLET THROTTLE VLV (ICC-9496A)
-RANGE-COND: '0-100%;

b JCC60 RCPilB THERM-BARR HX OUTLET THROTTLE VLV (ICC-94968)
RANGE-COND:' 0-100%

CC61; RCP IC THERM BARR-HX OUTLET. THROTTLE VLV (ICC-9496C)
-RANGE-COND: 0-100%

.CC62 .RCP 10 THERM BARR HX OUTLET THROTTLE VLV (ICC-94960)
. RANGE-C0 tid: 0-100%

CC63 SFP PUMP- (ISF003)
RANGE-COND: OFF/0N

|: .CC64 SPENT FUEL PIT VARIABLE HEAT LOAD
; RANGE-COND: 0-10MH.

+0097/4
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,

APPENDIX 2a~

LIST OF.IN-PLANT REMOTE FUNCTIONS (R.F.)-

'M.F. MUMBER- ~ TITLE, RANGE-CONDITION>

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

:c

.CC65 AUTO START FAILURE, LIFTED LEAD ON CCH PUMP OC
CS/CTO CONTACT.
RANGE - COND: NORMAL / LIFTED

-CC66 AUTO. START FAILURE, LIFTED LEAD ON CCH PUMP OD
C5/CTO CONTACT
RANGE - COND: NORMAL / LIFTED

~

', '

' AUTO START FAILURE, LIFTED LEAD ON CCH PUMP 0E'CC67
CS/CTO COHTACT

_

RANGE COND: NORMAL / LIFTED i:

.

'

L; Oq-o:
.. y

..

(; ,

,

.
,

p'
|
u

| .1

O
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. APPENDIX 2
.-jf''\ LIST OF IN-PLANT REMOTE. FUNCTIONS (R.F.)) .

R.F.LNUMBER' TITLE, RANGE-CONDITION
......................... ....................... ....c .o.....................

CH01- TEST VALVE 1RV-0008-VALVE
RANGE-COND: CLOSE/0 PEN

CH02- HYDROGEN RECOMBINER ENGAGE / DISENGAGE TO CONTAINHENT
RANGE-COND: OFF/0N

CH03 HYDROGEN PURGE FAN 1RV020
RANGE-COND: OFF/0N

,

DCH04- HYDROGEN PURGE FAN lRV021
1 RANGE-COND: OrF/0N *

CH05 CONTAINHENT SUMP PUMP 1A 1H0085 POWER
RANGE-COND: RACK IN/0UT

CH06. CONTAINHENT SUHP PUHP IB 1HD086 P0HER '

RANGE-COND: RACK IN/0UT

r-~g CH07: REACTOR HEAD REMOVAL

;( ,/. RANGE-COND: NORMAL / REMOVED

CH08 FUEL TRANSFER. CANAL GATE VALVE
RANGE-COND: CLOSE/0 PEN "

CH09: CRDH BOOST FAN 1RV022 CONTROL SHITCH
. RANGE-COND: AUT0/0FF- .:

.CH I O - ~CRDH BOOST FAN.1RV023 CONTROL SHITCHi

RANGE-COND: L AUT0/0FF

CH111 CRDH BOOST FAN 1RV024 CONTROL SWITCH
RANGE-COND: AUT0/0FF.

CH12- CRDH BOOST FAN 1RV025 CONTROL SHITCH
RANGE-COND: AUT0/0FF

CHl3 -SPENT FUEL ASSEMBLY IN THE MANIPULATOR CRANE
'

RANGE-COND: 0Ff/0N<

CH14: AUTO START' FAIL, LIFTED LEAD 0H RCPC lA LOW SPEED
CS/CTO CONTACT
RANGE ~COND: NORMAL / LIFTED

,

iCH15 AUTO START FAIL, LIFTED LEAD ON RCPC IB LOH SPEED
Q CS/CTO CONTACT
\ ./. RANGE - COND: NORMAL / LIFTED%

,

'

+0097/F
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH.1991
,

7( APPENDIX 2

"i )' LIST.0F IN-PLANT REMOTE FUNCTIONS (R.F.)

R.Fi NUMBER TITLE, RANGE-CONDITION
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,

t . CC16 AUTO START FAIL, LIFTED LEAD ON RCPC 1C LOH SPEED
CS/CTO CONTACT

'
'

-RANGE - COND: NORMAL / LIFTED

' CCl?- AUTO START FAIL, LIFTED LEAD ON RCPC in LOH SPEED
CS/CTO CONTACT
RANGE - 0010:. NORMAL /L2FTED

- CC18' AUTO START FAIL. LIFTED LEAD ON RCPC 1E LOH SPEED
CS/CTO CONThCT
RANGE - COND - NORMtL/LiffEU

p- .

i

T(

.

5

>o<

i

. (

_ _

k

j
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-ZION 51HULATOR'
ANSI /ANS-3,5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

" APPENDIX 2
- LIST OFLIN-PLANT. REMOTE FUNCTIONS (R.F.)

. R. F. 10MBER . TITLE, RANGE-CONDITION
...............................................................................,

CR01- QUADRANT 1 REFUELING
RANGE-COND: NO CHG/DE-FUEL /RC-FUEL

,

"
ICR02 = QUADRANT 2 REFUELING

y!
RANGE-COND: NO-CHG/DE-FUEL /RE-FUEL

CR03: QUADRANT 3 REFUELING
RANGE-COND: NO CHG/DE-FUEL /RE-FUEL-*

,

JCR04 0VADRANT 4 REFUELING - !

RANGE-COND:. NO CHG/DE-FUEL /RE-FUEL
~

DROS . FUEL' ASSEMBLY G-IS REFUEL
. RANGE-COND: 00T/IN,

CR06: FUEL ASSEMBLT J-03 REFUEL
RANGE-COND: QUT/IN

$ .(CR07| FUEL ASSEMBLY H-03 REFUEL
U RANGE-COND: OUT/IN

CR08: FUEL ASSEMBLY G-03 REFUEL
RANGE-COND: 0UT/IN

,

LN " .CR09: ' FUEL ASSEMBLY J-02~ REFUEL
RANGE-COND: OUT/IN

.CR10 FUEL ASSEMBLY H-02 REFUEL
' RANGE-COND: OUT/IN.

-

CRll FUEL ASSEMBLY G-02. REFUEL
RANGE-COND: OUT/IN

|CR12- FUEL' ASSEMBLY J-01 REFUEL
-RANGE-CONO: OUT/IN

oCR13- FUEL ASSEMBLY H-01 REFUEL
RANGE-COND: OUT/IN-'

L' <m.

k lCR14. -FUEL ASSEMBLY G-01 REFUEL
RANGE-COND: '0UT/INt-

h s

,

O

40097/8
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O APPENDIX 2
LIST OF IN-PLANT REMOTE FUNCTIONS (R.f,)

R.I. NUNCER TITLE. RANGE-CONDITION
....................................,...........................................

CS01 CS PUMP 1C$001 1A POWER
RANGE-COND: RACK IN/0UT

CS02 CS PUMP ICS002 IB POWER /
RANGE-COND: RACK IN/0UT

CS03 CS PUMP 1CS003 1C POWER
RANGE-COND: RACK IN/0UT

CSO4 SPRAY ADDITIVE T c 150 VALVE 1CS0014 (
RANGE-C0F.0: C.100%

4

C505 SPRAY-ADDITIVE TANK 150 VALVE ICS0019
RANGE-COND: 0-100%

'
CS06 SPRAY ADDITIVE TANK ISO VALVE ICS0024

RANGE-COND:. 0-1001.

C507 CONTAINMENT SPRAY PUMP 1A T0 tHST VALVE ICS0037
RANGE-COND: 0-100%

CS08 CONTAINMENT SPRAY PUMP IB TO RHST VALVE 1C50040
RANGE-COND: 0-100%

CSO9 COHTAINMENT SPRAY PUMP 1C TO RHST VALVES 1CS0043
'MNGE-C%D: 0-100%

CS10 CNMT SPRAY PHP 1A DISCH ISO V-1C50004
-RANGE-COND: 0-100%

9

CS11 CNMT SPRAY PHP IB DISCH !SO V ICS0008
RANGE-COND: 0-100%

CSl2 CNMT SPRAY PHP 1C DISCH 150 V 1C50^12
RANGE-COND: 0-1007.

CSl3 CNMT SPRAY PHP 1A SUCT ISO V ICS0002
RANGE-COND: 0-100%

CS14 CNMT SPRAY PMF IB SUCT 150 V ICS0006
RANGE-COND: 0-100%-

CSIS CNMT SPRAY PHP IC SUCT ISO V 1C50010
RANGE-COND: 0-100%-s

ul6 SPRAY ADDITIVE Tid!K LEVEL
RANGE-COND: 0-100%

20097/9
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( APPENDIX 2(]j LIST OF IN PLANT REMOTE FUNCTIONS (R.F.)
,

I

R.f. NUMBLR TITLE, RAEE-(X*0lTION
............................, .................................................

!

I
CS17 CS PUMP If LOCAL CONTROL SWITCH

RANGF-COND. TEST /AUT0/0FF

CS18 CS LOOP 1A IMOV-CS0002 POWER ON/0FF
RANGE-COND: RACK IN/0UT

CS19 CS LOOP IB IMOV-CS0006 POWER ON/0FF
RANGE-COND: RACK IN/0UT

CS20 CS LOOP IC 1HOV-CS0006 POWER ON/0FF
RANGE-COND: RACK IN/0UT

/''T

NJ'

,

|

!

/- .

<j.
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ZION SlHULATOR
i' ANSI /ANS-3,5-1985 CERilflCATION REPORT

INITIAL REPORT, MARCH 1991

APPENDlX 2
- k LIST OF IN-PLANT REMOTE FUNCTIONS (R,F,)

R.F. NLMBER TITLE, RANG 4 CONDITION
............. .................................................................

'

|

CV001 HIN!fLOH FROM CENT CHRG PHP A (lVC8479A)
RANGE-COND: CLOSE/0 PEN

CV002 HIN1rLOH FROM CENT CHRG PHP B (1VC84798)
RANGE-COND: CLOSE/0 PEN,

,

CV003 CENT. CHRG PHP A.TO RCP SEALS (1VC8387B)
RANGE-COND: 0-100%

CV004 CENT. CHRG PHP-B TO RCP SEALS (IVC 8387A)
RANGE-COND: 0-100%

.

i CV005 HCV-182 ISOL (IVC 84029)
RANGE-COND:- CLOSE/0 PEN

CV006 HCV-182 BYPASS-(IVC 8403)
RANGE-COND: 0-100%

()CV007 LOOP f!LL HEADER ISOL (IVC 8480A. IVC 84808)
RANGE-COND: CLOSE/0 PEN

CV008 PCV-131 ISOL-(IVC 8408A)
RANGE-COND: CLOSE/0 PEN ,

CV009 PCV-131 BYPASS (IVC 8409)'
RANGE-COND: 0-100%

CV010 PDP IC DISCHARGE ISOLATION VALVE (1VC8388)
RANGE-COND: CLOSE/0 PEN--

L.CV011 PRIMARY HATER TK 1 LEVEL (IPH003)
RANGE-COND: 0-100%

!
CV012 SEAL HTR HX INLET ISOL-(IVC 8398A)

RANGE-COND: CLOSE/0 PEN

CV013- SEAL HTR HX OUTLET ISOL (1VC83988)
'

RANGE-COND:- CLOSE/0 PEN-

CV014 . SEAL HTR HX BYPASS (IVC 8400)-
RANGE-COND: :CLOSE/0 PEN

()CVols
SEAL-HTR RTN TO VCT INLET (IVC 8326)
RANGE-COND: CLOSE/0 PEN;

CV016 SEAL HTR RTH TO VCT OUTLET (1VC8325)
RANGE-COND:' CLOSE/0 PEN

+0097/11
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INITI AL REPORT, MARCil 1991
|

APPENDIX 2
j LIST OF IN-PLANT REMOTE FUNCTIONS (R.T.)

R,f. NUMBER TITLE, RANGE-CONDITION
.

.............................................................. ,................

L

i

CV017 N2 SUPPLY TO VCT !$0L (IVC 8410)
RANGE-COND: CLOSE/0 PEN

| CV018 H2 SUPPLY TO VCT ISOL (IVC 8376)
RANGE-COND: CLOSE/0 PEN

. CV019 VCT DRAIN (1VC8419)
'

RANGE-COND: 0-100%
!

CV020 MIXED BED DEMIN A INLET ISOL (1VC8524A)
RANGE-COND: CLOSE/0 PEN

CV021' HIXED BEB DEMIN 8 INLET ISOL (1VC85248)
RANGE-COND: CLOSE/0 PEN

CV022 CATION 5!D DEMIN INLET NORM /DEMIN (IVC 8516/8514)
RANGE-COND: NORM /DEMIN

CV023 DEBOR DEMIN A INLET ISOL (1VC8512A).
RANGE-COND: CLOSE/0 FEN

CV024 DEBOR DEMIN B INLET ISOL (1VC85128) -

RANGE-COND: CLOSE/0 PEN

CV025 LOAD DEBOR DEMIN A CAPAC.1 (IVC 0016)
RANGE-COND: 0-100%

CV026 LOAD DEBOR DEMIN 8 CAPAC.1 (IVC 0017)-
RANGE-COND: 0-100%

CV027 LOAD MIXE0 BED DEMIN A CAFAC.1 (IVC 0019)
RANGE-COND: 0-100%

CV028 LOAD HIXED BED DEMIN B CAPAC.1 (IVC 0020)
RANGE-COND: 0-100%

-CV029' LOAD CATION BED CAPAC.1 (1VC0018)'

RANGE-COND: 0-100%

CV030 EMERGENCY BORATION TO CHRG PHP SUCT. HDR (1VC8439)
RANGE-CONDi 0-100%

CV031 REACTOR MAKEUP HTR TO CHRG PHP SUCT HDR-(1VC8441)
RANGE-COND: 0-100%

CV032 REACTOR MAKEUP HTR TO CVC CHARGING (1VC8455)
. RANGE-COND: CLOSE/0 PEN

+0097/12
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O APPENDIX 2
LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

CV033 RCPA SEAL HTR INJECTION THROTTLE (IVC 8369A)
RANGE-COND: 0-100%

CV034 RCPC SEAL HTR INJECTION THROTTLE (IVC 83698)
RANGE-COND:' 0-100%

CV035 RCPD SEAL HTR INJECTION THROTTLE (1VC8369C)
RANGE-COND: 0-100%

CV036- RCPB SEAL HTR INJECTION THROTTLE (IVC 83690)
RANGE-COND: 0-100%

,

CV037- SEAL INJECTION FILTER BYPASS (IVC 8383)
RANGE-COND: CLOSE/0 PEN

CV038 SEAL INJECTION FILTER A ISOL (1VC8384A)
. RANGE-COND: -0-100%-

:

O CV039 SEAL INJECTION FILTER B ISOL (IVC 83848)
RANGE-COND:- 10-100%

CV040 SPARE REMOTE
RANGE-COND:

CV041- BA RECIRC ISOL VLV TK A (IVC 8459) -

,

RANGE-COND: CLOSE/0 PEN

CV042 BA RECIRC ISOL VLV TK B (IVC 8470)
RANGE-COND: CLOSE/0 PEN

BAT A S'CTION ISOL (1VC8461)CV043 U

RANGE-COND: CLOSE/0 PEN

CV044 BAT A SUCTION ISOL (1VC8472)
RANGE-COND: CLOSE/0 PEN

CV045 HIXED BFD DEMIN IVC 019 DRAIN VALVE (IVC 8528A)
RANGE-COND: -0-100%

CV046 MIXED BED DEMIN IVC 020 OUTLET ISOLATI(W VALVE T1VC85280)
-RANGE-COND: 0-100%

CV047 HIXED BED-DEMIN IVC 019 OUTLET ISOLATION VALVE (1VC8522A)
RANGE-COND: 0-100%-

CV048 MIXED BED-DEMIN IVC 020 OUTLET ISOLATION VALVE (IVC 85228)
RANGE-COND: 0-100%

+0097/13
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.

O APPENDIX 2
'

LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUN 8ER TITLE, RANGE-CONDITION
...............................................................................

CV049 BA XFER PHP B DISCH TO FILTER (IVC 8469)
RANGE-COND: CLOSE/0 PEN

'

CV050 BA FILTER ISOL (1VC8446) :
'

RANGE-COND: 0-100%

CV051 BORIC ACID PUMP OA SUCTION ISOLATION (OVCOXX)
RANGE-COND: OPEN/CLOSE

CV052 BA XFER PHP OA POWER (OVC00A)
RANGE-COND: RACK IN/0UT

.

CV053 BA BATCHING TK-0UTLET VLVS (OVC8492/0VC8476)
RANGE-COND: CLOSE/0 PEN

CV054 BA XFER PHP A POWER (1VCO23)
RANGE-COND: RACK IN/0UT >

()-CV055 BA XFER PMP B POWER (IVC 024)>

RANGE-COND:- RACK IN/0UT

CV056 PDP-1C SUCTION ISOLATION VALVE (1VC8394)
-RANGE-COND: CLOSE/0 PEN

CV057 :CHG PUMPS ISOLATION VLV (IVC 8485A)
RANGE-COND:. CLOSE/0 PEN

CV058 CHG PUMPS ISOLATION VLV (1VC84858)
RANGE-COND: CLOSE/0 PEN

CV059 CENT. CHRG. PUMP B SUCTION ISOLATION VALVE (IVC 8471A)
RANGE-COND: CLOSE/0 PEN

CV060 CENT, CHRG-PUMP A SUCTION ISOLATION VALVE (VC84718)
,

RANGE-COND:- CLOSE/0 PEN

'CV061 VCT VENT-ISOLATION' VALVE (1VC8413)
RANGE-COND: CLOSE/0 PEN

CV062 - VCT LETDOWN ISOLATION VALVE-(1VC8416)
RANGE-COND: CLOSE/0 PEN

CV063- RCP SEALS #1 SEAL BYPASS DISCHARGE (IVC 8142)

(} RANGE-COND: CLOSE/0 PEN

CV064 RC FILTER IVC 0015 BYPASS VLV-(IVC 8421)
RANGE-COND: CLOSE/0 PEN

l

+0097/14
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APPENDIX 2rs
i ,) LIST Of IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

CV065 B.A. BLENDER DISCH. TO RHST (IVC 8432/1VC8434)
RANGE-COND: CLOSE/0 PEN

CV066 B.A. BLENDER TO VCT OUTLET (1VC8428)
RANGE-COND: ClCSE/0 PEN

CV067 SEAL HATER IN3 f!LTER IVC 005 DRAIN VALVE (IVC 83688)
RANGE-COND: CLOSE/0 PEN

CV068 PHST #2 DISCHARGE VALVE (0tW0001)
RANGE-COND: CLOSE/0 PEN

CV069 RCP STANDPIPE TO RCDT VALVE (1VC8536A)
RANGE-COND: CLOSE/0 PEN

CV070 RCP STANLPIPE TO RCDT VALVE (IVC 85368)
RANGE-COND: CLOSE/0 PEN

/'') CV071 RCP STANDPIPE TO RCDT VALVE (1VCB536C)
V RANGE-COND: CLOSE/0 PEN

CV072 RCP STANDPIPE TO RCDT VALVE (IVC 85360)
RANGE-COND: CLOSE/0 PEN

CV073 POS DISP PHP 1C POWER (1VC008)
RANGE-COND: RACK IN/0UT

CV074 CENT. CHRG. PUMP IB P0HER (IVC 007)
RANGE-COND: RACK IN/0UT

CV075 CENT. CHRG. PUMP 1A POWER (IVC 006)
RANGE-COND: RACK IN/00T

CV076 PRIMARY HATER PUMP A POWER (OPH0001)
RANGE-COND: RACK IN/0UT

CV077 PRIMARY HATER PUMP B P0HER (OPH0002)
RANGE-COND: RACK IN/0UT

~CV078 BORON CONCENTRATION
RANGE-COND: 0-2500 PPM

CV079 LOOP FILL HEADER DRAIN VALVE (IVC 8484)
,e RANGE-COND: 0-100%

' ' ' CV080 HIXED BED DEMIN DECONTAMINATION FACTOR
RANGE-COND: 0-1000
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CV081 CATION BED DEMIN DECONTAMINATION FACTOR
RANGE-COND: 0-1000

CV082 REGENERATIVE HX CHARGING 150. HOV POWER (IVC 8105)
RANGE-COND: RACK IN/0UT

CV083 REGENERATIVE HX CHARGING 150. HOV POWER (1VC8106)
RANGE-COND: RACK IN/0UT

CV084 SEAL HTR HX INLET 150. H0V POWER (IVC 8100)
RANGE-COND: RACK IN/0UT

CV085 VCT DISCHARGE 150. HOV POWER (1LCV1120) -

RANGE-COND: RACK IN/0UT

CV086 VCT DISCHARGE 150. H0V POWER (1LCV112C)
RANGE-COND: RACK IN/0UT

SAFETY INJECTION INLET 150. HOV POWER (1LCV1120)

iO-CV087
'

' RANGE-COND: RACK IN/0UT j

CV088 -SAFETY INJECTION INLET ISO. HOV POWER (1LCV112E)
RANGE-COND: RACK IN/00T ;

CV089 ' EMERGENCY BORATION OUTLET 150. H0V-P0HER (IVC 8104)
RANGE-COND: RACK IN/0UT

CV090 BORON INJ TO COLD LEG #1 ISO, HOV POWER (IVC 8800A) :1

RANGE-COND: RACK IN/0UT

CV071 BORON INJ.'TO COLD LEG #2 150. H0V POWER (IVC 88008) k

RANGE-COND: RACK IN/0UT

CV092 BORON INJ.-TO COLD' LEG #3 150. HOV POWER-(1VC88000)
*

RANGE-COND: RACK IN/0UT-
,

CV093 BORON INJ. TO COLD LEG #4 ISO, HOV POWER (1VC88000)
-

-RANGE-COND:' RACK IN/0UT a

]i
CV094- SEAT HTR HX INLET ISOLATION VALVE POEHR (IVC 8100)

RANGE-COND: RACK IN/0UT-

CV095- BORON INJECTION TANK INLET ISOLATION HOV P0HER'(1518803A)
RANGE-COND: RACK IN/0UT

CV096 BORON _ INJECTION LINE INLET ISOLATION H0V POWER (15188038)
PANGE-COND: RACK ~IN/0VT

i+0097/16
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*
CV097 DEB 0 RATING DEMINERALIZERS DECONTAMINATION FACTOR

RANGE-COND: 0-50 PPH
'

,

CV098 BORIC ACID PUMP IA SUCTION ISOLATION (IVC 8163)
L RANGE-COND: OPEN/CLOSE

-CV099 BORIC ACID PUMP IB SUCTION ISOLATION (IVC 8175)
RANGE-COND: OPEN/CLOSE

:
CV100 AUTO START FAILURE, LIFTED LEAD ON CHG PUMP 1A

'

CS/CTO CONTACT
RANGE - COND: NORMAL / LIFTED -

CV101 AUTO START FAILURE, LIFTED LEAD ON CHG PUMP IB
CS/CTO CONTACT

D RANGE - COND: NORMAL / LIFTED

"

O -

i
i

,

h

.

e

:

O
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R.F. NLDSER TITLE, RANGE-CONDITION
............................u..................................................

,

CH02 MAIN CONDENSER TUBE CLEANING SYSTEM A
RANGE-COND: IN/0UT

CH03 HAIN CONDENSER TUBE CLEANING SYSTEM B
RANGE-CONh: IN/0UT

CH04 FOREBAY INLET SLIDE GATE OHOG-CH0101
'

RANGE-COND: 0-100%
e

CH05 -CIRC HATER PUMP 1A DISCH VLV, 1HOV-CH0001
RANGE-COND: POWER ON/0FF

_ CH06- CIRC HATER PUMP 1A DISCH VLV, 1H0V-CH0001
RANGE-COND:- 0-100%

CH07 CIRC HATER PUMP IB O!SCH VLV, 1HOV-CH0002
RANGE-COND: POWER ON/0FF ,

CH08 CIRC HATER PUMP IB DISCH VLV, lH0V-CH0002'

'

RANGE-COND: 0-100%

CH09 - CIRC HATER FUMP 1C-DISCH VLV, lHOV-CH0003
.

RANGE-COND: POWER ON/0FF t

'
CH10 CIRC HATER PUMP IC DISCH VLV, 1HOV-CH0003

RANGE-COND: 0-100%
s

b

|

j: >

O
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,

4 .................................................... ..........................

ED01 4160V. BUS 142 LOCKOUT RELAY

[ RANGE-COND: NORMAL / RESET

E002 4160V. BUS 143 LOCKOUT RELAY ;

RANGE-COND. NORMAL / RESET,

ED0? 4160V. BUS 144 LOCKOUT RELAY
-RANGE-COND: NORMAL / RESET

ED04 4160V. BUS 145 LOCKOUT RELAY
RANGE-COND: N0f! MAL /R' ~

ED05 4160V. BUS 147 LOC s etLAY
RANGE-COND: NORMAL / RESET

|

ED06 4160V. BUS 148 LOCK 0UT RELAY-
_.

RANGE-COND:: NORMAL / RESET

ED07 4160V. BUS 149 LOCKOUT RELAY,

RANGE-CLND: NORMAL / RESET !
4

ED08 BUS 111 POWER SUPPLY-SELECT
RANGE-COND:- INV/0 PEN / DIRT POWER

ED09 BUS 112 POWER SUPPLY SELECT
RANOr.COND: ~ INV/0 PEN / DIRT POWER

ED10 BUS 113 POWER SUPPLY SELECT:
RANGE-COND: INV/0 PEN / DIRT POWER,

ED11 ' BUS 114-POWER SUPPLY SELECT
-RANGE-COND: INV/0 PEN / DIRT POWER

ED12- -BATT CHARGER BKR TO BATT 111
. RANGE-COND: CLOSE/0 PEN

!

EDi3 BATT CHARGER BKR TO BATT 112
RANGE-COND:- CLOSE/0 PEN

,

,

EDl4 BATT CHARGER BKR TO BATT 011-1
RANGE-COND:- CLOSE/0 PEN

o i

40097/19
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-

R.F. MUNBER TITLE, RANGE-CONDITION
...............................................................................

ED17 UNIT 2 GENERATOR IN OPERATION
RANGE-COND: 0FF/0N

ED18 HAIN GENERATOR OCB 1718 LOCAL OPERATION
RANGE-COND: NORMAL / TRIP

'EDl9 MAIN GENERATOR OCB 1819 LOCAL OPERATION
RANGE-COND: NORMAL / TRIP

E020 HCC 1371 FEED TO DIRTY P0HER XFRHR (BUS 111) ;

RANGE-COND: CLOSE/0 PEN

E021 HCC 13818 FEED TO DIRTY POWER XFRHR (BUS 112)
RANGE-COND: CLOSE/0 PEN

E022 HCC 1391 FEED TO DIRTY POWER XFRHR (BUS 113)
RANGE-CONO: CLOSE/0 PEN

E023 HCC 1331A FEED TO DIRTY POWER XFRHR (BUS 114)
RANGE-COND: .CLOSE/0 PEN

t

ED24 BUS 137 FECD 10 BATT CHAR 011
RANGE-COND: CLOSE/0 PEN

E025 -BUS 138 FEED TO BATT CHAR 111
RANGE-COND: CLOSE/0 PEN

ED26 -BUS-139 FEED TO BATT CHAR 112
RANGE-COND: CLOSE/0 PEN

- ED27 -- UNIT 2 FEED TO ESF BUSES
RANC 'OND: CLOSE/0 PEN .

E028 1CB01 CONTROL POWER FEED !
RANGE-COND: NORMAL / RESERVE

:ED29 LINE 9922 DISPATCHING DISCONNECT i
RANGE-COND:- 0FF/0N

E030 LINE 2224 DISPATCHING DISCONNECT
RANGE-COND: OFF/0N

ED31' LINE 2219 DISPATCHING DISCONNECT
RANGE-COND: OFF/0H

ED32 LINE 2221 DISPATCHING DISCONNECT
RANGE-COND: OFF/0N

+0097/20'
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ED33 LINE 2223 DISPATCHING DISCONNECT
RANGE-COND: 0FF/0N

ED34 LINE 2218 DISPATCHING DISCONNECT
RANGE-COND: OFF/0N

ED35 SYS AUX XFRHR LOCKOUT RELAY
RANGE-COND: NORMAL / RESET

ED36 BUS 141 LOCKOUT RELAY
RANGE-COND: NORMAL / RESET

ED37 HCC 1371 FEED TO INVERTER 111
RANGE-COND: CLOSE/0 PEN

ED38 HCC 1381A FEED TO INVERTER 112
RANGE-COND: CLOSE/0 PEN

I ) E039 HCC 1391 FEED TO INVERTER 113' ''
RANGE-COND: CLOSE/0 PEN

ED40 MCC 1331A FEED TO INVERTER 114
RANGE-COND: CLOSE/0 PEN

ED41 UNIT 2 SUPPLY TO BATT CHARGER 011
RANGE-COND: CLOSE/0 PEN

ED42 SHITCHYARD LINE 2219 (NORTH 8 ROOK) LOAD
RANGE - COND: 0-100%

ED43 GRID FREQUENCY OSCILATION
RANGE - COND: -0.03 TO 0.03 Hz

; - ED44 GRID BASE FREQUENCY REH0TE FUNCTION
RANGE - COND: -3 TO 3 Nz

ED45 SAT WATER SPRAY RELAY RESET
RANGE - COND: NORMAL / RESET,

E046 UAT HATER SPRAY RELAY RESET

| RANGE - COND: NORMAL / RESET

|

.O
U

1

|-
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EG01 DG 1-A LOCAL / REMOTE CONTROL SWITCH
RANGE-COND: LOCAL / REMOTE i

EG02 DG 1-B LOCAL / REMOTE CONTROL SHITCH
RANGE-COND: LOCAL / REMOTE

EG03 DG 0 LOCAL / REMOTE CONTROL SHITCH
RANGE-COND: LOCAL / REMOTE

EG04 DG 1-A LOCAL START AIR VALVE
RANGE-COND: CLOSE/0 PEN

EGOS DG 1-B LOCAL START AIR VALVE 4

RANGE-COND: CLOSE/0 PEN

EG06 DG 0 LOCAL START AIR VALVE-
RANGE-COND: CLOSE/0 PEN

EG07 DG 1-A BREAKER 1483 LOCK-0UT RELAY
RANGE-COND: NORMAL / RESET

EG08 DG 1-B BREAKER 1493 LOCK-0UT RELAY
RANGE-COND: NORMAL / RESET

EG09 DG 0 BREAKER 1473 LOCK-0VT RELAY i

RANGE COND: NORMAL / RESET I

EG10 MAIN GEN DISCONNECT
P.ANGE-COND: ~CLOSE/0 PEN

EGil MAIN TRANS DISCONNECT
RANGE-COND: CLOSE/0 PEN

EG12 DG-l-A LOCAL OPERATION STOP PUSNBUTTON
RANGE COND: NORMAL /STOP

EG13 DG 1-B LOCAL OPERATION STOP PUSHBUTTON
RANGE-COND: NORMAL /STOP

EG14 DG "0" LOCAL OPERATION STOP PUSHBUTTON
RANGE-COND: NORMAL /STOP

EG15 DG 1-A LOCAL SPEED CONTROL
RANGE-COND: RAISE /NORH/LHR

EG16 DG 1-B LOCAL SPEED CONTROL
RANGE-COND: RAISE / NORMA /LHR I

+0097/22
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R.F. NUMBER _ TITLE, RANGE-CONDITION l
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!

EG17 DG "0" LOCAL SPEED CONTROL
RANGE-COND: RAISE / NORM /LHR

1

EG18 DG 1-A EMERGENCY-TRIP j
RANGE-COND: NORMAL / TRIP 1

l

:EG19 DG 1-B EMERGENCY TRIP '

RANGE-COND: NORMAL /STOP
!

EG20 DG "0" EMERGENCY TRIP ,

RANGE-COND: NORMAL /STOP

EG21 OG 1-A EMERGENCY TO NORHAL RESET +

RANGE-COND: NORMAL / RESET

EG22 DG 1-B EMERGENCY TO NORHAL RESET
RANGE-COND: NORMAL / RESET

'EG23 DG "0" EMERGENCY TO NORMAL RESET
RANGE-COND: NORMAL / RESET

r

-EG24 MAIN GEN F. ELD BREAKER (41-M)
RANGE-COND: NORMAL / TRIP-

EG25- =DG l-A GOVERNOR DROOP- '

RANGE-COND: 0-100%

EG26 DG 1-B GOVERNOR DROOP
RANGE-COND: 0-100%

' EG27 DG "0" GOVERNOR DROOP
RANGE-COND: 0-100%

EG28' DG 1-A LOAD LIMIT
RANGE-COND:' 0-100%.

-FG29 DG 1-B-LOAD LIMIT
RANGE-COND: -0-100%

EG30 DG'"0" LOAD LIMIT
RANGE-C0 lid: 0-100%

EG31- DG 1-A FIELD FLASHING

-( ) RANGE-COND: CLOSE/0 PEN

.EG32 DG 1-B FIELD FLASHING
RANGE-COND: CLOSE/0 PEN

30097/23
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i

EG33 DG "0" f! ELD FLASHING
RANGE-COND: CLOSE/0 PEN

EG34 DG l-A PARALLEL
RANGE-COND: UNIT / PARALLEL

EG35 DG 1-B PARALLEL I

RANGE-COND:--UNIT / PAP (LLEL

EG36 DG "0" PARALLEL
RANGE-COND: UNIT / PARALLEL

EG37 _DG 1-A REVERSE POWER-SET POINT
RANGE-COND: -200KH - +200KH

EG38 DG 1-B REVERSE POWER SET POINT
RANGE-COND: -200KH - +200KH

|- EG39 DG "0" REVFRSE POWER SET POINT
RANGE-COND: -200KH - +200KH,

..

EGa0 - HAIN GEN REVERSE POWER SET POINT
RANGE-COND: -100 - +100MH

EG41 MAIN GEN REVERSE POWER TIME DELAY
RANGE-COND: 0-300 SEC-

EG42.: : MAIN. GEN LOCK-0UT RELAY
RANGE-COND: N0kHAL/ RESET

.EG43 DG 1-A OUTPUT BREAKER
RANGE-COND: NORMAL / TRIP

EG44 DG 1-B OUTPUT BREAKER
RANGE-COND:. NORMAL / TRIP

-EG45' DG 0 OUTPUT BREAKER
RANGE-COND: ' NORMAL / TRIP

EG46 DG 1-A LOCAL START.
RANGE-COND: NORMAL / START-

1.

EG47 DG 1-B LOCAL START.
. RANGE-COND: NORMAL / START

EG4G DG 0 LOCAL START
RANGE-COND: ' NORMAL / START

+0097/24
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EG49 LOCAL TRANSFER SHITCH 43 DG 1-A
RANGE-COND: HCB/ LOCAL4

,

EG50 LOCAL TRANSFER SHITCH 43 DG 1-B
RANGE-COND: MCB/ LOCAL

EGSI LOCAL TRANSFER SHITCH_43 DG "0"
RANGE-COND:- HCB/ LOCAL

EG52 DG 1-A INCOMPLETE SEQUENCE RESET.
RANGE-COND: NORMAL / RESET

EG53' DG 1-B INCOMPLETE SEQUENCE RESET. .

RANGE-COND: NORMAL / RESET

EG54- DG "0" INCOMPLETE SEQUENCE RESET.
RANGE-COND:-~ NORMAL / RESET

'

EG55 DG 1-A LOCAL-VOLTAGE AD]UST
=RANGF-COND: RAIS/ NORMAL / LOWER ~

EG56 DG 1-B LOCAL VOLTAGE ADJUST
RANGE-COND: RAIS/ NORMAL / LOWER

EG57 DG "0" LOCAL VOLTAGE ADJUST
'

RANGE-COND: RAIS/ NORMAL / LOWER

EG58' AUTO START FAILURE. LIFTED LEAD ON DG 0-4EMX RELAY
RANGE-COND: NORMAL / LIFTED

EG59 AUTO START FAILURE LIFTED. LEAD ON DG 1A 4EMX RELAY
RANGE-COND: NORMAL / LIFTED

-

-EG60- AUTO START FAILURE, LIFTED. LEAD ON DG 1B 4EMX RELAY
RANGE-COND: NORMAL / LIFTED ,

EG61 DG 1A LOCAL PANEL ANNUNCIATOR RESET
RANGE-COND: NORMAL / RESET

> dBZ DG 1B LOCAL-PAN ~t. ANNUNCIATOR RESET<

RANGE-COND: NORhA8./ RESET

EG63 DG 0 LOCAL PANEL ANNUNCIATOR RESET
RANGE-COND:- NORMAL / RESET

O
+0097/25:

!

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



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

:

!
ZION SIMULATOR

ANSI /ANS-3.5-1985 CERTIFICATION REPORT
INITIAL REPORT, MARCH 1991

,

3

O APPENDIX 2
'
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*R.F. NUMBER TITLE, RANGE CONDITION
;

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

4

EG64 MAIN TRANSFORMER HATER SPRAY RELAY RESET
RANGE-COND: NORMAL / RESET

EG65. MAIN TRANSFORMER IE COOLING SYSVEM NORMAL BKR CLOSE DEVICE
,

RANGE-COND: NORMAL /CLOSE
.

EG66 MAIN TRANSFORMER IE COOLING SYSTEM RESERVE BKR CLOSE DEVICE
RANGE-COND:- NORMAL /CLOSE

EG67 MAIN TRANSFORMER IN COOLING SYSTEM NORMAL BKR CLOSE DEVICE
RANGE-COND: NORMAL /CLOSE-

EG68 MAIN-TRANSFORMER-1M COOLING SYSTEM RESERVE BKR CLOSE DEVICE,

RANGE-COND: NORMAL /CLOSE '

'

1

L

7

<

<

1

;

o

O
:

l
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R.F. NUMBER TITLE, RA EE-CONDITION
...............................................................................

|

FP01 MAIN TRANSFOR DELUGE SYSTEM RESET l

RANGE-COND: NORMAL / RESET
1

FP02 SYSTEM AUXILIARY TRANSFORMER DELUGE SYSTEM RESET
RANGE-COND: NORMAL / RESET |

FPO4 DIESEL DRIVEN FIRE PUMP 00 LOCAL HANDSHITCH
RANGE-COND: TEST /AUT0/0FF

FPOS HOTOR DRIVEN FIRE PUMP OA LOCAL HANDSHITCH
RANGE-COND: TEST /AUT0/0FF

r~
N-]N

-

'wJ
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FH001 CND HTHL STM DUMP SPRAY CNT VLV, IFCV-CD129A-
RANGE-COND: AUT0/CLOSE

FH002 CND HTHL STM DUMP SPRAY CNT VLV, IFCV-CD1298
RANGE-COND: AUT0/CLOSE

l

1H003 CND HTHL STM DUMP SPRAY CNT VLV, IfCV-CD129C |
RANGE-COND: AUT0/CLOSE I

IH004 CND HTHL STM DUMP SPRAY CNT VLV, IFCV-CD129D |

RANGE-COND: AUT0/CLOSE
4

.fH005 CND HTHL STM DUMP SPRAY CNT VLV, IFCV-CD129E.

RANGE-COND: AUT0/CLOSE

fH006 CND HTHl. STM DUMP SPRAY CNT VLV, ifCV-CD129F
RANGE-COND: AUT0/CLOSE

fH007 CND HTHL STM DUMP SPRAY CNT VLV, ifCV-CD129G
RANGE-COND: AUT0/CLOSE

FH008 CND HTHL STM DUMP SPRAY CNT VLV, ifCV-CD129H
RANGE-COND: AUT0/CLOSE

FH009 CND HTHL STH DUMP SPRAY CNT VLV, ifCV-CD129J
RANGE-COND: AUT0/CLOSE-

._ f H010 - CND HTHL STH DUMP SPRAY CNT_VLV, ifCV-CD129K
RANGE-COND: AUT0/CLOSE-

fH0ll CND HTHL STH DUMP SPRAY CNT VLV, IFCV-CD129L
RANGE-COND: AUT0/CLOSE

fH012 CND HTHL STM DUMP SPRAY CNT VLV, IFCV-CD129H
RANGE-COND: AUT0/CLOSE

fH013- .BSTR PHP RECIRC FLOW CNTL VLV, ifCV-CD23C
RANGE-COND:_ AUT0/CLOSE

TH014 CONDENSATE PUMP 1A INLET ISO VLV. ICD 0050
RANGE-COND: 0-1007.

fH015 CONDENSATE PUHP IB INLET ISO VLV, 1C00051
RANGE-COND: 0-1001,

fH016 ' CONDENSATE PUNP IC INLET ISO VLV, ICD 0052
RANGE-COND: 0-1007.

-40097/28--
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R.T. NUMBER TITLE, RANGE-CONDITION
...............................................................................

I

FH017 CONDENSATE PUMP 10 ISO VLV, 1C00053 !
RANGE-COND; 0-100% l

l
FH018 CONDENSATE PUMP 1A OUTLET ISO VLV, ICD 0001 l

l

RANGE-COND: CLOSE/0 PEN

FH019 CONDENSATE PUMP IB OUTLET 150 VLV, ICD 0002
RANGE-COND: CLOSE/0 PEN

FH020 - CONDENSATE PUMP 1C OUTLET ISO VLV, 1C00003
-

-- RANGE-COND: CLOSE/0 PEN
|

FH021 CONDENSATE PUMP ID OUTLET ISO VLV, ICD 0004
RANGE-COND:- CLOSE/0 PEN

FH022 SJAE CNDSR 1A COND INLET ISO VLV, ICD 0011
RANGE-COND: CLOSE/0 PEN )

O FH023
SJAE CNDSR IB COND INLET ISO VLV, 1C00009

'

' RANGE-COND: CLOSE/0 PEN

FH024 GLAND STEAM CNDSR 1A COND OUTLET ISO VLV, 1C00012
-RANGE-COND: CLOSE/0 PEN ;

FH025 GLAND STEAN CNDSR aJ COND OUTLET ISO VLV, 1C00010
RANGE-COND: CLOSE/0 PEN

-FH026: SJAE/ GLAND CNDSR CONDENSATE BYPASS VLV, 1C00017
RANGE-COND: 0-100%

.FH027 COND BS'TR PHP 1A INLET ISO VLV, 1C00020'
3

. RANGE-COND:; 0-100%-

FH028 - COND BSTR PHP IB INLET ISO VLV, ICD 0021
RANGE-COND: 0-100%-

>

FH029 COND BSTR PHP IC--INLET ISO-VLV.-1C00022-
RANGE-COND: 0-100%

FH030- COND BSTR PHP 10 INLET ISO VLV,.1CD0023
RANGE-COND: 0-100%

'FH031 COND BSTR PHP 1A OUTLET ISO VLV, 1C00039
RANGE-COND: 0-100%-

FH032 COND BSTR PHP IB OUTLET ISO VLV, ICD 0040
RANGE-COND: 0-100%
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<

FH033 COND BSTR PHP IC OUTLET ISO VLV, 1C00041
RANGL-COND: 0-100%

.

FH034 COND BSTR PMP 10 OUTLET ISO VLV, 1C00042
RANGE-COND: 0-100%-

FH035 MAIN CNDSR EMERG OVR FLOW CNTRL 150 VLV, 1C00037 |

RANGE-COND: CLOSE/0 PEN

FH036 MAIN CNDSR NORM OVR FLOH CNTRL ISO VLV, ICD 0024 '

RANGE-COND: CLOSE/0 PEN

FH037 MAIN CNDSR OVR FLOH CNTRL BYPASS VLV, 1C00026
RANGE-COND: 0-100%

i

FH038 HAIN FH PHP 1A INLET 150 VLV, ICD 0047
RANGE-COND: 0-100% i

O FH039
MAIN:FH PHP IB INLET ISO VLV, 1C00049
RANGE-COND: 0-100%

FH040 MAIN FH PHP IC-INLET 150 VLV, 1C00048
RANGE-COND: -0-100%

FH041 FH PHP 1A RECIRC ISO VLV,'IfM0028
RANGE-COND:| CLOSE/0 PEN |

FH042 FH PHP'1B RECIRC ISO VLV, IFH0030 i
RANGE-COND: CLOSE/0 PEN' !

FH043 FH PHP'lC RECIRC ISO VLV, 1FH0029 !
RANGE-COND:. CLOSE/0 PEN 1

FH044 MAIN FN TO S/G 1A LVL CNTRL 150 VLV, IFH0019
RANGE-COND: 0-100%=

FH045 MAIN FH TO S/G 1A VLV CNTRL BYPASS ISO VLV, IFH0173
RANGE-COND:' 0-100%

FH046 HAIN FH TO'5/G 1B LVL CNTRL ISO VLV, 1FH0017
RANGE-COND:: 0-100%

;

FH047 MAIN FH T0 5/G IB VLV CNTRL BYPASS 150 VLV, IFH0171 ;

d3 RANGE-COND: 0-100% !

f

\- # FH048 MAIN FH TO S/G IC LVL CNTRL ISO VLV, IFH0018
RANGE-COND: 0-100%
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...............................................................................

.i

i FH049 MAIN FH TO S/G 1C VLV CNTRL BYPASS ISO VLV, 1FH0172

) RANGE-COND: 0-100%
,

| FH050 MAIN FH TO S/G ID LVL CNTRL ISO VLV, IFH0020 i

RANGE-COND: 0-100% j

FH051 MAIN FH TO S/G 1D VLV CNTRL BYPASS 150 VLV, 1FH0174
,

RANGE-COND: 0-100%
*

FH052 AUX FH PUMP IB HOTOR POWER 1FH005
RANGE-COND: RACK IN/0UT

*

FH053- AUX FH PUMP IC HOTOR POWER 1FH006
RANGE-COND: RACK IN/0UT

FH054 AUX FH PHP 1A AISCH ISO VLV, 1FH0034
RANGE-COND: 0-100%

O FH055
AUX FH PHP: DISH HDR CROSS TIE ISO VLV,1FH0035/0037
RANGE-COND: 0-100%

FH056 AUX FH PHP IB DISCH ISO VLV, IFH0038/0042
RANGE-COND: 0-100%

FH057 AUX FH PHP-1C DISCH ISO VLV,-IFH0036
' RANGE-COND: 0-100%

FH058. AUX.FH PHP 1A RECIRC ISO VLV, 1FH0041
RANGE-COND: 0-100%

FH059 AUX FM 'PHP 1B RECIRC ISO VLV, IFH0040
RANGE-COND: -0-100%

FH060 -AUX FH PHP IC-RECIRC ISO VLV, 1FH0039-

RANGE-COND: 0-100%

FH061- COND STORAGE TANK DISCH 159 VLV, OCD0101
,

_

~ RANGE-COND: CLOSE/0 PEN

FH062 COND-HAKE UP'PHP SUCTION ISO VLV.-0CD0102
RANGE-COND: CLOSE/0 PEN-

-FH063 COND HAKE UP PHP DIS TO LAKE ISO.VLV, 1C00383-

-

' RANGE-COND:: 0-100%
P

FH064 COND MAKE UP PHP DIS TO MC MAKE UP ISO VLV,1C00385
| RANGE-COND: CLOSE/0 PEN

+0097/31
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FH065 MAIN CNDSR EMERG MAKE UP CNTRL ISO VLV, 1C00028 -

RANGE-COND: CLOSE/0 PEN

FH066 MAIN CNDSR NORM MAKE UP CNTRL ISO VLV, ICD 0030
RANGE-COND: CLOSE/0 PEN

FH067 MAIN CNDSR NORM MAKE UP CNTRL BYPASS VLV, 1C00032
RANGEoCOND: 0-100%

FH068 AUX FW PHP RECIRC T0 CSTK ISO VLV, IFH0170
RANGE-COND: CLOSE/0 PEN

';_

FH069 DEMINERALIZER M/V TO CST ISO VLV, OMUO293
'

RANGE-COND: 0-100%

FH0701 CST DRAIN ISO VLV,' 0CD0292-

RANGE-COND: 0-100%
,

/ . FH071 0-1 CST TO U-2 CST CROSS TIE ISO.VLV, 0FH0169
; RANGE-COND:' CLOSE/0 PEN$

i

FH072- HTR DRN PHP 1A SUCT ISO VLV 1HD0059
RANGE-COND: 0-100%

FH073 HTR DRN PHP 18 SUCT ISO VLV, 1HD0060-'

RANGE-COND:- 0-100%

FH074 HTR DRP PHP 1C SUCT ISO VLV, 1HD0061
RANGE-COND: '0-100%

FH075 HTR DRN PHP DIS HDR TO HTR ISA ISO VLV, 1HD0069
RANGE-COND:1 0-100%-

1

.

. FH076 HTR.DRN PHP DIS HDR TO HTR 15B 150 VLV, 1HD0071
RANGE-COND: 0-100%

' FH0771 HTR DRN PHP DIS HDR TO HTR 15C ISO-VlV, 1HD0073
~

RANGE-COND: 0-100%-

FH078 HTR DRN PHP 1A POWER IHD008
RANGE-COND: RACK-IN/0UT

FH079: HTR DRN PHP IB P0HER 1HD009
~

RANGE-COND: ~ RACK IN/0UT

FH080 HTR DRN:PHP~1C PDHER 1HD010
: RANGE-COND: RACK IN/0UT
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.

FH081 CND BSTR PHP M/V TO HTR DRN THK CNT VLV, ILCV-C099
RANGE-COND: AUT0/0 PEN

:F4082 CND BSTR PHP M/V TO HTR ORN TNK 150 VLV, 1C00054
RANGE-COND: CLOSE/0 PEN

-FH083: MFPT IB HP HS INLET ISO VLV, 1HS0012
RANGE-COND: 0-100%

FH084- HFPT 1C HP HS INLET-_-ISO VLV,-IH50013
RANGE-COND: 0-100%

FH085 HFPT 18 LP HS INLET ISO VLV, 1HS0003
'

RANGE-COND: 0-100%

FH086 HFPT 1B LP HS. INLET ISO VLV, 1HS0002
RANGE-COND: 0-100%

O FH087 HFPT-IB EXH VLV 1EHV-FH1B
RANGE-COND: 0-100%

-FH088 HFPT 1C EXH VLV, IEHV-THIC
RANGE-COND:: 0-100%

FH089- _ AUX FH PUHP 1A TURBINE HS STOP VLV, ISV-AFH
-

RANGE-COND: 0-100%

FH090 HFPT.1B TURNING GEAR HOTOR IFH0020
RANGE-COND: AUT0/ DISENGAGE

FH091 HFPT IB'0IL RSRVR H/U LINE ISO VLV, ITD0034 :,

RANGE-COND: 0-100%

FH092' HFPT 18 OIL RSRVR DRAIN LINE ISO VLV, 1TD0025
RANGE-COND: 0-100%

FH093 HFPT-1B OVERSPEED AND LOW VAC TRIP RESET
RANGE-COND: NORMAL / RESET

FH094- .HFPT IC TURNING GEAR HOTOR, IFH003D
_ RANGE-COND: AUT0/DISENGGE

FH095 HFPT-IC.0IL.RSRVR M/V LINE ISO VLV, IT00028
RANGE-COND: 0-100%

FH096 HFPT IC OIL RSRVR DRAIN LINE 150 VLV, IT00039
RANGE-COND: 0-100%
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R.F. NUMBER TITLE, RANGC-CONDITION
............................................. .................................

5

fH097 HFPT IC OVERSPEED AND LOW VAC TRIP RESET
RANGE-COND: NORMAL / RESET

|
FH098 LCC BFPT IB S/U SIG OVERRIDE SHITCH I '

RANGE-COND: OVROFF/ ENABLE
I

FH099 LCC BFPT IB S/U SIG OVERRIDE SWITCH 2 l
RANGE-COND: DOWN/ HOLD /UP

|

FH100 LCC BfPT IB fH SIG OVERRIDE SHITCH
RANGE-COND: OVR0ff/ ENABLE

TH101 LCC BFPT IB FH SIG OVERRIDE POS KNOB
'

RANGE-COND: 0-100%

=FH102 LCC BFPT IB SIG LOCAL PNL RESET
RANGE-COND: NORMAL / RESET

- O FW103
LCC.BfPT IC S/U SIG OVERRIDE SWITCH I

,' RANGE-COND: OVR0ff/ ENABLE

D FH104 LCC BFPT 1C S/0 SIGN OVERRIDE SWITCH 2
RANGE-COND: DOHN/ HOLD /UP

FH105 LCC BFPT IC'fH SIG OVERRIDE SHITCH
RANGE.COND: OVROFF/ ENABLE

'

FH106~ LCC BFPT 10 FH SIG OVERRIDE POS KNOB
RANGE-COND: 0-100%-

.fH107 LCC BFPT IC SIG LOCAL PNL RESET
PANGE-COND: NORMAL / RESET

-fH108 LCC BFPT-1B IA SUPPLY TO 1/P A VLV, ifH-IA3A
RANGE-COND: 0-100%

FH109- LCC BfPT 'iB IA SUFPLY TO I/P B VLV, IfH-IA4A'
RANGE-CON 0;. 0-100%-

. FHl _10 LCC BFPT IB HANUAL AIR SIG CNTRt. VLV SET PolHT
RANGE-COND: 0-15 PSIG

t

FHill LCC BFPT IB LATCH PERMISSIVE AIR PRESSURE SET POINT |
-RANG-COND:- 0-15 PSIG

fH112 LCC BfPT IB PNEU PNL RESET
RANGE-COND: -NORFAL/ RESET
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R.F. NUMBER TITLE, RANGE-CONDITION
.......n.......................................................................

FH113 LCC BFPT IC IA SUPPLY TO I/P A VLV, IFH-IA3B
RANGE-COND: 0-100%

FH114 LCC BFPT IC IA SUPPLY TO I/P B VLV, IFH-I.*iB
RANGE-COND: 0-100% j

FH115 LCC BFPT IC W,NUAL AIR SIG CNTRL VLV SET POINT
RANGE-COND: 0-15 PSIG

:

FH)16 LCC BFPT IC LATCH PERMISSIVE AIR PRESSURE SET POINT
RANGE-COND: 0-15 PSIG i

FH117 LCC BFPT IC PNEU PNL RESET
RANGE-COND: NORMAL /RE5ET

FH118 AUTO ST/.RT FAILURE, LIFTED LEAD ON ATH PUMP 1B
CS/CTO CONTACT

_

RANGE-COND: -NORMAL / LIFTED
. (>

o FH119- AUTO START FAILURE, LIFTED LEAD ON AfH PUMP IC
CS/CTO CONTACT-

'

RANGE-COND: NORMAL / LIFTED

' . FH124 SJAE 1A C0hDENSER VENT ISO VLV, 1TD0064
RANGE-COND: 0-100%

FH125 SJAE-1B CONDENSER VENT ISO VLV, 1TD0071
~

RANGE-COND: 0-100%

'

FH126 PUMP SEAL HTR FILTER !SO VLVS, ICD 0123/0125/0127
RANGE-COND: 0-100%

4

FH127. RESET TDAFH PP OVERSPEED TRIP VLV, ISV-AFH
! RANGE-COND: NORMAL / RESET

FHl2B iSTM JET AIR EJECTOR 1A OPERATION-,

RANGE-COND: .IN/0UT SERVICE

FHl29 ~ STM JET AIR EJECTOR 18 OPERATOR
RANGE-COND:- IN/0UT SERdTE

FN130 AUXILIARY FH PUMP OIL TEST-SHITCH 1

RANGE-COND: ST0P/AUT0/ START

O.
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FH131 AUXILIARY FH PUMP OIL TEST SHITCH
RANGE-COND: STOP/AU10/ START

TH132 AUXILIARY FH PUMP OIL TEST SWITCH
RANGE-COND: STOP/AUT0/ START

FH133 SG 1A SUP V 1HOV-FH0054 LOCAL MANUAL CONTROL
.

RANGE-COND: CLOSE/NORH/0 PEN

FH134- SG 10 SUP V IMOV-FH0050 LOCAL MANUAL C0hiROL
RANGE-COND: CLOSE/NORH/0 PEN

FH135 SG IC SUP V )HOV-FH0052 LOCAL MANUAL CONTROL
RANGE-COND: CLOSE/NORH/0 PEN

FH136 SG ID SUP V IMOV-FH0056 LOCAL. HANUAL CONTROL
RANGE-COND: CLOSE/NORH/0 PEN

O
V

O
V
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .

HV01 ATMOSPHERIC TEMPCRATURE
RANGE-COND: 0-100 DEGF

HV02 AUX Bt,ULDING AIR SUPPLY FAN EXHAUST DAMPER
RANGE-COND: 0-100%

'

HV03 LAKE MICHIGAN TEMPERATURE
RANGE-COND: 32-80 DEGF

"

HV04 HIND SPEED
RANGE-COND: 0-10' MPH

HV05 HIND DIRECTION
'

RANGE-COND: 0-360 DEG

i O

b

.

h

Y'

*
.

O'

m

'
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R f, NUMBER TI'LE, RANGE-CONDITION
............:..................................................................

IA01 SER AIR UNIT 1/2 150 VLV'S OSA0023, OSA0024, OSA0140
RANGE-COND: CLOSE/0 PEN

IA02 IA / SA CROSSTIE VLV IIA 0049
RANGE-COND: CLOSE/0 PEN

IA03 IA / SA CROSSTIE VLV'S 2SA0143, 21A0049
RANGE-COND: CLOSE/0 PEN

IA04 INST AIR UNIT 1/2 IOS VLV'S OIA0003, OIA0021, OIA0026
RANGE-COND: CLOSE/0 PEN

IA05 IA TO PENETRATION PRESS SYSTEM ISO VLV IIA 0055
RANGE-COND: CLOSE/0 PEN

IA06 EMER POWER TO COMPRESSOR 1A
RANGE-COND: RACK IN/0VT

<-'s IA07 EMER POWER TO COMPRESSOR OB

!e-) RANCf COND: RACK IN/OUT

IA08 EMER POWER TO COMPRESSOR 2A
RANGE-COND: RACK IN/0UT

IA09 IA AUX, COMPR. ISOL, VLV
RANGE-COND: CLOSE/0PER

tO
wl\
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HS01: SG 1A PORV ISOLATION 1HS-0070
RANGE-COND: CLOSE/0 PEN

HS02 SG IB PORV ISOLATION IMS-0073
RANGE-COND:- CLOSE/0 PEN

E

-HS03= SG IC PORV ISOLATION 1HS-0071
RANGE-COND: CLOSE/0 PEN

-MSO4 SG 10 PORV ISOLATION 1HS-0072
RANGE-COND: CLOSE/0 PEN-

MS05- STM DUMP 1PCV-MS21A ISOL IMS-0100
RANGE-COND: CLOSE/0 PEN

-MS06 STM DUMP 1PCV-MS218 ISOL.1HS-0102.

,

RANGE-COND:. CLOSE/0 PEN
'

W:
G ' HS07 :STM DUMP IPCV-MS21C ISOL 1HS-0104

L -RANGE-COND: -CLOSE/0 PEN

HS08 STM DUMP IPCV-MS210'ISOL IMS-0106
RANGE-COND:1 CLOSE/0 PEN

'HSO9 STH DUMP:IPCV-MS21E ISOL IMS-0108
RANGE-COND: CLOSE/0 PEN

LHS10- STM DUHPL1PCV-MS21F ISOL IMS-0110
RANGE-COND: CLOSE/0 PEN-

>

LMS11 - 1STM DUMPLIPCV-MS21G-ISOL 1HS-0112
RANGE-COMD: CLOSE/0 PEN

HS12 .STH DUMP IPCV-MS21N ISOL 1HS-0114
RANGE-COND:- CLOSE/0 PEN.

HS13 -STH DUMP IPCV-MS211 ISOL 1HS-0116
: RANGE-COND: CLOSE/0 PEN

/ .HS14- STM DUMP-IPCV-MS21K~ISOL IMS-0118
RANGE-COND:' CLOSE/0 PEN-

p
HSIS- STH DUMP IPCV-MS21L ISOL 1HS-0120n RANGE-COND: CLOSE/0 PEN

= %~ /
~ ^ ~ ' HS 116 - STM DUMP IPCV-MS21H ISOL lHS-0122 i

CLOSE/0 PEN= RANGE-COND:E

+0097/39-
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M517 HTG SYS HX OA AUX STM SVP ISOL 0AX-0011
RANGE-COND:: CLOSE/0 PEN

MS18 HTG SYS HX-03 AUX STM SUP ISOL 0AX-0012
RANGE-COND: CLOSE/0 PEN

M519 - AUX:STM SUP TO GS HDR ISOL 1AX-0350
RANGE-COND: CLOSE/0 PEN

MS20 AUX STM BOILER USAGE
RANGE-COND: -OFF/0N

MS21 SG 1A HSIV HYDRAULIC SYS HAND VLV (R8)
RANGE-COND: CLOSE/0 PEN

LMS22 SG 1B HSIV HYDRAULIC SYS HAND VLV (R8)
RANGE-COND: .CLOSE/0 PEN

HS23: SG IC MSIV HYDRAULIC SYS HAND VLV (R8)
RANGE-COND: CLOSE/0 PEN

HS24 SG 10 MSIV' HYDRAULIC SYS HAND VLV (R8)
RANGE-COND: CLOSE/0 PEN

MS25 SG 1A MSIV HYDRAULIC CYLINDER VLV
RANGE-COND: 'CLOSE/0 PEN

.MS26: SG 1B MSIV HYDRAULIC CYLINDER VLV-
RANGE-COND:' CLOSE/0 PEN

MS27 SG-1C MSIV HYDRAULIC' CYLINDER VLV
RANGE-COND: :CLOSE/0 PEN

*

MS28 SG 10 MSIV HYDRAULIC CYLINDER VLV=
RANGE-COND: CLOSE/0 PEN

MS29 ~ SG 1 A HSIV HYDRAULIC SYS N2 PRECHARGE: VLV (h)
-RANGE-COND: CLOSE/0 PEN

-MS30' SG 1B HSIV HYDRAULIC'SYS N2 PRECHARGt VLV (H)
RANGE-COND: CLOSE/0 PEN

MS31: SG'lC MSIV HYDRAULIC SYS N2 PRECHARGE VLV (N)
'

RANGE-COND: 'CLOSE/0 PEN

-MS32 SG 10 MSIV-HYDRAULIC'SYS N2 PRECHARGE VLV (N)
RANGE-COND: CLOSE/0 PEN.
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HS33 SG 1A HSIV HYORAULIC SYS N2 PRECHARGE VLV (NI)
RANGE-CONO: CLOSE/0 PEN

HS34 SG IB HSIV HYDRAULIC CYS N2 PRECHARGE VLV (N1)
RANGE-COND: CLOSE/0 PEN

HS3S .SG IC MSIV HYORAULIC SYS N2 PRECHARGE VLV (NI)
RANGE-COND: CLOSE/0 PEN

HS36 SG 10 MSIV HYORAULIC SYS N2 PRECHARGE VLV (HI)
RANGE-CONO: CLOSE/0 PEN

.

MS37 SG 1 A & 1C HSIV HYORAULIC CP055 TIE 1HV-HS1036
RANGE-COND:' NORH/ RESET

HS38 >SG 18 & 10 MSIV HYORA' '" #ROSSTIE 1HOV-MS1035
RANGE-COND: NORH/RES

()MS39- MSIV HYORAULIC SYSTEM he erATUS
RANGE-COND: AVAIL / VENT

,
1

MS40 MSR 1CE REHT STM SUPPLY BYFASS VLV 1HS0136
RANGE-COND: CLOSE/0 PEN

HS41 MSR 1BE REHT STM SUPPLY BYPASS VLV 1HS0137
. RANGE-COND: CLOSE/0 PEN

HS42 HSR 1AE REHT STM SUPPLY BYPASS'VLV 1HS0138-
RANGE-COND: CLOSE/0 PEN

'HS43- MSR ICH REHT STM SUPPLY BYPASS VLV IMS0139
RANGE-COND: CLOSE/0 PEN

.HS44 MSR 18H REHT STH SUPPLY BYPASS VLV 1HS0140-

RANGE-COND: CLOSE/0 PEN

HS45 MSR 1AH:REHT'STH SUPPLY BYPASS VLV lHS0141
RANGE-COND: CLOSE/0 PEN

HS46 MSR ICH REHT STH SUPPLY ISOL VLV iM50124
RANGE-COND: CLOSE/0 PEN-

|

HS47 MSR 1BH REHT STM SUPPLY ISOL VLV IH50126

}
RANGE-CONO: CLOSE/0 PEN

HS4B HSR'1AH REHT STH SUPPLY ISOL VLV 1HS0128
RANGE-COND: CLOSE/0 PEN

+0097/41
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. LIST OF-IN-PLANT REMOTE _ FUNCTIONS (R.F.). 1

R.F. MUMBER TITLE, RANGE-CONDITION
|..................................... .........................................

HS49- MSR 1AE RENT STM-SUPPLY ISOL VLV 1MS0130
RANGE-COND: CLOSE/0 PEN

HS50 MSR 1BE-REHT STM SUPPLY .ISOL VLV IMS0132
RANGE-COND: -CLOSE/0 PEN

MS51- MSR 1CE REHT STM SUPPLY 150L VLV-IMS0134
RANGE-COND: CLOSE/0 PEN

HS" MSR-SEALING STM VLV:1HSO435
RANGE-COND: -CLOSE/0 PEN

MS53 - MSR SEALING STM VLV IMSO436 .

RANGE-COND: CLOSE/0 PEN

<MS54 MSR SEALING STM VLY_1MSO437 t

RANGE-COND: CLOSE/0 PEN

MS55- .HSR-SEALING STM VLV IMSO438

O. RANGE-COND: -CLOSE/0 PEN ~

MS56 -MSR SEALING STM VLV-1MSO439
RANGE-COND: CLOSE/0 PEN

=HS57 _MSR SEALING STM VLV lMSO440
. RANGE-COND:- CLOSE/0 PEN

MS581 MSR-SEALING STM VLV IMSO441
RANGE-COND:- CLOSE/0 PEN-

MS59 MSR SEALING STM VLV-1HSO442=
-RANGE-COND: CLOSE/0 PEN

s

MS60- MSR. SEALING STM VLV lHSO443
' RANGE-COND: CLOSE/0 PEN--

:MS6'l- MSR SEALING STM VLV IMSO444
-RANGE-COND:- CLOSE/0 PEN

MS62- UNIT-247TH STG EXTR PRESSURE AVAILABILITY
RANGE-COND NORH/0FF

HS63 GLAND:STM CNDR FAN DISCH-VLV.10G0053
-RANGE-COND: 0-1007.-

MS64 GLAND-STM CNDR FAN DISCH VLV 10G0054
RANGE-COND: 0-1007.

+0097/42
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l''f -APPENDIX 2
< \~ . - LIST OF~IN-PLANT REMOTE FUNCTIONS (R.F.)

'.R.F.-NUMBER
TITLE, RANGE-CONDITION

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

MSGS- GLAND STM CNDR FAN DISCH VLV 10G0057
RANGE-COND: 0-100%

MS66 GLAND STM CNDR FAN DISCH VLV 10G0058
RANGE-COND: 0-100%

MS67 - HTG STM BLR MAKEUP PUMP OAX003
RANGE-COND: -OFF/0N-

MS68 HTG STM BLR MAKEUP. PUMP OAX004
RANGE-COND: OFF/0N

.

MS69 HTG STM BLR FEEDHATER PUMP OAX005
RANGE-COND: OFF/0N

MS70 HTG STM BLR FEEDHATER PUMP 0AX006
RANGE-COND: OFF/0N

'('''k MS71 FAIL HI STM FLO SI AUTO CLOSE LOOP A HSIV BR-2 CONTACT
RANGE-COND: . NORMAL / LIFTED-

-MS72 -FAIL HI STM FLO SI AUTO CLOSE LOOP B MSIV_BR-2 CONTACT
RANGE-COND: NORMAL / LIFTED

HS73 FAIL HI STM FLO SI AUTO CLOSE LOOP C MSIV BR-2 CONTACT-

RANGE-COND: NORMAL / LIFTED-

MS74' FAIL HI STM FLO SI AUTO CLOSE LOOP D MSIV BR-2 CONTACT
RANGE-COND: NORMAL / LIFTED-

MS75 MSR VENT VALVE TO CONDENSER 1ES0086
RANGE-COND: CLOSE/0 PEN

MS76 --MSR VENT VALVE ~TO CONDENSER 1ES0088-
RANGE-COND: CLOSE/0 PEN

MS77 MSR' VENT; VALVE |TO CONDENSER IES0090
RANGE-COND: -CLOSE/0 PEN

HS78 HSR' VENT VALVE TO CONDENSER 1ES0092
RANGE-COND: CLOSE/0 PEN

-MS79- MSR-VENT VALVE TO CONDENSER 1ES0094
("'l RANGE-COND: CLOSE/0 PEN
((J -

MS80 MSR VENT VALVE TO CONDENSER lE50096
RANGE-COND: CLOSE/0 PEN

+0097/43
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f:- APPENDIX 2-
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R.f. NUi4BER : TITLE, RANGE-CONDITION
...............................................................................

NIO1 = SOURCE RANGE HIGH SHUTDOHN~ FLUX (CH 3')
RANGE-COND: 10EO-10E6 CPS

NIO2 SOURCE RANGE HIGH SHUTDOHN FLUX (CH 32) '

RANGE-COND: 10EO-10E6 CPS

NIO3 DETECTOR BOT CORE LIMIT
RANGE-COND: 0-160 INCHES

NIO4 DETECTOR TOP CORE LIMIT .-

RANGE-COND: 0-160 INCHES

'NI05 POWER RANGE DETECTOR C0 ARSE GAIN MULTIPLIER
~ RANGE-COND: 0-5 VOLTS

1NIO6 DETECTOR--A EMERGENCY / STORAGE BOTTOM LIMIT
'

RANGE-COND:- 0-2000 INCHES
'

L 'NIO7 DETECTOR A EMERGENCY / STORAGE TOP LIMIT-
-

RANGE-COND:- 0-2000 INCHES

NIO8- DETECTOR A CALIBRATE BOTTOM LIMIT
RANGE-COND:. 0-2000 INCHES A

~

(NIO9 DETECTOR A' CALIBRATE TOP-LIMIT
RANGE-COND: 0,2000 INCHES

: nil 0 ' DETECTOR 8 EMERGENCY / STORAGE BOTTOM LIMIT
. RANGE-COND: 0-2000-INCHES

. Nill-- DETECTOR B EMERGENCY / STORAGE TOP LIMITY-
-RANGE-COND: 0-2000 INCHES

,

= nil 2 -DETECTOR'B CALIBRATE BOTTOM LIMIT
RANGE-COND: -0-2000 INCHES-

nil 3 . DETECTOR B CALIBRATE TOP LIMIT
RANGE-COND: 0-2000 INCHES-

nil 4 . DETECTOR C EMERGENCY / STORAGE BOTTOM LIMIT.'
RANGE-COND: 0-2000 INCHES-:

NI15 DETECTOR C EHERGENCY/ STORAGE TOP LIMIT
. RANGE-COND: 0-2000 INCHES

,
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R.F. NUMBER TITLE, RA10GE-COIE)lTION
...............................................................................

i

NI16 DETECTOR C CALIBRATE BOTTOM LIMIT
RANGE-COND: 0-2000 INCH 2S

NI17 DETECTOR C CALIBRATE TOP LIMIT
IRANGE-COND: 0-2000 INCHES

NI18 DETECTOR D EMERGENCY / STORAGE BOTTOM LIMIT
RANGE-COND: 0-2000 INCHES :

N!19 DETE.; TOR D EMERGENCY / STORAGE TOP LIMIT

RANGE-COND: 0-2000 INCHES

HI20- DETECTOR D CALIBRATE BOTTOM LIMIT
RANGE-COND: 0-2000 INCHES

'NI21 DETECTOR D CALIBRATE TOP LIMIT
RANGE "0ND:- 0-2000 INCHES

HI22 DETEC(OR E EMERGENCY / STORAGE BOTTOM LIMIT
,- \
| RANGE-COND: 0-2000 INCHES

N123 DETECTOR E EMERGENCY / STORAGE TOP LIMIT
RANGE-COND: 0-2000 INCHES

NI24- DETECTOR E CALIBRATE BOTTOM LIMIT
RANGE-COND: 0-2000 INCHES

HI25- DETECTOR'E CALIBRATE. TOP LIMIT
RANGE-COND: 0-2000 INCHES- i

HI26 DETECTOR F EMERGENCY / STORAGE'B0TTOM LIMIT
RANGF-COND:: 0-2000 INCHES ~ >

- HI27- DETECTOR F EMERGENCY / STORAGE TOP LIMIT
RANGE-COND: 0-2000 INCHES

HI28' DFTECTOR F CALIBRATE BOTTOM LIMIT
RANGE-CUND: 0-2000 INCHES'

-HI29 DETECTOR F CALIBRATE TOP LIMIT
l RANGE-COND: 0-2000 INCHES
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-A LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)
V

.R. F. WMBER
TITLE, RANGE-COWITION'

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

RD01 BANK OVERLAP THUMBHHEEL SI SETPOINT
RANGE-COND: 0-999 STEPS

RD02 BANK OVERLAP THUMBHHEEL S2 SETPOINT
RANGE-COND: 0-999 STEPS-

RD03 BANK OVERLAP THUMBHHEEL S3 SETPOINT
RANGE-COND: 0-999 STEPS

RD04 BANK OVERLAP THUMBWHEEL S4 SETPOINT
RANGE-COND: 0-999 STEPS

RDOS BANK OVERLAP THUMBHHEEL 55 SETPOINT
RANGE-COND: 0-999 STEPS -

-

RD06 BANK OVERLAP __THUH8 WHEEL S6 SETPOINT
RANGE-COND: 0-999 STEPS

L RD07 PA CONVERTER OF. CONTROL BANK A
! ' RANGE-COND: 0-235 STEPS

RD08 PA CONVERTER OF CONTROL BANK B
RANGE-COND: 0-235 STEPS

RD09- PA CONVERTER OF CONTROL BANK C

RANGE-COND: .-0-235 STEPS.

RDIb . -PA' CONVERTER OF CONTROL BANK D
RANGE-COND: 0-23S STEPS-

RD11 .RD MOTOR. GENERATOR 1A
-RANGE-COND: START /NORH/STOP

. RD12- RD MOTOR GENERATOR IB
L RANGE-COND: -START / NORM /STOP
!

!

|

|.
L
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'R.F. NUMBER . TITLE, RANGE-CONDITION
...............................................................................

.RH01 RHR TRAIN A~TO CV LETDOWN 1RH8734A
RANGE-COND: CLOSE/0 PEN

-RH02 RHR TRAIN B TO CV LETDOHN 1RH87348-
RANGE-COND: CLOSE/0 PEN

RH03 RHR RETURN TO RHST ISO VALVE 1518735
RANGE-COND: 0-100%

'

RH04 RHR.-TRAIN A TO SI ISO V 1RH8726A
RANGE-COND: CLOSE/0 PEN

RHOS RHR TRAIN B TO SI 150 V 1RH8726B
RANGE-COND: CLOSE/0 PEN

,RH06- 'RC LOOP Al.TO RH PUMP' ISO V 1H0V-RH8701 PHR-

RANGE-COND: RACK IN/0UT-
,

i
'

RC LOOP A1..T0 RH PUMP 150LV IMOV-RH8702 PHRRH07
RANGE-COND: RACK-IN/CUI

RH08 RH PUMP TO RC HOT LEG A1&D3 ISO V 1HOV-RH8703 PHR
RANGE-COND: RACK IN/0UT.

RH09 . RH PUMP:TO RC HOT-LEG A1&D3 ISO V-1HOV-RH9000 PHR
RANGE-COND: , RACK IN/00T

RH10- RH PUMP' TRAIN =A TO COLD LEG-150.V IMOV-SI8809A PHR r
. RANGE-COND: RACK IN/0VT

'

RH11- RH' PUMP TRAIN B TO COLD LEG 150.V IMOV-SI88098 THR'
RANGE-COND: RACK IN/00T'

RH12: RHST T0 RH PUMP ISO.V 1HOV-SIB 812A PHR
RANGE-COND: RACK IN/00t

.RH13- -RHST.T0 RH PUMP ISO V IH0V-SI88128 PHR
RANGE-COND: RACK-IN/00T-

RH14: RHR PUMP 1A.P0HER
RANGE-COND: -RACK IN/0UT

-RHIS 'RHR PUMP IB POWER
RANGE-COND: . RACK IN/0VT

RH16 .SI HL ISO V 1A0V-RH9008A.
RANGE-COND: CLOSE/0 PEN

-t0097/47
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(v') LISI 0F IN-PLANT REMOTE FUNCTIONS (R.,F.)

- R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

RH17 SI HL ISO V 1A0V-RH9008B
RANGE-COND: CLOSE/0 PEN

RH18 RH TO SI ACC TST V RH9009C
RANGE-COND: CLOSE/0 PEN

RH19 RH TO CL C2 TEST V 1A0V-SI8884A
RANGE-COND: CLOSE/0 PEN

RH2O RH TO CL B4 TEST V 1A0V-SI88840
RANGE-COND: CLOSE/0 PEN

RH21 RH TO CL 03 TEST V 1A0V-SI8884C
RANGE-COND: CLOSE/0 PEN

RH22 RH TO CL A1 TEST V 1A0V-SI888840
RANGE-COND: CLOSE/0 PEN

l''H2 3 RH TO HLDUP TK TEST U 1A0V-SI8885A
i / RANGE-COND: CLOSE/0 PENs-

RH24 Rll TO HLDUP TK TEST V 1A0V-SI88850
RANGE-COND: CLOSE/0 PEN

RH25 AUTO START FAILURE, LIFTED LEAD ON RH PUMP 1A
CS/CTO CONTACT
RANGE-COND: NORMAL / LIFTED

RH26 AUTO START FAILURE, LIFTED LEAD ON RH PUMP 18
CS/CTO CONTACT
RANGE-COND: NORMAL / LIFTED

RH27 AUTO CLOSE ENABLE / DISABLE OF 1HOV-RH8701
RANGE-COND: ENABLE / DISABLE

RH28 AUT' CLOSE ENABLE / DISABLE OF 1HOV-RH8702
RANG. ".OND : ENABLE / DISABLE

[)
x_/
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'A LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)c

R.F. NUMBER- TITLE, RANGE-CONDITION
.................................. ............................................

t

RH01 SEQUENCER 1RJ-PR15 TIMER
RANGE-COND: 1-20 SEC

RM02- POWER SUPPLY-BUS 1391/1381 FOR RADIATION HONITORS
RANGE-COND: NORM /0FF/ ALT

RM03 POWER SUPPLY BUS 111/112 FOR RADIATION HONITORS
RANGE-COND: NORH/0FF/ ALT

RM04 P0HER SUPPLY BUS 111 FOR RADIATIOh .JNITOR5
' RANGE-COND:- 0N/0FF

.

RM05: POWER. SUPPLY BUS 112 FOR RADIATION HONITORS
RANGE-COND:-.ON/0FF

.

.
,

!

.

!

'
*

t

LO
,

.
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APPENDIX 2
LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

-RP01 TRIP REACTOR TRIP BRK A
RANGE-COND: -NORMAL / TRIP

RP02 TIME REACTOR TRIP BRK B
RANGE-COND: NORMAL / TRIP

RP03 SAFETY INJECTION TIME DELAY
RANGE-COND: 0-999 HIN

RP04 CONNECT BYPASS BKR A
RANGE-COND: OPEN/CLOSE

RP05 CONNECT BYPASS BKR B
,

RANGE-COND: OPEN/CLOSE

RP06' -LIFTED-LEADS CLEAR P-4: TRAIN A
RANGE-COND: -NORMAL / LIFTED

RP07. LIFTED LEADS CLEARS P-4: TRAIN B
t RANGE-COND:z NORMAL / LIFTED-

RP08 BSTBL CNTHT PRESSURE HI CS19A
RANGE-COND: NORMAL /TRIF

RP09 BSTBL-CNTHT PRESSURE HI CS 20A
RANGE-COND: NORMAL / TRIP

RP10 -_BSTBL:CNTHT PRESSURE HI CS21A
RANGE-COND: NORMAL / TRIP

RPil- BSTBL'CNTHT PRESSURE HI CS22A
RANGE-COND: NORMAL / TRIP

RP121 =BSTBL CNTHT PRESSUR'. HI HI CS19B
= RANGE-COND:- NORMAL / TRIP

RP13_ _BSTBL CNTHT PRESSURE HI HI CS20B;
RANGE-COND: NORMAL / TRIP

RPl4: BSTBL CNTHT PRESSURE HI HI C210
-RANGE-COND: NORMAL / TRIP

RP15 BSTBL CHTHT PRESSUh HI HI CS228
-RANGt-COND: NORMAL /1 HIP

) RP16 PROTECTION-SET #1 CABINET DOOR OPEN
RANGE-COND: CLOSE/0 PEN

+0097/50

- - _____--_-_- _______ _-- _ _ .



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

l

ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

IN!TIAL REPORT, MARCH 1991 !

!|b APPENDIX 2
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R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

!

RPl? . PROTECTION SET #2 CABINET DOOR OPEN
RANGE-COND: CLOSE/0 PEN

RP18- PROTECTION SET #3 CABINET DOOR OPEN
FANGE-CONDi CLOSE/0 PEN

RPl9 PROTECTION SET #4 CABINET 000R OPEN
RANGE-COND: CLOSE/0 PEN

RP20 -IR HI-FLUX-ROD STOP NO35E
RANGE-COND: 1.0E-11/1.0E-3'

.

-RP21- IR-HI' FLUX R00 STOP NC36E .

1RANGE-COND: -1.0E-11/1.0E-3

RP22 SR HI FLUX P-6 NC350
RANGE-COND:: 1.0E 11/1.0E-3

-RP23 SR HI FLUX P-6 NC360
RANGE-COND: 1.0E-ll/1.0E-3

-RP24' PR HI FLUX P-8 NC41N
RANGE-COND: 0%/120%

RP25- : PR HI FLU' P-8 NC42N-
RANGE-COND: 0%/120%

; RP2.6 - PR HI FLUX P-8 NC43N----

RANGE-COND:- 0%/120%-

'RP27; PR HI FLUX P-8 NC44N
RANGE-COND:-.0;/120%

- RP28-- P-10 NC41M
-

RANGE-COND: 0%/120%

RP29 P-10 NC42M-
RANGE-COND: 0%/120%

RP30' 'P-10 NC43M
RANGE-COND: 0%/120%-

RP31 --P-10 NC44M'
RANGE-COND: 0%/120%

RP32 OVERP0HER,R00 STOP HI. FLUX NC41L
RANGE-COND: 01/120%

+0097/51
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R.F. MUMBER TITLE, RANGE-CONDITION
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-RP33 0VERPOWER ROD STOP HI FLUX NC43L
RANGE-COND: 0%/120%

RP34 OVERPOWER ROD STOP HI FLUX NC43L
RANGE-COND: 0%/120%

RP35- OVERPOWER ROD STOP NI FLUX NC44L
,

RANGE-COND: 0%/120%

RP36= 0VERPOWER ROD STOP_ BYPASS NC41L
RANGE-COND: NORMAL / BYPASS

RP37 OVERP0HER R0D STOP BYPASS HC42L
RANGE-COND: -NORMAL / BYPASS

RP38 OVERPOWER R00 STOP B) PASS NC43L
-; RANGE-COND: NORMAL /BiPASS

RP39 OVERPOWER ROD STOP BYPASS NC44L
\ RANGE-COND: NORMAL / BYPASS

=RP40 RX TRIP BRK A RACK IN/0UT
RANGE-COND: RIN/ ROUT

,

RP41' RX TRIP BRK 8 RACK IN/0UT'
. RANGE-COND: RIN/ ROUT

RPd2 RX TRIP BYPASS A RACK IN/0UT
RANGE-COND: RIN/ ROUT

RP43 RX TRIP BYPASS B RACK IN/0VT.

RANGE-COND:' RIN/ ROUT

RP44 SI TEST TRAIN A ,

i RANGE-COND: NORMAL / TEST

RP45 .SI TEST. TRAIN B
RANGE-COND: NORMAL / TEST

L
I

1
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- --APPENDIX 2
LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

:R.f. NUMBER- TITLE, RANGE-CONDITION--

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

.

?

RX001 RCS L0 FL LP 1 FC414
RANGE-COND: NORMAL / TRIP

RX002 RCS LO FL LP 1 FC415
RANGE-COND: NORMAL / TRIP

RX003 RCS LO FL LP 1 FC416
RANGE-COND: NORMAL / TRIP

RX004- RCS LO FL LP 2 FC424
RANGE-COND: NORMAL / TRIP

RX005 .RCS LO FL LP 2 FC425
RANGE-COND:-- NORMAL / TRIP

.

RX0061 -RCS LO FL LP 2 FC426
RANGE-COND: NORMAL / TRIP

j )RX007- RCS LO FL LP 3 FC434
RANGE-COND: NORMAL / TRIP-

RX008s RCS LO-FL LP 3 FC435-
RANGE-COND:< NORMAL / TRIP

RX009i -RCS LOLFL LP 3 FC436
RANGE-COND:1 NORMAL / TRIP

;RX0101 RCS LO FL LP 4 FC444
RANGE-COND: NORMAL / TRIP

RXOll: RCS LO FL LP 4-FC445
RANGE-COND: NORMAL / TRIP

h. LRX012- RCS'LO FL LP'41FC446
1 RANGE;COND: . --NORMAL / TRIPE

RX013- 'RCS OTLDT'TC411C LP IA TRP,

R/~..-COND: NORMAL / TRIP'

L
RX014 RCS OP OT TC411G LP 1ALTRP

RANGE-COND: NORMAL / TRIP

:RX015 'LO TAVG TC4120 LP 1A SF SI

() RANGE-COND: -NORMAL / TRIP

| ~RXOl6 LO TAVG TC4120 LP 1A FH ISO
'

RANGE-COND: NORMAL / TRIP

+0097/53 j
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R.F. NUMBER TITLE, RANGE-CONDITION
................................................................................

RX017- RCS OT DT TC421C LP IC TRIP
RANGE-COND: NORMAL / TRIP

RX018 RCS OP DT TC421G LP IC TRIP
RANGE-COND: NORMAL / TRIP

-RX019 LO-LO TAVG TC422D LP IC SF SI
RANGE-COND:- NORMAL / TRIP

RX020 LO TAVG TC422G LP IC FH ISO
RANGE-COND: NORMAL / TRIP

,

RX021 RCS OT DT-TC431C LP 10 TRIP
RANGE-COND;- NORMAL / TRIP

,

RX022 RCS OP DT TC431G LP 1D TRIP
RANGE-COND: ' NORMAL / TRIP

L 'RX023 LO-LO TAVG TC4320 LP ID SF SI
L RANGE-COND: NORMAL / TRIP

'
RX024 LO TAVG TC 432G LP 10 FH 150

-RANGE-COND: : NORMAL / TRIP

RX025 RCS OT DT-'TC441C 1B TRIP
RANGE-COND: NORMAL / TRIP;

RXO26- RCS OP DT-TC441G 18 TRIP-

RANGE-COND:'' NORMAL / TRIP

RX027: LO-LO'TAVG TC4420 LP 1B SF SI
'

RANGE-COND:~- NORMAL / TRIP

e RX028- LO TAVG TC442G LPt18 FH 150
RANGE-COND: NORMAL / TRIP

RX029 PZR HI LVL LC459A TRP
RANGE-COND. NORMAL /-TRIP

L RX030 -- PZR HI LVL LC460A TRP
-RANGE-COND: -NORMAL / TRIP

RX031 .PZR HI LVL LC461A TRP
RANGE-COND: NORMAL / TRIP

RX032 PZR HI PRESS PC455A TRP
RANGE-COND: NORMAL / TRIP

l ' 0097/54+
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b'E - LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

RX033 PZR PRESS PC455B SI BLK ENABLE
RANGE-COND: NORMAL / TRIP

RXO34 .PZR LO PRESS PC455C TRP
RANGE-COND: NORMAL / TRIP

4

RX035 PZR L0 PRESS PC4550 S.I.
-RANGE-COND: NORMAL / TRIP

RXO36 PZR NI PRESS PC456A TRP-
RANGE-COND: - NORMAL / TRIP

RX037- PZR PRESS-PC456B SI BLK ENABLE-

RANGE-COND:. NORMAL / TRIP

RXO38 -PZR LO PRESS PC456C TRP
RANGE-COND: - NORMAL / TRIP

()RX039 PZR LO-PRESS PC4560 S.I.
-

RANGE-COND:- NORMAL / TRIP

-RX040 PZR NI PRESS PC457A TRP
RANGE-COND: - NORMA / TRIP

-- RX041 PZR: PRESS PC4578 SI BLK ENABLE
RANGE-COND: NORMAL / TRIP

RX042- PZR LO PRESS PC457C TRP
RANGE-COND: NORMAL / TRIP

f

RX043 BSTBL PZR L0 PRESS PC4570 SI
RANGE-COND: NORMAL / TRIP

RXO44 PZR'HI PRESS PC458A TRP
RANGE-COND:- NORMAL / TRIP.

