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12 PMP 4021.TRP.Q01

3.2 References to assist in procedure implementation.

3.2.3

L3V

o

ro

.10

Elementary Diagrams

3

3

> P

ro

ro

.-

1.

[

b

1

1

.9

98501 - 98515, Reactor Protection
and Safeguards Logic Diagrams.

98361 - 98377, Elementary Diagrams
for Protection System and
Safeguards, Train A.

98381 - 98397, Elementary Diagrams
for Protection System and
Safeguards, Train B.

1-98101, 2-98101, 2-98102, Turbine
Control.

98211, Steam Cenerator Feedwater
Turbine E. 98212, Steam Cenerator
Feedwater Turbine W.

98021, Generator and Transformer
Differential.

98120, Turbine Events Monitor and
Miscellaneous Reccrders.

98655, 98656, 98657, Operations
Sequence Monitor.

98665, 98666, 98667, Oscillograph.

1200-A,B,C,G, one Line Electrical Diagraus.

Recorder Chart Index, 4/21/81 Revision.

Hathaway H634 Manual, Issue #5, May 1975.

Hathaway H-559 Manual, Issue #1, April 1970.

Westinghouse DIll P250 Manual, 1/68 Revision.

westinghouse P250 Continuous Monitoring System

Manual S2G-08A, issued 11/68.

S2C-09B Westinghouse Post Trip Review Program
Cescription, original 1issue.

D. C. Cook Plant operating records.

Appendix A: Miscellaneous information relating

to the Operation of Trip Moniteoring Devices.

Page 2 of 10
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4.0 DETAILED PROCEDURE

$.1

Responsibilities

4.1.1

4.1.2

The Shift Supervisor (SS) has the overall
responsibility for the safe and reliable
operation of the plant. The Shift Technical
Advisor Section (STA) 1s responsible for the
coordination of this procedure, the
thoroughness and completeness of the procedure.
As directed by the STA Supervisor, the STA 1is
responsible for the drafting of the review
report.

The use of "Not Applicable" is allowed for the
completion of the procedure. 'N/A' will be written in
the sign off space with an explanation describing the
reason Jor not being applicable. This will then be
tollowed by the initials of the person making this
decision and the date of this decision.

Definitions

4.2.1

3.

)
.~

P R

The classificaticn scheme differentiates
between "minor" and "major" safety-related
equipment. The classification is relative and
no implication is intended that "minor"
equipment is unimportant. Whether a fa.lure
has serious safety significance shall be
determined by those classifying the event.

1 A "Major Equipment Failure" 1s where
failure of equipment could have a
substantial adverse impact on a normal
plant shutdown or an accident situation.
Such failures merit examination by the
PNSRC prior to plant start-up. Examples:
Failure of an auxiliary feedpump to start
when required, failure of a reactor trip
breaker to open, failure of a turbine
trip system to depressurize.

$.2.1.2 A "Minor Equipment Failur:" is where

failure of equipment dces not have a
substantial adverse impact on a normal
plant shutdown or accident situation.
Examples of minor equipment failures:
Failure of a single reactor trip
instrurentation channel or feedwater
1solation actuation slightly below the
Technical Specification value of 554°.

Page 3 of 10
Rev. 1
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SignOff Sheets

4.3.1

W
o
r

$.3.3

4.3.4

The Signoff Sheets are sortazd into two sets.
The first set, Signoff Sheets 1 thru 8 is for
Unit One and the second set, Signoff Sheets 11
thru 18 is for Unit Two. When directed by the
detailed procedure to use a signoff sheet, the
first number is associated with Unit One and
the second number, in brackets (), 1is
assocliated with Unit Two. To avoid confusion,
discard the signoff sheets from the unaffected
Unit.

Signoff Sheet #6 (16), 'Corrective Action |
Review',6 1s required to be completed and |
reviewed prior to "Reactor Restart |
Authorization", (4.8). This Signoff sheet will

be initiated by the STA secticn with input from

all affected departments who will sign the

applicable subsection. Procedural defects will

be only those procedure related errors which

are due to logic errors, misprints, or failure

to address a situation and not those errors

related to personnel noncompliance or
misunderstandings. Noncompliance will be a

personnel error. Section C on Signoff Sheet #6

(16) 1s to ke completed for personnel errors

or prccedural defects only. Section F on

Signoff Sheet #6 (16) will be signed by the

Plant Manager or his designee prior to

recommendaticn of Reactor Restart Authorization.