RX045 'PZR LO-PRESS PC458C TRP
RANGE-COND: - NORMAL / TRIP-

RX046 TURBINE P0HER P-13 PC506A
RANGE-COND:- NORMAL / TRIP

RX047 --' SGI HI-HI LEVEL LC517A
RANGE-CONG: - NORMAL / TRIP

RX048 SGI LO-LO LVL LC5178
RANGE-COND: NORMAL / TRIP
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R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

RX049 SGI HI-HI LEVEL LC518A
RANGE-COND: NORMAL / TRIP

RX050 SGI LO-LO LVL LC518B
RANGE-COND: NORMAL / TRIP

RX051 SG1 HI-HI LEVEL LC519A
RANGE-COND: NORMAL / TRIP

RX052 SG) LO-LO LVL LC519B
RANGE-COND: NORMAL / TRIP

RX053 SG2 HI-HI LEVEL LC527A
RANGE-COND: NORMAL / TRIP

RX054 SG2 LO-LO LVL LC5278
RANGE-COND: NORMAL / TRIP

RX055 SG2 HI-HI LEVEL LC528A,. s

l. ) RANGE-COND: NORMAL / TRIP,

RX056 SG2 LO-LO LVL LC528B
RANGE-COND: NORMAL / TRIP

RX057 SG2 HI-HI LEVEL LC529A
RANGE-COND: NORMAL / TRIP

RX058 SG2 LO-LO LVL LC529B
RANGE-COND: NORMAL / TRIP

RX059 SG3 HI-HI LEVEL LC537A
RANGE-COND: NORMAL / TRIP

RX060 SG3 LO-LO LVL LC537B
RANGE-COND: NORMAL / TRIP

RX061 SG3 HI-HI LEVEL LC538A
RANGE-COND: NORMAL / TRIP

RX062 SG3 LO-LO LVL LC538B
RANGE-COND: NORMAL / TRIP

RX063 SG3 HI-HI LEVEL LC539A
RANGE-COND: NORMAL / TRIP

/
( ,)i RX064 SG3 LO-LO LVL LC5398

RANGE-COND: NORMAL / TRIP
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.F. NUMBER TITLE, RANGE-CONDITION-R
...............................................................................

RX065 SG4 HI-HI LEVEL LC547A
RANGE-COND: NORMAL / TRIP

RX066- SG4 LO-LO LVL LC547B
RANGE-COND: NORMAL / TRIP

RX067- SG4 HI-HI LEVEL LC548A
RANGE-COND: NORMAL / TRIP

RX068 SG4 LO-LO LVL LC548B-
RANGE-COND: NORMAL / TRIP

'

RX069 SG4 HI-HI LEVEL LC549A
RANGE-COND: NORMAL / TRIP

RX070 SG4-LO-LO LVL LC549B 1

RANGE-COND: NORHAL/ TRIP

()RXO71 CONTROLLER LC5170 RESET TIME
RANGE-COND: 0-2000 SEC

-.RXO72 - CONTROLLER LC5270 RESET TIME
RANGE-COND: 0-2000 SEC.

-

,

RXO73 CONTROLLER LC5370 RESET TIME
RANGE-COND: 0-2000 SEC-

RXO74 CONTROLLER LC5470 RESET TIME
RANGE-COND: 0-2000 SEC

RX075 HI STM DP PC514A-(Pl<P2)
RANGE-COND: -NORMAL / TRIP

RX076. LO STH PRESS PC5148 (Pl>P2)
RANGE-COND: NORMAL / TRIP

RX077-' HI:STM DP PC515A (Pl<P3)
RANGE-COND: NORMAL / TRIP

RX078 L0 STM PRESS PCSISB (Pl>P3)-
RANGE-COND: NORMAL / TRIP

RX079 HI STH DP PC516C (Pl<P4)

(} RANGF-COND: NORMAL / TRIP

RX080- LO S/G PRESS PC516A HI FLOW SI
RANGE-COND: NORMAL / TRIP
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R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

RX081 HI STM DP PC5160 (Pl>P4)
RANGE-COND: NORMAL / TRIP

RX082 HI STM DP PC5260 (P2>P3)
RANGE-COND: NORMAL / TRIP

RX083 HI STM DP PC525A (P2<P4)
RANGE-COND: NORMAL / TRIP

RX084 LO S/G PRESS PC5258 (P2)P4)
RANGE-COND: NORMAL / TRIP

RX085 HI STM DP PC526C (P2<P3)
RANGE-COND: NORMAL / TRIP

RX086 LO STM PRESS PC526A HI FLOH S.I.
RANGE-COND: NORMAL / TRIP

!t m) RX087 HI STM DP PC534A (P3<P4)'~'
RANGE-COND: NORMAL / TRIP

RX088 LO S/G PRESS PC5348 (P3>P4)
RANGE-COND: NORMAL / TRIP

RX089 TURBINE P0HER P-13 PC505A
RANGE-CGND: NORMAL / TRIP

RX090 EXCHANGE PT505 PT506
RANGE-COiD: NORHAL/EXCHG

RX092 LP3 LO STM PRESS PC536A HI FLOW S.I.
RANGE-COND: NORMAL / TRIP

RX093 CONTROLLER IPHC455K RESET TIME
RANGE-COND: 0-200 SEC.

RX094 CONTROLLER 1PHC455K PROP 0RTIONAL GAIN
RANGE-COND: 0-10

RX095 SET PT FC414 RC LP 1 LO FL
RANGE-COND: 0-120%

RX096 SET PT FC415 RC LP 1 LO FL,s
t i RANGE-COND: 0-120%
Gi

RX097 SET PT FC416 DC LP 1 LO FL
RANGE-COMD: 0-120%

,

1
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R.F. NUMBER TITLE, RANGE-00NDITION-
...............................................................................

RX098' LO STM PRESS PC546A HI FLOH SI
RANGE-COND: NORMAL / TRIP

- RXO99 SG1 (SETI) SF-< FF FC510A
L RANGE-COND: - NORMAL / TRIP

;RX100 SGl'FF < SF FC510B TRIP LOGIC
NORMAL / TRIP'- RANGE-COND:

'
:

' RX101 SG2 (SETI) SF < FF FC520A t

RANGE-COND: NORMAL / TRIP'- <

--RX102- SG2;FF.< SF FC520B TRIP' LOGIC
RANGE-COND: NORMAL / TRIP-

- RX103 - SG3-(SET 1) SF < FF FC530A.
' RANGE-COND: NORMAL / TRIP

f i RX104 SG3 FF-< SF /C530B TRIP LOGIC
RANGF-COND: NORMAL / TRIP

- RX105 - S04 (SETIL SF < FF FC540A-

RANGE-COND: NORMAL / TRIP:

RX106: SG4 FF < SF FC5408 TRIP LOGIC-
RANGE-COND:: NORMAL / TRIP-

RX107 . SGl'.(SET 2) SF < FF-FC511A)
- RANGE-COND: NORMAL / TRIP

RX108L SGI .FF < SF FC511B; TRIP LOGIC 4

RANGE-COND:' NORMAL / TRIP.:

q

; RX109 SG2 (SET 2)iSF < FF FC521A
RANGE-COND: NORMAL / TRIP

RX110 SG2'FF < SF FC5218 TRIP LOGIC
= RANGE-COND: NORMAL / TRIP

RX111' SG3 (SET 2)'SFJ< FF FC531A
L> RANGE-CONDi NORMAL / TRIP

- RX112 SG3 FF < SF FC531B TRIP-LOGIC
RANGE-COND: NORMAL / TRIP

RX113 SG4 (SET 2) SF < FF FC541A'

RANGE-COND: NORMAL / TRIP

L +0097/59'
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R.F. NUMBER TITLE, RANGE-CONDITION
...............................................................................

RX114 SG4 FF < SF FC541B TRIP LOGIC
RANGE-COND: NORMAL / TRIP

RX115 SGI LO LVL (SET)) LC518C
RANGE-COND: NORMAL / TRIP

RX116 SG2;LO LVL (SET 2).LC528C
RANGE-COND: NORMAL / TRIP

RX117 SG3 LO LVL (SET 3) LC538C
RANGE-CON: NORMAL / TRIP

.

RX118- SG4 LO-LVL (SET 4) LC548C-
RANGE-COND: NORMAL / TRIP

-RX119= SGI LO LVL (SETI) LC517C
RANGE-COND: NORMAL / TRIP

?- RX120 SG2 L0 LVL (SET 2)'LC527C
RANGE-COND: NORMAL / TRIP-

RX121 .SG3'LO_LVL (SET 3) LC537C
RANGE-COND: NORMAL / TRIP

RX122 SG4 LO'LVL.(SET 4) LC547C
RANGE-COND: NORMAL / TRIP

.RX127- LPI H LEG TEMP-TC413A
RANGE-COND: NORMAL / TRIP

RX128- 'LP1 C LEG TEMP TC413B
RANGE-COND: NORMAL / TRIP

|
RX129 -LP2 N LEG TEMP TC423A

RANGE-COND: NORMAL / TRIPi

|RX130 LP2 C LEG TEMP TC4238
RANGE-COND: NORMAL / TRIP

RX131 LP3-H LEG TEMP TC433A
RANGE-COND: NORMAL / TRIP-

, .RX132 LP3 C LEG TEMP TC4330-
H

RANGE-COND: NORMAL / TRIP

RX133 LP4 H LEG TEMP TC443A
RANGE-COND: NORMAL / TRIP
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R.F. MUMBER' TITLE, RANGE-CONDITION
...............................................................................

RX134 LP4 C LEG TEMP'TC443B i

RANGE-COND: NORMAL / TRIP

RX135 RC LP1-'OT: DT/C3 TC4110 RUNBK/ ROD STP
RANGE-COND: NORMAL / TRIP

RX136 RC LP1 OP,DT/C4 TC411H'RUNBK/R00=STP
RANGE-COND: NORMAL / TRIP

RX137
'.RC LP2 OT DT/C3 TC4210 RUNBK/ ROD STPRANGE-COND:- NORMAL / TRIP

RX138 'RC LP2 OP DT/C4 TC421H RUNBK/ ROD STP
. RANGE-COND: NORMAL / TRIP:

RX139- :RC LP3 OT DT/C3-TC431D RUNBK/ ROD STP.
RANGE-COND: -NORMAL / TRIP

f).RX140- -RC LP3 OP DT/C4 TC431H RtlNBK/ ROD STP
U RANGE-COND: NORMAL / TRIP

RX141- RC=LP4 OT DT/C3 TC4410 RUNBK/ ROD STP
RANGE-COND:-- NORMAL / TRIP

RX142' -RC 1.P4-OP DT/C4 TC441H RUNBK/ ROD STP
RANGE-COND:- : NORMAL / TRIP

RX143 SET PT FC424-RC LP 2 LO FL
RANGE-COND:.-0-120%

RX144 SET PT FC425 RC LP 2 LO FL
RANGE-COND:- 0-120%

RX145 SET PT.FC426'RC LP 2 LO FL
RANGE-COND: 0-120%

RX146- SETLPT-FC434 RC LP 3 L0 FL.

RANGE-COND: 0-120%
:

RX147 SET'PT FC435 RC LP 3 LO-FL
RANGE-COND: .0-120%

'RX148 SET PT FC436 RC LP 3 LO FL
RANGE-COND:--0-120%-

RX149- SET PT FC444 RC LP 4 LO FL
RANGE-COND: 0-120%

+0097/61
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R.F. NUMBER TITLE, RANGE- M ITION
........................................................................,........

RX150 SET PT FC445 RC LP 4 LO FL
RANGE-COND: 0-120%

RX151 SET PT FC446 RC LP 4 LO FL >

RANGE-COND: 0-120% 2

RXI52 CONTROLLER 1HSC509A-RESET TIME.
RANGE-COND: 0-500 SEC

RX153 NI PHR GAIN BYPASS FH FLOH
RANGE-COND: 0-10

.

RX154 C-5 LO:PHR-INTLK PC505C 5
RANGE-COND: NORMAL / TRIP

RX155 HI STM FL SI LP1 FC512
RANGE-COND: NORMAL / TRIP

()RX156 HI STM FL SI LP1 FC513
RANGE-COND: NORMAL / TRIP

RX157' HI STM FL SI LP2 FCS22
RANGE-COND: NORMAL / TRIP

RX158 HI-STM FL-SI LP2 FC523
RANGE-COND: NORMAL / TRIP

-RX159- HI STM FL-SI LP3 FC532
RANGE-COND: NORMAL / TRIP

.

RX160 HI STM FL SI LP3.FC533
R/ HGE-COND: NORMAL / TRIP'

,

RX161 H STH FL SI LP4 FC542
PANGE-COND: NORMAL / TRIP

RX162 AI STM FL SI LP4 FC583
RANGE-COND: NORMAL / TRIPs

s

O
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['~

R.F. MUMBER TITLE, RANGE-CONDITION
...............................................................................

l

.SIO1 ACCUMU 1A ORAIN ISO V iSI8955A TO R.C.
RANGE-COND: CLOSE/0 PEN

SIO2 ACCUH'l IB DRAIN ISO V 1SI8955B TO R.C.
RANGE-COND:- CLOSE/0 PEN

SIO3 ACCUM8 IC DRAIN ISO V isl8955C TO R.C.
RAHut-COND: CLOSE/0 PEN

SIO4 ACCUMU ID DRAIN ISO V 15189550 TO R.C.
RANGE-COND: CLOSE/0 PEN -i

SIO5- ISO VALVE ISI9003A TO HOTLLEG A-1
RANGE-COND: 0-100%

,

S106 _150 VLAVE 1519003B TO HOT LEG D-3
RANGE-COND: 0-100%

. :5107 ISO VALVE 1SI9003C TO liOT LEG B-4'-
RANGE-COND: 0-100%

"8 ISO VALVE 1SI9003D TO HOT LEG C-2
RANGE-COND: 0-100%'

*

SIO9' ~150-VALVE 1SI9013A TO COLD-LEG A-1
: RANGE-COND:- 0-100%-

j- SIl0 -ISO VALVE 15I9013B TO COLD LEG D-3-
' RMGE-COND:' ' 0-100%-

' Sill- ISO VALVE ISI9012C:TO. COLD LEG C-2'

RANGE-COND: ~0-100%

S112 150' VALVE-ISI9013D:TO COLD LEG B-4
: RANGE-COND: 0-100%

SIl3 .SI TO COLD LEG ISO V 1H0V-SI8802 PWR
'

4 RANGE-CONDt RACK IN/0VT

SIl4L SI PUMP MINIMUH FLOH' ISO VALVE.ISIC920A-

RANGE-COND: CLOSE/09EH
,

SII S' SI PUNP HINIMUM FLOH' ISO VALVE 1S18920B
RANGE-CGND: ;CLOSE/0 PEN

SIl6 SI-TD HOLD UP TANK ISO VALVE 1SI3901
'

RANGE-CONO: CLOSE/0 PEN
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R.F. MUMBER TITLE, RANGE-CONDITION
................................................................o..............

SI17 SI PUMP 1A DISCHARGE HEADER ISO V ISIB921A
RANGE-COND: 0-100% <

5118 SI PUHP 1A DISCHARGE HEADER ISO V 1S189210
RANGE-COND: 0-10^*

SIl9 RHST TO PUMP 1A & 4B ISO V IMOV-SI8806 PHR
RANGE-COND: RACK N/0UT

~

SI20 SI ACCUHULATOR TO COLD LEG Al ISO V IH0V-SI8808A PHR
RANGE-COND: RACK IN/0UT

SI21 SI ACCUMULATOR TO COLD LEG B4 150 V 1HOV-SI8808D PHR
RANGE-COND: RACK IN/00T

)SI22 SI ACCUHULATOR TO COLD LEG C2 ISO V 1HOV-SI88080 PHR
RANGE-COND: RACK IN/0UT

/S SI23 SI ACCUMULATOR TO CClO LFC D3 ISO V IHCV-SIB 808C PHR'-

( ,) RANGE-CCND: RACK IN/00T

S124 SI TRAIN A TO H0T LEG A/D ISO V IH0V-SI9011A PHR
RANGE-COND: RACK IN/0UT

SI25 SI TRAIN B TO HOT LEG B/C ISO V lHOV-SI9011B PER
RANGE-COND: RACK IN/0UT

SI26 SI PUHP 1SI003 1A POWER
RANGE-COND: RACK IN/00T

SI27 SI PUHF 1SI004 18 POWER,

RANGE-COND: RACK IN/0VT

5128 RHST BORIC ACID FLOW
RANGE-COND: 0-300 GPM

S129 RHST BORIC PURE HATER FLOH
RANGE-COND: 0-1000 GPH

SI30 ACCUM TANK 15I005 FILL UP LIfC ISO VALVE ISI8916A
RANGE-COND: CLOSE/0 PEN

SI31 ACCUM TANK 15I006 FILL UP LINE ISO VALVE 15189160
RANGE-COND: CLOSE/0 PEN,_

s-} SI32 ACCUM TAHX 1S1007 FILL UF LINE ISO VALVE ISI 89168
RANGE-COND: CLOSE/0 PEN

+0097/64
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RJ, NUMBER TITLE, RAhGE-CONDITION
.................................... ...............................,..........

5133 ACCUM TANK 151008 ftLL UP LINE ISO VALVE 1518916C
RANGE-COND: CLOSE/0 PEN

S138 ACCUM TANK 15I005 DISCH CKV TEST VLV 1518879A
RANGE-COND: CLOSE/0 PEN 4

5139 ACCUM TANK 15!007 DISCH CKV TEST VLV 1518879B
RANGE-COND: CLOSE/0 PEN

S140 (CCUM TANK 15!008 DISCH CKV TEST ! V 1S18879C $
"

RANGE-COND: 'CLOSE/0 PEN
.

t 5141 ACCUM TANK-15I006 DISCH CKV TEST 't 15188790
RANGE-COND: CLOSE/0 PEN-

6
5142 SI TO h0T LEG B4 CKV TEST VALVE IS1900BC

RANGE-COND: -CLOSE/0 PEN

S143 SI TO HOT LFG C2 CKV TEST VALVE 1519008D
RANGE-COND: CLOSE/0 PEN

SI44 SI 70 HEADER TEST VALVE ISI9009A
RANGE-COND: CLOSE/0 PEN

SI45 SI TO HEADER TEST VALVE.1SI90098
RANGE-COND: CLOSE/0 PEN

SI46 'ACCUM iAt!K 1SI005 DISCH CKV TEST VLV ISI8877A
RANGE-COND: CLOSE/0 PEN

SI47 ACCOM TANK 1S1007 DISCHG CKV TEST VLV 15168778
RANGE-COND: CLOSE/0 PEN

S148: ACCUM TANK 151008 DISCHG CKV TEST VLV 1518877C
RANGE-COND: CLOSE/0 PEN

SI49- ACCUM TANK 1S1006 DISCH (KV TEST VLV 15188770
RANGE-COND: CLOS /0 PEN

SI5O SI PUMP RECIRC VALVE IMOV-SIB 813 POWER SUPPLY
RANGE-COND: RACK IN/0VT

S151 .SI FUMP RECIRC VALVE IMOV-S18814 POWER SUPPLY
RANGE-COND: RACK IN/0UT

-5152 SI PUMP-RECIRC VALVE 1H0V-S!8813 LOCAL SHITCH
RANGE-COND:- CLOSE/0 PEN

-S153 SI PUMP RECIRC VALVE IMOV-SIB 814 LOCAL SHITCH
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R.F. NLMBER TITLE, RANGE-CONDITION
..............-................................................................

'
SH01 SH UNIT 1/2 CROSSTIE VLV 0:0V-SH000?

RANGE-COND: CLOSE/0 PEN

SH02 COMPONENT COOLING HEAT EXCH ISOL VLV OH0V-SH0013
RANGE-COND: CLOSE/0 PEN

SHO! COMPONENT COOLING HEAT EXCH ISO VLV OH0V-SH0014
RANGE-COND: CLOSE/0 PEN

SH04 CC CLR SH THROTTLE VLV-OSH0034
RANGE-COND: -C-MO%-

!

SHOS CC CLR SH THROTTLE VLV OSH0037
RANGE-COND: 0-100%

-SH06 DG ISO VLV t, - 'f-SH0008
RANGE-COND: RACK IN/0UT

SH07 SW PUMP 1A POWER RACK IN/0UT
RANGE-COND: RACK IN/0UT

SH08 SW PUMP IB P0HER RACK IN/0UT
RANGE-COND:. RACK IN/0UT

,

SH09 SH PUMP IC POWER RACK IN/0UT
RANGE-COND: RACK IN/0UT

'

,

SW10: DG HEAT EXCH ISO VLV IMOV-SH0018
RANGE-COND: CLOSE/0 PEN

SW11 DG HEAT EXCH ISO VLV IMOV-SH0017
RANGE-COND: CLOSE/0 PEN

SW12 CONTAINNENT VENT CLR ISO VLV 1HOV-SH0004.

-RANGE-COND: CLOSE/0 PEN
,

SW13 CONTAINHENT VENT CLR-ISO VLV IMOV-SHOOOS
RANGE-COND: CLOSE/0 PEN

SW14 TURB BLDG SW UNIT 2/1 XTIE VLV OSH0005
RANGE-COND: CLOSE/0 PEN

SHIS COND &.COND B00STFR PUMP.0IL CLR ISO VLV ISW0203
RANGE-COND: CLOSU/0 PEN

SW16 -COND & COND BOOSTER PUMP OIL CLR ISO VLV ISW0202
RANGE -COND: CLOSE/0 PEN
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INITIAL REPORT, MARCH 1991'

O APPENDIX 2 |
LIST OF !N-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDITION
.......:........................................................................

t

- .

L 'SH17 COND & COND BDOSTER PUMP OIL CLR TSO VLV ISH0201
RANGC-COND: CLOSE/0 PEN

.

,

SW18 _COND & COND BOOSTER PUMP OIL CLR ISO VLV ISH0200
RANGE-COND: CLOSE/0 PEN

SW19 TURB DR FH PUMP OIL CLR THROTTLE VLV ISH0217/ISW0218
RANGE-COND: 0-100%

;

SH2O TilRB DR FH PUHP OIL CLR THROTTLE VLV ISH0219/ISW0220
RANGE-COND: 0-100*

4

-- SH21 HTR DR FH PUHP OIL CLR ISO VLV ISH0221
RANGE-COND:- CLOSE/0PEM

,

SH22 HAIN TURB OIL CLR ISO VLV ISH0500/ISH0502
RANGE-CONDL CLOSE/0 PEN

( ) _ SH23 - AUX BLDG DISCH LINE VLV ISH0468 )

RANGE-COND: 0-100% i

SW24- H2 CLR THROTTLE VLV ISH0240 & ISH0241
RANGE-COND: 0-100%

CH25 |H2 CLR THROTTLE VLV-15H0242 & ISH0243 [
-RANGE-COND: 0-100% )

SH26- LH2 CLR THROTTLE VLV ISH0244 & ISH0245: ;

RANGE-THROTTLE 0-100%
,

SH27 H2 CLR THROTTLE VLV ISH0246 & ISH0247
RANGE-COND: 0-100%

SH28 H2 TEMP CONTROLLER BYPASS VLV ISH0230
RANGE-COND: 0-100%

,

SH29 SA-CLR ISO VLV ISH0269/15H0271
-RANGE-COND: CLOSE/0 PEN-

SW30 LSA CLR ISO VLV.15W0274/ISH0275
RANGE-COND: CLOSE/0 PEN-,

SW31 H2 & AIR SEAL OIL CLR SH THROTTLt VLV iSH0802() RANGE-COND: 0-100%'.

SW32 MAIN GEN STATOR WATER CLR ISO VLV ISH0265
RANGE-COND: CLOSE/0 PEN

+0097/67L
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

APPENDIX 2

( LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)
_,.

R.F. NLMBER TITLE, RANGE-CDielTION
...............................................................................

SH33 MAIN GEN STATOR RATER CLR 150 YLV ISWO267
RANGE-COND: CLOSE/0 PEN

SH34 STATOR WATER TEMP CONTROLLER BYPASS VLV ISWO292
RANGE-COND: CLOSE/0 PEN

SH35 CS DIESEL CLR THROTTLE VLV ISWO424
RANGE-COND: 0-100%

SW36 SH TO HISC. AUX. BLDG CS CLR ISO VLV OSWOO20
RANGE-COND: CLOSE/AUT0/0 PEN

SW37 SH TO MISC. AUX. BLDG CS CLR ISO VLV OSWOO2)
'

RANGE-COND: CLOSE/AUT0/0 PEN

-SW38 SW.TO IA COMP HEAT EXCHANGER ISO VLV 1SW1570
RANGE-COND: CLOSE/0 PEN

/' SH39 SH BOOSTER PHP OA RACK IN/0UT (0$ WOO 6)
RANGE-COND: RACK IN/0UT

SH40 SW BOOSTER PHP OB RACK IN/0VT (OSWOO7)
RANGE-COND: RACK IN/0UT

SH41 AUTO START FAILURE, LIFTED LEAD ON SW PUNP 1A
CS/CTO CONTACT

*

RANGE-COND: NORMAL / LIFTED

SH42 AUTO START FAILURE, LIFTED LEAD ON SH PUMP IB
CS/ CONTACT
RANGE-COND: NORMAL / LIFTED

SH43 A' TO START FAILURE, LIFTCD LEAD ON SW PUMP ICJ
CS/ CONTACT
RANGE-COND: NORMAL / LIFTED

SH44 SH UNIT 2 SUPPLY ISOLATION VALVE
RANGE-COND: CLOSE/0 PEN

SH45 SW BOOSTER PUMP ISOLATION VALVE OH0V-SW0005
RANGE-COND: CLOSE/AUT0/0 PEN

O
+0097/68
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INIT1AL REPORT, MARCH 1991

APPENDIX 2
LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. RDefR TITLE, RANGE-Colm! TION
...............................................................................

TC01 AUTO STOP OIL VLV FOR CONTROL BLOCK TESTING >

RANGE-COND: CLOSE/0 PEN

TCO2 EHC RESERVOIR FLUID LEVEL MAKE US
RANGE-COND: STOP/ FILL

TCO3 TURBINE MANUAL LATCH
RANGE-COND: TRIP / LATCH

TC04 AUTOMATIC LATCH IS AVAILABLE
RANGE-COND: DISABLE / ENABLE

TC05 PULSE UP (EGC)
RANGE-COND: IN/0UT

TC06 PULSE DOWN (EGC)
RANGE-COND: IN/0UT

( TC07 VARY EGC TRIP ON NVCLEAR POWER (EGC)
RANGE-COND: 0-100% ,

TCOB- EH FLUID PRESSURE UNLOADER
RANGE-COND: 0-100% *

TC09 EH FLUID DRAIN
RANGE-COND: CLOSE/0 PEN *

,

TC10 OVERSPEED TRIP SET POINT
RANGE-COND: 0-2500 RPM

TC11 KNIFESHITC) ON SOLENOID 20/CT
RANGE-COND: CLOSE/0 PEN

TC12 KNIFESHITCH ON; SOLENOID 20-2/AST ,

RANGE-COND: CLOSE/0 PEN

TC13 KNIFESWITCH ON SOLEN 0ID 20-1/AST
RANGE-COND: CLOSE/0 PEN

TC14 EH FLUID-VARIABLE LEAKAGE
RANGE-COND: 0-100 LB/SEC

i

'

+0097/69
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

APPENDIX 2O LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)
,

i

R.F. ILMBER TITLE, RAIIGE-C01E)1 TION
........................................................................e......

TH01 PRZR SPRAY A ISOL (IRC0020)
RANGE-COND: CLOSE/0 PEN

TH02 PRZR SPRAY B ISOL (IRC0022)
RANGE-COND: CLOSE/0 PEN

TH03 PRT N2 SUPPLY REG STPT PSIG (IA0VRC8024)
RANGE-COND: 0-50 PSIG

TH04 REACTon VESSEL REFUELING LEVEL RECORDER (ILRRC22)
RANGE-COND: DISABLE / ENABLE

'

THOS RX VESSEL LVL 150 SOV POWER (RC-0102)
RANGE-COND: RACK IN/0UT

TH06 PRT VENT TO CONTH. (1RC8048)
RANGE-COND: CLOSE/0 PEN

,
TH07 LOOP DRAIN VALVE (IRC8083A)

RANGE-COND: 0-100%

TH08 LOOP DRAIN VALVE (IRC8083B)
RANGE-COND: 0-100%

TH09 LOOP DRAIN VALVE (IRC8083C)
RANGE-COND: 0 100%

TH10 LOOP DRAIN VALVE (IRCB0830)
RANGE-COND: 0-100%

'

THil RCPA OVERCURRENT RESET (H0HENTARY ACTION)
RANGE-COND: NORH/ RESET

TH12 RCPB OVERCURRENT RESET (HOMENTARY ACTION)
RANGE-COND: NORH/ RESET

TH13 RCPC OVERCURRENT RESET (H0HENTARY ACTION)
RANGE-COND: NORH/ RESET

-TH14 RCPD OVERCURRENT RESET (HOMENTARY ACT10Ni
RANGE-COND: NORM / RESET

^

THIS LOOP 1 HOT LEG ISOL VLV PHR (1RC8001A)

(~") RANGE-COND: RACK IN/00T
V

- TH16 LOOP 2 HOT LEG ISOL VLV PHR (IRC8001B)
RANGE-COND: RACK IN/0UT

+0097/70
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('') APPENDD' 2''s.) LIST OF IN-PLANT REMOTE TilNCTIONS (R.F.)

R.F. NUMBER TITLE, RANGE-CONDII!ON
...............................................................................

TH17 LOOP 3 HOT LEG ISOL VLV PHR (IRC8001C)
RANGE-COND: RACK IN/0UT

TH18 LOOP 4 HOT LEG ISOL VLV PHR (IRC80010)
RANGE-COND: RACK IN/0UT

THl9 LOOP 1 COLD LEG ISOL VLV PHR (IRC8002A)
RANGE-COND: RACK IN/0UT

TH2O LOOP 2 COLD LEG ISOL VLV PHR (IRC80028)
RANGE-COND: RACK IN/0UT

TH21 LOOP 3 COLD LEG ISOL VLV PHR (IRC8002C)
RANGE-COND: RACK IN/0VT

TH22 LOOP 4 COLD LEG ISOL VLV PHR (IRC80020)
RANGE-COND: RACK IN/0UT

/

is ,) TH23 RX HEAD VENT SOV POWER (RC-0008)
RANGE-COND: RACK IN/0UT

TH24 RX HEAD VENT SOV POWER (RC-0009)
RANGE-COND: RACK IN/0UT

TH25 RX HEAD VENT S0V P0HER (RC-0010)
RANGE-COND: RACK IN/0UT

TH26 RX HEAD VENT SOV P0HER (RC-0011)
RANGE-COND: RACK IN/0UT

TH27 LOOP 1 DRAIN ISOL (IRC8057A)
RANGE-COND: CLOSE/0 PEN

TH28 LOOP 2 DRAIN ISOL (1RC80578)
RANGE-COND: CLOSE/0 PEN

T329 LOOP 3 DRAIN ISOL (IRC8057C)
RANGE-COND: CLOSE/0 PEN

TH30 LOOP 4 DRAIN ISOL (IRC80570)
RANGE-COND: CLOSE/0 PEN

TH'1 LOOP 1 FILL ISOL (IRC8058A>,,

(} RANGE-COND: CLOSE/0 PEN

T H ',2 LOOP 2 FILL ISOL (IRC80580)
RANGE-COND: CLOSE/0 PEN

+0097/71
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APPENDIX 2,

LIST Of IN-PLANT REMOTE FUNCTIONS (R.F.)

R.f. NUMBER TITLE, RANGE-CONDITION
...............................................................................

TH33 LOOP 3 f!LL ISOL (IRC8058C)
RANGE-COND: CLOSE/0 PEN

TH34 LOOP 4 FILL ISOL (IRC80580)
RANGE-COND: CLOSE/0 PEN

TH35 RCPA LOCAL TRIP 1RC110
RANGE-COND: NORMAL / TRIP

TH36 RCPB LOCAL TRIP 1RC410
RANGE-COND: NORMAL / TRIP

TH37 RCPC LOCAL TRIP 1RC210
RANGE-COND: NORHAL/ TRIP

TH38 RCPD LOCAL TRIP 1RC310
RANGE-COND: NORMAL / TRIP

()TH39 PORV 150 VLV P0HER (IMOV-RC8000A)|
' RANGE-COND: ON/Off

TH40 PORV 150 VLV POWER (1HOV-RC80008)
RANGE-COND: ON/0FF

TH41 RCPA OIL DRAIN VALVE
RANGE-COND: 0-100%

TH42 RCPB OIL DRAIN VALVE
RANGE-COND: 0-100%

TH43 RCPC OIL DRAIN VALVE
! RANGE-COND: 0-100%

TH44 RCPD OIL DRAIN VALVE
RANGE-COND: 0-100%

TH45 STEAM GENERATOR 1A TUBE PLUGGING
! RANGE-COND: 0-20%

TH46 STEAH GENERATOR 1B TUBE PLUGGING
RANGE-COND: 0-20%

| TH47 STEAM GENERATOR IC TUBE PLUGGING

(} RANGE-COND: 0-20%

TH48 STEAM GENERATOR 10 TUBE PLUGGING
RANGE-COND: 0-20%

+0097/72

-_ _ _. -



ZION SIHULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

APPENDIX 2
LIST CF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.F. NUMBER TITLE, RAEE-CONDITION
................................................................................

TP01 STATOR HATER PUMP 1A P0HER (1TG010)
RANGE-COND: RACK IN/0UT

TP02 STATOR HATER PUMP IB POWER (ITG011)
RANGE-COND: RACK IN/0UT

TP03 STATOR HATER FILTER 1A ISOL (1GC0403)
RANGE-COND: 0-100%v

TPO4 STATOR HATER FILTER 10 ISOL (1GC040d?
RANGE-COND: 0-100%

TPOS STATOR HATER HX #2 'OTLET ISOL (IGC0405)
RANGE-COND: 0-100%

TP06 STATOR HTR HX #1 OUTLET ISOL (1GC0406)
RANGE-COND: 0-100%

TP07 STATOR HTR HX X-TIE (IGC0407)[~ RANGE-COND: 0-100%

TP08 STATOR HTR HX #2 INLET ISOL (1GC0408)
RANGE-COND: 0-100%

TP09 STATOR HATER HX #1 INLET ISOL (IGC0409)
RANGE-COND: 0-100%

TP10 STATOR HATLH CONDUCTIVITY (lGC001)
RANGE-CIBD: 0-10 MICROHH0/CH,

TP11 STATOR HATER LEVEL (1GC001)
RANGE-COND: 0-100%

TP12 H2 SIDE SEAL OIL PUHP POWER (ITG008)
RANGE-COND: RACK IH/0UT

TP13 H2 SIDE SOP RECIRC VALVE (1GC0419)
RANGE-COND: 0-100%

TP14 SEAL OIL BACKUP PRESS REDUCING VLV (1rCVGSS291)
RANGE-CONDi 0-125 PSIG

TPIS SEAL OIL BACKUP PRESS REG VALVE (IPCVGSS264)
RANGE-COND: 0-10 PSID

#
TP16 AIR SIDE S0P PRESS CONTROL VALVE (IPCVGSS256)

RANGE-COND: 0-10 PSID

+0097/73
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|

INITIAL REPORT, HARCH 1991
J

O' APPENDIX 2
V LIST Of IN-PLANT REMOTE FUNCTIONS (R.F.)

|

R. f . NLMBER TITLE, RANGE-CONDITION l

|...............................................................................

i

TP17 AIR SIDE SEAL OIL BACKUP PUMP POWER (1G5005)
RANGE-COND: RACK IN/0UT

TP18 AIR SIDE SEAL OIL PUMP P0HER (ITG009)
RANGE-COND: RACK IN/0UT

TP19 GENERATOR VENT VALVE (1HTT0007)
RANGE-COND: 0-100%

TP20 H2 SUPPLY ISOL VLV (HTT0008)
RANGE-COND: CLOSE/0 PEN

TP21 CHANGE GENERATOR ATMOSPHERE (1HTT0005)
RANGE-COND: 0-98% H2

TP22 ANN 13-70; GEN CORE MON TROUBLE: RESET
RANGE-COND: NORMAL / RESET

#j\

b

O
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APPENDIX 2

(<-~)s LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R.I. NUMBER TITLE, RANGE-CONDITION
....................................................................e..........

1001 TUR'.ING GEAR LOCAL SWITCH AT GEAR
RA'.GE-COND: DISENGAGE / ENGAGE

TUO2 TURNING GEAR START (MOMENTARY ACTION)
RANGE-COND: NORMAL / START

TUO3 TURNING GEAR STOP (HOMENTARY ACTION)
RANGE-COND: NORMAL /STOP

'UO4 TURBINE OIL RESERVOIR DRAIN (1T00013)i

RANGE-COND: 0-100% ,

TU0S TURBINE OIL RESERVOIR MAKEUP (1T00009)
RANGE-COND: CLOSE/0 PEN

O

.

,,

<^\j
<
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ZION SIHULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT ,

INITIAL REPORT, MARCH 1991 |
t

O APPENDIX 2
LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)

R F. NUMER TITLE, RANGE-CONDITION,

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

| !

!= HD01 SG IB BD FLOW CONTROL VALVE (IMOVBD0009)
RANGE-COND: 0-100% '

,

HD02 SG IB BD FLOW CONTROL VALVE (1H0VBD0010)
RANGE-COND: 0-100%

HD03 SG 10 BD FLOW CONTROL VALVE (IMOVBD0011)
RANGE-COND: 0-100%

HD04 SG 1D BD FLOH CONTROL VALVE (1HOVB00012)
RANGE-COND: 0-100%

.

HD05 SG IC BD FLOW CONTROL VALVE (1HOVBD0013)
RANGE-COND: 0-100%

HD06 SG IC BD FLOH CONTROL VALVE (1H0VB00014)
RANGE-COND: 0-100%

| HD07 SG 1A BD FLOW CONTROL VALVE (1HOVB00015)
,

RANGE-COND: 0-100%

HDOB SG 1A BD FLOH CONTROL VALVE (1HOVBD0016)
RANGE-COND: 0-100%

HD09 BD COND.- PUMP OPERATION (0BD003)
. RANGE-COND: OFF/0N

HD10 BD MON TANK PUMP OPERATION (OHD001)
RANGE-COND: OFF/0N

HD11 TURB BLDG FIRE & OIL SUMP PUMP OA PHR (OTD101)
RANGE-COND: RACK IN/0UT

,

! HD12 TURB BLOG FIRE & OIL SUMP PUMP OB PHR (OTD002)
|

RANGE-COND: RACK'IN/0UT

HD13- TURB BLDG FIRE & OIL SUMP PUMP-.0C PHR (OTD003)
; RANGE-COND: RACK IN/0VT

HD14 HASTEHATER EQUAL. TANK PUMP OA PHR WWT200
RANGE-COND: RACK IN/0UT

HD15 =HASTEHATER EQUAL, TANK PUMP OB PHR (OHT205)
RANGE-COND: RACK IN/0UT

HD161 HASTEHATER EQUAL. TANK PUMP OC PHR (OHT206)
RANGE-COND: RACK IN/0UT

+0097/76
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LIST OF IN-PLANT REMOTE FUNCTIONS (R.F.)
TITLE, RANGC-CONDITION ...........

....................................................................R.T. NUMBER

BD HEADER MANUAL ISOL VALVE (OBD0002)HD17 RANGE-COND: CLOSE/0 PEN

RCDT DRAIN TO CONTH SUHP (1DT9163)HD18 RANGE-COND: CLOSE/0 PEN

RCDT DISCH PUHP OA LOCAL HAND SHITCH (10T001)
RANGE-COND: TRP/AAT/AF./CLSHDl9

RCDT DISCH PUMP OB LOCAL HAND SWITCH (10T002)
RANGE-COND: TRP/AAT/AAC/CLSHD20

RCDT DISCH, vat.VE LOCAL HAND SHITCH (1LCVDT1003)
HD21 ._.

RANGE-COND:: CLS/AUT/0PN .

GAS DECAY TANK ACTIVITY-
RANGE-COND: 0-10E6 CURIESHD22

SG 1B BD VALVE 1800801-.ND24
RANGE-COND:- 0-100% '

SG-IB BD VALVE 1600802HD25
RANGE-COND: 0-100%

SC ID B0 VALVE 1800803HD26
RANGE-COND: 0-100%

SG 10.BD VALVE 1800804HD27
RANGE-COND: 0-100%

SG 10. BD VALVE 1800805HD28
RANGE-COND: 0-100%

HD29 SG .: 9 VALVE 1B00806
RANGE UND: 0-100%

SG 1A-BD VALVE 1800807HD30
-RANGE-COND: 0 100%

SG 1A BD VALVE 1B0080R4031
RANGE-COND: 0-100%

SG BD VALVE 1FCV B00018-HD32
RANGE-COND: 0-100%

SG BD-VALVE 1800818
.HD33 RANGE-COND: 0-100%

-SG BD VALVE OB00806HD34
RANGE-COND: 0-100%

+0097/?/ h
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

APPENDIX 3

LIST OF ACRONYMS /ABEREVIATIONS

ACR0luti/_ABBELVIAU0ti DISCRif'Il0B

AMMI Advanced Man Machine Interface
A0V~ Air Operated Valve
ATP Acceptance Test Procedure
00L Deginning of Life

CC Component Cooling Hater
C/D Cooldown
CR Core
CS Containment Spray
CH Circulating Hater

DCRDR Detailed Control Room Design Review
L3 Diesel Generator
DVR Deviation Report

ED Electrical Distribution
EG Electrical Generation

,/ .EOL End of Life
's ESF Engineered Safety Features

'FCV Flow Control Valve
FH Feedwater (including Condensate and

Auxiliary feedwater)

GF5P Generating Station Emergency Plan

HD Heater Drains
HDR Header
HV Heating & Ventilation
HX Heat Exchanger

IA Instrument Air
IC Initial Condition
IPC In-Plant Computer
I/O Input /0utput

KV Kilovolts
LCV Level Control Valve
LED Light Emitting Dicde
LER Licensee Event Report

MCC Motor Control Center
'

HOL Middle of Life
k

40100/32 03/91_ ;
,

!
l 1



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

ZION SIHULATOR
ANSI /ANS-3.5-1985 CERT!f! CATION REPORT

INITIAL REPORT, MARCH 1991

O
APPENDIX 3

LIST Of ACRONYHS/ADBREVIATIONS

6CRONYtilAD.BREY16110N DHCRIEHON

HOV Hotor Operated Valve
MS Main Steam
HH Megawatt

HI Nuclear Instrumentation System

PA Pubile Address
-PCC Plant Process Computer

PCV Pressure Control Valve
PPH. Parts per Hillion
PZR Pressurizer
PTA0 Production Training Administrative Procedure

(Operations)
PHR Pressurized Hater Reactor

RCFC Reactor Containment Fan Cooler

O.
RCP Reactor Coolant Edmo
RCS Reactor Coolant System
RD Rod Drive System
RH Residual Heat Removal System
RH Radiation Monitor',ng System
RHDS Radiation Monito? Display System
RP -Reactor Protection System
RPM Revolutions p r Minute
RX R6dctor Control System

.

SA Service Air System -

S/D Shutdown
SER Sequence of Events Recorder
SG Steam Generator
SI Safety Injection
SPDS Safety Parameters Display System
SS . Nuclear Sample Systemc

S/U Startup
SH Service Hater System

'

TC- Turbine Control System
TGIS Third Generation Instructor Syster.
TH Thermal Hydraulic System
TP Turbine Plant Cooling Sys% 9

|. TV Turbine System

VC Chemical and Volume Control Syst m

| HR Hide Range /Hork Request

XE Xenon
-+0100/33 .03/91-
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O
APPENDIX 4

SIMULATOR MALFUNCTION TESTING SCHEDULE

(CERT!f!ED MALFUNCTIONS),

It01ES

The annual testing periods are as follows:

91/92 - March 18, 1991 tc March 17, 1992
92/93 - March 18, 1992 to March 17, 1993
93/94 - March 18, 1993 to H.rch 17, 1994
94/95 - March 18, 1994 to March 17, 1995

't

The approximate test date refers to the first,
second, third or i'ourth quarter of toe above
testing periods, roc example, the first quarter
of the 91/92 testing period is from March 18,
1991 to June 17, 1991 and the fourth quarter

'
is from December 18, 1991 to March 17, 1992.

O
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ANSl!ANS 3.51985. CERTIFICATlON REPORT

INITIAL REPORT, MARCH,1991

APPENDIX 4
PROPOSED SIMULATOR MALFUNCilON TESTING SCHEDULE

(CERTIFIED MALFUNCTIONS)

ANNUAL TESTING PERIOD (YR)
MALF lAALFUNCTION DESCRIPTION 91/92 92/93 93/94 94/95

NUMBER
APPROX TEST DATE (OTR)

CC01 CC PUMP TRIP / FAILS TO ST ART 1

CC03 AIR BOUND CCV, PUMP 1

CC04 ESSEN11AL CCW RHR TRAIN BRE AK 1

CC05 NON ESSENTIAL CCW BREAK 1

CC07 CC SURGE TANK A LEAK 1

CC08 CC SURGE TANK B LEAK 1

CC09 RCP THE RMAL BARRIER TUBING CCW LE AK 1

CC10 CCW FLOW TRANSMITTER 1 FICA 605 FAILURE 1

CH01 RCFC FAN (LOW SPEED) TRIP / FAILS TO ST ART 1

CH07 CONTAINMENT PRESSURE TRANSMITTER FAILURE 2

CS' CS PUMP TRIP / FAILS TO START 2
CSuz CS PUMP 10 DIESEL TRIP / FAILS TO START 2

CV01 CENTRIFUGAL CHARGING PUMP TRIP / FAILS TO ST ART 2
CV02 POSITIVE DISP. CHARGING PUMP TRIP / FAILS TO START 2

CV03 PW MAKE UP PUMP TRIP / FAILS TO START 2

CV04 BORIC ACID TRANSFER PUMP TRIP / FAILS TO ST ART 2g
CV07 POV 131 CONTROL FAILURE 3g
CV08 CHARGING HEADER HCV 182 CONTROL FAILURE 3

CV10 VCT LEVEL CHANNEL 1LICA 112 FAILS 4

CV11 VCT LEVEL CHANNEL 1LICA 185 FAILS 4

CV13 AUTOMATIC MAKE UP CONTROL FAILURE 3
CV14 FAILURE OF PT 131 3
CV15 FAILURE OF TE 130 3

CV10 RCP SEAL #1 FAILURE 3

CV17 RCP SEAL #2 FAILURE 3
CV20 LETDOWN HEAT EXCHANGER TUBE LEAK 4

CV22 LETDOWN LINE LEAK INSIDE CONTAINMENT 4

CV23 CHARGING LINE LEAK INSIDE CONTAINMENT 3
CV24 LETDOWN LINE LEAK OUTSIDE CONTAINMENT 3
CV25 CHARGING LINE LEAK OUTSIDE CONTAINMENT 1

CV28 FLOW CONTROL VALVE VC 121 FAILURE 1

CV29 LETDOWN RELIEF VALVE 1VC-8117 FAILURE 4

CV31 SEAL WATER RETURN LINE BREAK 4

CV32 VCT LOWER LEVEL TAP LEAK 1

CWO1 CIRC WATER PUMP TRIP / FAILS TO START 1

ED03 FAILURE OF UNIT AUXILIARY TRANSFORMER 3
ED04 FAILURE OF SYSTEM AUXILIARY TRANSFORMER 3

EDOS LOSS OF 4160 VOLT BUS 2
ED07 FAILURE OF 4160 TO 480 VOLT BKR TO AUTO CLOSE 1

ED08 LOSS OF DC DISTRIBlJTION BUS 1

p.. ED10 VOLT TRANSIENT AND LOSS OF 120 VAC ESF INST BUS 2

(.J ED14 FAILURE OF 4160 VOLT BUS TO ABT 2

ED10 FAILURE OF SECOND LEVEL UNDERVOLTAGE 2

. .. .
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APPENDIX 4
PROPOSED SIMULATOR MALFUNCTION TESTING SCHEDULE (CERTIFIED MALPS)

(CONTINUED)

O
ANNUAL TESTING PERIOD (YR)

MALF MALFUNCTION DESCRIPTION 91/92 92/93 93/94 94/95
N#0EN

APPROX TEST DATE (01R)

EG01 MAIN GENERATOR VOLTAGE REGULATOR FAILURE 4

EG03 MAIN TRANSFORMER LOW VOLTAGE SIDE GROUND 2

EGOS DIFFERENTIAL CURRENT ON DIESEL GENERATOR 1

EG06 DIESEL GENERATOR VOLTAGE REGULATOR FAILURE 2
'

EG0/ DIESEL GENERATOR SEl2VRE 3

FWO1 MAIN FEEDWATER PUMP TRIP / FAILS TO START 4

FWO2 MOTOR DRIVEN FEED PUMP TRIP / FAILS TO START 4

FWO3 COND. / COND. BOOSTER PUMP TRIP / FAILS TO START 4

FWO4 HEATER DRAIN PUMP TRIP / FAILS TO START 1

FWOS MOTOR DRIVEN AFW PUMP TRIP / FAILS TO START 2

FWO6 TURCINE DRIVEN AFW PUMP TRIP / FAILS TO START 3

FWO9 LOSS OF CONDENSER VACUUM 3

FW10 HOTWELL LEVEL CONTROLLER FAILS HIGH 4

FW11 HOTWELL LEVEL CONTROLLER FAILS LOW 4

FW16 LOW PRESSURE FW HTR 15 TUBE LEAK 2
FW20 LOW PRESSURE FW HTR 11 TUBE LEAK 2
FW22 FEED LINE BREAK INSIDE CONTAINMENT 2
FW25 MAIN FEED REG VALVE SEAT LEAKAGE 3

3

FW26 MAIN FEED LINE BREAK BEFORE MAIN FEED ISOL VALVE 4

FW28 AUX FEEDWATER LINE RUPTURE 4

IA01 LOSS OF INSTRUMENT AIR 1

lA02 LOSS OF SERVICE AIR 1

lA03 INSTRUMENT AIR COMPRESSOR TRIPS / FAILS TO START 3
IA04 SERVICE AIR COMPRESSOR TRIPS / FAILS TO START 3
1A05 INSTRUMENT AIR LEAK INSIDE CONTAINMENT 1

MS01 MAIN STEAM ISOLATION VALVE FAILS OPEN 1

MS03 MAIN STEAM CHECK VALVE FAILURE 1

MSO4 STEAM DUMP CONTROL FAILURE 2
MS07 STEAMLINE BREAK IN CONT. AFTER FLOW RESTRICTOR 4

MSO9 STEAM GENERATOR SAFETY VALVE FAILURE - 4

MS10 MAIN STEAM HEADER STEAM BRE AK 2
MS15 TURBINE DRIVEN AFW PUMP SUPPLY STEAMLINE BREAK 2

-N101 NOISY SOURCE RANGE CHANNEL 2
N102 SOURCE RANGE CHANNEL FAILURE 1

N106 INTERMEDIATE RANGE CHANNEL FAILURE 1

N107 NTERMEDIATE RANGE CHANNEL GAMMA COMP FAILURE 3
N108 POWER RANGE DETECTOR FAILURE 3
N109 POWER RANGE CHANNEL FAILURE 3

RD01 ROD DRIVE MG SET TRIP / FAILS TO START 2
RD02 DROPPED ROD 2,

; RD03 DROPPING ROD 3
'

RD06 ROD EJECTION 2
RD07 STUCK ROD 3o

8D08 RODS FAllTO MOVE 3
RD09 UNCONTROLLED ROD INSERTlON 2
RD10 UNCONTROLLED ROD WITHDRAWL 4

..

L
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APPENDIX 4
PROPOSED SIMULATOR MALFUNCTION TESTING SCHEDULE (CERTIFIED MALF'S)

(CONTINUED)
O

ANNUAL TESTING PERIOD (YR)
MALF MALFUNCTION DESCRIPTION 91/92 92/93 93/94 94/95

NUMDER
APPROX TEST DATE (OTR)

RD12 AUTO ROD SPEED CONTROLLER FAILURE 2

RD13 ROD BANK MISALIGNMENT 2
RD15 FAILURE ON LOGIC CABINET 2

RD16 URGENT FAILURE ON LOGIC SECTION OFS/D BANKS C & E 1

RD17 - POWER CABINET URGENT FAILURE 1

RH01 RHR PUMP TRIP / FAILS TO START 3
RH02 RHR PUMP CAVITATION 3

RH03 RHR HEAT EXCHANGER FLOW CONTROL VALVE FAILURE 4

RH07 RHR PUMPS SUCTION REL!EF VALVE FAILURE 4

RH08 RCS TO RHR SYSTEM LEAKAGE 3

RH12 RHR DISCHARGE HEADER BREAK 3

RP01 REACTOR FAILS TO TRIP 2
RP02 REACTOR FAILS TO AUTO TRIP 3

RPO4 FAILUHE OF FEEDWATER ISOLATION TO ACTUATE 4

RPOS INADVERTANT P 14 FEEDWATER ISOLATION 4

RP06 INADVERTANT SAFETYINJECTION ACTUATION 1 -

RP07 FAILURE OF SAFETY INJECTION TO ACTUATE 1

RP08 FAILURE OF SAFETY INJECTION TO AUTO ACTUATE 1

- O
RP09 FAILURE OF PHASE A TO ACTUATE 4

RP10 FAILURE OF PHASE B TO ACTUATE 4

RP11 REACTOR TRIP PERMISSIVE P 4 FAILS AS IS 4

RP12 SOURCE RANGE PERMISSIVE P 6 FAILS AS IS 4

RP13 AT POWER PERMISSIVE P 7 FAILS AS IS 3

RP10 PRESSURIZER St PERMISSIVE P 11 FAILS AS IS 4

RP17 Hi STEAM FLOW St PERMISSIVE P 12 FAILS AS IS 4

STEAM GENERATOR FEEDWATER CONTROL VALVE FAILURE )!
*

NARROW RANGE STEAM GENERATOR LEVEL FAILURE 4RXO3
RXOS y 1

RXO6 FEEDWATER FLOW TRANSMITTER FAILURE ! 1

RXO7 FEEDWATER PRdSSURE DETECTOR (PT 508) FAILURE 1

RXOB STEAM FLOW DETECTOR FAILURE 2
RX11 STEAM LINE PRESSURE DETECTOR (PT 507) FAILURE 2
RXi2 STEAM PRESSURE DETECTOR FAILURE 2

RX13 FIRST STAGE PRESSURE TRANSMITTER (PT 505) FAILURE 2

RX14 FIRST STAGE PRESSURE TRANSMITTER (PT 506) FAILURE 3

RX17 PRESSURIZER PRESSURE MASTER CONTROLLER FAILURE 3
RX20 RCS WIDE RANGE PRESSURE TRANSMITTER FAILURE 1

RX21 PRESSURIZER PRESSURE CHANNEL FAILURE 1

RX22 PRESSURIZER LEVEL MASTER CONTROLLER FAILURE 2
RX23 PRESSURIZER LEVEL CHANNEL FAILURE 2
RX24 PRIMARY COLD LEG NARROW RANGE RTD FAILURE 2
RX25 PRIMARY HOT LEG NARROW RANGE RTO FAILURE 1

RX28 RCS LOOP FLOW TRANSMITTER FAILURE . 1

RX29 OVERPOWER DELTA T SETPOINT FAILURE 2
RX30 OVERTEMPERATURE DELTA T SETPOlt# FA! LURE 2

j RX34 STEAM DUMP VALVES GROUP CONTROL FAILS 3
RX36 ROD CONTROL T REF FAILURE 3

_

-
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APPENDIX 4
PROPOSED SIMULATOR MALFUNCTION TESTING SCHEDULE (CE RTIFIED MALPS)

(CONTINUED)

ANNUAL TESTING PERIOD (YR)
PAALFUNCTION DESCRIPTION 91/92 92/93 93/04 94/95 '

N ER
APPROX TEST DATE (OTR)

S101 SAFETY INJECTION PUMP TRIP / FAILS TO START 2
S103 SI ACCUMULATOR LOW LEVEL 2

SWO1 SERVICE WATER PUMP TRIP / FAILS TO START 3
SWO2 SERVICE WATER DOOSTER PUMP TRIP / FAILS TO START 3
SWO4 LOSS OF SERVICE WATER COOLING TO DIESEL GEN. 3
SWO6 SERVICE WATER SYSTEM BREAK 3
SWO7 SERVICE WATER BREAK AFTER RCFC HEAT EXCHANGER 4

1002 TURBINE MANUAL TRIP FA! LURE 3
TCO3 EH PUMP TRIP / FAILS TO START 4

TC05 EHC IMPULSE PRESSURE CHANNEL (MS 24) FAILURE 4

T000 EHC AUX SPEED CHANNEL FAILURE 4

TC13 LOAD REJECTION 4

TC14 HP TURBINE STOP VALVE FAILURE 4

TH02 REACTOR COOLANT PUMP SHAFT BREAK 3
TH04 STEAM GENERATOR TUBE LEAK 3
THOS HOT LEG LOCA 4

TH06 COLD LEG LOCA 1O TH09 PRESSURIZER STEAM SPACE LEAK 2
TH13 PRESSURIZER PORV FAILURE 1

TH14 FAILURE OF PRESSURIZER PORV BLOCK VALVES 1

THIS PRESSURIZER SAFETY VALVE FAILURE 2
TH16 PRESSURIZER SPRAY VALVE FAILURE 1

TH19 RCS FUEL ELEMENT FAILURE 1

TH2O REACTOR UOOLANT PUMP SHAFT SEl2VRE 2

TP01 STATOR COOLING WATER PUMP TRIP / FAILS TO START 3
TP02 SEAL OIL SYSTEM PUMP TRIP / FAILS TO START 2

TUO1 MAIN TURBINE BRG Oil PUMP TRIP / FAILS TO START 4
TUO2 MAIN TURBINE RRG LIFT OIL PUMP TRIP / FA..S TO START 4

TUO3 MAIN TURBINE SO BACKUP PUMP T RIP / FAILS TO START 4
TUO4 MAIN TURBINE EMERG OIL PUMP TRIP / FAILS TO START 2
TU0S TURBINE VIBRATION 3
TUO7 MAIN TURBINE BRG OIL PUMP DISCHARGE LINE BREAK 3

WD01 GAS DECAY TANK RUPTURE 4-

O
_

l'
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PTAO-105 '

R;visica 0
,

N;vember, 1989 l,

|

SIMULATOR CERTIFICATION REPORTING AND TESTING PROGRAM

A. Purpose

The purpose of this procedure is tos
.

1. standardize initial and annual simulator .:ertification report formats.

2. provide an approval mechanism for simulator certification reports.

3. define tilde requirements for installation of a reference plant
modification.

4 standardize simulator certification testing procedures.

5. establish an administrative procedurs for performing simulator
certification testing.

B. References

1. ANSI /ANS-3.5-1985: Nucis. rower Plant Simulators for Use in
Operator Training

2. 10CTR 55.45: Operating Tests

3. NRC Reg Guide 1.149: Nuclear Power Plant Simulation Facilities for
Use in Operator License Examinations

-4. NRC NUREG 1258: Evaluation Procedure for Simulation Tacilities
Certified under 10CTR 55

5. INPO TQ-504: Simulator Configuration Management System - Geod
Practices

6. PTAG-115: Review and Processing of Operating Ruperience Event Reports

7. PTAG-202: Production Training Department Revision Procers

8. Operations-Poaicy fit Configuration Management

9. Operations Policy #2: . Simulator Fidelity and Appearance

10. PTAO-101: Document Tracking and Review Process Procedure

11. PTAO-102: Tracking Training Course Changes Procedure

12. TfAO-103: Simulator Work Request Procedure

13. PTAO-104: Simulator Revitw Board Procedure
|
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C. Definitions

1. Confiaur1112n._Manazement control - A system that ensures that all
training programs and the simuistor appearance, performance, and
environment are kept current and reflect the .eference plant as
closely as possible.

.

2. Disien Dalahtts - A collection t: .2aterial which documents the
current performance and appearance status of the simulator hardware
and software. It is further defined as the contents of the General
Tiles Pattern Simulator (SIM) file. Any document tnat is HQI in the
General Filer Phttern Simulator (SIM) file is considered HQI part of
the Simulator Jesign Dv abase.

3. Environmental Fidelity - The degree of similarity between the
simulator and the reference plant in the env'ronmental aspects such
as lighting circuits, lighting intensity, annunciator sound levels,
and carpeting / flooring of the control room.

4 Eidgli n - The combination of Environmental, Functional, and Physical
Fidelity.

5. runctional Fidelity - The degree of similarity betvein the simulator
and the reference plant in the static and dynamic response of
equipment and controls.

6. Performance Tests - The tests used to verify that the dynamic
behavior of the simulator adequately represent that of the reference
plant as required by ANSI /ANS-3.5-1985 section 5.4 and NRC Reg Guide
1.149 section C.5.

7. Ehysical Fidelity - The de..ee of similarity between the simulator
and the reference plant in the physical design and location of the
panels, equipment, instruments, and controls.

8. Reference Plant - The specific nuclear power plant reactor from which
the simulator control room configuration, system control arrangement,
and simulator design data is derived.

9. Simulator - A simulator incorporating detailed modeling of 'Jystems of
the reference plant with which the operator interfaces in the control
room. The control room operating consoles are included. Such a
simulator demonstrates expected plant response to normal and
off-normal conditions.

10. Work Reouest - A document that identifies and tracks deviations in
simulator performance or appearance from the current Design Database;
or a document that is used to justify simulator design changes that
might be incorporated into the Design Database.

O
!
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. Procedure

1. Certification Reportins

a. Each Production Training Department Site Operations Staff
prepares an initial simulator certification report to be
submitted to the Simulator Review Board for approval.'

b. After the initial report, Jach Production Training Department
Site Operation Staff prepares a annual simulator certification
report wttch updates the initial report. The annual simulator
certiffration report is prepared-on the anniversary date of the
initial report. The annual report is used for internal
documentation only and approved by the Simulator Review Board.

c. Every four years after-the initial simulator-certification
report, each Production Training Department Site Operations
Staff prepares a Simulator Certification Update Report to be
submitted to the Simulator Review Board for approval. The
Simulator Certification Update toport summarises the activities
of the previous 4 years on the simulator,

d. The Initial, Annual, and Four Year Update certification reports
are written in the format identified in appendix A of

O' ANSI /ANS-3.5-1935: Nuclear Power Plant Simulators for Use in
Operator Training. An example, the Braidwood Initial
Certification Report is included as Attachment T-1.

e. For purposes of simulator certification reportins, the
Production Training Department-has interpreted
ANSI /ANS-3.5-1985: Nuclear power Plant Sirsulators for Use in
Operator Trainins, section 5.3 Simulator Modifications, te mean

'

the following:

"Each Production Training Department Site Operations Staff must
identify reference plant modifications which have been declared
operational on the next annual simulator certification report.
The Production Training Department Site Operations Staff then
has one year (until the subsequent annual simulator
certification report) to install the modification on the
simulator."

In order to assure the highest fidelity of the simulator and the
best possible training environment, it is Production Training
Department philosophy that plant modifications.be.8.nstalled and 4

operational-on the simulator within 12 months of $be-onerational
slain of_ the reference plant modification.

,

O
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2. Certification Testing - Overview

a. Each Production Training Department Site Operations Staff shall
prepare certification test procedures to verify the fidelity of
the simulator. The depth of these procedures shall be specific ,

e.'.ough to ensure repeatability. Example of a test procedures
can be found in Attachment 2.'

b. Each year, the Production Training Department site Operations
Staff conducts performance tests as required by NRC Reg Guide
1.la9 section C.5. Each Production Training Department Site
Operations Staff prepares a guideline specifying the testing
schedule for each test.

3. Certification Testing Administrative Procedure

a. A copy of the Simulator Test Cover Sheet, PTAO-105T1, shall be
attached to each simulator certification test being performed
with :he test title, number, d..e 9arformed, and a brief
description of the test written on the Simulator Test Cover
Sheet, PTAO-105T1.

b. The outcome of the test shall be indicated on the Simulator Test
Cover Sheet, PTAO-10$T1 as follows:

o ................................................................
* NOTE *

No test een be signed as successful and complete if* a

* any simulator work request (s) were written as a result *
* of performing the test. All simulator work request (s) *

associated with a particular test must be cleared* *-

prior to accepting that test as completed.* .

. .

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

1) If the test PASSES and N0 simulator work reauests were
written as a result of performing this test *he tent is -

considered acceptables

a) check the appropriate space on the Simulator Test
Cover Shert, PTAO-105T1.

b) sign and date the Simulator Test Cover Sheet,
PTAO-105T1.

c) file in the SIM file.

OO
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2) If the test PASSES, but age simulator _vgrk reauests were
vritten as a result of performing this test, the test is
considered acceptable but not complete until all associated
work request have been completed:

a) check the appropriate space on the Simulator Test
Cover Sheet, PTAO-05T1.*

b) sign and date the Simulator Test Cover Sheet,
PTAO-105T1.

c) write any simulator work requests referencing the test
by number on the work request.

d) write the simulator work requests number (s) on the
Simulator Test Cover Sheet, PTAO-105T1, when work
request-numbers have been assigned.

e) after the associated simulator work request are
completed, so indicate on the Simulator Test Cover
Sheet, PTAO-105T1.

f) after all simulator work requests are competed, file
in the SIM file.

3) If the test FAILS:

a) check the appropriate space on the Simulator Test
Cover Sheet, PTAO-105T1.

b) sign and date the simulator Test Cover Sheet,
PTAO-105T1.

c) attach simulator Test Cover Sheet, P7, 10$T1, to the
test document.

d) write any simulator work requests referencing the test
by number on the work request.

e) write the simulator work requests number (s) on the
Simulator Test Cover Sheet, PTAO-105T1,.when work
request numbers have been assigned.

f) after the sismlator work requests are completed, so
indicate on the Simulator Test Cover Sheet, PTAO-105T1.

g) use additional Simulator Test Cover Sheets,
PTAO-105T1, for performing subsequent tests. Use the
original test number on any additional sheets. The

,

original test sheet must remain with the test document.0
5 305P 01/90

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



_... _. .. . . -

PTAO-105-

Revisicn 0
November, 1989

A
() E. Attachments

Appendix 1. Uraidwood Simuistor Initial Certification Report

Appendix 2. P.xamples of Testiis Procedures

PTAO-105T1 Simulator Test Cover Sheet-

I

|
.

&

$4%V
Arthur M. Roberts
Production Training Manager

b

(

.
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TEST PROCEDURE COVER SHEET

' Simulator
i

Tett Number

Dece Performed

* Test.
pascrietion

>

Discrepancies Section
of Test Discrepancy Corrected

Item Comments Requirius Report # (initials)
Retest and Date

a
^

,

i
_

_

. Test Results
1. Test Completed Satisfactorily

2. After correction of tb above
discrepancies, test re sults are
satisfactory. Ratest is Not necessary.

3. Testa results UN8ATI5 FACTORY. Retest
the above after correction of above -

discrepancies.

. Retest Complete _
Date

Test Complete _ Date

Date- STCC Acceptance

Simulator Supervisor's Acceptance Date

7 305P 01/90
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INITIAL REPORT, MARCH 1991

0
-

APPENDIX 5

SIMULATOR HALFUNCTION TESTING SCHEDULE

(NON-CERTIFIED MALFUNCTIONS)
..

.C

RQILS

The annual testing periods are as follows:e

k
91/92 - March 18, 1991 to March 17, 1992
92/93 - March 18, 1992 to March 17, 1593
93/94 - March 18, 1993 to March 17, 1994
94/95 - March 18, 1994 to March 17, 19i,

The approximate test dhio refers to the first

second, third e fourth quarter of the above
testing periods. For example, the first quarter
M ..; 91'92 test \ng period is from March 18,
U91 to Juns '7, 1991 and the fourth quarter
is from December.- 18, 1991 to March-17, 1992.-

$

a

k,

$

f%,
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ZION SIMULATOR
ANSt/ANS-3.51985, CERTIFICATION REPORT

INITIAL REPORT, MARCH,1991

APPENDIX 5
'

PROPOSED SIMULATOR MALFUNC110N TESTING SCHEDULE
(NON CERTIFIED MALFUNCTIONS)

___

ANNUAL TESTING PERIOD (YR)MALF- MALA !JCTION DESCRIPTION 91/92 92/f 1 93/94 94/95NUMBER
APPROX TEST DATE (OTR)

.-

AN01 LOSS OF ANNUNCIATOR HORN 1

AN02 LOSS OF ANNUNCIATOR PANEL
'

1

!CCO2 COMP. COOL. WATER PUMP INADVERTANT AUTO-START 1

CC06 COMP. COOL. WATER HEAT EXCHANGER TUBE LEAK 1

CHP RX CAVITY VENT FAN DISCH. DAMPER FAILS CLOSED 1

C! CROM VENTILATION FAN TRIP / FAILS TO START 1

CHM INADVERTAtR RCFC (SLOW SPEED) AUTO START 2
CH05 CONTAINMENT PURGE EXHAUST PIPING BREAK 2
CH06 REACTOR CAVITY BOOT FAILURE 1

CH08 INNER ESCAPE HATCH SEAL FAILURE 1

CH09 FUEL HANDLING ACCIDENT 2 *

CR01 CORE EXIT THERMOCOUPLE PPC POINT OUTPU1 FAILURE 2
CR02 - CORE EXIT PPC POINT THERMOCOUPLE F/" URE 2-

O ' CS03 - CONTAINMENT SPRAY rwP 10 INADVERTANT xUTO START 2
" V CSO4. - CONTAINMENT SPRAY PUMP INADVERTANT AUTO START 2

| CSC5 CONTAINMENT SPRAY EDUCTOR SUCTION VALVE FAILURE 3
'

Ch CONTAINMENT SPHAY PUMP 1 A SUCTION LINE BREAK 3
CS07 CONTAINMENT SPRAY PUMP REClRC CHECK VALVE LEAK 3

CV05. FAILED POS. DISP. CHARGING PUMP SPEED CONTPL , 2
CV06 VCT DIVERT VALVE FAILURd 2
CV09 CLOGCED CVCS FILTER (REACTOR COOLANT FILTEF 1) 3
CV12 BORIC ACID FLOW TRANSMITTER ( FT-110 ) FAILURE 3

'CV18 SEAL WATER RETURN RELIEF VALVE FAILURE 3
CV19 -SEAL WATER HEAT EXCHANGER TUBE LEAK 3

,

CV21 SEAL INJECTION SUPPLY LINE LEAK 3
CV26 ; HIGH HEAD SAFETY INJ LINE LEAK INSIDE CONTAINMENT 3

. CV27 - REGENERATIVE HEAT EXCHANGEFi TUBE LEAK 3
CV30 CHARGING PUMP SUCTION LINE BREAK 1

. CV33 ' CHARGING PUMP SUG flON RELIEF 1VC 6121 FAILURE 4g
: CV34 = BIT INJECTICN LINE TO RCS LOOP PIPING BREAK ti

CV35 BIT lNJECTION LINE CHECK VALVE LEAKAGE 3-
CV36 - CENTRIFUGAL CHARGING PUMP DISCHARGE LINE BREAK- 3

. CWO2 CIRC WATER PUMP DISCHARGE VALVE FAILS TO CLOSE 4

C4'03 CIRC WATER TUBE LEAK IN CONDENSOP TUBE BUNDLE A 4

CWOJ LOSS OF FOREBAY LEVEL 4

CWO5 CIRC WATER PUMP TRIPS ON HIGH DELTA P 4

:. .. ED01 : LOSS OF OFFSITE POWER- 4

|-
- 1 ED06 LOSC OF FEEI' 70 480 VOLT BUS OR MCC 1

ED02 945 KV SWITCHYARD SECTIONAll21NG TRIP 4
*

^

,
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APPENDIX 5
PROPOSED SIMULATOR MALFUNCTION TESTING SCHEDULE (NON CERTIFIED)

(CONTINUED)

ANNUAL TESTING PERIOD (YR)
PAALFUNCTION DESCRIPTION 91/92 92/93 93/94 94/95

NU BER
APPROX TEST DATE (OTR)

ED09 DEGRADED SYSTEM VOLTAGE 4

ED11 GRID FREQUENCY VARIATION 4

ED12 DC POWER TO MAIN CONTROL BOARD FAILURE 1

ED13 INADVERTANT STATION BLACKOUT SIGNAL 1

ED15 SYNCHRONIZING RELAY DRIFT 1

ED16- ISOLATED GRID MALFUNCTlON 1

ED17 TRANSMISSION LINE INSTABILITY CAUSING OVERLOAD 1

EG02 FAILURE OF MAIN EXCITATION LIMITER 1

EG04 FAILURE OF BASE FOLLOWER UNIT (WTA REGULATOR) 2

FP01 ACTIVATION OF FIRE SUPPRESSION WATER SYS1 EM 2

FW 77 TURBINE DRIVEN AFW PUMP GOVERNOR OSCILLATION 1

FWO8 MAIN FEED WATER PUMP LOW NPSH 1

FW12 LOW PReiSSURE FW HTR 111.EVEL CONTROL FAILS LOW 2
,

FW13 HIGH PRESSURE FW HTG re LEVF' CONTROL FAILS LOW 2

FW14 HEATER DRAIN SYSTEM CONTRG 'lLURE 2

FW15 HIGH PRESSURE FW HTR 16 TUB; . _AK 1

FW17 LOW PRESSURE FW HTR 14 TUBE LEAK 1
,

L FW18 LOW PREPaURE FW HTR 13 TUBE LEAK 1

|
' FW19 LOW PRESSURE FW HTR 12 TUDE LEAK 1

! FW21 DRAIN COOLER 15 TUDE ! EAK 3
1' FW23 FEED PUMP SUCTION LINE BREAK 3

FW24 MAIN FW PUMP RECIRC LINE BREAK .4

FW27 AUXILIARY FEEDWATER CHECK VALVE LEAKAGE 4

FW29 HEATER DRAIN TANK RUPTURE DISK FAILURE 3

I'V30 |lONLINEARl2ED 1POV FW21B FLOW J
FW31 i. 7VEJOY TRACK AND HOLD SYSTEM FAILURE 4

i W32 MFP TURBINE HP CONTROL OIL FILTER / ORIFACE PLUGGING 4
|

I!V01 - AUX BUILDING CHARCOAL BSTR FAN TRIP / FAILS TO START 1

HVO2 DIESEL GENERATOR VENT SYSTEM FAILURE 1

D

MS02 MAIN STEAM ISOLATION DRAIN VALVE FAILS AS IS 2
MSN GLAND STEAM REGULATOR OSCILLATION 2
MFJ6 STEAMLINE BREAK IN CONT. BEFORE FLOW RESTRICTOR 2
VdO8- STEAMLINE BREAK OUTSIDE CONTAINMENT 2
MS11 PlPING BREAK DOWNSTREAM OF GOVERNOR VALVE 2
MS12 1CE MOISTURE SEP. REHEATER CROSS OVER PIPE BREAK 2

MS13 LP HTR 13A EXTRACTION LINE BREAK AFTER CHECK VALVE 2
M'i14 LP HTR 14A EXTRACTION LINE BREAK AFTER CHECK VALVE 2 ,

MS16 LP TURBINE CASING RUPTURE DISC FAILURE 1

MS17 HP TURBINE GOVERNOR VALVE LEAKAGE 2
MS18 LP HTR '. 4 EXT STM NON RETURN CHECK VALVE FAILS OP" 2

;

|

L |
| .O N103 Fall OF SOURCE RANGE HIGH VOLTAGE TQ OlSCONNECT 2

V NiO4 SOURnF RANGE CHANNEL HIGH VOLTAGE FAILURE 3

-
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APPENDIX ' S

PROPOSED SIMULATOR MALFUNCTION TESTING SCHEDULE (NON CERTIFIED)
(CONTINUED)

O
ANNUAL TESTING PERIOD (YR)

MALF MALFUNCTION DESCRIPTION 91/92 92/93 93/94 94/95
NUM6ER

APPROX TEST DATE (OTR)

NIOS SOURCE RANGE DISCRIMINATOR FAILURE 3
N110 INCORE MONITORING SYSTEM FAILURE 4

N111 STUCK INCORE DETECTOR 4

N112 POWER RANGE SPIKE RATE TRIP 3
N113 NUCLEAR INSTF.UMENTATION SEAL TABLE LEAK 1

RD04 DROPPED ROD GROUP 3
RDOS DROPPED RODLET 3
RD11 ComROL RODS MOVE IN WRONG DIRECTION 4

RD14 ROD POSITION STEP COUNTER FAILURE 4

RD18 INTERMEDIATE RANGE ROD STOP C 1 FAILS AS IS 3 s

RD19 POWER RANGE ROD STOP C 2 FAILS AS IS 4

RD20 OYFaTEMPERATURE DELTA T ROD STOP C 3 FAILS AS IS 4

RD21 OVCRPOWER DELTA T ROD STOP C 4 FAILS AS IS 1

RCL2 LOW POWER ROD STOP C 5 FAILS AS IS 2.

RD23 BANK D ROD WITHDRAWL STOP C 11 FAILS AS IS 2

RH04 RHR HX BYPASS VALVE CONTROL FAILURE 4

RHOS RHR HEAT EXCHANGER TUBE LEAK 4

L RH06 RHR HEAT EXCHANGER BYPASS LINE LEAK 4

| RH09 1RH 9001 CHECK VALVE LEAKAGE 1

L' 'RH10 1RH 9002 CHECK VALVE LEAKAGE 1

L . RH11 RHR SUCTION HEAD 6R BREAK 3
RH13 1RH-8949 CHECK VALVE LEAKAGE 3

RM01 AREA RADIATION MONITOR ACTUATION 4

RM02 - PROCESS RADIATION MONITOR ACTUATION 1

- RM03 INOPERABLE RADIATION MONITOR 2

RM04 - INADVERTANT AUTO RADIATION MONITOR ACTUATION 4

RMOS - . FAILURE OF RADIATION MONI10R INTERLOCK ACTUATION -4

~RP03 REACTOR TRIP BREAKER / B. 9S BREAKER FAILS CLOSED 4
'

RP14 3 LOOP FLOW PERMISSIVE P 8, 'LS AS IS 1

RP15 NUCLEAR AT POWER PERMISSI'- 010 FAILS AS IS 3
RP18- TURBINE AT POWER PERMISSlY 13 FAILS AS IS 3
RP19 SG HI LVL OVERIDE PERMISSIVE F 14 FAILS AS IS 1

,

.RX01 FAILURE OF STEAM GENERATOR LEVEL PROGRAM 1

RXO2 UNSTABLE STEAM GENERATOR LEVEL CONTROLLER 1

RX041 WIDE RANGE STM GEN LVL TRANSMITTER FAILURE 1 ,

RXO9 STEAM FLOW OSCILLATION TIME - .

:2

'RX10 STEAM FLOW OSCll'_ATION MAGNITUD9 2
L RX15 MFP SPEED DEMAND OSCILLATION TIME 3

RX16. MFP SPEED DEMAND OSCILLAiiON MAGNITUDE 3
RX18 PRESSURIZER VARIABLE HEATER CONTROL FAILURE- 4

RX19 PRESSURIZER BACKUP HEATERS FAILURE 4

RX26 -- - PRIMARY COLD LEG WIDE RANGE RTO FAILS 1

h RX27 PRIMARY HOT LEG WIDE RANGE RTD FAILS 1
,

p RX31 LOSS OF LOAD CONTROL INTERLOCK C-7 FAILS AS IS 1
|

- - -

e,-t sy y p y q.-we p ,p- s e e a m - 'm.-
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APPENDIX 5
PROPOSED SIMULATOR MALFUNCTION TESTING SCHEDULE (NON CERTIFIED)

(CONTINUED)

b
ANNUAL TESTING PERIOD (YR)

MALFUNCTION DESCRIPTION 91/92 92/93 93/94 94/95
NUMBER

APPROX TEST DATE (OTR)

6X32 TURBINE TRIPPED CONTROL INTERLOCK C 8 FAILS AS IS 2
RX33 CONDENSOR AVAIL CONTROL INTERLOCK C-9 FAILS AS IS 2

RX35 ROD CONTROL SYSTEM FAILURE
.

2
2

RX37 ERRATIC OPERATION OF lA MFP DISCH FCV (1POV FW21B )

Sl02 SI ACCUMULATOR HIGH PRESSURE 2
S 10 4 SI ACCUMULATOR HIGH LEVEL 2
S 10 5 COLD LEG INJECTION CHECK VALVE LEAKAGE 4

S10 6 HOT LEG INJECTION CHECK VALVE LEAKAGE 4

SWO3 STATOR COOLING WATER TCV FAtLS CLOSED 4

SWO5 GENERATOR AUX TEMPERATURE CONTROLLER FAILURE 1

SWO8 SERVICE WATER TO EHC COOLER TUBE LEAK 1

SWO9 SERVICE WATER TO MAIN LUBE OIL COOLER TUBE LEAK 2

TC01 TURBINE AUTO T31.' FAILUF~ 1

TC04 LOSS OF EHC REFEic.NCE vHANNEL 3
TC06 LP TURBINE INLET PR :SSURE CHANNEL (MS 25) FAILURE 3

.TC07 EHC MAIN SPEED CHANNEL Fall URE 2

TC09 EP^-MW TRANSDUCER FAILURE 2

'O TC10 EHC GOVERNOR VALVE OSCILLATION - MAGNITUDE 3

TC11 EHC GOVERNOR VALVE OSCI'.LATION - TIME 3
TC12 GOVERNOR CONTROL VALVE FAILURE 3

TC15 - LP TURBINE INTERCEPT / REHEAT VALVE FAILUP. 3

TH01 DEGRADED REACTOR COOLANT PUMP PERFORMANCE 4

TH03 RCP REVERSE ROTATION PAWL FAILURE 4

TH07 COLD LEG BREAK BEFORE REACTOR COOLANT PUMP 3

TH08 REACTOR VESSEL. FLANGE LEAK 3
TH10 PRESSURIZER LEVEL DETECTOR VARIABLE LEG LEO 3

.TH11 PRESSURIZER RELIEF TANK LEAK 4

'TH12 PRESSURIZER RELIEF TANK PRIMARY WATER IN LEAKAGE 4

TH17' PRESSURIZER RELIEF LINE RTD FAILURE 1

TH18 PRESSURIZER RELIEF TANK PRESS. DETECTOR FAILURE 4

-THE1 REACT-OR VESSEL REFUELING LEAK 4

-TUO6 MAIN TURBINE MAIN LUBE OIL PUMP DISCH. LINE BREAK 4

O

;

-

!
. .

. - . __ ___
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APPENDIX 6

ZION SIMULATOR TRAINSIENT TEST P.EVIEH BOARD
I-

O

O

+0100/36 03/91
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n
(_/- ZION SIMULATOR TRANSIENT REVIEH BOARD

The following is a list of the members and qualifications of the Zion Simulator
Transient Review Board for the initial certification report,

tiember Qualifications

1. Raymond E. Landrum Porition - Zion Simulator Training Supervisor

Background - SR0 License Zion Station

- Shift Engineer Zlon Station - 2 yrs.

Operations Training-

Group Leader, Zion Station - 4 yrs.

- Training Instructor, O'erating
Group, Zion Station - 2 yrs.

Nuclear Station Operator,-

Zion Station - 4.5 yrs.

- Equipment Operator,
Zion Station - 1 yr.

OV Equipment Attendant, Zion S htlon -
1.5 yrs.

- U.S. Nuclear Navy, ERS - 6 yrs.

2. Dan T. Giernoth Position Shift Engineer, Zion Station-

'Background - SRO License, Zion Station

Shift Foreman Zion Station 5 yrs.-

Nuclear Station Operator,-

Zion Station - 6 yrs.

- Equipment Operator,
Z~,on Station - 1 yr.

- Equipment Attendant,
Zion Station - 1 yr.

3. Timothy P. Koleno Position - Onerations Training Group Leader

Background - SRO License, Zion Station

Certified Instructor, Zion Stationn -

- Zion Station Training
Department - 5 yrs.

+0100/37 03/91

I
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!.( p$.t Qu.alifIcaticas

Timothy P. Koleno (cont.) Shift foreman, Zion Stat'on - 2 yrs.-

- Radwaste foreman, Zion Station - 4 yrs.

Equipment Attendant,-

Zion Station - 1 yr.

U.S. Nuclear Navy, EHS - 8 yrs.-

4. Jim Hadden Position Assistant Tech Staff Supervisor,-

Zion Station

Background - B.S. Nuclear Engineering

Professional Engineer, Illinois License-

SRO License, Zion Station-

Zion Tech Staff - 3 yrs.-

- Zion Control Room Positions --5 yrs.

/~].- Paul DiGiovanna Position General Instructor - SRO-

(_/
Background - SRO Certification, Braidwood/ Byron

Stations

SR0 Certification, Callaway Station-

- U.S. Nuclear Navy, EWS - 8 yrs.

6. Donald Phillips Position General Instructor-

Background - Simulator Staff Test Operator,
Singer-Link Miles Simulation Corp.,
12 yrs.

RO Certification, Browns Ferry-

- R0 License, Calvert Cliffs Nuclear
Power Plant

Control Room Operator, r81 vert-Cliffs--

- 5 yrs.

- U . S . Nu c l ee iiavy . ERS - 7 J, yr s .

'

.

+0100/38 --03/91 i
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APPENDfX

ANSI /ANS-3.5 1995 - CERTIFICATION REPORT

CROSS REFEREft..E MATRIX

W,,m

E) This apper:'.1x contains a cross referente matrix showing

ANSI /ANS-3.5-1985 requirements and the location in this

report whw the requirements are met.

,

nv
L

+0100/39 03/91g
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APPENDIX 7

ANSI /ANS-3.5-1985-CERTIFICATION REPORT

CROSS Rt.FERENCE MATRIX

LOCATION IN CERTIFICATION
ANSI /ANS-3.5-1985 REQUIREMENT REPORT

SECTION QESCRIPTION EECTION

3.l.1 Normal Plant Evolutions A.3.2; Attachment 2

3.1-2 Plant Halfunctions A.1.3.2, A.3.4, Attachment 6

3.2.1 Degree of Panel-Simulation A.1.2.2, Attachment 5

3.2.2 Controls on Panels A.1.2.2

,O - -3.2.3 Control Room Environment A.I.2.1, A.I.2.4
k.f

3.3.1 Control Room Systems- A.1.2.3

3.3.2 - System Operation Outside Control. A.1.3.3, Appendix 2

Room-
,

3. 4.1 ! : Initial Conditions A.1.3.1, Appendix 1

3.4.2 Halfunctions A.1.3.2

3.4.3 Other Control-Features A.I.3.4

3.4.4 Instructor Interface A.1.3.3, Appendix 2

4.1 : Steady State'0peration A.3.2, Attachment 2
,

.

4.2 Transient-Operation A.l.3.2, A.3.2, A.3.3,

Attachment 2

'4.3 Simulator: Operating Limits A.3,4

4.4' Monitoring Capabil1_ty Attachment.2

O
l

,+0100/40 03/91
1
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.
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0- APPENDIX 7
ANSI /ANS-3.5-1985-CERTIFICATION REPORT

CROSS REFERENCE MATRIX

LOCATION IN CERTM ICATION
ANSI /ANS-3.5-1985 REQUIREMENT REPORT

SICILOS DISGIEILOB SICIL0ti

5.1 Simulator Design Data A.2

5.2 Sinulator Update Design Data A.4.2

5.3 Simulator Modifications A.4.2

5.4.1 Simulator Performance Testing A.3

5.4.2 Simulator Operability Test'..g A.3

- B.2.1 Steady State Performance A.3,2, Attachment 2

B.2.2 Transient Performance A.3.2, Attachment 2

O

O

+0100/41 03/917
*
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ATTACHMENT 1

REGULATORY GUIDE 1.149 REQUIREMENTS FOR

DUAL PLANT SIMULATION FACILITY

Comparison of the Zion Simu'ator to Zion Unit 2.-

I

|

.

Al

+0100/d2 '03/91

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



ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

'
ATTACHMENT 1

\ REG. GUIDE 1.149 REQUIREMENTS FOR
DUAL PLANT SIMULATION FACILITY

This attachment demonstrates that the Zion Simulator meets the requirements and

guidance of ANSI /ANS-3.5-1985 for Zion Unit 2.

The simulator design databrse is maintained from Zion Unit I data with the

exception of the core load data which is Unit 2 Cycle 11 data. Unit 2, Cycle 11,

core data was used for the simulator because it was the most recent " Low Leakage"

Loading Pattern Core Data available. Deviation Reports (DVR's), License Event

Reports (LER's), and modifications are reviewed by the Zion Simulator Staff.

There are no significant differences between Zion Unit I ct Unit 2 ragarding

facility. design or systems relevant to control room personnel. Both units utilize

the same Technical Specifications, ;9d procedures (normal, abnormal and

emergency). With the exception of U'ilt 2 nomenclature on component labels, no

significant differences exist bet *:een Unit 1 and Unit 2 in regards to control room

design and instrumentation / control location or operational characteristics. The

component lab 0 ling nomenclature difference is considered minor and does not

detract from training,

e

;G
v

I
1

+0100/43 03/91
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ATTACHMENT 2

STEADY STATE / NORMAL OPERATIONS /

REAL TIME / TRANSIENT

.EST ABSTRACTS

''n
(V

|

e''N
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ZION SIMULATOR

STEADY STATE TESTING

Th_e objective of the Steady State Testing is to verify the Zion Simulator performance
meets the criteria of ANSI /ANS-3.5-198S Section 4.1.

Stu.dy State heat balance tests were performed at 40%, 72% and 100% power. These power
% vels were chosen due to availabt11ty of Zion Unit 1 plant data.

-Additionally, a 100% power, 60 minute stability test was performed.

Abstracts-for these tests and-associated results are included in this attachment.

;
-

L
o

E

|
|

|
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-
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ZION SIMULATOR

STEADY STATE TEST

40% P0HER

The 40% Power Steady State Heat Salance Test was performed frt, a beginning of life, 40%
power initial condition (IC26).

Data was collected in accordance with ANSI /ANS-3.5-1985, Appendix B.2.1. This data was
compared to Zion Unit 1, 40% power values where plant data was available. All
parameters were within i-2% (plus instrument error) of available references plant data
and do not detract.from training, with the following exceptions:

Ear _ameler ATP Discrepancy Estt^ated
Reoort Netaber Corrl:;'Dn._D31e

S/G Hide Range Levels F182 4/91

r-,

v

,

k

'

.

L
|

i

L
1

|

|
.

4

Gf'w)
|
|
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ZION SIHULATOR

STEADY STATE TEST

72% POWER

The 72% Power Steady State Heat Balance Test was performed " rom a beginning of life, 75%
power _ initial condition (IC32.'. Turbine load was reduced to achieve a power level of
approximately 72.5% and stabilized.

Data was colle,sJ in accordance with ANSI /ANS-3.5-1985, Appendix B.2.1. This data was
compared _to Zion Unit 1, 72.5% power values where plant data was available. All

_ parameters were within i 2% (plus instrument error) of available reference plant data
-and_do not detract from training, with the following exceptions:

P.arameter ATP Discrepancy Estimated
Bitgort Numbsr CgrnslLo1LDLtR

RCS Hot Leg Temp F180 4/91
.

_

Loop A,B,D
~

[At) S/G Hide Range tuvels F182 4/91

.

a0:00/47 03/91
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ZION SIMULATOR i

STEADY STATE TEST

100% PCHER

The 100% Power Steady State Heat Balance Test was performed from a beginning of life, y

100% power initial condition (IC37). N

Data was collected in accordance with ANSI /ANS-3.5-1985, Appendix B.2.1. This date was
compared to Zion Unit 1, 100% power values where plant data was available. All
parameters were within i 2% (plus instrument error) of available reference plant data
and do not detract from training with the following exceptions:

'

t

Parameters ATP Discrepancy Estimated
ReRort NumbH CQIL9M 10A_D de

RCS Hot leg Temp F180 4/91
Loop A,B,0

r~ S/G Hide Range F182 4/91
! Levels

s

.V

+0100/48 03/91
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ZION S!HULATOR

STEADY STATE TEST

100% STABILITY TEST

The 100% Power Stability Test was performed from a beginning of life, 100% power initial
condition (IC37).

Data was collected in accordance with-ANSI /ANS-3.5-1985, Appendix 8.2.1. The simulator
was run for 60 minutes. .Following 60 minutes of operation, data was recorded again.1

The. final values did not vary more than 21 of the initial values.

The'results of_the 100% Power Stability Test were acceptable,

o)^
,_

-+0100/49 _03/91
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-ZION SIMULATOR

: NORMAL OPERATIONS TEST

The objective of:the Normal Operations Tests is to verify that the Zion Simulator
performance-meets the criteria of ANSI /ANS-3.5-1985 Section 3.1.1. The Normal-

OperationsLAcceptance Test Procedures are based on the Zion Station General Operation
LProcedures. The tests' performed and associated results are as follows:

_A.- Reactor Coolant _ System Heatep Accepted

LB.. . Nuclear Startup -Exceptions noted below:,
.

'Frief Descrip' tion ATP Discrepancy Estimated
.of' Problem

_

Report Numbat . CompitLtiorLDAtt

-Hechanical_ problem wlth. P2213 4/91.
3-rod step counters

Steam flow oscillations P2215 -4/91 t
at-. low? steaming. rates'

:C;. .Startup.and-Synchrontation_. Exceptions noted below:
,

-Brief Description. ATP Discrepancy ' Estimated'
of Problem 4 Reoort Number Completion Date '

,+
' ' Turbine' steam and metal- P2219 4/91-

y temperatures 71ncorrect.

. D.: fIncrease' Reactor Power frorn LAccepted--

L20% to 100%

h !E.: 3 Decrease Reactor PowerLf, rom Accepted
~

-100% to720%.
J

'

J F; Pre-Shutdown Preparation < -Accepted

iG! !. Shutdown-off-the-Reactor--- ' Accepted-

# and:Hain Generator

t H .- Shutdown'of-the-Reactor Accepted
to Cold-Shutdown

1. - 3 Reactor-trip;followed by Accepted-1

; -; frecovery to rated power,- -

E ; Operations _at Hot Standby Accepted

p: 90100/50 -03/91

'
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ZION SIMULATOR

CORE PERFORMANCE TESTS

The objective of the Core Performance Tests is to verify that the Zion Simulator
performance meets the criteria of ANSI /ANS-3.5-1985 Section 3.1.1.

The Core Physics Acceptance Test Procedures, were applicable, are based on Zion Station
procedures. The tests were performed using permanently installed instrumentation and
simulator unique features. The tests performed and associated results are as follows:

A. Shutdown Margin Verification Accepted

'B. Verification of Differential Exceptions noted below:
and Integral Rod Norths

Brief Description ATP Discrepancy Estimated
OL_Plnblem Reparilumber Comnlellonlate

Rod bank worths incorrect Pl376 4/91

('T Diffe,ential and integral P228'/ 4/91
( ,/ E0L rod worths incorrect

C. Verification of Isothermal Accepted
-Temperature Coefficient

D. Verification'of Power Accepted
Coefficient

,

4

A
k./

+0100/51 03/91
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ZION SIMULATOR

OPERATOR PERFORMED SURVEILLANCE TESTS

The objective of the Operator Performed Surveillance Tests is to verify that the Zion
Simulator performance meets the criteria of ANSI /ANS-3.5-1985 Section 3.1.1.

The Surveillance Tests Acceptance Test Procedure utilized the Zlon Station Periodic Test ;

procedures. The tssts performed are listed below and the results of all these tests !

were accepted.

PT-1 Rod Cluster Control Exercise
PT-2A Safety Injection System Tests
PT-2C (Sect. B) ECCS Valve Interlock Test
PT-2I Centrifugal Charging Pump Tests
PT-2J Residual Heat Removal Pump Tests
PT-3D Main Steam Isolation Valves Monthly Check
PT 4A Source Range Functional Test
PT 4B Intermediate Range Functional Test

-- PT 4C Power Range Channel Functional Test
(~ PT 6 Containment Spray System Tests and ChecksV} PT 7 Auxiliary feedwater System Checks and Tests

PT 11 (SOI-il Portion) Diesel Generator Loading Test
PT 7,0 Centrifugal Charging and Letdown System Power Operated Valve

Tests
PT 24 Unit To Systent Auxillary Transformer Auto Feed Transfer Test
FT-27A (Parts of) Pressurizer ?ory Tests

PT ' O Feedrater and Steam Generator PORV Tests
PT :8 Containment Purge _ Valves /H2 Monitor Valves Stroke Time

.Vertftcation
PT-102 Interceptor and Reheat Stop Valve Testing
PT-103 Turbine Stop Valve and Governor Valve Testing
PT-300 Containment Isolation Valves Stroke Time Verification

|

|

| (~' O)1

1
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

O
ZION SIMULATOR

REAL TIME TES1

The objective of the Real Time Test is t vt. Zion Simulator performance
meets the criteria of ANSI /ANS-3.5-1985 a ^c

The Real Time T st Acceptance Test Procedt: asisted of timing and recording several
valve travel times during normal plant operativn and then during a loss of coolant
accident with a loss of off-site power.

The results of the Real Time Tests were satisfactory, with a less than 1% difference in
the steady state travel times and the accident condition travel times.

s,

,'
,

O

x

O
,

I .__..
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

,m
I )L/ ZION SIMULATOR

TRANSIENT TESTS

The objective of the Zion Simulator Transient Tests is to verify the ability of the
simulator to perform the transients as required by ANSI /ANS-3.5-1985 Appendix B 2.2.
All Appendix B 2.2 Transients were performed. No operator action was taken. Data was
collected as prescribed in ANSI /ANS-3.5-1985 Appendix B 2.2 at 0.5 second intervals.
Transients were run until stable conditions were reacheJ.

The simulator response was reviewed by the Zion Simulator Transient Test Review Board.
The acceptance criteria for these tests is that the observable change in parameters
correspond in the same direction to those expected from a best estimate and do not
violate the physical laws of nature.

An abstract of each test along with plotted data is included in this Attachment.

The makeup of the Transient Test Review Board is located in Appendix 6.

At indica'ced on the enclosed transient test review sheets, the Transient Test Review
Board accepted the individual data plots and the overall test results with the

( ~_ understanding that any discrepancy reports (OR's) written before or as a result of the-'Tansient review will explain or correct the problem. The discrepancy reports written
'mjfore the transient review are noted in section 1 of the transient test review sheet

and the discrepancy reports written as a result of the transient review are noted in
.section 2.

The following page is a description of how to interpret the transient data plots.

Ho1E

Individual loop steam flow and feed flow were
used bec tuse total steam flow and total feed
flow are unavailable.

'(m
,

)'

.,
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DESCRIPTION OF TERMS AND UNITS USED IN TRANSILNT DAT A DLOTS |

,
TI TL E, DATE AND

' TlHE THAT THE DATA
WAS PLOT TED

7216***MAxinum n ATE powtR R AMP t ico 75-t 00 > 01/o;/91 :.t 34 50

THE ELAPSED TIME OF : 1 otvi5 son . 7too 5tcono5

EACH TRANSIENT WAS |0

OlVIDED INTO 20 INTERVALS I I I I I I I I I I I I I I I I

(OlVISIONS) FOR PLOTTING Y
, _

THE ELAPSED TIME Of a _ _

EACH OlVISION IS LISTED
IN SECONOS

*
1 Ol VISION

~

6 -

~ ~THE VERTICAL AXIS OF
EACH PLOT DIVIDES THE
VARIABLE RANGE (L IS TED ' ~ ~

BEL O W) B Y I 0.
. .

FOR THIS PLOT, THE
VERTICLE AXIS WOULO BE 2 - ~

FROM 555 TO S65*F, WITH
EACH OlVISION BEING l*F . .

1 I I I I i l I i | Idl I i 1
'

o 5 to 15 20

TIME

R(T AVG ( 1) ( $$5. 565 ) 01200 Loop T AS,t,

f
VARIABLE NAME VARIABLE RANGE DESCRIPTION OF VARIAULE

r x

VARI ABLE UNITS

FL O W VARIABLES (Except RCS Loop Flo w).. .10m / s e c
RCS Loop F lo w. .%

TEMPERA TURE VARI ABL ES. , D e g r e e 's F,

L E VEL VARI ABL ES.. 8. . . .

i PRESSJRE VARIABLES (Except Pressurizer Pre s s ure).. .psta,

| Pressurizer Pressure. .p31g
|

. , . .

| NEUTRON FLUX VARI ABL ES:
Power Range. ,R

Source Range. . . counts /sec

-O
. . .

.

.
_ _ _ _ - _ _ . _ _ _ _ _ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT HARCH~1991

f]
a )

ZION SIHULATOR TRANSIENT TEST

MANUAL-REACTOR TRIP

-The' manual-reactor trip was performed from a beginning of core, 100%-power initial
condition (IC37).- Data Nas collected in accordance with ANSI /ANS-3.5-1985 Appendix B-

-

2 . 2 . I '.

Reference plant data was available for this test from a Zion-Unit 1, 100% power plant
trip on 8-13-90.-

-

Test results'were reviewed and found satisfactory with the exception of:

Brief Description- ATP Discrepancy - Estimated
of Problem Report Numher CQmple_ tion Dale

Steam Flow oscillation
| developed approximately-

- F208' 4/91

-15 minutes.after trip

('''j i Aux feedwater flow spike -F224 4/91
<J

JS/'' tide range' level spike F225 4/91

Collectediand Plotted Data:

f 1. YCN0049 - Power Range, Neutron Flux
'' 2. YCLO480 : Pressurizer level

3.' 'YCT0480 - Pressurizer liquid Temp-
4. -THTHLRTD(1) - Loop A Hot' Leg RTD Temp

-THTCLRTD'l)'- Loop A Cold Leg RTO Temp
5. -THPSG(1)-- A S/G Pressure
6. FHFSG(1)n- A S/G Feedwater_ Flow

' 7. MSFSG(1) - A S/G Steam Flow
8. 'RXTAVG(1) - A Loop Tavg-

'9. -YCPO480 - Pressurizer Pressure
10. FHFAFSG(1) - A S/G Auxilliary-Feedwater Flow
11. ~YCLO403 :A S/G Wide Range Level

1

4

yy .
A. J

+0100/55 03/91-
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ZION SIMULATOR
TRANSIENT TEST REVIEW

l'3
V TRANSIENT TEST : Manual Reactor Trip DATE: 02/06/91

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

!S&idelbeiRiangTMiisient Dataf Event : Rx Trio on 0 /13/F.0

b. Analytical er design data Data : PPC Trends _

c. Transient Data from similar plant Plant : Zion Unit 1

EliPanel:of"experti(besttestimate)r

COMMENTS : Open DR # F208, steam flow oscillation at about 15 minutes
after the trip.

,O
O 2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

Rx Power NONE Accepted
Pzr Level Level overshoot is not same as pie.it due to Accepted

lower RCS temperature response
Pzr Wtr Temo NONS Accepted

Hot Lea Temo RCS temperature does not return to 547* F due Accepted
Cold Leo Temo tqmaximum Auxilliary FW flow end t>ecinnina
RCS Tava of core life decay heat conditions
S/G Pressure NONE Accepted

_

FW Flow Sliaht increase in FW flow due to FW reaulatina Accepted
va!ves openina on low level lust prior to FW
isolation on P-4 w/ low Tava (55# F)

Steam Flow NONE
_

Accepted
| AFW Flow Unexplained soike when motor driven oumos Accepted

| start, DR # F224 written to explain / correct.
: Pzr Pressure NONE Accepted
| S/G WR Level Unexplained spike after initial decrease, DR # Accepted
| F225 written to explain / correct-

| .

|

f



. _ . . . .

. - _

ZION SIMULATOR
TRANSIENT TEST REVIEW

TR ANSIENT TEST : Manual Reactor Trip DATE : 02/06/91

VARIABLE COMMENTS RESOLUTION

_

3
[ 3. Comparison Results

Simulator capability to reproduce the defined transient: (circle one)

("aMACCEPTABLEmbd

b. UNACCEPTABLE

4. Review Board Signatures ( differing opinions must be documented )

_.

##fdfd_1
~o 4ui7,wnf. C.

f b' -wa-

l_//Ayv
COMMENTS : _

9
:
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'7201e** MANUAL RX TRIP 01/10/91 09:25:53
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7201*** MANUAL RX TRIP 01/10/91 10:22:17
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ZION SIHULATOR
ANSI /ANS-3_5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

O
ZION SIMULATOR TRANSIENT TEST

MAIN TURBINE TRIP (MAXIMUM P0HER LEVEL

HHICH DOES NOT RESULT IN IMMEDIATE REACTOR TRIP)

The Main Turbine Trip test was performed from a beginning of core, 40% power, initial
condition (IC26). Turbine load was reduced to less than 10% reactor power (<P7). The
main turbine was manually tripped. Data was collected in accordance with
ANSI /ANS-3,5-198S Appendix B 2.2.1.

Test results were reviewed and found satisfactory with the exception of:

Brief Description ATP Discrepancy Estimated
qLf. rob 1em RgDoLt_llumbar._ ComDig. tad _DAtt

Sudden increase in F226 4/91
steam flow about 7
minutes after turbine I

trip. |

Collected and Plotted Data:

O(_,/. YCN0049 - Power Range, Neutron Flux
2. YCLO480 - Pressurizer level
3. YCT0480 - Pressurizer 11guld Temp
4. THTHLRTD(1) - Loop A Hot Leg RTD Temp

THTCLRTD(1) - Loop A Cold leg RTD Temp
5. THPSG(1) - A S/G Pressure
6. FHFSG(1) - A S/G Feedwater Flow
7. HSFSG(1) - A S/G Steam Flow
8. RXTAVG(1) - A Loop Tavg
9. YCP0480 - Pressurizer Pressure
10. FHFAFSG(1) - A S/G Auxilliary Feedwater Flow
11. YCLO403 - A S/G Hide Range Level 1.
12, YCLO400 - A S/G Harrow Range Level 1.

4

[Ob'
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ZION SIMULATOR
TRANSIENT TEST REVIEW

O
TRANSIENT TEST : Main Turbine Trip DATE : 02/06/91

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event :

b. Analytical or design data Data :

c. -Transient Data from similar plant Plant :

jggy@jd|$$$M$m@e)[
i

COMMENTS: NONE !

O:

2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

_EbtPower NONE Accented
Pzr Level NONE Accooted
Pzr Wtr Temo NONE Acceoted
Hot Leg Temo NONE Acceoted

-Cold Leg Temo NONE Accented
RCS Tavg NONE Accented -,

S/G Pressure Same as steam flow Accented -
FW Flow NONE Accented
Steam Flow Unexolainad small increase in steam flow at Acceoted

about 8.5 minutes into the transient. DR #
F226 written to exclain / corrent_

Pzr Pressure NONE Acceoted
AFW Flow See Man Rx Trio. DR # F224 Accented
S/G level NONE Accented

(
|

|
- _ . _ _ _ _ _ _ _ - _ _ _ _ _ _ _
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ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENT TEST : Main Turbine Trio DATE: 02/06/91

VARIABLE COMMENTS RESOLUTION

3. Comparison Results

Sr v Jiator capability to reproduce the defined transient: (circle one)

14W$hCCEPTABliEMnb

b, UNACCEPTABLE

4. Review Board Signatures ( differing opinions must be documented )

k kl A '

f w .a

C %rr.

YP GL
~~/)W

9V
COMMENTS :

O__:
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7203*** MAIN TURBINE TRIP FROM 10% POER
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7203*** MAIN TUR8INE TRIP FROM 10X PotiER 01/10/91 12:37:08
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l' DIVISION = 30.28 SECONDS:

If ;4

I I I I I l | I I I I I I I | |
!

-
_

.,

?

8 !_

_

;

i

~

_
,

8
-!t

__
_

t

- - 'N _

.

4 l__
_

:
i

~
_ i

.I
2 _

'

'
_

,

:
-

_

r

i I I I I I I I I I I I I I I i j
0 5 10 15 20 -t

TIE
s

i,

RXTAVG(1) ( 500. 600. ) 01200 LOOP T A% ;
1

t

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



O O O
7203*** MAIN TURBINC TRIP FROM 10X P0iER 01/10/91 13:04:41

1 DIVISION = 30.28 SECONDS
1r

.

I i 1 I I I I | | | | 1 1 I I !.||
-

_

8 __

|_

:

<

-
_

a __ -

\ '

_ -
_

4 _
_

:
-

_

2 :__
_

I
-

_

i l i I I I I i i iI i i i i 1j

0 5 10 15 20

TIE !
,

THPPRZR ( .200E+04 .240E+04) 65170 PRESSURIZER PRESSURE

:
.i i

- -_ _ _ _ _ _ - _ _ _ _ _



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

i

O

.
c..
v. o

3

| |
13

|
4

|
I

e
- -

_

g -
_

s ** o-
-

s d
; -

- .
e s
- m

o
.

-
_

% N k_.
_

oE NW ,,,,

o-

5 *
a. -

5 * ^
-

g -
_

z m g
g' o-

"

gL
g -

_ .

.W-.
-y o -

~

[=E
-

e
g. - - .

- -
_ m,

a z
g- -

_

1 -
.. -

_

5' O
*

n - -.
_ _o o o"

i- I i I i I I
mi i ,

,

N
,

- e o w. n *
m

O

.
.

. . . . . _ _ _ _ _ _ _



n .
.

~

O O O
7?03*** MAIN TURSINE TRIP FROM 105 POKfR 01/10/01 11:01:22

1 DIVISION = 30.20 SECONDS
1t

i I I I I I I I I I I F I I I i

_ _

s _ __

_ _

e __

_
_

4 _
__

|

_
_

2 _
__

__

i I i i I I I I i i i i I i i I

0 5 10 15 20

TIE

YCLO 403 ( 50.0 , 70.0 ) 06790 S/G A WIDE RANGZ LEVEL

_

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

- 3 --
- cp



I

O

.,

Y. >. = w
", I | | 1 A

| | | |
8

M, -
_ _

E I
- -

Js =g q
_ _

Es
N E*

1,,,
- =

4
_ u.

N
N_ _

O
g_ _

.
O-o - -

_ _
,

.

g_ _

L
g _ *

W
_

-
_, , _

E N W O
M +

O 4 X O
M CM >= *

-- v
5=
gEM

- _

e W ==. ==.

: 9
: E - -

O*
I I |

*i t .y ., . . . ;.
- a e , u y

>.

O

...
- - - - . -



.. . . . .

ZION S!HULATOR
ANSI /ANS-3.5 1985 CERTiflCATION REPORT

INITIAL REPORT, HARCH 1991

O
ZION S!HULATOR TRANSIENT TEST

TRIP Of ANY SINGLE REACT 0D COOLANT PUHP

The Trip of Any Single Reactor Coolant Pump was performed from a beginning of
core,1007 power, initial condition (IC 37). Reactor Coolant Pump 1A was
manually tripped. Data was collected in accordance with ANSI /ANS-3.5-1985
Appendix 0 2.2.2.

The test results were reviewed and found satisfactory with the exception of:

Brief Description ATP Discrepancy Estimated
of, Pr ob_ lent Repori Numlier Comple1Lon_Ditte

Loop A S/G Press Oscillation F209 4/91

Unexplained downward spite F227 4/91
^

in S/G steam flow

Sudden increase in RCP 1A F228 4/91
reverse flow

-Collected and Plotted Data:.

1. THTHLHR (1,3) - Loop A & D Hot leg Hide Range Temp
2. TIITCLHR (1,3) - Loop A & D Cold Leg Hide Range Temp
3. TitTHLRTD (1,3) - Loop A & D Hot Leg RTD Temp
(. THTCLRTD-(1,3) - Loop A & D Cold Leg RTD Temp
5. THPSG (1,3) - Loop A & D S/G Pressure
6. FHFSG (1,3) - Loop A & D S/G feedwater flow
7. MSFSG (1,3) - Loop A &'D S/G Steam flow
8. YCLO403/463 - Loop A & D S/G Hide Range Level
9. YCf0400/460 - Loop A & D RCS flow
10. . YCN0049 - Power Range Neutron flux

^
11. YCP0480 - Pressurizer Pressure

a

4

+0100/57 03/91

. .

. - _ _



ZION SIMULATOR
TR ANSIENT TEST REVIEW

TRANSIENT TEST : Sinole RCP Trio DATE : 02/06/91

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event :

b. Analytical or design data Data :

c. Transient Data from similar plant Plant :

hhhkYNk.
COMMENTS : Open DR # F209 on Loop A S/G pressure oscillation

O 2. Data Comparison Summary
~

VARIABLE COMMENTS RESOLUTION

Hot Lea Temo's NONE Accepted
Cold Lea Temo's NONE Acceoted
HL WR Temo's NONE Accepted

~

CL WR Temo's NONE Accepted
S/G Pressure NONE Acceoted
FW Flow NONE Acceoted
Steam Flow Unexclained downward soike. DR # F227 - Acceoted

written to exclain / correct
WR S/G Level See Man Rx Trio DR # F225 Acceoted
RCS Looo Flow Curve showina increasina reverse flow has Accepted

small section with sharo increase, DR # F228
written to correct

Ax Power NONE Accepted
Pzr Pressure NONE Accepted

O

_
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ZION SIMULATOR 4
TRANSIENT TEST REVIEW d

O ?
TRANSIENT TEST : Sinale RCP Trio DATE : _02/06/91 g, , , , , _

RESOLUTl6Il[]VARIABLE COMMENTS

. . .

3. Comparison R63ults

Simulator capability to reproduce the defined transient:(circle one)

t aiMACCERTABLEii .~a

b. UNACCEPTABLEO
4. Review Board Signatures ( differing opinions must be documented )
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7204*** TRIP OF ANY SINGLE RCP 02/04/91 07:51:05
,

1 DIVISION = 58.SS SECONDS :
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ZION $1HOLATOR
ANS!/ANS-3.5-1985 CERT!f!CATICN REPORT

INITIAL REPORT, MARCH 1991

;

O
ZION SlHULATOR TRANSIENT TEST

,

; SIHULTANEOUS TRIP Of ALL REACTOR COOLANT PUMPS

The Simultaneous Trip of All Reactor Coolant Pumps was performed from a
beginning of core, 100% power, initial condition (IC 37). All four reactor

; coolant pumps were simultaneously tripped. Data was collected in accordance
with ANSI /ANS-3.5-1985 Appendix B 2.2.1.

The tests were reviewed and found satisfactory with the exception of:

Brief Description ATP Discrepancy Estimated
of Problem BenortjiumbtL_, Compitt10fL0ttie

Homentary pressure drop during F212 4/91
re-pressurization following
safety injection.

Collected and Plotted Data:

1. YCN0049 - Power Range, Neutron flux
2. YCLO480 - Pressurizer level

p. YC(0480 - Pressurizer 11guld Temp
i y. THTHLPTD(1) - Loop A Hot Leg RTD Temp

THTCLRTO(1) - Loop A Cold leg RTD Temp
5. THPSG(1) - A S/G Pressure .

6. fHFSG(1) - A S/G feedwater flow
7. HSFSG(1) - A S/G Steam flow
8. RXTAVG(1) - A Loop Tavg
9. YCP0480 - Pressurizer Pressure
10. THfAFSG(1) -- A S/G Auxilliary feedwater flow
11, YCLO403 - A S/G Hide Range Level 1.
12. THTHLHR(1) - Loop A Hot Leg HR Temperature

THTCLHR(1) - Loop A Cold leg HR Temperature

|

O
. +0100/58 03/91
|

.- - - - - - - . . . - . . - - - - .. - - - - - - - . -
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:

! ZION SIMULATOR
TRANSIENT TEST REVIEW

O
TRANSIENT TEST : Simultaneous RCP Trio DATE : 02/06/91,

;
1. - Data utillred for test comparison in order of preference

(circle appropriate cholces).

i s. Actual Plant Transient Data Event:

b. Analytical or de91gn data Data :
_

c. Transient Data from similar plant Plant : _ , ,

e s4yq; yduav[:w. FLQgf tj ::

na :1 - m en n

COMMENTS : DR # F212 fixed, problem due to tvoo in the temperature
computation.

O
2. - Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

Rx Power NONE Acceoted
Pzr Level NOME Acceoted__

Pzr Temo NONE Accepted
Cold Lea RTD NONE Accepted

_

Hot Lea RTD NONE Accepted
S/G Pressure NONE Acceoted'

_

FW Flow See Manual Rx Trio comment Accepted
Steam Flow Oscillations due to natural circulation Accepted

RCS Tava __ NONE Accepted
Pzr Pressure NONE Accepted
AFW Flow See Manual Rx Trio DR # F224 Accgoted
S/G WR Level - See Manual Rx Trio DR # F225 Accepted
HL WR Temo NONE Acceofgf
CL WR Temo NONE Accebyyg

O ~

__ . _ . . . __ _ . ___ _ . --.
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4

: ZION SIMULATOR
TRANSIENT TEST REVIEW

O.

TRANSIENT TEL / : Simultaneous RCP Trio DATE: 02/06/91
'

~

VARIABLE COMMENTS RESOLUTION

i

4

. .

3. Comparison Results

Simulator capability to reproduce the defined transient:(circle one)

jai @FADCEPTAttiBEM6

b. UNACCEPTABLE,

4. Review Board Signatures ( differing opinions must be documented )

k k N) ' ~

/

: r##dZ~i
~ ~ ~

~

T2 Jill
tf Ebu
,O, NaZL

COMMENTS :
-, -.
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I 7205***SINULTANE00S TRIP OF ALL RCP'S 02/02/91 08:27:45 !
i

;'

1 DIVISION = 83.29 SECONDS :
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

m

ZION SIMULATOR TRANSIENT TEST

KAXIMUM SIZE REACTOR COOLANT RUPTURE COMBINED
HITH A LOSS OF 0FFSITE POWER

,

The Maximum Size Reactor Coolant Rupture Combined With A Loss of Offsite Power
eas performed from a beginning of core, 100% power, initial condition (IC
37). Malfunction E001 was used to cause a loss of all offsite power and
malfunction TH07A was inserted at 100% severity to cause a maximum size loss
of coolant accident. Data was collected in accordance with ANSI /ANS-3.S-1985
Appendix B 2.2.3.

Test results were reviewed and found satisfactory with the exception of:

Brief Description ATP Discrepancy Estimated
of Prshltm Rc_DDLt..liumk2I._ ComD10110tLD&12

Containment Pressure Response F195 4/91
Reactor Coolant System F196 4/91

Pressure Response
Containment Sump Response F198/219 4/91
Core Reflood Response F199 4/91

('''I flow spike F229 4/91
(s JR flow spike F230 4/91

Collected and Plotted Data:

1. YCLO480 - Pressurizer Level
2. YCP0480 - Pressurizer Pressure
3. THPHL(3) - Hot Leg Pressure (RH Pump Suction Pressure)
4. CHPCONT - Containment Average Pressure
S. CHTAVGCM - Containment Average Temperature
6. CVfBITIN - Flow through BIT Injection Line
7. 51~10 - SI Pump A Flow (SI Flownet Path 10)
8. RHF18 - RH HX 1A Flow (RH Flownet F18)
9. SILRHST - RHST Level
10. CSFIAS - Containment Spray Loop 1A Flow
11. CSF1B4 - Containment Seray Loop 18 Flow
12. CSFIC4 - Containment Spray Loop IC Flow
13. CHLCMI - Containment Sump Level

CHLCAVITYS - Cavity Sump Level

(~';'
'v

+0100/59 03/91
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ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENT TEST : Max Size LOCA DATE : 02/06/91_

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event :
'

b. Analytical or design data Data :

c. Transient Data from similar plant Plant :

, .

5I., k ?.

COMMENTS : Ooen DR's F195. Containment Pressure Resoonse
F196. RCS oressure resoonse during blowdown
F198. Containment Sumo Lights
F199. Core reflood resoonse
F219. Containment Sumo resoonse

O
2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION
Pzr Level NONE Acceoted
Pzr Pressure DR # F196 Acceoted
WR Pressure NONE Accented
Cont Pressure DR # F195 Acceoted
Cont Temo NONE Acceoted
BIT Flow NONE Accented
SI Pumo Flow Unexolained downward soike. DR # F229 Acceoted

written to exclain / correct
RHR Pmo Flow Unexclained uoward soike. DR # F230 Accented

written to exclain / correct
RWST Level NONE Acceoted
CS PMP Flows NONE Acceo7d
Cont Sumo DR # F198. F219 Acceoted

-

O
,

i

_ _ _ . _ _ _ - _ . _ _ _
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ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENTTEST : Max Size LOCA DATE: 02/06/91
'

VARIABLE COMMENTS RESOLUTION

,

3. Comparison Results

Simulator capability to reproduce the defined transient:(circle ! 'q)

il.|$1!E55Ld$5Ti'
b. UNACCEPTABLE.

,

(

4. Review Board Signatures ( differing opinions must be documented )

AO {'

MR-
. zesdL-
| w C&- _

L/MA
9v

|

COMMENTS :

O
I

__
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

cO
%.)

ZION SIMULATOR TRANSIENT TEST

SIMULTANEOUS TRIP OF Al.L HAIN FEE 0 HATER PUMPS

The Simultaneous Trip of All Main Feedwater Pumps was performed from a beginning of
core, 100% power initial condition (IC37). Both 18 and IC Main Feedwater Pumps were
tripped simultaneously. Data was collected in accordance with ANSI /ANS-3.5-1985
Appendix B 2.2.1.

Test results were reviewed and found satisfactory.

Collected and Plotted Data:

1. YCN0049 - Power Range, Heutron Flux
2. YCLO480 - Pressurizer level
3. YCT0480 - Pressurizer 11guld Temp
4. THTHLRTD(1) - Loop A Hot Leg RTO Temp

THTCLRTD(1) - Loop A Cold Leg RTD Temp
5. THPSG(1) - A S/G Pressure
6. FHFSG(1) - A S/G Feedwater Flow
7. MSFSG(1) - A S/G Steam Flow

("~' . RXTAVG(1) - A Loop Tavg
'N YCP0480 - Pressurizer Pressure.

10. FHFAFSG(1) - A S/G Auxiliary Feedwater Flow
11. YCLO403 - A S/G Hide Range Level 1.

i A
i V

|

+0100/60 03/91
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ZtQM OfMULATOR
TRANSIENT TEST REVIEW

O
LJ

TRANSIENT TEST : Simultaneous MFP Trio DATE : 02/06/91

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event :

b. Analytical or design data Data :

c. Transient Data from similar plant Plant :

kwnannmemeenwr,m$$$$i$1NNk$}$k hNNNN M IN aa s:a

COMMENTS : NONE

'

(~,,
V

2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

Rx Power NONE Accented
Pzr Level NONE Acceoted
Pzr Temo NONE Accented
Hot Leg RTD NONE Acceoted
Cold Leg RTD NONE Acceoted
S/G Pressure NONE Acceoted
FW Flow NONE Acceoted
Steam Flow NONE Acceoted -
RCS Tavg NONE Acceoted
Pzr Pressure NONE Acceoted -
AFW Flow See Manual Rx Trio DR # F224 Acceoted -
S/G WR Level See Manual Rx Trio DR # F225 Acceoted

_

|

O- I

|
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ZION SIMULATOR
TRANSIENT TEST REVIEW

,

OV TRANSIENT TEST : Simultaneous MFP Trio DATE: 02/06/91
|

VARIABLE COMMENTS RESOLUTION

=
,

3. Comparison Results

Simulator capability to reproduce the defined transient:(circle one)

BY M M EPT4WDishCD

b. UNACCEPTABLE

|
'

Review Board Signatures ( differing opinions must be documented ),.
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210N SlHULATOR
: ANS!/ANS-3.5-1985 CERTIf! CATION REPORT

IN TIAL REPORT, MARCH 1991

. O
i ZION SlHULATOR TRANSIENT TEST

S!HOLTANEOUS CLOSURE Of ALL MAIN STEAM ISOLATION VALVES

<

; The Simultaneous Closure of All Main Steam Isolation Valves was performed from
a beginning of core.1007. power, initial condition (IC37). All four main4

steam isolation valves were simultaneously closed. Data was collected in
accordance with ANSI /ANS-3.5-1985 Appendix B 2.2.1.

The test results were reviewed and found satisfactory.

Collected and Plotted Data:

1. YCN0049 - Power Range, Neutron flux
2. YCLO480 - Pressurizer level
3. YCT0480 - Pressurizer liquid Temp
4. THTHLHR(1) - Loop A Hot Leg HR Temperature

THTCLHR(1) - Loop A Cold Leg HR Temperature
S. THPSG(1) - A'S/G Pressure
6. fHFSG(1) - A S/G Feedwater flow
7. HSFSG(1) - A S/G Steam flow

Q. RXTAVG(1) - A Loop Tavg
V. YCP0480 - Pressurizer Pressure

10, fHfAFSG(1) - A S/G Auxilliary feedwater flow
11. YCLO403 - A S/G Hide Range Level 1.

O

+0100/61 03/91
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ZION SIMULATOR*

TRANSIENT TEST REVIEW

: O
TRANSIENT TEST : Simultaneous MSIV Closure DATE : 02/06/91

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event:

b. Analytical or design data Data :

c. Transient Data from similar plant Plant :

k| k hhbSkIhb
,

COMMENTS : NONE

>

l

O
2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

Rx Power NONE Acceoted
Pzr Level NONE Accented
Pzr Temo NONE Accented
CL WR Temo NONE Accented

_,NL WR Temo NONE Accented
S/G Pressure. NONE Acceoted
FW Flow NONE Acceoted
Steam Flow NONE Accented
RCS Tavg NONG Acceoted --

Pzr Pressure NONE Acceoted
AFW Flow See Manual Rx Trio DR # F224 Acceoted

'

S/G WR Level See Manual Rx Trio DR # F225 Acceoted

Ov

__ _ _
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ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENT TEST : Simultaneous MSIV Closure DATE: . 02/06 di

VARIABLE COMMENTS lESOLUllo ,

.

9

|
|

3. Comparison Results

Simulator capability to reproduce the defined transient: (circle one)

tWWAtlCENTABLEQin?

b. UNACCEPTABLEg
V

4. Review Board Signatures ( differing opinions must be documented )
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

(

ZION SIMULATOR TRANSIENT TEST

MAXIHUM RATE POWER RAMP

The Maximum _ Rate Power Ramp was performed from a beginning of core, 100%
power, initial condition (IC 37). Turbine load was ramped to 75% power at 5%
per minute. Load was stabilized at 75% and then ramped back to 100% at 5% per

t minute. Data was collected in accordance with ANSI /ANS-3.5-1985 Appendix B
2.2.1.

1he test results were reviewed and found satisfactory with the exception of:

Brief Description ATP Discrepancy Estimated
of Problem Repottlumben_ Comp.lellon_Date

Nuclear Power Spike on F217 4/91
decrease and increast I

~

l

Collected and Plotted Data:

1. - YCN0049 - Power Range, NGutron Flux

(G
YCLO480 - Pressurizer level

). YCT0480 - Pressuriter 11guld Temp
; 4. THTHLRTD(1) - Loop A Hot Leg RTD Temp

THTCLRTD(1) - Loop A Cold Leg RTO Temp
5. THPSG(1) - A S/G Pressure
6. FWFSG(1) - A S/G feedwater flow
7 MSFSG(1) - A S/G Steam Flow
8. RXTAVG(1) --A Loop Tavg
9. YCP0480 - Pressurizer Pressure
10. YCLO403 - A S/G Hide Range level 1.
11. YCLO400 - A S/G Narrow Range level

,

+0100/62 03/91

. --, -. .. - -. . . -_ . - . . . - - . - - - - - _ . . . - . _.-
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ZION SIMULATOR
TRANSIEPR TEST REVIEW-

O
TRANSIENT TEST : Maximum Rate Power Ramp DATE : 02/06/91 i

1. Data utilized for test comparison in order of preference
] (circle appropriate choices)

a. Actual Plant Transient Data Event :
'

b. Analytical or design data Data :

c. Transient Data from similar plant Plant :
. . . ,,

f.;..L. Y0.. a. . $bb,k.
. ... .

. . .

COMMENTS i DR # F217 corrected oroblem of oower solkes as rods
moved between core nodes

,

,
,

~

O
2. Data Comparlsu Summary

i

VARIABLE COMMENTS RESOLUTION i

Rx Power DR # F217 Accented
Pzr Level NONE Accented
Pzr Temo NONE Accented
Cold Leo RTD NONE Accented

~

Hot Leo RTD NONE Accented
S/G Pressure- NONE Accented
FW Flow NONE Accented -
Steam Flow NONE Acceoted
RCS Tavg Tavg d_id not return to original value due to Accented

_

Rod Stoo at 220 stens (Rods started at 231)
Pzr Pressure NONE Accented

'

ELAIR Level NONE Accented

O

_ _ . _ _ _ _ _ _ _ _ . __ _ - _ ..
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ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENT TEST : Maximum Rate Power Ramp DATE: 02/06/91.

_

VARIABLE COMMENTS RESOLUTION

|

3. Comparison Results

Simulator capability to reproduce the defined transient:(circle one)

Nd%fA'CCERTABLE%W

b. UNACCEPTABLE
O

4. Review Board Signatures ( differing opinions must be ooeumented )

h N3 (

Affld L
Pr 8&L
vf de~
LJAuL

l'? V/

COMMENTS :

O
-

. ..

- _ - _ - - _ _ _ - - . _ _ _ . _ _ _ _
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

O
ZION SIMULATOR TRANSIENT TEST

MAXIMUM SIZE UNIS0LABLE MAIN STEAM
LINE RUPTURE

The Maximum Size Unisolable Main Steam Line Rupture was performed from a
beginning of core, 100% power, initial condition (IC 37). Malfunction M506A
was inserted at 100% severity to cause a maximum unisolable main steam break.
Data was collected in accordance with ANSI /ANS-3.5-1985 Appendix B 2.2.3.

The test results were reviewed and found satisfactory with the exception of:

Brief Descr', .on ATP Discrepancy Estimated
of_ftoblem Report.Jumber Compittlon_DAto

Containment Pressure Response F220 4/91

Safety Injection Flow F221 4/91
Oscillation

RHR flow spike F231 4/91

Q MT spray flow spite F232 4/91
V

Safety Injection flow F234 4/91
spike

Collected and Plotted Data:

1. YCLO480 - Pressurizer level
2. YCP0480 - Pressurizer Pressure

.3. THPHL(3) - Hot Leg Pressure (RH Pump Suction Pressure)
-4. CHPCONT - Containment Average Pressure
5. CHTAVGCM - Containment Average Temperature
6 '. CVFBITIN - Flow through DIT Injection Line
7. SIF10 - 31 Pump A. Flow (SI Flownet Path 10)
8. RHF18 - RH HX 1A Flow (RH Flownet F18)
9. SILRHST - RHST Level
10. CSF1AS - Containment Spray Loop 1A Flow
11. CSF184 - Containment Spray Loop 18 Flow
12. CSFIC4 - Containment Spray Loop IC Flow
13. CHLCHI -Containment Sump Level

CHLCH2 - Containment Recirc Sump Level

O,

V

+0100/63 03/91

. - . - - - - - -
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ZION SIMULATOR
TRANSIENT TEST REVIEW

- O l

TRANSIENT TEST : Max Size Unisolable Steam Break DATE : 02/06/91 )
i

1. Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event :

b. Analytical or design date. Data :

c. Transient Data from similar plant Plant :

COMMENTS : Open DR's #F220 (Cont Pressure), and #F221 (SI
Flow Oscillations)

.

2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

Pzr Level NONE Accepted
Pzr Pressure NONE Accepted
WR Pressure NONE Accepted
Cont Pressure DR # F220 Accepted
Cont Temo NONE Accepted
BIT Flow NONE Accepted
SI Pump Flow Unexplained soike at about same time as BIT Accepted

flow was initiated. DR # F234 written to correct
| RHR Flow Unexplained soike, should have NO RHR Accepted
: system flow. DR # F231 written to correct

| RWST Level NONE Accepted
,

CS Pumo flows Unexplained spike when pumos started. DR Acceptedt

# F232 written to explain / correct

Cont Sumo See LOCA, DR # F198 & F219 Accepted

(vD.



ZION SIMULATOR
TRANSIENT TEST REVIEW

[UDTRANSIENT TEST : Max Size Unisolable Steam Breax DATE : 02/06/91

VARIABLE COMMENTS RESOLUTION

.

.

3. Comparison Results

Slraulator capability to reproduce the defined transient: (circle one)

febibliiCCERTABLEAW|

b. UNACCEPTABLE
(]v

4. Review Board Signatures ( differing opinions must be documented )
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'
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

ZION SIHULATOR TRANSIENT TEST

SLOW PRIMARY PLANT DEPRESSURIZATION TO SATURATED CONDITION USING
PRESSURIZER RELIEF OR SAFETY VALVE STUCK OPEN (INHIBITED ACTIVATION

OF HIGH HEAD ECCS)

The Slow Primary Plant Depressurization to Saturated Condition Using
Pressurizer Relief or Safety Valve Stuck Open (High Head ECCS Inhibited) was
performed from a beginning of core, 100% power, initial condition (IC 37).
Both Centrifugal Charging Pumps were placed in Pull-To-lock. Malfunction
TH15A was inserted at-100% to fall pressurizer safety valve IRC8010A fully
open. The transient was run until pressure stabilized at saturated
conditions. Data was collected in accordance with ANSI-3.5-1985 Appendix B

' 2.2.4.

The test results were reviewed and found satisfactory.

Collected and Plotted Data:

1. THFRC8010A - Flow through valve IRC8010A
2, YCL0480 - Pressurizer Level

/''' YCP0480 - Pressurizer Pressure
l. YCT0480 - Pressurizer Liquid Temperature.

5. YCF0400/420/440/460 - RCS Loop 1-4 Flow
6. YCT0482 - Pressurizer Surge Line Temperature
7. THTHLRTD(4) - Loop B Hot Leg Temperature
8. YCN0031 - Source Range Detector 31 Counts
9. YCY9073 - RVLIS - Narrow Range Level
10. THPHL(3) - Hot leg Pressere (RH Pump _ Suction Pressure)

(

s

,

f

>:

(-~)%

s

+0100/64 03/91

-_ _-__
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ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENT TEST : Slow Primary Depress to Sat. DATE : 02/06/91

1.- Data utilized for test comparison in order of preference
(circle appropriate choices)

a. Actual Plant Transient Data Event :
_

b. Analytical or design data Data :

c. Transient Data from similar plant Plant :

. kY $hk

COMMENTS : NONE

O
2. Data Comparison Summary

VARIABLE COMMENTS RESOLUTION

Safetv Flow NONE Accented
Pzr Level NONE Acceoted
Pzr Pressure NONE Acceoted

- Pzr Temo NONE Accented
RCP Flows NONE_ Acceoted
Sura Ln Temo Dio in surge line temo can't be fully exclained Accented
HL-Temo's NONE Accented
Source Range NONE Accented
RVLIS NR NONE Accented
WR oressure NONE Accented



|

'

ZION SIMULATOR
TRANSIENT TEST REVIEW

TRANSIENT TEST : Slow Primary Depress to eat DATE: 02/06/91

VARIABLE I COMMENTE RESOLUTION

3. Comparison Results

Simulator capability to reproduce the defined transient: (circle one)

;. .. addik.L. i, \ . b '.y...
.

..y .

.,

''

L% i .

b. UNACCEPTABLEO
4. Review Board Signatures ( differing opinions must be documented )

Nk M 'w-

,.

/ $ - ~ .

27WL-
_ Lv.o

},N/AJL
Y (/

COMMENTS :

O

____ __ _ _ _ _ _ - _ _ - - _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ . _ _ -
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ZION S!HULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT |

INITIAL REPORT, MARCH 1991 1

1

O.

ATTACHMENT 3
SIMULATOR RELATED

HORK REQUEST PROCEDURE
.

O
<

O
+0100/65 03/91
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PTAO-103,
'

Revision 1
August 1990

,

'

;

SIMllLATOR HORK REQUEST PROCEDURE
i

!

|

A. Purpose

t

The purpose of this procedure is to delineate the method used to track, review,
approve, implement, and test hardware maintenance, software maintenance, and changes
to Production Training Department Simulators.

,

B. References c

1. INPO TQ-504: Simulator Configuration Management - Good Practices

:2. PTAO-100: Configuration Management Control

''S -3. PTAO-104: Simulator Review Board Procedure
(V'

4. Operations Policy #1: Configuration Management
,

5. Operations Policy #2: Simulator Fidelity and Appearance

6. Conduct of Maintenance (Simulator Support 1Guldeline - 1)

7.- Total Job Hanagement System User's Manual

C. Definitions:.

Ic lotal Job Hanaaement System (TJM) - A CECO computer system " sed for controlling
and. tracking maintenance. It is accessed via a TSO terminal.

2, Hinor-Hardware Maintenance - Maintenance items associated only with hardware

( } aspects of:the simulator. . Maintenance items that do NOT reautre parts to be!

withdrawn from the storeroom except as outlined below. Examples of minor

-maintenance:
1

ZSIMOPS/PTC 0028- 10/90

. _ - _ . = __ .._.. . _ . . _ . _ - _ . . _ . _ . _ . _ _ . . _ . _ . . _ _ _ . _ ~ , _ . . . . . . . - _ .,
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PTAO-103
Revision 1
August. 1990

,

a. Recorders

1) Repair / replacement of broken strings.

2) Correction of Inking problems.

3) Repatr/ replacement of broken spring clips,i

b. Lights

#

1) Replacement of broken light bulbs in sockets.

2) Removal of stuck light bulbs from sockets. !.

c. Miscellaneous

(''$ 1) Cleaning of printers,

d
2) Cleaning of spilled ink on main control panels, etc.

3) Rohanging of existing labels and name tags that have become loose or
ft)1en off.

4) Cleaning sticky and dirty switches.

D. Procedure-

. . e e e t 4 4 4. . . e e e e e e e 6 4 6 4 e e e e e e . . . e . . . . 4 e e . e * * * e t e e . . . e 6 e e e t e
e e

*
NOTE-*

4 .

The $1mulator Work Request (PTAO-103T1) has block numbers which **

are used to correlate procedure steps to the corresponding block **
i

of the work request form. In this procedure, numbers correspon **
*ding to specific blocks of the Simulator Work Request are shown-O,

*
'In parenthesis.*
46

44eeee 664deeeeeeeeeeeeeeeeeeeeee.66664 464444466666666446ee4weeeeee-

2
'

ZSIHOPS/PTC 0028 10/90

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



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

i

PTAO-103
! Revision 1 1

i AU'ust, 1990
,

l~ Hork Request Initiation.

a. -A work request may be initiated by any PTD staff member discovering a need
for change or repair to simulator equipment or software. Trainees should

) ce encouraged to bring potential simulator problems to the attention of

]
their instructor through the use of verbal and written feedback.

$

| b. The originator shall write the following information on the Simulator Hort '

j Request (PTAO-103T1): +

1) Equipme-t Name (1).

'

2) E!D (Equipment Identification) Number (2). This number can be
obtained from the TJH-EID printout located at the instructor' station.

!
.

.

: 3) location (3). The location can also be obtained from the TJH-EID ,

printout. It is normally the panel on which the device in quettion

O is located.

|

4) Hork Requested / Problem (4). Provide a full description of the
;

requested work or problem encountered. Be as specific as possible.

Include Disk #, IC #, and % PHR in the spaces provided. Sign and

date in the space provided. .

; ....................................................................
. .

** NOTE
. ..

* Equipment tags may be used to identify hardware malfunctions - *

** (e.g. broken switch) or other problems as appropriate. Equip-
* ment tags are not to be used for design database problems. *

** Applicable-station procedures-on the use of equipment tags may
** be used.

. .>

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

5) Fill out an equipment tag and hang the original copy on the panel

O near the affected equipment. The use of equipment tags is optional.I

|

3

ZSIMOPS/PTC 0028 10/90

i' -a ,
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6) If an equipment tag is used, write the equipment tag number in the
Tag No. block (5).

7) Route the work request to the Simulator Fidelity / Certification
Coordinator (SFCC).

c. The SFCC shall perform the following:

1) Review the work request for appilcability, clarity accuracy, and
legibility. If the work request is rejected or cancelled, mark it as
such and return it to the originator along with the reason for its
rejection or cancel,ation. Since no work request number has been

assigned, the work request may be disposed of.

2) Enter the work request into TJM and obtain the assigned work request
number and write the assigned number in the space provided (6).

3) Enter-the work request description into TJM.

4) Write an optional serial number in the space provided (7). If a
serial number is used it should be in the following format:

Simulator # - Year & Sequence # (6 digits)-

Example: - 06-0001 LaSalle Simulator 1st work request of 1990

a) Simulator #
Dresden 04-

Quad Cities 05-

LaSalle 06-

Zion 07-

Byron 08-

B: 41dwood 09-

O
4

'

ZS! HOPS /PTC 0028' 10/90
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.

b) The serial nureber, if used, can be entered into TJM at the time j

the completed work request is transferred to history. To enter
the serial number into f]M, type the number into the OR# field. ;

'

5) Enter the appropriate lead work group in the Dept block (8) and into
TJM. If more than one work group is needed then an additional work
group may be designated in the SUPP DEPT block (19). Refer to
Attachment 6 tor the appropriate coot to enter.

[

*

6) Assign a SME (Subject Matter Expert) by entering his/her initials in
the.SME block (9). SHE review may not be required for every work
request. If the SHE review Is.not required, mark the SME

Approved /Date block (10) N/A and continue with this procedure at.
,

section D.2.b.
i

7) Route the work request to the assigned SME.

2.- Work Request Approval-

a. The SME shall perform the following:

1) Review the work request.

*

2) . Provide additional information to the description of the problem.
List drawing numbers, technical manuals, and any other references
used to identify and describe the problem. Enter this information in
the Work Requested / Problem block (4). Attach Simulator Work Request

-. Sheet 2 (PTAO-103T2) as necessary.

3) Attach a hard copy of drawings and data required to support the work-
,

requested. ;i

4) Complete the Test Reautred block (11) by circling Y or N to indicate'

h whether testing will be required or not upon completion of the
maintenance. -At the direction of the Simulator Training Supervisor,
write a test plan that will determine if the maintenance has-been
successfully completed.

S

ZSIM0PS/PTC 002,8 | 10/90
..u_._..___,...__-.._.x_._._.._._.:. . . _ , _ _ _ _ _ _ . _ _ _ _ _ _.-
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5) If testing is required complete the Testing By block (12) by circling
the appropriate department to conduct the testing.

6) Sign and date the work request in the SHE Approved /Date block (10).
|

7) Route the work request to the SFCC.

1b. The SFCC shall perform the following-

1) Enter the Test Required (Y or N) designation into TJM.

2) Assign a Priority to the work request and enter it in block (13) and
into TJM. Refer to Attachment 7 for the appropriate priority codes
and definitions.

a) Assignment of a priority above B22 requires the concurrence of
the Simulator Training Supervisor and notification of the
Simulator Support Supervisor. This concurrence / notification is
required so that, if necessary, additional resources can be
assigned to accomplish high priority items in a timely manner.
Concurrence and notification can be obtained/made via telephone,

b) Lower priority items (below B23) may have their priority raised
based on the length of time since the work request was
initiated. The priority of an item may be increased in single
step increments for every 30 days a work request remains open.

c) In no case will a priority of a work request be elevated past
823 solely based on the length of time a work request has
remained open.

d) Priority increases should be made as a joint decision by the
SFCC, Simulator Training Supervisor, and appropriate personnel

/] from the Simulator Support Group. The option to raise the

D priority of a work request should be used prudently.

6
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|

3) Assign an Availab111ty to the work request and enter it in block (14)
and into TJH. Refer to Attachment 8 for the appropriate Availability I

codes and definitions.

4) Complete the ANSI Certification block (15) by circling Y or N to
indicate if the work reauest is a simulator certification ittm.
Enter the designation into TJH. This field is intended to be used to
identify thv>v i tem dii ec tif ivleivd tu thy $ Imul 6 tvi tvilifi$elivo
report, yearly update to the certification report and certification |

testing.

5) Complete the Hodification block (16) by circling Y or N to indicate
if the work request is associated with a modification at the
reference plant, enter the designation into TJM. If the work request
is associated with a modification, enter the modification nunber in

the H00 # block (17), and enter the Hod. Implementation Date (18) in
the space provided. The same date should be entered into TJM in theg

( IMPL DATE field. The modification implementation date is 12 months
from the date the reference plant declared the modification
operational. If the work re ;est is not associated with a

modification, enter N/A in the H00 # block (17) and Hod.
Implementation Date (18) field.

6)_ Review the work request to determine if it will require /cause the
simulator design data base to change. Indicate if the design data
base will be affected by circling Y or N in the Data Base Change
block (20).

7) If the simulator design data base is affected, assign an SRB # per
Simulator Review Board Procedure (PTAO-104) and enter that number in

,

the SRB # block (22), Assign the work request a Pending Status of

HSRBA using TJH.

8) If the simulator design data base is not affected, sign and date the
D)+
U work request in the SFCC/5RB Approved /Date block (21).

7
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,

9) There may be times when the operations training staff identifies a
simuletor function (such as a malfunction or an initial condition) )
which no longer appears to be responding properly. At this time, in

addition to the issuing of a work request to repair the problem, the
SFCC shall add the simulator function in question to the Simulator"

; Items NOT AUTHORIZED for Use sheet (PTAO-103T3) or equivalent. When

the simulator function has been repaired, tested and determined to be
valid again, the SFCC shall cle6r the item from the list by entering
the DATE CLEARED on the Simulator Items NOT AUTHORIZE 0 for Use sheet
(PTAO-103T3) or equivalent.

10) Route the work request to the Simulator Training Supervisor,

c. The Simulator Training Supervisor shall perform the following:

1) Review the work request, sign and date the SIH TRNG SUPV.
Approved /Date block (24).

2) If the work request involves a design data base change, submit it to
the SRB (Simulator Review Board) for approval per Simulator Review
Board Procedure (PTAO-104).

3) If the work request does not involve a design data base change, route
the wort request to the section clerk.

4) If the limulator Training Supervisor decides to cancel the work
request (non-design data base work requests) he/she shall perform the
following:

a) M?rk the work reavest cancelled in the Work Performed bloct (28)
clong with the reason for cancellation.

b) Sign and date the S!H. TRNG SUPV ACCEPTANCE /0 ATE block (42)

|O
| c) Route the work request to the SFCC for cancellation of the work
,

| request per section D 6.c. of this procedure.

8
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3. Conduct of Simulator Maintenance; '
i

at The section clerk shall separate the work request and route the copies as
follows:

:

i 1) Original copy of the work request - filed in the work request master
flie/ work request log.-

b

2) Yellow copy of the work request - routed to the appropriate work
group leader along with supporting documentattor

3) Pink copy of the work request - route to tht i

4) Goldenrod copy of the work request - routed to 11mulator Support
Supervisor. The routing of work requests to the Simulator Support
Supervisor should be done once each regular work d u

b. The actual performance of simulator maintenance shall be controlled and
performed in accordance with conduct of Maintenance (Simulator Support

,

Guideline - 1).

4. Work Request Testing - The SFCC shall perform the following:

| .a. If testing is not required, verify that the required work has been
completed and' continue with this procedure at section D.4.e.

,

b. Perform or have performed the testing necessary to verify that the
simulator maintenance has been completed satisfactory.

c. Indicate the results of the testino by checkina the appropriate hier.l in
the Pass / Fall block (36).

,

d. Write in any pertinent comments in the Remarks tilock (37) and sion anri
date the Remarks block in the space provided.

9
'
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"

e. If the testing passed then proceed as follows: [
t
'

i

1) Attach the equipment tag /s (if used) to the original work request.
.

-
4

L 2) If the work request has Y circled in the Data Basi Change block (20)
verify that the design data base has been updated by reviewing the
Simulator Data Base UpdaG Checklist (Conduct of Maintenance - .

$1mulator Support Guldeline - 1). Indicate the status of the data
2 base change by circling Y or N in the Conf. Data Base Updated block

(38) ar.d complete the VERIFIED BY: SFCC Intt & Date block (39).
;

I 3) If the work request has N circled _in the Data Base Change block (20)
write N/A in the VERIFIED BY: SFCC Init & Date block (39).,

:

4) Route the completed work request package to the Simulator Training
,

Supervisor,

i

f. If the testing falls then proceed as follows:
s

L 1) Document the problems /dlscrepancies found in the Remarks block (37).
Use Simulator Work Request - Sheet 2 (PTAO-103T2).as necessary.

-2) Remove the Pending Status RTEST from the work request using TJM.
.

3) Report the work request as having failed testing using TJM.

4) Route the work request package to the appropriate work group for
rework / discrepancy correction.

i S. Work Request Completion '

!a. The Simulator Training Supervisor shall perform the following:
|

1) Verify that the work reauest is completed.
|

4
,

10
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2) Obtain the original copy of the work request. sign and date the S!H.
TRNG SUPV. ACCEPTANCE:/0 ATE: block (42).

3) Route the completed work request package to the TJH clerk.

b. The TJH clerk shall enter the following work request data into the TJM
system:

1) Work Comp Date (29) in the maintenance complete date of TJM.

2) The latest date entered in the Remarks block (37/41) In the TJM work
request completion date.

3) Act. Hrs block (31),

4) PH block (34).

5) CH Block (35).

6) Haint Code block (32).

7) Haint. Cause block (33).

8) Parts / Tools block (30).

9) Hork Performed block (28) and Remarks block (37/42) in the work
performed description of TJH.

10) When the above information has been correctly entered into the TJH
system transfer the work request to history.+

c. The TJH clerk shall route the work request package to the section clerk,

d. The section clerk shall file the completed work request package in General
file #S1H-XX-6,

11
'
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! 6. Work Request Cancellation (Design database related work requests)

i
''

Design database related work requests can only be cancelled by thea.

Simulator Review Board in kccordance with the Simulator Review Board
Procedure (PTAO-104). ,

l

b. The Simulator Review Board Chairman shall perform the following: |

1) Mark the work request cancelled in the Work Performed block (28)
along with the reason for cancellation.

2) Circle CANCELLED in the SRB APPROVED / CANCELLED block (23).

3) Sign and date the SFCC/ SRB Approved /Date block (21). '

.

4) Route the work request to the SFCC for cancellation in TJM.

c. The SFCC shall perform the following:

'

1) Have the equipment-tag removed (if used) and attached to the werx
request. ;

2) Report the work request as cancelled using TJM.

3) Forward one copy of the cancelled work request to the originator.

4) Route the work request to the section clerk for filing in General
Flie # SIM-XX-6,

1

7. Maintenance That Must be Performed Immediately - Outside of Normal Working Hours

a. This method of routing work requests is for special cases and should only
be used in situations where a simulator failure (usually hardware
orientated) inhibits the effective use of the simulator. Work requests '

raquiring Simulator Review Board approval shall not be accomplished until
ERB (oproval has been granted.

12
'
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|

I' b. The work request routing and TJM data entry wil_1 follow the normal

i procedure except that the SFCC and Simulator Training Supervisor approvals
,

along with TJM data entry shall take place during the next regular work
day.'

| c. If the work request has been completed prior to the final approvals, the
work request should be annotated to show that the work has been
accomplished, and that the work request is in routing for approvals and
data entry only,

8. Change in Scope - during the performance of maintenance or testing situations
p

will arise where the scope-of the requested work may change or expand beyond
J the area originally requested and approved.- Should a situation arise where

there is a change in scope _lt is_necessary to Initiate a new work request and
have it approved in accordance with section 0.1 & D.2 of this_ procedure to-
cover the increased / changed scope.

L

?. Minor Hardware Maintenance

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

. .

** NOTE
. *

* This section of the procedure shall only be used for those *

*' maintenance items as specified in section C.2 of this procedure.'
* All-other maintenance items-shall use the normal work request' *

** process.'

. <

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

'

e

a. Upon identification of a_ minor hardware problem the originator shall fill ,

out the following sections of the Minor Hardware Haintetancy L.og
(PTAO-103T4) - Originator's Section:-

1) Originator's Name
1

2) Date

13
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3) EID # of item needing meintenante. This number can be obtained from
'

the TJM.[ID printout located at the instructor station. If the (PN #
is available on the equipment name tag tt may be used la plate of the
EID #.

'

4) Panel #.

5) Problem - provide a description of the problem in sufficient detail
for the WW Technician to correct the problem. ;

I

b. The SFCC shall perform the followitig: |
1

1

1) Review the Minor Hardware Maintenance Log (PTAO-103T4) portodically |
to ensure needed maintenance is being accomplished.

2) Hate arrangements to have a HW Technician complete nteded maintefiance.

O
V 3) If a Minor Hardware Maintenance Log (PTAO-103TS) item requiret wort

not considered routine or minor, place an k' over the Problem block
and write the Simulator Work Rt-Quest number assigned to the problem
in the Work Performed block,

c. Hardware Technician

1) Upon' receiving a work assignment from the Minor Hardware Maintenance

Log (PTAO-103T4). tne WW Technician shall:

a) Review the problem description and location.

b) Obtain authori:ation to correct the problem.

c) Perform the appropriate repairs / maintenance requested.

d) Complete the following sections of the Minor Hardware
Maintenance Log (PTA0 10314? - HW Technician Section:

14
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l

HH Technic 9ai's Name*

;

Oate
'

*

Work Ferformed - provides a brief description of the work*

performed including a list of parts used.
,

,

2) The HW Technician should request, when necessary, tha; the rer a ''d
item be functionally tested.

3) If the HH Technician determinos that the ma.intenanco required is
beyond the scope allowed by the section, he/she shall notify the SfCC
to determine of a Simulatur Work Request should be written.

E. Attachments

rm 1. PTAO-103T1 Simulator Work Request

L)'

I2. PTAO-103T2 Simulator Work Request - Sheet 2

3. 13 TAO-103T3 Simulator Items NOT AUTHORIZED for Use

4. PTAO-103T4 Minor Hardware Maintenance Loy

5. Guide for EnterinD Work Request Data into TJM,

! 6. TJM Oepartment (Ldes
,

T, -TJM Prierity Codes

|

A
V

'
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t 8. TJM Availability Cod'es

9. TJM Pending Status Cc40s

10. TJM Group / Area Codes

-

s

W $%W
Arthur M. Roberts
'.roduction Training Manager

> ,

')

k
' o
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SD4ULATOR WORK
(') N - I I I I

REQUEST
(') Tag No. In u m - s.m. aco

_

II I l' I I II
O il oc ation

(4) WORK REQLTSTEIM'ROllLEM

DLSK # | IC e |% PWR | Requesud By / Dene

(8)DLPI (9)sME _(1(nsME Attimved One (ll)TT.ST REQ (12)BY (13) PRIORITY (14)AVAI!,

8

| Y N O PS HW S W | | | | |
(17) MOD # (IR)M(.DIMPt. Da:e (19)SUPP DFyr (20)DATAllASE (22) Skits

(15)ANSICERT (16) MOD | || | ] CllANGE [Y N Y N Y N

Os
(21\SFCC/ SRB Appmved/Date (23) SRB v24)stM TRNO SUPV Appmved/Date (25MangnedTo G6)Gioup/Atra

APPROVEDI
| CANCELLED gg ||| g|

(28) WORK PER[0RMED (29) Work Comp Date

00) Parts / roots

07 W :lin
01)Actlin 02)Maint Cale (3nMaint Cause (34)PM (35)CM 08) Conf Dauhase Unia. -i Y N

Y N Y N 09) VERIFIED BY: j- .-
SFCC lait &Date

(36) TEST #1 07) REMARKS

PAS $
EM

FAIL

m
(40) TEST #2 (41) REMARKS

,

PASS

O use
F AIL

Sienarun/Date |

(42)SIM TRNO SUPV ACCEPTANCE /DATE
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PTAO - 103T2
SIMULATOR WORK

N Iu l' I
REQUEST
SHEET 2 page or

WORK REQUESTED,1'ROBLEM (CONT)

e

3

WORK PERFORMED (COKr) Paru/TcmWs (CONT)

*
t

REMARKS

TEST"

PASS

FAIL

Sienanm/Date |
.

REMARKS

TEST"

PASS

O ""
-

, - ~ ,
.

.
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(,,/ PTA0-103T3

Simulator Items NOT AUTHORIZED For Use

ITEM RE/ SON /H.R # DATE ENTERED DATE CLEARED

s

.

Av

~
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MINOR MAINTENANCE LOG August,1990
ORIGINATOR ilW TECIINICIAN

,

NAME: DATE: NAME:

V EID #: PANEL WORK PERFORMED:

PROBLEM:

~

ORIGINATOR llW TECl!NICIAN

NAME: DATE: NAhE:

EID #: PANEL WORK PERFORMED:

PP"BLEM:

rh

ORIGINATOR llW TECilNICIAN

NA.l: DATE: NAhE:

EID #: PANEL WORK PERFORhED:

PROBLEM:

' ORIGINATOR llW TECliNICIAN

NAhE: DATE: NAhE:

EID #: PANEL WORK PERFORMED:

PROBLEM:

OO

-
,n



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

PTAO-103 '

Revision i
August, 1990

(N
Q ATTACHMENT 5

GUIDE FOR ENTERING HORK REQUEST DATA INTO TJM

I. TJM Introduction

A. The TJMSYS (Total Job Hanagement System) is an integrated computer' system
'

which includes several subsystems used by generating station maintenance
departments. The Production Training Department is using TJM to track

simulator maintenance.

B. When a maintenance task is identified a work request number is assigned by
TJM and written in the Shift Engineer's Log.

p C. TJM then enters the work request into the Pending Work Request subsystem-
- where the work request flow can be tracked.

D. Upon completion, the work request along with a description of the task
performed is transferred to historical files. When a work request is

transferred to htstory, labor and parts information become permanently
associated with it.

E. Several reporting tools can be used to review maintenance performance and
backlog,-and track common equipment failures.

F. The TJM system is administeren by Fossil Stations Division. -The ci- ator

Support-Configuration Management Coordinator is.the Production Training
Department TJM Coordinator and point of contact for TJM issues. All

( concerns, problems, requests, etc. regardtr.g TJH are to be brought to the

| attention of the Simulator Support - Configuration Management Coordinator.
!

G. Nothing in this guide is meant to supersede instructions provided in the
Simulator Hork Request Procedure (PTAO-103) or Conduct of Haintenance

(Simulator Support Guideline-1). This guide is meant only to provide a
tool for use of TJM when performing steps from these procedures.;

'

21
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II, TJM Access / Exiting

A. TJM is a menu driven system. The-various subsystems are accessed through

selection of options from several menus.

B. TJM is accessed through the TSO option on CENET. -To use TSO and

subsequently TJM you must have a valid user ID-(SHH--) and password.

C. The ability to enter and change data in TJM is further controlled by a
validated access table. Anyone with a valid user ID (SHH--) and password
can browse TJM data,

D. To access TJM use the normal TSO log on procedure. At the TSO ' READY.'

prompt type TJH3YS and hit ENTER. The TJHSYS Primary Henu will appear.

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

TOTAL JOB HANAGEMENT SYSTEM
** ------------

!()
*OPTION ---> USERID - SHHFH*

* *

L TIME - 11:57
l. DATE - 08/16/90* *

* .

*
1 PENDING HORK REQUEST 6 SAS' REPORTING*

-2 HISTORICAL HORK RE0 VEST 7 PARTS FOR HR IN PROGRESS **
* .

*
3 EID/SI CROSS-REFERENCE T- TUTORIAL*

** 4 LABOR REPORTS
. .

**5 SHITCH SUBSYSTEM
. .

*
SELECT PROCESSING OPTION FROH LIST ABOVEL

-*

i
*

PRESS PF3/PF15 TO EXIT SYSTEM*

|
.

- *

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

f

!-

E. To exit TJH hit PF3/PF15 repeatedly until the TSO ' READY' prompt is
received. Use the normal TSO log off procedure to leave TSO. To

~

immediately leave TJH without paging back through all the selection menus
traversed, type '=X' in the option field and hit ENTER.

L

,

22
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f III. Using-TJM

A. General.Information - a few items are common to the different subsystems-
. within TJM. They are as follows:

1 When a field on a panel it in error, a message is returned-in the-

upper right corner of the panel. If no errors are detected, the-

transaction is processed.and a message to that effect is displayed.

2. Required fields on most panels are represented by underlines while
optional fields are represented by dotted lines.

3. In most cases, hitting PF3 while doing data entry causes cancellation
of the request. -j

|

B. EID Entry.

1. TJM requires that each work request entered have an EID (Equipment

Identification #)-associated with it. EID records are part of the
Historical Work Request Subsystem.

2. To enter a new-or modify an existing EIO complete a Maintenance
History Header Records Form (86-2238) with the EIO, Description and.-

Location sections filled out. Forward the completed form to the
*

Simulator Support-Configuration Management Coordinator.

3. To delete an ex1 sting EID contact the Simulator Support-Conf 1guratton
Management Coordinator.

C. .New Work Request Entry

1. From the TJMSYS Primary Menu select Option 1 - Pending Work Request,

hit-ENTER. -The Pending WR Main Menu will appear.

>

23
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cc::) ....................................................................

-TJM PENDING HORK REQUEST SUBSYSTEM
** ------------

- OPTION ...> USERID - SHWFH **

TIME - 12:11 **

OATE - 08/16/90* *

. .

* *
1 ENTER NEW HORK REQUESTS

. .

2 CHANGE / DELETE / COMPLETE EXISTING HORK REQUESTS
* *

**
3 WORK REQUEST REPORTING

, ,
,

**
4 HORK REQUEST SCHEDULING

,

** T TUTORIAL
. *

*

SELECT PROCESSING OPTION FROM LIST AB0VE* *

PRESS PF3/PFIS TO RETURN TO THE TJMSYS MAIN MENU* *

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

2. From the Pending WR Main Menu select Option 1 - Enter New Hork
Requests, hit ENTER. The Shift Engineer's Log EID Panel will appear.

............................................................................
* TJM SHIFT ENGINEER'S HR LOG ENTRY *

------ ------

. .

. .

DO YOU HANT TO ADD A BLANKET HORK REQUEST 7 (Y/N) N
* *

. .

(ENTER AN EID OR AN EPH TO ADD ENTRIES TO THE SHIFT ENGINEER'S LOG)* *

. .

. e

. .

* EID: *

* EPN: *

. .

LIST OTHER HORK REQUESTS HITH THIS EID? (Y/N) Y* *

. *
*

PRESS ENTER TO PROCESS THE REQUEST
*

...............ES.S PF3../PFIS TO RETU.RN TO SELECTIONMENU.....................*
*

PR
. ***. ........... ............**..... .

(~ /

24
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() 3. Enter the EID number listed on the work request, hit ENTER. (The EID

must be entered correctly or the work request will be entered against
the wrong piece of equipment or rejected totally.) The Shift
Engineer's Log WR Entry Panel will appear.

................ ** ........................................................
*

TJM NUCLEAR STATION HORK REQUEST ENTRY* ------------

. .

*
OATE OF REQ: 09 05 90 DEPT: o p- -- ~*

* *

** EID: UOOXX-SPEQS---M10- TAG #:
.*

*
FUNCTION: LOCATION: LOCATION*

*.

*
EQUIP. NAME: TEST DESCRIPTION ENTRY*

* *

*
HORK REQUESTED: TEST OF TJM SYSTEM FOR PTO SIMULATORS <*

.. <
*. <
... <
.. <
.. <

o : :
*

PRESS ENTER TO PROCESS THE WORK REQUEST ENTRY*
*

. . . . . . . . . . . . . . . . . . . E. S S. . P F 3./ P F 15 TO. C. ANC E L. HO. RK. . R EQU E ST E N.T RY
* PR

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

4. Enter the Dept Code .the Work Requested and Tag # (If used). Hit

ENTER to process the work request entry. The Shift Engineer's Log HR

Entry Panel (2) will appear showing the work request number assigned.

............................................................................
,

*
TJM SHIFT ENGINEER'S HR LOG ENTRY* ------------

**

**

DO YOU HANT TO ADD A BLANKET HORK REQUEST? (Y/N) N **

(ENTER AN EID OR AN EPH.TO A00 ENTRIES TO THE SHIFT ENGINEER'S LOG)
**

**

*

** CREATED WORK REQUEST 00070B***
.*

*
EID:*

*
EPN:*

.
<- .

(,) *

LIST OTHER HORK REQUESTS HITH THIS EIO? (Y/N) Y*

,

*
PRESS ENTER TO PROCESS THE REQUEST*

. . . . . . . . . . . . . . . . S. S. . P F 3. ./ P F15. . TO. . RE. TU. RN. . TO S. E L EC.T I O. N H ENU. . . . . . . . . . . . . . . . . . . . . *
.PRE*
l.. ... . ... ... ... .. ..... .
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() 5. If other work requests need to be entered repeat this process
beginning with entering the EID number-from the work request.

6,.. If no other work requests need to be added hit PF3/PF15 to return to
the Pending WR Main Menu,

D. -Work Request-Data Entry - this section can be used to add additional data
to newly-entered work requests or change data on work requesl> already in

'

the_pending file.

1. From_the TJMSYS Primary Menu select Option 1 - Pending Work Requests,

hit ENTER. The Pending WR Main Menu will appear.

**................................. ** ..**** ......****............

.TJM PENDING WORK REQUEST SUBSYSTEM
**

------------

OPTION ---> USERIO - SHWFH **

TIME - 12:11* *

OATE - 08/16/90 **

- () 1 ENTER NEW HORK REQUESTS
. .

2 CHANGE / DELETE / COMPLETE EXISTING HORK-RE0 VESTS* *

**
3 HORK REQUEST REPORTING-

. .

**
4 HORK REQUEST SCHEDULING

* .

** T TUTORIAL
* *

SELECT PROCESSING OPTION FROM LIST ABOVE **

PRESS PF3/PF15 TO RETURN TO THE TJMSYS MAIN HENU **

* *

... ....................*******..........***.****................

!

From the Pending WR Main Henu select Option 2 -

_

Change / Delete / Complete Existing Work Requests, hit ENTER. -The

Pending WR Revision Henu-will appear.

i

!

V
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(; ..........., .......................................................

TJH WORK REQUESTS REVISIONS-
**

------------

OPTION ---> USERID - SHHFH* *
* TIME .12:15 *

* C MAINTENANCE COMPLETE DATE - 08/16/90 *
* .

* 0 DELETE *
. .

* F FAILED TESTING *

. .

*
H . TRANSFER COMPLETED WORK REQUESTS TO HISTORY *

. *
* *H HOOIFY FIELOS
. .

* *0- HODIFY TEST DATA
* .

*
R REINSTATE COMPLETED OR DELETED WORK REQUESTS

*

. .

* T TESTING COMPLETE *

* *
* SELECT PROCESSING OPTION FROH LIST ABOVE *
* PRESS PF3/PF1

. . . . . . . . . . . . . . . . . . 5. . TO. RE TU. RN TO. . TH E.~ TJ.M WORK R EQU. .E S. T HA I N H E NU
*

;
.. ... .... ... . .......... ................

() 3. From the Pending HR Revision Menu select Option H - Modify Fields,
hit ENTER, The following prompt will appear:

ENTER HM THAT YOU HISH TO MODIFY, OR "END":

4. Enter the work request number you wish to add or modify data on and
hit. ENTER. The WR Field Modification Panel will appear.

|

!

|O
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O '-
TJM PROD TRAIN CNTR WORK REQUEST' REVISION

~ ** - ------- ------

. .

' * - WR: U00585 STATUS: PFNDING
.

EQUIP.NAMEi SOFTWARE MODEL REACTOR PRES VESSEL INDIC
**

EID: _UO6HB-0202 --560- HORK REQUESTED: L90-097 HNB070F. DID NOT **

HORK (P601) HNB07?F FAILED METER B21-R604 00HNSCALE VS U TEST REQ: Y **
_

DEPT: SW DATI 0F REQUEST: 03 19 90 PRIORITY: -*
..

. - - .
,

* AV: N0H H00: N ANSI CERT: N
*

* .

ASSIGNED EST. HRS.. **
... .............

* .

HANUAL HOURS: DATE OF COMP: TEST COMP DATE ......{
*

..... .. .. ..

TAG #: GRP/ AREA: 06S TRACKING CODE: IMPL DATE: -
**

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

LOCATION: LASALLE... RESP. DEPT: SW SUPP. OEPTS: ., .. .. -*
-

PENDING STATUS:*
....

*.............ES.S PF3/PF15.AFTER AL,L WORK.. REQUESTS..HAVE.BEEN PROCESS.ED.......*
* PR _

.... .......**.. .. .. .****..... ....... ***.. ... ...

-

;O S. The following work _ request data fields can be entered initially or7
modified (fle1d formats are shown in parenthesis):

a. TEST REQ: (Y or N)-

b. DEPT: (AA)

c. DATE OF REQUEST: (HH 00 YY)

d. PRIORITY: (A##)
I

e. AV-(availability): -(AXX)

L f. H00; (Y or N'
|
i

|_ g. ANSI CERT: (Y or H)

h. ASSIGNED: (AAA)

1. EST. HRS. (#####.##)
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_

j. TAG #: (XXXXXX).

k. GRP/ AREA: (##A) ,

;

1. TRACKING CODE: -- ( XXX )

a

m. IMPt. DATE: (MH DD YY)

n. RESP.. DEPT: (AA)

o. SUPP. DEPTS: (AA AA AA)

p. PENDING STATUS: .AAAAA)-( .
,

.6. :After entering the appropriate data hit ENTER to process the data
entries / modifications;

'

7. To' continue to enter data for new work requests or modify data-on-
existing; work requests enter the work request. number when prompted

and hit' ENTER.

-8. If no other work requests need data entered or modified then type
!'END' when prompted and hit' ENTER.-

E. Work Requ'est' Maintenance' Completion - this section is used to report that ,

the requested maintenance has been completed and the number of hours

expended 4 in the performance of.the requested:m:intenance.

1. From the TJMSYS Primary Henu' select Option 1 - Pending Work Requests,

hit ENTER. The-Pending WR-Hain Henu will appear. .

..
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c::) ....................................................................

TJM PENDING WORK REQUEST SUBSYSTEM
** ------------

OPTION ...> USERIO - SHHFH **

TIME - 12:11 **

DATE - 08/16/90- **-

. *
**

1 ENTER NEW WORK RE0 VESTS
. *

** 2 CHANGE / DELETE / COMPLETE EXISTING WORK REQUESTS
. .

*
3 WORK REQUEST REPORTING

*

**
4 WORK REQUEST SCHEOULING

. .

*T TUTORIAL*
* .

SELECT PROCESSING OPTION FROM LIST.ABOVE
**

PRESS PF3/PF15 TO RETURN TO THE TJMSY; MAIN HENU **

* .

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

2. From the Pending WR Main Menu select Cption 2 -

Change / Delete / Complete Existing Work Requests, hit ENTER. The

) Pending WR Revision Menu will appear.
L
l

........................*****................... ...................

TJM WORK REQUESTS REVISIONS
** ------------

OPTION ...>- USERIO - SHHFH **

TIME - 12:15 **

C MAINTENANCE COMPLETE DATE - 08/16/90- **
, ,

*D DELETE*

. *
** 'F FAILED TESTING

* .

H TRANSFER COMPLETED WORK REQUESTS TO HISTORY
**

. .

*M MODIFY FIELOS*
. ..

*O MODIFY TEST DATA*

* .

| * R REi ' ATE COMPLETED OR DELETED WORK RE0 VESTS
*

. .

** T TESTING COMPLETE
* .

*
SELECT PROCESSING OPTION FROM LIST AB0VE-*

...........***............................ORK REQUEST MAIN HENUPRESS PF3/PF15 TO RETURN TO THE TJM W
**

..........................
g _
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3. From the Pending WR Revision Henu select Option C - Maintenance

Complete, hit ENTER. The following prompt will appear:

ENTER HR# THAT YOU HISH TO MAINTENANCE COMPLETE, OR "ENO":

4. Enter the worn req est number that you wish to report as having
maintenance completed, hit ENTER. ibe WR Fle Modification Panel
will appear.

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

TJM PROD TRAIN CNTR WORK REQUEST REVISION
** ------------

*WR: U00585 STATUS: PENDING*

* .

EQUIP.NAME: SOFTWARE MODEL REACTOR PRES VESSEL INDIC **

*EID: UO6HB-0202---S60- WORK REQUESTED: L90-097 HNB070F D10 NOT*

WORK (P601) HNB072F FAILED HETER B21-R604 DOWNSCALE VS U TEST REQ: Y* '

. .

*
DEPT: SW DATE OF REQUEST: 03 19 90 PRIORITY:*p ...

'

AV: NOW H00: N ANSI CERT: N
**

* *

ASSIGNED EST. HRS.: **
... ............

* .

*
.HANUAL HOURS: DATE OF COMP: TEST COMP OATE*

..... .. .. .. .. .. ..
. *

*
TAG #: GRP/ AREA: 06S TRACKING CODE: IMPL DATE:*

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

LOCATION: LASALLE... RESP. OEPT: SW SUPP. DEPTS: **
.. .. ..

-* PENDING STATUS: *
....

. . . . . . . . . . . . P R E S. S. . P F 3./ P. F 15. . A FT E. R. AL. L. . W.ORK. . R. EQU. E S T. S. . H AV. E. B. .E E N. . P RO.C. E S S ED. . . . . . . . .*
*

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

S. Enter or modify work request data as necessary, hit ENTER. If it is-

not necessary to enter or modify data, hit ENTER. The WR Completion

by Maintenance Panel will appear.

L
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'(_,l i ...............................**................***......** .......

'TJM WORK REQUESTS COMPLETION
** ------------

. . ,

.. *
* .

WR#: U00585= STATUS; C
**

. .

* FOREMAN' CODE: ...

. .

. .

*-DATE OF COMP:*

. .

*
MANUAL HOURS:*

.......

* .

* *

PRESS PF3/PF15 AFTER ALL COMPLETIONS HAVE BEEN ENTERED
**

* *

. .

.........***..............****...........................** ........

6. Enter the Date of Completion and Manual-Hours, hit ENTER,

~

7. If the work request TEST REQ: field is N the following' prompt will
J )

appear:

00 YOU HANT TO TRANSFER HR U00708 TO HISTORY AT THIS TIME (Y/_)?
<
'

Type 'N' and hit ENTER. Do not transfer the work request to history
at this time,

8, .To continue to report maintenance completion-on additional work

requests enter the work request number at the prompt, hit ENTER and
repeat steps 5 through 7 above,

9. If no other work requests need to be reported as maintenance

complett, type 'END' and hit ENTER.

F. Test Reporting - this section is used to report failed testing and
-

-completion of testing on work request.
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l. Failed--Test Reporting - reporting a work request as having failed
testing resets 6he work request status to Pending, removes the j

maintenan'e completion date., and resets the manual hours to zero,
q

a. Fr>m th. TJMSYS Primary Menu select Option 1 - Pending Work
Regtests, hit ENTER. The Pending WR Main Menu will appear.

.................................................................... ;

* f*-
.TJM PENDING HORK REQUEST SUBSYSTEM------ ------

OPTION ---> USERID - SHWFH* *
* TIME - 12:11 *
* DATE - 08/16/90 *

. *
*

1 ENTER NEW HORK REQUESTS
*

. .

*
2 CHANGE / DELETE / COMPLETE EXISTING HORK REQUESTS

*
,

*
3 HORK REQUEST REPORTING

*

*
4 WORK REQUEST SCHEDULING .

,

* T TUTORIAL *

* SELECT PROCESSING OPTION FROM LIST AB0VE *
* PRESS PF3/PFIS T0 RETURN TO THE TJMSYS MAIN HENU *

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

b. From the Pending WR Main Henu select Option 2.-
Change / Delete / Complete Existing Hork Requests, hit ENTER. The

Pending WR. Revision Menu will appear.

O
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....................................................................-( *
TJM WORK REQUESTS REVISIONS

* ------------

OPTION > USERIO - SHHFH **

TIME - 12:15 **

C- MAINTENANCE COMPLETE DATE - 08/16/90 **

. .

** O DELETE
. .

** F FAILED TESTING
* .

11 TRANSFER COMPLETED WORK REQUESTS TO HISTORY
**

* .

* M M00!FY FIELDS *

* *

**- 0 MODIFY TEST DATA
* *

R REINSTATE COMPLETED OR DELETED HORK REQUESTS
**

.. *
*T TESTING COMPLETE*

* .

*
SELECT' PROCESSING OPTION FROM LIST ABOVE*

. . . . . . . . S. S. P f 3. */ P F 15 TO. . R ETU RN TO. .TH E TJ M WO. RK REQU. ES. T MA I N. . MENU. . . . . .*
* PRE

. .. *..... ......... ........ ...... . ..... ...

I

'

c. From the Pending WR Revision Menu select Option F - Falled
Testing, hit ENTER. The HR Test Failure Panel will appear.

....................................**....................**........

TJM HORK REQUEST TEST FAILURES
** ------------

. .

*
HR # -> ...... HR#=>...... HR # -> ......*

** HR # -> ...... HR#->...... HR # => ......
*=HR # => ...... HR # -> .-..... HR # -> .....,*

*
WR # = > -WR # -> ...... WR # -> ......*

.....
*

HR # = > HR # => ...... HR # -> ......*
.....

** WR # => WR#->...... WR # -> .... ......
*

HR # -> ...... HR # -> ...... WR # -> ......*
** HR # -> ...... WR # -> HR #.-> ...........

*
.HR # -> . .... WR # => WR # -> ...*

.. . .

** WR # = > WR # -> WR # -> ....... . . . . . ....

. *

*
PRESS ENTER TO PROCESS THE WORK-REQUESTS ENTERED=*-

.........S..PF3./PF15 TO EXIT AND BYPAS.S..W.ORK REQUES.T PROC..ESSING
**

PRES,

i ... . ................... ......... ..... ...........

|

d. Enter the work request number /s that has/have failed-testing,

hit ENTER. Up to 30 work reauests may be entered at a single

time.
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\m-) e,- Successfully processed workLrequests are erased from the panel

and invalid ones are redisplayed.

f. Repeat step d above to report failed testing on additional work
requests,

g. Upon completion of failed test reporting hit PF3/PF15 to return
to the'Pending WR Revision Henu.

2. Testing Complete Reporting - reporting a work request as testing
complete is necessary to complete a work request and transfer it to
history,

a- From the TJMSYS Primary Menu select Option 1 - Pending Work.

Requests, hit ENTER. The Pending WR Main Menu will appear,
:-

................**..................................................,q
_'i _/

*
TJM PENDING HORK REQUEST SUBSYSTEM* ------- ----

s * *
c Or. TION ---> USERIO - SHHFH

*' TIME - 12:11*

OATE - 08/16/90 **

* *

**
1 ENTER NEW HORK REQUESTS

.: .