Signoff Sheet #7 (17) is to be used as a
guide for the requirements of the different
event conditions.

Signoff Sheet 8(18) is to be used by

for tracking the status of any items Lg&‘.‘xng
action prior to "Reactor Restart Authorization".
Required action could be to repair malfunctional
equipment, make procedural changes, install
additional work controls, provide additional
training, etc. These would be for items causing
the Reactor Trip or problems as the result of
the Reactor Trip. The status of Job @rders,
Procedural Changes, etc., will be moni “ored

and noted on signoff sheet 8(18) by the STA.

Page 4 of 10
Rev. 1
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4.4 PREREQUISITES

4.4.1

4.4.

4.4.4

3

E-O, "Reactor Trip or Safety Injection" and/or
other Emergency Operating Procedures directed

to be performed by E-O have been performed to

where the plant 1s stable.

And

A reactor Trip has occurred that was not part
of a preplanned event of a surveillance test
procedure.

And

Appropriate notification has been made as
specified in PMI 7030, "Condition Reports and
Plant Reporting", Attachment No 2, "Immediate
Notifications by the Shift Supervisor of
significant events."

4.5 DATA COLLECTION

4.5.1

¢.5.

4.9.

3

The Operations Department is to check the
relays on Panel G and the A panels. Use
Signoff Sheet #1 (11) and place an X tc
indicate actuated status. Actuated status is
indicated by cargets being shown or indicating
lights being unlit. Relays with indicating
lights are shown with a * by the relay number
on Signoff Sheet #1 (11). If the Reactor Trip
occurred with the turbine reset, the Operations
Department 1s to check the First Hit annunciator
in the EHC Zabinet, Unit One only. Record the
"First Hit" on Signoff Sheet #1.

The I&C Section 1s responsible for collecting
coplies of the charts listed on Signoff Sheet

2 (12), "Chart Collecitons". These copies

are to include portions of the trace prior to
and following the Reactor Trip. Copies are to
be labeled appropriately.

All personnel involved with the Reactor Trip
are to complete Signoff Sheet 3 (13),
"Personrel Interview Form". As a minimum,
the Unit Supervisor, the Control Room Reactor
Operators and the Shift Supervisor are to
complete these forms. The STA is to review
these forms with the individuals to ensure
completeness.

Page 5 of 10
Rev. 1
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Using data obtained irom the OSM, complete
Signoff Sheet 4 (14), "Trip Response Times".

With the assistance of a Licensed Control
Room Operator, the STA 1s to complete Signoff
Sheet 5 (15), "System Status Response".

4.6 Data Analysis

NOTE: This Section should be performed by all those
classifying the event.

*4.6.1

*4.6.2

*4.6.3

"4.6.4

*4.6.5

Requires Signofys

Review Signoff Sheet 1 (11) "Relay Targets"
for abnormal items. These items are then to
be listed on Signoff Sheets 6 (16) and/or 8
(18).

Review the charts obtained [see Signoff Sheet
2 (12)]. Any traces which are abnormal and
appear to be the result of degraded equipment
are to be noted on Signoff Sheets 6 (16)
and/or 8 (18).

Review Signoff Sheet 3 (13), "Personnel
Interview Form". Any items noted in these
interviews pertaining to procedural defects,
personnel noncompliance, misunderstandings or
equipment problems are to be listed on
Signoff Sheets 6 (16) and/or 8 (18).

Review Signoff Sheet 4 (l14), "Response
Times". The Trip Response Times are to be
compared to those responses from past Reactor
Trips. These Time Responses may differ from
past trips because of sequential differences
due to varying initiating events. Where
Responses Times differ from past Time
Responses, verify it 1s not due to degraded
equipment. When degraded equipment has been
identified, the equipment is to be listed on
Signoff Sheets 6 (16) and/or 8 (18).

Review Signoff Sheet S (15), "System Status
and Response". Include any equipment
malfunctions on Signoff Sheets € (16) and/or
8 (18).

Page 6 of 10
Rev. 1
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Determine and list the exact cause of the
Reactor Trip from the fcllowing applicable
information sources:

Source Cause of Reactor Trip

OSM

P-250 Post Trip Review
P-250 Table of Alarms
Interviews

Others

4.7 EVENT CLASSIFICATION

&.7.3

A Reactor Trip 1s classified by one of the
next 3 conditions.

&.7-3:2 The reactor trip is classified a Condition

I event if the cause of the event is
known (4.6.6), no major discrepancies in
time responses due to degraded equipment
(4.6.4) and no indication of improperly
functioning safety related eguipment.

4.7.1.2 _The reactor trip is classified a

Condition II event if the cause of the
trip is positively known (4.6.6), and
some minor safety related equipment did
not function properly. However, the
malfunction has been corrected and the
status of events or equipment malfunction
directly related to the trip do not
prevent a restart.

$.7.3:) The Reactor Trip is classified a

Condition III event if the cause of the
trip is not positively known, or some
minor safety related equipment
malfunctioned during the event and has
not been repaired, or some major safety
related equipment malfunctioned during
the event, whether or not repairs have
been made.

Review of 4.6, "Data Analysis", which has
been summarized on Signoff Sheets 6 (16) and
8 (18) and in step 4.6.6 has determined the
Rector Trip Event 1s classified as follows:

Page 7 of 10
Rev. 1
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Concurrence between the SS and STA
classifies the event as a Condition I
event.

i

SS
L

STA

There 1s a disagreement between the SS and
STA on the RX Trip event being a Condition I
event. The Operations Superintendent along
with SS or STA have decided to classify the
event as a Condition I event.

L

OPS Supv

SS or STA
The Operations Superintendent and STA

concur that the event satisfies the
criteria for Conditioa II events.

L

OPS Supv

STA

There 1s a disagreement between the
Operations Superintendent and STA on

the Reactor Trip event being classified a
Condition II event. The Assistant Plant
Manager Production, along with the
Operations Superintendent or STA have
decided to classify the event as a
Condition II event.

¥
Asst. PM/Prod.

W
OPS Supv or STA

Page 8 of 10
Rev. 1
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$.7.32.3 The Operations Superintendent and STA

concur the Reactor Trip event satisfies
the criteria for Conditicn III events.

4

OPS Supv
L

STA

There is a disagreement between the
Operations Superintendent and STA on the
keactor Trip event being classified a
Condition III event. The Assistant
Plant Manager-Production, along with the
Operations Superintendent or STA have
decided to classify the event as a
Condition III event.

A
Asst. PM/Prod

L
OPS Supv or STA

4.8 REACTOR RESTART AUTHORIZATION

4.8.1

.2

o3

For Condition I events with concurrence
between the SS and STA (4.7.2.1), the SS has
the authority and recommends the restart of
the effected unit to the Plant Manager.

/

e

SS

For Condition I events without concurrence
between the SS and STA (4.7.2.1), the
Operations Superintendent has the authority
and recommends the restart cf the effected
unit to the Plant Manager.

L

CPS Supv

For Condition II events with concurrence
between the Operations Superintendent and STA
(4.7.2.2), the Operations Superintendent has
the authority and recommends the restart of
the effected unit to the Plant Manager.

/

L

OPS Supv

Page 9 of 10
Rev. 1
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4.8.4 For Condition II events without coacurrence
between the Operations Superintendent and STA
(4.7.2.2) the Assistant Plant Manager-
Production has the auchority and recommends
the restart of the effected unit tc the Plant
Manager.

2 /
Asst PM Prod

4.8.5 For Condition III events (4.7.2.3) all open items
associated with the trip must be reviewed by
the PNSRC with no unresolved safety questions.
The PNSRC has the authority and recommends the
restart of the effected unit to the Plant
Manager.

"

Page 10 of 10
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12 PHP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE

SIGNOFF SHEET 1 6
PANEL G RELAY TARGETS
UNIT 1
(HAA) (HAA)
S M o Til T12 T13
Turbine Generator Excitation Turbine Hyd Stator Trans. 1
Valves Relays Relays Trip Cooling Sudden
Soleniod Trip Pressure
s e PG S Csnasen T12 i) PN e Tio
Turbine Transformer Emerg. P.B. Trans. 1AB Trans. ICD Trans 1
Mech. Trap Relays Trip Gen. Sudden Sudden Tap Chgr
Solenord Panel Pressure Pressure Hudl 1n
UNIT DIFFERENTIAL (HEA) OVERALL DIFFERENTIAL (HEA)
87X-U1 87X1-U1 87X2-U1 87X-0A1 87X1-0A1 B7X2-0A1
Page 1 of 7
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12 PMP 4021 TRP.0OO]
REACTCR TRIP REVIEW PROCEDURI
SIGNGFF SHEET 1