*
2 CHANGE /0ELETE/ COMPLETE EXISTING HORK REQUESTS*

*-
3 HORK REQUEST REPORTING*

'ORK REQUEST SCHEDULING
** '4 H

,

** T TUTORIAL
.. .

*
SELECT PROCESSING OPTION FROM LIST ABOVE|- *

*
PRESS PF3/PFIS.TO RETURN TO THE TJMSYS MAIN MENU*

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

b. From the Pending WR Main Henu select Option 2 -

Change / Delete / Complete Existing Work Requests, hit ENTER. The

''g Pending WR Revision Henu will appear.
J

t
,
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)' ....................................................................

TJM WORK REQUESTS REVISIONS
** ------------

OPTION ...> USER 10 - SHHFH **

TIME - 12:15 **

C MAINTENANCE COMPLETE DATE - 08/16/90 **-

* ..

*0 DELETE*
* *

*
F FAILED TESTING*

*
* H TRANSFER COMPLETED HORK REQUESTS TO HISTORY -

* -

II

** M HODIFY FIELOS
* .

*O MODIFY TEST DATA*

* .

*
R REINSTATE COMPLETED OR DELETED HORK REQUESTS*

. .

*T TESTING COMPLETE*

. .

SELECT PROCESSING OPTION FROM LIST AB0VE **

. . . . . . . E S S. . P F 3. ./ P f l 5. TO. . R E TU. R N T.O. T H E . T. J. M. . W.O. RK R EQU. E S. T MA I N H E N. U. . . . . *.
* PR -

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

c. From the Pending WR Revision Henu select Option T - Testing
Complete, hit ENTER. The following prompt will appear:

ENTER MR# THAT YOU HISH TO TEST COMPLETE, OR "ENO":

d. Enter the work request number that you wish to report as having
testing completed, hit ENTER, The WR Completion by Operating

_

panel will appear.

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

TJM HORK REQUEST TESTING COMPLETION
** ------------

. .

. .

. .

WR#: U00788 STATUS: .T
**

* .

. .

** OATE OF TEST COMPLETION: __ __ __
. .

() PRESS PF3/PF15 AFTER ALL COMPLETIONS HAVE BEEN ENTERED-

....................................................................
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\- l- e. Entor the Date of Test Completion, hit ENTER. The following

prompt will appear: l

PROCESSING TO TEST COMPLETE HRA 000788 FINISHED

00 YOU HANT TO TRANSFER HR 000788 TO HISTORY AT THIS TIME (Y/_)

f. Type 'N' and hit ENTER. Do not. transfer the work request to
. - - . , ..

=- - 9
. .. .g

g. To continue to report testing completed on additional work
requests enter the work request number at the prompt, hit ENTER
and complete step e above.

h. If not other work requests need to be reported as testing
complete, type 'END' and hit ENTER.

r''s G. _Hork Request Deletion - work requests are deleted or cancelled using this
Q

-

section. Delete and cancel are used interchangeably and mean the same

thing in TJM.

1. From the TJMSYS Primary Henu select Option 1 - Pending Work Requests,

hit ENTER. The Pending HR Hain Henu will appear.

....................................................................
*

TJM PENDING HORK REQUEST SUBSYSTEM
* ------------

OPTION ===> USERID - SHHFH **
*TIME - 12:11*

DATE - 08/16/90- **

. .

**
1 ENTER NEW HORK REQUESTS

. .

*
2 CHANGE / DELETE / COMPLETE EXISTING WORK REQUESTS*

* .

*

3 WORK REQUEST REPORTING*

** 4 WORK REQUEST SCHEDULING
* .

** T TUTORIAL
* *

' ') SELECT PROCESSING OPTION FROM LIST ABOVE
**

t

| PRESS PF3/PFIS TO RETURN TO THE TJHSYS MAIN HENU* *

,

....................................................................
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() 2. from the Pending HR Main Henu select Option 2 -
Change / Delete / Complete Existing Work Requests, hit ENTER. The

Pending HR Revision Menu will appear-.

.......**.............................................**............
*

TJM HORK REQUESTS REVISIONS
* ------------

OPTION ...) USERID - SHHFH **
*TIME - 12:15*

C MAINTFNANCE COMPLFTF. n4yt . ogttf,/90 a*
.. _ , , _. . . - - ...

, ,

*

0 DELETE - **
. *

** F FAILED TESTING
* *

** H TRANSFER COMPLETED HORK REQUESTS TO HISTORY
. *

** M H00!FY FIELOS.
. .

*'O H0DIFY TEST DATA*

. *

R REINSTATE COMPLETED OR DELETED HORK REQUESTS
**

*

n -

TESTING COMPLETE* T
. .

's l . SELECT PROCESSING OPTION FROM LIST ABOVE **

. . . . . . . . S S. P. F 3./ P F 15. TO. . R E TU RN TO. . T H E TJ. M. HO. R. K. . R. EQU. E. S T. . HAI. N. M E N.U. . . . . .*
*

. PRE .. .. .... . ........ ..... . . .. . .. . ..

3,- From the'Pending HR Revision Menu select Option D - Delete. The

rollowing prompt will appear:

ENTER HRf THAT YOU HISH TO CANCEL, OR "END":

4. Enter the work request number that you wish to delete / cancel, hit
ENTER. The following prompt will appear:

PROCESSING TO CANCEL HR# 000789 FINISHED

00 YOU HANT TO TRANSFER HR 000789 TO HISTORY AT THIS TIME (Y/_)?

5. Type 'Y' and hit ENTER. The WR Oeletion Panel will appear.

O
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<:::x ....................................................................
' *

TJH CANCELLED HORK REQUEST HISTORY TRANSFER
*----------

,

. .

* DELETE DATE: *

* .

. .

PRESS PF3/PF15 TO CANCEL HISTORY TRANSFER
**

. .

. .

AAAAAA..........A......... **AAAAAA.AAA.AAAA.A.AA.AAA.**..A....AA...

6. Enter the. Delete Date, hit ENTER. The Automatic HR Transfer to
History Panel will appear.

..............................................................................
*'

TJM PROD TRAIN DEPT HISTORY HORK REQUEST TRANSFER
* ------------

(REQUIRED FIELD OPTIONAL FIELO ...) **

HR#: UOO788 EIO: UOOXX-SPEQS--M10- COMPLETION DATE: 09 OS 90 **

OEPT: OP PRIORITY: AVAILABILITY: N0H **
...

.t sn . .

I * H00.. N ANSI CERT: N N *

. .

CONT.: TKC: AS$1GNED: CS: **
.............. ... ... ..

,

EST. HRS: HAN. HRS: SER#: **
....... ....... ...........................

. .

PM: N- CH: N MAINT CODE: MAINT CAUSE: DR#: .. ....a*
... ..

*PENDING STATUS:*
.....

* .

* TOOL / MISC:
*

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

* *
........ ........ ........ ........ ........

* *
........ ........ ........ ........ ........

* *
........ ........ ........ ........ ........

.. . .. . . . ... ..R.ES.S PF 3./ PFI S AFTER ALL WORK REQU. ES.TS HAVE.B..EEN PRO.C.ESS.ED. . .. . . . *
*

P
. ..... ....................... . ....**. ..... .. .. .

7. The Auto WR Transfer to History Panel allows for verification of work
request data prior to transfer to history. At this point there

.should be no need to add or modify data to a work request about to be
deleted. Hit ENTER. the Automatic Transfer of WR Description Panel

'

{) will appear.
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t_, .......................................................... .................... .

*
TJM HISTORICAL WORK REQUEST DESCRIPTION *------- ----- -

* *
* WR*: UOO788 EID: U00XX-SPEQS--M10- COMPLETION DATE: 09 05 90 *
*

WORK REQUESTED
*

* TEST OF TJM SYSTEM FOR PTO SIMULATORS--- *

. .

. *
* HORK PERFORMED *

. .

. .
,

. .

. .

. .

* *
. .

. .

* *
. *
* MORE DESCRIPTION (Y/N)? N

*

. .

. . . . . . . . S. S. . P F 3./ P F 15. A F T E R A. L. L D. E S. C. R. .I P T IO. NS. . H AV E. B. E E. N. E N. T .E R E D
* PRE -

*

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

8. Enter the reason for cancellation written on the work request into
-

the work performed block. If more space is needed type 'Y'. in the
More Description field, hit ENTER. If no additional space is needed
hit ENTER to return to the WR Delete prompt.

9; If another work request is to be deleted / cancelled repeat steps 4-8
above.

10. If no other work requests are to be deleted / cancelled type 'END' and
hit ENTER.

H. Work Request Reinstatement - work requests which were inadvertently
,

completed or deleted can be placed back in the Ponding file using this
section. A deleted work reauest remains in the Pending file until-the
next monthly merge. It may be reinstated anytime during that period. A

completed work request can be reinstated so long as it has not been
/''%- transferred to history.

U
1. From the TJMSYS Primary Menu select Option 1 - Pending Work Requests,

hit ENTER. The Pending HR Main Menu will appear.
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(} -................................................................e...
*

TJM PENDING WORK REQUEST SUBSYSTEH .

* ------------

* '
OPTION ...> USERIO SHWFH*

*TIME - 12:11-*

OATE - 08/16/90 **'

* .

**
1 ENTER NEW WORK RE0 VESTS

*.

*
2 CHANGE / DELETE / COMPLETE EXISTING HORK REQUESTS*

* .

*
3 HORK REQUEST REPORTING*-

**
** - 4 WORK REQUEST SCHEDULING

. .

*T TUTORIAL*
. .

*
SELECT PROCESSING OPTION FROM LIST ABOVE*

*
PRESS Pf3/PF15 TO RETURN TO THE TJMSYS MAIN HENU*

. .

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

2. From the Pending WR Main Menu se16ct Option 2 -

Change /0elete/ Complete Existing Work Requests, hit ENTER. The

) Pending WR Revision Menu will appear,

....................................................................
*

TJM HORK REQUESTS REVISIONS* - - - - - -.------

OPTION ---> USERIO - SHWFH **
*TIME - 12:15*

C ' MAINTENANCE COMPLETE- DATE - 08/16/90 **

*
O DELETE*

. *

** .F FAILED TESTING-
. .

*
H : TRANSFER COMPLETED HORK. REQUESTS TO HISTORY

*

** H MODIFY FIELDS
* *

*
O MODIFY TEST DATA*

. .

R- REINSTATE' COMPLETED OR DELETED WORK'RE0 VESTS
**

. .

*'* T TESTING COMPLETE
* .

SELECT PROCESSING OPTION FROM LIST ABOVE
*'*

*

............ 3./PF15.TO.. RETURN TO THE TJM WORK REQU..EST MAIN MENU
* PRESS PF

c) . .... . .......................... .................
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I

3 From the-Pending WR Revision Menu select Option R - R61nstate

Completed or Deleted Work Requests, hit ENTER, The'HR Reinstatement

Panel will appear.

... u..**.....***..........................**................**.. ...

TJM HODK REQUEST REINSTATES
** .--s--------

. . ,

* *

HR # ->'....., WR # i ...,,. HR # -> ..... **

HR # -> ...... HR # -> ...... HR # > ...... *-*-

*HR_ # 4 , WR#=>...... HR # => ......*
. . . . . . -

'*
..... . WR # => ...... WF # => ......HR # = >

** WR # -> ...... WR # -> ..... HR # => .....
** WR # -> ...... WR # -> . HR # > ..........
** HR # => ...... HR # -> ...... HR # -> ......
**~ HR # > ...... WR # -> ...... HR # ) m.....
*

WR # -> . .... WR # => ...... NR # => .. ...*

WR # > . . . . . . WR # -> ...... HR # -> ...... *-*
. .

- PRESS ENTER TO PROCESS THE'HORK REQlJESTS ENTERED* *

. . . . . . . SS. P F 3./ P F.15. TO EX. .I T A ND BY P. AS. S. . W.O. RK. . R. EQU. E S.T P. RO.C. E S. S. .I NG. . . . . . .*
* PRE.

** ... .. . .**. .......e . . .. .. o e . i

4 '. Enter the work request number /s that_is/are to be reinstated, hit
ENTER. Up to 30 work request numbers may-be entered at a single the.

-

S. Successfully processed work requests are erased from .the panel and
Invalid-ones are redisplayed.

6. Repeat step 4 ai)o'.'e to reinstate additional work riquests--as
necessary.-

7. Upon completion of work request reinstatenent hit PF3/PF15 to return
to the Pending NR Revision Menu.-

I. Hork Request Completion and Transfer to History --this section is used to
enter the remaining work reauest information associated wi th completion of
a work request and then. transferring the work request-to the history

t subsection of TJM. For a work request to be considered complete and

42
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(o) therefore ready to be transferred to history it is nectssary for 11 to
~./.

have a matntenante Completion date and 8 t'est Comp'etion dite (test

completion date anay not be req sired if no test was requh'ed).

1. From the 7JMSYS Prinary Henu selett Option 1 - Pending Work Requests,

hit ENTER. The Pen 6fng WR Hain Her,u will appear.

....s..........**3*.................***..............................

*
TUM PENDING WORK REQUEST SUBSYSTEM

*
-----------

QPTION e-> USERID - SHHFH '*

llHE - 12:11* *

OATE - 08/(i/90* *

* .

1 ENTER NEW HORK REQUESTS
**

* .

2 CKfNGE/ DELETE / COMPLETE EXISTI:4G HORK RiQUESTS
* *

3 43RR REQUEST REPORTING* *

. .

**
4 WORK REQUEST SCHEDULING

[~') ** T TUTORIAL
L ,/ * *

SELECT PROCESSING OPTIO!4 FROM LIST ABOVE **

*PRESS PF3/PF15 TO RETURN TO THE TJMSYS MAIN MENU*

* .

..........e.........................................................

2. From the Pending HR Hain Henu sei9tt Option 2 -
Change /0elete/ Complete Existing Hork Requests, hit ENTER, The

Pending WR Revision Henu will appear.

l

.

.
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.

.............. ~......................................................
'

'
*

TJM NORK REQUESTS REVISIONS *
------------

'

f OPTION ...> USERID - SHHFH *

TIME - 12:15 *r -

| C MAINTENANCE COMPLETE DATE - 08/16/90 *

%- D DELETE* *
-

. .
,

I * F F AILED It' STING *

* *

, H TRANSFER COMPLETED HORK REQUESTS TO HISTORY
*' *

g

* *M MQDtFY FIELDSu
-

o .

* 0 HODIFY TEST DATA *

J
. .

R REINSTATE COMPLETED OR DELETED WORK REQUEST'.
* *

. . <

I T TESTING COMPLETE
* *

* *i )-
SELECT PROCEE'G OPT 7CD FROM LIST ido *E* ^

.'n ,....SS PF3/PF1510 RETURN TJ THE TJH HORK REQUEST WA.N MENUPRE
*-

....... ... ............y,..........................p ....t.,

'-
i g

3. From the Pending HR Revision Menu select Optict' H - Transfer j
_

' Completed Work Request to History, nit ENTER. The following prompt
. - si'l accear-.

.
EllTER HPJ CAT YOU HISH TO TRANSFER, OR "END":

f' ,

"
| 4. Enter the werk request numtier that you wish to complete and t'ansfer

e i

to history, hit ENTER, The Automatic WR Transfer to History Panel
.

will apnear.

'

)

:

-

_; .

u

! O
4!
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o ................................................................................

TJM PkOD TRAIN DEPT HISTORY WORK REQUE$T TRANSFER* *
------ ------

1 (REQUIRED FIELO OPTIONAL FIEl') ...)* *

* HR#: UOO788 E10: 000XX 'iPE05--M10- COMPLETION DATE: 09 05 90 *

. .

DEPT: OP FRIORITY: AVAILABILITY : NOH* *
..

. .

MOD.: N ANSI CERT: N N
* *

. .

CONT. TKC: ASSIGNED. C5. **
.......... . .. .. .

. .

EST. HRS: MAN. HRS: SER*: **
...... .. ... ................. .........

. .

* PM' N CM: N MAINT CODE MAINT CAUSE: OR#: '
. .. . ., ....

. .
<

*
PENDING STATUS: *

...

. ,

*
TOOL / MISC:

*
. . .. .... .. ... ... ........ ... ....

* *
. ...... ........ ........ ........ ........

* *
. ..... ........ ........ . .... .. .....

* *
........ ....... .... .. ........ .......

. . . . . . . . . . . . . . E S. S. . P F 3./ P F 15. A F T E R A L. L HO. R K R EQU. E S T S. . N AV E . B. E. E N P ROC. E. S. S. E D. . . . . . . .*
* DR

. ... ..** ....... ... ...... ... .... ...... ..

/~'\
V

5. Enter the following data as shown on the Simulator Work Request
(PTAO 103Tl/T2),

a. PM (Preventive Maintenance): (Y or N)

b. CM (Corrective Maintenance): (Y or N)

NOTE: The PH and CH fields can not both be N.

c. Maint Code: (AAA)

d. Maint Cause: (AA)

e. Otrtt! Tools in the space provided in the Tool / Misc: field of the

A9tomatic WR Transfer to History Panel. (XXXXXXXX)

O
f. Verify that the information on the screen agrees with the( j

information on the work request. Make any appropriate changes
to the information on the screen, hit ENTER. The Automatic

Transfer of WR Description (Primary Panel) will appear.
45
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c::) ....................................................... .....................

T)H HISTORICAL WORK REQUEST DESCRIPTION* *
. . . . . . ......

. .
* HR#: U00788 EID: 000XX SPEQS..M10 COMP'.ETiO4 OATE: 09 05 90 *

*.
WORK REQUESTED

*

TEST OF TJM SYSTEM FOR PTO SIMULATORS- .* *

* *........................................ .

-. .

*
WORK PERFORMED

*

. .

. .

. .

. .

. .

. .

. .
. .

. .

d* .
_ _ _ _ _ .

** MORE DESCRIPTION (Y/N)? N,-.

. . . . . . . . . . . . P. R E S. S. . P. F 3./ P. F.15. A F T E. R. . A. L. L. . D. E. S. C. R. .I P. T I O. NS. . H. A. V. E . B. E E N . E N T. E. R. E. D. . . . . . . . . . . *
*

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

_ _ . _ .

_ _

() .6. Enter the Work Performed description in the space provided. If more
space is needed type 'Y' in the More Description field, tit ENTER.
If no additional space is needed, hit ENTER. Hit PF3/PF15 to return
to the WR Transfer prompt.

7. If another work request is to be completed and transferred to history.
* repeat steps 4-6 above.

.

8. If no other work requests are to be transferred to history type 'END'
and hit ENTER.

IV. Hiscellaneous

A. T*ie HistoricL1 Wori Requer: Seh ystem of TJM provides a means fort

docume.' ting maintenance performed on E10s associated with each simulator.
I - This subsection has report' generating capabilities explained in the TJM

Vser's Manual.O
46
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i

() B. The SAS reporting option of TJM is used to create customized summaries

]
from both the pending and historical files. This option uses a program

| called EASYSAS to establish selection criteria and to select fields for
; printing, the use of this option is covered in the TJM User's Manual and

i the EASYSAS User's Manual.
!
;

i

|
i

i

!

4

i

I,
.

i

!

|

i

:
4

|

|
l.
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}

ATTACHMENT 6 ;
a

1

l

.! TJM DEPARTMENT CODES (AA)
,

,

i

i

BUILDING SERVICES ;BS -

i

.

.

j EG ENGINEERING-

1

i HD M00!FICATIONS I-

i

I

SOADOA -

,

OPERATIONS lOP- -

SH- 00FTH4RE . ' ,-

.{.

*
| TE TECHNICIAM GROUP-

!

r

.,

e

F

t

t

-4

I

|_

.

48
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ATTACllHENT 7

TJM PRIORITY CCOES (AM)

SIMULATOR IS SHUTDOWN AND PROHIBITS TRAINING IN PROGRESS. TRAININGA00 -

CANNOT CONTINUE AND SIMULATOR HUST BE MADE AVAILABLE FOR HAINTENANCE.

SAFETY HAZARD.-

BIO SIMULATOR OR EQUIPMENT PROBLEN PROHIBITS HEETING TRAINING OBJECIIVES"
-

SCHEDUt.ED IN THE NEXT 8 HOURS.

B20 SIMULATOR OR EQUIPMENT PROBLEH PROHIt'tTS HEETING TRAINING OBJECTIVES-

SCHEDULED IN THE NEXT 24 HOURS.

821 SIMULATOR OR EQUIPMENT PROBLEM PROHIBITS MEETING TRAINING OBJECTIVES-

SCHEDUl.ED IN THE NEXT 7 DAYS.

B22 SIMULATOR OR EQUIPMENT PROBLEM IDENTIFIED AS THE RESULT OF A-

REGULATORY AUDIT (1.E.: NRC INPO. ETC.).

O SIMULATOR OR EQUIPMENT PROBLEN PROHIBITS HEETING TRAINING OBJECTIVESB23 . -

SCHEDULED IN THE NEXT 30 DAYS. ,

SIHULATOR OR EQUIPMENT PROBLEM IDENTIFIED AS THE RESULT OF OR RE MTEDB30 -

TO AN ANS 3.5 PERFORMANCE TEST ITEH, SIMULATOR FIDELI1Y, OR SIMULATOR

CERTIFICATION.

SIMULATOR OR EQUIPMENT PROBLEM RESULTS IN SOME DEGRADATION OF831 -

TRATMING EFFECTIVENESS. THE PROBLEM DOES NOT, H0HEVER, RENDER THE

TRAINING FEATURE UNUSABLE.

SIHULATOR OR EQUIPMENT PROBLEH CAUSES NO SPECIFIC DEMAGATION INB32 -

TRAINING EFFECTIVENESS. THE PROBLEH HAY BE AN IRRITA1 ION TO TRAINEES

OR INSTRUCTORS IN THE CON 00CT OF SINJLATOR EXERCISES. THIS ITEM

SHOULD BE RESOLVED TO ENSURE TECHNICAL ACCURACY.

B33 ROUTINE AND COSHETIC SIHUI.ATOR ITEMS THAT HAVE NO IHPACT ON TRAINING.-

COO ROUTINE ITEMS NOT RELATED SPECIFICAlt.Y TO A SIMULATOR.-

O
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. '\ ATTACHMENT 8

TJH AVAlt. ABILITY CODES (AXX)

N0H MOM-0UTAGE-

004 SIMULATOR OUTAGC OF 5 4 HOURS-

U08 SIHVt.ATOR OUTAGE OF 3 8 HOURS-

V88 SIMVt.ATOR OUTAGE OF > 8 HOURS-

.

U24 SIHVLATOR OUTAGE OF 2 24 HOURS-

504 SIM. PANEL OUTAGE OF 1 4 HOURS-

SIN. PANEL OUTAGE OF I 8 HOURS508 -

588 SIN. PANEL OUTAGE OF > 8 HOURS-

524 SIN. PANEL OUTAGE OF 2 24 HOURS-

C04 SIN. COMPUTER OUTAGE OF f 4 HOURS-

1

C08 SIN. COMPUTER OUTAGE OF 1 8 HOURS-

~

C88 SIM. COMPUTER 0|JTAGE OF > 8 HOURS-

C24 SIN. COMPUTER OUTAGE OF 2 24 HOURS-

(

50
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ATTACHNENT 9

TJM PEN 0ING STATUS CODES

BEING MORKEDACTIV -

O'Al HOLO FOR PARTS EVALUATION-

HOGSP HOLD FOR DESIGN SUPPORT-

HEMSP HOLD FOR ENGIHEERING SUPPORT-

HHMSP HOLD FOR HAR0 HARE SUPPORT-

H"GSP HOLO FOR MODIFICATION SUPPORT-

HOLD FOR PARTSHPRTS -

HOLD FOR SR8 APPROVALHSRBA -

HSMSP HOLD FOR SOFTHARE SUPPORT-

.

READY READY TO HORK '-

.

RTEST READY TO TEST-

;Q

51
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* ATTACHMENT 10

l

TJM GROUP / AREA CODES (N A) l

PTC/SIM. SUPPORT B BUILDING SERVICES03 --

DRESDEtt SIMULATOR E ENGIMEERING04 ---

@AD CITIES SIMULATOR H H0DIFICATIONS05 --

06 tASALLE SIMULATOR 0 SOAD- -

ZION SIMULATOR P OPERATIONS.07 --

'

08 BYROM SIMULATOR S SOFTHARE- -

,

BRAIDP000 SIMULATOR T TECHNICIAN GROUP09 --

O
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O
;

SIMLTLATOR REVIEW BOARD

A. Purpose*
,

1. The purpose of this procedure is to establish a consistent process
for reviewing changes to the simulator design data base and reviewing
vLher itsam conceming simulator certification.

B. References

1. ANSI /ANS-3.5-1985: Nuclear Power Plant Simulators for Use in !

Operator Training

2. .INP0 TQ-504: Simulator Configuration Management System-Good Practices'

3. PTAO-100: Configuration Management Control

4 PTAO-103: Simulator Work Request Procedure

.

5. Operations Policy #1: Configuration Management
"

6. Operations Policy #21 Simulator Tidelity and Appearance
,

C. Definitions

1. Damian Databama - A collection of material which documents the
current performance and appearance status of the simulator hardware
and software. It is further defined as the contents of the General
Files Pattern Simulator (SIM) file. Any docusant that iL M in the
General Files Pattern Simulator ($IM) file is considered E part of
the simulai:or Design Database.

O '

:
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O
D. Procedure

1. Scope

a. The Simulator Review Board functions as a management team to

1) approve changes to the simulator design data base.'

2) authorize and document deviations between the simulator and
reference plant.

3) approve Simulator Certification Reports.

2. Simulator Review Board Composition

a. The Simulator Review Board vill consist of the following membars:

1) Production Training Department Director of Operating
Programs (or designes).

2) Production Training Department Simulator Support Supervisor-

(or designee).

3) Production Training Department Simulator Training
Supervisor (or designee).

4) Station licensed or certified SRO.

5) Production Training Department Simulator Tidelity and
Certification Coordinator,

b. A minimum of three members must be present to conduct a
Simulator h view Board Meeting. Every effort should be made to
include tt , Station liceassd SR0 as an attendee.

c. Other personnel may be invited to the Simulator Review Board
Meeting to observe or serve as subject matter experts.

3. Determination of Simulator Rev' Board Discussion Items

a. The Simulator Training supervisor determines which items require
review by the Simulator Review Board. Required review items are:

1) Modifications which affect the simulator design data base.

2) Setpoint Change Requests which affeti the simulator design
data base.

O
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\'-)
3) Simulator Configuration Changes (meter color banding |

changes, green board changes and other related Human Factor |

thanges) which affect the simulator design data base.

4) Simulator Certification Report (prior to submittal to the
NRC and annual updates).

.

5) Other items designated by the Simulator Training Supervisor.

b. When it has been determined that an item requires a review, the
Simulator ridelity and Certification Coordinator assigns a
Simulator Review Board number (SRB #) on the Simulator Review
Board Approval Sheet (PTAO-104T1).

1) The SRB # will be logged as XX-YY-ZZ

XX = simulator two letter code

DR = Dresden
QC = Quad Cities
LA = LaSalle
ZN = Zion
BY = Byron
BW = Braidwood

[V} YY = year

ZZ = sequential SRB # for that year

2) In addition, the following information will also be
recorded on PTAO-104T1

a) Work Request number (WR #), if applicable.

b) Modification number (MOD #), if applicable,

c) Brief description of the discussion itam,

d) Assign the file pattern number with the appropriate
simulator two letter code (XX) and year (YR) for
FILE: SIM-KK-5-IE.

c. The Simulator Review Board Log Sheet (PTAO-104T2) is used for
assigning SRB numbers and tracking the status of each SRB
discussion item.

d. The Simulator Fidelity and Certification Coordinator maintains
the Simulator Review Board Log Book.

3 304P 12/89
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4. Simulator Review Board Meeting Preparation

a. The Simulator Training Supervisor submits the package of
Simulator Review Board Approval Sheets (PTAO-104T1's) to the
Simulator Review Board Chairman when a Simulator Review Board
Meeting is warranted. >

.

1) The Slaulator Review Board should meet at a minimum of at
least once every three months and each meetins should have
no more than two hours of .1.scussion items scheduled.

-

2) SRB items will be forwarded to the Simulator Review Board
Chairman in a timely manner.

3) The Simulator Support Supervisor gathers the necessary data
to discuss _each work request. This data should be recorded
on the Staulator Review Board Approval Sheet (PTAO-104T1).
This data may include:

a) cost.

-b) -manpower (hardware and/or software).
c) lead time for obtaining parts.

d) staulator availability.

e) regulatory commitments.
..

b. The Simulator Review Board Chairman is responsible for iseuing a
Meetins Notice: to the Simulato: Review Board members and other
personnel, as appropriate, af ter sufficient data has been
obtained to hold a discussion of each iten.

5. Review Process

a. The Simulator Support Supervisor normally serves as the
Simulator Review Board Chairman to ensure consistency of all
Simulator Review Board Meetings. In the Staulator Support
Supervisor's absence, the following individuals serve as
chairman

1) Production Training Department Director of Operating
Programs.

2) Production Training Department Slaulator Training
Supervisor.

b. The Simulator Review Board Chairman addresses each discussion
ites (new business) and leads a discussion concerning each item. ;

1) The Simulator Fidelity and Certification Coordinator
addresses all open discussion itene (old business) as

(} directed by the Simulator Review Board Chairman.

4 304P 12/89
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c. The Simulator Review Board u.ambera should consider the following
prior to voting on each items

1) training value/ impact.
2) resource requirements.
3) priority relative to other changes.

4) cost / benefit.*

5) regulatory cossaiteents.

d. A majority of the members present must agree on the disposition
or eacn sus cincussion item. Tne appropriate members sign
PTAO-104T1 signifying agreement with the disposition. In
addition, any dissenting 3embere sign PTAO-104T1 signifying
disagreement with the disposition.

e. Discussion items requiring further clarification (items that
were not APPROVED or DISAPPROVED) are placed on H01.D until the
next Simulator Review Board Meeting.

f. The Simulator Review Board Chairman may use the comments section
of PTAO-104T1 to document questions or comments concerning the
discussion itse.

1) Each discussion item is addressed to detet lne if a
{ Simulator vs. .'etation Difference exists based on the
x disposition. The results of this determination are

documented in the consents section of PTAO-104T1.

2) Check the appropriate box on PTAO-10471 if the item is to

be documented as a Simulater vs. Station Difference in the
certification report,

s. Discussion itsas involving work requests:

1) If APPROVED, mark the APPROVED box of the DATA BASE CHANGE i

block of the work request. In addition, the work request
la signed by the Simulator Review Board Chai:1aan in the
CONFIGURATION MANA9| MENT APPROVAL block. The Chairman also
assigns a recuired completion date for the work request in
the COMPLETI r TJIRED BY block. The required complation
date must at ,:JI/ANS-3.5-1985, section 5 requirements.

2) If DISAPPRO &t. mark the CANCELLED box of the DATA BASE
CHANGE bloc't of the work request. In addition, the work
request is <.ancelled by the Simulator Review Board Chairman
and the reason for the cancellation is documented on the
work request and PTAO-104T1.

O
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PTA0-104
R; vision 0

November, 1949

3) A copy of the DISAPPROVED PTA0-104T1 is sent to the Station
Training Supervisor and the Production Training Department
Director of Operating Programs for review by the On Site
simulator Coordinating committee.

1

h. The Simulator ridelity and Certification Coordinator updates the I

Simulator Review Board Los Sheet (PTAO-104T2) after each Simulator*

Review Board Meeting. In addition, the completed Simulator Review
Board Approval Sheets (PTAO-104T1's) are filed in the appropriate
file as determined by step D.3.b.2 of this procedure.

E. Attachments

1. PTAO-104T1: Simulator Review Board Approval Sheet

2. PTAO-104T2: Simulator Review Board Los Sheet

i

I

Arthur M. Roberts
Production Training Manager

6 304P 12/89
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SIMULATOR REVIEW BOARD APPROVAL SREET

SRB # MOD # WR #- - - -

.

DISCUSSION ITDI
.

COST C0fMENTS

MANPOWER HW-
SW-

LEAD TIME (PARTS)

SIMULATOR AVAILABILITY

TORY COMMITMENTS

WILL BE DOCUMENTED AS A
SIM, vs. STATION DIrrERENCE IN

CERTITICATION REPORT

YES

NO -

DISPOSITI0lf CONSENTING SIGRATURE.S

Approved

Disapproved Chajraan/Date

Hold
Date

FILE: SIM - -5- DISSENTING SIGNATURES
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ZION SlHULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INIT!AL REPORT, MARCH 1991

O
ATTACHMENT 5

SIMULATOR AND CONTROL ROOM LMOUTS

ff01E

Three Control Room Arrangement drawing'. are
included to insure that the most recent changes
are shown.

,
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d

ATTACHMENT 5
SIMULATOR FLOORPLAN LEGEND

1 - 1CB12 ---------- SAFEGUARD SYSTEMS
2 - 1CB10 ---------- AAFEGUARD SYSTEMS
3 - 1C309 ---------- SAFEGUARD SYSTEM 3
4 - 1C308 ---------- SAFEGUARD 6YSTEMS
5 - 1C307 ---------- CYCS

-6 - 1CB06 --~~~----- REACTOR CONTROL
7 - IC305 --~~------ TEEDNATER t

8 - 1CR04 --------~~ CONDENSATE
9 - 1C303 ---------- MAIN TURRINE
10 - 1C802 ---------- MAIN GENERATOR
11 - 1CB01 ---------- AUXILIARY PONER
12 - 1CB72 ---------- DIESEL GENERATOR 1B
13 - 1CB71 ---------- DIESEL GENERATOR 1A
14 - 1CB70 ---------- DIESEL GENERATOR 0
is - OCR05 ---------- NVAC
16 - 1CB16 ---------- MISC. INSTRUMENTS
17 - 1CB11 -~~~~----- CONTAINMENT ISOLATICK
18 - 1CB17 ~~+------- MISC. INSTRUMENTS *

19 - OCs15 --------~~ OFF GAS CONTROL PANEL
20 - 1Ca99 ---------- FIRE ANNUNCIATOR PANEL
21 - 1CBS1 ------~~~- NET PIPE SPRINKLER
22 - Oca03 ---------- SWITCRYARD
23 - 0Ca04 ~~-------- GENERAL SERVICES'

24 - 1CB22 ---------- EXCOAE M; CLEAR DETECTORS
25' - 1CS23 ---------- EECORE NUCLEAR DETECIDRS ;

26 - 1C324 ---------- EXCORE NUCLEAR DETECTORS
27 - 1Ca25 ---------- EXCORE NUCLEAR DETEC.7 ORS
28 - 1CB18 ---------- INCORE NUCLEAR DETECTORS
29 - 1CB19 ---------- INCORE WUCLEAR DETECTOP.3
30. - 1Ca20 ---------- INCORE NUCLEAR DETECTORS
31 - 1C321 --------~~ INCORE NUCLEAR DETECTORS
32 - 1C541 ---~~-~~~~ AXIAL PONER DISTRIBUTION HONITORING SYSTEM
33 - 1CB106 --------- LOOSE PARTS NONITORING SYSTEM
34 - 1CB116 --------- INCORE THERMOCOUPLE DISPLAY pat 4L
35 ------------------ SPARE TYPER
36 ------------------ MSG / TREND TYPER
37 - --- ------ ------ ~ ~ DEW'D TYP ER
38 ------------------ ALARN TYPER
39 ------------------ EBERLINE RADIATION HONITORING SYSTEM
40 ------------------ SUPER BEE
41 ------------------ RNDS & TERTRONICS PRINTER-
42 ------------------ RNDS ALARM BOX
43- ------------------ PROCESS CRT $1
44 ------~~~~-----~~- PROCESS CRT 95 ,

45 ------------------ OPERATORS DESK
46 ------------------ OPERATORS DESK
47 . ---------------- CENTER DESK
48 ------------------ CENTER DESK ALARM / SILENCE
4g -----~~------------INSTRUCTORS BOOTH

50 ------------------ INSTRUCTOR STATION
51 ------------------ INSTRUCTOR STATION

\ $2 ---~~------------- VIENING GALLERY
$3 ------------------ ROLL AROUND INSTRUCTOR STATION

1

-
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ZION MALFUNCTION

Ch'JSE AND EFFECTS

CC01 COMPONENT COOLING MATI.R PUMP TAIP/ FAIL T0 tfArf

() TYPE: GENERIC, RB

A) COMPONENT COOLING PUMP OE
B) COMPONENT COOLING PUMP 00 .

C) COMPONENT COOLING < #S OC !

CAUSE: FAULTY (450) OVERCURRENT RELAY

REF: M-66 REV AB
22E-0-4840 CC5 REV W-

22E-0-4840 CC4 REV V T
22E-0-4840 CC3 REV Z 1-

ANNUNCIATOR RESPONSE: 4-3E, 4-28,
4-6C

PLT STA:!C37

EFFECTS: - -

HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
COMPONENT COOLING HATER PUMP BREAKER WH.L TRIP.- PUMP
CURRENT INDICATION DECREASES TO ZERO. ANNUNCIATOR 4-3E
" COMPONENT COOLING PUMPS OE,00,0C TRIP" ACTUATES, AND
THE CONTROL'SHITCH AMBER LAMP ILLUHINATES. COMPONENT
COOLING PUMP DISCHARGE PRESSURE DECREASES RESULTING IN
THE AUTOMATIC START OF THE STANDBY COMPONENT COOLING

O WATER PUMP AT 80 PSIG DISCHARLJ PRESSURE, RESTORING
SYSTEM PRESSURE. ANNUNCIATORS 4-2B " COMPONENT COOLING
PUMPS DISCH PRESS LOH" AND 4-6C " COMPONENT COOLING PU"P
AUTO START" ACTUATE AT 80 PSIG.

THE OPERATOR HAY RESET THE AM8ER LAMP BY PLACING THE
CONTROL SHITCH IN THE TRIP POSITION. IF THE OPERATOR

. ATTEMPTS 10 RESTART THE PUNP, THE BREAKER WILL CLOSE
THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORKAL OPERATION.

[REV 1)
4

.
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ZION MALFUNCTION

CAUSE AN9 EFFECTS

CCO3 COMPONENT COOLING HATER PUMP AIRBOUND

() TYPE: GENERIC, RB
,

A) COMPONENT COOLING-PUMP OE
G B) COMPONENT COOLING PUMP OD

C) COMPONENT COOLING PUMP OC

CAUSE: IMPROPER VENTING

REF: .H-66 REV AB
DVR 22-1-87-074
ANNUNCIATOR RESPONSE: 4-28, 4-6C, 4-3E

PLT STA:IC04-

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE AFFECTED PUMP,
HHEN STARTED HILL NOT PRODUCE NCRMAL DISCHARGE PRESSURE

< OR FLON, PUMP CURRENT INDICATION HILL BE LOHER THAN
NORMAL RUNNING CURRENT, THE DECREASE OF CCH FLOW 10
DOHNSTREAM COMPONEniS vill CAUSE TEMPERATURE INCREASES
IN THE AFFECTED COMPO!ELTS,

WHEN-DISCHARGE PRESSURE DECREASES TO 80 PSIG,
ANhUNCIATORS 4-28 " COMPONENT COOLING PUMPS DISCH PRESS
LOH" AND 4-6C " COMPONENT COOLING PUMP AUTO START"

(~~N- ACTUATE AND THE STANDBY CCH PtAiP AUTO STARTS TO RESTORE
(m / SYSTEM PRESSURE; IF THE RUNNING PUMP CAVITATES FOR 5

MINUTES, IT HILL TRIP. ANNUNCIATOR 4-3E " COMPONENT
7-COOLING PUMPS OE,00,0C TRIP" HILL ACTUATE,

MALFUNCTION REMOVAL HILL RESTORE THE PUMP TO NORMAL
OPERATION.

[REV 1)
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!!nN MALFUNCTION

CAUSE AND EFFECTS

CC04 ESSENTIAL COMPONENT COOLING WATER RHR TRAIN BREAK
q

TYPE: GENERIC, RV 1007, = 12" PIPE BREAK @ NOP

A) CCH RHR TRAIN A
B) CCW RHR TRAIN B

,

CAUSE:- PIFING FAILURE ON RHR ESSENTIAL CCH TRAIN HEADER

REF: %-66 REV AB
ANNUNCIATOR RESPONSE: 4-20, 4-28, 4-6C

PLT STA:IC04

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM lie COMPONENT COOLING HATER SYSTEM HILL RESULT.
CCH SbdGE TANK LEVEL HILL DECREASE AT A RATE DETERMINED
BY THE SELECTED SEVERITY. ANNUNCIATOR 4-20 " COMP 0 MENT
COOLING SURGE TANK LE"*L HIGH LOH" ACTUATES WHEN LEVEL
DECREASES TO 41.3%.

,

AS MALFUNCTION SF. VERITY IS INCREASED, COMPONENT COOLING
HATER DISCHARGE PRESSURE WILL DECREASE AND PUMP FLOH
HILL INCREASE. THE DECREASE OF CCW FLOW TO THE
DOWNSTREAM COMPONENTS HILL CAUSE TEMPERATURE INCREASES
IN THE AFFECTED COMPONENTS. WHEN DISCHARGE PRESSURE' . j- s

( )~ DECREASES TO 80 PSIG ANNUNCIATORS 4-2B " COMPONENT
COOLING PUMPS DISCH PRESS LOH" AND 4-6C ' COMPONENT
COOLING PUMP AUTO START" ACTUATE AND THE STANDBY CCH
PUMP AUTO STARTS TO ATTEMPT TO RESTORE SYSTEM PRESSURE.

AS SURGE TANK LEVEL (S) CONTINUE TO DECREASE, NPSH HILL
EVENTUALLY BE LOST TO THE CCH PUMPS RESULTING IN PUMP
CAVITATION. ALL COMPONENTS COOLED BY CCH HILL INCREASE
IN TEMPERATURE.;

i

MALFUNCTION REMOVAL WILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY.

[REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS

CCOS HON-ESSENTIAL COMPONENT COOLING HATER BREAK

() TYPE: DISCRETE, RV 100% 16" PIPE BREAK 0 NOP

CAUSE: PIPING FAILURE DOHNSTREAM OF IM0V-CC9415

REF: M-66 REV AB
ANNUNCIATOR RESPONSE: 4-20, 4-28, 4-6C

PLT STA: IC04

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM THE COMPONENT COOLING HATER SYSTEM HILL RESULT.
CCH SURGE TANK LEVEL HILL DECREASE AT A RATE DETERMINED
BY THE SELECTED SEVERITY, ANNUNCIATOR 4-20 " COMPONENT
COOLING SURGE TANK LEVEL HIGH LOH" ACTUATES HHEN LEVEL
DECREASES TO 41.3%.

AS MALFUNCTION SEVERITY IS INCREASED, COMPONENT COOLING
HATER DISCHARGE PRESSURE WILL DECREASE AND PUMP FLOH
HILL INCREASE. THE DECREASE OF CCH FLOH TO THE
DOHNSTREAM COMPONENTS HILL CAUSE TEMPERATURE INCREASES
IN THE AFFECTED COMPONENTS, HHEN DI! CHARGE PRESSURE
DECREASES TO 80 PSIG, ANNUNCIATORS 4-28 " COMPONENT
COOLING PUMPS DISCH PRESS LOH" AND 4-6C " COMPONENT
COOLING PUMP AUTO START" ACTUATE AND THE STANDBY CCH

{g PUMP AUTO STARTS TO ATTEMPT TO RESTORE SYSTEM PRESSURE.

AS SURGE TANK LEVEL (S) CONTINUE TO DECREASE, NPSH HILL
EVENTUALLY BE LOST TO THE CCH PUMPS RESULTING IN PUMP
CAVITATION. ALL COMPONENIS COOLED BY CCH HILL INCREASE

"
IN TEMPERATURE.

MALFUNCTION REMOVAL HILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY.

(REV 1]
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ZION MALFUNCTION

CAUSE AND EFFECTS
,

CC07 COMPONENT COOLING HATER SURGE TANK A LEAK

(( ) TYPE: DISCRETE, CB.

CAUSE: PIPE BREAK UPSTREAM OF ICC-9456A LEAKS AT 100 GPM

REF: M-66 REV AB
'

ANNUNCIATOR RESPONSE: 4-20

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM THE COMPONENT COOLING HATER SYSTEM HILL RESULT.
CCH SURGE ~ TANK LEVEL HILL DECREASE AT A RATE OF 100 GPM,

IF THE CCH SURGE TANK A IS ISOLATED, SURGE TANK B LEVEL
HILL STOP OCCREASING AT THE BAFFLE PLATE LEVEL OF 38%,
WHILE SURGE TANK A LEVEL CONTINUES TO DECREASE.

-ANNUNCIATOR 4-20 " COMPONENT COOLING SURGE TANK LEVEL
HIGH LOH" ACTUATES HHEN LEVEL DECREASES TO 41.3%.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY ADDING PRIMARY MAKEUP HATER TO THE CCH
SYSTEM,

MALFUNCTION REMOVAL HILL ONLY RESTORE THE COMPONENT

-(''T- COOLING SYSTEM PIPING INTEGRITY.
\_/'

[REV-1T
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ZION MALFUNCTION

CAUSE AND EFFECTS

CCOB COMPONENT-COOLING HATER SURGE TANK B LEAK

- (m .); TYPEi DISCRETE; RB

CAUSE: PIPE BREAK UPSTREAM OF ICC-9456B LEAKS AT 100 GPM

REF: H-66 REV AB
-ANNUNCIATOR RESPONSE: 4-20

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS *

FROM-THE COMPONENT COOLING HATER SYSTEM HILL RESULT.
CCH SURGE TANK LEVEL HILL DECREASE AT A RATE OF 100 GPM,

,

IF THE CCH SURGE TANK B IS ISOLATED, SURGE TANK A LEVEL ,

HILL STOP DECREASING AT THE BAFFLE PLATE LEVEL OF 38%,
HHILE SURGE TANK B LEVEL CONTINUES TO DECREASE.
ANNUNCIATOR 4-2D " COMPONENT COOLING SURGE TANK LEVEL
HIGH LOH" ACTUATES WHEN LEVEL DECREASES TO 41.3%, *

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY ADDING DEMINERALIZE 0 MAKEUP HATER TO THE
CCH SYSTEM.

(''/) .
HALFUNCTION REMOVAL HILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY,

\_
CREV 1) ,
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ZION MALFUNCTION
'

CAUSE AND EFFECTS

CC09 RCP THERMAL BARRIER TUBING CCH LEAK
. , , ,
( TYPE: GENERIC, RV 100% - 50 GPM @ NOP

A) REACTOR COOLANT PUMP 1A
B) REACTOR COOLANT PUMP IB
C) REACTOR COOLANT PUMP IC
D) REACTOR COOLANT PUMP ID i

CAUSE: RCP THERMAL BARRIER TUBING LEAK

REF: REACTOR COOLANT SYSTEM DESCRIPTION
M-54 REV AG, M-66 REV AB, M-67 REV Z
22E-1-4840 CC7 REV L
22E-1-4840 CC13 REV C
ANNUNCIATOR RESPONSE: 9-7E, 4-2D, 9-6B

PLT STA:IC3?

EFFECTS:
HHEN THIS MALFUN"TaOH BECOMES ACTIVE, THE SELECTED RCP
THERMAL BARRIER HILL LOSE MASS FROM THE RCS TO THE CCH
SYSTEM. THE RATE OF MASS LOSS HILL BE DETERMINED BY THE
SELECTED SEVERITY. INCREASING MALFUNCTION SEVERITY HILL
RESULT IN AN INCREASED RCS HASS LOSS RATE. CCH SURGE
TANK LEVEL HILL INCREASE AS INDICATED ON ILI-670/676
(ICB08). ANNUNCIATOR 4-2D " COMPONENT COOLING SURGE TANK

(~'l LEVEL HIGH LOH" HILL ACTUATE AT 58.7% LEVEL.
\.) ANNUNCIATOR 9-6C " REACTOR COOLANT PUMPS THERMAL BARRIER

COOLING HATER TEMP HIGH" ACTUATES AT > 120 0F. AFFECTED
SEAL LEAK 0FF FLOW, AS INDICATED ON IFR-154/156/ 158/160
(ICB07), HILL DECREASE AS THE NORMALLY RETURNING SEAL
HATER LEAKS TO THE CCH SYSTEM. CCH SYSTEM ACTIVITY
LEVELS HILL INCREASE, AS INDICATED ON 1RE-0017A AND/OR
ORE-PR07, DEPENDENT UPON SYSTEM ALIGNMENT, PROPORTIONAL
TO THE IN- LEAKED MASS ACTIVITY LEVEL AND THE LEAK
RATE. WHEN VCT LEVEL, AS INDICATED ON ILI-185 (ICB07),
DECREASES TO 14%, ANNUNCIATOR 9-7E " VOLUME CONTROL TANK
LEVEL HIGH.LOH" HILL ACTUATE AND-AUTO MAKEUP INITIATES.

ANNUNCIATOR 9-6B " REACTOR COOLANT PUMPS THERMAL BARRIER
COOLING HATER FLOW HIGH" ACTUATES AT > 190 GPM AND
COMMON THERMAL BARRIER HEAT EXCHANGERS RETURN LINE
ISOLATION VALVE, 1H0V-FCV685 THROTTLES CLOSED TO
MAINTAIN 190 GPM FLOH.

MALFUNCTION REMOVAL HILL ONLY RESTORE THE COMPONENT
COOLING SYSTEM PIPING INTEGRITY.

CREV 2]
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ZION MALFUNCTION

CAUSE AND EFFECTS,

CC10
_

COMPONENT COOLING HATER FLOH TRANSMITTER IFICA-685 FAILURE

TYPE: DISCRETE, RV 100% 100% TRANSMITTER OUTPUT

CAUSE: TRANSMITTER FAILURE

REF: M-67 REV Z
22E-1-4840 CC7 REV L
22E-1-4840 CC13 REV-C
t''HPONENT COOLING HATER SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 9-6A, 9-6B

PLT STA:IC37
,

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, CCH FLOW
TRANSMITTER IFICA-685 HILL FAIL TO A-.VALUE DETERMINED BY
TFE-SELECTED SEVERITY. -IF THE HALFUNCTION SEVERITY:IS
LESS THAN A 190 GPM SIGNAL, IMOV-CC685 HILL NOT THROTTLE
CLOSED HHEN AN ACTUAL HIGH FLOH CONDITION IS RECEIVED.
ANNUNCIATOR 9-6B " REACTOR COOLANT PUMPS THERMAL BARRIER .

'

COOLING HATER FLOH HIGH" DOES NOT ACTUATES AT > 190 GPM
ACTUAL FLOW AS REQUIRED.

IF THE MALFUNCTION SEVERITY IS GREATER THAN A 190 GPM
_ SIGNAL, CCH ISOLATION VALVE IMOV-CC685 HILL THROTTLE

p CLOSED WHICH RESULTS IN A DECREASE OF CCH FLOW THROUGH.: y' THE REACTOR COOLANT PUMPS. ANNUNCIATOR 9-6A " REACTOR-,

COOLANT PUMPS THERMAL BARRIER COOLING HATER-FLOW LOH"
HILL NOT ACTUATE HHEN RETURN FLOH DECREASES TO < 130 GPM.

MALFUNCTION REMOVAL HILL RESTORE THE FAULTY FLON
TRANSHITTER TO NORMAL.

(REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS

CHOI RCFC FAN (LOW SPEED) TRIP / FAILS TO START

TYPE: ' GENERIC, RB

A) RCFC 1RV001
B) RCFC 1RV002
C) RCFC-IRV003'
0) RCFC 1RV004 ,

E) RCFC 1RV005

CAUSE: FAULTY (CX) RELAY OPENS CX CONTACTS

REF: M-76 REV H
22E-1-4840 RV1 REV L
22E-1-4840 RV3-REV K.
22E-1-4840 RV5 REV L-
22E-1-4840 RV7 REV H
22E-1-4840 RV9 REV K
ANNUNCIATOR RESPONSE: 2-5E
DVR 22-1-87-110'
DVR - 22-1-88-063._
DVR 22-1-88-064

PLT STA:RCFC FAN IN OPERATION AT LOH SPEED

EFFFCTS:

h D. WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
.M REACTOR CONTAINMENT FAN COOLER FAN LOH SPEED BREAKER

'

TRIPS. ANNUNCIATOR 2-5E " CONTAINMENT FAN COOLERS LO SPD
BKR TRIP HI SPD BKR TRIP" IS ACTUATED. CURRENT
INDICATION ON THE SELECTED FAN DECREASES TO ZERO AND THE
AMBER LAMP ON THE ASSOCIATED CONTROL SWITCH ILLUMINATES.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND AMBER LAMP BY.
PLACING THE CONTROL SWITCH;IN TRIP. IF THE OPERATOR
ATTEMPTS TO RESTART THE FAN, THE: BREAKER-HILL CLOSE THEN
IMMEDIATELY TRIP OPEN. A LONG TERM EFFECT OF THE FAN
TRIPPING WILL BE AN. INCREASE IN CONTAINMENT TEMPERATURE.

,

MALFUNCTION REMOVAL HILL RESTORE THE CX RELAY T0 NORMAL
OPERATION. .

[REV 2)
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ZION. MALFUNCTION

CAUSE AND-EFFECTS.

CH07- CONTAINMENT PRESSURE TRANSMITTER FAILURE ~

TYPE: GENERIC.,RV 100% .100% TRANSMITTER OUTPUT i

A) CHANNEL I CONTAINMENT PRESSURE (IPT-C$19)-
B) CHANNEL.II CONTAINMENT PRESSURE (IPT-CS20)
C) CHANNEL III CONTAINMENT PRESSURE (IPT-CS21)
D) CHANNEL-IV CONTAINMENT PRESSURE (1PT-CS22)
E) CONTAINMENT PRESSURE TRANSMITTER IPT-CS50
F) CONTAINMENT PRESSURE TRANSMITTER IPT-CSS 1

CAUSE: TRANSMITTER FAILURE

REF: PRIMARY CONTAINMENT AND SUPPORT SYSTEMS DESCRIPTION
22E-1-4840 RP50 REV F
22E-1-4840 RP51 REV G
22E-1-4840 RP52 REV F
22E-1-4840 RP53 REV G
22E-1-4840 RP54 REV F
22E-1-4840 RPSS-REV F
22E-1-4840 RP56 REV F
22E-1-4840 RP57 REV F
M-44 REV JK
ANNUNCIATOR RESPONSE: 4-6A, 4-6B, 6-3E

LT'STA:IC37P

L EFFECTS:
| NHEN THIS MALFUNCTION BECOMES ACTIVE, THE AFFECTED
| CONTAINMENT PRESSURE CHANNEL FAILS TO THE SELECTED
! SEVERITY, : AS THE MALFUNCTION SEVERITY IS. INCREASED, THE

AFFECTED CHANNEL CONTAINMENT PRESSURE SIGNAL HILL
INCREASE. GENERICS E AND F ARE FED TO METER INDICATIONS
AND PPC POINTS ONLY.- AT 4,5 PSIG, ANNUNCIATOR 4-6A _

" REACTOR CNMT PRESS CHANNELS 1. II, III. IV PRESS HIGH"
ACTUATES.- HHEN INCREASED TO 22.4 PSIG,-ANNUNCIATOR 4-6B
" REACTOR CNMT PRESS CHANNELS I, II, III~, IV PRESS HIGH
HIGH" H.ILL1BE ACTUATED.

-IF TWO GENERIC PORTIONS OF:THIS HALFUNCTION ARE
INCREASED TO 4.5'PSIG, ANNUNCIATOR 6-3E-" CONTAINMENT
SAFETY INJ PRESSURE HIGH REACTOR TRIP"-HILL ACTUATE HITH
THE FOLLONING AUTOMATICALLY OCCURRING:

;

- A -FEEDNATER ISOLATION SIGNAL IS GENERATED
L - A REACTOR TRIP IS GENERATED
L - A SAFETY. INJECTION SIGNAL IS GENERATED
| - A CONTAINMENT ISOLATION PHASE A SIGNAL IS GENERATED
l. - THE ISOLATION-VALVE SEAL HATER SYSTEM IS ACTUATED

- A CONTAINMENT VENTILATION ISOLATION SIGNAL IS GENERATED

[ IF'TH0 GENERIC PORTIONS OF THIS HALFUNCTION ARE
INCREASED TO 22.4 PSIG, THE FOLLONING AUTOMATICALLY

'

OCCURS:

+0266/7
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ZION MALFUNCTION

CAUSE AND EFFECTS:

CH07 CONTAINMENT PRESSURE TRANSMITTER FAILURE (cont.)7
.STEAMLINE-ISOLATION SIGNALS ARE GENERATED-

--CONTAINMENT-SPRAY IS ACTUATED
- CONTAINMENT ISOLATION PHASE B IS INITIATED

IF ACTUAL CONTAINMENT PRESSURE IS > 4.S PSIG, AND THE'
HALFUNCTION SEVERITY IS LOW ON 3 0F.THE 4 CHANNELS, THE
NORMALLY-GENERATED SIGNALS HILL NOT BE GENERATED.

MALFUNCTION REMOVAL hlLL RESTORE THE PRESSURE
TRANSMITTER TO NORMAL OPERATION.

[REV 23
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ZION MALFUNCTION

CAUSE AND EFFECTS

j( ); -CS01 CONTAINHENT SPRAY PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB

A) CONTAINMENT SPRAY PUMP 1A
B) CONTAINHENT SPRAY PUMP 18

CAU5E: FAULTY (450) OVERCURRENT RELAY

REF: H-44 REV JK
22E-1-4840 CSI REV N
22E-1-4840 CS2 REV N
ANNUNCIATOR RESPONSE: 2-4A

PLT STA:AFFECTED CONTAINMENT SPRAY PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
CONTAINMENT SPRAY PUMP BREAKER HILL TRIP. PUMP CURRENT
INDICATION DECREASES TO ZERO. ANNUNCIATOR 2-4A
" CONTAINMENT SPRAY PUMPS TRIP" ACTUATES, AND THE CONTROL
SHITCH AMBER: LAMP ILLUMINATES. CONTAINHENT SPRAY PUMP
OISCHARGE FLOH/RECIRC FLON, AS INDICATE 0 ON
IFI-CS01A/02A (ICB09), DECREASES TO ZERO. CONTAINMENT
PRESSURE DOES NOT DECREASE AS RAPIDLY AS NORMAL IF SPRAYl''T IS REQUIRED.

LJ
THE OPERATOR MAY RESET THE AMBER LAMP BY PLACING THE

' CONTROL SHITCH-IH THE TRIP POSITION. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP- THE BREAKER HILL CLOSE,

THEN IMMEDIATELY TRIP OPEN.

HALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
-TO NORMAL OPERATION.

[REV 11
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ZION MALFUNCTION

CAUSE AND EFFECTS

/~T(g CS02 CONTAINMENT SPRAY PUMP IC DIESEL TRIP / FAILS TO START

-TYPE: DISCRETE, RB

CAUSE: FAULTY (R19) OVERSPEED RELAY

REF: M-44 REV JK
22E-1-4840 CS17 REV L
ANNUNCIATOR RESPONSE: 2-4A

-0VR-22-1-87-037
LER-22-1-88-018

PLT STA:0IESEL DRIVEN CONTAINHENT SPRAY PUMP IC IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, CONTAINMENT SPRAY
PUMP IC DIESEL HILL-TRIP. ANNUNCIATOR 2-4A
" CONTAINMENT SPRAY PUMPS TRIP" ACTUATES. CONTAINMENT

' SPRAY PUMP OISCHARGE FLOH/RECIRC FLON, AS INDICATED ON
IFI-CS03A (ICB09), DECREASES TO ZERO. CONTAINMENT
PRESSURE'DOES NOT DECREASE AS RAPIOLY AS NORMAL IF. SPRAY
IS REQUIRED,

ANY. ATTEMPT BY THE OPERATOR'TO RESTART THE PUMP, HILT.
RESULT IN AN IMMEDIATE PUMP TRIP.g

NJ MALFUNCTION REMOVAL HILL RESTORE THE OVERSPEED RELAY TO
NORMAL OPERATION.

[REV 2]
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ZION HALFUNCTION
.

CAUSE AND EFFECTS

() CV01 _ CENTRIFUGAL CHARGING " UMP TRIP / FAILS TO START

TYPE: GENERIC, RB

A) CHARGING PUMP 1A
B) CHARGING PUMP IB

CAUSE:- FAULTY (450) OVERCURRENT RELAY

REF: H-55 REV AM
22E-1-4840 VCl REV U
22E-1-4840 VC2 REV T
ANNUNCIATOR RESPONSE: 5-3A, 5-40

PLT STA: CHARGING PUMP IN OPERATION

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
CHARGING PUMP BREAKER HILL OPEN. PUMP CURRENT
INDICATION DECREASES TO ZERO. ANNUNCIATOR 5-3A "
CHARGING PUMPS TRIP" ACTUATES AND THE CONTROL SHITCH
AMBER LAMP ILLUMINATES. PUMP DISCHARGE FLON, AS
INDICATED BY IFI-121A (ICB07), DECREASES TO ZERO AND
DISCHARGE PRESSURE, AS-INDICATED BY IPI-120A (ICB07),

-0ECREASES TO HINIMUM. ANNUNCIATOR 5-40 " CHARGING LINE
( FLOW LOH" IS ACTUATED AT 35 GPH. THE LETDOHN ORIFICE
'

STOP VALVES AUTO CLOSE ON THE LOSS OF CHARGING FLOH.

THE-OPERATOR HAY RESET THE' ANNUNCIATOR AND AMBER LAMP BY
PLAC3NG TI'E CONTROL SHITCH-IN TRIP. IF THE OPERATOR
0.1 TEMPTS TO RESTART THE PUMP, THE BREAKER HILL CLOSE,
THEM IMMEDIATELY TRIP OPEN. THE OPERATOR HAY LIMIT THE
CONSEQUENCS$ OF THIS HALFUNCTION BY STARTING ONE OF THE
OTHER CHARGIM WMPS.

HALFUNCTION REM 6VRL HILL RESTORE THE OVERCURRENT RELAY
TO NORMAL GRERATION,

(REV 2)
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ZION MALFUNCTION

CAUSE AND EFFECTS .

( ) CV02 POSITIVE DISPLACEMENT CHARGING PUMP TRIP / FAILS TO START

TYPE: DISCRETE, RB

CAUSE: FAULTY 138LSX CONTACT CLOSURE

REF: M-55 REV AM
22E-1-4840 VC3 REV K
ANNUNCIATOR RESPONSE: 5-3A, 5-4D

PLT STA: CHARGING PUMP IN OPERATION

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
CHARGING PUMP BREAKER WILL OPEN. ANNUNCIATOR 5-3A "
CHARGING PUMPS TRIP" ACTUATES AND THE CONTROL SWITCH
AMBER LAMP ILLUMINATES. PUMP DISCHARGE FLOH, AS
INDICATED BY 1FI-121A (ICB07), DECREASES TO ZERO AND

-DISCHARGE PRESSURE, AS INDICATED BY IPI-120A (ICB07),
DECREASES TO MINIMUM. ANNUNCIATOR 5-40 " CHARGING LINE

-

FLOH LOH" IS ACTUATED AT 35 GPM. THE LETDOHN ORIFICE
STOP VALVES AUTO CLOSE ON THE LOSS OF CHARGING FLOH.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND AMBER LAMP BY
PLACING THE CONTROL SHITCH IN TRIP. IF THE OPERATOR

('' ATTEMPTS TO RESTART THE PUMP, THE BREAKER WILL CLOSE,
,

THEN IMMEDIATELY TRIP OPEN. THE OPERATOR MAY LIMIT THE'
'

CONSEQUENCES OF THIS MALFUNCTION BY STARTING ONE OF THE
OTHER CHARGING PUMPS. '

MALFUNCT. ION REMOVAL HILL RESTORE THE- FAULTY CONTACT TO
NORMAL OPERATION.

[REV 2]
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ZION MALFUNCTION

CAUSE AND EFFECTS

CV03 PRIMARY HATER MAKE-UP PUMP TRIF/ FAILS TO START

TYPE: GENERIC, RB

A) PRIMARY HATER MAKEUP PUMP OA
B) PRIMARY HATER MAKEUP PUMP OB

CAUSE: FAULTY OL CONTACTS FAIL OPEN

REF: H-41 REV S
22E-0-4840 PHI REV K
22E-0-4840 PH2

PLT STA: PRIMARY HATER MAKEUP PUMP IN OPERATION

EFFECTS:
''EN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
,,<! MARY HATER MAKEUP PUMP BREAKER HILL TRIP. THE

CONTROL SWITCH AMBER LAMP ILLUMINATES AND THE PRIMARY
HATER MAKEUP PUMPS DISCHARGE PRESSURE, AS INDICATED ON
OPI-PH07 (OCB04) HILL DECREASE UNTIL THE STANDBY PRIMARY
HATER MAKEUP PUMP AUTO STARTS AT 55 PSIG,

HHEN THE CVCS MAKEUP SYSTEM REQUIRES THE ADDITION OF
p_ PRIMARY HATER, THE LOSS OF THE PRIMARY HATER PUMP HILL

i' BE INDICATED BY DEMIN HATER FLON, AS INDICATED ON
d 1FI-111 & IFR-110 (ICB07), REMAINING AT ZERO. THE

PRIMARY HATER COUNTER HILL NOT COUNT. THE OPERATOR MAY
LIMIT THE CONSEQUENCES OF THIS MALFUNCTION BY STARTING
THE OTHER PRIMARY HATER MAKEUP PUMP.

THE OPERATOR MAY RESET THE AMBER LAMP BY PLACING THE
CONTROL SHITCH IN THE TRIP POSITION. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP, THE BREAKER HILL CLOSE
THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE FAULTY OL CONTACTS
TO NORMAL OPERATION.

(REV 3)-

L

|.

n
V

|
|

L +0269/3
|

_ _ - _ _ - _ _ _ _ .



- _ _ _ _ _ - _ _ _ _ _ _ -

ZION HALFUNCTION

CAUSE At!) EFFECTSi

(~
CV04 BORIC ACID TRANSFER PUMP TRIP / FAILS TO START'

TYPE: GENERIC, RB

A) BORIC ACID TRANSFER PUMP 1A
B) BORIC ACID TRANSFER PUMP IB
C) BORIC ACID TRANSFER PUMP IC

CAUSE: FAULTY OL CONTACTS FAILS OPEN

REF: H-57 REV Z
22E-1-4840 VC7 REV F
22E-1-4840 VC8 REV F
ANNUNCIATOR RESPONSE: S-SE

PLT STA: BORIC ACID TRANSFER PUMP IN OPERATION

EFFECTS:
HHF'd THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED BORIC
8.CID TRANSFER PUMP BREAKER HILL TRIP. ANNUNCIATOR S-SE
" BORIC ACID TRANSFER PUMPS TRIP" IS ACTUATED.

WHEN THE CVCS HAKEUP SYSTEM REQUIRES THE ADDITION OF
BORIC ACID, THE LOSS OF THE BORIC ACID TRANSFER PUMP

('.}
HILL BE INDICATED BY BORIC ACID FLON, AS INDICATED ON

\s. IFI-110 (ICB07), REMAINING AT ZERO. THE BORIC ACID
COUNTER HILL NOT COUNT. THE OPERATOR HAY LIMIT THE
CONSEQUENCES OF THIS HALFUNCTION BY STARTING THE OTHER
BORIC ACID TRANSFER PUMP.

THE OPERATOR HAY RESET THE ANNUNCIATOR BY PLACING THE
CONTROL SHITCH IN TRIP. IF THE OPERATOR ATTEMPTS TO
RESTART THE PUMP, THE BREAKER HILL CLOSE THEN
IMMEDIATELY TRIP OPEN.

KALFUNCTION REMOVAL HILL RESTORE THE FAULTY OL CONTACTS
TO NORMAL OPERATION.

(REV 2]
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ZION HALFUNCTION

CAUSE AND EFFECTS

\d CV07 PCV 131 CONTROL FAILURE-

TYPE: DISCRETE, RV 1007. - VALVE FULLY OPEN

CAUSE: CONTROLLER FAILURE

REF: H-54 REV AG
H-55 REV AM
CVCS SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 5-3C, 5-30

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, LETDOWN LINE
MESSURE CONTROL VALVE IVC-PCV131 HILL TRAVEL TO THE
VALUE ~ ELECTED BY THE HALFUNCTION SEVERITY AND HILL NOT

' RESPOND YO POSITION DEMANDS FROH ITS CONTROLLER.

IF THE SELECTED SEVERITY RESULTS IN IVC-PCV131
MODULATING CLOSED, LETDOHN LINE PRESSURE, AS INDICATED
ON 1PI-131 (ICB07),-HILL INCREASE AND LETDOWN LINE FLOH,
AS INDICATED ON IFI-132 (ICB07), HILL DECREASE.
ANNUNCIATOR 5-3C "LOH PRESSURE LETDOHN LINE FLOW HIGH

e PRESSURE HIGH" HILL ACTUATE IF PRESSURE INCREASES TO 400() PSIG. IF LETDOWN LINE PRESSURE INCREASES TO 600 PSIG,
'v HIGH PRESSURE LETDOWN-RELIEF VALVE, IVC 8117, HILL LIFT

ACTUATING ANNUNCIATOR 5-3D'"LOH PRESSURE LETDOHN RELIEF
0TEMPERATURE HIGH" AT 120 F

IF THE SELECTED SEVERITY RESULTS IN IVC-PCV131
HODULATING OPEN, LETDOHN LINE-PRESSURE-HILL DECREASE AND
LETDOHN LINE FLOH HILL INCREASE. ANNUNCIATOR 5-3C "LOH
PRESSURE LETDONN LINE FLON HIGH PRESSURE HIGH" HILL
ACTUATE IF LETDOHN FLON INCREASES TO 130 GPH. IF
LETDOWN LINE PRESSURE DECREASES TO THE SATURATION
PRESSURE FOR THE TEMPERATURE OF .THE LETDONN FLUID,
FLASHING'WILL OCCUR.

HALFUNCTION REMOVAL HILL RESTORE IVC-PCV131-AIR SUPPLY
TO NORMAL.

[REV 13
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ZION MALFUNCTION

CAUSE AND EFFECTS

CV08 CHARGING HEADER HCV-182 CONTROL-FAILURE -|

TYPE: DISCRETE, RV 1001. - VALVE FULLY OPEN

CAUSE: I/P CONVERTER FAILS - NO MAN CONTROL

REF: H-54 REV AG-
ANNUNCIATOR RESPONSE: 5-3B, 5-3E

PLT STA:IC37

EFFECTS:
HHEN THE HALFUNCTION BECOMES ACTIVE, CHARGING HEADER
BACK PRESSURE CONTROL VALVE, IVC-HCV182, FAILS TO THE
VALUE SELECTED BY THE HALFUNCTION SEVERITY. OPERATION
OF 1HCV-182 (ICB07) HILL HAVE NO EFFECT OH VALVE
POSITION.

CLOSURE OF IVC-HCV182 HILL RESULT IN INCREASED FLOH TO
THE RCP INJECTION LINES. THE DECREASE IN FLOW THROUGH
THE REGENERATIVE HEAT EXCHANGER HILL RESULT IN INCREASED
LETOOWN LINE TEMPERATURES. DUE TO THE THROTTLING ACTION
OF IVC 8369A/B/C/0, THE DECREASE IN NORMAL CHARGING LINE
FLOH HAY NOT BE OFFSET BY THE INCREASE IN SEAL INJECTION
LINE FLOW RESULTING IN PRESSURIZER LEVEL DECREASING.

OPENING IVC-HCV182 AS SEVERITY IS INCREASED HILL RESULT'-

IN DECREASED FLOH TO THE RCP INJECTION LINES. THE

INCREASE IN FLOW THROUGH THE REGENERATIVE HEAT EXCHANGER
HILL RESULT IN DECREASED LETDOHN LINE TEMPERATURES. THE

THROTTLING ACTION OF IVC 8369A/B/C/D-HILL LIMIT THE
DECREASE IN-SEAL INJECTION LINE FLON, THUS THE INCREASE
IN-NORMAL CHARGING LINE FLOW HILL DOMINATE CHARGING
SYSTEH FLOH RESULTING IN PRESSURIZER LEVEL INCREASING.

HALFUNCTION REMOVAL HILL RESTORE THE I/P CONVERTER TO
NORMAL.

(REV 11-

;
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ZION MALFUNCTION

.CAUSE AND EFFECTS

1 ) CV10 VCT LEVEL CHANNEL ILICA-ll2 FAILS

TYPE: DISCRETE RV 100% = 100% LEVEL

CAUSE: TRANSMITTER FAILURE

REF: H-55 REV AM
CVCS SYSTEM DESCRIPTION
22E-1-6950 SHT 12 REV B
ANNUNCIATOR RESPONSE: 9-7E

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, VCT LEVEL
TRANSHITTER ILT-112 FAILS TO THE PERCENTAGE SELEC1ED BY
THE MALFUNCTION SEVERITY AS INDICATED ON IUDR-761
(ICB07). DEPENDING ON THE SEVERITY SELECTED, THE
FOLLOHING ANNUNCIATORS / AUTOMATIC ACTIONS HILL OCCUR:

ANN 9-7E " VOLUME CONTROL TANK LEVEL HIGH LOH" @ 87%
- ILCV-VC112A FULLY DIVERT TO THE HOLDUP TANKS @ 87% 1
- AUTO MAKEUP STOP @ 24%
- ANN 9-7E " VOLUME CONTROL TANK LEVEL HIGH LOH" 9 14.3%

'(MAKEUP NOT IN AUTOMATIC)
-(''N - AUTO MAKEUP START @ 14%
(_,) ' -TRANSFER CHG PP SUCTION TO RNST (ONE INPUT) @ 4.2%

'

MALFUNCTION REMOVAL HILL RESTORE VC1 LEVEL TRANSMITTER
ILT-112 TO NORMAL.

.

[REV 23
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ZION MALFUNCTION

CAUSE AND EFFECTS

) CV11 VCT LEVEL CHANNEL 1LICA-185' FAILSJ

TYPE: -DISCRETE,RV- 100% 100% LEVEL
-

CAUSE: TRANSMITTER FAILURE

REF: H-55 REV AM
CVCS SYSTEM DESCRIPTION
22E-1-6950 SHT 85 REV B
ANNUNCIATOR RESPONSE: 9-7E

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, VCT LEVEL
TRANSMITTER ILT-185 FAILS TO THE PERCENTAGE SELECTED BY
THE HALFUNCTION SEVERITY AS INDICATED ON ILI-185

^(IC807). -DEPENDING ON THE SEVERITY SELECTED, THE
FOLLOHING ANNUNCIATORS /AUTOMA'i!C ACTIONS HILL OCCUR:

- ILCV-VC112A FULLY DIVERT TO THE HOLDUP TANKS @ 87%

.lLCV-VC112A OPEN TO HOLDUP TANKS @ 77%

- 1LCV-VC112A CLOSE TO HOLDUP TANKS @ 67%

- ANN 9-7E " VOLUME CONTROL TANK LEVEL HIGH LOH" @ 10%

- TRANSFER-CPG PP SUCTION TO RHST (ONE INPUT) e 4.2%'

f
(

MALFUNCT. ION REMOVAL HILL RESTORE VCT LEVEL TRANSMITTER
.1LT-185 TO NORMAL.

(REV 21
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ZION MALFUNCTION

CAUSE AND EFFECTS

CV13- AUTOMATIC MAKE-UP CONTROL FAILURE

-TYPE: DISCRETE, RB.

CAUSE: MU X4 RELAY FAILURE

REF: H-55 REV AM
22E-1-4840 VC48 REV G
22E-1-4840 VC49 REV G
22E-1-4840 VC50 REV E

PLT STA:IC37

EFFECTS:
HHEN THE MALFUNCTION BECOMES ACTIVE, HITH THE REACTOR
COOLANT . MODE SELECTOR SHITCH IN AUTO AND THE REACTOR
COOLANT MAKEUP CONTROL SHITCH (BOTH ON 1CB07) IN HORMAL
AFTER START, HHEN VCT LEVEL DECREASES TO 14% AN AUTO
MAKEUP DOES NOT OCCUR, IFCV-VC0111A DOES NOT OPEN,
IFCV-VC0110A'00ES NOT MODULATE, IFCV-VC01118 DOES NOT
OPEN AND THE SELECTED BORIC ACID TRANSFER PUMP DOES NOT
AUTO START. ALL OTHER MODES OF VCT MAKEUP HILL OPERATE
PROPERLY.

HALFUNCTION REMOVAL' HILL RESTORE THE MAKEUP CONTROL MU-
/ X4 RELAY TO NORMAL.

[REV 1]

.
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ZION HALFUNCTION

CAUSE AND EFFECTS

CV14 FAILURE OF PT-131

TYPE: DISCRETE, RV 100% = 100% TRANSHITTER OUTPUT

CAUSE: TRANSHITTER FAILURE (LETDOWN PRESSURE CONTROL)

REF: H-55 REV AM
ANNUNCIATOR RESPONSE: 5-3., 5-3C

PLT STA:IC37

EFFECTS:
WHEN THE HALFUNCTION BECOMES ACTIVE, THE OUTPUT OF
PRESSURE TRANSHITTER PT-131 HILL CORRESPOND TO THE VALUE
SELECTED BY THE HALFUNCTION SEVERITY AS INDICATED ON
IPI-131 (ICB07). LETD0HN LINE PRESSURE CONTROL VALVE
1PCV-VC0131 HILL H0DULATE TO ATTEMPT TO HAINTAIN NORMAL
LETDOHN LINE PRESSURE.

IF THE SEVERITY SELECTED IS GREATER THAN THE ACTUAL
~

LETDOWN LINE PRESSURE, THE RESULTANT OPENING OF THE-
PRESSURE CONTROL VALVE WILL CAUSE LETDOWN LINE PRESSURE
TO DECREASE AND LETDOHN LINE FLOW TO INCREASE.
ANNUNCIATOR 5-3C "LON PRESSURE LETDOWN LINE FLOH HIGH

n PRESSURE HIGH" HILL ACTUATE AT 130 GPM FLOH. IF LETDOHN

_i j LINE PRESSURE DECREASES TO THE SATURATION PRESSURE FOR' THE TEMPERATURE 0F THE LETDOWN FLUID, FLASHING HILL
OCCUR. IF THE SELECTED SEVERITY INCREASES TO THE VALUE
CORRESPONDING TO 400 PSIG, ANNUNCIATOR 5-3C "LOH
PRESSURE LETD0HN LINE FLON HIGH PRESSURE HIGH" HILL
REFLASH.

IF THE SEVERITY SELECTED IS LESS THAN THE ACTUAL LETDOWN
LINE PRESSURE, THE RESULTANT CLOSURE OF THE PRESSURE
CONTROL VALVE HILL CAUSE LETDOHN LINE PRESSURE TO
INCREASE AND LETDOHN LINE FLON TO DECREASE. ANNUNCIATOR
5-3C "LON PRESSURE LETDOHN LINE FLOW HIGH PRESSURE HIGH"
HILL NOT ACTUATE AS IT NORMALY HOULD IF PRESSURE
INCREASES TO 400 PSIG DUE TO THE FAILED TRANSHITTER. IF
LETDOHN LINE PRESSURE INCREASES TO 600 PSIG, HIGH
PRESSURE LETDOWN RELIEF VALVE, IVC 8117, HILL LIFT
ACTUATING ANNUNCIATOR 5-30 "LOH PRESSURE LETDOHN RELIEF

0,TEMPERATURE HIGH" AT 120 F

HALFUNCTION REMOVAL HILL RESTORE THE PRESSURE
TRANSMITTER TO NORMAL.

CREV 1)

O
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-ZION MALFUNCTION-

CAUSE AND EFFECTS,

CV15' FAILURE OF TE-130.

TYPE: DISCRETE, RV 100% = 100% TRANSMITTER OUTPUT-

CAUSE: TRANSMITTER FAILS HIGH (LETDONN HX OUTLET)

REF: M-54 REV AG
M-67:REV Z
ANNUNCIATOR RESPONSE: 1-1E, 5-3B

PLT STA:IC37-

EFFECTS:
HHEN THE MAlf L'NCTION BECOMES ACTIVE, THE OUTPUT Of f
TEMPERATURE TRANSMITTER TE-130 HILL CORRESPOND TO THE
VALUE SELECTED BY THE MALFUNCTION SEVERITY AS INDICATED.
ON'1TI-130 (ICB07). -LETDOWN HEAT EXCHANGER TEMPERATURE
CONTROL VALVE ITCV-CC130 HILL MODULATE TO ATU APT TO
MAINTAIN NORMAL LETDOWN HEAT, EXCHANGER OUTLi.i

'

TEMPERATURE.

IF THE SEVERITY SELECTED-IS GREATER THAN THE ACTUAL
TEMPERATURE, THE RESULTANT OPENING OF THE TEMPERATURE-

'
CONTROL VALVE HILL CAUSE A DECREASE IN ACTUAL LETDOWN
FLUID TEMPERATURE. ANNUNCIATOR 5-3B " LETDOWN HX-0UTLET
TO DEMINERALIZERS TEMP HIGH" HILL-BE ACTUATED AT 127 0F *

,
'

TRANSMITTER OUTPUT.!-

1

,

~IF THE SEVERITY SELECTED IS LESS THAN THE ACTUAL
-TEMPERATURE, THE RESULTANT CLOSURE ~0F THE-TEMPERATURE
CONTROL VALVE HILL CAUSE AN INCREASE IN ACTUAL LETDONN.

0:F ACTUAL TEMPERATURE,FLUID TEMPERATURE. AT 145
ANNUNCIATOR 1-1E-" LETDOWN FLOH DIVERTED TEMPERATURE
HIGH" IS ACTUATED AND DIVERSION VALVE ITCV-VC129-HILL-

~ PEN TO THE VCT-AND BYPASS THE DEMINERALIZERS.-0

= MALFUNCTION REMOVAL HILL RESTORE THE TEMPERATURE-
: TRANSMITTER TO NORMAL.

.[REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS

() CV16 RCP SEAL NO, l' FAILURE

TYPE: GENERIC, NRVI 100% .50 GPM @ 2200 PSID,

A) REACTOR COOLANT PUMP 1A
B) REACTOR COOLANT PUMP IB
C) REACTOR COOLANT. PUMP IC
D) REACT 0h COOLANT PUMP 10

CAUSE: EXCESSIVE HEAR

REF: A0P-1.4
H-54 REV AG
REACTOR COOLANT SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 9-4A, 9-10, 9-1E, 9 10, 9-2E '

PLT STA:IC37

EFFECTS:
HHEN THE HALFUNCTION BECOMES ACTIVE, THE SELECTED
REACTOR COOLANT PUNP #1 SEAL LEAK 0FF FLOW HILL INCREASE
BY THE SELECTE0 MALFUNCTION SEVERITY. THE RCP #1 SEAL
DIFFERENTIAL PRESSURE WILL DECREASE. AS FLOW REVERSES
THROUGH THE LABYRINTH SEAL, COMPONENT COOLING MATER
SYSTEM TEMPERATURE INCREASE HHICH CAUSES RCP LOHER

(~'T BEARING TEMPERATURE TO INCREASE AND RCP #1 SEAL OUTLET
\- / TEMPERATURE INCREASE.

RCP #2 SEAL LEAK 0FF HILL IF:4 EASE WITH ANNUNCIATOR
9-4A/8/C/D " REACTOR C00LCar PUMP 1A/18/IC/10 STANDPIPE
LEVEL HIGH LOH" ACTUATING AT 8' ABOVE #2 SEAL.

. ANNUNCIATOR 9-1C " REACTOR COOLANT PUMPS LABYRINTH SEAL
DP LOH" HILL ACTUATE AT < 20" H 0. ANNUNCIATOR 9-1E2
" REACTOR COOLANT PUNPS SEAL LEAK 0FF FLOH HIGH" HILL BE

-ACTUATED AT ) 5 GPM.

THE LOSS OF > MSS FROM THE REACTOR COOLANT SYSTEM HILL
CAUSE A DECREASE IN PRESSURIZER LEVEL. CHARGING PUMP
FLOW HILL INCREASE TO HAINTAIN LEVEL. AT THE HIGHER
SEVERITIES, VOLUME CONTROL TANK TEMPERATURE AND LEVEL
HILL BE INCREASIHG, CHARGING. FLOW HILL HAVE INCREASED TO
HAXIMUN,-AND PRESSURIZER-LEVEL HILL BE DECREASING.

+0269/16
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I!ON MALFUNCTION j

CAUSE AND EFFECTS

- f: CV16 RCP SEAL NO. 1 FAILURE (cont.)

THE OPERATOR RAY LIMIT THE CONSEQUENCES OF THIS
'

MALFUNCTION BY ISOLATING THE AFFECTED REACTOR COOLANT
PUMP'S #1 SEAL LE.'KOFF (IA0V-VC8141A/D/B/C OH ICB06)
HHICH HILL ACTUATE ANNUNCIATOR 9-ID " REACTOR COOLANT
PUMPS SEAL LEAKOFF FLOW LOH" AT < .8 GPM AND ANNUNCIATOR
9-2E " REACTOR COOLANT PUMPS SHAFT SEAL HATER OP LON" AT
275 PSIO. :

MALFUNCTION SEVERITY HAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR HUST BE RESET TO RECOVER4

FROH THIS MALFUNCTION.

!?" (REV 2]
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ZION PALFUNCTIONL

S
CAUSE AND EFFECTS

J(/"Ni/p CV17--RCP SEAL NO. 2 FAILURE

TYPE:- GENERIC, NRB

.A) REACTOR COOLANT-PUMP 1A ;

B)~ REACTOR COOLANT PUMP 1B-
C) REACTOR COOLANT PUMP IC
0) REACTOR COOLANT PUMP 10

CAUSE: EXCESSIVE HEAR,

REF: M-54 REV AG
REACTOR COOLANT SYSTEM DESCRIPTION

LANNUNCIATOR RESPONSE: 9-10, 9-4A'

PLT STA:IC37-
,

EFFECTS:
HHEN THE MALFUNCTION BECOMES ACTIVE,-THE SELECTED
REACTOR COOLANT-PUMP #1 SEAL LEAKOFF FLON HILL OfCREASE
TO ~ 0.5-GPM OVER~A FIVE MINUTE PERIOD. ANNUNCIATOR

-9-10 " REACTOR COOLANT PUMPS SEAL LEAKOFF FLOW LOH" WILL
ACTUATE AT <-.8 GPM. RCP #2: SEAL LEAKOFF FLON HILL
INCREASE RESULTING IN INCREASED RC?'r PUMP OPERATION, AS -

INDICATED- BY THE DISCHARGE ISOLATIvr. VALVE, ILCV DT1003

('-- \ (ICB11),THE SIMULATOR-MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION' OPERATION 'AND' ANNUNCIATOR 9-4A/4B/4C/4D
" REACTOR COOLANT- PUMP 1 A/18/iC/10 STAN0 PIPE LEVEL HIGH,

:LOH" ACTUATES WHEN THE~ LEVEL REACHES 8' ABOVE #2 SEAL,'

c' VCT- LEVEL HILL 1 DECREASE AT A RATE DETERMINED SY THC
INCREASED RCP #2 SEAL LEAKOFF FLON.

:
IF MALFUNCTION CV16 IS ACTIVE AT 100% ON THE SELECTED
PUMP WHEN THIS HALFUNCTION-IS INSERTED, RCP #3 SEAtsMILL ;

ALSO FAIL. THE- LOSS OF Alt 13 RCP: SEALS MILL RESULT IN A
LOSS OF MASS FROM THE REACTOR C00LAFT SYSTEM OF ~ 150 >

GPM|THROUGH #3 SEAL LEAK 0FF INTO THE CONTAINNENT SUMP,
.

- 30 GPN THROUGH #2-SEALLLEAKOFF INTO'THE RCOT AND - 50
:GPM THROUGH #1-: SEAL LEAX0FFf!NTO THE-VCT.

THE SIMULATOR MUST BE RESET TO RECOVER FROM-THIS
MALFUNCTION.

CREV 3]
s
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ZION MALFUNCTION

CAUSE AND EFFECTS

-d,;m
;

CV20 LETDOHN HEAT EXCHANGER TUBE LEAK

TYPE: DISCRETE, RV 100% - 80 GPM 0 240 PSIt)

CAUSE: TUBE FAILURE AT INLET TUBE SHEET

REF: H-54 REV AG
M-55 REV AM
CVCS SYSTEM DESCRIPTION
ANNUNCIATOR RESPONF5: 9-7E, 4-20

PLT STA:!C37 ,

EFFECTS:
HHCN THE HALNCTION BECNES ACTIVE, REACTOR COOLANT
LEAKAGE INTO THL CDNPON* iT COOLING HATER SYSTEM HILL
RESULT. INDICAYED (171-132 ON ICB07) LETDOHN FLOH HILL
DECREASE AND 1PCV-VC0131 HILL HODULATE TO MAINTAIN
NORMAL LETDOWN PRESSURE (1PI-131 ON 1CB07). AS

MALFU C ION SEVERITY IS INCREASED TO GREATER THAN THE
CAPACITY OF THE IN-SERVICE LETDOWN ORIFICE (S), INDICATED
LETDOWN FLOW NILL DECREASE TO ZERO AND PRESSURE HILL
Ds: CREASE TO THE PRE 3SURE OF THE COMPONENT COOLING SYSTEM
AT THE TUBE BREAK LOCATION. VCT LEVEL HILL DECREASE AT

'y THE HALFUNCTION SEVERITY SELECTED RATE UNTIL THE
SEVERITY SELECTED EXCEEDS 4.E CAPACITY OF THE IN-SERVICE
LETDOHN ORIFICE (S). .