PANEL A RELAY TARGETS
UNIT 1

Panel
A-10

87-TCDLD J 87-TABLD 87-TABLD 87-TAELD
PH.2 PH. 1 PH.2 PH. 3

8 7-DGAB 87T-101CD 877T-101CD 87T-101CD 8/T-101AB 87T-101AB B/T-101AB
PH.3 PH.1 PH.2 PH.3 PH.1 PH.2 PH

3

IR101CD Voltage Low TR101AB Voltage Low
PH.2 . PH

2517TN- S1TN 251TN-
101CD 101AB 101AB

51-DGAB SIN-DGAB 51-DGAB KV T11D Voi. Low 4KV TI11A Voltage
PH.1 PH.3 | PH.2 . PH.2




12 PHP 4021 TRP.001 .
REACTOR TRIP REVIEW PROCEDURE -
SIGNOFF SHEET 1

PANEL A RELAY TARGETS

UNIT 1
Panel Panel

b ol d P e T A-13 A-12
S1T-11C SIN-T11C S51T-11D 87 RCP1 87 RCP1 87 RCP1
PH.1 Pl PH.1 PH.2 PH.3
51T-11C 51T-11D 87 RCP2 87 RCP2 87 RCP2
PH.3 PH.3 PH.1 Pi.2 PIl.3
87-DGCD 87-DGCD 87-DGCD 87-TBMC 87-TBMC 87-TBMC
PH.1 PH.2 PIL.3 PH.1 PH.2 PH.3
8/T-11C 87T-11C 87T-11C 87-TCMC 87-TCMC 87-TCMC
PH. 1 PH.2 PH.3 PH.) PH.2 Pi.3
87T-11D - 87T-11D 87T-11D 87-RCP3 87-RCP3 87-RCP3
PH. 1 PH.2 PH.3 PH.] PH.2 PH.3
S1DGCD SIN- 51DGCD 87-RCP4  B7-RCP4  B7-RCP-4
PlL. ] DGCD PH.3 PH.1 PH.2 PH.3

Page 5 of 7
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12 PMP 4021 TRP.001 .
REACTOR TKIP REVIEW PROCEDURE *
SIGNOFF SHEET 1

UNIT ONE
SWITCHGEAR COMPLEX RELAY TARGETS

TIME S MR PERFOKMED BY :

RC Pump Bus and T-bus 4KV Switchgear:
List all relay targets actuated.
£, O, P, etc.).

Specify "1, "3", or "N" where applicable. Note alarm lights lit

Reset

Breaker lust rument No. Name Attempted Successful

600 V Safety Bus Switchgear
List all relay targets actuated. Include relays on back of breaker panels (01,2,3 feeder relays).

Reset
Attempted Successful

Instrument No. Name

Page 6 of 7
Rev. 1
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' 12 PMP 4021 TRP.QO1
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 2

UNIT 1
CHART COLLECTION

The I & C Section is to obtain a copy of the following charts for
all Reactor Trips:

Pressurizer Water Level

Pressurizer Pressure

Operations Sequence Monitor

P=250 Trend (Post Trip Review)

P-250 Alarm (Sequence of Events)
Control Room Log

Wide Range Temperature, All Four Loops.

As specified by the cogiizant STA, the I & C section is to obtain
a copy of any chart associated with the specific transient
causing the trip.

As specified by the cognizant STA, obtain a copy of charts
associated with any equipment which has malfunctioned:

Charts Reviewed By:

N

N

Page 1 of 1
Rev. 1
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12 PMP 4021 TKP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 4

KEACTOR TKIF EXPECTED RESPONSE (U1)

Acceptlance

Expected Response 5 __Dbata Type Requirement ~ _Time  Criteria
Point # e (Initial Event) Meas
44 Reactor TrlgﬁBre‘ker ﬂ_______ <

45 Reacior Trip Breaker B S M
46 Reactor Trgp ngaker Undervollg;g conl g

47 Reactor Trip Breaker Undervoltage coil B
Control Rods Bottom

Mechnical Trip Operated (Turb) =
112 WHFPT Vacuum Trap & S e : . RS WFP'!' Vu TrJv kesel