THE LEAKAGE INTO THE COMPONENT COOLING HATER SYSTEM NILL
RESULT IN CCH SURGE TANK LEVEL INCREASING AS INDICATED
ON ILI-670/676 (ICB09). CCW ACTIVITY LEVELS HILL
INCREASE AS INDICATED ON ;RE-0017A AND/OR ORE-PR07,-
DEPENDENT UPON SYSTEM ALIGNMENT. AS SEVERITY IS
INCREASED, ANNUNCIATOR " COMPONENT COOLING SURGE TANK
LEVEL HIGH't0H" NILL BE ACTUATED AT 58.7% LEVEL.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION'BY ISOLATING NORMAL LETDOWN AND INITIATING-

EXCESS LETDOHN FOR PRESSURIZER LEVEL CONTROL.

HALFUNCTION REMOVAL HILL ONLY RESTORE THE LETODHN HEAT,

! EXCHANGER INTEGRITY.-

[REV 2]
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ZION MALFUNCTION

CAUSE AND EFFECTS -

- ) CV22 LETDONN LINE LEAK INSIDE CONTAINHENT j
,

TYPE: DISCRETE, RV= 100% - 3" PIPE BREAK f NOP

CAUSE:- PIPE BREAK AT REGENERATIVE HX INLET

i REF: M-S4 REV AG
CVCS SYSTEM DESCRIPTION

"ANNUNCIATOR RESPONSE: 9-7E

PLT STA:IC37

EFFECTS:
HWEN=THE MALFUNCTION BECONES ACTIVE. LEAKAGE OF REACTOR
COOLANT TO THE CONTAINMENT ATMOSPHERE HILL RESULT.
CONTAINMENT AIRBORNE ACTIVITY LEVELS HILL INCREASE.
CONTAINMENT TEMPERATURE, ACTIVITY LEVE'.S AREA RADIATION
LEVELS AND SUMP LEVELS MAY INCREASE DErENDENT UPON THE
SELECTED MALFUNCTION SEVERITY.

AS MALFUNCTION SEVERITY IS INCREASED, NORMAL LETDOWN
FLOW (IFI-132 ON ICB07) HILL DECREASE. IPCV-VC0131 HILL
MODULATE CLOSED TO ATTEMPT TO MAINTAIN NORMAL LETD0HH
F? ESSURE. CHARGING LINE TENPERATURE OUT OF THE
REGENERATIVE HEAT EXCHANGER HILL DECREASE AS LETDOHN !s

FLON DECREASES. VCT LEVEL HILL DECREASE AT THE.
\-- MALFUNCTION SEVERITY SELECTED RATE UNTIL THE SELECTED

SEVERITY EXCEEDS THE CAPACITY OF THE IN-SERVICE LETOOHN
ORIFICE (S) HHICH LIMIT THE LEAK RATE. VCT AUTO MAKEUP
IS INITIATED AT 14%.- NOTE: LETDONN ISOLATES AT 17%,

PRESSURIZER' LEVEL DUE TO LEAK.

.THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS [
MALFUNCTION BY ISOLATING NORMAL LETDONN AND INITIATING
EXCESS LETDOHN FOR PRESSURIZER LEVEL CONTROL.

MALFUNCTIOM. REMOVAL HILL ONLY RESTORE THE LETDOWN LINE
INTEGRITY.

'

[REV 3] >
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ZION MALFUNCTION

CAUSE AND [FFECTS

f) CV23 CHARGING LINE LEAK INSIDE CONTAINHENT

TYPE: DISCRETE, RV 100% 600 GPH @ 2400 PSID

CAUSE: PIPE BREAK AT REGENERATIVE HX INLET

REF: H-54 REV A?,
ANNUNCIATOR RESPONSE: 9-7E 9-8C, 5-3E

PLT S'|A:IC37

EFFECTS:
WHEN THE HALFUNCTION DECOMES ACTIVE, A LOSS OF HASS FROM
THE CVCS SYSTEH TO CONTAINHENT RESULTS. CONTAINHENT
ACTIVITY LEVELS AREA RADIATION LEVELS AND SUHP LEVELS
HAY INCREASE DEPENDENT UPON THE SELECTED HALFUNCTION
S EVERI TY . THE EFFECTS ON CONTAINHENT TEMPERATURE AND
PRESSURE WILL BE HINIKAL DUE TO THE LOH TEMPERATURE OF
THE CFARGING RETURN HATER. '

AS MALFUNCTION SEVERITY IS INCREASED TO THE POINT HHERE
NORMAL LETDOHN FLOH PLUS THE HALFUNCTION LEAKAGE E:?CEED
THE OPERATING CHARGING PUMP (S) CAPACITY, PRESSURIZER
LEVEL HILL BEGIN TO DECREASE. THE DECREASE IN CHARGING
LINE FLOH THROUGH THE REGENERATIVE HEAT EXCHANGER WILL

O RESULT IN INCREASED LETDOWN ifSPERATURE. THE INCREASED
CHARGING FLOW THt0VGH THE PIPE BREAK HILL RESULT IN
DECREASED CHARGIttG HEADER PRESSURE AND A DECREASE IN
SEAL INJECTION Fl.0H.

THE OPERATOR HAY LlHIT THE CONSEQUENCES OF THIS
HALFUNCTION BY IS0LATING NORMAL LETDONN, TRANSFERRING TO
ALTERNATE LETDOHN AND CLOSING 1HCV-182 TO SEND THE
CHARGING HATER THROUGH THE RCP SEALS.

,

HALFUNCTION REMOVAL HILL ONLY RESTORE CHARGING LINE
IHTEGRIT,Y. ,, ,

(REV 1) N
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!!ON HALFUNCTION
'

CAUSE AND EFFECTS

CV24 LETDOWN LINE LEAK OUTSIDE CONTAINHENT

TYPE: DISCRETE, RV 100% = 150 GPH $ NOP

CA'JSE : P'Ti BREAK 9 LETDOHN HEAT EXCHANGER INLET

h,,; H-54 REV AG
ANNUNCIATOR RESPONSE: 9-7E

PLT STA:!C37

EFFECTS:
HHEN THE HALFUNCTION BECOMES ACTIVE, A LOSS OF RASS FROM
THE REACTOR COOLANT SYSTEM TO THE AUXILIARY BUILDING VIA
THE LETDOWN LINE HILL RESULT. LETDOHN RETURN LINE FLLA

AND PRESSURE HILL DECREASE DUE TO HASS LOST OUT THE
BREAK. VOLUME CONTROL TANK LEVEL HILT. BEGIN TO DECREASE
AT A RATE CONSISTANT HITH THE HALFUNCTION SEVERITY.
1PCV-VC0131 KILL H0DULATE CLOSED TO ATTEMPT TO HAINTAIN'
NORMAL LETDOWN LINE PRESSURE. ACTIVITY LEVELS IN THE

AUXILIARY BUILDIM IN THE LOCAL AREA AND IN THE
VENTILATION SYSTEM .9H PATH HILL INCREASE DEPENDENT
UPON THE INITIAL bdHARY ACTIVITY LEVEL.

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS

O HALFUNCTION BY ISOLATING NORMAL LETDOHN AND INITIATING
EXCESS LETDOWN FOR PRESSURIZER LEVEL CONTROL.

HALFUNCTION REMOVAL HILL ONLY RESTORE THE LETDOHN LINE
INTEGRITY.

[REV 3)
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ZION MALFUNCTION
1

CAUSE AND EFFECTS

() CV25 CHARGING LINE LEAK OUTSIDE CONTAINHENT

TYPE: DISCRETE, RV 100% 600 GPM e NOP

CAUsE: PIPE BREAK AT UPSTREAM SIDE OF 1HOV-VC8106

REF: H-!S REV AM
ANNUNCIATOR RESPONSE: 9-7E, 9-8C

PLT STA:IC37

EFFECTS:
HHEN THE HALFUNCTION BECOMES ACTIVE, A LOSS OF MASS FROM ,

*

THE CVCS SYSTEM TO THE AUXILIARY BUILDING RESULTS.
ACTIVITY LEVELS IN THE AUXILIARY BUILDING IN THE LOCAL
AREA AND IN THE VENTILATION SYSTEM FLOW PATH HILL i

INCREASE. *

IF NORMAL LETDOWN FLOH PLUS THE HALFUNCTION LEAKAGE r

EXCEED THE OPERATING CHARGING PUMP (S) CAPACITY,
PRESSURIZER LEVEL HILL BEGIN TO DECREASE. THE DECREASE
IN CHARGING LINE FLOH THROUGH THE REGENERATIVE HEAT
EXCHANGER HILL RESULT IN INCREASED LETDOWN TEMPERATURE. 1

THE INCREASED CHARGING FLOH THROUGH THE PIPE BREAK HILL
RESULT IN DECREASED CHARGING HEADER PRESSURE AND A
DECREASE IN SEAL INJECTION FLOH.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY ISOLATING NORMAL LETDOWN, TRANSFERRING TO
ALTERNATE LETDOWN AND CLOSING 14CV-182 TO SEND THE r

CHARGING HATER THROUGH THE RCP-CEALS.

MALFUNCTION REMOVAL HILL ONLY RESTORE CHARGING LINE
INTEGRITY.

[REV 2)
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ZION MALFUNCTION 1

CAUSE AND EFFECTS
I I

CV28 FLOW CONTROL VALVE CV-121 AUTO FAILURE

TYPE: DISCRETE, RV 100% . VALVE FULLY OPEN

CAUSE: AUTO CONTROLLER FAILURE
;

1

REF: H-55 REV AM -|.

ANNUNCIATOR RESPONSE: 9-8C, 9-7E, 5-40, 5-3E
i

PLT STA:!C37 |
,

EFFECTS: |
'

HHEN THIS MALFUNCTION BECOMES ACTIVE, FLOW CONTROL VALVE
CV-121 HILL FAIL TO THE POSITION DETERMINED BY THE
SELECTED SEVERITY AND WILL NOT RESPOND TO POSITION
DEMANDS FROM ITS CONTROLLER. IF THE SELECTED SEVERITY
CAUSES THE VALVE TO OPEN FROM ITS ORIGINAL POSITION, .

CHARGING LINE FLOH HILL INCREASE. THE INCREASED
CHARGING FLOM WILL RESULT IN PRESSURIZER LEVEL
INCREASING HITH A CORRESPONDING DECREASE IN VOLUME -

CONTROL TANK LEVEL.. ANNUNCIATOR 9-8C " PRESSURIZER
CONTROL LEVEL HIGH LON" IS EVENTUALLY ACTUATED AT +5%
PROGRAM LEVEL AND ANNUNCIATOR 0-7E " VOLUME CONTROL TANK
LEVEL HIGH LOH" ACTUATES AND AUTO MAKEUP-IS INITIATED AT
14%.*

IF THE SELECTED SEVERITY CAUSES THE VALVE TO CLOSE FROM
ITS ORIGINAL POSITION, CHARGING LINE FLOH HILL
DECREASE. THE DECREASED CHARGING FLOW HILL RESULT IN

'

PRESSURIZER LEVEL DECREASING HITH A CORRESPONDING
INCREASE IN VOLUME CONTROL TANK LEVEL. ANNUNCIATOR 9-8C
" PRESSURIZER CONTROL LEVEL HIGH LOH" IS ACTUATED AT -5%
PROGRAM LEVEL AND LETDOWN FLOW HILL BE DIVERTED ON HIGH
VCT LEVEL. ANNUNCIATOR 5-40 " CHARGING LINE FLON LOH"
HILL BE ACTUATED AT 35 GPM. THE DECREASE IN CHARGING
FLOW HILL CAUSE REGENERATIVE HEAT EXCHANGER LETDOWN
OUTLET TEMPERATURE TO INCREASE. ANNUNCIATOR 5-3E-
" REGENERATIVE'HX LETDOWN LINE TEMPERATURE HIGH" HILL

0,ACTUATE AT 395 F

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY TAKING MANUAL CONTROL OF THE FLOW CONTROL
VALVE CONTROLLER.

MALFUNCTION REMOVAL HILL RESTORE CONTROL FLOH VALVE
CV-121 TO NORMAL.

(REV 2)

O
'
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ZION MALFUNCTION

CAUSE AND EFFECTS

Q CV29 LETDOHN RELIEF VALVE IVC-Bil7 FAILURE

TYPE: DISCRETE, RV 100% 100% VALVE CAPACITY (200 GPM)
!

CAUSE: VALVE SEAT LEAKAGE

REF: H-S4 REV AG
ANNUNCIATOR RESPONSE: 5-3D, 9-1B
DVR 22-2-87-067

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM THE CVCS SYSTEM TO THE PRESSURIZER RELIEF TANK HILL
RESULT. ANNUNCIATOR 5-30 "LON PRESSURE LETDOWN RELIEF

0, THE LOSSTEMPERATURE HIGH" HILL BE ACTUATED AT 120 F

OF LETDOWN FLUID RETURNING TO THE VOLUME CONTROL TANK
HILL RE3 ULT IN DECREASING VCT LEVEL. LETDOWN FLON, AS
INDICATED ON IFI-132 (ICB07), WILL DECREASE IN .

PROPORTION TO THE MASS LOST THROUGH THE RELIEF VALVE
(LIMITED BY THE FLOW RATE THROUGH THE ON LINE ORIFICE).
LETDOHN PRESSURE , AS INDICATED ON IPI-131 (ICB07), WILL
DECREASE DUE TO THE MASS LOSS. PRESSURE CONTROL VALVE
IPCV-131 HILL MODULATE CLOSED TO ATTEMPT TO MAINTAIN

r3 UPSTREAM PRESSURE. I

!VOLUME CONTROL TANK AUTO MAKEUP IS INITIATED AT 14%.
THE ACCUMULATION OF MASS IN THE PRESSURIZER RELIEF TANK i

HILL RESULT IN AN INCREASE IN PRT LEVEL AND PRESSURE. I

ANNUNCIATOR 9-1B " PRESSURIZER RELIEF TANL TEMP HIGH |

PRESS HIGH LEVEL HIGH LOH" HILL BE ACTUATED ON HIGH i

PRESSURE OF 10 F;IG.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY ISOLATING NORMAL LETDOWN AND Ih!TIATING
EXCESS LETDOWN FOR PRESSURIZER LEVEL CONTROL.- |

1

MALFUNCTION REMOVAL HILL RESTORE RELIEF VALVE IVC-8117
TO NORMAL.

>

[REV 4)
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ZION MALFUNCTION

CAUSE AND EFFECTS

CV31 SEAL WATER RETURN LINE BREAK,

TYPE: DISCRETE, RV 100% = 200 GPM f NOP

CAUSE: PIPE FAILURE IMMEDIATELY UPSTREAM OF IVC-8398A,

REF: M-55 REV AM
ANNUNCIATOR RESPONSE: 9-7E 9-6C

FLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM THE CVCS SYSTEM TO THE AUXILIARY BUILDING HILL
RESULT. ACTIVITY LEVELS IN THE AUXILIARY BUILDING IN THE
LOCAL AREA AND IN THE VENTILATION SYSTEM FLOW PATH WILL
INCREASE. ANNUNCIATOR 9-1E " REACTOR COOLANT PUMPS SEAL
LEAK 0FF FLON HIGH" IS ACTUATED AT 5 GPM. THE LOSS OF
SEAL RETURN HATER TO THE CHARGING PUMP SUCTION LINE HILL
CAUSE THE VOLUME CONTROL TANK LEVEL TO DECREASE.

INCREASING MALFUNCTION SEVERITY HILL INCREASE THE MASS
LOSS RATE. VCT AUTO MAKEUP HILL INITIATE AT 14% LEVEL
TO RECOVER VCT LEVEL HITH ANNUNCIATOR 9-7E " VOLUME
CONTROL TANK LEVEL HIGH LOH" BEING ACTUATED. THE LOSS .

OF VCT LEVEL HILL RESULT IN A DECREASE IN CHARGINGO FLOH. PRESSURIZER LEVEL HILL BEGIN TO DECREASE WHEN' U CHARGING FLOW IS DECREASED. IFCV-VCl21 HILL OPEN TO TRY
TO RECOVER DECREASING PRESSURIZER LEVEL, ANNUNCIATOR
9-8C " PRESSURIZER CONTROL LEVEL HIGH LON" HILL BE
ACTUATED AT -5% PROGRAM LEVEL.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY ISOLATING THE LEAK AND BYPASSING
THE SEAL HATER HEAT EXCHANGER.

MALFUNCTION REMOVAL HILL RESTORE THE SEAL RETURN LINE
PIPING INTEGRITY.

[REV 2]

|
|

|
|

Ov
'

+0269/32

-- . .. -



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

'

ZION mal. FUNCTION

CAUSE AND EFFECTS

t

CV32 VCT LOWER LEVEL TAP LEAK

TYPE: DISCRETE. RV 1001. 10 GPH f NOP

CAUSE: IVC-84188 PACKING LEAK TO ATMOSPHERE

'

REF: M-SS REV AH ,

PLT STA:!C37
,

EFFECTS:4

HHEN THIS HALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM THE CVCS SYSTEM TO THE AUXILIARY BUILDING WILL
R3 ULT. ACTIVITY LEVELS IN THE AUXILIARY BUILDING IN
TdE LOCAL AREA AND IN THE VENTILATION SYSTEM FLOW PATH
v.iLL INCREASE AT A RATE DETERMINED BY THE SELECTED '

'

SEVERITY. VOLUME CONTROL TANK INDICATED LEVEL MAY BE
SLIGHTLY LOHFR THAN ACTUAL LEVEL DUE TO LOSS OF MASS
FROM THE VARAABLE LEG DEPENDING ON THE MALFUNCTION
SEVERITY. IF APPARENT VCT LEVEL IS LESS THAN THE AUTO .

MAKEUP SETPOINT, VCT AUTO MAKEUP HILL BE ACTIVATED.

MALFUNCTION REMOVAL HILL ONLY RESTORE IVC-84188 PACKING
TO NORMAL.

(REV 1)
,

,
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ZION MALFUNCTION

CAUSE AND EFFECTS

CW01 CIRC WATER PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB

A) CIRC HATER PUMP 1A
B) CIRC HATER PUMP IB
C) CIRC HATER PUMP 1C

CAUSE: FAULTY (450) OVERCURRENT RELAY

REF: H-31 REV AE
22E-1-4840 CW1 REV H
22E-1-4840 CH2 REV H
22E-1-4840 CH3 REV L
ANNUNCIATOR RESPONSE: 12-9A, 12-1C

PLT STA:AFFECTED CIRC HATER PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
CIRCULATING WATER PUMP BREAKER HILL-OPEN. PUMP CURRENT
INDICATION DECREASES TO ZERO, ANNUNCIATOR 12-9A " BREAKER
TRIP" HILL ACTUATE AND THE CONTROL SWITCH AMBER LAMP
ILLUMINATES. THE ASSOCIATED CIRCULATING HATER PUMP
DISCHARGE VALVE, IMOV-CH0001/2/3, HILL AUTOMATICALLY
CLOSE. ;

THE SELECTED PUMP'S DIFFERENTIAL PRESSURE, AS INDICATED
ON IPDI-CH10/11/12 (ICB04) DECREASES TO ZERO CAUSING
ANNUNCIATOR 12-1C "CH PUMP DIFF PRESS LOH" TO BE

,

ACTUATED AT < 13" PUMP DIFFERENTIAL PRESSURE.

THE CIRCULATING WATER PUMP TRIP HILL RESULT IN A
DECREASE IN FLOW THROUGH THE MAIN CONDENSER. AS A NEW
HEAT BALANCE IS ESTABLISHED AT THIS NEW FLOW RATE,
CONDENSER VACVUM AND GENERATOR OUTPUT HILL DECREASE
SLIGHTLY. THE MAGNITUDE OF THIS EFFECT IS DEPENDENT
UPON THE INITIAL PLANT POWER.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND AMBER LAMP SY
PLACING THE CONTROL SHITCH IN THE TRIP POSITION. IF THE
OPERATOR ATTEMPTS 10 RESTART THE PUMP, THE BREAKER HILL
CLOSE THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE CIRCULATING WATER
PUMP OVERCURRENT RELAY TO NORMAL.

[REV 2)
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ZION MALFUNCTION

CAUSC AND EFFECTS

'f ED03 FAILURE OF Uhli AUXILIARY TRANSFORMER

TYPE: DISCRETE, RB

CAUSE: FAULTY SUDDEN PRESSURE RELAY ACTUATION

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
ANNUNCIA'OR RESPONSE: 15-1A, 15-18, 14-1A, 23-4E, 22-2A,
22-3A, 15-5A, IS-BA, 15-1C, 23-2A, 23-1C, 6-1E

PLT STA: UNIT AUXILIARY TRANSFORMER IN SERVICE

EFFECTS:
WHEN THIS HALFUNCTION BECOMES ACTIVE, THE UNIT AUXILIARY
TRANSFORMER SUDDEN PRESSURE RELAY IS ACTUATED WHICH
CAUSES ANNUNCIATOR 15-1B " UNIT AUX TR 141 SUDDEN
PRESSURE" TO ALARM. THIS INITIATES A GENERATOR TRIP
RESulilNG IN ANNUNCIATOR 14-1A " GENERATOR TRIP RELAY
TRIP" BEING ACTUATED. THE MAIN FEED BREAKERS TO THE 4KV
SERVICE BUSES HILL TRIP AND SERVICE BUSES PREV!OUSLY FED
FROM THE UNIT AUXILIARY TRANSFORMER SHOULD AUTO BUS
TRANSFER TO THE SYSTEM AUXILIARY TRANSFORMER.

THE NORMAL AND EHERGENCY POWER SUPPLIES TO THE MAIN
TRANSFORMER COOLING AUX 1LIARIES ARE TRIPPED AND THE UNIT
AUXILIARY TRANSFORMER DELUGE SYSTEM 15 INITIATED HHICHO RESULTS IN ANNUNCIATOR 23-1C " FIRE PUMP OA RUNNING"
BEING ACTUATED.

HALFUNCTION REMOVAL WILL RESTORE THE $UDDEN PRESSURE
RELAY TO NORMAL.

[REV 3)

O
'
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!!ON MALFUNCTION

CAUSE AND EFFErYS

E004 FAILURE Of SYSTEM AUX!LIARY Tof,hSFORMER

TYPE: DISCRETE, RB

CAUSE: FAULTY SUDDEN PRESSURE RELAY ACTUATION
l

'

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
22E-1-48148 & 4822 :

'ANNUNCIATOR RESPONSE: 15-38, 22-2B, 22-3B, 23-1C, 14-18,
15-4A, 11-1A, 15-2A, 15-2B, 15-5D, 15-7A, 15-6A, 23-2A,'

15-3A

PLT STA: SYSTEM AUXILIARY TRANSFORMER IN SERVICE
,

'
EFFECTS:

HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SYSTEM
AUXILIARY TRANSFORMER SUDDEN PRESSURE RELAY IS ACTUATED
WHICH CAUSES ANNUNCIATOR 15-38 " SYSTEM AUX TR 142 SUDDEN
PRESSURE" TO ALARM.

THE SUDDEN PRESSURE RELAY HILL AUTOMATICALLY CAUSE BUS
141 CREAKERS 1412 AND 1413 TO TRIP, TRIPS THE 345 KV
RING BUS BREAKERS OCB 67 AND OCB 71.0 MHICH ACTUATES
ANNUNCIATORS 22-28 "345 KV CKT BKr. 67 TRIP AND 22-3B
"345 KV CKT BKR 720 TRIP. RESERVE POWER FEEDER BREAKERS
TO BUSES 142, 143, 144 AND 145 WILL ALSO BE TRIPPED.O THE 4KV SERVICE BUSES PREVIOUSLV FED FROM THE SYSTEM

'
AUXILIARY TRANSFORMER HILL AUTO BUS TRANSFER TO THE UNIT,

AUXILI ARY TRANSFORMER IF T' C MAIN GENERATOR IS ON LINE,d .

THE NORMAL AND EMERGENCY POWER SUPPLIES TO THE SYSTEM
AUXILIARY TRANSFORMER COOLING AUXILIARIES ARE TRIPPED-
AND THE SYSTEM AUXILIARY TRANSFORMER DELUGE SYSTEM IS
INITIATED HHICH RESULTS IN ANNUNCIATOR 23-1C " FIRE PUMP
OA RUNNING" BEING ACTUATED.

i4ALFUNCTION REMOVAL HILL RESTORE.THE SUDDEN PRESSURE
RELAY TO NORMAL.

[REV 33-
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ZION MALFUNCTION f

'

CAUSE AND EFFECTS

'

ED05 LOSS OF 4160 V BUS

TYPE: GENERIC, RB

A) ESF BUS 147
B) ESF BUS 148
C) ESF BUS 149
D) NON-ESF BUS 142
E) NON-ESF BUS 143
F) NON-ESF BUS 144
G) NON-ESF BUS 145

,

CAUSE: OVERCURRENT ON BUS CAv;IS FEEDER BREAKER TO TRIP

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
AOP-8.3 REV 2/8/88
ANNUNCIATOR RESPONSE: 15-48, 15-80, 19-1A, 19-2A, 15-60,
18-1 A,18-2A,15-6E 17-1 A,17-2A,14-10,15-8A,15-70,
15-7A, 15-6A 15-5A, 17-48, 18-4B, 19-4B

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, AN OVERCURRENT
CONDITION HILL DEVELOP ON THE AFFECTED 4160 VOLY BUS.
THIS RESULTS IN THE FEEDER BREAKER TRIPPING HITH THE

\ SELECTED BUS GOING DEAD. LOADS NORMALLY POWERED BY THE
AFFECTED BUS WILL BE DELNERG12ED WITH THE EFFECTS ON
PLANT OPERATION BEING DIFFERENT DEPENDING ON WHICH BUS
IS SELECTED. THE LOADS EFFECTED WILL BE IDENTIFIED BY
THE POWER BUS TAPLES HHICH CORRESPOND TO THE ZED'S.

ANNUNCIATORS ACTUATED BY SELECTING BUS 147 ARE AS
-FOLLOHS: 15-4B "4 KV BUS 147 VOLTAGE DEGRADED" ON < 3860
V FOR > 8 SECONDS; 19-1A " BUS 147 HN FD BKR 1471 TRIP"
DUE TO THE CABLE DIFFERENTIAL CONDITION: 19-2A." BUS 147
OVERCURRENT LOCKOUT" BY THE OVERCURRENT RELAY ACTUATION.

ANNUNCIATORS ACTUATED BY SELECTING BUS 148 ARE AS
FOLLOWS: 15-60 "4 KV BUS 148 VOLTAGE DEGRADED" ON < 3860
V FOR > B SECONDS; 18-1A " BUS 148 MN FD BKR 1481 TRIP"
DUE TO THE CABLE DIFFERENTIAL CONDITION: 18-2A " BUS 148
OVERCURRENT LOCK 0UT" BY THE OVERCURRENT RELAY ACTUATION.

ANNUNCIATORS ACTUATED BY SELECTING BUS 149 ARE AS
FOLLOWS: 15-6E "4 KV BUS 149 VOLTAGE DEGRADED" ON < 3860
V FOR > 8 SECONDS; 17-1A " BUS 149 MN FD BKR 1491 TRIP"
DUE TO THE CABLE DIFFERENTIAL CONDITION; 17-2A " BUS 149
OVERCURRENT LOCKOUT" BY THE OVERCURRENT RELAY ACTUATION.

O
+0271/7
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ZION HALFUNCTION

CAUSE AND EFFECTS

ED05 LOSS OF 4160 V BUS (cont.)

ANNUNCIATORS ACTUATED BY SELECTING BUS 142 ARE AS
FOLLOHS: 14-1D "4KV BUS VOLTAGE LOH" AT 72% OF NOMINAL
VOLTAGE; 15-8A "BJS 142 BREAKER TRIP" HHEN THE BREAKER
TRIPb OPEN; 15-70 "4 KV BUS OVERCURRENT LOCKOUT" BY THE
OVERCURRENT RELAY ACTUATION.

ANNUNCIATORS ACTUATED BY SELECTING BUS 143 ARE AS
FOLLOHS: 14-10 "4KV BUS VOLTAGE LOH" AT 72% OF NOMINAL
VOLTAGE: 15-7A " BUS 143 BREAKER TRIP" HHFH THE BREAKER
TRIPS OPEN: 15-70 "4 KV BUS OVERCURRENT LOCK 0UT" BY THE
OVERCURRENT RELAY ACTUATION.

ANNUNCIATORS ACTUATED BY SELECTlHG BUS 144 ARE AS
FOLLOHS: 14-1D "4KV BUS VOLTAGE LOH" AT 72% OF NOMINAL
VOLTAGE; 15-6A " BUS 144 BREAKER TRIP" HHEN THE BREAKER
TRIPS OPEN; 15-70 "4 KV BUS OVERCURRENT LOCKOUT" BY THE
OVERCURRENT RELAY ACTUATION.

ANNUNCIATORS ACTUATED BY SELECTING BUS 145 ARE AS
FOLLOHS: 14-10 "4KV BUS VOLTAGE LOH" AT 72% OF NOMINAL
VOLTAGE; 15-5A " BUS 145 BREAKER TRIP" HHEN THE BREAKER
TRIPS OPEN; 15-70 "4 KV BUS OVERCURRENT LOCKOUT" BY THE
OVERCURRENT RELAY ACTUATION.

FOR THE ESF BUSES, 1HE ASSOCIATED DIESEL GENERATOR HILL
AUTO START BUT WILL NOT BE ABLE TO RE-ENERGlZE THE BUS
AS THE OVERCURRENT CONDITION HILL LOCK IT OUT.
ANNUNCIATOR 17/1B/19-4B " DIESEL GENERATOR 10/1 A/O
RUNNING UNLOADED" HILL BE ACTUATED AS A RESULT OF THIS
CONDITION

HALFUNCTION REMOVAL HILL RESTORE THE AFFECTED BUS TO
NORMAL.

4

(REV 2)

O
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ZION KALFUNCTION

CAUSE AND EFFECTS

() ED07 FAILURE OF 4160 TO 480 V BREAKER TO AUTO CLOSE

TYPE: GENERIC, RB

A) BREAKER 1474 (BUS 137)
B) BREAKER 1484 (BUS 138)
C) BREAKER 1494 (BUS 139)

CAUSE: CONNECTOR AJ9 OPEN

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
22E-1-4840 AP26 REV U !

22E-1-4840 AP31 REV H
22E-1-4840 AP36 REV T
22E-1.C.000P REV P
22E-1-40000 REV E
DVR 22-1-86-093
LER 22-2-86-106

PLT STA:!C14

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THERE IS NO ,

'

IMMEDIATELY NOTICEABLE EFFECT. WHEN POWER IS LOST TO
THE 4160 VOLT BUS, EITHER FROH A SAFEGUARDS ACTION OR

(~' UNDERVOLTAGE CONDITION '"' AFFECTED BREAKER HILL NOT
AUTO CLOSE. THIS RESUL1 J A CONTINUED LOSS OF POWER
TO THE ASSOCIATED 480V be) LOADS AND ITS ATTACHED
HCC'S THE LOADS EFFECTED WILL BE IDENTIFIED BY THE
POWER BUS TABLES WHICH CORRESPOND TO THE ZED'S.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY MANUALLY CLOSING THE AFFECTED BREAKER TO
RESTORE POWER TO THE ASSOCIATED BUS AND ITS HCC'S.

HALFUNCTION REMOVAL HILL RESTORE AFFECTED BREAKER TO
NORHAL.

i

(REV 2]
'

,

O
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ZION HALFUNCTION

CAUSE AND EFFECTS

() ED08 LOSS OF OC DISTRIBUTION BUS

TYPE: GENERIC, RB

A) 125 VDC BUS 011-1
B) 125 VDC BUS 111
C) 125 VDC BUS 112 I

CAUSE: SUPPLY BREAKER OPENS DUE TO BUS FAULT

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
A0P-8,2 REV 10/7/88
22E-1 4000AW-
22E-1-4000AX
ANNUNCIATOR RESPONSE: 14-3[, 14-7E, 16-1A, 16-1B, 16-10,
16-10.

PLT STA:!C37

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED 12SV
DC BUS SUPPLY BREAKER WILL TRIP DEENERGIZING THAT BUS.
LOADS NORMALLY POWERED BY THE AFFECTED BUS WILL BE
DEENERGIZED WITH THE EFFECTS ON PLANT OPERATION BEING
DIFFERENT DEPENDING ON WHICH BUS IS SELECTED. THE LOADS

.O
EFFECTED WILL BE IDENTIFIED BY THE POWER BUS TABLES
WHICH CORRESPOND TO THE ZED'S,

ANNUNCIATOR 14-3E " BATTERY-112 TIE BKR TRIP" IS ACTUATED
BY THE BREAKER TRIPPING. ANNUNCIATOR 14-7E " BATTERY 111
TIE BKR TRIP" IS ACTUATED BY THE BREAKER TRIPPING.
ANNUNCIATOR 16-1A "DC BUS 011-1 UNDERVOLTAGE" IS
ACTUATED BY 95% OUTFUT. ANNUNCIATOR 16-1B "DC BUS 111
UNDERVOLTAGE" IS ACTUATED BY 95% OUTPUT. ANNUNCIATOR
16-1C "DC DUS 112 UNDERVOLTAGE" IS ACTUATED BY 95%
OUTPUT. ANNUNCIATOR 16-10 "125 V DC BATT 011 BKR TRIP"
IS ACTUATED BY THE BREAKER TRIPPING. ADDITIONALLY THERE
WILL BE NUMEROUS ANNUNCIATORS FROM LOSS OF DC POWER TO
THEIR ASSOCIATED LOADS.

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED SUPPLY
BREAKER TO NORMAL.

(REV 1)
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ZION MALFUNCTION |

CAUSE AND EFFECTS |
;

l

ED10 VOLTAGE TRANSIENT AND LOSS OF 120 VAC ESF INSTRUMEHf BUS j

TYPE: GENERIC, RB (BUS GOES DEAD AFTER 30 SECONDS)

A) 120 VAC INSTRUMENT BUS 111
B) 120 VAC INSTRUMENT BUS 112
C) 120 VAC INSTRUMENT BUS 113
D) 120 VAC INSTRUMENT DUS 114 ,

CAUSE: SHORT CIRCUIT IN IhVERTER

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
'

AOP-8.1 REV 6/17/87
22E-1-4000BC REV J
22E-1-4000B0 REV D *

DVR 22-2-88-029
DVR 22-1-88-065

PLT STA:IC37
'

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED 120 t

VAC INSTRUMENT BUS VOLTAGE HILL BEGIN TO VARY. THE

OSCILLATION WILL RAMP TO A MAXIMUM Of i 15% OVER A ;

PERIOD OF 30 SECONDS AT'HHICH TIME THE AFFECTED

Ot
INSTRUMENT BUS FEEDER BREAKER HILL TRIP DEENERGIZING THE
BUS. THE LOADS EFFECTED HILL BE IDENTIFIED BY THE POWER
BUS TABLES HHICH CORRESPOND TO THE ZED'S HITH THE MAJOR
LOADS BEING REACTOR PROTECTION, SAFETY FEATURES AND
CONTROL CHANHELS.

THERE ARE NO ANNUNCIATORS DIRECTLY ASSOCIATED HITH THE
LOSS OF A 120 VAC INSTRUMENT BUS, BUT THE LOADS AFFECTED
BY THE LOSS HILL GENERATE ALARMS AS POWER IS LOST, IF
SUFFICIENT GENERIC PORTIONS OF THIS MALFUNCTIONS ARE
ACTIVATED AT THE SAME TIME TO SATISFY THE REQUIRED
LOGIC, THAT SAFEGUARD ACTION HILL OCCUR.-

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY TRANSFERRING THE INSTRUMENT BUS
POWER SUPPLY TO THE TMNSFORMED BACKUP POWER TO
REENERGIZE THE BUS.

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED INVERTER
TO NORMAL.

[REV 1)
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ZION HAl. FUNCTION

CAUSE AND EFFECTS

E014 FAILURE OF 4 KV BUS TO ABT

TYPE: GENERIC, RB

A) 4KV BUS 142 (BREAKER 1421)
B) 4KV BUS 142 (BREAKER 1422)
C) 4KV BUS 143 (BREAKER 1431)
D) 4KV BUS 143 (BREAKER 1432)
E) 4KV BUS 144 (BREAKER 1441)
F) 4KV BUS 144 (BREAKER 1442)
G) 4KV BUS 145 (BREAKER 1451)
H) 4KV BUS 145 (BREAKER 1452)

CAUSE: OPEN AT AJ2 CONNECTOR

REF: AC ELECTRICAL P0HER SYSTEM DESCRIPTION
22E-1 AR40 AP3 REV K
22E-1-4040 AP4 REV K
22E-1-4840 AP8 REV H
22E-1-4840 AP9 REV K
22E-1-4840 AP13 i.iV H-
22E-1-4840 AP14 REV K
22E-1-4840 APIB REV H
22E-1-484D AP19 REV K
ANNUNCIATOR RESPONSE: 15-8A, 15-7A, 15-6A, 15-5A, 14-10

PLT STA: IC24

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT. WHEN THE OTHER FEEDER
BREAKER TO THE ASSOCIATED 4160 VOLT BUS IS TRIPPED, THE
AFFECTED BREAKER HILL NOT AUTO CLOSE TO REENERGIZE THE
BUS.

THE APPROPRIATE ANNUNCIATOR 15-8A/7A/6A/5A " BUS
142/143/144/145 BREAKER TRIP" ACTUATES ON THE
DEENERfi! ZING ' OPERATION. ANNUNCIATOR 14-10 "4KV BUS
VOLTAGE LON" IS ACTUATED AT 727. OF NOMINAL VOLTAGE. THE

PLANT STATUS WILL CHANGE IN RESPONSE TO THE LOSS OF ANY
OPERATING LOADS ON THAT BUS, IF THE AFFECTED BUS IS BUS
142/143/144 THE ASSOCIATED ESF BUS 147/148/149 HILL
DEENERGIZE, THIS HILL RESULT IN THE ASSOCIATED DIESEL
GENERATOR DG0/DGA/DGB/ AUTO START AND REENERGIZING THE s

AFFECTED BUS ORL1 IF 2/3 SERVICE BUSES ARE DEENERGIZED
CAUSING A STATION BLACKOUT SIGNAL TO BE GENERATED.

THE OPERATOR HAY LIMIT-THE CONSE0VENCES OF THIS ]
HALFUNCTION BY HANUALLY CLOSING THE AFFECTED BREAKER TO '

REENERGIZE THE DEAD 4160 VOLT BUS.

O' HALFUNCTION REMOVAL HILL RESTORE THE FAULTY AJ2
CONNECTOR AND RETURN THE AFFECTED BREAKER TO NORMAL..

(REV 2)
'
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ZION MALFUNCTION

CAUSE AND EFFECTS
,

E018 FAILURE OF SECOND LEVEL U/V RELAY TO SEQUENCE LOADS

TYPE: GENERIC, RB 1

,

A) ESF BUS 147
B) ESF BUS 148
C) ESF BUS 149 ,

i

CAUSE: SECOND LEVEL U/V RELAY DOES NOT LATCH (TOR 7;8;9) !
|
'

REF: LER 22-1-88-061
DVR 22-2-87-019
22E-1-4840 AP27 REV S '

22E-1-4840 AP69 REV G
22E-1-4840 AP32 REV V
22E-1-4840 AP70 REV G
22E-1-4840 AP37 REV S
22E-1-4840 AP95 REV G

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
NHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMME0!ATELY NOTICEABLE EFFECT. WHEN AN UNDERVOLTAGE
CONDITION OCCURS ON THE SELECTED BUS. THE ASSOCIATED
DIESEL GENERATOR HILL NOT AUTO START, AND THE SAFE

O'

SHUTDOWN LOADS DO NOT SEQUENCE ONTO THE BUS AS
REQUIRED.
MALFUNCTION REMOVAL WILL. RESTORE THE FAULTY SECOND LEVEL
U/V RELAY TO NORMAL.

(REV 3)
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ZION MALFUNCTION

CAUSE AND EFFECTS

EG01- MAIN GENERATOR VOLTAGE REGULATOR FAILURE

TYPE: DISCRETE, RV 100% + 15 VOLTS
0% - 15 VOLTS

CAUSE: FAILED VOLTAGE REGULATOR

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
MAIN GENERATOR SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 14-8B

PLT STA:IC37

EFFECTS:
NHEN THIS MALFUNCTION CECOMES ACTIVE, THE MAIN GENERATOR
VOLTAGE REGULATOR HILL FAIL TO A VALUE DETERMINED BY THE
SELECTED SEVERITY. THE GENERATOR OUTPUT VOLTAGE HILL
BEGIN TO CHANGE TO CORRESPOND TO THE SELECTED SEVERITY
AT A LOGARITHMIC RATE. AS THE DIFFERENCE BETHEEN THE
AC1UAL VOLTAGE AND THE BASE A03UST VOLTAGE SETTING
INCREASES, THE INDICATOR ON THE NULL METER -IEl-GE04
(ICB01), WILL MOVE FURTHER AWAY FROM ZERO. GENERATOR
MVARS HILL TREND IN THE DIRECTION OF THE VOLTAGE
CHANGE. IF THE GENERATOR VOLTAGE IS DECREASED THE
OPERATING hMPS OF RUNNING 4160 VOLT EQUIPMENT WILL
INCREASE. LOWERING GENERATOR VOLTAGE MAY POSSIBLY PLACEO THE MAIN GENERATOR IN AN UNDEREXCITED CONDITION WHERE
THE MVARS IS BELON THE A MuWABLE OPERATING ENVELOP AT
THE LONER SEVERITIES. If THE GENERATOR IS SUFFICIENTLY

-UNDEREXCITED, THE GENERATOR HILL TRIP AS THE GENERATOR
SLIPS A POLE.

IF THE GENERATOR VOLTAGE IS INCREASED, THE OPERATING
AMPS OF RUNNING 4160 VOLT EQUIPMENT WILL DECREASE.
GENERATOR MVARS HILL TREND IN THE DIRECTION OF THE
VOLTAGE CHANGE. RAISING GENERATOR VOLTAGE MAY POSSIBLY
PLACE THE MAIN GENERATOR IN AN OVEREXCITED CONDITION
WHERE THE MVARS IS ABOVE THE ALLOWABLE OPERATING ENVELOP
AT THE HIGHER SEVERITIES. WHEN THE MAXIMUM EXCITATION
LIMITER SETPOINT IS EXCEEDED, THE AUTOMATIC VOLTAGE
REGULATOR IS TRIPPED TO '0FF', THE BASE ADJUSTER IS-
POSITIONED TO THE FULL-LOAD PRE-POSITION AND ANNUNCIATOR
14-8B " VOLTAGE REGULATOR TRIP" IS ACTUATED.

MALFUNCTION REMOVAL HILL RESTORE THE FAILED VOLTAGE
REGULATOR TO NORMAL.

[REV 31
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ZION MALFUNCTION

CAUSE AND EFFECTS

I EG03 MAIN TRANSFORMD' '0H VOLTAGE SIDE GROUND

TYPE: GENERIC, NRB

A) IE MAIN TRANSFORMER
B) IN MAIN TRANSFORMER-

CAUSE: LIGHTNING STRIKE

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
MAIN GENERATOR SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 14-48, 14-6B, 14-1A.

PLT STA:IC37

'

EFFECTS: -

HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
TRANSFORMER HILL DEVELOP A GROUND ON THE LOW VOLTAGE
SIDE FROM A LIGHTNING STRIKE. ANNUNCIATOR 14-4B/6B
" MAIN TR IH/IE SUDDEN PRESSURE" IS ACTUATED AND THE-
GENERATOR i!!LL TRIP WHEN RELAY 86GIB IS ACTUATED BY THE
MAIN TRANSFORMER SUDDEN PRESSURE CONDITION. ANNUNCIATOR
14-1A " GENERATOR TRIP RELAY TRT;" ACTUATES WHEN-THE
GENERATOR TRIPS, WNICH KILL cab i A RESULTANT REACTOR
TRIP IF POWER !$ HIGH ENOUGH,

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS>

MALFUNCTION,
j

(REV 13

i
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'
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ZION MALFUNCTION

CAUSE A O EFFECTS
,
,

O EGOS DIFFERENTIAL CURRENT ON DIESEL GENERATORv,

TYPE: GENERIC, RB

A) DIESEL GENERATOR 0
B) DIESEL GENERATOR 1A
C) DIESEL GENERATOR IB

CAUSE: GROUND BETWEEN GENERATOR AND OUTPUT BREAKER

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 17-3B,18-30,19-30,17 2E,18-2E,
19-2E
LER 22-1-87-006
DVR's 22-1-86-076.

22-1-87-089 -

22-2-87-032
22-2-88-030
22-1-89-096
22-1-85-229

PLT STA: DIESEL GLNERATOR IN OPERATION

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTEDa

Os
DIESEL GENERATOR HILL DEVELOP A GROUND BETHEEN THE
GENERATOR AND THE OUTPUT BREAKER. ANNUNCIATOR
17/16/19-3B * DIESEL GENERATOR 18/1A/0 GROUND" WILL
ACTUATE. THE GROUND WILL RESULT IN A DIFFERENTIAL
CURRENT CONDITION OCCURRING.

THIS WILL CAUSE ANNUNCIATOR 17/18/19-2E " DIESEL
GENERATOR 18/1A/0 CURRENT DIFFERENTIAL" ACTUATES N1TH
THE FOLLOWING AUTOMATIC ACTIONS, MITH THEIR ASSOCIATED
ANNUNCIATORS, OCCURRING:
1). DIESEL GENERATOR BREAKER TRIPS
2) STOPS FUEL INJECTION TO THE DIESEL (NOT OBSERVABLE IN

MAIN CONTROL ROOM / SIMULATOR)
3) REMOVES FIELD EXCITATION FROM THE GENERATOR
4) BLOCKS CLOSURE OF DIESEL GENERATOR BREAKER
5) ENERGIZES DIESEL GENERATOR TRIP ALARM
6) SHORTS OUT THE THREE CURRENT TRANSFORMERS

'7) STRIPS LOADS FROM THE ASSOCIATED 4160 AND 480
VOLT BUSES

MALFUNCTION REMOVAL HILL RESTORE THE FAULTY DIESEL
GENERATOR TO NORMAL.

[REV 2)

O
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ZION MALFUNCTION

CAUSE AND EFFECTS

('] EG06 DIESEL GENERATOR VOLTAGE REGULATOR FAILURE
\--'

TYPE: GENERIC, RB (10 TIMES AS SENSITIVE AS NORMAL)

A) DIESEL GENERATOR 0
B) DIESEL GENERATOR 1A
C) DIESEL GENERATOR 1B

CAUSE: FAULTY VOLTAGE ADJUST RHEOSTAT CAUSES
VOLTAGE FLUCTUATIONS HHILE ATTEMPTING TO PARALLEL
ONTO BUS

REF: DIESEL GENERATOR AND AUXILIARIES SYSTEM DESCRIPTION
DVR 22-2-86-099
LER 22-1-86-061

,

PLT STA: STARTING DIESEL GENERATOR

EFFECTS: ,

WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO .
1

IMMEDIATELY NOTICEABLE EFFECT. MHEN THE OPERATOR l
ATTEMPTS TO PARALLEL THE DIESEL ONTO ITS ESF BUS, THE j
VOLTAGE ADJUSTMENTS MADE TO SET UP CONDITIONS TO CLOSE 1

THE OUTPUT BREAKER HILL BE 10 TIMES AS GREAT AS THEY |
'

WOULD BE NORMALLY. THIS HILL MAKE IT HORE DIFFICULT FOR
THE OPERATOR TO GET THE DIESEL GENERATOR AND THE BUS INO THE PROPER PARALLEL CONDITION.

HALFUNCTION REMOVAL HILL RESTORE THE FAULTY VOLTAGE
ADJUST RHEOSTAT TO NORMAL.

(REV 0)
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ZION MALFUNCTION

CAUSE AND EFFECTS

EG07 DIESEL GENERATOR SEIZURE

TYPE: GENERIC, RB

A) DIESEL GENERATOR 0
B) DIESEL GENERATOR 1A
C) DIESEL GENERATOR IB

CAUSE: BEARING FAILURE

REF: DIESEL GENERATOR AND AUXILIARIES SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 17-10, 18-18, 19-1B, 17-3A 18-3A, -

19-3A, 19-4E
LER 22-1-87-006
DVR's 22-1-85-229

22-1-86-076 '

22-2-87-032
22-1-87-089
22-2-88-030
22-1-89-096

PLT STA: DIESEL GENERATOR IN OPERATION

EFFECTS:

.g HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
DIESEL GENERATOR HILL HAVE A BEARING FAIL. THIS RESULTSe' IN THE DIESEL GENERATOR COMING TO AN IMMEDIATE HALT.
THE DIESEL GENERATOR OUTPUT BREAKER HILL TRIP HITH
ANNUNCIATOR 17/18/19-1B " BUS 149/148/147 DIESEL
GEN-18/1A/0 BKR 1493/1483/1473 TRIP" ACTUATING.
ANNUNCIATOR 17/18/19-3A " DIESEL GENERATOR 1B/1A/0
TROUBLE AND FAIL TO START" HILL ALSO BE ACTUATED. IF
THIS MALFUNCTION IS' ACTIVATED PRIOR TO STARTING THE
SELECTED DIESEL GENERATOR. THAT DIESEL HILL FAIL TO
START WITH ANNUNCIATOR 17/18/19-3A " DIESEL GENERATOR
18/1A/0 TROUBLE AND FAIL TO START" AND ANNA IATOR
17/18/19-4E " LOSS OF DC TO ENG PANEL" ACTUATING. ,

HALFUNCTION REMOVAL HILL RESTORE THE FAILED DIESEL
GENERATOR BEARING TO NORMAL.

[REV 31
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ZION MALFUNCTION

CAUSE AND EFFECTS
j

FWOI MAIN FEEDWATER PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB

A) TURB DRIVEN FEEDWATER PUMP IB
B) TURB DRIVEN FEEDMATER PUMP IC

CAUSE: FAULTY LOW BRG OIL PRESS TRIP PRESS SWITCH (63 LBOT)

REF: M-22 REV HA
M-530 SH3 REV K
MAIN FEEDWATER SYSTEM DESCRIPTION
22E-1-4840 FH53/54 REV V/Y
ANNUNCIATOR RESPONSE: 11-1B, 10-1A,
10-1B, 10-1C, 10-10, 10-2A, 10-2B,
10-2C, 10-20, 10-3A, 10-3B, 10-3C,
10-3D, 6-5A, 6-58, 6-SC, 6-SD. 10-1E

PLT STA: 100T. POWER HITH AFFECTED PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
FEED PUMP HILL TRIP AND THE AMBER FEEDWATER PUMP TURBINE
1 RIP LIGHT HILL ILLUMINATE. ANNUNCIATOR 11-1B/1C "FH
PUMP TURBINE IB/1C TRIP" HILL ACTUATE. THE ASSOCIATED

( PUMP RECIRC VALVE (1FCu-FH19/20) HILL REMAIN CLOSED DUE
\ TO THE LP & HP STOP VALVES CLOSING. PUMP DISCHARGE

FLOH, AS INDICATED ON IFI-FH19/20 (ICB05), DECREASES.
FEED HATER PUMP DISCHARGE HEADER PRESSURE, AS INDICATED
ON IPI-FH18 (ICB05), AND FEED HEADER PRESSURE, AS
INDICATED ON IPI-508 (ICB05), HILL ALSO DECREASE.

IF THE PLANT POWER LEVEL IS HIGH ENOUGH TO REQUIRE BOTH
TURBINE DRIVEN MAIN FEED PUMPS TO BE OPERATING, A PLANT
TRIP HILL RESULT DUE TO LOW STEAM GENERATOR LEVELS, OR
DUE TO SF/FF MISMATCH COINCIDENT HITH LON STEAM
GENERATOR LEVELS..

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY STARTING THE MOTOR DRIVEN MAIN
FEED PUMP. ANY ATTEMPT BY THE OPERATOR TO RESTART THE
AFFECTED MAIN FEED PUMP, NHILE THE HALFUNCTION IS
ACTIVE, IS INEFFECTIVE.

HALFUNCTION REMOVAL HILL RESTORE THE FAULTY LOW BEARING
OIL PRESSURE SHITCH TO NORMAL.

(REV 2)
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ZION MALFUNCTION

CAUSE AND EFFECTS ,

D FWO2 MOTOR DRIVEN FEED PUMP TRIP / FAILS TO START[a
TYPE: DISCRETE, RB

CAUSE: FAULTY (450) OVERCURRENT RELAY

REF: H-22 REV HA
MAIN FEEDHATER SYSTEM DESCRIPTION
22E-1-4840 FW) REV V
ANNUNCIATOR RESPONSE: 11-1A, 11-2A

PLT STA: MOTOR DRIVEN FEED PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE MOTOR DRIVEN
MAIN FEED PUNP BREAKER HILL TRIP. PUMP CURRENT
INDICATION DECREA3ES TO ZERO. ANNUNCIATOR 11-1A
"FEEDMATER PUMP 1A TRIP" ACTUATES, AND THE CONTROL
SWITCH AMBER LAMP ILLUMINATES. PUHF RECIRC VALVE,
IFCV-FH21A, HILL REMAIN CLOSED DUE TO-THE PUMP BREAKER
OPENING. FEED MATER PUMP DISCHARGE HEADER PRESSURE, AS
INDICATED ON IPI-FH18 (ICB05), AND FEED HEADER PRESSURE,
AS INDICATED ON IPI-508 (ICB05), WILL ALSO DECREASE.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND AMBER LAMP BY
PLACING THE CONTROL SWITCH IN THE TRIP POSITION. IF THE-

( OPERATOR ATTEMPTS TO RESTART THE PUMP, THE BREAKER HILL
CLOSE THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORMAL OPERATION.

(REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS

FH03 CONDENSATE / CONDENSATE BOOSTER PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB

A) CONDENSATE / CONDENSATE BOOSTER PUNP 1A
B) CONDENSATE / CONDENSATE BOOSTER PUMP IB
C) CONDENSATE / CONDENSATE BOOSTER PUMP IC
0) CONDENSATE / CONDENSATE BOOSTER PUMP ID

J CAUSE: FAULTY (450) OVERCURRENT-RELAY

REF: M-25 REV H
CONDENSATE SYSTEM DESCRIPTION
22E-1-4840 CD1 REV K ,

22E-1-4840 CD2 REV K
'

I22E-1-4840 C03 REV K
22E-1 4840 CD4 REV K
22E-1-4840 CD6 REV C
ANNUNCIATOR RESPONSE: 12 9A, 11 40, 12-3C, 12-7C>

PLT STA: 100't. POWER, MITH THE AFFECTED PUMP IN SERVICE ;,

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
CONDENSATE / CONDENSATE BOOSTER PUMP BREAKER HILL TRIP.'

/ PUMP CURRENT INDICATION DECREASES TO ZERO. ANNUNCIATOR
( 12-9A " BREAKER TRIP" ACTUATES,'AND THE CONTROL SHITCH

AMBER LAMP ILLUMINATES. GLAND STEAM CONDENSER Fl.0H, AS
INDICATED ON IFI-CD23.(ICB04), HILL DECREASE SLIGHTLY
THEN. RETURN TO NORMAL AS THE GLAND STEAM CONDENSER /SJAL
CONDENSER BYPASS VALVES CLOSE TO MAINTAIN FLOH.

CONDENSATE PUMP DISCHARGE HEADER PRESSURE, AS INDICATED
BY IPI-CD27-(ICB04), AND CONDENSATE B005TER PUNP
DISCHARGE PRESSUPS, AS INDICATED BY IPI-CD62 (1CB04).
WILL DECREASE TO THE PRESSURE SUPPLIED BY THE REMAINING
PUMPS. NHEN THE FEED PUMP SUCTION PRESSURE, AS
INDICATED BY IPI-C033B (ICB05), DECREASES TO 275 PSIG,
ANNUNCIATOR 11-40 "FH PUMP SUCT PRESS LON (, NPSH LOH"
WILL ACTUATE. AT 160 PSIG, THE FEED PUMP NPhi, 'ONTROL
CIRCUIT WILL START THE STANDBY CONDENSATE /CONDtNSATE
BOOSTER PUMP,: OPEN THE GLAND STEAM CONDENSER /SJAE
CONDENSER BYPASS VALVES, OPEN THE HEATER ORAIN TANK
LEVEL CONTROL VALVES, AND CLOSE THE BOOSTER PUMP RECIRC
VALVE. ANNUNCIATOR 12- 3C "CNDS ti BOOSTER _ PUMP-AUTO
START" HILL BE ACTUATED.

O
i

l''
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i

1.10N MALFUNCTION I
\.

: CAUSE AND EFFECTS l

!

.

'

FWO3 -CONDENSATE / CONDENSATE B0053ER PUMP TRIP / FAILS TO START (cont.)
|

'

THE OPERATOR MAY RESET THE TRIP ANNUNCIATOR AND AMBER
LAMP BY PLACING THE CONTROL SWITCH IN THE TRIP |
POSITION.- IF THE OPERATOR ATTEMPTS TO RESTART THE- '

PUMP, THE BREAKER WILL CLOSE THEN !HMEDIATELY TRIP
OPEN. ANY AUTO SIGNAL WILL ALSO BF INEFFECTIVE IN
STARTING THE TRIPPED PUMP.

MALFUNCTION REMOVAL WILL RESTORC THE
OVERCURRENT RELAY TO NORMAL OPERATION.

(REV 2)
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ZION MALFUNC710H

CAUSE AND EFFECTS

FH04 HEATER DRAIN PUMP TRIP / FAILS TO START

T@!: GENERIC, RB

A) HEATER DRAIN PUMP 1A
B) HEATER DRAIN PUMP 18
C) HEATER DRAIN PUMP IC

CAUSE: FAULTY (450) OVERCURRENT RELAY

REF: M-27 REV U
E N. ACTION STEAM AND FEEDHATER HEATER VENTS AND DRAINS
SYS hH DESCRIPTION
22E-1-4840 HD1 REV Q
22E-1-4840 HD2 REV O

'

2''E 1-4840 HD3 REV Q
ANNUNCIATOR RESPONSE: 12-9A, 12-7C, 12-60

PLT STA:AFFECTED HEATER DRAIN PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
HEATER DRAIN NMP BREAKER WILL TRIP. PUMP CURRENT
INDICATION DECREASES TO ZERO. ANNUNCIATOR 12-9A

1

" BREAKER TRIP" ACTUATES, AND THE CONTROL SWITCH AM8ER
LAMP ILLUMINATES. THE ASSOCIATED PUMP RECIRC VALVE

! (IFCV-HD48/49/50) WILL AUTO OPEN AS PUMP DISCHARGE FLON,
AS INDICATED ON IFI-HD23/24/25 (ICB04), DECREASES TO <
390,000 #/HR.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE AMBER
LAMP BY PLACING THE CONTROL SWITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP.
THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP OPEN.

'

'

HALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORMAL OPERATION.

(REV 3)
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ZION HALFUNCTION

CAUSE AND EFFECTS

FROS MOTOR DRIVEN AUX FEEDWATER PUMP iRIP/ FAILS TO START

TYPE: GENERIC, RB

A) MOTOR DRIVEN AUX FEEDWATER PUMP IB
B) MOTOR DRIVEN AUX FEEDWATER PUMP 1C

CAUSE: FAULTY (450) OVERCURRENT RELAY

REF: M-22 REV HA
AUX 1LIARY FEEDWATER SYSTEM DESCRIPTION
22E-1-4840 FH2 REV AL
22E-1-4840 FH3 REV AK
ANNUNCIATOR RESPONSE: 2-78, 10-3A 10-3B, 10-3C, 10-30

PLT STA:AFFECTED MOTOR DRIVEN AUX FEEDWATER PUMP IN OPERATION

EFFECTS:
HHEN'THIS HALFUNCTION BEconds ACTIVE, THE SELECTED
AUXILIARY-TEEDHATER PUMP BREAKER HILL TRIP. PUMP
CURRENT INDICATION DECREASES TO ZERO. ANNUNCIATOR 2-78
" AUX FH PUMPS 18, 1C TRIP" ACTUATES, AND THE CONTROL
SWITCH AMBER LAMP ILLUMINATES. THE SELECTED AUX
FEEDWATER PUMP DISCHARGE PRESSURE, AS INDICATED ON
IPI-FW238/248 (1EB12), AND AUXILIARY FEEDWATER FLOW TO
THE STEAM GENERATORS AS INDICATED ON IFI-FH02/03/04/05

O- ()CB12), DECREASES TO ZERO, (IF NO OTHER AUX FEED PUMPS
ARE RUNNING).s- ,

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE AHBER
LAMP BY PLAC7.NG THE CONTROL SWITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP,
THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP OPEN. ANY

AUTOMATIC SIGNAL HILL ALSO BE INEFFECTIVE IN STARTING
THE TRIPPED PUNP.

MALFUNCTION REMOVAL WILL RESTORE THE OVERCURRENT RELAY
TO NORMAL.0PERATION.

(REV 1)

,
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ZION MALFUhCHON

CAUSE AND EFFECTS j
'

FH06 TURBINE DRIVEN AUX FEEDHATER PUHi TRIP / FAILS TO START ! q
,

a . 9.

CTYPE: DISCRETE, RB

CAUSE: FAULTY TURBINE OVERSPEED SIGNAL j

REF: H-22 REV HA
AUXILIARY FEEDHATER SYSTEM DESCRIPTION
ANNUNCIATGR RESPONSE: 2-6A, 2-98, 10-3A, 10-3B, 10-3C,

,

10-30
DVR 22-1-87-034
LER 22-1-87-044

PLT STA: TURBINE DRIVEN AUX FEEDWATER PUMP IN OPERATION

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE TURBINE DRIVEN
AUXILIARY FEEDHATER PUMP HILL TRIP. THE TURBINE TRIP

--

VALVE HILL TRIP CLOSED AND ANNUNCIATOR 2-9B " AUX
FEEDHATER PUMP 1 A TURB TRIP VALVE CLOSED" HILL BE (
ACTUAT C. AUX FEEDHATER PUMP 1A DISCHARGE PRESSURE, AS
INDICATED ON IPI-FH22B (ICB12), AND AUXILIARY FEEDHATER
FLOH TO THE S1EAM GENERATORS, AS INDICATED ON
IFI-FH02/03/04/05 (ICB12), DECREASES TO ZERO, (IF NO -

OTHER AUX FEED PUMPS ARE RUNNING).

ANY ATTEMPT BY THE OPERATOR TO 7'lALLY RESTART THE
PUMP, WHILE THE MALFUNCTION IS ih;,;RTED, HILL BE
INEFFECTIVE. ANY AUTOMATIC START SIGNALS RECEIVED,
WHILE THE HALFUNCTION IS ACTIVE, HILL ALSO BE
INEFFECTIVE IN RESTARTING THE TRIPPED PUMP.

'

HALFUNCTION REMOVAL HILL RESTORE THE OVERSPEEC SIGNAL TO
NORMAL.

(P,EV 2]

4O
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ZION MALFUNCTION

I
CAUSE AND EFFECTS

,

- FH09 LOSS OF CONDENSER VACUUM

TYPE: DISCRETE. RV 100'; 16000 CFM 9 15 PSID i

CAUSE: MAIN CONDENSER EXHAUST B00i TAILURE

REF: H 40 REV AA
ANNUNCIATOR RESPONSE: 13-SC, 13-2A

PLT STA:IC39

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, CONDENSER VACUUM ,

HILL BE LOST TO THE ATMOSPHERE AT A RATE DETERMINED BY
THE SELECTED SEVERITY. THE CONDE.NSER VACUUM B RECORDER
AND CONDENSER PRESSURE HETER IPI-I'14 ON ICB04 HILL'SH0H
THE DECREASING VACUUM CONDITION. 3.NNUNCIATOR 13-SC
" CONDENSER VACUUM LOH" HILL BE ACTUATED AT < 27" HG.-

CONDENSER TEMPERATURES HILL INCREASE AND MEGAHATT
ELECTRIC OUTPUT WILL DECREASE IN PROPORTION TO THE MAIN
CONDENSER VACUUM DECREASE. THE OPERATOR MAY TRY TO
LIMIT THE CONSEQUENCES OF THIS MALFUNCTION BY PLACING
ADDITIONAL AIR REMOVAL EQUIPMENT IN OPERATION, HOWEVER
THE MAXIMUM SEVERITY OF THIS HALFUNCTION IS IN EXCESS OF
THE TOTAL AIR REMOVAL CAPABILITIES,

CONTINUED VACUUM LOSS HILL RESULT IN A TURBINE, AND=
SUBSEQUENT REACTOR TRIP AT < 21" HG HITH ANNUNCIATOR
13-2A "TURB TRIP VACUUM LOH" ACTUATING. ANNUNCIATOR
6-lE " TURBINE TRIP REACTOR TRIP":IS ACTUATED.
ANNUNCIATOR 7-1E " CONDENSER NOT AVAILABLE C-9" HILL
ACTUATE AT < 17" HG HITH THE LOSS OF STEAM DUMP
CAPABILITY TO THE MAIN CONDENSER RESULTING. THE EXCESS
DECAY HF.AT HILL BE RELEASED TO THE ATMOSPHERE BY THE

-STEAM GENERATOR SAFETY VALVES.

MALFUNCTION REMOVAL HILL-ONLY RESTORE THE MAIN CONDENSER
EXHAUST BOOT TO NORMAL,

[REV )]
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ZION HALFUNCTION

CAUSE AND EFFECTS j

FH10 HOTHELL LEVEL CONTROLLER FAILS HIGH

TYPE: GENERIC, RB

A) NORMAL OVERFLOH CONTROLLER ILC-C074A
B) EMERGENCY OVERFLOW CONTR0Lt.ER ILC-C074B

CAUSE: ~ CONTROLLER FAILURE RESULTS IN CONTROL VALVE OPENING

REF: H-37 SHT i REV AF
.

22E-1-4840 SC8
,

22E-0-4840 SC3, SCs. SC99
INSTR CAL PROC IL-C003, IL-C074
CONDENSATE HAKEUP HATER SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 12-28, 12-20, 12-2C

PLT STA:IC39

EFFECTS:
WHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
CONTROLLER HILL Fall'HIGH, THIS RESULTS IN ITS
ASSOCI ATED OVERFLOH VALVE OPENING HHICH HILT. CAUSE AN
ACTUAL HOTHELL LEVEL DECREASE. THE NORMAL OVERFLOH
VALVE FLOH IS DISPLAYE0 ON IFR-C006 (ICB04) AND HILL '

INCREASE If THAT IS THE AFFECTED VALVE AND DECREASE IF
IT IS THE UNAFFECTED VALVE,

AS HOTHELL LEVEL, AS INDICATED ON ILI-C008 (ICB04),
DECREASES, THE. NORMAL HAKEUP VALVE, ILCV-C008A, HILL
OPEN.AS LEVEL CONTINUES-TO DECREASE ANNUNCIATOR 12-20
" CONDENSER EHERGENCY MAKEUP" HILL ACTUATE HITH EMERGENCY

'

HAKEUP VALVE ILCV-C008B OPENING. CONDENSATE MAKEUP PUHF
1SC005-(0CB04) HILL ALSO START TO ATTEMPT TO RECOVER
HOTHELL LEVEL. ANNUNCIATOR 12-2C " CONDENSER HOTHELL
LEVEL HIGH LOH" ACTUATES AND CONDENSATE MAKEUP PUMP
OSC004 (OCB04) HILL AUTO START.

,

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY HANUALLY ISOLATING THE AFFECTED VALVE.

HALFUNCTION REMOVAL HILL RESTORE THE FAILE0 CONTROLLEF:
TO NORMAL,

7

(REV 23-

'
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ZION MALFUNCTION

CAUSE AND EFFECTS

('~h FH11 HOTHELL LEVEL CONTROLLER FAILS LOH
w/

TYPE:- GENERIC, RB

A) NORMAL HAKE-UP CONTROLLER ILC-CD08A
B) EMERGENCY MAKE-UP CONTROLLER-ILC-CD08B

-CAUSE: CONTROLLER FAILURE RESULTS IN CONTROL VALVE OPENING

REF: H-37 SHT 1 REV AF
22E-1-4840 SC8
22E-0-4840 SC3, SC4, SC99
INSTR CAL PROC IL-CD08, IL-CD74
CONDENSATE HAKEUP HATER SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 12-2D, 12-2B, 12-2C

,

PLT STA:IC39

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
CONTROLLER HILL FAIL LOH. THIS RESULTS IN ITS
ASSOCIATED HAKEUP VALVE OPENING HHICH HILL CAUSE AN
ACTUAL HOTHELL LEVEL INCREASE. THE NORMAL AND EMERGENCY
HAKEUP VALVE FLOH IS DISPLAYED OH IFR-CD06 (ICB04) AND
HILL INCREASE IF THAT IS THE AFFECTED VALVE AND NORMAL

L

f]-s
HAKEUP HILL DECREASE.IF IT IS THE UNAFFECTED VALVE.

'

t
' AS HOTHELL LEVEL, AS INDICATED ON ILI-CD08 (ICB04),

INCREASES, THE NORMAL OVERFLOH VALVE, ILCV-CD74A, WILL
OPEN ASLEVELCONTINUES TO INCREASE. ANNUNCIATOR 12-2B
" CONDENSER EMERGENCY OVERFLOH" HILL ACTUATE HHEN THE
EMERGENCY OVERFLOH VALVE ILCV-CD745 OPENS. ANNUNCIATOR
12-2C " CONDENSER HOTHELL LEVEL HIGH LOH" ACTUATES.

L
'

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY HANUALLY ISOLATING THE AFFECTED VALVE.

HALFUNCTION REH0 VAL HILL RESTORE THE FAILED CONTROLLER

|
TO NORMAL.

[REV 2]

,
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-ZION MALFUNCTION

CAUSE AND EFFECTS ,

i

A FH16 LOH PRESS FH HTR 15 TUBE LEAK
"

U
TYPE: GENERIC,-_RV 100% - 2000 GPM @ NORMAL.0PERATING DP

A) FEEDWATER HEATER 15A
B) FEEDHATER HEATER ISB
C) FEEDHATER-HEATER ISC

CAUSE: ' TUBE FAILURE AT INLET TUBE SHEET

REF: M-26 REV K {
M-27 REV U {
EXTRACTION STM & FH HTR VENTS & DRAINS- !

SYSTEM DESCRIPTION i

ANNUNCIATOR RESPONSE: 12 4E

PLT STA:IC39

EFFECTS:
HHEN THIS MALFUNCTION BECOMES AC11VE, THE SELECTED
FEEDWATER HEATER 15 TUBES HILL BEGIN TO LEAK. THE RATE
OF LEAKAGE HILL BE DETERMINED BY THE SELECTED SEVERITY. ;

'
THIS RESULTS IN AN INCREASING LEVEL IN-THE AFFECTED 15
FEEDHATER HEATER AS THE FEEDWATER LEAKS INTO THE STEAM
SIDE OF T'iE FEEDHATER HEATER. THIS HILL CAUSE A

-
DECREAST N '"E CONDENSATE HATER TEMPERATURE ')UT OF THE
HEATER A .6 AREA IS AVAILABlE FOR HEAT TRANSFER,

| AS LEVEL CunlINVES TO INCREASE IN THE-AFFECTED 15
FEEDHATER HEATER, HORE HATER HILL PASS ON TO THE- o

ASSOCIATED 15 FEEDHATER DRAIN COOLER HITH ANNUNCIATOR L
12-4E "HTR ISA-B-C LEVEL HIGH" ACTUATING AS'THE-

FEEDHATER HEATER LEVEL-IS INCREASED T0 THE ALARM LEVEL
SETPOINT AND THE ASSOCIATED EMERGENCY DRAIN VALVE HILL 1

OPEN TO THE MAIN CONDENSER TO LIMIT THE LEVEL IN THE
HEATER. ANNUNCIATOR 12-5E "HTR ISA-B-C EMERG DRAIN
OPEN" IS-ACTUATED.

HALFUNCTION REMOVAL HILL ONLY RESTORE THE AFFECTED 15
FEEDHATER HEATER PIPING INTEGRITY,

-(REV-2)

i

-

'
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ZION MALFUNCTION

CAUSE AND EFFECTS

( FH2O LOH PRESS FH HTR 11 TUBE LEAK-

TYPE: GENERIC, RV. 1007. - 2000 GPM 0 NORMAL OPERATING DP ;.

A) FEE 0 HATER HEATER 11A
B) FEE 0 HATER HEATER 11B
C) FEEDHATER HEATER IIC

CAUSE: TUBE FAILURE AT INLET TUBE SHEET

REF: H-26 REV K
H-28 REV 0
EXTRACTION STM & FH HTR VENTS & DRAINS

SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 12-SA

PLT STA:IC39

. EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
FEEDHATER HEATER 11 TUBES HILL BEGIN TO LEAK. - THE RATE-

OF LEAKAGE HILL BE DETERMINED BY THE SELECTED SEVERITY.
THIS RESULTS IN AN INCREASING-LEVEL IN THE AFFECTED 11
FEE 0 HATER HEATER AND ITS A'SOCIATED FLASH TANK, AS THE

- FEE 0 HATER LEAKS INTO THE 5fEAM SIDE OF THE FEEDHATER
p HEATER. -THIS HILL.CAUSE A SLIGHT DECREASE IN THE

CONDENSATE HATER TEMPERATURE OUT OF THE HEATER AS LESS
'

AREA IS AVAILABLE FOR HEAT-TRANSFER.

-AS LEVEL CONTINUES TO INCREASE IN THE AFFECTED 11
FEE 0 HATER HEATER / FLASH TANK, THE FLASH TANK NORMAL LEVEL
CONTROL VALVE HILL OPEN FURTHER TO LOHER THE HATER LEVEL
PASSING MORE HATER THROUGH THE ASSOCIATED 11 FEEDHATER
ORAIN COOLER, HHEN THE HALFUNCTION SEVERITY IS
INCREASED SUFFICIENTLY TO INCREASE FEEDWATER HEATER
LEVEL HITH THE NORMAL LEVEL CONTROL VALVE FULLY OPEN,
THE ASSOCIATED EHERGENCY ORAIN VALVE HILL OPEN TO THE
MAIN CONDENSER TO LIMIT THE LEVEL IN THE HEATER.
ANNUNCIATOR 12-5A " FLASH TANK EMERG DRAIN OPEN" IS
ACTUATED.

HALFUNCTION REMOVAL HILL ONLY RESTORE THE AFFECTED 11
FEE 0 HATER HEATER PIPING INTEGRITY,

(REV-3]

h
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ZION MALFUNCTION

CAUSE'AND EFFECTS

FH22 FEED LINE BREAK INSIDE CONTAINMENT

-

TYPE: GENERIC, NRVI 1007. - 6000 GPM P NOP

'

A) SG 1A FEED LINE
B) SG'1B FEED LINE
C) SG IC FEED LINE
0) SG 10 FEED LINE

CAUSE: PIPE BREAK AT STEAM GENERATOR INLET

REF: -M-22 REV HA
ANNUNCIATOR RESPONSE: 20-1A, 10-2A, 19-1A, 10-3A, 6-7A,
10-lE, 4-6A, 6-3E, 3-SB, 3-5A, 6-6A

PLT STA:IC39

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, LEAKAGE OF
FEE 0 HATER TO THE CONTAINMENT ATMOSPHERE WILL RESULT.
THE RATE OF MASS LOSS HILL BE DETERMINED BY THE SELECTE0
SEVERITY CONTAINMENT TEMPERATURE, MOISTURE LEVELS, AND.

SUMP LEVELS MAY-INCREASE DEPENDENT UPON THE SELECTED
MALFUNCTION SEVERITY.

.- THE SELECTED STEAM GENERATOR LEVEL HILL DECREASE AT A
RATE PROPORTIONAL TO THE SELECTED SEVERITY HHILE ITS:

,

L PRESSURE HILL DECREASE AS THE STEAM GENERATOR BLONS 00HN
'

TO CONTAINHENT. INDICATED FEE 0 HATER FLON TO THE
AFFECTED STEAM-GENERATOR HILL INCREASE. AS THE SELECTED
SEVERITY IS INCREASED, THE RATE OF MASS LOSS TO

-CONTAINMENT HILL INCREASE. THE PLANT HILL TRIP ON LOW
STEAM GENERATOR LEVEL HITH SF/FF MISMATCH OR ON A SAFETY-
INJECTION SIGNAL GENERATED BY HIGH CONTAINMENT PRESSURE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY ISOLATING THE AFFECTED STEAM
GENERATOR..

MALFUNCTION SEVERITY t1AY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR HUST BE RESET-T0 RECOVER
FROM THIS MALFUNCTION.

[REV 3]
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ZION HALFUNCTION

CAUSE AND EFFECTS

FH25 MAIN FEED REG VALVE SEAT LEAKAGE

TYPE: GENERIC, RV 100% - 10% OF-VALVE CAPACITY

A) ILCV-FHS10
B) ILCV-FH540
C) ILCV-FH520-
0) ILCV-FHS30

CAUSE: EXCESSIVELY HORN VALVE Sr.AT

REF: H-22 REV HA
ANNUNCIAten,REsrunst: 10-2A, 10-3A, 13-1B, 11-1B
GOP '

PLT STA:IC20

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED HAIN
FEED REG VALVE HILL LEAK BY. THE RATE OF LEAKAGE HILL
BE DETERMINED BY THE SELECTED SEVERITY. AT LOHER

''
HALFUNCTION SEVERITIES, THE INCREASE IN FEE 0 HATER FLOW
TO THE ASSOCIATED STEAM GENERATOR HILL CAUSE LEVEL TO
INCREASE. ANHUNCIATOR 10-2A/B/C/D " STEAM GENERATOR LOOP
A/B/C/D LEVEL DEVIATION" HILL ACTUATE AT THE ALARM LEVEL
SETPOINT FOR LEVEL DEVIATION FROH PROGRAM LEVEL. THE

('~- AFFECTED FEED REG VALVE HILL CLOSE DOHN TO RETURN STEAM
-\ GENERATOR LEVEL TO THE PROGRAM LEVEL. AT HIGHER

HALFUNCTION SEVERITIES THE RATE OF LEAKAGE WITH THE FEED
REG VALVE FULLY CLOSED HILL BE GREATER THAN THE REQUIRED
FEEDHATER FLOH CAUSING STEAM GENERATOR LEVEL TO CONTINUE
TO INCREASE. THE FEE 0 HATER ISOLATION VALVE IN THE
AFFECTED FEED HEADiR CAN BE THROTTLED TO CONTROL STEAM
GENERATOR LEVEL. IF LEVEL IS ALLOHED TO INCREASE TO THE
FEEDHATER ISOLATION SETPOINT, A FH ISOL HILL OCCUR,
CAUSING THE HAIN TURBINE AND FH PUMPS TO TRIP.

AN INDICATIOH OF-THIS HALFUNCTION, AT HIGHER POWER
LEVELS, HILu BE A SHALLER CONTROLLING SIGNAL HILL BE
SENT TO THE AFFECTED VALVE.

HALFUNCTION REMOVAL HILL RESTORE THE AFFECTED FEED REG
VALVE TO NORMAL.

[REV 3)

'
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ZION HALFUNCTION

CAUSE AND EFFECTS

-f~' .

FW26 MAIN FEED LINE BREAX BEFORE MAIN FEED ISOLATION VALVE
1

\'
TYPE: GENERIC, RV 100% = 16" PIPE BREAK 9 NOP

A) HAIN FEED LINE TO S/G 1A
B) MAIN FEED LINE TO S/G IB
C) HAIN FEED LINE TO S/G IC
D) HAIN FEED LINE TO S/G 10

CAUSE: PIPE FAILURE BETHEEN UPSTREAM CHECK VALVE AND HAIN FEED
ISOLATION-VALVE (IMOV-FW18/16/17/19)

REF: H-22 REV HA
GEN, ARRANGEMENT DHGS H-5 & H-6
ANNUNCIATOR RESPONSE: 12-20, 10-2A, 10-1A, 10-3A, 6-7A,v

10-1E, 6-6A

PLT STA:!C39

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED HAIN
FEED ~LINE HILL LEAK TO THE TURBINE BUILDING. THE RATE
OF HASS LOSS FROM THE FEEDHATER SYSTEM HILL BE
DETERMINED BY THE-SELECTED SEVERITY, THE LOSS OF MASS -

TO THE ASSOCIATED STEAM GENERATOR HILL RESULT IN A
DECREASING LEVEL, ANNUNCIATOR 10-2A/B/C/D " STEAM

O' GENERATOR LOOP A/B/C/D LEVEL DEVIATION" ACTUATES AT THE
ALARM LEVEL SETPOINT FOR DEVIATION FROM THE PROGRAM
. LEVEL,

THE ASSOCIATED FEED REG VALVE HILL OPEN TO ATTEMPT TO
RECOVER THE DECREASING LEVEL HHICH HILL INCREASE THE
FLOH OUT OF THE BREAK, THE AFFECTED MAIN FEED LINE FLOH
HILL BE GREATER THAN THE OTHER FEED LINES, ANNUNCIATOR
10-1A/B/C/D " STEAM GENERATOR LOOP A/B/C/D FLOW HISMATCH"
HILL ACTUATE AT THE ALARM SETPOINT.

HHEN THE AFFECTED STEAM GENERATOR LEVEL DECREASES TO THE
ALARM LEVEL SETPOINT, ANNUNCIATORS 10-3A/B/C/D " STEAM*

GENERATOR LOOP A/B/C/D LEVEL HI-HI LOW LO-LO" WILL
ACTUATE.

THE PLANT HILL TRIP DUE TO LO-LO STEAM GENERATOR LEVEL
HHEN LEVEL REACHES THE TRIP SETPOINT, ANNUNCIATORS
10-3A/B/CID " STEAM GENERATOR LOOP A/B/C/D LEVEL HI-HI
LOW LO-LO" HILL REFLASH AND 6-7A/B/C/D "STH GEH L W

LA/B/C/D LOW LOW REACTOR TRIP" WILL ACTUATE.

THE OPERATOR HAY LIMIT'THE CONSEQUENCES OF THIS
HALFUNCTION BY HANUALLY ISOLATING THE AFFECTED MAIN FEED
LINE.

() HALFUNCTION REMOVAL HILL ONLY RESTORE THE PIPING
INTEGRITY,

(REV 23 j
'
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ZION HALFUNCTION-

CAD 9E AND EFFECTS

4

;j-s FH28 AUX FEEDHATER LINE RUPTURE
i i
s'

TYPE: _ GENERIC, RV 100% - 3" PIPE BREAK AT NOP

A). AUX FEED LINE TO STH GEN 1A
B) AUX FEED LINE TO STM GEN IB
C) AUX FEED LINE TO STM GEN IC
D) AUX FEED LINE TO STM GEN 10

1

CAUSE: PIPE BREAK ON COMMON HEADER DOWNSTREAM OF MOV ISOLATIONS

REF: H-22 REV HA
ANNUNCIATOR RESPONSE: 2-6A, 10-3A

;

PLT STA: AUX FEEDHATER SYSTEM IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS A LOSS OF
AUX FEEDWATER-TO THE AUXILIARY BUILDING. THE RATE OF
HASS LOSS HILL BE DETERMINED BY THE SELECTED SEVERITY.
AS HALFUNCTION SEVERITY IS INCREASED, THE RATE OF HASS
LOSS HILL INCREASE. AUX FEEDHATER FLOW TO THE AFFECTED
STEAM GENERATOR, IFI-FH02/03/04/25 (ICB08), HILL
DECREASE HARKEDLY HITH THE OTHER STEAM GENERATOR
INDICATING A SLIGHT DECREASE IN FLOH. THE HASS LOST
FROM THE AUX-FEEDHATER SYSTEM HILL ACCUMULATE IN THE

CN PIPE CHASE. THE ASSOCIATED STEAM GENERATOR LEVEL HILL
\m l DECREASE DUE TO THE LOSS OF HAKEUP FLOH.
,

,

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY:HANUALLY ISOLATING THE LEAK HHICH HILL
ALSO RESULT IN A LOSS OF AUXILIARY FEEDHATER FLOW TO THE
ASSOCIATED STEAM GENERATOR.

-HALFUNCTION REMOVAL HILL ONLY RESTORE THE PIPING
'

INTEGRITY.

[REV 1]
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ZION MALFUNCTION-

CAUSE AND EFFECTS
,

('' IA01 LOSS Of INSTRUMENT AIR
V) .

TYPE: GENERIC, RV 100% = 2000 SCFM @ 110 PSID-

A) INSTRUMENT AIR COMPRESSOR 1A DISCHARGE PIPING-

B)-INSTRUMENT AIR COMPRESSOR OB DISCHARGE PIPING

CAUSE: PIPING FAILURE IMMEDIATELY UPSTREAM OF INSTRUMENT AIR -
RECEIVER

REF: AOP-3.3 APPENDIX A & C
M-72 REV R
PLANT AIR SYSTEMS DESCRIPTION
ANNUNCIATOR RESPONSE: 23-78
LER 20-1-88-02S

,

PLT STA:IC37

EFFECTS:-
NHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
INSTRUMENT-AIR PIPE HILL BEGIN TO LEAK TO THE
ATMOSPHERE. THE RATE OF AIR LOSS HILL BE DETERMINED BY
THE SELECTED SEVERITY. INSTRUMENT AIR HEADER PRESSURE,
AS INDICATED ON OPI-IA01 (OCB04), WILL DECREASE.

AS HALFUNCTION SEVERITY IS INCREASED, THE COMPRESSORS

O. LOAD AS FOLLONS:

9 110 PSIG INChEASING AND REMAINS OVER 105 PSIG FOR
MORE- THAN is MINUTES - LEAD COMPRESSOR OB STOPS-
0 108 PSIG INCREASING - LEAD COMPRESSOR OB UNLOADS
0-106 PSIG INCREASING AND REMAINS OVER 101 PSIG FOR
MORE THAN IS MINUTES - DEMAND FOLLOW COMPRESSOR 1A
STOPS

'9.105 PSIG DECREASING - LEAD' COMPRESSOR OB HALF LOADS
-9 104 PSIG INCREASING - DEMAND FOLLOW COMPRESSOR 1A
UNLOADS

e 103 PSIG DECREASING - LEAD COMPRESSOR OB LOADS FULLY
9 102 PSIG INCREASING AND REMAINS OVER 97 PSIG FOR
MORE THAN IS MINUTES -1 STANDBY COMPRESSOR 2A STOPS
e 101 PSIG DECREASING DEMAND FOLLOL; COMPRESSOR 1A

-

HALF LOADS

9 100 PSIG INCREASING - STANDBY COMPRESSOR 2A UNLOADS
@ 99 PSIG DECREASING - DEMAND FOLLON-COMPRESSOR 1A
LOADS FULLY
@ 97 PSIG DECREASING - STANDBY COMPRESSOR 2A HALF LOADS
@ 95 PSIG-DECREASING - STANUBY COMPRESSOR.2A LOADS FULLY

O
+0276/1
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ZION MALFUNCTION

CAUSE AND EFFECTS

IA01 LOSS OF INSTRUMENT AIR (cont )

AT HIGHER SEVERITIES, ANNUNCIATOR 23-7B " INSTRUMENT AIR
RECEIVER PRESS LOH" HILL BE ACTUATED AT 90 PSIG
DECREASING. THE AIR OPERATED VALVES WILL GO TO THEIR
FAIL POSITION IF AIR SYSTEM PRESSURE DECREASES BELOH 70
PSIG.

MALFUNCTION REMOVAL WILL ONLY RESTORE THE INSTRUMENT-

AIR PIPING INTEGRITY,

[REV 3)
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ZION HALFUNCTION

CAUSE AND EFFECTS
,

1

IA02 'OSS OF SERVICE AIR

TYPE: GENERIC, RV 100% - 3500 SCFM 9 110 PSID

A) SERVICE AIR RECEIVER ISA005
B) SERVICE AIR RECEIVER 25A005

CAUSE: PIPE FAILURE HMEDIATELY DOHNSTREAM OF SERVICE AIR
RECEIVER OUTLC' ISOLATION (1/25A0011)

REF: H-71 REV AH
PLANT AIR SYSTEMS DESCRIPTION
22E-1-4840 SA1 REV J
22E-1-4840 SA2 REV J
ANNUNCIATOR RESPONSE: 23-70

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION sic 0HES ACTIVE, THE SELECTED
SERVICE AIR PIPE HILL BEGIN TO LEAX TO THE ATHOSPHERE.
THE RATE OF AIR LOSS HILL BE DETERMINED BY THE SELECTED
SEVERITY. SERVICE AIR HEADER PRESSURE, AS INDICATED OH
OP3-SA04 ('"804), HILL DECREASE. AS PRESSURE DECREASES,

THE AIR C0h/RESSORS HILL OPERATE ON THE FOLLOHING
SETPOINTS:~~

@ 111 PSIG INCREASING - IB COMPRESSOR HILL UNLOAD'

@ 110 PSIG INCREASING - 1A COMPRESSOR HILL UNLOAD
0 109 PSIG INCREASING - 2A COMPRESSOR HILL UNLOAD
0 IOS PSIG DECREASING - 1A COMPRESSOR HILL LOAD
@ 104 PSIG DECREASING - IB COMPRESSOR HILL LOAD
0 103 PSIG DECREASING - 2A COMPRESSOR HILL LOAD
9 103 PSIG DECREASING - 1A COMPRESSOR AUTO STARTS
IN STANDBY
0 101 PSIG DECREASING - IB COMPRESSOR AUTO STARTS
IN STANDBY
e 99 PSIG DECREASING - 2A COMPRESSOR AUTO STARTS
IN STANDBY

ON HIGHER SEVERITIES, ANNUNCIATOR 23-70 " SERVICE AIR
PRESSURE LOH" HILL ACTUATE AT 98 PSIG FOR COMPRESSOR IB,
AI 103 PSIG FOR COMPRESSOR 1A AND AT 94 PSIG HITH
COMPRESSOR 2A Jh SERVICE. IF A COMPRESSOR RUNS UNLOADED
CONTINUOUSLY FOR 30 MINUTES, IT HILL AUTOMATICALLY
SHUTDOWN.

HALFUNCTION REMOVAL Hill ONLY RF0" .<E THE SERVICE AIR
PIPING INTEGRITY.

[REV 3)
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ZION MALFUNCTION

CAUSE AND EFFECTS

=>--< .IA03 INSTRUMENT AIR COMPRESSOR TRIP / FAILS TO START

TYPE: GENERIC, RB

A) INSTRUMENT AIR COMPRESSOR 1A
B) INSTRUMENT AIR COMPRESSOR 2A
C) INSTRUMENT AIR COMPRESSOR OB

CAUSE: FAULTY HIGH FRAME OIL TEMPERATURE SWITCH

REF: . PLANT AIR SYSTEMS DESCRIPTION
22E-1-4840 IA4
ANNUNCIATOR RESPONSE: 23-9E, 23-9D, 23-100

PLT STA: SELECTED INSTRUMENT A!R COMPRESSOR IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
INSTRUMENT AIR COMPRESSOR BREAKER HILL TRIP.
ANNUNCIATOR 23-9E " INST AIR COMPRESSOR TRIP" HILL
ACTUATE AND THE AMBER LAMP ON THE ASSOCIATED CONTROL
SWITCH ILLUMINATES. THE FAULTY HIGH FRAME OIL
TEMPERATURE SWITCH HILL CAUSE ANNUNCIATOR 23-90 " INST
AIR COMPRESSOR TROUBLE" TO BE ACTUATED.

THE' OPERATOR MAY RESET THE ANNUNCIATOR AND AMBER LAMP BY
(~'T PLACING THE CONTROL SWITCH.IN TRIP. AhNUNCIATOR
-(f 23-100 " INST. AIR COMPRESSOR OUT OF SERVICE" IS ACit'3TED

HHEN THE CONTROL SWITCH IS PLACED IN THE TRIP
POSITION.IF THE OPERATOR ATTEMPTS TO RESTART THE AI,i
COMPRESSOR, THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP
OPEN.

HALFUNCTION REMOVAL HILL RESTORE THE FAULTY HIGH FRAME
OIL TEMPERATURE SWITCH TO NORMAL.

(REV 2]
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ZION MALFUNCTION

CAUSE AND EFFECTS

& IA04 SERVfCE AIR COMPRESSOR TRIP / FAILS TO START

TYPE: GENERIC, RB

A) SERVICE AIR COMPRESSOR 1A
B) SERVICE AIR COMPRESSOR 1B
C) SERVICE AIR COMPRESSOR 2A

CAUSE: FAULTY HOT AIR TEMPERATURE SHITCH (CONTACTS 11/12 TS)

REF: PLANT AIR SYSTEM DESCRIPTION
22E-1-4840 SA1.REV J
22E-1-4840 SA2 REV J
ANNUNCIATOR RESPONSE: 23-8E, 23-60

PLT STA: SELECTED SERVICE AIR COMPRESSOR IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
SERVICE AIR COMPRESSOR BREAKER HILL TRIP. ANNUNCIATOR
23-8E " SERVICE AIR COMPRESSOR TRIP" HILL ACTUATE FOR
SERVICE AIR COMPRESSOR 1A ONLY, HITH ANNUNCIATOR 23-80
" SERVICE AIR COMPRESSOR TROUBLE" ACTUATES FOP ALL OF THE
AIR COMPRESSORS DUE TO THE FAULTY HIGH AIR TEMPERATURE
SHITCH. CURRENT INDICATION ON THE SELECTED SERVICE AIR

_ COMPRESSOR DECREASES TO ZERO AND THE AMBER LAMP ON THE
ASSOCIATED CONTROL SHITCH ILLUMINATES.

THE OPERATOR HAY RESET THE ANNUNCIATOR AND AHBER LAMP BY
PLACING THE CONTROL SHITCH IN TRIP. IF'THE OPERATOR
ATTEMPTS TO RESTART THE AIR COMPRESSOR, THE BREAKER HILL
CLOSE THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE FAULTY HIGH AIR
TEMPERATURE SHITCH TO NORMAL.

(REV 1)

-
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ZION Malt NCTION

CAUSE AND EFFECTS

~ IAOS INSTRUMENT AIR LEAK INSi9E CONTAINHENT
.

TYPE: DISCRETE, RV 100% = 1.S" PIPE BREAK @ NOP

CAUSE: PIPING FAILURE INSIDE CONTAINHENT DOWNSTREAM OF
IFCV-IA01A

REF: H-72 REV R
ANNUNCIATOR RESPONSE: 23-7B

PLT STA:IC37

EFFECTS:
HHEN THIS mal. FUNCTION BECOMES ACTIVE, THE INSTRUMENT AIR
LINE WILL BEGIN TO LEAK AIR INTO THE CONTAINHENT
ATHOSPHERE. THE RATE OF AIR LEAKAGE HILL BE DETERMINED
BY THE SELECTED SEVERITY. INSTRUMENT AIR HEADER
PRESSURE, AS INDICATED BY OPI-IA01 (OCB04), HILL
DECREASE.

AS HALFUNCTION SEVERITY IS INCREASED, THE COMPRESSORS
LOAD AS FOLLONS:

0 110 PSIG INCREASING AND REMAINS OVER 105 PSIG FOR
HORE THAN 15 MINUTES - LEAD COMPRESSOR OB STOPS

A @ 108 PSIG INCREASING - LEAD COMPRESSOR OB UNLOADS

Q @ 106 PSIG INCREASING AND REMAINS OVER 101 PSIG FOP
HORE THAN 15 MINUTES - DEMAND FOLLOW COMPRESSOR 1A
STOPS

0 105 PSIG DECREASING - LEAD COMPRESSOR OB HALF LOADS
@ 104 PSIG INCREASING - DEMAND FOLLOW COMPRESSOR 1A
UNLOADS
@ 103 PSIG DECREASING LEAD COMPRESSOR OB LOADS FULLY
@ 102-PSIG INCREASING AND REMAINS OVER 97 PSIG FOR
HORE THAN 15 HINUTES - STANDBY COMPRESSOR 2A STOPS
@ 101-PSIG DECREASING - DEMAND FOLLOH COMPRESSOR 1A
HALF LOADS

@ 100 PSIG INCREASING - STANDBY COMPRESSOR 2A UNLOADS
@ 99 PSIG DECREASING - DEMAND FOLLOH COMPRESSOR 1A
LOADS FULLY
@ 97 PSIG DECREASING - STANDBY COMPRESSOR 2A HALF LOADS
@ 95 PSIG. DECREASING - STANDBY COMPRESSOR 2A LOADS FULLY

AT HIGHER SEVERITIES, ANNUNCIATOR 23-7B " INSTRUMENT AIR
RECEIVER PRESS LOH" ACTUATES AT 90 PSIG DECREASING. THE

AIR OPERATED VALVES GO TO THEIR FAILURE POSITION IF AIR
SYSTEM PRESSURE DECREASES BELOH 70 PSIG.

'

+0276/6
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= ZION MALFUNCTION

CAUSE AND EFFECTS

IA05 INSTRUMENT AIR LEAK INSIDE CONTAINMENT-(cont.)

CONTAINMENT AIR ISOLATION VALVES 1FCV-IA01A/B WILL CLOSE
ON LOW SYSTEM AIR PRESSURE AND ISOLATE THE LEAK.-

INSTRUMENT AIR PRESSURE WILL RECOVER ALLONING THE val.VES
TO AUTO OPEN REINITIATING THE LEAK, INSTRUMENT AIR
PRESSURE AND CONTAINMENT ISOLATION VALVES WILL CYCLE.

MALFUNCTION REMOVAL HILL ONLY RESTORE THE INSTRUMENT
AIR PIPING INTEGRITY.

[REV 2)
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ZION HALFUNCTION

CAUSE AWD EFFECTS

MS01 HAIN STEAM ISOLATION VALVE FAIL OPEN-,

\~ l TYPE: GENERIC, RB (NOTE: DAMAGE TO STM PIPES NOT H0 DELED)

A) HSIV IMOV-MS0001 (S/G 1A)
B) MSIV 1H0V-MS0004 (S/G 1B)
C) HSIV 1H0V-H50002 (S/G IC)
D) HSIV IMOV-HS0003 (S/G 10)

CAUSE: HYDRAULIC DRAIN SOLEHOID VALVES FAIL CLOSED

REF: H-20 REY BB
H-530 SHT 1 REV J
LER 22-1-87-009
ANNUNCIATOR RESPONSE: 9-8C, 9-8B

PLT STA: PRESSURIZING HAIN STEAM LINES

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
STEAM ISOLATION VALVE HILL FAIL OPEN. THE RED VALVE
POSITION INDICATING LAMP (ICB12), HILL ILLUMINATE HHEN
THE AFFECTED VALVE OPENS. THE RAPID REMOVAL OF STEAM
FROM THE STEAM GENERATOR HILL RESULT IN LEVEL AND
PRESSURE DECREASING AND STEAM FLOH INCREASING FOR THE
AFFECTED STEAM GENERATOR, AS INDICATED ON PANEL 1CB05.

() REACTOR COOLANT SYSTEM PRESSURE AND TEMPERATURE HILL
DECREASE RAPIDLY DUE TO THE EXCESSIVE HEAT REMOVAL.
ANNUNCIATOR 9-8B " PRESSURIZER CONTROL PRESSURE HIGH LOH"
ACTUATES AT < 2210 PSIG AND ANNUNCIATOR 9-8C
" PRESSURIZER CONTROL LEVEL HIGH LOH" IS ACTUATED AT S%
DECREASE FROM THE PROGRAM LEVEL.

IF THIS HALFUNCTION IS ACTIVATED AT A P0HER LEVEL HHEN
THE HSIV'S ARE ALREADY OPEN, THE HALFUNCTION INSERTION
HILL NOT BE SEEN UNTIL THE SELECTED HSIV RECEIVES A
CLOSE SIGNAL.AND REHAINS OPEN. ANY ATTEMPT BY THE
OPERATOR TO HANUALLY CLOSE THE AFFECTED HSIV, WHILE THE
HALFUNCTION IS ACTIVE, IS INEFFECTIVE.

HALFUNCTION REMOVAL HILL RESTORE THE AFFECTED HSIV TO
NORMAL.

[REV 1]

O
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ZION MALFUNCTION

CAUSE AND EFFECTS

rw. M503 MAIN STEAM CHECK VALVE FAILURE
-

'

TYPE: GENERIC, RV 100% . VALVE FULLY CLOSED

A) MAIN STEAM LINE #1 CHECK VALVE
B) MAIN STEAM LINE #2 CHECK VALVE
C) MAIN STEAM LINE #3 CHECK VALVE
D) MAIN STEAM LINE #4 CHECK VALVE

CAUSE: MECHANICAL FAILURE OF CHECK VALVE HINGE

REF: M-20 REV BB

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED MAIN
STEAM CHECK VALVE HILL FAIL. THE VALVE POSI110N HILL BE
DETERMINED BY THE SELECTED SEVERITY. CLOSURE OF'THE
VALVE, HHEN IT IS REQUIRED TO BE FULLY OPEN, HILL CAUSE
A DECREASE IN MAIN STEAM FLOH OUT OF THE ASSOCIATED
STEAM GENERATOR HITH A RESULTANT ELEVATED COLD LEG
TEMPERATURE FOR THAT LOOP HITH THE ROD CONTROL SYSTEM IN
MANUAL. IF THE VALVE IS FAILED IN AN DPEN POSITION,
HHEN IT IS REQUIRED TO BE CLOSED, IT WILL RESULT IN

| ABNORMAL BACKFLOH TO THE ASSOCIATED STEAM GENERATOR / MAIN
|- /G STEAM LINE, NHICH MAY CAUSE EXCESSIVE REACTOR COOLANT
O. SYSTEM C00LDOWN.

'

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED MAIN STEAM
CHECK VALVE TO NORMAL ~.

[REV 1)
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ZION MALFUNCTION 1

i

CAUSE AND EFFECTS i

i

.

MSO4 STEAM DUMP CONTROL FAILURE

- TYPE: GENERIC, RV 100% - VALVE FULLY OPEN
'

A) IPCV-MS21A
B) IPCV-MS21B
C) IPCV-MS21C
D) 1PCV-MS21D
E) IPCV-MS21E~
F) 1PCV-MS21F
G) 1PCV-MS21G
H) IPCV-MS21H
I) IPCV-MS21J
J) IPCV-MS21K
K) IPCV-MS21L
L) IPCV-MS21H '

CAUSE: VALVE POSITIONER FAILURE

REF: M-21 SHT 1 REV S
5653D30 SHT 10 REV 5
ANNUNCIATOR RESPONSE: 5-4C, 9-8B, 9-8C

.

PLT-STA:IC28

EFFECTS:g) HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM;
JU DUMP VALVE FAILS. THE VALVE POSITION HILL BE DETERMINED

BY THE SELECTED SEVERITY. THE-INDICATING LAMPS FOR THE
AFFECTED VALVE MILL INDICATE INTERMEDIATE POSITION-(BOTH
LAMPS ILLUMINATED - ICB03) FOR LESS THAN 100% SEVERITY
FOR<THE SELECTED VALVE. :A FULLY OPEN STEAM DUMP VALVE
HILL INCREASE TOTAL MAIN STEAM FLOM BY ~6%. IF THE
REACTOR COOLANT SYSTEM COOLS DOWN SUFFICIENTLY,
ANiiUNCIATOR-5-4C " REACTOR COOLANT LOOPS.T DEVIATION"

0F DEVIATION FROM T PR$dVRIZERLEVELACTUATES AT 3
ANDPRESSUREHILLDECREASEINRESbSETOTHEADDEDHEAT

,

REMOVAL. ANNUNCIATOR 9-8B " PRESSURIZER CONTROL PRESSURE
HIGH LOH" IS ACTUATED- AT ( 2210 PSIG AND' ANNUNCIATOR
9-8C " PRESSURIZER CONTROL LEVEL HIGH LOH" HILL ACTUATE
AT 5% DEVIATION FROM PROGRAM LEVEL.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY CLOSING THE ASSOCIATED MANUAL
ISOLATION VALVE.

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED STEAM DUMP
VALVE TO NORMAL.

[REV 3)

'
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ZION HALFUNCTION

CAUSE AND EFFECTS

l'D M507- STEAMLINE BREAK INSIDE CONTAINMENT AFTER FLOH RESTRICTOR
LJ

TYPE: GENERIC, NRVI 100% - 34" PIPE BREAK 9 NOP
(300% RATED FLOH)

A) STEAM GENERATOR 1A HAIN STEAM HEADER
B) STEAM GENERATOR 1B HAIN STEAM HEADER
C) STEAM GENERATOR IC HAIN STEAM HEADER
0) STEAM GENERATOR 10 HAIN STEAM HEADER

CAUSE: PIPING FAILURE DOWNSTREAM OF HAIN STEAM FLOW RESTRICTOR

REF: M-20 REV BB
ANNUNCIATOR RESPONSE: 6-6A, 6-SA, 6-3E, 6-30, 6-6E,
10-1E, 3-58, 3-5A, 3-5C, 10-2E, 4-6A, 4-68, 10-1A, 10-2A,
10-3A, 10-4E

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, HAIN STEAM
LEAKAGE TO THE CONTAINMENT ATMOSPHERE HILL RESULT. THE
RATE OF HASS LOSS WILL BE' DETERMINED BY THE SELECTED
SEVERITY. CONTAINMENT TEMPERATURE, MOISTURE LEVELS, AND
SUMP LEVELS HAY INCREASE DEPENDENT UPON THE SELECTED

/~'g MALFUNCTION SEVERATY,

O
THE SELECTED STEAM GENERATOR LEVEL HILL DECREASE, AFTER
INITIALLY SHELLING, AT A RATE PROPORTIONAL TO THE
SELECTED-SEVERITY HHILE ITS PRESSURE HILL DECREASE AS
THE STEAM GENERATOR BLONS-DOHN TO CONTAINMENT.
INDICATED MAIN STEAM-FLOW FROM THE AFFECTED STEAM
GENERATOR HILL INCREASE GREATLY, AS INDICATED FLOW FROM
THE UNAFFECTED STEAM GENERATORS NILL INCREASE BY A
SMALLER AMOUNT. AS THE SEl.ECTED SEVERITY IS INCREASED,
THE RATE OF HASS LOSS TO CONTAINHENT WILL INCREASE. THE
PLANT WILL TRIP ON STEAMLINE SAFETY INJECTION DP HIGH OR
OH-LOH STEAM' GENERATOR LEVEL HITH SF/FF MISMATCH OR ON A
SAFETY INJECTION SIGNAL GENERATED BY HIGH CONTAINMENT
PRESSURE OR ON A PRESSURIZER LOH PRESSURE SAFETY
INJECTION TRIP CAUSED BY THE FXCESSIVE REACTOR COOLANT
SYSTEM C00LDOWN.

IF CONTAINMENT PRESSURE INCREASES TO THE HIGH-HIGH
SETPOINT OF 23 PSIG, CONTAINMENT SPRAY ACTUATION,
CONTAINMENT PHASE B ISOLATION AND STEAM LINE ISOLATION

O
'
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ZION MALFUNCTION'

~CAUSE AND EFFECTS

MS07_ STEAHLINE BREAK INSIDE CONTAINMENT AFTER FLOW RESTRICTOR (cont.)

SIGNALS HILL BE GENERATED.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANVALLY ISOLATING THE AFFECTED STEAM
GENERATOR.

HALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO RECOVER
FROM THIS MALFUNCTION.

CREV 21

.

O
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ZION MALFUNCTION

CAUSE AND EFFECTS

-f MSO9 STEAM GENERATOR SAFETY VALVE FAILURE

TYPE: GENERIC, RV '100% = 100% CAPACITY
:Q - 584105 #/HR, R - 845763 #/HR)

A) STM GEN 1A SAFETY VLV, IM50014 (Q)
B) STM GEN 1 A SAFETY VLV, l' 50015 (Q)
C) STM GEN 1A SAFETY VLV, IM50016 (R)-
D) STM GEN 1 A SAFETY VLV, IMS0017 (R)
E) STM GEN 1A SAFETY VLV, IM50018 (R)
F) STM GEN 1B SAFETY VLV, IM50029 (Q)
G)-STM GEN IB SAFETY VLV, IMS0030 (Q)
H) STM GEN 18 SAFETY VLV, IMS0031 (R)
I) STM GEN 18 SAFETY VLV,1HS0032 (R)
J) STH GEN 18 SAFETY VLV, IMS0033 (R)
K) STM GEN IC SAFETY VLV, 1HS0019 (Q)
L) STM GEN IC SAFETY VLV, IM50020 (0)
H)-STM GEN IC SAFETY VLV, IMS0021 (R)
N) STM GEN IC SAFETY VLV, IMS0022 (R)
0) STM GEN IC SAFETY VLV, 1HS0023 (R)
P) STH' GEN ID SAFETY VLV, IMS0024 (Q)-
0) STH GEN 10 SAFETY VLV, IMS0025 (Q)
-R) STM GEN 10 SAFETY V'V, IMS0026 (R)
S) STM GEN 10 SAFETY VLV, IM50027 (R)
T) - STM JEN 10 SAFETY VLV, 1HS0028 (R)

CAUSE: 'VAI.VE SEAT LEAKS-BY

RFFr M-20 REV BB
ANNUNCIATOR RESPONSE: 10-4E

PLT STA:IC2B

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELLCTED STEAM
GENERATOR SAFETY VALVE WILL LEAK BY. THE LEAK RATE HILL
BE DETERMINED BY THE SELECTED SEVERITY, THE ASSOCIATED
MAIN STEAM LINE FLOW HILL INCREASE BY THE AMOUNT OF
STEAM BEING LEAKED TO THE ATH0 SPHERE, ANNUNCIATOR 10-4E
"STEAHLINE FLOH HIGH" HILL ACTUATE IF STEAMLINE FLOH-
INCREASES ~ABOVE THE STEAM FLOH LOAD PROGRAM. AFTER-
SHELLING SLIGHTLY, THE ASSOCIATED STEAM GENERATOR LEVEL
HILL DECREASE SLIGHTLY, HITH A CORRESPONDING DECREASE IN
THE COLD LEG TEMPERATURE, DUE TO THE ADDITIONAL STEAM
REMOVAL, WHICH HILL ALSO CAUSE AFFECTED STEAM GENERATOR
PRESSURE TO DECREASE,

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED STEAM
GENERATOR SAFETY VALVE TO NORMAL.

[REV 0]nv
'
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ZION MALFUNCTION

CAUSE AND EFFECTS

(''') MS10 MAIN STEAM HEADER STEAM BREAK
\ ./

TYPE: DISCRETE, NRVI 100% - 35.5" PIPE BREAK 9 NOP

CAUSE: PIPE BREAK ON 35.5" HEADER BY IPT-507

REF: H-20 REV BB
ANNUNCIATOR RESPONSE: 10-4E, 6-5A 6-5B, 6-5C, 6-50,
6-30, 6-6E, 10-1E, 3-58, 3-5A, 10-2E

PLT STA:IC28

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, HAIN STEAM
LEAKAGE TO THE TURBINE BUILDING ATH0 SPHERE HILL
RESULT. THE RATE OF HASS LOSS HILL BE DETERMINED BY THE
SELECTED SEVERITY, TURBINE BUILDING TEMPERATURE,
MOISTURE LEVELS, AND SUMP LEVELS MAY INCREASE DEPENDENT
UPON THE SELECTED HALFUNCTION SEVERITY. MAIN STEAM
'CADER PRESSURE, AS INDICATED OH IPI-507 (ICB05) AND
IPI-MS27 (ICB03), HILL DECREASE.

ALL STEAM GENERATOR LEVELS HILL DECREASE, AFTER
INITIALLY SHELLING, AT A RATE PROPORTIONAL TO THE
SELECTED SEVERITY HHILE THEIR PRESSURE HILL DECREASE AS
-THE MAIN STEAM LINE BLONS DOHN TO THE TURBINE-BUILDING. t

f-~
( INDICATED HAIN STEAM FLOH FROM ALL STEAH GENERATORS HILL

-
9'

INCREASE. AS THE SELECTED SEVERITY IS INCREASED, THE
RATE OF HASS LOSS TO THE TURBINE BUILDING HILL
INCREASE. THE PLANT HILL TRIP ON LOH STEAM GENERATOR
LEVEL HITH SF/FF HISMATCH OR ON A PRESSURIZER LOH
PRESSURE SAFETY INJECTION TRIP CAUSED BY THE EXCESSIVE
REACTOR COOLANT SYSTEH C00LDOHN.

1

IF 2 0F 4 STEAM LINES HAVE A HIGH FLOH CONDITION,
COINCIDENT HITH LOW STEAM PRESSURE OR LOH-LOH T
OCCURRING,A~STEAMLINEISOLATIONSIGNALHILLBEy,
GENERATED.

HALFUNCTION SEVERITY HAY ONLY BE INCREASED FOR THIS
HALFUNCTION AND THE SIMULATOR HUST BE RESET TO RECOVER
FROM THIS HALFUNCTION.

(REV 3)

(OJ
'
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ZION HALFUNCTION

CAUSE AND EFFECTS

'''TE HS15 TURBINE DRIVEN AFH PUMP SUPPLY STEAM LINE BREAK

U
TYPE: DISCRETE, RV 100% 3ES #/HR AT 700 PSID

CAUSE: PIPE BREAKS IMMEDIATELY UPSTREAM OF 1HOV-MS0006

REF: H-20 REV BB

PLT STA: TURBINE ORIVEN AUX FEEDWATER PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE TURBINE ORIVEN
AUX FEE 0 HATER PUMP STEAM SUPPLY LINE WILL LEAK T0-THE
AUX BUILDING ATMOSPHERE. THE RATE OF STEAM LEAKAGE HILL
BE DETERMINED BY THE SELECTED SEVERITY. STEAM FLOW FROM
STEAM GENERATOR 1A AND ID HILL INCREASE IN PROPORTION TO
THE TOTAL LEAK FLOH, HITH FLOW DIVIDED BETHEENETHE TH0
STEAM GENERATORS. TURBINE ORIVEN AUX FEE 0 HATER PUMP
DISCHARGE PRESSURE, AS INDICATED ON IPI-FH22B (ICB08),
HILL DECREASE AS THE TURBINE SLOWS DUE TO THE LOSS OF .

-0 RIVING STEAM.

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY HANUALLY ISOLATING THE LEAK BY CLOSING
1H0V-MS0005, 0006 & 0011 (ICB12),

h). HALFUNCTION REMOVAL HILL ONLY RESTORE THE PIPING
s/ INTEGRITY.

[REV 0)

(
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ZION MALFUNCTION
i

,

CAUSE AND EFFECTS !

HIOIL NOISY-SOURCE RANGE CHANNEL jt

TYPE: GENERIC, RB
-1

A) SOUR.CE RANGE CHANNEL 1 (N31) 1

B) SOURCE RANGE CHANNEL 2 (N32)

CAUSE: FAULTY CABLE SHIELDING

REF: SOf)RCE RANGE--INSTRUMENTATION SYSTEM DESCRIPTION
LER 22-1-87-011
ANNUNCIATOR RESPONSE: 8-1B'

PLT STA:ICll

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
SOURCE RANGE CHANNEL HILL BECOME NOISY. THE NOISE r

.

SPIKES HILL BE INDICATED ON THE-FOLLOHING EQUIPMENT:
N31 NEUTRON LEVEL (CPS) ON ICB22
N32 NEUTRON LEVEL-(CPS) ON ICB22

-AUDIBLE COUNT RATE SPEAKER, SELECTED TO AFFECTED
--CHANNEL, ON ICB2S

RATE METER, SELECTED TO AFFECTED CHANNEL, ON ICB2S
SR 1/2 COUNT RATE, INI-31B/320, ON ICB06

,'q SR 1/2 START UP RATE, INI-310/320, ON ICS06

Q _ NEUTRON HONITORING RECORDER, INR-45, ON ICB06
.

IF.THE INITIAL SOURCE RANGE COUNT RATE IS HIGH EN0 UGH,
THE ADDITION OF THE NOISE HILL BE SUFFICIENT TO ACTUATE
ANNUNCIATOR 8-1B " SOURCE RANGE HIGH FLUX AT SHUTDOHN".
IF THE NOISE ADDIT *.0;; LAUSES THE CHANNEL TO REACH-10ES

-CPS, A- SOURCE RANG? HIGH FLUX- REACTOR TRIP Will. RESULT.

' MALFUNCTION REMOVAL HII.L' RESTORE THE AFFECTED SOURCE-

-RANGE' CHANNEL TO NORhAL.

[REV 2) -

'
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ZION MALFUNCTION

CAUSE-AND EFFECTS ,

NIO2 - SOURCE RANGE CHANNEL FAILURE

TYPE: GENERIC, RV 100% = 100% DETECTOR OUTPUT

A) SOURCE RANGE CHANNEL 1 (N31)
~

B) SOURCE RANGE CHANNEL 2 (N32)

CAUSE: FAILED SOURCE RANGE DETECTOR

REF: SOURCE RANGE INSTRUMENTATION SYSTEM DESCRIPTION
OVR 22-2-87-039
DVR 22-1-87-036
LER 22-1-87-004
ANNUNCIATOR RESPONSE: 8-1B, 6-4A, 8-1C

PLT-frA:IC11-

EFFECTS:
.HWEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
SOURCE RANGE CHANNEL HILL FAIL. THE VALUE OF THE -

AFFECTED SOURCE RANGE CHANNEL HILL BE DETERMINED BY THE
SELECTED SEVERITY AND HILL BE INDICATED ON THE FOLLOHING
EQUIPMENT:
N31 NEUTRON LEVEL (CPS) ON 1CB22
N32 NEUTRON LEVEL (CPS) ON 1CB22
AUDIBLE COUNT RATE SPEAKER, SELECTED TO AFFECTED'

,

-CHANNEL, ON ICB25
RATE METER, SELECTED TO AFFECTED CHANNEL, ON ICB25-

SR 1/2 COUNT RATE, 1HI-310/328, ON ICB06
SR 1/2. START-UP RATE, INI-310/320. ON ICB06-
NEUTRON HONITORING RECORDER, INR-45, ON 1CB06

ANNUNCIATOR 8-1B " SOURCE RANGE HIGH FLUX AT SHUTDOWN"
HILL BE ACTUATED HHEN THE MALFUNCTION SEVERITY IS
INCREASED ABOVE THE ALARM SETPOINT. IF THE SELECTED
SEVERITY is INCREASED SO
OU1PUTISGREATERTHAN10{HATTHEAPPARENTDETECTORCOUNTS, THE REACTOR HILL
TRIP. ANNUNCIATOR 6-4A " SOURCE RANGE-FLUX LEVEL HIGH
REACTOR TRIP" HILL ACTUATE ON THE TRIP. ANNUNCIATORg

i 8-1C " SOURCE RANGE HIGH SHUTDOWN FLUX ALARM BLOCKED"

|- HILL BE ACTUATED IF THE BLOCK SHITCH.IS REPOSITIONED TO
~

BLOCK.

HALFUNCTION REMOVAL MILL RESTORE THE AFFECTED SOURCE
RANGE CHANNEL TO NORHAL.

'

(REV 3]-

O
'
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ZION MALFUNCTION

CAUSE AND EFFECTS

- NIO6 INTERMEDIATE RANGE CHANNEL FAILURE
''

TYPE: GENERIC, RV 100% - 100% DETECTOR OUTPUT

A)-INTERMEDIATE RANGE CHANNEL 1 (N35)
B)-INTERMEDIATE RANGE CHANNEL 2 (N36)

"

CAUSE: LOG LEVEL AMP SIGNAL FAILURE

REF: INTERMEDIATE RANGE INSTRUMENTATION SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 0-20, 6-4B

7PLT STA: REACTOR "'WER IN THE INTERMEDI4 E RANGE

'

EFFECTS:
HHEN THIS MALFUNCTI;.d BECOMES ACTIVE, THE SELECTED
INTERMEDIA *E RANGE CHANNEL HILL FAIL. THE VALUE OF THE
DETECTOR OUTPUT HILL BE LETERMINED BY THE SELECTED
SEVERITY AND HILL BE INDICATED ON THE FOLLOHING
EQUIPMENT: .

N35 NEUTRON LEVEL (AMPERESN ON 1CB22 >

N36 NEUTRON LEVEL (AMPERES) nN ICB23
RATE METER, SELECTED TO AFFECTED CHANNEL, ON ICB25
IR 1/2 CURRENT, 1NI-35B/36B, ON ICB06
IR 1/2 START UP RATE, INI-35D/360, ON ICB06
NEUTRON HONITORING RECORDER, INR-45, ON ICB06

\ AS THE MALFUNCTION SFVERITY IS INCREASED, ANNUNCIATOR
8-20." INTERMEDIATE RANGE HIGH FLUX LEVEL ROD HITHDRAHAL

-STOP" WILL BE ACTUATED AT THE CURRENT EQUIVALENT TO 20%
,.

REACTOR POWER. IF-THE SELECTED SEVERITY IS INCREASED SO
THAT THE APPARENT DETECTOR OUTPUT IS THE CURRENT
EQUIVALENT TO GREATER THAN-25% REACTOR POWER, HITHOUT
BLOCKING THE INTERMdDIATE RANGE (ICB06), WHICH IS
ALLOWED HHEN 2/4 P0HER RANGES ARE-> 10% POWER, THE
REACTOR HILL TRIP. ANNUNCIATOR 6-40 " INTERMEDIATE RANGE
FLUX LEVEL HIGH REACTOR TRIP" HILL ACTUATE ON THE TRIP-, .

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED
INTERMEDIATE RANGE CHANNEL TO NORMAL.

[REV 1]

.

'
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ZION HALFUNCTION

CAUSE AND EFFECTS

N107 INTERHEDIATE W GE CHANNEL GAMMA COMPENSATION FAILURE

i'!DC. 5 .*;IC, RV 100% - 2 DECADES HIGH, 0% . 2 DECADES LOH

A) INTERHEDIATE RANGE CHANNEL 1 (N'S
B)INTERHEDIATERANGECHANNEL2(Nk

t

CAUSE: lHPROPER ADJU MENT OF COMPENSATION VOLTAG.

REF: l',TERHEDIATE RANGE INSTRUMENTATION SYSTEM DESCRIPi10N
SOURCE MNGE INSTRUMENTATION SYSTEM DESCRIPTION
ANdVNCIA1'OR RESPONSE: 6-4A, 8-2B

s

PLT STA: REACTOR POWER IN THE INTERHEDIATE RANGE

) EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
INTERHEDIATE RANGE CHANNEL GAHMA COMPENSATION HILL
FAIL. THE VALUE OF THE RESULTANT DETECTOR OUTPUT HILL
BE DETERMINED BY THE 9< 6 TED SEVERITY AND HILL BE
INDICATED ON THE FOLL & 4 EQUIPMENT:
N35 NEUTRON LEVEL (AMFE N ON ICB22
N36 NEUTRON LEVEL (AMPC;'a) ON IC823
RATE HETER, SELECTED TO A' FECTED CHANNEL, ON ICB25
1R 1/2 CURRENT,1NI-35B/3tiB, ON ICB06
IR 1/2 START UP RATE, IN1-350/36D, OH ICB06-

( NEUTRON HONITORING RECORDER, INR-45, ON ICB06

HITH THE HALFUNCTION SEVERITY ABOVE 500 THE INDICATED
REACTOR POWER HILL INCREASE. ANNUNCIATOR 8-2B/C
"INTERHEDIATE RANGE NO. 1/2 LOSS OF COMPENSATE VOLTAGE"
HILL ACTUATE AT 50% OF NORMAL COMPENSATING VOLTAGE.

HITH THE HALFUNCTION SEVELITY BELOW 50% THE INDICATED
REACTOR POWER HILL DECREASE. IF BOTH CHANNELS' OUTPUT
ARE DECREASED BELOH THE P-6 LEVEL, THE SOURCE RANGE
LEVEL TRIPS ARE AUTOMATICALLY REACTIVATED AND HIGH

VOLTAGEISRESTOREDTOTHESOURCgCPS,THEREACTORHILL
RANGE DETECTORS. IF

REACTOR POWER IS GREATER THAN 10
TRIP HITH ANN'JNCI ATOR 6-4A " SOURCE RANGE FLUX LEVEL HIGH
REACTOR TRIP" ACTUATlHG.

HALFUNCTION REMOVAL HILL RESTORE THE AFFECTED
INTERHEDIATE RANGE CHANNEL GAMMA COMPENSATION TO NORMAL.

(REV 21

0
'
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ZION MALFUNCTION

CAUSE AND EFFECTS4

N!08 POWER RANGE DETECTOR FAILURE

TYPE: GENERIC, RV 100% 120% FULL f0HER

A) POWER RANGE CHANNEL 1A (N41A)
B) POWER RANGE CHANNEL 2A (N42A)
C) P0HER RANGE CHANNEL 3A (N43A)
D) POWER RANGE CHANNEL 4A (N44A)
E) POWER RANGE CHANNEL 1B (N418)
F) POWER RANGE CHANNEL 2B (N420)
G) POWER RANGE CHANNEL 3B (N438)
H) P0HER RANGE CHANNFL 48 (N448)

CAUSE: DETECTOR FAILURE

REF: POWER RANGE INSTRUMENTATION SYSTEM DESCRIPTION,

i ANN'JNCIATOR RESPONSE: 8-3E, 8-4C, 8-4D, 6-4E, B-3C
DVR 22-1-87-012
DVR 22-2-B7-086

PLT STA:REACTCl OPERATING IN THE P0HER RANGE

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED POWER
F'NGE CHANNEL HILL FAIL. THE VALUE OF Tile DETECTOR
k 'UT HILL BE DETERMINED BY THE SELECTED SEVERITY AND
HILL BE INDICATED ON THE FOLLONING EQUIPHENT:U N41A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB22
N418 NEUTRON LEVEL (DETECTOR CURRENT HICR0 AMPERES) ON
ICB22
N42A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB23
N42B NEUTRON LEVEL (DE1ECTOR CURRENT HICR0 AMPERES) ON
ICB23
N43A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB24
N43B NEUTRON LEVEL IDETECTOR CURRENT HICR0 AMPERES) 03
1C024
N44A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB25
N44B NEUTRON LEVEL (DETECTOR CURRENT HICR0 AMPERES) ON
ICB25
COMPARATOR INDICATING LAMP ON ICB25
PR 1 % DELTA FLUX, INI-41C, ON ICB06
PR 2 % DELTA FLUX, 1NI-42C, ON 1CB06
PR 3 % DELTA FLUX, 1NI-43C, ON 1CB06
PR 4 % DELTA FLUX, INI-44C, ON ICB06
PR 1 % FULL P0HER, IN!-41B, ON ICB06
PR 2 % FULL POWER, 1HI-42B, ON ICB06
PR 3 % FULL POWER, 1NI-438, ON ICB06
PR 4 % FULL POWER, INI-44B, ON ICB06
UPPER /LOHER FLUX CHANNEL RECORDER, INR-41, ON ICB06
UPPER /LOHER FLUX CHANNEL RECORDER, INR-42, ON ICb06
UPPER /LOHER FLUX CHANNEL RECORDER, 1HR-43, ON ICB06
UPPER /LOHER FLUX CHANNEL RECORDER, INR-44, ON ICB06

u) NEUTRON HONITORING RECORDER, INR-45, ON ICB06
OVERP06 ER RECORDER, INR-46, ON ICB17

'

+0278/8



!!ON MALFUNCTION

CAUSE AND EFFECTS

N108 20HER RANGE DETECTOR FAILURE (cont.)4

HITH THE MALFUNCTION SEVERITY INCREASED ABOVE THE
INITIAL POWER LEVEL, THE INDICATED REACTOR POWER HILL
INCREASE FOR THE AFFECTED CHANNEL. IF THE AFFECTED . i

CHANNEL DIFFERS BY r 3% FROM THE LOWEST CHANNEL P0HLR, ,

L ANNUNCIATOR 8-3E "NIS POWER RANGE CHANNEL DEVIATION"
HILL ACTUATE. If THE RATE OF CHANGE OF POWER FOR THE
SELECTED CHANNEL IS > 5% IN 2.2 SECONDS, ANNUNCIATOR
8-3C "NIS POWER RANGE POS FLUX RATE ALARM" ACTUATES. IF
INDICATED REACTOR POWER EXCEEDS THE VARIABLE ALARM
SETPOINT, (25% - LOW SETPOINT, 109% - HIGH SETPOINT),
ANNUNCIATOR 8-3B "NIS POWER RANGE FLUX LEVEL HIGH" IS
ACTUATED. IF REACTOR POWER IS GREATER THAN 50% AND THE
AFFECTED CHANNEL CAUSES A UPPER TO LOWER DETECTOR OUTPUT
RATIO OF 1.02, THE ASSOCIATED ANNUNCIATOR 8-40/E "NIS .

POWER RANGE UPPER /LOHER DETECTOR HIGH FLUX DEVIATION"
HILL BE ACTUATED.

'

WITH THE MALFUNCTION SEVERITY DECREASED BELOW THE
INITIAL POWER LEVEL,.THE INDICATED REACTOR POWER HILL
DECREASE FOR THE AFFECTED CHANNEL. IF THE AFFECTED
CHANNEL DIFFERS BY t 3% FROM THE HIGHEST CHANNEL POWER,

_f
,

ANNUNCIATOR 8-3E "kIS POWER RANGE CHANNEL DEVIATION"'

HILL ACTUATE. IF THE RATE OF CHANGE OF POWER FOR THE

O SELECTED CHANNEL IS > 5% IN 2 3ECONDS, ANNUNCIATOR B-4C
"NIS POWER RANGE NEG FLUX RATE ALARM" ACTUATES. IF
REACTOR P0HER IS GREATER THAN 50% AND THE AFFECTLD
CHANNEL CAUSES A UPPER TO LONER DETECTOR OUTPUT RATIO OF
1.02 THE ASSOCIATED ANNUNCIATOR 8-40/E "NIS POWER RANGE
UPPER / LOWER DETECTOR HIGH FLUX DEVIATION" HILL BE
ACTUATED.

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED POWER
RANGE CHANNEL TO NORMAL.

(REV 3)

O
'
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ZION MALFUNCTION

CAUSE ARD EFFECTS,

NIO9 POWER RANGE CHANNEL FAILURE

: TYPE: GENERIC, RV 100% = 120% FULL POWER

A) POWER RANGE CHANNEL 1 (N41A)
B) POWER RANGE CHANNEL 2 (N42A)
C) POWER RANGE CHANNEL 3 (N43A) |

D) POWER RANGE CHANNEL 4 (N44A) |

CAUSE: CHANNEL OUTPUT 510 4 FAILURE

REF: POWER RANGE INSTRUMENTATION SYSTEM DESCRIPTION
' ANNUNCIATOR RESPONSE: 8-3E, 8-4C, 8-3C, 8-38, 8-3D

DVR 22-1-87-012
DVR 22-2-87-086

PLT STA: REACTOR OPERATING IN THE POWER RANGE

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED POWER ,

'
RANGE CHANNEL HILL FAIL. THE VALUE OF THE CHANNEL
OUTPUT HILL BE DETERMINED BY THE SELECTED SEVERITY AND
HILL BE INDICATED ON THE FOLLOWING EQUIPMENT:

i N41A NEUTRON LEVEL (PERCENT FULL-POWER) ON ICB22
N42A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB23
N43A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB24O N44A NEUTRON LEVEL (PERCENT FULL POWER) ON ICB25U COMPARATOR INDICATING LAMP ON-1CB25
PR 1 % FULL POWER, 1NI-41B, ON ICB06
PR 2 % FULL POWER, 1NI-42B, ON 1CB06
PR 3 % FULL POWER, INI 438, ON 1CB06
PR 4 % FULL POWER, 1NI-44B, ON ICB06
NEUTRON MONITORING RECORDER, INR-45, ON ICB06
OVERPOWER RECORDER, INR-46, ON ICB17

HITH THE MALFUNCTION SEVERITY INCREASED ABOVE THE
'

INITIAL P0HER LEVEL, THE INDICATED REACTOR POWER HILL
INCREASE FOR THE AFFECTED CHANNEL. IF THE AFFECTED
CHANNEL DIFFERS BY t 3% FROM THE LOHEST CHANNEL POWER,
ANNUNCIATOR 8-3E "NIS POWER RANGE CHANNEL DEVIATION"
HILL ACTUATE, If THE RATE OF CHANGE OF P0HER FOR THE
SELECTED CHANNEL IS > 5% IN 2 SECONDS, ANNUNCIATOR 8-3C
"NIS POWER RANGE POS FLUX RATE ALARM" ACTUATES. IF
INDICATED REACTOR POWER EXCEEDS THE ALARM SETPOINT, (25%
- LOW SETPOINT, 109% - HIGH SETPOINT), ANNilNCIATOR R-38
"NIS POWER RANGE FLUX LEVEL HIGH" 15 ACTUATO'
ANNUNCIATOR 8-3D "NIS POWER RANGE OVEPr0HEI? ""f '
WITHDRAHAL STOP" IS ACTUATED AT 103% POWER.

HITH THE MALFUNCTION SEVERITY DECREASED BELOW THE
INITIAL POWER LEVEL, THE INDICATED REACTOR POWER HILL

p DECREASE FOR THE AFFECTED CHANNEL, IF THE AFFECTED

Q CHANNEL DIFFERS BY t 3% FROM THE HIGHEST CHANNEL POWER,
ANNUNCIATOR 8-3E "NIS POWER RANGE CHANNEL DEVIATION"
HILL ACTUATE. IF THE RATE OF CHANGE OF POWER FOR THE

'

SELECTED CHANNEL IS > 5% IN 2 SECONDS, ANNUNCIATOR 8-4r
"NIS POWER PANGE NEG FLUX RATE ALARM" ACTUATES,

+0278/104
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ZION HALFUNCTION

CAUSE AND EFFECTS

W109 P0HER RANGE CHANNEL FAILURE (cont.)

MALFUNCTION REMOVAL WILL RESTORE THE AFFECTED POWER
RANGE CHANNEL TO NORMAL,

(DEV 2)

,

O'

i

O
'
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I ZION MALFUNCTION
'

|

CAUSE AND EFFECTS,
,.

RD01 ROD DRIVE MG SET TRIP / FAILS TO STARTO '

:
; TYPE: GENERIC, RB

A) ROD DRIVE HG SET 1A
B) ROD DRIVE MG SET IB

CAUSE: FAULTY CX RELAY CAUSES CX CONTACTS TO OPEN

REF: ROD CONTROL SYSTEM DESCRIPTION
22E-1-4840 CRI REV E
22E-1-4840 CR2 REV E
ANNUNCIATOR RESPONSE: 8-8D

:

PLT STA: ROD DRIVE HG SET IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED ROD
DRIVE MG SET FEEDER BREAKER HILL TRIP. . ANNUNCIATOR 8-80
" ROD CONTROL M-G SETS TRIPPED OR CROUNDED" HILL
ACTUATE. IF THE OTHER ROD DRIVE HG SET IS ALSO TRIPPED,
A REACTOR TRIP WILL RESULT. ANY ATTEMPT BY THE OPERATOR
TO RESTART THE AFFECTED MG SET, HITH THS REM 01E
FUNCTION, HHILE THE MALFUNCTION IS ACTIVE, IS
UNSUCCESSFUL. .

O MALFUNCTION REMOVAL HILL RESTORE THE FAULTY CX RELAY TO
NORMAL,

,

(REV 1)

O.

|
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T

ZION MALFUNCTION
1

CAUSE AND EFFECTS

,

RD02 OROPPED ROD

TYPE: GENERIC, RB

002) CONTROL ROD 0-2
'B12) CONTROL ROD B-12
M14) CONTROL ROD M-14
PO4) CONTROL ROD P-4
B04) CONTROL ROD B-4

'

014) CONTROL R00 0-14
P12) CONTROL ROD P-12

'
M02) CONTROL ROD M-2
G03) CONTROL ROD G-3
C09) CONTROL ROD C-9
J13) CONTROL R00 J-13

,

N07) CONTROL ROD N-7-
,

C07) CONTROL ROD C-7
G13) CONTROL R00 G-13
N09)-CONIROL ROD N-9
J03) CONTROL ROD J-3
E03) CONTROL ROD E-3
C11) CONTROL ROD C-11-

L13) CONTROL ROD L-13
N05) CONTROL ROD N-5
C05) CONTROL R00-C-5
E13) CONTROL R00 E-13

'( N11) CONTROL ROD N-11
LO3) CONTROL ROD L-3-

H06) CONTROL R00 H-6
,

H10) CONTROL' ROD H-10
F08) CONTROL R00 F-8
K08) CONTROL R00 K-8
F02) CONTROL R00 F-2
BIO). CONTROL R00 B-10-
K14) CONTROL R00 K-14
P06) CONTROL ROD P-6
B06) CONTROL R00 B-6
F14) CONTROL' ROD F-14
P10) CONTROL R00 P-10-

.K02) CONfROL R00 K-2
H02) CONTROL R00 H-2
B08) CONTROL R00 B-8'
H14) CONTROL R00 H-14
P08) CONTROL ROD P-8'
F06) CONTROL ROD F-6
F10) CONTROL' ROD F-10'
K10) CONTROL R00 K-10

-K06) CONTROL ROD K-6
-004) CONTROL ROD 0-4
012) CONTROL R00 0-12
M12) CONTROL ROD M-12

O- M04) CONTROL R00 M-4'
H04) CONTROL ROO H-4-
008) CONTROL P00 0-8

'

+0279/2
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ZION PALFUNCTION

CAUSE AND EFFECTS

O RD02 DROPPED ROD (cont.)
V

H12) CONTROL ROD H-12
H08) CONTROL ROD H-8
H08) CONTROL ROD H-8

CAUSE: STATIONARY GRIPPER COIL FAILURE

REF: ROD CONTROL SYSTEM DESCRIPTION
NUCLEAR FUEL SYSTEM DESCRIPTION
A0P-2.1
ANNUNCIATOR RESPONSE: 8-60, 8-6E -

NOTE: MAXIMUM OF 4 RODS HAY BE DROPPED AT ANY ONE TIME

PLT STA:IC26

EFFECTS:
WHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
CCNTROL ROD STATIONARY GRIPPER COIL HILL FAIL. THIS
CAUSES THE AFFECTED CONTROL ROD TO DROP RAPIDLY INTO THE
CORE AND ANNUNCIATOR 8-60 " ROD BOTT0H ROD DROP" BEING
ACTUATED WHEN THE ROD IS 20 STEPS FROM THE BOTTOH. THE

AFFECTED CONTROL ROD RED ROD BOTTOM LAMP HILL BE
ILLUMINATED.p
NOTE: IF THE REACTIVITY OF THE DROPPED ROD IS
SUFFICIENT, A NEGATIVE HIGH FLUX RATE REACTOR TRIP HILL
OCCUR.

REACTOR POWER HILL DECREASE AS THE DROPPED CONTROL ROD
ADDS HEGATIVE REACTIVITY TO THE CORE HHICH HILL DECREASE
T THE CONTROL RODS HILL HITHDRAW IN AUTO TO RECOPERave.

SN.THERODSTEPCOUNTERSAND
T AND MATCH IT HITH T
RbESPEEDDEMANDHE1E8 RD412 (ICB06) IN ADDITION TO
THE ROD DIRECTION LAHM . HILL INDICATE THE CONTROL ROD
HOTION. THE RADIAL TILT CAUSED BY THE DROPPED CONTROL
ROD CAUSES ANHUNCIATOR 8-6E "CMPTR ALARM NIS RAD TILT
ROD DEV/ SEQ" TO ACTUATE AT 21. RADIAL TILT. ANY ATTEMPT
BY THE OPERATOR TO RELATCH AND WITHDRAW THE AFFECTED
CONTROL ROD, WHILE THE HALFUNCTION IS ACTIVE, IS
UNSUCCESSFUL.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED CONTROL ROD
STATIONARY GRIPPER COIL TO NORMAL.

[REV 3)
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ZION MALFUNCTION

CAUSE AND EFFECTS ,

RD03 DROPPING ROD

TYPE: GENERIC, RB (ROD DROPS WHEN HOVABLE C0!L ENERGIZED)

D02) CONTROL ROD D-2
B12) CONTROL ROD B-12
M14) CONTROL ROD H-14
PO4) CONTROL ROD P-4
B04) CONTROL ROD B-4
014) CONTROL ROD D-14 -

P12) CONTROL ROD P-12
M02) CONTROL ROD M-2
G03) CONTROL ROD G-3
C09) CONTROL ROD C-9
J13) CONTROL ROD J-13

"
N07) CONTROL ROD N-7
C07) CONTROL ROD C-7
G13) CONTROL ROD G-13
N09) CONTROL ROD N-9
J03) CONTROL ROD J-3
E03) CONTROL ROD E-3
C11) CONTROL ROD C-11
L13) CONTROL ROD L-13
N05) CONTROL ROD N-5
COS) CONTROL ROD C-5
E13) CONTROL ROD E-13

O N11) CONTROL POD N-11
LO3) CONTROL ROD L-3
H06) CONTROL ROD H-6
H10) CONTROL ROD H-10
F08) CONTROL ROD F-8
K08) CONTROL R00 K-8
F02) CONTROL ROD F-2
BIO) CONTROL R00 B-10
K14) CONTROL ROD K-14
P06)-CONTROL ROD P-6
806) CONTROL ROD B-6
F14) CONTROL R00 F-14
P10) CONTROL R00 P-10
K02) CONTROL ROD K-2
H02) CONTROL ROD H-2
B08) CONTROL R00 B-8
H14) CONTROL R00 H-14
P08) CONTROL ROD P-8
F06) CONTROL ROD F-6
F10) CONTROL ROD F-10
KIO) CONTROL ROD K-10
K06) CONTROL R00 K-6
D04) CONTROL ROD D-4
012) CONTROL ROD D-12
M12) CONTROL ROD H-12

- (~ M04) CONTROL ROD H-4
H04) CONTROL ROD H-4
DOB) CONTROL ROD D-8

'
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ZION HALFUNCTION

CAUSE AND EFFECTS

RD03 DROPPING ROD (cont.)

H12) CONTROL ROD H-12
H08) CONTROL ROD H-8
HDB) CONTROL ROD H-8

CAUSE: MOVABLE GRIPPER C01L FAILURE

REF: ROD CONTROL SYSTEM DESCRIPTION
NUCLEAR FUEL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 8-6E 8-60

PLT STA:IC28

EFFECTS: HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELEC1ED
WHEN THE

CONTROL ROD HOVABLE GRIPPER COIL HILL FAIL. (
ROD IS CALLED UPON TO HOVE IN EITHER DIRECTION, THE
AFFECTED CONTROL ROD HILL DROP HHEN THE HOVABLE GRIPPERd

e

COIL 15 ENERGIZED DURING THE NORMAL SEQUENCE OF ROD
'

';

REACTOR POWER HILL DECREASE AS THE DROPPINGOPERATION,

CONTROL ROD ADDS HEGATIVE REACTIVITY TO THE CORE HHICH
THE CONTROL RODS RECEIVE A HITHDRAHHILL DECREASE T AND MATCH IT HITH

.

SIGNAL,INAUTOIyIORECOVERT@THECORE,HITHTHE
T AS THE RODS STEP OUT
AffkCTED ROD IN THE CONTROLLING GROUP THE AFFECTED ROD

,

O HILL CONTINUE TO SLIP DOHN INTO THE CORE.
THE ROD STEP

COUNTERS AND ROD SPEED DEMAMD HETER, 151-RD412 (ICB06)
IN ADDITION TO THE ROD DIRECTION LAMPS, HILL INDICATE

THE RADIAL TILT CAUSED BY THETHE CONTROL ROD HOTION,

DROPPING CONTROL ROD CAUSES ANNUNCIATOR 8-6E "CMPTR
ALARM NIS RAD TILT ROD DEV/ SEQ" TO ACTUATE AT 21. RADI AL
TILT WHEN THE ROD IS 20 STEPS FROM THE BOTT0H,
ANNUNCIATOR B-60 " ROD BOTTOM ROD DROP" HILL BE

THE AFFECTED CONTROL ROD RED ROD BOTTOM LAMPACTUATED.
HILL BE ILLUMINATED HHEN THE ROD REACHES THE BOTT0H.

ANY ATTEMPT BY THE OPERATOR TO RELATCH AND HITHDRAW THE
AFFECTED CONTROL ROD, WHILE THE HALFUNCTION IS ACTIVE,
IS UNSUCCESSFUL.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED CONTROL R0D
HOVABLE GRIPPER C0ll TO NORMAL.

[REV 2)

O
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ZION MALFUNCTION
)

CAUSE AND EFFECTS

RD06 ROD EJECTION

TYPE: GENERIC, NRB

002) CONTROL ROD 0-2
B12) CONTROL ROD B-12
M14) CONTROL ROD M-14
PO4) CONTROL ROD P-4
B04) CONTROL ROD B-4
014) CONTROL ROD 0-14
P12) CONTROL ROD P-12
H02) CONTROL ROD M-2
G03) CONTROL ROD G-3
C09) CONTROL ROD C-9
J13) CONTROL ROD J-13
N07) CONTROL ROD N-7

'

C07) CONTROL ROD C-7
G13) CONTROL ROD G-13
N09) CONTROL ROD N-9 :

J03) CONTROL ROO J-3
E03) CONTROL ROD E-3
C11)-CONTROL R00-C-11
L13) CONTROL ROD L-13
N05) CONTROL ROD N-5
C05) CONTROL ROD C-5
E13) CONTROL ROD E-13
N11) CONTROL ROD H-11
LO3) CONTROL ROD L-3 "

H06) CONTROL ROD H-6
H10) CONTROL R00 H-10
F08) CONTROL ROD F-8
K08) CONTROL ROD K-8
F02) CONTROL R00 F-2
B10) CONTROL ROD B-10
K14) CONTROL ROD K-14
P06) CONTROL ROD P-6 >

B06) CONTROL ROD B-6
F14) CONTROL R00 F-14
P10) CONTROL ROD P-10
K02) CONTROL ROD K-2
H02) CONTROL ROD H-2
B08) CONTROL R00 B-8
H14) CONTROL ROD H-14
P08) CONTROL ROD P-8
F06) CONTROL ROD F-6
F10) CONTROL ROD F-10
K10) CONTROL ROD K-10
K06) CONTROL ROD K-6'
004) CONTROL ROD 0-4
012) CONTROL ROD 0-12
M12) CONTR9L ROD M-12+

M04) CONTROL ROD H-4O'

H04) CONTROL ROD H-4
008) CONTROL ROD 0-8

+0279/8
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ZION MALFUNCTION

CAUSE AND EFFECTS

RD06 ROD EJECTION (cont.)

H12) CONTROL ROD H-12
M08) CONTROL ROD H-8
H08) CONTROL ROD H-8

CAUSE: FAILURE OF ROD DRIVE ASSEMBLY HOUSING

REF: ROD CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 8-3C

HOTE: ONLY ONE EJECTED ROD MAY BE ACTIVATED AT ANY ONE TIME

PLT STA:IC37
;

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED ROD
DRIVE ASSEMBLY HOUSING FAILS. THE AFFECTED CONTROL ROD
WILL BE EJECTED FROM THE CORE BY REACTOR COOLANT SYSTEM

.

PRESSURE. 1E THE REACTIVITY ADDED BY THE EJECTION OF
.THE SELECTED CONTROL ROD IS SUFFICIENT, ANNUNCIATOR 8-3C
"NIS POWER RANGE POS FLUX RATE ALARM" IS ACTUATED AT 57.
POWER INCREASE IN 2 SECONDS. A TWO INCH REACTOR COOLANT
SYSTEM LOSS OF COOLANT ACCIDENT INSIDE CONTAINMENT,
CAUSED BY THE RUPTURE IN THE DRIVE ASSEMBLY HOUSING,
HILL RESULT.

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

(REV 2)
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!!ON HALFUNCTION

CAUSE AND EFFECTS

O R007 $ TUCK RODU
TYPE: GENERIC, RV 0- 231 STEPS

D02) CONTROL ROD 0-2
B12) CONTROL R00 B-12
H14) CONTROL R00 M-14
PO4) CONTROL ROD P-4
B04) CONTROL R00 B-4
014) CONTROL ROD 0-14
P12) CONTROL ROD P-12
H02) CONTROL ROD H-2
G03) CONTROL ROD G-3
C09) CONTROL ROD C-9
J13) CONTROL ROD J-13
N07) LONTROL R00 N-7
C07) CONTROL ROD C-7
G13) CONTROL ROD G-13
N09) CONTROL ROD N-9
J03) CONTROL ROD J-3
E03) CONTROL R00 E-3
C11) CONTROL ROD C-Il
L13) CONTROL R00 L-13
NOS) CONTROL ROD N-5
C05) CONTROL ROD C-5
E13) CONTROL R00 E-13
N11) CONTROL R00 N-11''~ LO3) CONTROL ROD L-3
H06) CONTROL ROD H-6
H10) CONTROL R00 H-10
F08)-CONTROL R00 F-8
K08) CONTROL ROD K-8
F02) CONTR01 ''' *-2
BIO) CONTROL Ruu B-10
K14) CONTROL R00 K-14
P06) CONTROL ROD P-6
B06) CONTROL ROD B-6,

F14) CONTROL R00 F-14
PIO) CONTROL ROD P-10
K02) CONTROL R00 K-2
H02) CONTROL R00 H-2
B08) CONTROL ROD B-8
H14) CONTROL R00 H-14
P08) CONTROL R00 P-8
F06) CONTROL R00 F-6
F10) CONTROL ROD F-10
K10) CONTROL ROD K-10
K06) CO'' TROL ROD K-6
004) CONTROL 000 0-4
012) CONTROL ROD 0-12 -

|
H12) CONTROL R00 H-12

O5
H04) CONTROL R00 H-4
H04) CONTROL ROD H-4 1

008) CONTROL ROD 0-8 !
|
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ZION MALTUNCTION

'
CAUSE AND EFFECTS

RDD7 STUCK ROD

H12) CONTROL ROD H-12
H08) CONTROL ROD M-B

,

H08) CONTROL ROD H-8

CAUSE: MECHANICAL BINDING OF CONTROL ROD

REF: ROD CONTROL SYSTEM DESCRIPTION
AOP-2.1:

'

ANNUNCIATOR RESPONSE: 8-6E

NOTE: MAXIMUH OF 4 STOCK RODS MAY BE ACTIVATED AT ANY ONE TIME
,

PLT STA: REACTOR AT-POWER

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THE AFFECTED

CONTROL ROD BECOMES STUCK AT THE SELECTED SEVERITY. .THE
CONTROL ROD WILL OPERATE PROPERLY UNTIL IT REACHES THE
SELECTED POSITION, AT HHICH TIME IT WILL NOT MOVE. WHEN
THE SELECTED CONTROL-ROD DEVIATES FROM ITS BANK AVERAGE
BY > 12 STEPS, ANNUNCIATOR 8-6E "CMPTR ALARM NIS RAD
TILT ROD DEV/ SEQ" HILL ACT'IATE. ANY ATTEMPT BY THE
OPERATOR TO MOVE THE AFFECTED CONTROL ROD IN MANUAL, '

WHILE THE MALFUNCTION IS ACTIVE, 15 INEFFECTIVE.

MALFUNCTION REMOVAL HILL RF; TORE.THE AFFECTED CONTROL
ROD TO NORMAL.

[REV 1)

.

,

' '

+0279/11

L-
_ _ . _ _ _ _ _ . . - _ _ _ _ _ _



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

ZION MALFUNCTION

CAUSE AND EFFECTS
,

RD08 RODS FAIL TO MOVE

TYPE: DISCRETE, RB

CAUSE: MASTER CYCLER OUTPUT FAILURE
,

REF: ROD CONTROL SYSTEM DESCRIPTION
AOP-2.1 ;

PLT STA: REACTOR AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE CONTROL R005
HILL NOT MOVE. THE CONTROL ROOS HILL NOT RESPOND TO ANY
AUTOMATIC SIGNAL, EITHER TO HITHDRAN OR INSERT CONTROL
RODS. IF THE OPERATOR ATTEMPTS TO MANUALLY MOVE' CONTROL
RODS, NHILE THE MALFUNCTION IS ACTIVE, THE R005 HILL NOT
MOVE IN THE MANUAL MODE.'

,

MALFUNCTION REMOVAL WILL RESTORE THE FTILED MASTER
CYCLER-TO NORMAL.

-(REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS

RD09 UNCONTROLLED ROD INSERTION

TYPE: DISCRETE.-RB (HOVEMENT f 72 STEPS / MINUTE)

CAUSE: HASTER CYCLER OUTPUT FAILURE

REF: ROD CONTROL SYSTEM DESCRIPTION
A0P-2.1
ANNUNCIATOR RESPONSE: 5-3C, 9-88, 9-8C

PLT STA: REACTOR AT POWER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE CONTROLLING
ROD GROUP HILL BEGIN DRIVING INTO THE CORE AT 72 STEP 5
PER HINUTE. THE ROD STEP COUNTERS AND ROD SPEED DEMAND
HETER, ISI-RD412 (ICB06) IN ADDITION TO THE ROD
DIRECTION LAMPS, WILL INDICATE THE CONTROL ROD HOTION.
REACTOR POWER, REACTOR COOLANT SYSTEM TEMPERATURE AND
PRESSURE WILL DECREASE IN RESPONSE TO THE NEGATIVE
REACTIVITY ADDITION. ANNUNCIATOR S-3C " REACTOR COOLANT-
LOOP T DEVIATION" IS ACTUATED AT 3 0F DEVIATION FROM
T aMNUNCIATOR9-8B"PRESSURIZERCONTROLPRESSURE
H5h,LOH"ACTUATESAT<2210PSIGANDANNUNCIATOR9-8C
" PRESSURIZER CONTROL LEVEL HIGH LOH" HILL ACTUATE AT St.
DEVIATION FROM THE PROGRAM LEVEL. IF THE OPERATOR

O ATTEMPTS TO MANUAL [Y MOVE CONTROL 600S, NHILE THE
MALFUNCTION IS ACTIVE, THE RODS HILL NOT RESPOND IN THE

'HANUAL H0DE AND HILL CONTINUE DRIVING INTO THE CORE.

MALFUNCTION REMOVAL HILL RESTORE THE FAILED MASTER CYCLE
OUTPUT TO NORMAL.

[REV 2]

:
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ZION MALFUNCTION'

CAUSE AND EFFECTS

RDIO UNCONTROLLED ROD HITHDRAHAL

TYPE: DISCRETE.RB

CAUSE: HASTER CYCLER OUTPUT FAILURE

REF: ROD CONTROL SYSTEM DESCRIPTION
AOP-2.1-
ANNUNCIATOR RESPONSE: 5-30, 9-8C

id STA: REACTOR AT POWER

EFFEC 15:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE CONTROLLING
ROD GROUP HILL BEGIN HITHDRAHING FROM THE CORE AT 72
STEPS PER HINUTE . THE ROD STEP COUNTERS AND ROD SPEED
DEMAND METER, ISI-RD412 (ICB06) IN ADDITION TO THE ROD
DIRECTION LAMPS, HILL INDICATE THE CONTROL ROD MOTION.
REACTOR POWER, REACTOR COOLANT SYSTEM M MPERATURE AND
PRES $URE HILL INCREASE IN RESPONSE TO THE POSITIVE

'

REACTIVITY ADDITION. ANNUNCIATOR 5-3C " REACTOR COOLANT
LOOP T DEVIATION" IS ACTUATED AT 3 0F DEVIATION FROMa

L Y . M NUNCIATOR 9-3C " PRESSURIZER CONTROL LEVEL HIGH
T

HILL ACTUATE AT 57. DEVIATION FROM THE PROGRAM
LEVEL. IF THE OPERATOR ATTEMPTS TO MANUALLY MOVE
CONTROL RODS, WHILE 'HE MALFUNCTION IS ACTIVE, THE RODS +

O HILL NOT RESPOND TO THE MANUAL MODE DEMANDS, AND HILL
CONTINUE TO HITHDRAW FROM THE CORE.

MALFUNCTION REMOVAL HILL RESTORE THE FAILED MASTER CYCLE
OUTPUT TO NORMAL.

(REV 33
1
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ZION MALFUNCTION

CAUSE AND EFFECTS

RD12 AUTO ROD SPEED CONTROLLER FAILURE

TYPE: DISCRETE, RV 17. - 8, 1007. - 72 STEPS PER MINUTE

CAUSE: FAILURE OF ROD SPEED CONTROLLER OUTPUT

REF: ROD CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 9-8B

PLT STA: REACTOR AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, UNLESS AN
AUTOMATIC ROD DEMAND $1GNAL IS ALREADY PRESENT, THERE IS
NO IMMEDIATELY NOTICEABLE EFFECT OTHER THAN THE ROD
DEMAND GOING TO THE DEMAND CORRESPONDING TO THE SELECTED
SEVERITY. HHEN AN AUTOMATIC ROD DEMAND SIGNAL IS
RECEIVED, ALL ROD MOTION HILL OCCUR AT THE SPEED
DETERMINED BY THE SELECTED SEVERITY, THE ROD STEP
COUNTERS AND ROD SPEED DEMAND METER, ISI-RD412 (ICB06) '

IN ADDITION TO THE ROD DIRECTION LAMPS, WILL INDICATEr ,

THE CONTROL ROD MOTION. REACTOR P0HER, REACTOR COOLANT+

SYSTEM TEMPERATURE AND PRESSURE WILL VARY IN RESPONSE TO
THE REACTIVITY CHANGE AND THE ASSOCIATED EXCESSIVE OR
INSUFFICIENT ROD HOTION,

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY PLACING THE ROD CONTROL MODE SELECTOR
SHITCH IN MANUAL AND CONTROLLING THE RODS MANUALLY,

MALFUNCTION REMOVAL HILL RESTORE THE FAILED ROD SPEED
CONTROLLER TO NORMAL.

(REV 3)

O
V
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ZION MALFUNCTION,
.

CAUSE AND EFFECTS

,

RD13 ROD GROUP MISALIGNMENT

TYPE: GENERIC, RB

A) SHUTDOWN GROUP A-I
B) SHUTDOWN GROUP A-!!
C) SHUTDOWN GROUP B-I
D) SHUIDOHN GROUP B-II
E) CONTROL GROUP A-I
F) CONTROL GROUP A-II
G) CONTROL GROUP B-I
H) CONTROL GROUP B-II
I) CONTROL GROUP C-!
J) CONTROL GROUP C-!!
K) CONTROL GROUP D-I
L)-CONTROL GROUP D-II

CAUSE: FAILURE OF. MASTER CYCLER COUNTER OUTPUT (0 - I, 3 - II)

REF: ROD CONTROL SYSTEM DESCRIPTION -

ANNUNCIATOR RESPONSE: 8-6E

PLT STA:AFFECTED ROD BANK SELECTED FOR OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, UNLESS THE

O AFFECTED ROD BANK IS PRESENTLY IN MOTION, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT. WHEN THE SELECTED ROD
BANK RECEIVES A SIGNAL TO MOVE, THE AFFECTED GROUP,
(1/II), WILL NOT RECEIVE THE PULSE SIGNAL TO MOVE. AS
THE MOTION SIGNAL REMAINS APPLIED TO THAT ROD BANK, THE
DEVIATION BETHEEN THE MOVING R00 GROUP AND THE
STATIONARY ROD GROUP HILL BECOME LARGER, THE ROD STEP
COUNTERS AND ROD SPEED DEMAND METER, ISI-RD412 (ICB06)
IN ADDITION TO THE ROD DIRECTION LAMPS, HILL INDICATE
THE CONTROL ROD MOTION. ANNUNCIATOR 3-6E "CMPTR ALARM
NIS RAD TILT ROD DEV/ SEQ" HILL BE ACTLATED AT > 12 STEPS
DEVIATION'. ANY ATTEMPT BY THE OPERAT04 TO MOVE THE
AFFECTED ROD GROUP, WHILE THE MALFUNCTION IS ACTIVE, IS
UNSUCCESSFUL.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED FIRST PULSE ,

-CONTROL CIRCUIT TO NORMAL.

.(REV 2)

O
'
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ZION MALFUNCTION
,

CAUSE AND EFFECTS

RDIS FAILURE ON LOGIC CABINET

TYPE: DISCRETE, RB'

CAUSE: INADVERTENT LOGIC CABINET CARD REWJVAL

REF: ROD. CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 8-7A

PLT STA: ROD CONTROL SYSTEM IN OPERATION
,

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE LOGIC CABINE1
WILL EXPERIENCE A FAILURE HITH ALL ROD HOTION STOPPING.
ANNUNCIATOR 8-7A * ROD CONTROL SYSTEM URGENT FAILURE" l':,
ACTUATED. WHEN THE CONTROL ROD SYSTEM RECEIVES A SIGNAL
TO HOVE, THE LOSS OF THE LOGIC CABINET HILL PREVENT ROD
HOTION. ANY ATTEMPT BY THE OPERATOR TO RESET THE
ANNUNCIATOR OR OPERATE THE ROD CONTROL SYSTEM IN MANUAL,
DANK SELECT OR AUTOMATIC, NHILE THE MALFUNCTION IS
ACTIVE, 15 UNSUCCESSFUL,

MALFUNCTION REMOVAL HILL RESTORE THE LOGIC CABINET TO
NORMAL.

[REV 2)

,

,

O
'
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ZION MALFUNCTION

CAUSE AND EFFECTS

RD16 URGENT FAILURE IN LOGIC SECTION OF S/D BANKS C & D

TYPE: DISCRETE, RB

CAUSE: SCD SLAVE CiCLER FAILURE

REF: ROD CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 8-7A
LER 22-2-88-087

PLT STA: SHUTDOWN SANK C OR D IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SCD SLAVE
CYCLER WILL FAIL HITH ALL ROD MOTION OF SHUTDOWN BANKS C
AND D STOPPING. ANNUNCIATOR 8-7A " ROD CONTROL SYSTEM
URGENT FAILURE" HILL ACTUATE. -THIS MALFUNCTION ONLY.

AFFECTS THE OPERATION OF C AND D SHUTDOWN BANK.
OPERATION OF SHUTDOWN BA.NKS A & B AND CONTROL BANKS A
THROUGH D ARE UNAFFECTED. ANY ATTEMPT BY THE OPERATOR

-

4

TO RESET THE ANNUNCIATOR OR MOVE SHUTDOWN BANK C OR D.
WHILE THE MALFUNCTION IS ACTIVE, IS UNSUCCESSFUL.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED SCD SLAVE
CYCLER TO HORMAL.

(REV 21

.

O
+0279/20

,



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

ZIOP HALFUNCTION

CAUSE AND EFFECTS

RDl? POWER CABINET URGENT FAILURE'

,

.

TYPE: GENERIC, RB L

A) POWER CABINET 1AC
B) POWER CABINET 2AC
C) POWER CABINET IBD
D) POWER CABINET 280 ,

E) POWER CABINET SCD

CAUSE: INADVERTENT CARD REMOVAL

REF: ROD CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: B-7A

PLT STA:AFFECTED CONTROL ROD BANK IN OPERATION

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED POWER
CABINET HILL FAIL HITH ALL ROD MOTION BEING STOPPED.
ANNUNCIATOR 8-7A " ROD CONTROL SYSTEM URGENT FAILURE" IS ,

ACTUATED. THE LOSS OF THE POWER CABINET WILL PREVENT
ROD MOTION BY ALL CONTROL RODS IN THE AUTOMATIC OR
hat 4UAL HODE OF OPERATION. IF THE OPERATOR ATTEMPTS TO
HOVE A BANK P" 005 MANUALLY, IN THE ROD BANK SELECTED
MODE, NHILE .c MALFUNCTION IS ACTIVE, THE RODS IN THE
AFFECTED POWER CABINET HILL NOT MOVE, H0HEVER, RODS IN

.

( THE NON-AFFECTED POWER CABINET WILL MOVE, ANY ATTEMPT
'

BY THE OPERATOR TO RESET THE ANNUNCIATOR HHILE THE
HALFUNCTION IS ACTIVE, IS UNSUCCESSFUL.

NOTE : FOR GENERIC E USE SELECTED GROUP (SDC/SDD) HHICH
STOPS RODS AND BRINGS IN THE URGENT FAILURE ALARM.

HALFUNCTION REMOVAL HILL RESTORE THE POWER CABINET TO
NORMAL.

[REV 4)

,
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ZION MALFUNCTION

CAUSE AND EFFECTS

RH01 RHR PUMP TRIP / FAILS TO START

O TYPE: GENERIC, RB

A) RHR PUMP 1A
B) RHR PUMP 1B

CAUSE: FAULTY-(450) OVERCURRENT RELAY

REF: M-62 REV AG
22E-1-4840 RH1 REV *
22E-1-4840 RH2 REV T
ANNUNCIATOR RESPONSE: 4-3C

PLT STA:AFFICTED RHR PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
RESIDUAL HEAT REMOVAL PUMP BREAKER HILL TRIP. PUMP
CURRENT INDICATION DECREASES TO ZERO. ANNUNCIATOR 4-3C
" RESIDUAL HEAT REMOVAL PUMPS 1A, IB TRIP" ACTUATES, AND
THE CONTROL SHITCH AMBER LAMP ILLUMINATES. RESIDUAL
HEAT REMOVAL PUMP DISCHARGE PRESSURE, AS INDICATED ON

$. 1PI- 614/615 (ICB08), DECREASES. THE LOSS OF RHR
COOLING TO THE REACTOR COOLANT SYSTEM HILL RESULT IN
INCREASING RCS TEMPERATURES.

THE.0PERATOR.MAY RESET THE AMBER LAMP BY PLACING THE 1

CONTROL SWITCH IN Th2 TRIP POSITION. If THE OPERATOR
ATTEMPTS TO RESTART THE PUMP THE BREAKER HILL CLOSE
THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORMAL OPERATION.

[REV 11

0
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ZION MALFUNCTION !
!

CAUSE AND EFFECTS

|
'

RH02 RHR PUMP CAVITATION

TYPE: GENERIC, RB
,

A) RHR PUMP 1A (VALVE IMOV-RH8700A)
B) RHR PUMP IB (VALVE 1H0V-RH8700B)

'
CAUSE: $UCTION VALVE DISK FALLS OFF BLOCKING LINE

REF: M-62 REV AG-
ANNUNCIATOR RESPONSE: 4-1B, 4-3C

PLT STA:AFFECTED RESIDUAL HEAT REMOVAL PUMP IN OPERATION

EFFECTS:
HHr.N THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED RHR
PUMP SUCTION VALVE DISK FALLS OFF HHICH TOTALLY BLOCKS
THE ASSOCIATED SUCTION LINE. THE ASSOCIATED FLOW TO THE
REACTOR COOLANT LOOP (S). IFI-971A & B/970A & B (IC808),
DECREASES TO ZERO,--If THE OTHER RHR PUMP IS NOT
RUNNING.- THE LOSS OF FLOH THROUGH THE AFFECTED RHR PUMP
HILL CAUSE-FLASHING IN THE SUCTION OF THE PUMP.
ANNUNCi.tTOR 4 1B "RHR PUMPS SUCTION-PRESSURE LO" HILL BE-
ACTUATED IF THE PRESSURE DECREASES TO 11.5 PSIG. - THE
LOSS OF RHR COOLING TO THE REACTOR COOLANT SYSTEM HILL
RESULT IN INCREASING RCS TEMPERATURES

THE AFFECTED RHR PUMP AMPS WILL BEGIN TO OSCILLATE
SPORADICALLY AS THE PUMP CAVITATES. IF THE OPERATOR
TAKES NO ACTION, AFTER CAVITATING FOR ONE MINUTE, THE
AFFECTED PUMP HILL TRIP WITH ANNUNCIATOR 4-3C " RESIDUAL
HEAT REMOVAL PUMPS 1A, IB TRIP" BEING ACTUATED,

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED RHR
SUCTION VALVE TO NORMAL AND ALLOW REOPENING OF THAT
VALVE.

[REV 2)
,
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ZION MALFUNCTION

NUSE AND EFFECTS j

RH03 RHR HEAT EXCHANGER FLOW CONTROL VALVE FAILURE

O TYPE: GENERIC, RV 100% VALVE FULLY OPEN

A) RHR HX 1A FLOW CONTROL VALVE, 1RHHCV606
B) RHR HX IB FLOW CONTROL vat.VE, 1RHHCV607

CAUSE: I/P CONVERTER FAILURE

RE F .: M-62 REV AG

PLT STA:AFFECTED RESIDUAL HEAT EXCHANGER IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED RHR

HEAT EXCHANGER FLOW CONTROL VALVE WILL FAIL. THE FAILED
VALVE POSITION HILL BE DETERMINED BY THE SELECTED
SEVERITY. IF THE SELECTED SEVERITY IS LESS THAN THE
INITIAL VALVE POSITION, THE AFFECTED-FLOH CONTROL-VALVE-
HILL CLOSE, DECREASING RHR SYSTEM FLOW TO THE REACTOR
COOLANT SYSTEM. THE DECREASED FLOW HILL BE INDICATED ON
IFI-971A & B/970A & B itc|'' AND BY THE INCREASING RCSs

TEMPERATURES.

IF THE SELECTED SEVERITY IS GREATER THAN THE INITIAL
VALVE POSITION, THE AFFECTED FLOW CONTROL VALVE HILL
OPEN, INCREASING RHR SYSTEM FL'N TO THE REACTOR COOLANTO SYSTEM, THE INCREASED FLOW Hld BE INDICATED OH-
IFI-971A & B/970A-& B (ICB08) AND BY THE DECREASING RCS
TEMPERATURES. THE DECREASE IN REACTOR COOLANT SYSTEM
TEMPERATURES HILL RESULT IN DECREASING PRESSURIZER LEVEL
AND PRESSURE.

HALFUNCTION REMOVAL HILL RESTORE THE AFFECTED RHR HEAT-
EXCHANGER FLOH CONTROL VALVE TO NORMAL,

[REV 23

O
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ZION MALFUNCTION

CAUSE AND EFFECTS.
,

RH07 RHR PUMPS SUCTION RELIEF VALVE FAILURE

O TYPE: DISCRETE, RV 100% = VALVE FULLY OPEN

CAUSE: MECHANICAL FAILURE OF 1RH8708

REF: M-62 REV AG |

ANNUNCIATOR RESPONSE: 9-1B

PLT STA: RESIDUAL HEAT REMOVAL SYSTEM IN OPERATION

EFFECTS:

HHEN THIS MALFUNCTION BECOMES ACTIVE. A LOSS OF MASS
FROM THE RHR SYSTEM TO THE_ PRESSURIZER RELIEF TANK HILL
RESULT. THE RATE OF MASS LOSS HILL BE DETERMINED BY THE
SELECTED SEVERITY. THE MASS ACCUMULATING IN THE
PRESSURIZER RELIEF TANK HILL CAUSE ANNUNCIATOR 9-1B
" PRESSURIZER RELIEF TANK TEMP HIGH PRESS HIGH LEVEL HIGH
LOH" TO ACTUATE AT EITHER 10 PSIG OR 91%. THE LOSS OF
SUCTION LINE MASS HILL CAUSE A DECREASE IN PUMP (S) .

DISCHARGE PRESSURE AND FLON, AS INDICATED ON IFI-RH971A
& B/970A & B AND 1PI-RH614/615 (1C808). THE DECREASED
MASS RETURNING TO THE REACTOR COOLANT SYSTEM HILL CAUSE
A DECREASE IN PRISSURIZER LEVEL. PRESSURIZER PRESSURE
WILL INCREASE DUE TO THE REACTOR COOLANT SYSTEM HEATUP
AND THE PRESSURIZER HEATERS. THE DECREASE IN COOLED

O HATER FLOH RETURNING TO THE REACTOR COOLANT SYSTEM, WILL
RESULT IN AN INCREASE IN RCS TEMPERATURES.

THE OPERATOR MAY LIMIT THE LEAK CONSEQUENCES OF THIS
MALFUNCTION BY SECURING THE RHR. SYSTEM AND MANUALLY
ISOLATING THE RHR SUCTION LINE.

MALFUNCTION REMOVAL HILL ONLY RESTORE THE FAILED RHR
SUCTION RELIEF VALVE TO NORMAL,

[REV 3)
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ZION MAL 7 UNCTION

CAUSE AND E)FECTS

RH08 RCS TO RHR SYSTEM LEAKAGE

TYPE: DISCRETE RV 100% . 5000 GPM e NOP

CAUSE: HOR:. SEATS Oli VALVES 1HOV-RH8701 & RH8702

REF: M-62 REV AG
RESIDUAL HEA1 REMOVAL SYSTEM DESCRIPTION
ANNUNCIATOR RLSPONSE: 9-8C, 9-88, 9-1B
CVR 22-2-88-021

'

PLT STA:!C37

!- EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, A LOSS OF MASS
FROM THE REACTOR COOLANT SYSTEM TO THE RHR SYSTEM HILL,

RESVLT, THE RATE OF MASS LOSS HILL BE DETERMINED BY THE
SELECTED SEVERITY. THE LOSS OF MASS FROM THE REACTOR
COOLANT SYSTEM HILL CAUSE A DECREASE IN PRESSURIZER
LEVEL AND PRESSURE. ANNUNCIATOR To8C " PRESSURIZER
CONTROL LEVEL HIGH LCW" ACTUATES AT 5% DEVIATION FROM

-

PROGRAM .iVEL, ANNUNCIATOR 9-8B "PRESSVRIZER CONTROL
PRESSURE HIGH LOH IS ACTUATED AT 2210 PSIG. AS THE
SELECTED SEVERITY INCREASES, THE RHR SUCTION LINE
PRESSURE HILL INCREASE AND AT 450 PSIG, RELIEF VALVE
IRH8708 HILL LIFT TO THE PRT. THE KASS ACCUMULATING IN
THE PRESSURIZER RELIEF TANK HILL CAUSE ANNUNCIATOR 9-1B

O- " PRESSURIZER RELIEF TANK TEMP HIGH PRESS H'.GH LEVEL HIGH,

LOH" TO ACTUATE AT EITHEF. 10 PSIG OR 91%.

IF-THE SELECTED SEVERITY IS GREATER THAN THE CAPACITY OF
THE RHR SYSTEM RCLIEF VALVES, THE RHR SYS7EM PRESSURE
HILL INCREAPE TO THE UCSIGN PRESSURE AND THE IN-LEAKAGEi

HILL BE LIMITED TO THE RELIEF VALVE CAPACITY.

HALFUNCTION REH0 VAL HILL RESTORE VALVES 1HOV-RH8701 &
RH8702 TO NOCHAL.

[REV 2)
.
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ZION HALFUNCTION

CAUSE AND EFFF. CTS

RH12 RHR DISCHARGE HEADER BREAK(]
TYPE: GENERIC, RV 100T. 5000 GPM @ NOP

A) RHR DISCHARGE HEADER TIAIN A
D) RHR DISCHARGE HEADER TXAIN B

CAUSE: PIPING FAILURE IMMEDIA1ELY UPSTREAM OF IMOV-SIB 809A/L

REF: H-62 REY AG

PLT STA: SELECTED RHR DISCHARGE TRAIN IN OPERATION

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, A LOSS OF HASS
FROM THE RESIDUAL HEAT REMOVAL SYSTEM TO THE AUXILIARY
BUILDING HILL RESULT. THE RATE OF HASS LOSS HILL BE
DETERMINED BY THE SELECTED SEVERITY. ACTIVITY LEVELS IN
THE AUXILIARY BUILDING IN THE LOCAL AREA AND IN THE
VENTILATION SYSTEM FLOH PATH HILL INCREASE. THE LOSS OF
HASS RETURNING TO THE REACTOR COOLANT SYSTEM HILL CAUSE
A DECREASE IN PRESSURIZER LEVEL AND PRESSURE. THE

DECREASE IN COOLED HATER rLOW RETURNING TO THE REACTOR
COOLANT SYSTEM BY THE AFFECTED RHR TRAIN, AS INDICATED
ON IFI-RH971A & B/970A & B (ICB08), HILL RESULT IN AN
INCREASE IN RCS TEMPERATURES. THE LOSS OF SYSTEMO(d INTEGRITY HILL BE INDICATED BY THE DECREASED DISCHARGE
PRESSURE ON 1PI-RH614/615 (ICBOB).

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY HANUALLY ISOLATING THE AFFECTED RHR
DISCHARGE HEADER AND PLACING THE UNAFFECTED TRAIN IN
OPERATION,

HALFUNCTION REMOVAL HILL ONLY RESTORE THE ffFECTED RHR
DISCHARGE HEADER LINE PIPING INTEGRITY.

(REV 0)
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ZION MALFUNCTION

-CAUSE AND EFFECTS

RP01 REACTOR FAILS TO TRIP_ ,

TYPE: DISCRETE, RB-

CAUSE: IMMOPER LUBRICATION CAUSES THE REACTOR TRIP BREAKERS OR
THE REACTOR TRIP BYPASS BREAKERS TO Si!CK CLOSED

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
-22E-4884 REV K

PLT STA:!C37-

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDI ATELY NOTICEABLE EFFECT. WHEN 1rlE REACTOR
RECEIVES A TRIP SIGNAL, THE REACTOR DOES NOT TRIP AS
REQUIRED. THE INITIATING REACTOR TRI.* SIGNAL HILL BE -

~

INDICATED BY THE FIRST OUT ANNUNCIATOR. ANY ATTEMPT BY
THE OPERATOR TO MANUAtLY TP,IP THE REACTO.1, WHILE THE
MALFUNCTION IS ACTIVE, IS: UNSUCCESSFUL.- THE OPERATOR -

MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCT10R --(
MANUALLY STOPPING THE ROD DRIVE-MG SETS.

MALFUNCTION REMOVAL HILL RESFORE THE REACTOR TRIP
CIRCUIT TO NORMAL.

'
:- (REV-2)
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ZION MALFUNCTION

CAUSE AND EFFECTS

RP02 REACTOR FAILS TO AUTO TRIP

3 TYPE: DISCRETE, RB

CAUSE: OPEN CIRCUIT JUST AFTER THE TRIP COIL CONTACTS & JUMPER
INSTALLE0 AROUND UNDERVOLTAGE CONTACTS FOR THE REACTOR
TRIP BREAKERS AND THE REACTOR TRIP BYPASS GREAKERS

REF: REACTOR PROTECTION SYSTEM DESCRIPTION

[ 22E-4884 REV K

PLT STA:!C37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT. WHEN THE REACTOR
RECEIVES AN AUTOHATIC TRIP SIGNAL, THE REACTOR DOES NOT
TRIP AS REQUIRED. THE INITIATING REACTOR TRIP SIGNAL
HILL BE INDICATED BY THE FIRST OUT ANNUNCIATOR. THE ,
OPERATOR MAY LIMIT THE CONSEQUENCES OF "IS MALFUNCTION
BY MANUALLY TRIPPING THE REACTOR.

MALFUNCTION REMOVAL HILL RESTORE THE REACTOR TRIP
CIRCUIT TO NORMAL.-

(REV 13
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-Z'ON MALFUNCTION

CAUSE AND EFFECTS-

RPO4. FAILURE.0F FEEDWATER ISOLATION TO ACTUATE.

TYPE: GENERIC, RB

A) STEAM GENERATOR 1A
B) STEAM GENERATOR IB
C) STEAM GENERATOR IC
D) STEAM GENERATOR-1D

CAUSE: THE FEEDHATER ISOLATION RELAYS, FSA & FSB "1-7" ("4-8",

"3-4" & "7-8") CONTACTS FAIL CLOSED

REF: 22E-4921 REV N
S6S3030 SHT 13 & 14

PLT STA:IC37

SFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO

,

IMMEDIATELY NOTICEABLE EFFECT. NHEN A FEEDHATER
ISOLATION SIGNAL IS GENERATED. THE ANNUNCIATOR (S)
ASSOCIATED HITH THE INITIATING EVENT FUNCTION PROPERLY,
TPI FEEDHATER REG VALVE 5 ON THE NON-SELECTED STEAM
GENERAT(. * CLOSE, BUT THE FEEDHATER REG VALVE ON THE-

SELECTEr |EAM GENERATOR DOES.NOT CLOSE. THE OPERATOR
3 MAY LIMIT THE CONSEQUENCES OF THIS MALFUNCTION BY.[V MANUALLY PERFORMING THE ACTIONS-HHICH NORMALLY OCCUR

AUTOMATICALLY.

'MAltVNCTION REMOVAL HILL RESTORE THE AFFECTED FEEDHATER
ISOLATION CIRCUIT TO NORMAL.

[REV 2) .|
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-ZION MALFUNCTION-

CAUSE AND EFFECTS

() RPOS INADVERTENT P-14_FEEDHATER ISOLATION

TYPE: - GENERIC, RB-

A) STEAM GENERATOR 1A
B) STEAM GENERATOR 1B
C) STEAM GENERATOR 1C +

D) STEAM GENERATOR-1D-

CAUSE: SHORT ACROSS THE SAFETY INJECTION SIX7-A CONTACTS, CAUSES-
FEEDHATER ISOLATION RELAY FIA (F2A, F3A, F44) TO ENERGIZE

REF: 22E-4921 REV N
5653030 SHT 13 & 14

PLT STA:IC28

EFFECTS:
HHEN THIS MALFUNCTION'BECOMES ACTIVE, A FALSE FEEDHATER
ISOLATION SIGNAL FOR THE SELECTED STEAM GENERATOR HILL
DE RECEIVED. THE FEEDHATER ISOLATION SIGNAL HILL CAUSE
THE FOLLOHING ACTIONS TO OCCUR: THE ASSOCIA"tD MFRV AND
ITS BYPASS VALVE' HILL RECEIVE CLOSE SIGNALS; THE MAIN
TURBINE HILL TRIP AND ALL MAIN FEED PUMPS HILL TRIP IF
REACTOR P0HER/ TURBINE P0HER IS GREATER THAN 10%, THE
TURBINE TRIP HILL CAUSE A REACTOR TRIP TO RESULT.

MALFUNCTION REMOVAL HILL RESTORE THE AFFECTED FEEDHATER
ISOLATION CIRCUIT TO NORMAL.

(REV 1]
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ZION MALFUNCTION

l
CAUSE AND EFFECTS :

l

f-ss i

' (s I RP06 INADVERTENT SAFETY INJECTION ACTUATION

TYPE: GENERIC, RB

A) TRAIN A
B) TRAIN B

CAUSE: SHORT ACROSS THE CONTAINMENT HIGH PRESSURE CPHIR (CPH2R)
CONTACTS, CAUSES SAFETY INJECTION RELAYS SIl-A & SI2A
(SIl-B & SI2 B) TO ACTUATE

REF: ENGINEERED SAFETY FEATURES ACTLTTION SYSTEM DESCRIPTION
22E-4919 & 22E-4920
5653030 SHT 8-REV 7
LER 22-2-88-012

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, A FALSE SAFETY
INJECTION ACTUATION SIGNAL IS RECEIVED. THE FOLL0HING
SAFEGUARDS SIGNALS HILL AUTOMATICALLY BE GENERATED: THE
RE TOR RECEIVES A TRIP SIGNAL; A FEEDHATER ISOLATION
~1GNAL IS GENERATED; THE AUXILIARY FEEDHATER PUMPS

rs RECEIVE A START SIGNAL; THE EMERGENCY DIESEL GENERATORS
f

( ') RECEIVE A START SIGNAL; THE STANDRY SERVICE HATER PUMPS
-RECEIVE A START SIGNAL; THE REAvsc CONTAINMENT FAN
COOLERS RECEIVE A SIGNAL TO SHIFT TO SLOW SPEED: A
CONTAINMENT PHASE A ISOLATION SIGNAL IS GENERATED AND A
CONTAINMENT VENTILA'!0N ISOLATION SIGNAL IS GENERATED.
THE CONTAINMENT PHASE A ISOLATION f,ND CONTAINMENT
VENTILATION ISOLATIONS ARE TRAIN DEPENDENT. HOWEVER,

EITHER TRAIN OF CONTAINMENT PHASE ISOLATION HILL CAUSE A
LOSS Cf INSTRUMENT AIR TO CONTAINMENT CAUSING AIR
OPERATED VALVES-INSIDE CONTAINMENT TO GO TO THElR FAIL
POSITIONS.

THE OPER'ATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY MANUALLY STOPPING THE OPERATING
SAFEGUARDS EQUIPMENT HHICH IS UNNECESSARILY ADDING HATER
TO THE PRIMARY.

MALFUNCTION. REMOVAL HILL RESTORE THE SAFETY INJECTION
U CIRCUIT 10 NORMAL.

[REV 2]
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' ZION MALFUNCTION'

CAUSE AND EFFECTS

( RP07 FAILURE OF SAFETY-INJECTION TO ACTUATE-

'

TYPE: GENERIC, RB

A) TRAIN A
B) TRAIN B

C!USE: SAFETY INJECTION RELAYS, SIl-A & S!2-A (SIl-B & SI2-B)
FAIL TO ACTUATE

REF: ENGINEERED SAFETY FEATURES ACTUATION SYSTEM DESCRIPTION
22E-4919 & 22E-4920
5653030 SHT 8 REV 7

PLT STA:!C37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY' NOTICEABLE EFFECT. WHEN A CONDITION-HHICH-

HOULD NORMALLY CAUSE A SAFETY INJECTION SIGNAL TO BE
GENERATED EXISTS, THE TRAIN DEPENDENT AUTOMATIC ACTIONS 4

HHICH NORMAL.LY OCCUR 00 NOT HAPPEN ON TF.2 AFFECTED
TRAIN. MANUAL SAFETY INJECTION ACTUATION HILL ALSO BE
INEFFECTIVE IN STARTING THE AFFECTED TRAIN EQUTPMENT.
THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS.

* \ MALFUNCTION SY MANUALLY PERFORMING THE ACTIONS WHICHk l- HOULD'0CCUR OPON THE. RECEIPT OF A SAFETY INJECTIONE

SIGNAL,

HALFUNCTIOn REMOVAL HILL RESTORE THE FAILED SIl RELAY
OPERATE COIL TO NORMAL.

(REV 2)
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ZION MALFUNCTION

CAUSE AND EFFECTS

't RP08' FAILURE OF SAF . INJECTION T'] AUTO INITIATE

TYPE:- GENERIC, RB' .

A) TRAIN A
B) TRAIN B

CAUSE:- RESET RELAY SIR-A (SIR-8) "2-6" CONTACTS FAIL OPEN
PREVENTING THE SAFETY INJECTION RELAYS FROM ACTUATING

REF: ENGINEERED SAFETY FEATURES ACTUATION SYSTEM DESCRIPTION
22E-4913 THRU 4925.
5653030 SHT 8 REV 7

PLT 51A:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT. HHEN A SAFETY INJECTION
SIGNAL IS GENERATED, THE TRAIN DEPENDENT AUTOMATIC
ACTIONS HHICH NORMALLY OCCUR 00 NOT HAPPEN ON THE
AFFECTED TRAIN. THE OPERATOR MAY LIMIT THE CONSEQUENCES
OF THIS MALFUNCTION BY MANUALLY INITIATING SAFETY

~ INJECTION.

- MALFUNCTION ~ REMOVAL HILL RESTORE THE FAILED SIR RELAY TO
NORMAL.

[REV l') i
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ZION MALEUNCTION

CAUSE AND EFFECTS

| h. RP09 FAILURE OF PHASE A'10 ACTUATE

TYPE: GENERIC, RB

A) TRAIN A
B) TRAIN B-

CAUSEi PHASE A ACTUATION RELAY CIA 1/TR1 (CIA 2/TR2) FAILS TO
ACTUATE

REF: ENGINEERED SAFETY FEATURES ACTUATION SYSTEM DESCRIPTION
22E-4840-RP38 REV P
22E-4840-RP44 REV P
5653D30 SHT 8 REV-7

PLT-STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT. HHEN A CONDITION HHICH
HOULO NORMALLY CAUSE A PHASE A CONTAINMENT-ISOLATION
SIGNAL TO BE GENERATED EXISTS, THE VALVES ASSOCIATED
HITH THE AFFECTED TRAIN-WILL NOT CLOSE AS REQUIRED. ANY

ATTEMPT BY THE OPERATOR TO MANUALLY ACTUATE PHASE A
CONTAINHENT ISOLATION, WHILE 'THE MALFUNCTION IS ACTIVE,
IS UNSUCCESSFUL. THE OPERATOR MAY LIMIT THE

N- CONSEQUENCES OF THIS HALFUNCTION BY MANUALLY CLOSING THE
. VALVES ASSOCIATED HITH-THE-AFFECTED TRAIN.

MALFUNCTION REMOVAL WILL RESTORE THE PHASE A CONTAINHENT
ISOLATION CIRCUIT TO NORMAL.

[REV 2]
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ZION MALFUNCTION

CAUSE AND EFFECTS.

() RPIO FAILURE OF PHASE B TO ACTUATE

TYPE: GENERIC, RB

-A) TRAIN A
B)-TRAIN B-

CAUSE: PHASE B ACTUATION RELAY CIBl/TR1 (CIB2/TR2) FAILS TO
ACTUATE

REF: 22E-1-4840RP40 REV-L >

22E-1-484C7.P46 REV-L
ENG'INEERED SAFETY FEATURES ACTUATION SYSTEM DESCRIPTION
56S3D30 SHT 8 REV 7

PLT STA:IC37
,4

EFFECTS:
HHEN THIS MALFUFCTION BECOMES ACTIVE, THERE IS NO *

.

IMMEDIATELY NOTICEABLE EFFECT. WHEN A CONDITION WHICH
HOULO NORMALLY CAUSE A PHASE B CONTAINMENT ISOLATION
SIGNAL TO BE GENERATED EXISTS. THE VALVES ASSOCIATED
HITH THE-AFFECTED TRAIN DO NOT AUTOMATICALLY CLOSE. ANY
ATTEP'T BY THE OPE 0AT09 TO MANUALLY ACTUATE PHASE B~ >

CONTn!* 'TT .30l ATION, HHILE THE HALFUNCTION IS ACTIVE,>

IS UN?ULoiSSFUL. THE OPERATOR MAY LIMIT THE~

CONSEQUENCES 0F THIC MALFUNCTION BY MANUALLY CLOSING THE-

PHASE B ISOLATION VALVES ON THE AFFECTED TRAIN.

MALFUNCTION REMOVAL HILL RESTORE THE PHASE B CONTAINMENT
ISOLATION CIRCUIT TO NORMAL.

[REV 2]
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ZION MALFUNCTION

CAUSE AND EFFECTS

RPil REACTOR TRIP PERMISSIVE P-4 FAILS AS IS

T'PE: GENERIC, RB

A) TRAIN-A
B) TRAIN-t

CAUSE: REACTOR TRIP BREAKER & BYPASS BREAKER P-4 "52" CONTACTS
~

FAIL IN THE1R PRESENT POSITION

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
5653030 SHT 2 REV *E @
22E-4884 THRU 4907

PLT STA:IC37

EFFECTS:-
WHEN THIS HALFUNCTION BECOMES ACTIVE, THE-P-4 PERMISSIVE
FAILS AS 15. IF INSERTED WITH THE BREAKERS CLOSED, HHEN

'

THE CONDITIONS FOR SATISFYING THE P-4 PERMISSIVE ARE HET
(A REACTOR TRIP BREAKER AND ITS BYPASS BREAKER BOTH
OPEN), THE P-4 PERMISSIVE FAILS TO PERFORM ITS NORMAL
FUNCTIONS.

IF THE HALFUNCTION IS INSERTED WITH-THE F-4 LOGIC
-T SATISFIED, (A REACTOR TRIP BREAKER AND ITS BYPASS

BREAKER BOTH OPEN), THE CLOSURE OF EITHER BREAKER HILL
NOT CLEAR THE-P-4. PERMISSIVE. THE P-4 SIGNAL HILL--

PREVENT THE STARTUP OF THE MAIN TURBINE WHEN THE SIGNAL
WOULD NOT NORMALLY BE.PRESENT,

THE P-4 PERMISSIVE NORMALLY DOES THE FOLL0h'ING: ACTUATES
A TURBINE TRIP; CLOSES THE HFRV'S IF T IS e 554 0F;
LOCKSINACIRCUITTOPREVENTRE-0PENI@lHEMA!N' FEED
HATER VALVES HHICH WERE CLOSED BY.EITHER A SAFETY
INJECTION ACTUATION OR A HIGH-HIGH STEAM GENERATOR
LEVEL: P.ROVIDES A SIGNAL TO THE SAFETY INJECTION BLOCK
AND RESET LOGIC CIRCUIT AND SENDS A SIGNAL TO THE
PROCESS RACKS WHICH REDUCES THE HIGH STEAM FLON PROGRAM.

HALFUNCTION REH0 VAL HILL RESTORE THE FAULTY P-4 CIRCUIT-
TO NORMAL,

[REV 11.
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ZION MALFUNCTION

CAUSE AND EFFECTS

RPl2 SOURCE RANGE PERMISSIVE P-6 FAILS AS IS

TYPE: GENERIC, RB

A) TRAIN.A
B) TRAIN B

CAUSE: SOURCE RANGE BLOCK RELAYS SRB-XA & SRB-YA (SRB-Xb &
SRB-YB) STICK IN THilR PRESENT POSITION

REF: REACTOR PROTECTION CYSTEM DESCRIPTION
22E-4884 THRU 4907-
5653030 SHT 4 REV 5-

Pt.T STA: REACTOR POWER IN THE'500RCE RANGE

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-6 PERMISSIVE

FAIQASIS. If INSERTED ON A POWER INCREASE FROM BELON
10- AMPS, HHEN TF. CONDITIONS FOR SATISFYING THE P-6
PERMISSIVE ARE MET (EITHER 0 ^
CHANNELSINCREASESABOVE10-{0

,

AMPERES), THE P-6
PERMISSIVE FAILS TO PERFORM ITS NORMAL FUNCTIONS
PREVENTING DEENERGIZATION OF BOTH SOURCE RANGE CHANNELS
AND PREVENTING THE BLOCK OF THE RESPECTIVE TRAIN SOURCE'

O RANGE HIGH FLUX REACTOR TRIP. IF POWER IS SUBSEQUENTLY
INCREASED TO THE SOURCE RANGE HIGH FLUX REACTOR TRIP
SETPOINT THE AFFECTED TRAIN REACTOR TRIP BREAKER HILL
OPEN, THE UNAFFECTED TRAIN REACTOR TRIP BREAKER HILL NOT
OPEN,

IF THE MA
ABOVE10-QUNCTIONISINSERTEDONAPOWERDECREASE/ ROMAMPS, DECREASING POWER BELOW THE P-6
SETPOINT WIL! NOT CLEAR THE P-6 PERMISSIVE. THIS
RESULTS IN THE P-6 PERMISSIVE BEING PRESENT HHEN IT
NORMALLY-HOULD NOT BE ALLOWING IMPROPER BLOCKING OF THE
SOURCE RANGE HIGH FLUX REACTOR-TRIP.

THE P-6 PERMISSIVE NORMALLY DOES THE FOLL0HING: ALLOWS
THE OPERATOR TO MANUALLY DEENERGIZE THE HIGH VOLTAGE-
SUPPLY TO THE SOURCE RANGE NUCLEAR' DETECTORS'AND BLOCK l

THE'50VRCE. RANGE =HIGH FLUX REACTOR TRIP. FAILURE OF THE
P-6 PERMISSIVE, NHILE INCREASING P0HER,-HILL RESULT IN A

-SOURCE RANGE HIGH FLUX. REACTOR TRIP ON THE-AFFECTED
TRAIN REACTOR TRIP BREAKER.

INSERTION OF BOTH GENERICS OF THIS MALFUNCTION HILL

PREVENTAUTOMATICSOURCERAKEREENERGIZATIONHHENPOWER'

IS DROPPED-T0 BELOH 5 x'10- ' AMPS..

MALFUNCTION REMOVAL WILL-RESTORE THE FAULTY P-6 CIR'CUIT

(O) TO NORMAL.

[REV-21
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ZION-MALFUNCTION

CAUSE AND EFFECTS

/~N
,) . RP13 -AT POWER PERMISSIVE P-7 FAILS AS IS-t

TYPE: GENERIC, RB

A) TRAIN A
B) TRAIN B

CAUSE: PERMISSIVE RELAYS P7-1XA, P7-lYA, P7-2XA & P7-2YA
(P7-1XA, P7-1YA, P7-2XA & P7-2YA) STICK IN THEIR PRESENT
POSITION

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
22E-4884 THRU 4907
5653030 SHT S REV 5

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-7 PERHISSIVE
FAILS AS 15. IF DONE ON A POWER DECREASE, HHEN THE
CONDITIONS FOR SATISFYING THE P-7 PERMISSIVE ARE HET (3
0F 4 POWER RANGE NUCLEAR INSTRUMENTS AND BOTH TURBINE
IMPULSE CHAMBER PRESSURE SIGNALS INDICATE THAT POWER IS
< 10%), THE P-7 PERMISSIVE FAILS TO PERFORM ITS NORMAL-

.

FUNCTIONS. FAILURE OF THE P-7 PERMISSIVE WILL CAUSE THE-

. --}
FOLLOHING REACTOR TRIPS TO REMAIN ENABLED: THQ LOOP LOW;

FLOH; RCP BUS UNDERVOLTAGE; PRESSURIZER LOW PRESSURE;
PRESSURIZER HIGH HATER LEVEL AND TURBINE TRIP.

If THE MALFUNCTION IS INSERTED ON A 00HER INCREASE HITH
THE r-7 LOGIC SATISFIED, THE POWER INCREASE ABOVE 10%
POWER HILL NOT CLEAR THE P-7 PERMISSIVE, THIS RESULTS
IN THE-P-7 PERMISSIVE BEING PRESENT HHEN IT-NORMALLY
HOULO NOT BE HHICH HILL PREVENT.THE ASSOCIATED TRIPS
FROM OCCURRING HHEN THAT TRIP SIGNAL IS GENERATED.

THE P-7.PERHISSIVE NORMALLY AUTOMATICALLY BLOCKS THE
FOLLOHING REACTOR TRIPS:'LON PRIMARY COOLANT FLOW TRIP
(THC' LOOP LOW FLOW TRIP);.RCP 6VS UNidRVOLTAGE TRIP;
PRESSURIZER LOH PRESSURE TRIP; PRES 3URIZER HIGH HATER,

LEVEL TRIP AND TURBINE TRIP.

HALFUNCTION REMOVAL HILL RESTORE THE FAULTY P-7 CIRCUIT
TO NORMAL.

[ (REV 1]
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ZION MALFUNCTION

CAUSE AND EFFECTS

RP16 PRESSURIZER SI PERMISSIVE P-il FAILS AS IS

-TYPE: GENERIC, RB

A) TRAIN A-
8) TRAIN B

CAUSE: PZR PRESS BISTABLE RELAYS PC-455B-XA & PC-456B-XA
(PC-455B-XB &'PC-4563-XB) STICK IN THEIR PRESENT POSITION

1.

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
22E-4913=THRU 4925 & 22E-4840-SIB 5
5651030 SHT 6 REV 6

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE P-Il
PERMISSIVE FAILS-AS IS. If INSERTED ON A PLANT .

SHUTDOHN, HHEN THE CONDITIONS FOR SATISFYING THE P-11
. PERMISSIVE ARE' MET (2 0F 3 PRESSURIZER PRESSURE SIGNALS
-ARE LESS THAN 1915 PSIG), THE.P-11 PERMISSIVE FAILS TO
. PERFORM ITS HORMAL FUNCTIONS. FAILURE OF THE P-Il
PERMISSIVE HILL PREVENT BLOCKING'0F THE LOH PRESSURIZER

-PRESSURE SAFETY INJECTION.g
L' IF THE MALFUNCTION IS INSERTED ON A PLANT STARTUP,

INCREASING PRESSURIZER PRESSURE ABOVE 1915 PSIG HILL NOT
CLEAR THE v' 11 PERMISSIVE. THIS RESULTS IN THE P-11
PERMISSIVE BE|NG PRESENT HHEN IT NORMALLY HOULO NOT BE
ALLOHING IMPPJPER BLOCKING OF THE'LOH PRESSURIZER
PRESSURE SArETY INJECTION.

THE P-il ?ERMISSIVE NORMALLY ALLOHS THE OPERATOR TO
BLOCK THE LOH PRESSURIZER PRESSURE SAFETY INJECTION.~

-MALFUNCT. ION REMOVAL HILL RESTORE-THE FAULTY P-11 CIRCUIT-
.TO NORMAL.

'

l'- (REV 1]
;.

.'
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ZION MALFUNCTION-

CAUSE AND EFFECTS

_RF17 HI STM FLOH SI PERMISSIVE P-12 FAILS AS IS

TYPE: LENERIC, RB

A) TRAIN A
B) TRAIN B

CAUSE: LOH LOW T BISTABLE RELAYS TC-4120-XA, TC-422D-XA &
TC-4320-Xky{TC-4120-XB,TC-422D-XB&TC-4320-XB)STICKIN |

THEIR FRESENT POSITION

REF* REACTOR-PROTECTION SYSTEM DESCRIPTION-
22E-4913 THRU 4925
S653030 SHT-S REV 7

PLT STA: REACTOR OPERATING AT P0HER

EFFECTS:
HHEN THIS MALFUNCTION'BECOMES ACTIVE, THE P-12
PERMISSIVE FAILS AS 15. If INSERTED ON A PLA:(T
SHUTDOWN, HHEN THE CONDITIONS FOR SATISFYING THE P-12
PERMISSIVE ARE MET (2 0F 4 T SIGNALS ARE LESS THAN
S40O),THEP-12PERMISSIVEfkILSTOPERFORMITSNORMAL'-a

F

FUNCTIONS. FAILURE OF THE P-12 PERMISSIVE HILL ALLOH
THE STEAM DUMP VALVES TO BE OPENED BELOH S40*F'POSSIBLY'

RESULTING IN AH-EXCESSIVE RCS C00LCOHN.
,

IF THE MALFUNCTION IS INSERTED ON A PLANT STARTUP,
INCREASING T ABOVE S40 0F HILL NOT CLEAR THE P-12
PERMISSIVE.aNISRESULTSINTHEP-12PERMISSIVEBEING
PRESENT HHEN IT NORMALLY HOULD NOT BE ALLOHING IMPROPER
BLOCKING OF THE HIGH STEAM FLOH SAFETY INJECTION AND
BLOCKING NORMAL STEAM DUMP OPERATION.

THE P-12 PERMISSIVE NORMALLY DOES-THE FOLLOHING:
AUTOMATICALLV BLOCKS STEAM DUMP OPERATION [EXCEPT FOR 3
VALVES AVAllABLE IN THE BYPASS MODE]; ALLOHS THE
OPERATOR TO~ BLOCK THE HIGH STEAM FLOH SAFETY-INJfrTION.

'
HALFUNCTION REMOVAL HILL RESTORE THE FAULTY P-12 CIRCUIT
TO NORMAL,.

'[REV 1'J

!:|

'O
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ZION HALFUNCTION

CAUSE AND EFFECTS-
RXO3 --NARROW RANGE STEAM GENERATOR LEVEL FAILURE

I -

TYPE: GENERIC, RV. 1007. - 1007, LEVEL

A) STEAM GENERATOR 1 A CHANNEL II, iLT-519
B) STEAH GENERATOR 1A CHANNEL III, ILT-518

_

C) STEAM GENERATOR 1A CHANNEL IV, ILT-517
D)-STEAH GENERATOR IB CHANNEL II, ILT-549
E) STEAM GENERATOR IB CHANNEL III, ILT-548

,.

F) STEAM GENERATOR 'B CHANNEL IV, ILT-547
G) STEAM GENERATOR C CHANNEL I, ILT-529
H) STEAM GENERATOR IC CHANNEL III. 1LT-528
I) STEAM GENERATOR IC CHANNEL IV, ILT-527
J) STEAM GENER\ TOR ID CHANNEL I, ILT-539
K) STEAH GENERATOR ID CHANNEL III, ILT-538
L) STEAM GENERATOR:1D CHANNEL IV, ILT-537

CAUSE: LEVEL TRANSHITTER FAILURE

REF: .H-2? REV HA
5653D30 SHT 7 REV 6,

22E-1-4943C, E & F
ANNUNCIATOR RESPONSE: 6-5A, 6-58, 6-5C, 6-50, 6-7A,
6-78, 6-7C, 6-70 10-1A, 10-18, 10-1C, 10-10, 10-2A,
10-28,
10-2C, 10-20, 10-3A, 10-30, 10 '1C, 10-3D.

fG ' PLT STA:IC39
Q

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, TF SELECTED STEAM
GENERATOR NARROH RANGE LEVEL TRANSHITTER HILL FAIL.- THE
VALUE OF THE FAILED NARR0H RANGE LEVEL HILL BE
DETERMINED BY THE SELECTED SEVERITY, EACH NARROH RANGE
LEVEL TRANSHITTER SENDS SIGNALS TO REACTOR PROTECTION,
ENGINEERED SAFEGUARDS ACTUATION, FEEDHATER REGULATING

| VALVE CONTROL (FED BY 519/549/529/539) AND STEAM
i GENERATOR LEVEL INDICATION, PPC POINT-AND ALARMS.

THE-VARIOUS LEVEL TRAN5 HITTERS FEED ANNUNCIATORS AS
FOLLOHS:
ANNUNCIATORS 6-5A/B/C/D "STM GEN LOOP A/B/C/D FEEDWATER
FLOW LOH REACTOR TRIP" ARE FED BY
517,518/547,548/527,528 /537,538 RESPECTIVELY.
ANNUNCIATORS 6-7A/B/C/D "STM GEN LOOP A/B/C/D LEVEL LOH
LOW REACTOR TRIP" ARE FED BY
517.518,519/547,548,549/527, 528,529/537,538,539
RESPECTIVELY.

I ANNUNCIATORS 10-2A/B/C/D " STEAM GENERATOR LOOP A/B/C/D
| LEVEL DEVIATION" ARE FED BY 519/549/529/539 RESPECTIVELY.
| ANNUNCIATORS 10 .$A/B/C/D " STEAM GENERATOR LOOP A/B/C/D
| . LEVEL HI-HI LOH LO-LO" ARE FED BY-

517,518,519/547,548,549 /527,528,529/537,538,539
RESPECTIVELY HITH THE LOW HOT BEING FED h
519/549/529/539.

+0283/4
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ZION MALFUNCTION

CAUSE AND EFFECTS

VARYING ILT-519 (549/529/539) WILL CAUSE ITS ASSOCIATED
(~'T - FEED REG VALVE TO MODULATE TO RECOVER FROM THE APPARENT
"\;,/ , LEVEL CHANGE. IF THE DEVIATION BETHEEN THE M A'JLATED

FEED FLOH AND THE STEAM FLOW TO THE ASSOCIATEb STEAM
GENERATOR IS i 7E6 #/HR, ANNUNCIATOR 10-1A/B/C/D " STEAM
GENERATOR LOOP A/8/C/D FLOW MISMATCH" WILL BE ACTUATED.
THE FAILURE OF THE 519/549/52s/539 TRANSMITTER MAY LEAD 4

TO A-PLANT TRIP ON EITHER HIGH HIGH OR LOW LOW STEAM
GENERATOR LEVEL.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY CONTROLLING THE ASSOCIATED STEAM
CENERATOR LEVEL MANUALLY.

HA), FUNCTION REMOVAL HILL RESTORE THE FAILED LEVEL

TRANSMITTER TO NORMAL.
,

(REV 1)
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ZION HALFUNCTION

CAUSE AND EFFECTS
RX05 STEAH GENERATOR FEEDHATER CONTROL VALVE FAILURE

(G''T
TYPE: GENERIC, RV 100% . VALVE FULLY OPEN

A) #1 FEED REG VALVE, ILCV-FH510
B) #2 FEED REG VALVE, ILCV-FH540
C) #3 FEED REG VALVE, ILCV-FH520
D) #4 FEED REG VALVE, ILCV-FH530

CAUSE: I/P CONVERTER FAILURE

REF: H-22 REV HA
STM GEN HATER LEVEL C04 TROL SYSTEM DESCRIPTION
617F768 SHT 4 REV 12
ANNUNCIATOR RESPONSE: 10-1A, 10-1B, 10-1C, 10-1D, 10-2A,
10-28, 10-2C, 10-20

PLT SIA: REACTOR OPERATING AT PDHER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED HAIN
FEED REG VALVE HILL FAIL. THE POSITION OF THE FAILED
VALVE HILL BE DETERMINED i'Y THE SELECTED SEVERITY. IF
THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALVE
POSITION, THE AFFECTED VALVE HILL OPEN. TdE INCREASED
FEE 0 HATER FLOH TO THE ASSOCIATED STEAM GENERATOR HILL
RESULT IN LEVEL INCREASING. ANNUNCIATOR 10-2A/B/C/0
" STEAM GENERATOR LOOP A/B/C/D LEVEL DEVIATION" HILL BE-

(s) ACTUATED AT ACTUAL LEVEL 5% GREATER THAN PROGRAM LEVEL.
''

IF THE SELECTED SEVERITY IS SUFFICIENT TO CAUSE A
DIFFERENCE OF - 7E6 #/HR HISMATCH, ANNUNCIATOR
10-1A/B/C/D " STEAM GENERATOR LOOP A/B/C/D LEVEL
DEVIATION" HILL ACTUATE. IF A HIGH HIGi LEVEL IS
REACHED IN THE ASS 0CIATED STEAM GENERATOR, A TURBINE
TRIP / REACTOR TRIP HILL RESULT.

IF THE SELECT 03 SEVERITY IS LESS THAN THE INITIAL VALVE
POSITION, THE AFFEC'ED VALVE HILL CLOSE. THE DECREASED
FEE 0 HATER FLOH 70 THE 4SSOCIATED STEAH GENERATOR HILL
RESULT IN EVEL DECRfASING. ANNUNCIATOR 10-2A/B/C/D
" STEAM GENERATOR LOOP A/B/C/D LEVEL DEVIATION" HILL BE
ACTUATED AT ACTUAL LEVEL 5% LESS THAN PROGRAM LEVEL. IF
THE SELECTED SEVERITY 13 SUFFICIENT TO CAUSE A
DIFFERENCE OF +7E6 #/HR HISHATCH, ANNUNCIATOR
10-1A/B/C/D "STEAH GENERATOR LOOP A/B/C/D LEVEL
DEVIATION" HILL ACTUfTE. IF A L'0H LEVEL OF < 25% HITH A
FLOH CONDITION CF FEED FLO" LESS THAN STEAM rLOW BY .7E6
#/HR IS REAl1ED IN THE ASSOCIATED STEAM GENERATOR, 1
REACTOR TRIP / TURBINE TRIP HILL RESULT. Ir THL DEVIATION
13 TOO SHALL, THE REACTOR WILL TRIP ON LOW LOW STEAM
GENERATOR LEVFL OF < 10% LEVEL IN THE AFFECTED STEAM
GENERATOR.

~~

V

*

+0283/7



ZION HALFUNCTION

CAUSE AND EFFECTS

ANY ATTEMPT BY THE OPERATOR TO LIMIT THE CONSEQUENCES OF

/^)\
THIS HALFUNCTION BY TAKING MANUAL CONTROL OF THE( AFFECTED FEED REG VALVE, HHILE THE HALFUNCTION IS
ACTIVE, IS UNSUCCESSFUL.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED I/P
CONVERTER TO NOR'tAL.

(REV 1)

.
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ZION MALFUNCTION

CAUSE AND EFFECTS
RXO6 FEEDRATER FLCH TRANSHITTER FAILURE'

* * )E : GENERIC, RV 100% - 100% TRANSHITTER OUTPUT,

A
A) STEAM GENERATOR 1A, 1FT-510
B) STEAM GENERATOR 1A, IFT-511 ;

C) STEAM GENERATOR IB, 1FT-540
D) STEAM GENERATOR 18.-IFT-541
E) STEAM GENERATOR 1C, 1Fi-520
F) STEAM GENERATOR IC, 1FT-521
G) STEAM GENERATOR 1D, 1FT-530
11) STEAM GENERATOR 10, IFT-531

CAUSE: FAULTY TRANSHITTER

REF: STM GEN HATER LEVEL CONTROL SYSTEM DESCRIPTION'

617F767 SHT 5 & 6 REV 11
22E-1-4943G,r.H,P,R,T V & X
ANNUNCIATOR RESPONSE: 10-1A, 10-1B, 10-1C, 10-10, 10-2A,
10-28, 10-2C, 10-2D, 10-3A, 10-30, 10-3C, 10-30.
LER 22-1-88-013

PLT STA: REACTOR OPERATING AT P0HER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
FEEDHATER FLOH TRANSHITTER HILL FAIL. THE VALUE OF THE

t ~' TRANSHITTER OUTPU1 HILL BE DETERMINED BY-THE SELECTED
1 SEVERITY. THE TRANSHITTER OUTPUT WILL BE DISPLAYED ON

'

THE ASSOCIATED HETER ON 'CB05. IF THE AFFECTED
TRANSMITTER IS BEING UT s ~ ZED TO CONTROL THE ASSOCIATED
FEED REG VALVE, THE VA!i> HILL H00VLATE TO CORRECT THE
FLOH ERROR. IF THE SELECTED SEVERITY ~ IS GREATER THAN
Tur THITIAL VALUE,;THE FEED REG VALVE WILL CLOSE TO
OEi CASE THE DIFFERENCE BETHEEN FEED FLOW AND STFAH
FLOW. IF THE DIFFERENCE BETHEEN FEED FLOH AND STEAM
FLOH IS 7E6 #/HR, ANNUNCIATOR 10-1A/B/C/D " STEAM

. GENERATOR LOOP A/B/C/D FLOW HISHATCH" HILL BE ACTUATED.
THE VALVE CLOSING HILL CAUSE ACTUAL STEAM GENERATOR-
LEVEL'TO DECREASE WITH ANNUNCIATOR 10- 2A/B/C/D " STEAM
GENERATOR LOOP A/B/C/D LEVEL DEVIATION" TO ACTUATE AT 5%
LEVEL DEVIATION. ANNUNCIATOR 10-3A/B/C/D " STEAM
GENERATOR LOOP A/S/C/0/ HI-HI LOW LO-LO" ACTUATES AT 25%
LEVEL. IF A LOH LEVEL OF < 25% HITH A FLOW CONDITION OF

' FEED FLOH LESS THAN STEAM FLOW BY .7E6 #/HR IS REACHED
IN THE ASSOCIATED.STEAH GENERATOR, A REACTOR
TRIP / TURBINE TRIP HILL RESULT. IF THE DEVIATION IS TOO
SHALL, THE REACTOR HILL-TRIP ON LOW LOW STEAH GENERATOR
LEVEL OF < 10% LEVEL IN THE AFFECTED STEAM GENERATOR.

i

|3V

'
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ZION KALFUNCTION ,

CAUSE AND EFFECTS

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,

O(/
THE FEED REG VALVE WILL OPEN TO DECREASE THE DIFFERENCE
BETHEEN FEED FLOH AND STEAM FLOH. IF THE DIFFERENCE
BETHEEN FEED FLOW AND STEAM FLOH IS 7E6 #/HR,
ANNUNCIATOR 10-1A/B/C/D " STEAM GENERATOR LOOP A/B/C/D
FLOH MISMATCH" HILL BE ACTUATED. THE VALVE OPENING HILL
CAUSE ACTUALSTEAM GENERATOR LEVEL TO INCREASE HITH
ANNUNCIATOR 10-2A/B/C/D " STEAM GENERATOR LOOP A/B/C/D
LEVEL DEVIATION" TO ACTUATE AT St LEVEL DEVIATION.
ANNUNCIATOR 10-3A/B/C/D " STEAM GENERATOR LOOP A/B/C/D/
HI-HI. LOW LO-LO" ACTUATES AT 70% LEVEL. IF A HIGH HIGH
LEVEL IS REACHED IN THE ASSOCIATED STEAM GENERATOR, A
TURBINE TRIP / REACTOR TRIP HILL RESULT.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS i

MALPJNCTION BY TRANSFERRING THE CONTROLLING CHANNEL OF
FEE M TER FLOW TO THE OTHER TRANSMITTER.

-MALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSM. ITER
TO NORMAL.

(REV 1.1
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ZION HALFUNCTION

CAUSE AND EFFECTS
RXO7 FEEDHATER PP. ESSURE DETECTOR (PT-508) FAILURE

TYPE: DISCRETE, RV 100% = 100% TRANSHITTER OUTPUT

CAUSE: -TRANSMITTER-FAILURE

REF: M-22 REV HA
STEAM GENERATOR WATER LEVEL CONTROL SYSTEM DESCRIPTION
22E-1-6953 SHT 8 L 9
ANNUNCIATOR RESPONSE: 10-1A, 10-1B, 10-1C, 10-10, 10-2A,
10-2B, 10-20, 10-20.

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE OUTPUT OF
FEEDHATER PRESSURE TRANSMITTER 1PT-508 HILL FAIL TO THE
VALUE DETERMINED BY THE SELECTED SEVERITY. THIS-

'

SELECTED SEVERITY. HILL BE INDICATED ON 1PI-508 (ICB05)
AND HILL BE USED AS AN-INPUT TO DP COMPARATOR IN THE

-HAIN-FEEDHATER PUMP SPEED CONTROL CIRCUIT.

IF THE SELECTED SEVERITY IS-GREATER THAN THE ACTUAL-
PRESSURE THE GOVERNOR VALVES OF THE MAIN FEEDWATER PUMP
TURBINES HILL RECEIVE A SIGNAL TO CLOSE TO LOHER THE
APPARENT HIGH FEED TO STEAM DP. THIS HILL CAUSE ALL
STEAM GENERATORS' LEVELS TO DECREASE. IF THE HOTOR

/''T DRIVEN MAIN FEEDWATER PUMP IS OPERATING, A SIMILAR

-(J. EFFECT IS THE RESULT AS DISCHARGE VALVE, IFCV-FH21B,
WILL THROTTLE DOWN ALSO 10 DECREASE THE DP.

. ANNUNCIATORS 10-1A - D'" STEAM GENERATOR LOOP A/B/C/D
FLOH MISHATCH" HILL BE ACTUATED AT i 7E6 #/HR'(SF-FF)
DEVIATION. ANNUNCIATORS 10-2A - D " STEAM GENERATOR LOOP
A/B/C/D LEVEL DEVIATION" IS ACTUATED AT i 5% PROGRAM
LEVEL DEVIATION..

IF THE SELECTED SEVERITY IS LESS THAN THE ACTUAL
PRESSURE, THE GOVERNOR VALVES OF THE MAIN FEEDWATER PUMP
TURBINES HILL RECEIVE A SIGNAL TO OPEN TO RAISE THE
APPARENT LOH FEED TO STEAM DP. THIS HILL CAUSE ALL
STEAM GENERATORS' LEVELS TO INCREASE.. IF THE HOTOR
DRIVEN HAIN FEEDWATER PUMP IS OPERATING, A SIMILAR
EFFECT IS THE RESULT AS DISCHARGE VALVE, IFCV-FH21B,
HILL HODULATE OPEN ALSO TO INCREASE THE DP.

THE OPERATOR MAY LIMIT THELCONSEQUENCES OF THIS ,

HALFUNCTION BY CONTROLLING THEJtAIN FEEDWATER PUMP ~ SPEED
0R FLOH, FOR 1A PUMP, IN MANUAL,

MALFUNCTION REM 3 VAL HILL RESTORE THE FAILED PRESSURE
TRANSHITTER TO NORMAL.

() (REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS ,

RXOB STEAM FLOW DETECTOR FAILURE

( TYPE: GENERIC, RV 100% -100% TRANSMITTER. OUTPUT

A) STEAM GENERATOR 1A, IFT-512
B) STEAM GENERATOR 1A, IFT-513
C) STEAM GENERATOR IB, IFT-542 l
D) STEAM GENERATOR IB, IFT-543

i
E) STEAM GENERATOR 1C, IFT-522
F) STEAM GENERATOR'1C, 1FT-523
G) STEAM GENERATOR 10, 1FT-532
H) STEAM GENERATOR ID, 1FT-533

CAUSE: DETECTOR FAILURE DUE-TO MANUFACTURING DEFECT

PEF: STM GEN HATER LEVEL CONTROL SYSTEM DESCRIPTION
DVR 22-1-87-045
617F767 SHT 5 & 6-
22E-1-4943H,L,N,Q,S,U,H & Y.

,

ANNUNCIATOR RESPONSE: 10-1A, 10-1B, 10-10, 10-1D 10-2A,
10-2B, 10-2C, 10-2D, 10-3A, 10-38, 10-3C, 10-3D,

PLT STA: REACTOR-OPERATING AT P0HER~ '

EFFECTS: ,

WHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM
'

FLOW TRANSMITTER HILL FAIL. THE VALUE OF THE
n TRANSMITTER OUTPUT WILL BE DETERMINED BY THE SELECTED.

Cl SEVERITY, THE TRANSMITTER OUTPUT HILL BE DISPLAYED ON
THE ASSOCIATED METER ON IC905. IF THE AFFECTED
TRANSMITTER IS BEING UTILIZED TO CONTROL-THE ASSOCIATED
PEED REG VALVE, THE VALVE WILL MODULATE TO CORRECT THE
FLOW ERROR. IF THE SELECTED SEVERITY IS GREATER THAN

:THE INITIAL VALUE,.THE FEED REG VALVE HILL OPEN TO
DECREASE THE. DIFFERENCE BETHEEN FEED FLON'AND STEAM
FLOH, 'if.THE DIFFERENCE niTHEEN FEED:FLOH AND STEAM
?LCH IS 7E6 #/HR, ANNUNCIATOR 10-1A/B/C/D " STEAM
GENERATOR ~ LOOP A/B/C/D FLOH HISMATCH" HILL BE ACTUATED.
.THE VALVE OPENING HILL-CAUSE-ACTUAL STEAM' GENERATOR
. LEVEL 1 TO INCREASE HITH ANNUNCIATOR 10-2A/B/C/D " STEAM 1

GENERATOR LOOP A/B/C/D LEVEL DEVIATION" TO ACTUATE AT 5%.

LEVEL DEVIATION.- ANNUNCIATOR.10-3A/B/C/D " STEAM
GENERATOR- LOOP A/B/CN HI-HI LOH LO-LO" ACTUATES AT 70%
LEVEL. IF A HIGH HIGn LEVEL 15 REACHED IN THE
ASSOCIATED STEAM GENERATOR, A TURBINE TRIP / REACTOR TRIP

. HILL' RESULT,

' 0283/12 !
*
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ZION MALFUNCTION

CAUSE AND EFFECTS
IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
THE FEED REG VALVE WILL CLOSE TO DECREASE ''HE DIFFERENCE

O BETHEEN FEED FLOH AND STEAM FLOH. IF THE DIFFERENCE
BETHEEN FEED FLOW AND STEAM FLOW IS 7E6 #/HR,
ANNUNCIATOR 10-IA/B/C/D " STEAM GENERATOR LOOP A/B/C/D
FLOW HISMATCH" HILL BE ACTUATED. THE VALVE CLOSING HILL
CAUSE ACTUAL STEAM GENERATOR LEVEL TO DECREASE HITH
ANNUNCIATOR 10-2A/B/C/D " STEAM GENERATOR LOOP A/B/C/D
LEVEL DEVIATION" TO ACTUATE AT 5% LEVEL DEVIATION.
ANNUNCIATOR 10-3A/B/Cle9 TEAM GENERATOR LOOP A/B/C/0/
HI-HI LOH LO-LO" hCT, UES " 2t% LEVEL. THE
REACTOR / PLANT WILL TPf' LOW STEAM GENERATOR LEVEL
OF < 10% LEVEL 'N . * TEAM GENERATOR.s

THE OPERATOR K Y J :.a aEQUENCES OF THIS
HALFUNCTION BY T.r etRING THE CONTROLLING CHANNEL OF
STEAM FLOW TO THE 0 HER TRANSHITTER.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSMITTER
TO NORMAL.

(REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS ,

. . RX11- STEAM LINE: PRESSURE DETECTOR, PT-507__ FAILURE

, - TYPE: DISCRETE, RV- 100% = 100% DETECTOR OUTPUT-

CAUSE: TRANSMITTER FAILURE

REF: 'STM GEN HATER LEVEL CONTROL SYSTEM DESCRIPTION |
'

=22E-1-6953 SHT 7 & 9
ANNUNCIATOR RESPONSE: 10-1A, 10-1B, 10-10,' 10-10, 10-2A,
10-2B; 10-2C, 10-20, 10-3A 10-38, 10-3C,.10-30. i

PLT STA: REACTOR OPERATING AT POWER

- EFFECTS:-
HHEN THIS MALFUNCTION BECOMES ACTIVE, STEAM LINE
PRESSURE TRANSMITTER-IPT-507 HILL FAIL. .THE VALUE OF
THE TRANSMITTER OUTFUT HILL BE DETERMINED BY THE-
SELECTED SEVERITY. THIS TRANSMITTER SUPPLIES SIGNALS-TO.
THE STEAM DUMP CIRCUIT, THE: MAIN FEED PUMP SPEED. CONTROL
. SYSTEM AND HILL BE INDICATED ON 1PI-MS507 (ICB05). IF
THE SELECTED SEVERITY IS GREATER THAN THE~ INITIAL VALUE,
THE OPERATING MAIN FEED PUMP (S) SPEED HILL INCREASE TO

' DECREASE THE DIFFERENCE BETHEEN FEED FLON AND THE-
APPARENTLY-INCREASED STEAM FLOH. .IF THE DIFFERENCE

-BETHEEN FEED FLOH AND STEAM FLOH IS 7E6 #/HR,
ANNUNCIATOR 10-1A/8/C/D." STEAM GENERATOR LOOP A/B/C/D
FLOH HISMATCH" HILL.BE ACTUATED. .THE VALVE OPENING HILL
CAUSE. ACTUAL STEAM GENERATOR LEVEL T0. INCREASE HITHOt ANNUNCIATOR'10-2A/B/C/D " STEAM GENERATOR LOOP A/B/C/D
LEVEL' DEVIATION" TO ACTUATE AT 5% LEVEL DEVIATION.
ANNUNCIATOR 10-3A/B/C/D " STEAM GENERATOR LOOP A/B/C/D/
HI- HI- LON LO-LO'' ACTUATES AT. 70% LEVEL.- IF A HIGH HIGH*

- -

-LEVEL IS.REACHEDsIN THE ASSOCIATED STEAM GENERATOR, A
- TURBINE TRIP / REACTOR TRIP' HILL RESULT. ~IF THE STEAM
LDUMP SYSTEM IS_THE STEAM PRESSURE MODE, INCREASING
APPARENT STEAM PRESSURE ABOVE THE DUMP SETPOINT WILL

:RESULTs IN.THE STEAM DUMP VALVES MODULATING OPEN.
o

:IF THE SELECTED: SEVERITY IS LESS-THAN THE INITIAL VALUE,
THE OPERATING' MAIN FEED PUMP (S) SPEED HILL DECREASE TO
DECREASE THE DIFFERENCE BETHEEN FEED FLOW AND THE
APTARENTLY DECREASED STEAM FLOH. IF-THE DIFFERENCE4

-_BETHEEN FEED FLOH AND STEAM FLOW IS 7E6 #/HR,
ANNUNCI ATOR'10 "l A/B/C/D ." STEAM GENERATOR : LOOP A/B/C/D
FLON HISMA1CH" HILL 18E ACTUATED. .THE VALVE CLOSING HILL
CAUSE ACTUAL STEAM. GENERATOR LEVEL TO DECREASE WITH
ANNUNCIATOR 10-2A/B/C/D "5 TEAM GENERATOR' LOOP A/B/C/D

I
LEVEL DEVIATION" TO ACTUATE AT-5% LEVEL DEVIATION. .e

i ANNUNCI ATOR110-3A/B/C/D " STEAM GENERMOR LOOP A/B/C/D/
HI-HI4 LOW LO-LO" ACTUATES AT~25% LEVEL.

u
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ZION HALFUNCTION

CAUSE AND EFFECTS

|
THE REACTOR / PLANT HILL TRIP ON LOH LOH STEAM GENERATOR

O LEVEL OF < 10% LEVEL IN THE AFFECTED STEAM GENERATOR.
THE APPARENT LOH STEAM PRESSURE WILL PREVENT THE STEAM
DUMP VALVES, HHILE IN THE STEAM PRESSURE H00E, FROM
OPENING TO REDUCE RCS TEMPERATURES CAUSING THE STEAM
GENERATOR RELIEFS / SAFETIES TO LIFT.

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY TAKING MANUAL CONTROL OF THE PRESSURE
MASTER, ISHC-509A, TO CONTROL FEED PUMP SPEED AND BY
TAKING THE STEAM DUMP VALVE CONTROL OUT OF STEAM
PRESSURE H0DE OF OPERATION.

m
MALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSHITTER
TO NORMAL.

-

(REV 13
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ZION HALFUNCTION

CAUSE AND EFFECTS
l RX12 STEAM PRESSURE DETECTOR FAILURE

(~~T TYPE: GENERIC, RV 100% - 100% TRANSHITTER OUTPUT

V
A) IPT-514 (S/G 1A)
B) IPT-515 (S/G .-
C) IPT-516 (S/G ,,,

0) 1PT-516A (S/ lA)
E) IPT-544 (S/G 1B)
F) 1PT-545 (S/G 18)
G) 1PT-546 (S/G 1B)
h) IPT-546A (S/G 1B)
I) IPT-524 (S/G IC)
J) IPT-525 (S/G IC)
K) IPT-526 (S/G IC)
L) 1PT-526A (S/G 1C)
H) IPT-534 (S/G 10)
N) IPT-535 (S/G 10)
0) 1PT-536 (S/G 10)
P) IPT-536A (S/G 10)

CAUSE: TRANSHITTER FAILURE

REF: H-20 REV BB
5653030 SHT 7 REV 6
22E-1-4943G,K,H,P,T,V,X & Z
22E-1-4944A
STEAM GENERATOR HATER LEVEL CONTROL SYSTEM DESCRIri!ON-~

'
'- ' PLT STA: REACTOR OPERATING AT P0HER

EFFECTS:
HHEN THIS HALFUNCTIO;4 BECOMES ACTIVE, THE SEl.ECTED STEAM
PRESSURE TRANSHITlER HILL FAIL. THE VALUE O THE
TRANSHITTER OUrfUT HILL BE DETERMINED BY THE SELECTED
SEVERITY. THL OUTPUT FROM THESE TRANSHITTERS ARE USED
FOR STEAM FLOH OENSITY COMPENSATION (514,515/544,545/524,
525/534,535), SAFETY INJECTION (514,515,516/544,545,546/
524,525,526/534,535,536), AND IS UTILIZED BY THE
ATHOSPHEHIC STEAM DUHP (516A/546A/526A/536A), IF THE
SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE,
DEPENDING ON HHICH TRANSHITTER IS AFFECTED, THE
ASSOCIATED HAIN FEED REG VALVE HILL OPEN FURTHER TO
COMPENSATE FOR THE APPARENT INCREASE IN STEAM FLOH; THE
DIFFERENCE IN STEAM LINE PRESSURES HILL BE INPUTTED TO
THE SAFETY INJECTION LOGIC CIRCUIT. IF TRANSHITTERS
516A, 526A, 536A, or 546A ARE SELECTED, THE ASSOCIATED
ATHOSPHERIC STEAM DUMP SEES THE APPARENT INCREASE lH
HEADER PRESSURE AND HILL CAUSE THE VALVE TO OPEN.

O
t

+0283/1B
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ZION kALFUNCTION-

CAUSE AND EFFECTS
IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
DEPENDING ON WHICH-TRANSMITTER IS AFFECTED, THE-

:( s ASSOCIATED MAIN FEED REG VALVE WILL CLOSE DONN TO
t, COMPENSATE-FOR THE APPARENT DEC9 EASE IN STEAM FLON:-THE

DIFFERENCE IN STEAM LINE PRESSURES HILL BE INPUTTED TO
THE-SAFETY INJECTION 1.0GIC CIRCUIT AND IF THE
ATHOSPHERIC STEAM DUMP IS BEING USED-(IF TRANSMITTERS
bl6A, 526A, 536A, or 546A ARE SELECTED) THE APPARENT
DECREASE IN HEADER PRESSURE WILL CAUSE THE ASSOCIATED
VALVE TO CLOSE. |

THE OPERATOR MAY LIMIT Tile CONSEQUENCES OF THIS
MALFL'NCTION BY TAKING MANUAL CONTROL OF THE AFFECTED
MAIN FEED REG VALVE (FOR THE APPROPRIATE TRANSMITTER
FAILURE) OR BY CONTROLLING THE ASSOCIATED ATHOSPHERIC
STEAM DUMP IN MANUAL (AS NECESSITATED SY ITS TRANSHITTER
FAILING).

MALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSHITTER
TO NORMAL,

(REV 0]
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ZION HALFUNCTION

CAUSE AND EFFECTS
RX13 FIRST STAGE PRESSURE TRANSHITTER 1PT-505 FAILURE

O TYPE: DISCRETE, RV 100% - 100% TRANSHITTER OUTPUT

V
CAUSE: FAULTY TRANSHITTER FAILS

REF: ROD CONTROL SYSTEM DESC91PTI0h
STEAM GENERATOR HATf.R LEVEL CONTROL SYSTEM DESCRIPTION
22E-1-4943A & B
22E-1-4944A
H-20 REV BB
ANNUNCIATOR RESPONSE: 7-4A

PLT STA: REACTOR OPEPATING AT POWER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE FIRST STAGE
PRESSURE TRANSHITTER, IPT-505, FAILS. THE VALUE 0F~THE
TRANSHITTER OUTPUT HILL BE DETERMINED BY THE SELECTED
SEVERITY. THE OUTPUT FROH THIS TRANSHITTER IS USED IN
THE ROD CONTROL SYSTEM T r PROGRAMMER, IN THE STEAM
GENERATOR HATER LEVEL PR RAMMER, FOR INPUT TO THE P-13
PERMISSIVE FOR THE P-7 INTERLOCK CIP.CUIT OF THE REACTOR
PROTECTION SYSTEH, AND FOR PRESSURE INDICATION ON ICB06.

IF THE SELECTED SEVERITY IS GREATER THAN THE INITIAL
VALUE, IN THE AUTO MODE, THE CONTROL RODS HILL
AUTOMATICALLY HITHDRAH TO RAISE T TO THE ELEVATED

m) aIFLESSTHAN20% POWER,THENEAMGENERATOR
T,.er;AM LEVEL HILL INCREASE HITH THE FEEDHATER SYSTEM( >

" PROGR
COMPENSATING BY INCREASING FEEDHATER FLOH TO THE STEAH
GENERATORS. THE INCREASED TRANSHITTER SIGNAL HILL ALSO
BE SENT TO THE P-7 CIRCUITRY HHICH HAY SATISFY THE LOGIC
FOR ENABLING SEVERAL REACTOR TRIPS (1/2 CHANNELS 110%
TURBINE POWER) AND TURNS OFF THE P-13 PERMISSIVE LAMP.

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
IN THE AUTO HODE, THE CONTROL ROOS HILL AUTOMATICALLY BE
INSERTED TO REDUCE T TO THE LOWERED T ; IF POWER IS
20% OR LESS THE STEM , GENERATOR PROGRAM NVEL HILLr

DECREASE HITH THE FEEDWATER SYSTEH COMPENSATING BY
DECREASING FEEDHATER FLOH TO THE STEAM GENERATORS. THE

DECREASED TRANSHITTER SIGNAL HILL ALSO BE SENT TO THE
P-7 CIRCUITRY HHICH PREVENTS CLEARING P-7 IF THE OTHER
IMPULSE PRESSURE CHANNEL (PT-506) OR REACTOR P0HER
(P-10) IS ABOVE 10%. IF THE PT-505 OUTPUT SIGNAL IS (
15% TURBINE POWER, ANNUNCIATOR 7-4A "LOH POWER R0D
BLOCK" HILL BE ACTUATED AND AN AUTOMATIC ROD STor 15
ACTIVTED.

I
+0283/20 |
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ZION MALFUNCTION

CAUSE AND EFFECTS

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
r~'s HALFUNCTION BY PLACING THE CONTROL R00 H00E SELECT
i, ) SHITCH IN THE MANUAL POSITION,

MALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSHITTER
TO NORMAL.

[REV 1]
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ZION HALFUNCTION

CAUSE AND EFFECTS
RX14 FIRST STAGE PRESSURE TRANSHITTER IPT-506 FAILURE

TYPE: DISCRETE, RV 100% = 100% TRANSHITTER OUTPUT

CAUSE: FAULTY TRANSHITTER FAILS

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
H-20 REV DB
22E-1-4943A & 22E-1-4944A

PLT STA: REACTOR OPERATING AT PONER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE FIRST STAGE
PRESSURE TRANSHITTER, IPT-506, FAILS. THE VALUE OF THE
TRANSHITTiR OUTPUT HILL BE DETERMINED BY THE SELECTED

-SEVERITY. THE OUTPUT FROM THIS TRANSHITTER IS USED IN
THE STEAH DUMP CONTROL CIRCUIT, FOR INPUT TO THE.P-7-
INTERLOCK CIRCUIT OF THE REACTOR PROTECTION SYSTEM AND
FOR PRESSURE INDICATION ON ICB05.

It THE SELECTED SEVERITY IS GREATER THAN THE INITIAL
VALUE, THE FAULTY PT-506 S!GNAL HILL PREVENT THE PROPER
OPERATION OF THE STEAM DUMP SYSTEM DURING A LOSS OF LOAD
CONDITION. THE INCREASED TRANSHITTER SIGNAL HILL ALSO
BE SENT TO THE INDICATION AND TO THE P-7 CIRCUITRY HHICH
HAY SATISFY THE LOGIC FOR ENABLING SEVERAL REACTOR TRIPS.

O IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
THE DECREASED TRANSHITTER SIGNAL HILL BE SENT TO THE
INDICATION AND TO THE P-7 CIRCUITRY HHICH HAY SATISFY
1/2 0F THE PERMISSIVE LOGIC FOR BLOCKING SEVERAL REACTOR
TRIPS. IF PT-506 DECREASES AT A RATE OF GREATER THAN
10% IN LESS THAN 120 SECONDS, C-7 HILL BE ACTIVATED TO
ARM THE STEAM DUMPS IN THE LOAD REJECT H0DE. THE

TRANSHITTER SIGNAL DECREASING HILL NOT CLEAR P-13 OR P-7
FROH ABOVE 10% ACTUAL POWER.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSHITTER
TO NORMAL,

(REV 1)

O
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ZION MALFUNCTION

CAUSE AND EFFECTS -

RX17 PRESSURIZER PRESSURE MASTER CONTROLLER FAILURE

TYPE: DISCRETE, RV 100% = 100% CONTROLLER OUTPUT

CAUSE.: FAULTY PRESSURE REFERENCE SETPOINT

REF: PRESSURIZER SYSTEM DESCRIPTION
22E-1-4945F
5653D30 SHT 11 REV 5
ANNUNCIATOR RESPONSE: 6-3A, 6-3D. 9-88, 9-8E, 9-3A.
LER 22-2-86-024

PLT STA:IC39

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE PRESSURIZER
PRESSURE MASTER CONTROLLER, 1HC-455K, HILL FAIL. THE

OUTPUT OF THE CONTROLLER HILL BE DETERMINED BY THE
SELECTED SEVERITY. IF THE SELECTED SEVERITY IS GREATER
THAN THE INITIAL VALUE OF 2235 PSIG, A HIGHER
PRESSURIZER PRESSURE THAN RORMAL S LL BE REQUIRED TO BE
MAINTAINED. THE PRESSURIZEF DRESSURE IS NORMALLY
CONTROLLED AS FOLLOWS: THE haSPORTIONAL HEATERS START TO
ENERGIZE AT A SIGHAL OF-15 PSI OVER THE SELECTED
PRESSURE SETPOINT AND ARE FULL ON AT 15 PSI BELOW THE
SETPOINT; THE BACKUP HEATERS ARE ON AT 25 PSI LESS THAN
THE SETPOINT AND OFF AT 17 PSI BELOH THE SETPOINT; THE

("') SPRAY VALVES BEGIN TO OPEN AT 25 PSI ABOVE THE SETPOINT
\s/ AND ARE FULLY OPEN-AT 75 PSI ABOVE THC SETPOINT AND THEg

PORV'S ALSO RECEIVE AN INPUT FROM THE PRESSURE MASTER
CONTROLLER-TO OPEN AT 100 PSID ABOVE THE SETPOINT AND
CLOSE AT 80 PSID ABOVE THE SETPOINT. ELEVATING THE
SETPOINT, DEPENDING ON THE SELECTED SEVERITY, MAY RESULT
IN THE PRESSURIZER SAFETIES LIFTING PRIOR TO THE PORV'S
OPENING DURING A PRESSURIZER OVERPRESSURE CONDITION.
ANNUNCIATOR 9-8B " PRESSURIZER CONTROL PRESSURE HIGH LON"
HILL BE ACTUATED'AT 2310 PSIG. . ANNUNCIATOR 9-8E
" PRESSURIZER. PRESSURE DEVIATION" IS ACTUATED AT 2385
PSIG AS IS ANNUNCIATOR 6-3A " PRESSURIZER PRESSURE HIGH
REACTOR' TRIP".

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE.

OF 2235 PSIG, A LONER PRESSURIZER PRESSURE THAN NORMAL
HILL BE REQUIRED TO BE MAINTAINED. -LOWERING THE
SETPOINT, DEPENDING ON THE SELECTED SEVERITY, HAY RESULT
IN A PRESSURIZER LOH PRESSURE REACTOR TRIP AND SAFETY
INJECTION OCCURRING DURING THE LOW PRESSURIZER PRESSURE

'

OPERATING CONDITION. ANNUNCIATOR 9-8B " PRESSURIZER
CONTROL PRESSURE HIGH LOH" HILL BE ACTUATED AT 2185
PSIG. ANNUNCIATOR'9-8E " PRESSURIZER PRESSURE DEVIATION"
IS ACTUATED AT 1825 PSIG AS IS ANNtHCIATOR 6-3B
" PRESSURIZER PRESSURE LOW REACTOR TRIP", IF OPERATING
ABOVE 10% POWER. -AT LESS THAN 1815 PSIG, ANNUNCIAT06,

6-3D " PRESSURIZER-LOH PRESS SAFETY INJ REACTOR TRIP" %ND
ANNUNCIATOR 9-9A " PRESSURIZER LEVEL / PRESSURE ALERT" H:LL
ACTUATE.

| .
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ZION MALFUNCTION -|

CAUSE AND EFFECTS.
|

c THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS

:( MALFUNCTION BY TAKING MANUAL CONTROL OF THE FAILED
- MASTER PRESSURE CONTROLLER TO MAINTAIN PRESSURIZER !

: PRESSURE. }
.

. .

. )
MALFUNCTION REMOVAL HILL RESTORE THE FAULTY PRESSURE
REFERENCE SETPOINT TO NORMAL.

(REV 1)
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ZION HALFUNCTION

CAUSE AND EFFECTS

RX20 RCS HIDE RANGE PRESSURE TRANSHITTER FAILURE

TYPE: GENERIC, RV 100% = IOO% TRANSMITTER-0UTPUT

A) IPT-403
B) IPT-405

CAUSE: FAULTY TRANSHITTER FAILS

REF: REACTOR COOLANT SYSTEM DESCRIPTION
22E-1-6955 SH 3, S, 311 & 312-
22E-1-4945A & 22E-1-494SP
ANNUNCIATOR RESPONSE: 9-108

PLT STA:ICO3

EFFECTS:
HHEN T:115 MALFUNCTION BECOMES ACTIVE. THE SELECTED RCS
HIDE RANGE PRESSURE TRANSHITTER HILL FAIL. THE

TRANSHITTER OUTPUT WILL BE DETERMINED BY THE SELECTED
SEVERITY. THE TRANSHITTER OUTPUT HILL BE INDICATED ON
IPR-403 (ICB06), /ND FCR IPT-403, ON IPI-403 (ICB06).
THIS INDICATION IS UTILIZED BY THE OPERATOR AS A GUIDE
FOR MANUAL PRESSURIZER HEATER AND SFRAY CONTROL AND HILL
PROVIDE THE OPENING SIGNAL FOR THE PORV'S WHILE IN THE
LON TEMPERATURE OVERPRESSURE PROTECTION H0DE. THESE

I TRANSHITTERS ALSO PROVIDE PERMISSIVE SIGNALS FOR THE RHR

|C LOOP. ISOLATION VALVES (PERMISSIVE TO OPEN < 425 PSIG AND
AUTO CLOSE > 600 PSIG) INTERLOCK CIRCUITS.

HITH-THE RCS IN A LOW PRESSURE CONDITION, HITH THE RHR
SYSTEM IN OPERATION, FAILURE OF THE TRANSHITTER ABOVE
600 PSIG WILL CAUSE INADVERTENT CLOSURE OF THE
ASSOCIATED RHR ISOLATION VALVE. THE PORV'S HILL AUTO:
OPEN AT 415 PSIG. CAUSING ANNUNCIATOR 9-10B " PRESSURIZER
LOH TEMP HIGH PRESSURE" TO ACTUATE, TO ATTEMPT TO LOWER
THE APPARENT HIGH PRESSURE.
FAILURE OF THE TRANSHITTER BELOW 425 PSIG HILL SATISFY
THE OPEN PERMISSIVE, AND ALLOH THE OPERATOR TO OPEN THE
ASSOCIATED RHR ISOLATION VALVE HITH ACTUAL RCS PRESSURE
HIGHER 1HAN PERHISSIBLE. IT WILL ALSO PREVENT THE
PORV'S FROM OPENING AS REQUIRED ON AN ACTUAL HIGH
PRESSURE CONDITION HHILE IN THE LON TEMPERATURE
OVERPRESSURE PROTECTION HODE 0F PORV OPERATION,

IPT-403 & IPT-405 ALSO PROVIDE AN INPUT INTO THE DENSITY
COMPENSATION CIRCUIT OF THE REACTOR VESSEL LEVEL
INDICATING SYSTEM.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED TRANSHITTER
TO NORMAL.

I (REV 2)
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ZION MALFUNCTION

CAUSE AND EFFECTS

| RX21 PRESSURIZER PRESSURE CHANNEL FAILURE

TYPE: GENERIC, RV 100% - 100% TRANSMITTER OUTPUT

A) PZR PRESSURE CHANNEL I, 1PT-455
B) PZR PRESSURE CHANNEL II, IPT-456
C) PZR PRESSURE CHANNEL III, IPT-457
D) PZR PRESSURE CHANNEL IV, 1PT-458

CAUSE: PRESSURE TRANSHITTER FAILURE

REF: 617F767 SHT 4 REV 7
REACTOR PROTECTION SYSTEM DESCRIPTION
PRESSURIZER SYSTEM DESCRIPTION
22E-1-4945E,F G,H
H-53 REV AN
ANNUNCIATOR RESPONSE: 9-8B, 9-BE, 9-9A.
LER 22-2-86-024

PLT STA:AFFECTED CHANNEL CONTROLLING PRESSURIZER PRESSURE

EFFECTS:
HHEN THIS HALFUNCTION f,ECOMES ACTIVE, THE SELECTED
PRESSURIZER PRESSURE TRANSHITTER HILL FAIL. THE VALUE
OF THE TRANSMITTER OUTPUT HILL BE DETERMINED BY THE
SELECTED SEVERITY, THE TRANSMITTER OUTPUT HILL BE
INDICATED ON THE ASSOCIATED METER AND ON THE SELECTABLE

f' RECORDER OH ICB06. IF THE AFFECTED TRANSHITTER IS
SELECTED FOR CONTROL, INCREASING OR DECREASING
PRESSURIZER PRESSURE WILL RESULT DEPENDING ON THE
SELECTED SEVERITY AS COMPARED TO THE INITIAL VALUE.

UNIQUE EFFECTS TO EACH INDIVIDUAL TRANSMITTER ARE AS
FOLLOWS: (ASSUMING THE PRESSURE CHANNEL SELECTOR IS IN
THE 455 & 456 POSITION)

A) IPT-455 - SENDS PRESS ERROR SIGNAL: TO THE PZR HEATER
AND SPRAY CONTROLLERS; TO ACTUATE PORV PCV-455C AT 2335
PSIG; TO ANNUNCIATOR 9-8B AT 100 PSIG OVER SETPOINT
PRESS AND~AT 25 PSIG UNDER SETPOINT PRESS; TO
ANNUNCIATOR 9-8E AT 75 PSIG ABOVE SETPOINT PRESS.

IPT-455 ALSO SENDS A PRES $URE SIGNAL: TO LOOP A1 OTAT
SETPOINT CALCULATION: TO ANNUNCIATOR 9-8E AT 2385 PSIG;
TO HI PRESSURE REACTOR TRIP LOGIC AT 2385 PSIG; TO LOH
PRESSURE REACTOR TRIP LOGIC AT 1825 PSIG; TO SAFETY
INJECTION BLOCK LOGIC AT 1915 PSIG; TO ANNUNCI ATOR 9AA
AT 1815 PSIG; TO SAFETY INJECTION LOGIC AT 1815 PSIG.

O
'
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ZION MALFUNCTION

CAUSE AND EFFECTS
B) 1PT-456 - SENDS' PRESSURE: SIGNAL: TO ACTUATE PORV
PCV-456 AT 2335 PSIG; TO ANNUNCIATOR 9-8B AT 2310 PSIG

/ _ AND. AT 2335 PSIG; TO LOOP C2 OTAT SETPOINT- CALCULATION;-
( TO ANNUNCIATOR 9-8E AT 2385 PSIG; TO HI PRESSURE REACTOR

TRIP LOGIC AT 2385 PSIG; TO LOH PRESSURE REACTOR TRIP
LOGIC AT 1825 PSIG; TO SAFETY INJECTION BLOCK LOGIC AT
1915 PSIG; TOANNUNCIATOR 9-9A AT-1815 PSIG; TO SAFETY
INJECTION LOGIC AT-1815 PSIG.

C) 1PT-457 - SENDS PRESSURE SIGNAL: TO ANNUNCIATOR 9-8B
AT 2335 PSIG (AND INTERLOCK SIGNAL TO PORY PCV-456); TO
LOOP D3 OTAT SETPOINT CALCULATION: TO ANNUNCIATOR 9-8E
AT 2385 PSIG; TO HI PRESSURE REACTOR TRIP LOGIC AT 2385
PSIG; TO LOW PRESSURE REACTOR TRIP LOGIC AT 1825 PSIG;
TO SAFETY INJECTION BLOCK LOGIC AT 1915 PSIG; TO-
ANNUNCIATOR 9-9A AT 1815 PSIG;.TO SAFETY INJECTION LOGIC
AT 1815 PSIG.

D) IPT-458 - SENDS PRESSURE SIGNAL: T-0 ANNUNCIATOR 9-8B
| AT 2335 PSIG (AND INTERLOCK SIGNAL TO PORV PCV-455C); TO

ANNUNCIATOR 9-8E AT 2205 PSIG; TO LOOP B4 OTAT SETPOINT
CALCULATION: TO ANNUNCIATOR 9-8E AT 2385 PSIG; TO HI-
PRESSURE REACTOR TRIP LOGIC AT 2385 PSIG; TO LOH
PRESSURE REACTOR TRIP LOGIC AT 1825 PSIG.

-THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY TRANSFERRING PRESSURIZER PRESSURE CONTROL

f- TO AN UNAFFECTED CHANNEL.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED PRESSURE
- TRANSHITTER TO NORMAL.

(REV 1]
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ZION HALFUNCTION

CAUSE AND EFFECTS
RX22 PRESSURIZER LEVEL HASTER CONTROLLER FAILURE

( ) TYPE: DISCRETE, RV 100% - 100% LEVEL

CAUSE: FAULTY T SETP0idi CONTROLLERave

REF: PRESSURIZER SYSTEM DESCRIPTION
22E-1-494SK & L; 5653030 SHT 11 REV 5
ANNUNCIATOR RESPONSE: 6-3C, 9-8B, 9-8C, 9-8D, 9-90.
LER 22-2-86-024

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE PRESSURIZER
LEVEL HASTER CONTROLLER, ILHC-4590, HILL FAIL. THE

OUTPUT OF THE CONTROLLER HILL BE DETERMINED BY THE
SELECTED SEVERITY. IF THE SELECTED SEVERITY IS GREA'TER
THAN THE INITIAL VALUE OF PRESSURIZER LEVEL, WITH THE
SETPOINT BEING PROGRAMMED FROM T (32.3% TO 44%), A

a
LEVELHIGHERTHANHORMALHILLBEkIQUIREDTOBE
MAINTAINED. THE PRESSURIZER LEVEL IS NORMALLY CONTROLLED
AS FOLLOHS: THE BACKUP HEATERS SELECTED FOR AUTOMATIC
OPERATION ARE TURNED ON AND ANNUNCIATOR 9-8C
" PRESSURIZER CONTROL LEVEL HIGH LOH" IS ACTUATED AT 5%
ABOVE THE LEVEL SETPOINT; ANNUNCIATOR 9-8C " PRESSURIZER
CONTROL LEVEL HIGH LOH" IS ACTUATED AT 5% BELOH THE

f) LEVEL SETPOINT; AT 70% PRESSURIZER LEVEL, ANNUNCIATOR
\s_/ 9-8C " PRESSURIZER CONTROL LEVEL HIGH LOH" IS ACTUATED

(HITH PROGRAM LEVEL RAISED TO ~65%); ANNUNCIATOR 6-3C
" PRESSURIZER HATER LEVEL HIGH REACTOR TRIP" HILL BE
ACTUATED AT > 92% PRESSURIZER LEVEL AND THE REACTOR HILL
TRIP IF > 10% P0HER; AT 17% PRESSURIZER LEVEL, LETDOHN'
HILL ISOLATE AND ALL HEATERS HILL BE TURNED OFF HITH
ANNUNCIATORS 9-80 " PRESSURIZER LEVEL LOW HEATER OFF AND
LETDOWN SECURED" AND 9-90 " PRESSURIZER HEATERS AUTO
TRIP" BEING CTUATED. HITH AN ELEVATED PRESSURIZER
LEVEL DEMAN , CHARGING AND LETDOHN HILL H00VLATE TO
RAISE LE , HHICH HILL ALSO RESULT IN AN INCREASE IN
PRESSURIZER PRESSURE. ANNUNCIATOR 9-8B " PRESSURIZER
CONTROL PRESSURE HIGH '.0H" HILL BE ACTUATED AT 2310 PSIG.

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
A LOHER PRESSURIZER PROGRAM LEVEL HILL BE REQUIRED.
CHARGING AND LETDOWN HILL HODULATE TO LOWER LEVEL, WHICll
HILL ALSO RESULT IN A DECREASE IN PRESSURIZER PRESSURE.
ANNUNCIATOR 9-8B " PRESSURIZER CONTROL PRESSURE HIGH LOH"
HILL BE ACTUATED AT 2210 PSIG.

THE OPERATOR HAY LIMIT THE CONSEQUENCES Of THIS
HALFUNCTION BY TAKING MANUAL CONTROL OF THE FAILED
MASTER LEVEL CONTROLLER TO HAINTAIN PRESSURIZER LEVEL.

() HALFUNCTION REH0 VAL HILL RESTORE THE FAULTY Tave
SETPOINT CONTROLLER TO NORMAL.

[REV 1]
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LION HALFUNCTION

CAUSE AND EFFECTS
RX23 PRESSURIZER LEVEL CHANNEL FAILURE

TYPE: GENERIC, RV 100% 100% TRANSHITTER OUTPUT

A) PZR LEVEL CHANNEL I, ILT 459
B) PZR LEVEL CHANNEL II, '' 460
C) PZR LEVEL CHANNEL III, l.f-461

CAUSE: LEVEL TRANSHITTER FAILURE DUE TO PIPING RESTRICTIONS AND
INSTRUMENT VALVE PACKING LEAKAGE

REF: 617F767 SHT 4 REV 7
22E-1-4945K & L
REACTOR PROTECTION SYSTEM DESCRIPTION
PRESSURIZER SYSTEM DESCRIPTION
DVR 22-01-88-114
H-53 REV AN
ANNUNCIATOR RESPONSE: 9-8C, 9-80, 9-9A

PLT STA:AFFECTED CHANNEL CONTROLLING PRESSURIZER LEVEL

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
PRESSURIZER LEVEL TRANSHITTER HILL FAIL. THE VALUE OF
THE TRANSHITTER OUTPui HILL BE DETERMINED BY THE
SELECTED SEVERITY AND HILL BE INDICATED ON THE
ASSOCIATED HETER AND DISPLAYED ON THE SELECTABLE

/"' RECORDER. IF THE AFFECTED TRANSHITTER IS SELECTED FOR
(_,T/ CONTROL, INCREASING OR DECREASING PRESSURIZER LEVEL HILL

RESULT DEPENDING ON iHE SELECTED SEVERITY AS COMPARED TO
THE INITIAL VALUE.

UNIQUE EFFECTS TO EACH INDIVIDUAL TRANSHITTER ARE AS
FOLLOHS: (ASSLMING THE LEVEL CHANNEL SELECTOR IS IN THE
459 & 460 POSITION)

A) 1LT-459 - SENDS LEVEL ERROR SIGNAL: CHARGING FLOH
CONTROL; TO TURN ON ALL BACK-UP HEATERS AT +5%
DEVIATIOh; TO ANNUNCIATOR 9-8C AT i 5% DEVIATION.

ILT-459 ALSO SENDS LEVEL SIGNAL: TO CLOSE LETDOHN
ISOLATION VALVE ILCV-459 AT 171; TO CLOSE ALL ORIFICE
ISOLATION VALVES AT 17%; TO DE-ENERGIZE ALL HEATERS AT
17%; TO ANNUNCIATOR 9-80 AT 17% LEVEL: TO ANNUNCIATOR
9-9A AT 51 AND 92% LEVEL; TO PZR HIGH LEVEL REACTOR TRIP
LOGIC AT 92%.

B) 1LT-460 - SENDS LEVEL SIGNAL: TO CLOSE LET0nWN
ISOLATION VALVE ILCV-460 AT 171-, TO CLOSE ALL URifD.E
ISOLATION VALVES AT 17%; TO DE-ENERGlZE ALL HEATERS AT
17%; TO ANNUNCIATOR 9-8C AT 70% LEVEL; TO ANf;UNCIATOR
9-80 AT < 17% LEVEL; TO ANNUNCIATOR 9-9A AT 5% AND 92%
LEVEL;

O TO PZR HIGH LEVEL REACTOR TRIP LOGIC AT 92%,

+0283/33

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



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

.i

'

ZION MALFUNCTION

CAUsiANDErFECTS' |

O C) .1LT-461 - SENDS LEVEL SIGNAL: TO-ANNUNCIATOR 9-9A AT
5% AND 92% LEVEL; TO PZR HIGH LEVEL REACTOR TRIP LOGIC

:AT 92%.THE OPERATOR MAY LIMIT.THE CONSEQUENCES OF THIS
MALFUNCTION BY TRANSFERRING PRESSURIZER LEVEL-CONTROL TO
AN UNAFFECTED CHANNEL.

. MALFUNCTION REMOVAL HILL-RESTORE THE FAILED LEVEL
'

TRANSHITTER TO NORMAL,

(REV 1) ,

O
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ZION MALFUNCTION

- CAUSE AND EFFECTS.

PRIMARY COLD LEG NARROH RANGE RTD FAILURE jRX24

0)7 TYPE: - GENERIC, RV 100% = 100% RTD OUTPUT (510 - 610 F

A) RCS LOOP 1 (ITE 411B)
B) RCS LOOP 2 (1TE 421B)
C) RCS LOOP 3 (1TE 4318)
D) RCS LOOP 4 (ITE 441B)

CAUSE: RTD CIRCUIT FAILURE

REF: H-52 REV AE & H-53 REV AN
617F767 SHT 2 & SHT 3
22E-1-4946A lelRU 22E-1-49460
REACTOR COOLANT SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 5 4A, 5-48, 5-4C, 5-5A, 5-58.

PLT STA: REACTOR OPERATING AT POWER
,

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
PRIMARY COLD LEG NARROH RANGE RTD FAILS. THE VALUE OFo

THE RTD OUTPUT WILL BE DETERMINED BY THE SELECTED
SEVERITY AND HILL BE INDICATED ON THE ASSOCIATED
RECORDER ON ICB06. THE RTD'S PROVIDE AN INPUT TO THE
AT (HHICH ARE FED TO THE OTAT AND OPAT CALCULATIONS)
AND T CALCULATIONS AND ARE DISPLAYED ON THE
RESPEOIVEHETERSANDRECORDERSONICB06. IF THE. A

l - SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE, IT
HILL RESULT IN A REDUCED AT AND A HIGHER T FOR THAT
LOOP. IF THE AFFECTED LOOP AT DECREASES ThyI Of LESS

'

THAN THE AUCTIONEERED HIGH AT, ANNUNCIATOR 5-4A
" REACTOR COOLANT LOOP AT DEVIATION" HILL BE ACTUATED.
ANNUNCIATOR 5-4C " REACTOR COOLANT LOOPS T vg DEVIATION"A
IS ACTUATED AT 2 0F DEVIATION FROM THE AUCTIONEERED HIGH
T THE AUCTIONEERED HIGH T IS USED FOR AUTOMATIC
Cb5IROLRODPOSITIONINGANDAS"MINPUTINDETERMINING

.

~

CONTROL ROD INSERTION LIMITS (AS IS THE AUCTIONEERED
HIGH AT), STEAM DUMP CONTROL CIRCUITS AND PRESSURIZER
LEVEL CONTROL CIRCUITS. THE AFFECT OF THE DECREASED AT
HILL BE REFLECTED IN THE LOWER READINGS FOR THAT LOOP'S
OTAT AND OPAT DISPLAYED ON ICB06.

IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,

IF THE AFFECTED LOOP AT INCREASES ThyI,FORIT HILL RESULT IN AN INCREASED AT AND A LOWER Ti

FT,lAT LOOP.
GREATER THAN THE AUCTIONEERED HIGH AT ANNUNCI ATOR 5-
4A " REACTOR COOLANT LOOD AT DEVIATIOH" WILL BE

ACTUATED. L ANNUNCI ATOR 5 4C " REACTOR COOLANT U.S.G 1 AVG
DEVIATION" IS ACTUATED AT 2 0F DEVIATION FROM THE
AUCTIONEERED HIGH.T IF THE REACTOR IS OPERATING AT
LOHPOWER,HITHALhMHOTLEGTEMPERATURE, ANNUNCIATOR

.

5-4B " REACTOR COOLANT LOOPS TAVG HI LOH" HILL BE
'

ACTUATED AT 540 0F.

'

+0283/35
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ZION HALFUNCTION

CAUSE AND EFFECTS
THE AFFECT OF THE INCREASED AT WILL BE REFLECTED IN THE
HIGHER READINGS FOR THAT LOOP'S OTAT AND OPAT DISPLAYED

O ON 1CB06, IF THE HALFUNCTION SEVERITY IS DECREASED, THE
OTAT AND OPAT OUTPUT FOR THAT LOOP HAY EXCEED THEIR
SETPOINTS WITH ANNUNCIATORS 5-SA " REACTOR COOLANT LOOPS

| OVERP0HER AT TRIP ALERT" AND 5-5B " REACTOR COOLANT
LOOPS OVERTEMP AT TRIP ALERT" BEING ACTUATED.

THE OPERATOR HAY LlHIT THE CONSEQUENCES OF THIS
HALFUNCTION BY DEFEATING THE AFFECTED LOOP T ANDave
DELTA T UTILIZING THE DEFEAT SHITCHES.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED RTD CIRCUIT
TO NORMAL.

[REV 1)

O

O
'
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ZION MALFUNCTION

CAUSE AND EFFECTS
RX25 . PRIMARY-HOT LEG NARROH RANGE RTD FAILURE

,

0)TYPE: GENERIC RV- 100% - 100% RTD OUTPUT (530 - 630 F

A) RCS LOOP 1 (ITE 411A)
B) RCS LOOP 2 (ITE 421A)
C) RCS LOOP 3-(ITE 431A)
D) RCS LOOP 4-(ITE 441A)

CAUSE: RTD CIRCUIT FAILURE

REF: 1H-52 REV AE & M-53 REV AN
617F767 SHT 2 & SH 3
22E-1-4946A THRU 22E-1-49460
REACTOR COOLANT SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 5-4A, 5-48, 5-4C, 5-5A, 5-5B.

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
PRIMARY LEG HOT LEG NARROH RANGE RTD FAILS. THE VALUE
OF THE-RfD OUTPUT WILL BE DETERHINED BY THE SELECTED
SEVERITY AND HILL BE INDICATED ON THE-ASSOCIATED
RECORDER ON ICB06. THE RTD'S PROVIDE AN INPUT TO THE
AT-(HHICH ARE FED TO THE OTAT AND OPAT CALCULATIONS)
AND T CALCULATIONS AND ARE-DISPLAYED ON THE

A RESPEUIVEMETERSANDRECORDERSON=lCB06.IF THE
() SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE, IT

HILL RESULT IN A LARGER AT AND A HIGHER T@2'F GREATER
FOR THAT

LOOP. IF THE AFFECTED LOOP AT INCREASES
THAN THE AUCTIONEERED HIGH AT, ANNUNCIATOR 5- 4A
"MACTOR- COOLANT . LOOP AT-.DEVI ATION" HILL BE ACTUATED.
ANNUNCIATOR 5-4C " REACTOR COOLANT LOOPS T ya DEVIATION"A
IS ACTUATED AT 2 0F DEVIATION FROM THE AUCTIONEERED HIGH
T THE AUCTIONEERED HIGH T IS USED FOR AUTOMATIC
CbNROLRODPOSITIONINGANDAS"MINPUTINDETERMINING

,

CONTROL ROD INSERTION--LIMITS (AS IS THE AUCTIONEERED-
HIGH AT), STEAM DUMP-CONTROL CIRCUITS AND PRESSURIZER
LEVEL CONTROL CIRCUITS. IF THE REACTOR IS OPERATING AT
HIGH POWER, WITH A HIGH COLD LEG TEMPERATURE,
ANNt'NCIATOR 5-4B " REACTOR COOLANT LOOPS T yg HI LOH"4
WILL BE ACTUATED AT 562*F. THE AFFECT ~0F THE INCREASED
AT WILL BE REFLECTED IN THE HIGHER READINGR-FOR THAT-
LOOP'S OTAT AND OPAT DISPLAYED ON ICB06. IF-THE
HALFUNCTION SEVERITY IS INCREASED, THE OTAT AND OPAT
OUTPUT FOR THAT LOOP HAY EXCEED THEIP SETPOINTS HITH

| ANNUNCIATORS 5-5A " REACTOR COOLANT trv)t's qvEnroHER .3 r
I TRIP ALERT" AND 5-58 " REACTOR COOLAHi LC.4 OVERTEHr 31
L TRIP ALERT" BEING ACTUATED.

O
1*
! +0283/37
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ZION MALFUNCTION-

-CAUSE AND EFFECTS'
IFcTHE_ SELECTED SEVERITY IS LESS THAN THE ~ INITIAL VALUE,

-IT HILL- RESULT -IN AN DECREASED AT AND A LOWER T" *I':IF THE AFFECTED LOOP AT DECREASES:TbF

FOR

(~'
,

'

.THAT LOOP.
LESS;THAN THE AUCTIONEERED HIGH AT, ANNUNCIATOR 5-4A-'

" REACTOR COOLANT LOOP AT DEVI ATION" HILL BE ACTUA110.
ANNUNCIATOR S-4C " REACTOR COOLANT LOOPS T uc DEVIA7 ION"A
IS ACTUATED AT 2'r DEVIATION FROM THE AUCTIONEERED HIGH-
T THE AFFECT OF 'THE DECREASED AT HILL BE REFLECTED
Ik#THE LOWER READINGS FOR THAT LOOP'S OTAT AND OPAT

.

DISPLAYED ON ICB06.

THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY DEFEATING THE AFFECTED LOOP T ANDave
DELTA-T UTILIZING THE DEFEAT SHITCHES.

1

MALFUNCTION REMOVAL HILL RESTORE THE FAILED:RTD CIRCUIT
TO NORMAL. .

[REV 1)

.
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ZION MALFUNCTION

CAUSE AND. EFFECTS
RX2B RCS LOOP _FLOH TRANSMITTER FAILURE

O TYPE: GENERIC, RV- 100% = 100% TRANSMITTER O'JTPUTu
A) RCS LOOP 1 FT-414
B) RCS LOOP 1 FT-415
C) RCS LOOP 1 FT-416
D)~RCS LOOP-2 FT-444
E) RCS LOOP 2 FT-445
F) RCS LOOP 2 FT-446
G) RCS LOOP 3 FT-424
H) RCS LOOP 3 FT-425
I) RCS LOOP 3 FT-426
J) RCS LOOP 4 FT-434-
K) RCS LOOP 4 FT-435
L) RCS LOOP.4 FT-436

CAUSE: FAULTY TRANSMITTER

REF:- M-52 REV AE
M-53 REV AN
REACTOR COOLANT-SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 6-2C, 6-20, 9-2A, 9-28, 9-2C, 9-2D.

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:-
>~ HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTEDp

L- REACTOR COOLANT LOOP FLOW TRANSMITTER HILL FAIL. THE
h VALUE 0FETHE TRANSMITTER OUTPUT HILL BE DETERMINED BY

THE SELECTED SEVERITY'AND HILL BE INDICATED ON THE
ASSOCIATED METER ON ICB06. HHEN THE SELECTED SEVERITY
IS DECREASED TO LESS THAN 90% FLON, ANNUNCIATOR
9-2A/B/C/D " REACTOR C00LANT' LOOP A/B/C/D FLOH LOW OR
RCP-1A/IB/1C/ID BKR-TRIP" HILL BE ACTUATED. IF TWO
GENERICS FROM THE-SAME LOOP ARE DECREASED BELOW 90% FLON
HITH REACTOR PONER GREATER THAN 60%, ANNUNCIATOR 6-2C
"0NE LOOP LOH FLOW OR ACB OPEN REACTOR TRIP" HILL
ACTUATE AND THE REACTOR HILL TRIP. IF TWO GENERICS FROM
THE SAME LOOP FOR TH0 LOOPS ARE DECREASED BELOW 90% FLOW
HITH REACTOR / TURBINE PONER GREATER THAN 10%, ANNUNCIATOR
6-20 "TH0 LOOP LOW FLOH OR ACB OPEN REACTOR TRIP" HILL
ACTUATE AND THE REACTOR HILL TRIP. t

MALFUNCTION REMOVAL HILL RESTORE THE FAILED LOOP FLOW
TRANSHITTER TO NORMAL.

(REV 1)

O.
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ZION MALFUNCTION

CAUSE AND EFFECTS

. RX29 OVERPOWER DELTA T SET POINT FAILURE

TYPE:- GENERIC, RV 100% 150% SETPOINT

A) OPDT CHANNEL A
B) OPDT CHANNEL B-

E C) OPDT CHANNEL C'
D) OPDT CHANNEL D. j

- CAUSE: CARD FAILURE-

' REF: REACTOR PROTECTION SYSTEM DESCRIPTION
REACTOR COOLANT SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 5-5A, 6-2A

PLT STA: REACTOR OPERATING AT: POWER-
:

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
OVERPOWER DELTA T SETPOINT HILL FAIL. THE-VALUE OF THE ,

'

SETPOINT, AS INDICATED ON lTR-411'(ICB06), WILL BE
DETERMINED BY THE SELECTED SEVERITY. IF THE SELECTED
SEVERITY IS GREATER-THAN THE INITIAL VALUE, THE PLANT.
WILL BE FURTHER FROM A OPAT ROD HITHDRANAL BLOCK,

~ RUNBACK OR REACTOR TRIP ON THAT CHANNEL. IF THE'

SELECTED SEVERITY IS LESS THAN-THE INITIAL VALUE, THE

PLANT WILL BE CLOSER TO A OPAT RUNBACK OR REACTOR TRIP i

O ON-THAT CHANNEL. ANNUNCIATOR S-5A " REACTOR COOLANT
LOOPS OVERPOWER AT TRIP ALERT" IS- ACTUATED HHEN THE
VARIABLE SETPOINT IS EXCEEDED.IN ONE LOOP. USING THO
. GENERICS, IF THE OVERPOWER AT VALUES OF TH0 LOOPS
EXCEED THE DECREASED SETPOINTS, ANNUNCIATOR 6-2A "0VER l

'

POWER AT REACTOR TRIP" WILL ACTUATE AND THE REACTOR
WI LL-- TRIP ,

MALFUNCTION REMOVAL WILL RESTORE THE FAILED CARD TO.
NORMAL .-

(REV 2)-

;
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ZION HALFUNCTION-

CAUSE AND EFFECTS
-RX30 OVERTEMPERATURE DELTA T SET POINT FAILURE

|
TYPE: ' GENERIC, RV 100% = 150% SETPOINT

A) OTDT CHANNEL A
B) OTDT CHANNEL B

EC) OTDT CHANNEL C
D) OTDT CHANNEL D

CAUSE: CARD FAILURE

REF: REACTOR PROTECTION SYSTEM DESCRIPTION
REACTOR COOLANT SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: S-SB, 6-2B.

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:-
WEEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
OVF.RTEMPERATURE AT SETPOINT WILL FAIL. THE VALUE OF
THE CETPOINT, AS INDICATED ON ITR-411 (ICB06), WILL BE
DETERMINED liY THE SELECTED SEVERITY-. IF THE SELECTED
SEVERITY 7,5 GREATER THAN THE INITIAL VALUE, THE PLANT
HILL BE FUATHER FROM A OTAT R0D HITHDRAHAL BLOCK,
RUNBACK OR REACTOR TRIP ON THAT CHANNEL. IF THE
SELECTED SEVERITY IS LESS THAN THE INITIAL "ALUE, THE

PLANT HILL BE CLOSER TO A OTAT RUNBACK OR siACTOR TRIP
ON THAT CHANNEL. ANNUNCI ATOR 5-5B " REACTOR COOLANT

O,' ' LOOPS 0"ERTEMP AT TRIP ALERT" IS ACTUATE WHEN THE
VARIABLE SETPOINT IS EXCEEDED IN ONE LOOP. USING TWO
GENERICS, IF THE OVERTEMPERATURE AT VALUES OF TWO LCOPS
EXCEED THE DECREASED SETPOINTS, ANNUNCIATOR 6-2B "0VER
TEMP AT REACTOR TRIP" HILL ACTUATE AND THE REACTOR HILL
TRIP.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED CARD TO
NORMAL.

(REV 1)

O
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ZION HALFUNCTION

CAUSE AND EFFECTS
RX34 ' STEAM DUMP VALVES I/P CONTROLLER FAILS-

Q TYPE:- DISCRETE, RV - 100% - ALL VALVE GROUPS FULLY OPEN
'O

CAUSE: I/P CONTROLLER FAILURE

REF: H-21 SHT-1 REV S
5653D30 SHT 10 REV S
STEAM DUMP CONTROL SYSTEM DESCRIPTION

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THERE HILL BE NO
NOTICEABLE EFFECT UNTIL AN ARMING' SIGNAL IS PRESENT.
WHEN AN ARHING SIGNAL OCCURS (C-7,C-8,SP HITH CONDENSER
AVAILABLE).-THE STEAM DUMPS HOULD OPEN TO THE SELECTED
SEVERITY. THE I/P CONTROLLER HILL SEND A FAULTY AIR
SIGNAL PROPORTIONAL TO THE SEVERITY TO THE STEAM DUMP
VALVES. IF THE HALFUNCTION SEVERITY IS FAILED LOW (0),
THE STEAM DOHP VALVES HILL NOT OPEN AS REQUIRED ON A
TURBINE-TRIP OR LOAD REJLCT CONDITION CAUSING RCS

-TEMPERATURES TO INCREASE. THIS HALFUNCTION H0HEVER DOES
NOT AFFECT THE OPERATION OF THE HIGH/HIGH-HIGH
BISTABLES, If=THE BISTABLE SETPOINTS ARE REACHED, THE
AFFECTED GROUPS (1+2 FOR HIGH BISTABLES, 1,2,3+4 FOR
HIGH-HIGH BISTABLES) WOULD GET A FULL OPEN SIGNAL, AND

g- g FULLY-CLOSE WHEN THE BISTABLE RESETS. THE STEAH
p ( j GENERATOR ATHOSPHERIC RELIEFS / SAFETY VALVES HILL OPEN TO

'LOHER THE RCS TEMPERATURES. IF THE HALFUNCTION SEVERITY
IS GREATER'THAN ZERO, THE STEAM DUMP VALVES HILL
H0DULATE OPEN TO THE SELECTED SEVERITY IF AN ARHING-
SIGNAL-IS PRESENT, RESULTING IN A. DECREASE IN RCS
TEMPERATURES. IF THE P-12 SETPOINT IS REACHED, THE
STEAM DUMPS HOULD CLOSE. ANY ATTEMPT BY THE OPERATOR TO
HANUALLY CONTROL:THE STEAM DUMP VALVES, WHILE THIS
HALFUNCTION IS ACTIVE, IS INEFFECTIVE, THE OPERATOR HAY

-LIMIT THE SEVERITY OF FAILED OPEN STEAM DUMPS BY TAKING
ONE OR'BOTH STEAM DUMP INTERLOCK SELECTOR SHITCHES T0-
THE OFF POSITION.

HALFUNCTION REMOVAL HILL RESTORE THE I/P CONTROLLER TO
NORMAL.

'(REV 3)

|
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ZION MALFUNCTION

CAUSE AND EFFECTS ,

RX36 ROD CONTROL T-REF FAILURE-

TYPE: DISCRETE, RV 100% 565 0F (0 - 547 0F)
'

AUSE: Tref PROGRAMMER FAILS

REF: ROD CONTROL SYSTEM DESCRIPTION
5653030 SHT9 REV 5
ANNUNCIATOR RESPONSE: 5-48, 5-4C.

PLT STA: REACTOR OPERATING AT POWER

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE T

f_MMERPROGRAMMER FAILS. THE VALUE OF THE Tref PR RA

OUTPUT HILL BE DETERMINED BY THE SELECTED SEVERITY. IF
THE SELECTED SEVERITY IS GREATER THAN THE INITIAL VALUE,
HITH THE ROD CONTR0t. SYSTEM IN AUTOMATIC, THE CONTROL
RODS HILL BEGIN TO HITHDRAW TO RAISE T TO TH. HIGHER
T SETPOINT. IFTHEDEVIATIONBETHE$ll'AUCTIONEERED
H5bkT 0 , ANNUNCIATOR 5-4CAND T REACHES 3 F

"REACibk'C00LAN5'[00PS-T DEVIATION" HILL BE ACTUATED.
IFTHEHALFUNCTIONSEVERfhISGREATENOUGHANDTHE
CONTROL RODS ARE HITHDRAWN SUFFICIENTLY TO RAISE T TOave
562 0 , ANNUNCIATOR 5-4B " REACTOR COOLANT LOOPS T yg HIF A
LOH" HILL ACTUATE.

IF-THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,

J HITH THE ROD CONTROL SYSTEM IN AUTOMATIC, THE CONTROL
RODS HILL BEGIN TO INSERT TO LOWER T TO THE LOWER

SETPOINT. IFTHEDEVIATIONBETkkNAUCTIONEEREDT

HIbkT 0 , ANNUNCIATOR 5-4CAND T REACHES 3 F

"REACTbk'C00 LANK'[00PSTDEVIATION" HILL BE ACTUATED.
IF.THEHALFUNCTIONSEVERkkISLOWEN0UGHANDTHE
CONTROL RODS ARE INSERTED-SUFFICIENTLY TO LOWER T TOave
540 0F, ANNUNCIATOR 5-4B " REACTOR COOLANT LOOPS Tgyg HI
LOH" HILL ACTUATE.

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
HALFUNCTION BY CONTROLLING THE R00 CONTROL SYSTEM IN
HANUAL TO MAINTAIN REACTOR COOLANT SYSTEM TEMPERATURES.

HALFUNCTION REMOVAL HILL RESTORE THE FAILED Tref
PROGRAMMER TO NORMAL.

(REV 1)

O
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ZION MALFUNCTION

'CAUSE AND EFFECTS

SIOl SAFETY INJECTION PUMP TRIP / FAILS TO START'

TYPE: GENERIC, RB

A) SAFETY INJECTION PUMP-1A
B) SAFETY INJECTION PUMP IB

CAUSE: FAULTY (450) OVERCURRENT RELAY

REF: M-64 REV AB
22E-1-4840 511 REV H ;

22E-1-4840 SI2 REV M '

ANNUNCIATOR RESPONSE: '4-1A

PLT STA:AFFECTED SAFETY INJECTION PUMP 1H OPERATION

EFFECTS:
. I

HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTEDi

| SAFETY INJECTION PUMP BREAKER HILL TRIP. PUMP CURRENT iL
' INDICATION DECREASES TO ZERO. ANNUNCIATOR 4-1A ''SAF E TY

'

INJ PUMPS-TRIP" ACTUATES, AND THE CONTROL SWITCH AMBER l-

LAMP ILLUMINATES. PUMP DISCHARGE PRESSURE, AS INDICATED i
ON IPI-SI923/935-(ICB10) AND, IF NOT RECIRCING BACK TO '

THE RHST, FLOW,-AS INDICATED ON IFI-SI922/932 (ICB10), !
HILL DECREASE TO ZERO. !

O THE OPERATOR MAY RESET'THE. ANNUNCIATOR AND THE AMBER |

LAMP BY PLACING THE CONTROL SWITCH IN THE TRIP
.

!

POSITION. IF THE OPERATOR ATTEMPTS'TO RESTART Tile PUMP, |
'

THE BREAKER HILL CLOSE-THEN IMMEDIATELY TRIP OPEN. 1

MALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORMAL-OPERATION.

(REV 1)
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ZION HALFUNCTION

CAUSE AND EFFECTS

_ ("N SIO3 _SI ACCUMULATOR LOW LEVEL

TYPE: GENERIC, RV 100% - 100% VALVE CAPACITY

A) ACCUMULATOR TANK 1A
B) ACCUMULATOR TANK IB
C) ACCUMULATOR TANK IC
D) ACCUMULATOR TANK 10

CAUSE: DRAIN VALVE LEAKAGE

REF: H-65 REV AF.
ANNUNCIATOR RESPONSE: 1-4A/B/C/D 1-3A/B/C/D

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE-SELECTED
ACCUMULATOR TANK DRAIN VALVE HILL BEGIN TO LEAK OUT OF
THE SELECTED S7 ACCUMULATOR AND INTO THE REACTOR COOLANT
DRAIN TANK. THE RATE OF LEAKAGE HILL BE DETERMINED BY
THE-SELECTED SEVERITY. THE HASS ACCUMULATING IN THE
REACTOR COOLANT DRAIN TANK HILL CAUSE THE. LEVEL PPC
POINT TO INCREASE, THE HATER DRAINAGE WILL RESULT ~IN

; ACCUHULATOR LEVEL, AS INDICATED ON ILI-SI950,951/956,857

S /952,953/954,955 (ICB10) DECREASING AT THE SELECTED!

['v]| SEVERITY RATE. ANNUNCIATOR 1-4A/B/C/b "ACCUHULATOR TANK
1 A/1B/1C/10 LEVEL HIGH LOH" HILL BE ACTUATED AT 74.8%.
THE DECREASE IN ACCUMULATOR LEVEL HILL CAUSE A DECREASE
IN THE AFFECTED ACCUHULATOR PRESSURE, AS INDICATED ON
IPI-SI960,961/966,967/962,963/964,965 (ICB10).
ANNUNCIATOR 1-3A/B/C/D " ACCUMULATOR TANK 1A/18/1C/1D
PRESSURE HIGH LOH" HILL BE~ ACTUATED AT 625 PSIG. IF A
LARGE BREAK LOCA, WHICH N00LD DUMP THE ACCUMULATORS,
OCCURS DURING THIS MALFUNCTION, THE AFFECTED ACCUHULATOR
HILL DISCHARGE LESS HATER INTO THE REACTOR COOLANT
SYSTEH THAN THE OTHER ACCUMULATORS.

I HALFUNCT' ION REMOVAL HILL ONLY RESTORE THE AFFECTED DRAIN
VALVE TO NORMAL.

[REV 1)
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ZION MALFUNCTION

CAUSE AND EFFECTS-

- Sk?1- SERVICE HATER PUMP TRIPS / FAILS TO START

TYPE: GENERIC, RB

A) SERVICE HATER PUMP 1A
B) SERVICE HATER PUMP 18
C) SERVICE HATER PUMP IC

CAUSi: FAULTY (450) OVERCURRENT RELAY

REF: H-32 SHT 1 REV AD
22E-1-4840 SW1 REV H
22E-1-4840 SH2 REV~V
22E-1-4840 SH3 REV V
ANNUNCIATOR RESPONSE: 2-BA, 2-60

PLT STA: SELECTED SERVICE HATER PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
SERVICE HATER PUMP BREAKER HILL TRIP. PUMP CURRENT
INDICATION DECREASES TO ZERO, ANNUNCIATOR 2-8A
" SERVICE HATER PUMPS TRIP" ACTUATES, AND THE CONTROL-

SWITCH AMBER LAMP ILLUMINATES. SERVICE HATER HEADER
PRESSURES, AS INDICATED ON IPI-SW17/107 (ICB08),

. DECREASES TO THE PRESSURE SUPPLIED BY THE OTHER

' f_/) OPERATING PLNP(S). IF AUXILIARY BUILDING PRESSURE
N- DECREASES TO 75 PSIG OR TURBINE BUILDING PRESSURE

l. DECREASES TO 60 PSIG, ANNUNCIATOR 2-60 " SERVICE WATER
| HEADER PRESS LOH OR SH PUMP AUTO START" ACTUATES HITH
'

THE SERVICE MATER PUMPS AUTO STARTING AS FOLLONS:

AT 75 PSIG - PUMP 1A STARTS
AT 70 PSIG - PUMP-IB STARTS
AT 65 PSIG - PtMP IC STARTS

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE AHeER
LAMP BY. PLACING-THE CONTROL SHITCH IN THE TRIP
POSITION, IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP,
THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP OPEN.

MALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORW.AL OPERATION.

|-

| (REV 1)
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210d MALFUNCTION

CAUSE AND EFFECTS

- SH02 SERVICE HATER BOOSTE4 PUMP TRIPS / FAILS TO START

TYPE: GENERIC,-RB

A) SERVICE HATER BOOSTER PUMP OA
B) SERVICE HATER BOOSTER PUMP OB

CAUSE: FAULTY 239LSX RELAY

REF: M-43 REV HY |
22E-0-4840 SW1
22E-0-4840 SW2
PLANT FIRE PROTECTION SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 23-8F, 23-9F

PLT STA: SELECTED SERVICE HATER B0OSTER PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
SERVICE HATER BOOSTER PUMP 8REAKER HILL TRIP.
ANNUNCIATOR 23-8F " SERVICE HATER BOOSTER PHP TRIP"
ACTUATES, AND THE CONTROL SHITCH AMBER LAMP
ILLUMINATES. SERVICE HATER B0OSTER DISCHARGE HEADER
PRESSURE DECREASES. ANNUNCIATOR 23-9F " SERVICE MATER
BOOSTER. PUMP AUTO START" IS ACTUATED HHEN PUMP DISCHARGE
PRESSURE DECREASES TO < 120 PSIG.

'

'THE OPERATOR HAY RESET THE AMBER LAMP BY PLACING THE
'

CONTROL'SHITCH IN THE TRIP POSITION. IF THE OPERATOR
ATTEMPTS TO RESTART THE PUMP, THE BREAKER HILL CLOSE
THEN IMMEDIATELY TRIP OPEN.

HALFUNCTION REMOVAL HILL RESTORE THE OVERCURRENT RELAY
TO NORMAL OPERATION.

[REV 2)
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ZION MALFUNCTION

CAUSE AND EFFECTS
'

SH04 LOSS OF SERVICE HATER COOLING TO DIESEL GENERATOR-
~

~

TYPE: DISCRETE, RS

CAUSE: 0HOV-SH0007 AND OH0V-SH0008 FAIL CLOSED

REF: H-32 SHT 2 REV AH
22E-0-4840 SH9 P.EV E
22E-0-4840-SW10 REV F
A*"!NCIATOR RESPONSE: 17/18/19-48., 17/18/19-3A, 23-4E

PLT STA: ISOLA 110N VALVES O'iIGINALLY OPEN

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT, OTHER THAN THE INDICATING
LAMPS CHANGING AS THE VALVES CLOSE HHICH RESULTS IN A
COMPLETE LOSS OF SERVICE HATER COOLING TO ALL DIESEL
GENERATORS. WHEN A DIESEL GENERATOR IS STARTSO, EITHER
AUTOMATICALLY OR FOR SURVEILLANCE, THE DIESEL GENERATOR
TEMPERATURES HILL INCREASE RAPIOLY DUE TO THE LACK OF
SERVICE HATER COOLING. ANNUNCIATOR'17/18/19-3A "0!ESEL
GENERATOR IB/1A/0 TROUBLE AND FAIL TO START" HILL
ACTUATE AT JACKET HATER HIGH TEMPERATURE OF 185.0F HITH
A DIESEL GENERATOR TRIP AT 205 0F If NO SAFETY INJECTION

j- OR UNDERVOLTAGE SIGNAL IS PRriENT.

s THE OPERATOR HAY LIMIT THE CONSEQUENCES OF THIS,

HALFUNCTION BY MANUALLY OPENING THE FIRE SYSTEM BACKUP
COOLING HATER SUPPLY ISOLATION VALVE FOR THE AFFECTED
DIESEL GENERATOR (S).

HALFUNCTION REMOVAL HILL RESTORE THE FAILED CLOSED
VALVES, OH0V-SH0007 AND OH0V-SH0008, TO NORMAL.

[REV 1)
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ZION HALFUNCTION

'~0EE AND EFFECTS

SH06 SERVICE RATER SYSTEM BREAK.

TYPE: DISCRETE, NRV1 1007. 48" BREAK AT NOP

CAUSE: P!PE BREAK ON 48" DISCHARGE HEADER PIPE
(DOWNSTREAH OF DISCHARGE STRAINERS)

REF: H-32 SHT 1 REV AD
ANNUNCIATOR RESPONS(: 2-6D, 12-1E

PLT STA:lC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SERVICE HATER
SYSTEM HILL BEGIN TO LOSE MASS TO THE C:418 HOUSE. THE

RATE OF HASS LOSS HILL BE DETERMINED BY THE SELECTED
SEVERITY. DISCHARGE HEADER PRESSURE, AS IN91CATED ON
IP1-SH17 (ICB08), HILL DECREASE. ANNUNCIATOR 2-60
" SERVICE HATER HEADER PRESS LOH OR SH PUMP AUTO START"
ACTUATES IF AUXILIARY BUILDING PRESSURE DEC4 EASES TO 75
PSIG OR TURBINE BUILDING PRESSURE DECREASES TO 60 PSIC,
HITH THE SERVICE HATER PUHPS AUTO STARTING AS FOLLMi:

AT 75 PSIG - PUNP 1A STARTS
AT 70 PSIG - PUMP IB STARTS
AT 65 PSIG - PUMP IC STARTS

AS THE SELECTED SEVERITf INCREASES, COM' ONENTS COOLED BY
THE SERVICE HATER SYSTEM HILL BEGIN TO HEAT UP DUE TO
REDUCED C00LlhG FLOH. ANNUNCIATOR 12-1E " CRIB HOUSE
SUHP LEVEL HIGH" 15 ACTUATED AT 538' HHEN THE RATE OF
HASS ACCUHUt.ATION IN THE CRIB HOUSE EXCEEDS THE FLOH
RATE Of THE CRIB HOUSE SUHP PUMPS,

AT ELEVATED SEVERITIES. THE LOSS OF COOLING TO SERVICE
HATER LOADS HILL RESULT IN INCREASED TEMPERATURES
THROUGHOUT THOSE COMPONENTS AND IN THE CASE OF THE
COMPONENT COOLING SYSTEH, THEIR SUBSEQUENT LOADS.

HALFUNCTION SEVERITY HAY ONLY BE INCREASED FOR THIS
HALFUNCTION AND THE SIHULATOR HUST BE RESET TO RECOVER
FROH THIS HALFUNCTION.

(REV 3)

O
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ZION HALFUNCTION

CAUSE AND EFFECTS

SH)7 SERVICE HATER BREAK AFTER RCFC HEAT EXCHANGER

TYRE: GENERIC, RV 1007. 10" PIPE BREAK @ NOP

A) RCFC HEAT EXCHANGER 1A
B) RCFC HEAT EXCHANGER 1B
C) RCFC HEAT EXCHANGER IC
D) RCFC HEAT EXCHANGER 10
E) RCFC HEAT EXCHANGER IE

CAUSE: PIPING FAILURE !HMEDIATELY AFTER RCFC HEAT EXCHANGER

REF: H-32 SHT 2 REV AH

PLT STA: SELECTED RCFC HEAT EXCHANGER IN OPERATION

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE THE SERVICE HATER
SYSTEM HILL BEGIN TO LOSE NASS INTO CONTAINHENT. THE

RATE OF HASS LOSS HILL BE DETERHIHiD BY THE SELECTED
!EVERITY. CONTAINHENT HVHIDITY (SLIGHTLY) AND SUHP
LEVELS HILL INCREASE AT A RATE DEPENDENT UPON THE
SELECTED MALFUNCTION SEVERITY. THE ADDITION OF CO'JLER
SERVICE HATER TO THE CONTAINHENT ATHOSPHERE AND THE
INCREASED SERVICE HATER FLOW THROUGH THE AFFECTED HEAT
EXCHANGER WT.LL CAUSE CONTAINHENI TEMPERATURES TO
DECREASE.

HALFUNCTION REH0 VAL HILL ONLY RESTORE THE SERVICE HA?ER
PIPING INTEGRITY.

(REV 2)

.
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ZION MALFUNCTION

CAUSE AND EFFECTS

TCO2 TURBINE MANUAL TRIP FAILURE ,

i |
TYPE: DISCRETE, RB !

CAUSE: STICKY TURBINE TRIP BLOCK MECHANISM
'

REF: DVR 22-1-86-087
DVR 22-2-88-039
H-530 SHT 4 REV 0
ANNUNCIATOR RESPONSE: 6-7E

PLT STA: TURBINE OPERATING AT POWER

EFFECTS:
WHEN THIS HALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFrECT. VnEN THE OPERATOR
ATTEMPTS TO MANUALLY TRIP THE MAIN TURBINE THE TURBINE
WILL NOT TRIP. IF A SIGNAL IS RECEIVED WHICH NOULD
CAUSE AN AUTOMATIC TURBINE TRIP, THE TURBINE WILL TRIP.

HALFUNCTION REMOVAL WILL RESTORE THE MANUAL TURBINE TRIP
TO NORMAL.

'

(REV 1)
,
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ZION MALFUNCTION

CAUSE AND EFFECTS
,

TC03 EH PUMP TRIP / FAILS TO START |
> \

\~ TYPE: GENERIC, RB

A) EHC PUMP 1A
B) EHC PUMP IB

,

1

CAUSE: FAULTY OL CONTACTS FAIL OPEN
'

REF: TURBINE CONTROL SYSTEM DESCRIPTION
M-530 SHT 4 REV D
22E-1-4840 EH1 REV C
22E-1-4840 EH2 REV C
ANNUNCIATOR RESPONSE: 13-6B

PLT STA: SELECTED EHC PUMP IN OPERATION

EFFECTS:
KHEN THIS MA| FUNCTION BECOMES ACTIVE, THE SELECTED EHC
PUMP BREAKER WILL TRIP. ANNUNCIATOR 13-6B EHC FLUID"

PUMP TRIP" ACTUATES, AND THE CONTROL SHITCH AMBER LAMP
-tLLUMINATEt. THE STANDBY EHC PUMP HILL AUTO START AT
1350 PSIG DISCHARGE PRESSURE, HAINTAINING NORMAL TURBINE
OPERATION.

THE OPERATOR MAY RESET THE ANNUNCIATOR /ND THE AMBER

O' LAMP BY PLACING THE CONTROL SWITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP,
THE BREAKER WILL CLOSE THEN IMMEDIATELY TRIP OPEN.

HALFUNCTION REMOVAL WILL RESTORE THE FAULTY OL CONTACTS,

TO NORMAL OPERATION.

[REV 1)
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ZION HALFUNCTION

CAUSE AND EFFECTS

TC05 EHC IMPULSE PRESSURE CHANNEL (MS-24) FAILURE g
TYPE: DISCRETE, RV 100% - 500 PSIG

CAUSP PRESSURE TRANSDUCER FAILURE

REF: EHC GOV CONTROL BOOK ITP 090c.02.02
TURBINE CONTROL SYSTEM DESCRIPTION

PLT STA: TURBINE OPERATING AT POWER, TURBINE CONTROL
IN THE " IMP IN" H0DE

EFFECTS:
HHEN THIS RA!'UNCTIOM BECOMES ACTIVE, EHC IMPULSE
PRESSURE TFiAPsDUCER HS-24 FAILS. THE VALUE OF THE
TRANSDUCER OUTPUT HILL BE DETERMINED BY THE SELECTED
SEVERITY. IF THE SELECTED SEVERITY IS GREATER THAN THE
INITIAL VALUE, HITH TURBINE CONTROL IN 1HE " IMP IN"
H0DE, THE TURBINE GOVERNOR VALVES HILL CLOSE TO DECREASE
THE APPARENTLY INCREASED TURBINE IMPULSE PRESSURE BACK
TO THE MAINTAINED PRESSURE. THIS HILL RESULT IN
DECREASED GENERATOR HEGAHATT OUTPUT AND INCREASED
REACTOR COOLANT SYSTEM TEMPERATURES HHICH HILL CAUSE THE
CONTROL RODS TO DRIVE IN TO LOHER THE ELEVATED
TEMPERATURES.

O IF THE SELECTED SEVERITY IS LESS THAN THE INITIAL VALUE,
HITH TURBINE C0H1'x0L IN THE " IMP IN" H0DE, THE TURBINE
GOVERNOR VALVES HILL OPEN TO INCREASE THE APPARENTLY
DECREASED TURBINE IMPULSE PRESSURE BACK TO THE
MAINTAINED PRESSURE. THIS HILL RESULT IN INCREASED
GENERATOR HEGAHATT OUTPUT AND DECREASED REACTOR COOLANT
SYSTEH TEMPERATURES WHICH HILL CAUSE THE CONTROL RODS TO
HITHDRAW TO RAISE THE LOWERED TEMPERATURES.

NOTE : A STEP CHANGE MALFUNCTION INSERTION AT A LOW
SEVERITY HILL CAUSE THE GOVERNOR VALVES TO OPEN FULLY
RESULTING IN A TRIP SIGNAL BEING GENERATED ON P-14 OR
LOH-LOW' STEAM GENERATOR LEVEL

HALFUNCTION REMOVAL HILL RESTORE THE FAILED PRESSURE
TRANSDUCER TO NORKAL.

[REV 2)
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ZION MALFUNCTION

{> CAUSE AND EFFECTS

E TC08 EHC AUX SPEED CHANNEL FAILURE

O TYPE: DISCRETE, RV 100% - 2500 RPM

CAUSE: CALIBRATION ERROR

REF: EHC GOV CONTROL BOOK ITP 090c.02.02

PLT STA: TURBINE OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, T!4E ERC AUX SPEED>

} CHANNEL HILL Fall. THE VALUE OF THE SPEED SIGNAL HILL
BE DETERMINED BY THE SELECTED SEVERITY AND 15 USED TO
INDICATE TURBINE SPEED ON THE TURBINE SPEED METER ON
ICB03. IF THE SELECTED SEVERITY IS GREATER THAN THE
INITIAL VALUE, THE INDICATED TURBINE SPEED HILL BE
GREATER THAN THE ACTUAL SPEED. THE OPERATOR MAY HAVE A
CONCERN OF OVERSPEEDING THE TURBINE WHEN ACTUAL TURBINE
SPEED 15 FAR BELOH THE OVERSPEED SETP0lHT.

IF THE SELECTED SEVERITY 15 LESS THAN THE INITIAL VALUE,
THE INDICATED TURBINE SPEED HILL BE LESS THAN THE ACTUAL
SPEED, IF THE OPERATOR IS INCREASING TURBINE SPEED
RELYING ON THE INDICATED SPEED, THE ACTUAL SPEED MAY
EXCEED THE 103% OPC SETTING.

MALFUNCTION REMOVAL HILL RESTORE THE FAILED EHC AUX
SPEED CHANNEL TO NORMAL.

(REV 0]
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ZION MALFUNCTION

CAUSE AND EFFECTS l

,(} TCl3 LOAD REJECTION

TYPE: DISCRETE, RV 100% - COMPLETE LOAD REJECTION

CAUSE: VALVE POSITION LIMITER FAILURE

REF: AC ELECTRICAL POWER SYSTEM DESCRIPTION
STEAM DUMP CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 6-3A

PLT STA: TURBINE OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE VALVE POSITION
LIMITER HILL FAIL HHICH RESULTS IN A LOAD REJECTION.
THE MAGNITUDE OF THE LOAD REJECTION IS DETERMINED BY ThE
SELECTED SEVERITY. AS MALFUNCTION SEVERITY INCREASES,
THE VALVE POSITION LIMITER POSITION DECREASES, WHICH
DECREASES STEAM FLOW THROUGH THE MAIN TURBINE REDUCING
GENERAIOR MEGAMATT OUTPUT. THE DECREASED HEAT REMOVAL
RATE WILL TAUSE PRIMARY PRESSURE AND TEMPERATURE TO
INCREASE AT A RATE PROPORTIONAL TO THE SELECTED
SEVERI TY. THE STEAM DUMP SYSTEM LOAD REJECTION
CONTROLLER HILL ALLON THE STEAM DUMPS TO LIMIT THE RCS
TEMPERATURE AND PRESSURE INCREASE. WHEN THE SELECTED

(''% SEVERITY IS SUFFICIENT TO CAUSE ANNUNCIATOR 6-3A
\j " PRESSURIZER PRESSURE HIGH REACTOR TRIP" TO ACTUATE AT >|

l 2385 PSIG, THE REACTOR / PLANT WILL TRIP.

MALFUNCTION REMOVAL HILL REST 0xE THE FAILED VALVE
POSITION LIMITER TO NORMAL.

(REV 1)
,
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ZION MALFUNCTION
.

'1

CAUSE AND EFFECTS j

TCl4 HP TURBINE STOP VALVE FAILURE

O TYPE: GENERIC, RV 1007. - VALVE FULLY OPEN j

A) HP TURBINE STOP VALVE I
B) HP TURBINE STOP VALVE 2
C) HP TURBINE STOP VALVE 3
D) HP TURBINE STOP VALVE 4

CAUSE: HYDRAULIC LOCK |
l

REF: MAIN TURBINE AND REHEATERS SYSTEM DESCRIPTION i

TURBINE CONTROL SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 13-10

PLT STA: TURBINE OPERATING AT POWER

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED HP
TURBINE STOP VALVE FAILS. THE VALVE POSITION HILL BE
DE1 ERMINED BY THE SELECTED SEVERITY, IF THE SELECTED
SEVERITY-IS LESS THAN THE INITIAL VALVE POSITION, THE
THROTTLING EFFECT OF THE STOP VALVE CLOSURE WILL BE
COUNTERED BY THE GOVERNOR VALVE (S) OPENING HHILE IN THE
" IMP IN" MODE. IN THE "!MP OUT" H0DE THE STOP VALVE
CLOSURE HILL RESULT IN A DECREASE IN GENERATOR MEGAHATT
OUTPUT AND AN INCREASE IN REACTOR COOLANT SYSTEM,

s PRESSURE AND TEMPERATURE. ANNUNCIATOR 13-ID "LOH t|
,' AUTO-STOP OIL PRESS OR TURBINE STOP VLVS CLOSED" HILL BE

ACTUATED HHEN A SINGLE TURBINE STOP VALVE IS FULLY
CLOSED. IF THE SELECTED SEVERITY IS ANY VALUE GREATER
THAN FULLY CLOSED, ANY PERMISSIVE WHICH REQUIRES 4 0F 4
TURBINE STOP VALVES FULLY CLOSED, WILL NOT BE SATISFIED
HHILE THIS MALFUNCTION IS ACTIVE. IF THE AFFECTED STOP
VALVE IS OPENED, HHEN IT HOULD NORMALLY BE CLOSED, THERE
IS NO NOTICEABLE EFFECT OTHER HAN THE OPEN LAMP
ILLUMINATING.

MALFUNCTION' REMOVAL HILL RESTORE THE FAILED HP TURBINE
STOP VALVE TO NORMAL.

[REV 11
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ZION MALFUNCTION*

CAUSE AND EFFECT',

| TH02 REACTOR COOLANT PUMP SHAFT BREAK

TYPE: GENERIC, NRB

| A) REACTOR COOLANT PUMP 1A
i B) REACTOR COOLANT PUMP IB
'

C) REACTOR COOLANT PUNP IC
D) REACTOR COOLANT PUMP ID

CAUSE: MECHANICAL FAILURE Or RCP SHAFT

REF; M-52 REV AC
M-53 REV AN
ANNUNCIATOR RESPONSE: 9-2A/B/C/01 6-2C

PLT STA:!C37

EFFECTS:
,

WhEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
REACTOR COOLANT PUMP SHAFT HILL BREAK. THE AFFCCTED i

PUMP AMPS, AS INDICATED ON ICB06 WILL DECREASE AFTER I
INITIALLY SPIKING. THE ASSOCIATED REACTOR C00'. ANT LOOP
FLOW, AS INDICATED ON 1F1-414,415,416/444,445.446/424,
425,426/434,435,436 (ICB06), WILL DECREASE TO ZERO THEN
INCREASE AS LOOP FLOW REVERSES DUE TO THE REMAINING,

'

OPERATING REACTOR COOLANT PUMPS. THE ASSOCIATED LOOP
O TEMPERATURES HILL GO TO T-COLD FOR THE OPERATING LOOPS
'

~ AS THE AFFECTED LOOP FLOW REVERSES. WHEN THE ASSOCIATED
'

LOOP FLOW DECREASES TO < 90% FLON, ANNUNCIATOR I

9-2A/B/C/D " REACTOR COOLANT LOOP A/8/C/D FLOW LOW OR RCP
1-A/B/C/D BKP TRIP" HILL BE ACTUATED. IF 2 0F 4 POWER
RANGE NUCLEAR INSTRUHFNTS ARE > 60% POWER, WITH < 90T, -|

lFLOW ON ONE LOOP, ANNUNCIATOR 6-2C "0NE LOOP LCW FLOW OR
ACB OPEN REACTOR TRIP" HILL ACTUAIE AND A REACTC9 TRIP '

-HILL OCCUR. I

THE SIMULATOR MUST BE RESET TO RECOVER FROM THIS
MALFUNCTION.

'

(REV 2)
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ZION MALFUNCTION
;

CAUSE AND EFFECTS -

i

TH04 STEAM GENERATOR TUBE LEAK,

TYPE: GENERIC, NRVI 100% . 5000 GPM f 1200 PSID

A) STM GEN 1 A
B) STM GEN IB
C) STM GEN IC
D) STM GEN 10 ;

CAUSE: TUBE FAILURE AT INLET TUBE SHEET

REF: M-52 REV AE
M-53 REV AN
AOP-1,2
ANNUNCIATOR RESPONSE: 10-2A/B/C/D, 9-88, 9-8C

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED STEAM
GENERATOR TUBES HILL LEAK, THE RATE Of MASS LEAKAGE
HILL BE DETERMINED BY THE SELECTED SEVERITY AND THE
RELATIVE DIFFERENTIAL PRESSURE ACROSS THE STEAM
GENERATOR U-TUBES. THE AFFECTED STEAM GENERATOR
ACTIVITY, LEVEL AND TO A SMALLER DEGREE PRESSURE, WILL
INCREASE AT A RATE PROPORTIONAL TO THE INPUT SEVERITY.

|O
ANNUNCIATOR 10-2A/B/C/D " STEAM GENERATOR LOOP-A/B/C/D
LEVEL DEVIATION" IS ACTUATED AT 5% DEVIATION FROM'

PROGRAM LEVEL, FEEDWATER FLOW TO THE AFFECTED STEAM
GENERATOR WILL DECREASE AS THE STEAM GENERATOR LEVEL
CONTROL SYSTEM CMPENSATES FOR THE PRIMARY IN LEAKAGE.
PRESSURIZER PRESSURE AND LEVEL H!t.L DECREASE AT A RATE
PROPORTIONAL TO THE SELECTED SEVERITY, HITH ANNUNCIATORS

-9-8B " PRESSURIZER CONTROL PRESSURE HIGH LON" AND 9-8C
" PRESSURIZER CONTROL LEVEL HIGH LON" AClUATING HHEN--
THEIR RESPECTIVE SETPOINTS ARE PEACHED. THE AIR EJECTOR
EXHAUST HEADER RAD MONITOR, IRE-0015, THE STEAM
GENERATOR BLOMDONN MONITOR. IRE-0019,.AND THE ASSOCIATED
EBERLINE MAIN STEAM LINE MONITOR. IRE-PR58/59/60/61,

| HILL INDICATE THE RADI0 ACTIVITY TRANSPORT. AS
'

MALFUNCTION SEVERITY INCREASES, THE FEED FLOW TO STEAM
FLON MISMATCH AND THE SECONDARY ACTIVITY LEVELS HILL
INCREASE.

HALFU NTION SEVEFITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR HUST BE-RESET TO RECOVER
FROM THIS MALFUNCTION,

(REV 1)
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1

ZION MALFUNCTION

CAUSE AND EFFECTS

THOS HOT LEG LOCA

TYPE: GENERIC, NRVI 100% - 29" PIPE BREAK @ NOP

A) HOT LEG LOOP 1
B) HOT LEG LOOP 2

,

C) HOT LEG LOOP 3 j
0) NOT LEG LOOP 4 '

CAUSE: PIPE FAILURE AT REACTOR VESSEL N0ZZLE

REF: M-52 REV AE
M-53 REV AN
ANNUNCIATOR RESPONSE: 6-3B, 6-30, 3-58, 3-5A, 3-5C, 10-2E

PLT STA:IC37
1

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, LEAKAGE OF REACTOR
COOLANT TO THE CONTAINMENT ATMOSPHERE FROM THE SELECfE0
REACTOR COOLANT LOOP HOT LEG HILL RESULT, THE RATE OF
MASS LEAKAGE WILL BE DETERMINED BY THE SELECTED
SEVERITY. CONTAINMENT AIRBORNE ACTIVITY LEVELS WILL
INCREASE. CONTAINMENT TEMPERATURE, MOISTURE LEVELS,
ACTIVITY LEVELS, AREA RADIATION LEVELS AND SUMP LEVELS
HILL INCREASE DEPENDENT UPON THE SELECTED SEVERITY.

O' PRESSURIZER PRESSURE AND LEVEL HILL DECREASE AT A RATE
PROPORTIONAL TO THE INPUT SEVERITY. AT HIGHER
SEVERITIES THE REACTOR COOLANT SYSTEM HILL RAPIOLY
DEPRESSURIZE AND FLASH TO THE CONTAINMENT. THIS HILL
RESULT IN A REACTOR / PLANT TRIP HITH A SAFETY INJECTION
ACTUATION, WHICH GENERATES SUBSEQUENT SAFEGUARDS
INITIATION SIGNALS, AND PHASE B CONTAINMENT ISOLATION
AND CONTAINMENT SPRAY ACTUATION OCCURRING, AS THE
REACTOR COOLANT SYSTEM BLONS DOWN TO CONTAINMENT, THE,

| REACTOR COOLANT PUMPS HILL CAVITATE HITH THE SAFETY
: INJECTION ACCUMULATORS, AND THE CHARGING, SAFETY

INJECTION AND RHR PUMPS AD0!NG MASS TO THE SYSTEM TO
REFLOOO'THE' CORE. A PORTION OF THE FLU 10 INJECTED TO

| THE AFFECTED LOOP HILL SPILL OUT THE BREAK RATHER THAN
PA5",!NG THROUGH THE CORE.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR HUST BE RESET TO RECOVER
FROM THIS MALFUNCTION,

(REV 2)

O
1
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ZION HALFUNCTION

CAUSE AND EFFECTS

TH06 COLD LEG LOCA 1

TYPE: GENERIC, NRVI
1007. - 27.5" PIPE BREAK @ NOP

| A) COLD LEG LOOP 1
B) COLD LEG LOOP 2
C) COLD t.EG LOOP 3
D) COLD LEG LOOP 4

CAUSE:
PIPE FAILURE AT REACTOR VESSEL N0ZZLE

REF: H-52 REV AE
H-53 REV AN

ANNUNCIATOR RESPONSE: 6-3B, 6-3D: 3-SB, 3-5A, 3-5C, 10-2E
j PLT STA: IC37

EFFECTS:

HHEN THIS HALFUNCTION BECOMES ACTIVE, LEAKAGE OF REACTOR
COOLANT TO THE CONTAINHENT ATHOSPHERE FROH THE SELECTED
REACTOR COOLANT LOOP COLD LEG HILL RESULT.

i

1
THE RATE OF

HASS LEAKAGE WILL BE DETERMINED BY THE SELECTED
'

SEVERITY.
CONTAINHENT AIRBORNE ACTIVITY LEVELS HILLINCREASE.
CONTAINHENT TEMPERATURE, H0!STURE LEVELS,

ACTIVITY LEVELS, AREA RADIATION LEVELS AND SUMP LEVELS
HILL INCREASE DEPENDENT UPON THE SELECTED SEVERITY.O PRESSURIZER PRESSURE AND LEVEL HILL DECREASE AT A RATEPROPORTIONAL TO THE INPUT SEVERITY.AT HIGHER
SEVERITIES THE REACTOR COOLANT SYSTEM HILL RAPIDLY
DEPRESSURIZE AND FLASH TO THE CONTAINHENT.THIS HILL
RESULT IN A REACTOR / PLANT TRIP HITH A SAFETY INJECTION
ACTUATION, WHICH GENERATES SUBSE00ENT SAFEGUARDS
INITIATION SIGNALS, AND PHASE B CONTAINHENT ISOLATION
AND CONTAINHENT SPRAY ACTUATION OCCURRING.THE INITIAL
CORE HEAT UP HILL BE FASTER THAN IN THE CASE OF AN EQUAL
SIZED HOT LEG BREAK DUE TO DECREASED COOLING FLOH
RETURNING THROUGH THE CORE.AS THE REACTOR COOLANT
SYSTEH BLOHS DOWN TO CONTAINHENT, THE REACTOR COOLANT
PUMPS HILL CAVITATE WITH THE SAFETY INJECTION
ACCUMULATORS, AND THE CHARGING, SAFETY INJECTION AND RHR
PUMPS ADDING MASS TO THE SYSTEM TO REFLOOD THE CORE.
PORTION OF THE FLUID INJECTED TO THE AFFECTED LOOP HILL

A

SPILL OUT THE BREAK RATHER THAN PASSING THROUGH THE CORE.
HALFUNCTION SEVERITY HAY ONLY BE INCREASED FOR THIS
HALFUNCTION AND THE SDULATOR MtJST BE RESET TO RECOVERFROM THIS HALFUNCTION,

(REV 2),

O
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- _ - - . - _ . . - - - _ _ - -

ZION MALFUNCTION

i CAUSE AND EFFECTS
,

TH06 COLD LEG LOCA

TYPE: GENERIC, NRVI 1001. 27.5" PIPE BREAK 9 NOP

A) COLD LEG LOOP 1-

B) COLD LEG LOOP 2
; C) COLD LEG LOOP 3

D) COLD LEG LOOP 4

CAUSE: PIPE TAILURE AT REACTOR VESSEL N0ZZLE

REF: M-52 REV AE
H-53 REV AN
ANNUNCIATOR RESPONSE: 6-38, 6-3D, 3-5B, 3-5A, 3-50, 10-2E

PLT STA:!C37

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, LEAKAGE OF REACTOR
COOLANT TO THE CONTAINMENT ATMOSPHERE FROM THE SELECTED

-- REACTOR-COOLANT LOOP COLD LEC HILL RESULT. THE RATE OF
MASS LEAKAGE WILL BE DETERMINED BY THE SELECTED

-SEVERITY. CONTAINMENT AIRBORNE ACTIVITY LEVELS WILL
INCREASE. CONTAINMENT TEMPEDATURE, MDISTURE LEVELS,
ACTIVITY LEVELS, AREA RADIATION LEVELS AND SUMP LEVELS
HILL INCREASE DEPENDENT UPON THE SELECTED SEVERITY.
PRESSURIZER PRESSURE AND LEVEL WILL DECREASE AT A RATE
PROPORTIONAL TO THE INPUT SEVERITY, AT HIGHER
SEVERITIES THE REACTOR COOLANT SYSTLH HILL RAPIDLY
DEPRESSURIZE AND FLASH TO THE CONTAINMENT. THIS HILL
RESULT IN A REACTOR / PLANT TRIP WITH A SAFETY INJECTION
ACTUATION, WHICH GENERATES SUBSEQUENT SAFEGUARDS
INITIATION SIGNALS, AND PHASE B CONTAINMENT ISOLATION.

AND CONTAINMENT SPRAY ACTUATION OCCURRING. THE INITIAL
CORE HEAT UP WILL BE FASTER THAN IN THE CASE OF AN EQUAL
SIZED HOT LEG BREAK DUE TO DECREASED COOLING FLON
RETURNING THROUGH THE CORE. AS THE REACTOR COOLANT 4

SYSTEM BLOWS DONN TO CONTAINMENT, THE REACTOR COOLANT-
PUMPS HILL CAVITATE WITH THE SAFETY INJECTION
ACCUMULATORS, AND THE CHARGING, SAFETY INJECTION AND RHR-
PUMPS ADDING MASS TO THE SYSTEM TO REFLOOD THE CORE. Ai

| PORTION OF THE FLUID INJECTED TO THE AFFECTED LOOP WILL

| SPILL OUT THE BREAK RATHER THAN PASSING THROUGH'THE CORE.

. HALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
'

MALFUNCTION AND THE SIMULATOR HUST BE RESET TO RECOVER
FROM THIS MALFUNCTION.

[REV 2)

O
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ZION MALFUNCTION
<

CAUSE AND EFFECTS

TH09 PRESSURIZER STEAM SPACE LEAK

TYPE: DISCRETE, ARVI 100% . 4" PIPE BREAK f NOP

CAUSE: SPRAY LINE BREAK AT PRESSURIZER VESSEL PENETRATION

REF: M-53 REV AN
ANNUNCIATOR RESPONSE: 9-88, 9-8C, 6-38, 6-3D

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, LEAKAGE OF REACTOR
COOLANT TO THE CONTAINMENT ATMOSPHERE FRON THE
PRESSURIZER STEAM SPACE WILL RESULT. THE RATE OF MASS
LEAKAGE WILL BE DETERMINED BY THE SELECTED SEVERITY AND
HILL BE AT A SLOWER RATE THAN AN EQUAL SIZED WATER SPACE
LEAK AS THE STEAM FLASHES TO CONTAINMENT. CONTAINMENT
AIRBORNE ACTIVITY LEVELS HILL INCREASE. CONTAINMENT
TEMPERATURE, HolSTURE LEVELS, ACTIVITY LEVELS, AREA
RADIATION LEVELS AND SUMP LEVELS HILL INCREASE DEPENDENT
UPON THE SELECTED SEVERITY. PRESSURIZER PRESSURE AND
LEVEL HILL DECREASE (PRESSURE HILL DECREASE RAPIDLY HITH
A SLOWER LEVEL DECREASE AS COMPARED TO A LIQUID SPACE
LEAK) AT A RATE PROPORTIONAL TO THE INPUT SEVERITY.
FRESSURIZER HEATERS WILL ENERGIZE TO ATTEMPT TO HAINTAIN

'T PRESSURE, CHARGING FLOW HILL INCREASE TO ATTEMPT TO('j( MAINTAIN PRESSURIZER LEVEL. ANNUNCIATORS 9-8B|
" PRESSURIZER CONTROL PRESSURE HIGH LOH" AND 9-8C
" PRESSURE CONTROL LEVEL HIGH LOH" ACTUATE WHEN THEIR-
RESPECTIVE SETPOINT ARE REACHED. IF PRESSURIZER
PRESSURE DECREASES TO'< 1825 PSIG, ANNUNCIATOR 6-3B
" PRESSURIZER PRESSURE LOW REACTOR TRIP" HILL ACTUATE AND
THE REACTOR HILL TRIP. If PRESSURE CONTINUES TO
DECREASE TO <-1815 PSIG, ANNUNCIATOR 6-30 " PRESSURIZER
LON PRESS SAFETY INJ REACTOR TRIP" HILL BE ACTUATED AND
A SAFETY INJECTION SIGNAL HILL BE GENERATED.

HALFUNCTION SEVERITY HAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO RECOVER
FROM THIS MALFUNCTIOii.

(REV 1)

L +0287/9
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ZION HALFUNCTION

CAUSE AND EFFECTS

TH13 PRESSURIZER PORV FAILURE

TYPE: GENERIC, RV 100% 100% VALVE CAPACITY

A) PORV IPCV-455C
B) PORV IPCV-456

CAUSE: CONTROLLER FAILURE

REF: M-53 REV AN
ANNUNCIATOR RESPONSE: 9-10A, 9-9E, 9-18, 9-88, 9-8C,
6-3B, 6-30

PLT STA:IC37

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED
PRESSURIZER PORV HILL OPEN TO THE SELECTED SEVERITY SENDING
STEAM FROM THE PRESSURIZER STEAM SPACE TO THE PRESSURIZER
RELIEF TANK. THE RATE OF HASS ACCUMULATION IN THE
PRESSURIZER RELIEF TANK AND PORV OPENING HILL BE DETERMINED
BY THE SELECTED SEVERITY, ANNUNCIATOR 9-10A " PRESSURIZER
SAFETY VALVE /P0HER OPERATED RELIEF VLV OPEN" IS ACTUATED
HHEN THE LlHIT SHITCH IS NOT IN THE v10 SED POSITION AND
ANNUNCIATOR 9-9E " PRESSURIZER fXIEC RELIEF LINE TEMP HIGH"
HILL BE ACTUATED AT 180 0F HITH THE .NCREASED TEMPERATURE

f BEING INDICATED ON ITI-463 (ICB05). PRESSURIZER RELIEF
( TANK PRESSURE, TEMPERATURE AND LI/EL, AS INDICATED OH

IPI-RC0469/ITI-RC0468/lLI-RC0470 HILL INCREASE AT A RATE
PROPORTIONAL TO THE SELECTED SEVERITY. PRESSURIZER
PRESSURE AND LEVEL HILL DECREASE AS THE STEAM LEAKS BY THE
PORV TO THE PRT. THE PRESSURIZER HEATERS HILL ENERGIZE IN
AN ATTEMPT TO RECOVER THE DECREASING PRESSURIZER PRESSURE,
CHARGING FLOH HILL INCREASE TO ATTEMPT TO MAINTAIN
PRESSURIZER LEVEL. AS MALFUNCTION SEVERITY INCREASES, THE
RATE OF MASS LOSS FROH THE PRESSURIZER HILL INCREASE.
ANNUNCIATOR 9-8B " PRESSURIZER CONTROL PRESSURE HIGH LOH"
ACTUATES AT < 2210 PSIG AND ANNUNCIATOR 9-8C " PRESSURE
CONTROL'. LEVEL HIGH LOH" IS ACTUATED IF A 51 DEVIATION FROM
PROGRAM LEVEL 15 REACHED. ANNUNCIATOR 9-1B " PRESSURIZER
RELIEF TANK TEMP HIGH PRESS HIGH LEVEL HIGH LOH" HILL BE

0, 10 PSIG, HHICH ALSO SENDS A CLOSEACTUATED AT 125 F

SIGNAL TO 1PCV-RC0469, OR 91% LEVEL. IF PRESSURIZER
PRESSURE DECREASES TO < 1825 PSIG, THE REACTOR HILL TRIP
AND ANNUNCIATOR 6-3B " PRESSURIZER PRESSURE LOW REACTOR
TRIP" HILL ACTUATE. ANNUNCIATOR 6-30 " PRESSURIZER LOW
PRESS SAFETY INJ REACTOR TRIP" ACTUATES AND A SAFETY
INJECTION SIGNAL IS GENERATED HHEN PRESSURIZER PRESSURE
DECREASES TO < 1815 PSIG.

f3
V

+0287/13
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1

ZION MALFUNCTION
4

| CAUSE AND EFFECTS
'

.

ANY ATTFMPT BY THE OPERATOR TO CLOSE THE AFFECTED PORV, ;

O* WHILE THE MALFUNCTION IS ACTIVE, !$ UNSUCCESSFUL. THE
-

OPERATOR MAY-LIMIT THE CONSEQUENCES OF THIS MALFUNCTION
BY CLOSING THE ASSOCIATED PORV BLOCK VALVE.-

MALFUNCTION REMOVAL WILL RESTORE THE FAILED PORV ,

CONTROLLER TO NORMAL.

(REV 2)

.
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ZION MALFUNCTION

CAUSE AND EFFECTS,

TH14 FAILURE OF PZR PORV BLOCK VALVES

TYPE: GENERIC, RB (VALVE FAILS OPEN)

A) PORV BLOCK VALVE, IRC8000A:

B) PORV BLOCK VALVE, 1RC8000B
,

CAUSE: SHORT IN VALVE OPENING CIRCUIT

REF: M-53 REV AN
22E-1-4840 RC18 REV L
22E-1-4840 RC19 REV K
ANHUNCIATOR RESPONSE: 9-10A

,

PLT STA:!C37

EFFECTS:
WHEN THIS MALFUNCTION BECOMES ACTIVE, THERE IS NO
IMMEDIATELY NOTICEABLE EFFECT, AS THE AFFECTED VALVE IS
NORMALLY OPEN. WHEN THE ASSOCIATED PORV LEAKS BY OR
FAILS OPEN THE OPERATOR WILL NOT BE ABLE TO CLOSE THE
AFFECTED PORY BLOCK VALVE TO STOP THE MASS LOSS FROM THE
PRESSURIZER. (THE BLOCK VALVE WILL CLOSE BUT WILL
IMMEDIATELY RE-OPEN WHILE THE MALFUNCTION IS ACTIVE).
IF THE BLOCK VALVE HAS INITIALLY CLOSED, THE INDICATING
LAMPS WILL SHOW TPE CHANGE IN VALVE POSITION.

MALFUNCTION REMOVAL WILL RESTORE THE FAILED PORV BLOCK
VALVE TO NORMAL.

(REV 2)

-.
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ZION HALFUNCTION

!

CAUSE AND EFFECTS

THIS PRESSURIZER SAFETY VALVE FAILURE

TYPE: GENERIC, RV 100% 100% VALVE CAPACITY

A) PZR SAFETY VALVE 1RC8010A
B) PZR SAFETY VALVE 1RC8010B
C) PZR SAFETY VALVE 1RC8010C

CAUSE: VALVE SEAT LEAKS By

REr: M-53 REV AN
ANNUNCIATOR RESPONSE: 9-7C, 9-10, 9-80, 9-BC, 6-30, 6-30

PLT STA:lC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED

PRESSURIZER SAFETY VALVE WILL BEGIN TO LEAK TO THE
PRESSURIZER RELIEF TANK. THE RATE OF HASS ACCUMULATION
IN THE PRESSURIZER RELIEF TANK AND SAFETY VALVE LEAK BY
HILL BE DETERMINED BY THE SELECTED SEVERITY.
ANNUNCIATOR 9-7C " PRESSURIZER SAFETY VALVE LINE A.B.C
TEMP HIGH" IS ACTUATED AT 180 0F HITH THE INCREASED
TEMPERATURE BEING INDICATED OH 1TI-RC0464/465/466
(ICB06) AND ANNUNCIATOR 9-10A " PRESSURIZER SAFETY
VALVE / POWER OPERATED RELIEF VLV OPEN" HILL BE ACTUATED

O AT 9 G'S ON THE ASSOCIATED ACCELEROMETER. PRESSURIZER
RELIEF TANK PRESSURE, TEMPERATURE AND LEVEL, AS
INDICATED ON 1PI.RC0459/ ITI-RC046Bs1LI-RC0470. HILL
INCREASE AT A RATE PROPORTIONAL TO THE SELECTED
SEVERITY. PRESSURIZER PRESSURE AND LEVEL HILL DECREASE
AS THE STEAM LEAKS BY THE AFFECTED SAFETY VALVE TO THE
PRT. THE PRESSVRIZER HEATERS HILL ENERGIZE IN AN
ATTEMPT TO RECOVER THE DECREASING PRESSURIZER PRESSURE.
AS HALFUNCTION SEVERITY INCREASES, THE RATE OF MASS LOSS
FROM THE PRESSURIZER HILL INCREASE. ANNUNCIATOR 9-8B
" PRESSURIZER CONTROL PRESSURE HIGH LOH" ACTUATES AT <
2210 PSIG AND ANNUNCIATOR 9-8C " PRESSURE CONTROL LEVEL
HIGH LOW" IS ACTUATED AT 5% DEVIATION FROH PROGRAM
LEVEL. ANNUNCIATOR 9-1B " PRESSURIZER RELIEF TANK TEMP
HIGH PRESS HIGH LEVEL HIGH LOH" HILL BE ACTutsTED AT 125
0, 10 PSIC, WHICH ALSO SENDS A CLOSE SIGNAL TOF

IPCV-RC0469, OR 91% LEVEL. If PRESSURIZER PRESSURE
DECREASES TO < 1825 PSIG, THE REACTOR HILL TRIP AND
ANNUNCIATOR 6-3B " PRESSURIZER PRESSURE LOW REACTOR TRIP"
HILL ACTUATE. ANNUNCIATOR 6-30 "PRESSURilER LOW PRESS
SAFETY INJ REACTOR TRIP" ACTUATES AND A %Arti, IH1rr f inh
SIGNAL ES GENERATED HHEN PRESSURIZER l'RESSURE t'l' t! rate:
TO < 1815 PSIG.

HALFUNCTION REK0 VAL HILL RESTORE THE FAILED SAFETY VALVE
TO NORMAL.

[REV 2)
I
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1 ZION MALFUNCTION

CAUSE AND EFFECTS

l i .. , 6 PRES $UR?'M SPRAY VALVE FAILURE

TYPE: GENERI(,, RV 100% = VALVE FULLY OPEN
,

A) SPRAY VALVE IPCV-RC06 (IPCV-455A)
B) SPRAY VALV( IPCV-RC07 (IPCV-4558)

CAUSE: PRESSURE SIGNAL TO VALVE (1PD/454B,1PD/4450) FAILURE

REF: M-53 REV AN
617F768 SHT 2 REV 12
ANNUNCIATOR RESPONSE: 9-8B, 6-30, 6-30

PLT STA:!C37

EFFECTS:
HHEN THIS MALFUNCTION-BECOMES ACTIVE, THE SELECTED
PRES $URIZER SPRAY VALVE HILL FAIL. THE VALVE P05tTION
AND FLOH RATE INTO THE PRESSURIZER HILL BE DETERMINED BY,

THE SELECTED SEVERITY, PRESSURIIER PRESSURE WILL
DECREASE AT A RATE PROPORTIONAL TO THE SELECTED
SEVERITY. AS MALFUNCTION SEVERITY IS INCREASED, THE
RATE OF DECREASE OF PRES $URIZER PRESSURE WILL INCREASE.
THE PRESSURIZER HEATERS HILL ENERGIZE IN AN ATTEMPT TO
RECOVER PRESSURIZER PRESSURE. ANNUNCIATOR 9-88
" PRESSURIZER CONTROL PRES $URE HIGH LOH" HILL ACTUATE AT
2210 PSIG. WHEN PRES $URIZER PRESSURE DECREASES BELOW

O 1825 PSIG, ANNUNCIATOR 6-38 " PRESSURIZER PRESSURE LOW
REACTOR TRIP" ACTUATES AND THE REACTOR / PLANT TRIPS.
ANNUNCIATOR 6-30 " PRESSURIZER LOH PRESS SAFETY INJ
REACTOR TRIP" HILL ACTUATE AT < 1815 PSIG AND A SAFETY
INJECTION SIGNAL HILL BE GENERATED. :

THE OPERATOR MAY LIMIT THE CONSEQUENCES OF THIS
MALFUNCTION BY SENDING AN OPERATOR INTO CONTAINMENT TO
MANUALLY CLOSE THE ASSOCIATED SPRAY VALVE INLET
ISOLATION VALVE OR THE OPERATOR CAN TRIP THE REACTOR AND
STOP THE RCP FEEDING THE SPRAY VALVE TO STOP THE
DEPRESSURIZATION.

MALFUNCTION REMOVAL HILL RESTORE THE FAILED PRESSURIZER
SPRAY VALVE TO NORMAL.

(REV 2)

O
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ZION MALTUNCTION

CAUSE AND EFFECTS

TH19 RCS FUEL ELEMENT FAILURE

TYPE: DISCRETE, NRV1 100% . 100% FAILURE
(10E6 CURIES ACTIVITY)

CAUSE: CLADDING FAILURE
'

REF: NUCLEAR FUEL SYSTEM DESCRIPTION

PLT STA:!C37 ;

EFFECTS:
HHEN THl$ MALFUNCTION BECOMES ACTIVE, THE FUEL CLADDING
WILL Fall. THE AMOUNT OF FUEL CLADDING FAILURE HILL BE
DETERMINED BY THE SELECTED SEVERITY. THE REACTOR
COOLANT SYSTEM AND CVCS SYSTEM ACTIVITY LEVELS HILL
lhCREASE AT A RATE PROPORTIONAL TO THE INPUT SEVERITY
INCREASED RADIATION LEVELS HILL BE SEEN ON THE FOLLOWING
RADIATION MONITORS: 1RE-0002, 1RE-0007, IRT-AR01,
1RT-AR03, 1RT-AR04A, IRT-PROS, IRT-PR06, 1RT-PR-18, AND
1RT-PR27. AS MALFUNCTION SEVERITY INCREASES. THE
REACTOR COOLANT SYSTEM AND DIRECT FLOW INTERCONNECTED
SYSTEM ACTIVITY LEVELS HILL INCREASE. THE RADIAT10H<

MONITORING DISPLAY SYSTEM HILL ALARM HHEN AN APP 90PRIATE
MONITOR RADIATION LEVEL EXCEEDS THAT MDNITOR'S ALARM
SETPOINT.

MALFUNCTION SEVERITY MAY ONLY BE INCREASED FOR THIS
MALFUNCTION AND THE SIMULATOR MUST BE RESET TO RECOVER
FROM THIS MALFUNCTION.

(REV 3)
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ZION HALFUNCTION

CAUSE AND EFFECTS

TH2O REACTOR COOLANT PUMP SHAFT SE!ZURE

TYPE: GENERIC, NRB

A) RCP 1A
B) RCP IB
C) RCP 1C
D) RCP 10

CAUSE: HECHANICAL SHAFT BINCING RESULTS IN SHAFT SE!ZURE

REF: REACTOR COOLANT SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 9-2A/B/C/D; 6-2C

PLT STA:IC37

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
REACTOR COOLANT PUMP SHAFT WILL BIND RESULTING 1N AN
IMMEDIATE SHAFT SE!ZURE AND ANNUNCIATOR 9-60 " REACTOR
COOLANT PUMPS TRIP" HILL BE ACTUATED. THE AFFECTED PUMP
AMPS, AS INDICATED ON ICB06, HILL SPIKE THEN DECREASE TO
ZERO. THE ASSOCIATED REACTOR COOLANT LOOP FLOH, AS
INDICATED ON
IFI-414.415,416/444,445,446/424,425,426/434, 435.436
(ICB06), HILL DECREASE T0 ZERO THEN INCREASL AS FLOH
THP.0 UGH THE LOOP REVERSES. LOOP TEMPERATURL HILLO DECREASE TO OPERATING LOOP Tc, LOOP AT WILL DECREASE TO
ZERO. WHEN THE ASSOCIATED LOOP FLOW DECREASES TO < 90%
FLOH, ANNUNCIATOR 9-2A/B/C/D " REACTOR COOLANT LOOP
A/B/C/D FLOH LOH OR RCP 1-A/B/C/D BKR TRIP" HILL BE
ACTUATED. IF 2 0F 4 P0HER RANGE NUCLEAR INSTRUMENTS ARE
> 60% POWER, HITH < 90% FLOH ON ONE LOOP, ANNUNCIATOR
6-2C "0NE LOOP LOW FLOW OR ACB OPEN REACTOR TRIP" HILL
ACTUATE.

THE SIMULATOR HUST BE RESET 10 RECOVER FROM THIS
HALFUNCTION.

(REV 23

O
+0287/21
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ZION KALFUNCTIONS

CAUSE AND EFFECTS

TP01 STATOR COOLING HATER PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB

A) STATOR COOLING HATER PUMP 1
B) STATOR COOLING HATER PUMP 2

CAUSE: SHORT IN PUMP TRIPPING circuli

REF: H-530 SHT 6 REV C
22E-1-4840 TG18 REV D
22E-1 4840 TG19 REV O
ANNU6*"lATOR RF DONSE: 13-8A, 14-2A

Pl.T STA: SELECTED STATOR COOLING HATER PUHP IN OPERATION

CFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE SELECTED
STATOR COOLING HATER PUMP BREAKER HILL TRIP. PUMP
CURRENT INDICATION DECREASES TO ZERO. ANNUNCIATOR
13-8A " STATOR COOL HATER PUMP TRIP" ACTUATES, AND THE
CONTROL $ HITCH .'.H6ER LAMP ILLUHINA.TES. THE STANDBY
STATOR COOLING HATER PUMP HILL AUTO START HHEN THERE IS
< 20 PSID ACROSS THE PUMP AND THE LOH DP LIGHT
ASSOCIATED HITH THE AFFECTED PUMP HILL ILLUMINATE. WHEN
THE STANDBY PUMP STARTS, THE LOH DP LIGHT ASSOCIATED
HITH THE NOH RUNNING STANDBY PUMP HILL GO DARK.O ANNUNCIATOR 14-2A "H2 & STATOR C00LlHG PANEL TROUBLE"
HILL ACTUATE ON THE PUMP TRIP.

THE OPERATOR HAY RESET THE ANNUNCIATOR AND THE AMBER
LAMP BY PLAClHG THE CONTROL SHITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP,
THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP OPEN.

HALFUNCTION REHW'Al HILL RESTORE THE PUMP TRIPPING
CIRCULI TO NORMAL.

(REV 2)
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ZION MALFUNCTIONS

CAUSE AND EFFECTS

TP02 SEAL OIL SYSTEM PUMP TRIPS / FAILS TO START

TYPE: GENERIC, RB

A) AIR SIDE SEAL Oll PUMP
B) NYOROGEN SIDE SEAL Oll PUHP
C) AIR SIDE SEAL OIL BACKUP PUMP

CAUSE: FAULTY H (1H) RELAY

REF: H-530 SHT 2 REV B
22E-1-4840 TG22 REV C
22E-1-4840 TG21 REV C
22E-1-4840 GS2 REV F
ANNUNCIATOR RESPONSE: 13-8C, 14-20

PLT STA: SELECTED SEAL OIL PUMP IN OPERATION

EFFECTS:
HNEN THIS MALFUNCTION BECOMES ACTIVE, THE SELECTED SEAL
Olt PUHP BREAKER HILL TRIP. THE ASSOCIATED ANNUNCIATOR
13-8B " GEN H2 SEAL Oil BACKUP PUHP TRIP" FOR THE BACKUP
PUHP OR ANNUNCIATOR 13-8C " GEN H2 SEAL OIL PUMP TRIP"
FOR EITHER THE HYDROGEN OR AIR SIDE SEAL Olt PUMP
ACTUATES, AND THE CONTROL SHITCH AMBER LAMP
ILLUMINATES, IF THE AIR SIDE SEAL OIL PUMP IS THE PUMP

/' TRIPPED, REGULATOR VALVE IPCV-GSS251 HILL OPEN TO
\ MAINTAIN AIR SIDE SEAL OIL PRESSURE (OPENS AT 8 PSIG

ABOVE GENERATOR HYOROGEN PRESSURE) THE DC AIR SEAL OIL
BACKUP PUMP HILL AUTO START IF PRESSURE DROPS TO 5 PSIG
ABOVE GENERATOR HYDROGEN PRESSURE HHICH HILL ACTUATE
ANNUNCIATOR 14-20 " AIR SIDE SEAL OIL BACKUP PUMP RUN",

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE AMBER
LAMP BY SLACING THE CONTROL SHITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUHF,
THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP OPEN,

HALFUNCTiON REMOVAL HILL RESTORE THE FAULTY H RELAY TO
NORMAL,

(REV 2)
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| ZION HALFUNCTION

CAUSE AND EFFECTS

TUOI HAIN TURBINE BEARING O!L PUHP TRIP / FAILS TO START

TYPE: DISCRETE RB

CAUSE: SHAFT BINDING

REF: H-530 SHT 4 REV D
TURBINE BEAD.ING AND SEAL Oil SYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 13-3A, 13-4C

PLT STA: MAIN TURBINE TURNING GEAR OIL PUMP IN OPERATION

EFFECTS:
HHEN THIS HALFUNCTION BECOMES ACTIVE, THE HAlH TURBINE
BEARING O!L PUMP BREAKER HILL TRIP. ANNUNCIATOR 13-3A
" TURNING GEAR Olt PUMP TRIP" HILL ACTUATE AND THE
CONTROL SHITCH AMBER LAMP ILLUMINATES. If BEARING OIL
PRESSURE, AS INDICATED OH IPI-T006 (ICB03), DECREASES TO
7 PSIG, 1HE EMERGENCY O!L PUMP HILL AUTO START HITH
ANNUNCIATOR 13-4C "EMERG BRG OIL PUMP RUNNING" BEING
ACTUATED. IF THIS HALFUNCTION IS ACTIVATED HHILE THE
PUMP 15 NOT RUNNING, THERE ARE N0 IMMEDIATELY NOTICEABLE
FFFECTS. THE PUMP HILL AUTO START AS REQUIRED AT LOH
BEARING OIL PRESSURE OF B PSIG, BUT IT HILL IMMEDIATELY
TRIP HHILE THE HALFUNCTION IS ACTIVATED.

O- THE OPERATOR HAY RESET THE ANNUNCIATOR AND THE AMBER
LAMP BY PLACING THE COPTROL SHITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP,
THE BREAKER HILL CL0sr THEN IMMEDIATELY TRIP OPEN.

HALFUNCTION REMOVAL HILL RESTORE THE FAULTY H RELAY TO
NORMAL.

(REV 1)

O
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ZION MALFUNCTION

CAUSE AND EFrECTS

TUO2 MAIN TURBINE BEARING LIFT OIL PUMP TRIP / FAILS TO START )

TYPE: GENERIC, RB

A) BEARING LIFT PUMP IT018
B) BEARING LIFT PUMP 1T019
C) BEARING LIFT PUMP IT020
D) BEARING LIFT PUMP 17021
E) BEARING LIFT PUMP IT022
F) BEARING LIFT PUMP IT023

CAUSE: FAULTY M RELAY

REF: M-530 SHT 4 REV D
22E-l-4840 T013 - 18 REV C
TURBINE BEARING AND SEAL OIL FYSTEM DESCRIPTION
ANNUNCIATOR RESPONSE: 13-3E, 13-3C

PLT STA: SELECTED MAIN TURBINE BEARING LIFT PUMP IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION-BECOMES ACTIVE, THE SELECTED MAIN
TURBINE BEARING LIFT OIL BREAKER HILL TRIP. ANNUNCIATOR
13-3E "TURB BEARING OIL LIFT PUHP SYSTEM TROUBLE" HILL
ACTUATE AND THE ASSOCIATED CONTROL SWITCH AMBER LAMP
ILLUMINATES. IF THE MAIN TURBINE IS ON THE TURNING GEAR
HHEN THIS MALFUNCTION IS INSERTED THE TURNING GEAR HILLtq TRIP. IF THIS MALFUNCTION IS ACTIVATED WHILE THE PUMPg,

IS NOT RUNNING (MAIN TURBINE ABOVE 600 RPM), THERE ARE
NO IMMEb!ATELY NOTICEABLE EFFECTS. THE PUMP HILL NOT
AUTO START AS REQUIRED HHEN MAIN TURBINE SPEED DECREASES
BELOW 600 RPM.

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE AMBER
LAMP BY PLACING THE CONTROL SWITCH IN THE TRIP
POSITION. IF THE OPERATOR ATTEMPTS TO RESTART THE PUMP,
THE BREAKER HILL CLOSE THEN IMMEDIATELY TRIP OPEN.

MALFUNCI!ON REMOVAL HILL RESTORE THE FAULTY H RELAY TO
NORMAL,

(REV 2)
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ZION MALFUNCTION

CAUSE AND EFFECTS
,

TUO3 MAIN TURBINE SEAL OIL BACKUP PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB
~

CAUSE: FAULTY M RELAY

REF: M-530 SHT 4 REV D
22E-1-4840 TOS REV G
ANNI)NCIATOR RESPONSE: 13-48, 13-8B

PLT STA: MAIN TURBINE SEAL OIL BACKUP PUMP IN OPERATION

EFFECTS: .

,

'

HHEN THIS MALFUNCTION BECOMES ACTIVE, THE MAIN TURBINE '

SEAL OIL BACKUP PUMP BREAKER HILL TRIP. ANNUNCIATOR
13-4B " SEAL OIL BACKUP PUMP RUNNING" HILL. CLEAR AND THE .

CONTROL SWITCH AMBER LAMP ILLUMINATES. ANNUNCIATOR
13-8B " GEN H2 SEAL OIL BACKUP PLMP TRIP" IS ACTUATED.
IF THIS MALFUNCTION IS ACTIVATED WHILE THE PUMP IS NOT
RUNNING. THERE ARE NO IMMEDIATELY N0i!CEABLE EFFECTS.
THE PUMP WILL NOT AUTO START AS REQUIRED AT LON BEARING
OIL PRESSURE OF 8 PSIG.-

THE-OPERATOR MAY RESET THE AMBER LAMP AND ANNUNCIAT09
13-8B BY PLACING THE CONTROL SWITCH IN THE TRIP

,

POSITION. IF THE OPERA 10R ATTEMPTS TO RESTART THE PUNP,,

THE BREAKER HILL NOT CLOSE.
,

! MALFUNCTION REMOVAL HILL RESTORE THE FAULTY M RELAY TO
NORMAL.

[REV 31
,
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ZION MALFUNCTION '

CAUSE AND EFFECTS

1004 MAIN TURBINE EMERGENCY OIL PUMP TRIP / FAILS TO START

TYPE: GENERIC, RB

CAUSE: FAULTY CA RELAY CAUSES CX CONTACTS TO OPEN

REF: H-530 SHT 4 REV D -

22E-1-4840 T04 REV F
ANNUNCIATOR RESPONSE: 13-40, 13-4C

PLT STA: MAIN TURBINE EMERGENCY OIL PUMP IN OPERATION

EffLCTS:
'

HHEN THIS MALFUNCTION BECOMES ACTIVE, THE MAIN TURBINE
EMERGENCY OIL PUMP BREAKER HILL TRIP. ANNUNCIATOR 13-4D
"EMERG BRG OIL PUMP TRIP" HILL ACTUATE ANNUNCIATOR 13-4C
WILL CLEAR AND THE CONTROL SHITCH BLUE LAMP
ILLUMINATES. IF THIS MALFUNCTION IS ACTIVATED WHILE THE
PUMP IS NOT RUNNING THERE ARE NO IMMEDIATELY MOTICEABLE
EFFECTS. THE PUMP Will AUTO START AS REQUIRED AT LOH
BEARING OIL PRESSURE, AS INDICATED ON IPI-1006 (1C803),
OF 7 PSIG, BUT IT WILL IMMCotATELY TRIP HHILE THE
HALFUNCTION IS ACTIVATED.

'

THE OPERATOR MAY RESET THE ANNUNCIATOR AND THE BLUE LAMP
BY PLACING THE CONTROL SWITCH IN THE TRIP POSITION. If

THE OPERATOR ATTEMPTS TO RESTART THE PUMP, THE BREAKERO HILL CLOSE THEN IMMEDIATELY TRIP OPEN.

HALFUNCTION REMOVAL HILL RESTORE THE FAULTY CX RELAY TO
NORMAL.

[REV 21
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ZION MALFUNCTION

CAUSE AND EFFECTS

TU0S TURBINE VIBRATION

\ TYPE: GENERIC, RV 100% . 20 MILS (ADDITIVE) !
A) TURBINE BEARING 1
B) TURBINE BEARING 2

i

C) TURBINE BEARING 3 '

D) TURBINE BEARING 4
E) TURBINE BEARING S
F) TURBINE BEARING 6
G) TURBINE BEARING 7
H) TURBINE BEARING 8
I) GENERATOR BEARING 9
J) GENERATOR BEARING 10
K) EXCITER BEARING 11

CAUSE.' BEARING FAILURE

REF: ZION STATION PHOTOS
AOP-3.2
ANNUNCIATOR RESPONSE: 13-7C

PLT STA: MAIN TURBINE IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE. THE SELECTED

G BESRING HILL FAIL AND BEGIN TO VIBRATE. THE VIBRATION
Q VALUE HILL BE DETERMINED BY THE SELECTED SEVERITY AND

WILL'BE INDICATED ON IGI-TSO9 (ICB03) AND IGR-TS02
(ICB17). BEARING VIBRATION HILL INCREASE AS SELECTED
SEVERITY IS INCREASED AND HILL ALSO INCREASE IN
PROPORTION TO THE INPUT SEVERITY ON THE SEARINGS NEXT TO
THE AFFECTED BEARING. ANNUNCIATOR 13-7C "TURB VIBR
ECCEuTRICITY OR EXPANSION" HILL BE ACTUATED AT-7 MILS
VIBRATION.

MALFUNCTION REMOVAL HILL RESTORE THE FAILED BEARING TO
NORMAL,

-
.

(REV 1]
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ZION' MALFUNCTION

iCAUSE AND EFFECTS

TUO7 MAIN TURBINE BEARING OIL PUMP DISCHARGE LINE BREAK

U TYPE: DISCRETE, NRVI 100% = MAX POSSIBLE SEVERITY
'

CAUSE: PIP!ht FAILURE IMMEDIATELY DOWNSTREAM OF IPI-T00006

REF: M-530 SHT 4 REV D
TURBINE BEARING AND SEAL OIL SYSTEMS DESCRIPTION
ANNUNCIATOR RESPONSE: 13-4A, 13.38, 13-2B, 13-4C, 13-SB

PLT STA: MAIN TURBINE LUBE OIL SYSTEM IN OPERATION

EFFECTS:
HHEN THIS MALFUNCTION BECOMES ACTIVE, THE MAIN TURBINE
BEARING OIL PUMP DISCHARGE LINE WILL LEAK TO THE TURBINE
BUILDING. THE RATE OF MASS LOSS HILL BE DETERMINED BY
THE SELECTED SEVERITY. MAIN BEARING OIL HEADER
PRES 5URE, AS INDICATED ON iPI-T006 (ICB03), WILL
DEC9 EASE AT A RATE PROPORTIONAL TO THE INPUT SEVERITY.
THE DECREASED OIL PRESSURE HILL RESULT IN DECREASED OIL
FLOW TO THE BEARINGS HHICH HILL CAUSE BEARING
TEMPERATURES TO INCREASE. ANNUNCIATOR 13-4A "TURB
BEARING OIL PRESS LOH". HILL ACTUATE AT 10 PSIG. AS
MALFUNCTION SEVERITY INCREASES, HHEN DEARING OIL

I PRESSURE DECREASES TO 8 PSIG, THE SEAL OIL BACKUP PUMP
. WILL AUTO START HITH ANNUNCIATOR 13-48, " SEAL OIL BACKUP

| pV PUMP RUNNING" BEING ACTUATED. THE TURNING GEAR OIL PUMP
HILL AUTO START HITH ANNUNCIATOR 13-3B " TURNING GEAR OIL
PUMP RUNNING" BEING ACTUATED AT 8 PSIG BEARING
PRESSURE. WHEN BEARING OIL PRESSURE DECREASES TO 7

I PSIG, THE EMERGENCY OIL PUMP HILL AUTO START HITH
ANNUNCIATOR 13-4C "EMERG BRG OIL-PUMP RUNNING" BEING;

|- ACTUATED. IF OIL PRESSURE DECREASES TO B PSIG, THE
| TURBINE HILL TRIP HITH ANNUNCIATOR 13-2B "TURB TRIP BRG

OIL-PRESS LON" ACTUATING. ,

MALFUNCTION SEVERITY MAY ONiY BE INCREASED FOR THIS-
| MALFLdCTION AND THE SIMULATOR MUST BE RESET TO RECOVER

FROM TH1'S M4LFUNCTION.

'
[REV 2]
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ZION HALFUNCTION

CAUSE AND EFFECTS

H001 GAS DECAY TANK RUPTURE

TYPE: DISCRETE NRVI 100% = 4000 CFH AT NOP

CAUSE: TANK FAILURE

REF: H-7 REV H
H-85 REV AD
GASEQUS RADI0 ACTIVE HASTE SYSTEM DESCRIPTION

PLT STA:IC37

EFFECTS:
H;lEN THIS HALFUNCTION BECOMES ACTIVE. THE GAS DECAY
TANK HILL FAIL RELEASING RADI0 ACTIVE GAS TO THE
AUXILIARY BUILDING. THE RATE OF GAS RELEASE HILL BE
DETERMINED BY THE SELECTED SEVERITY. AS THE
HALFUNCTION SEVERITY IS INCREASED, THE RATE OF GAS
RELEASE HILL BE INCREASED, ACTIVITY LEVELS IN THE
AUXILIARY BUILDING IN THE LOCAL AREA AND IN THE
VENTILATION SYSTEM FLOH PATH HILL INCREASE DEPENDENT
UPON THE INITIAL DECAY TANK ACTIVITY LEVEL. THE

RADIATION HONITORING DISPLAY SYSTEM HILL ALARM IF ANY
RADIATION HONITORS' ALARM SETPOINT IS REACHED. GAS

DECAY TANK ACTIVITY HAY BE VARIED USING REMOTE FUNCTION
HD 22.

( HALFUNCTION SEVERITY HAY ONLY BE INCREASED FOR iHIS
HALFUNCTION AND THE SIMULATOR HUST BE RESET TO RECOVER
FROM THIS HALFUNCTION.

[REV 3)
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ZION CIMULATOR
ANSI /ANS-3.5-1985 CERT!f! CATION REPORT

INITIAL REPORT, MARCH 1991

O
ATTACHMENT 7

CERTIFIED MALFUNCTIONS WITH
UNSATISFACTORY TEST RESULTS
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ZION SIMUL' TORA

ANSI /ANS-3.5-1985 CERTlFICATION REPORT
INITIAL REPORT, MARCH 1991

ry
V ATTACHMENT 7

CERTIFIED HALFUNCTIONS HITH
UNSATISFACTORY TEST RESULTS

Estimatei
Halfunction Brief Description ATP Discrepancy Completion
Hugher of Problem Rtoort NumtteL_ Dith

CC09 Radiation monitors F257, F258 5/3/91
response incorrect.

CV22 Radiation monitors F238 5/3/91
response incorrect.

CV23- Radiation monitors F240 5/3/91
response incorrect.

CV24 Radiation monitors F59, F235, F236 5/3/91
response incorrect.

CV25 Radiation monitors F237 5/3/91
response incorrect.

ED08 Conds/Conds BSTR pump F170 4/12/91

(]) amps spite causing SAT,

N. to trip on loss of DC|
'

Bus 112.

RD02 QPTR response with dropped F163 4/12/91
rod & failure to trip

RX06 S/G 1evel response F4 4/12/91
incorrect.

TH06 Spray additive flows F187 4/19/91
incorrect

CNHT pressure response F195 4/19/91
| incorrect

RHR HX outlet temperature F197 4/19/91
response incorrect

|

l

! Core reflood response F199 4/19/91
| -- incorrect.

, RHP low suction F264 4/19/91
pressure alarm

,

'

O RHR temperature respense F266 4/19/91() during cold leg recirc.

CNMT pressure response F267 4/19/91
during RHR sprays

+0100/70 03/91
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ZION SIMULATOR
ANSI /ANS-3.5-1985 CERTIFICATION REPORT

INITIAL REPORT, MARCH 1991

ATTACHMENT 7
CERTIFIED HALFUNCTIONS HITH~
UNSATISFACTORY TEST RESULTS

Estimated
Malfunction Brief Description ATP Discrepancy Completion
Humber of Problem REDDI_Llumbir__ DLle

THD6 (con't) Incorrect simulator F268 4/19/91
response while
transferring to
simultaneous hot and
cold leg recirc.

! TH19 Radiation monitors P2339 . 4/26/91
response incorrect.

HD01 Radiation monitors F42, F44, F46, 5/3/91
response incorrect F60. F61, F64,

F171, F172

!

|

|

L
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