98 EMFPT Vacuum Trip : S Sees T EENY Sas B St
118 WMFPT llynh Pr Low e s e e BRI o RS UHFPT Resrl SR it
OGS YT iy Py boww . / . _Meas EHFP1 Resel RS
Feedwater lsolalluu<__“' . SV e it On Main Fced r LR e
WNDAFP Starc : On Main Feed, Aux
e i . Lt __feed on standby =~
“MDAFP Start : On Main Feed, Aux
T e SR T I L oo NI L : teed on standby
TDAFP Start On Main Feed, Aux
feed on standby 1f start
signal
___required

* = To be compared to past trips as per 4.6.4

Page 1 of 3
Rev. 1




12 PMP 402]1 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHLEY 4

TURBINE TRIP EXPECTED RESPONSE (U!@)

Acceptance

Expecied Response BT ly Data Type Requirement Time Criteria

2 (Initial Event) _ Meas - b 0
006 RT-Turbine Trip + P7 b Mcas Turbine Keset & above P-7 i SN
140 Mech Trip Oper B e AR Turbine Reset ®
141 Emerg Gov OV3P Trap A A Meas Turb Reset ®
127 MT Reheat VA CL e R IR Turb Reset *
126 MT Stop VA CL 3 Meas Turb Reset *
SOV SUREREE DO WA o o Turb Reset i *
LA AR R RS SR T e - BT kR0
P I I B O I i s Turb Keset >
147 TKB 0il Buppp Kun e S Turb Reset - -
153 STM Seal PR Low &l e ORERT _ ST T N et SO . SN
Steam Dump Actuwation Obsv Tavg Mode Eoi - Jes
* - To be compared to past trips as per 4.6.4

Page 2 of 3

Rev. 1



PHP 4021 'kpP.001]
REACTOR TRIP REVIEW PROCEDURE
STGN SHEET 4

GENERATOR TRIP EXPECTED RESPONSE (U1)

ceplance

Expected Re sponse Data Lype f\’c‘-lllllkl'u'nl 1 1 e Lriteria
(Initial Event) 0 0

Mech Trip Open Me Cenerat Excite

' §

157 Overall Diff Oper Generat Excite
159 Alterx Diff Oper le Generator Excite
156 Generat Motoring Meé Gener r Excite
104 l»hll/.‘,_\‘, }.’lv‘ Hi o0 as Generat Excite
151 Gen Cool Flow Lo leea Ge ne Exciten
162 Gen Cool Trij ) lee Gene L Xciter
Trans To Normal ¢ Obsv Gen Supplies Auxiliraries
Leneraton 1 ! 1 ! e n bhsv Field breaker Closed

Lenerato Ju ! $ s Paralleled

- To be compared to past

REVIEWED ¥




12 PMP 4021 TRP.0O01
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET S

UNIT ONE

SYSTEM STATUS AND RESPONSE

Nuclear Instrumentation

List all NI drawer "negative rate" trip
status lights which are energized.

Source Range 1instrument power restored
automatically as designed
(both channels)

Major equipment out of service:

Describe any abnormal conditions (such as
'loss of detector voltage' or 'channel in
test') or behavior noticed during the
transient.

Reactor Coolant Pumps

Describe circumstances, including place
in sequence of events, of any RCP trips
(manual or automatic) which occurred
during the transient.

Describe effect of reactcr transient on
leakoff flows.

Describe any behavioral abnormalities
noticed during the irvansient.

Page 1 of 10
Rev. 1



12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 5
UNIT ONE

RCS Pressure Control

Control statu., prior to trip
(man/auto)

Backup heaters "on"

"auto"

Pressure channels selected
(control/bistables) o
Pressurizer PORV's blocked prior to
transient:

Spray valves in "auto"

Did pressurizer PORV's or safeties lift
during transient? Describe circumstances.

Major equipment out of service:

Describe any behavioral abnormalities noticed
during the transient

Pressurizer Level Control

Control Status prior to trip
(man/auto)

Charging pump in service

Charging flow controller (QRV=251 or Recip
speed controller) status prior to trip
(man/auto)

Level channels snlected
(control/bistables) 3

Describe any behavioral abnormalities noticed
during the transient.

Page 2 ot 10
Rev. 1



12 PMP 4021 TRe.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 5

UNIT ONE

CVCS Makeup

Prior to transient, blender line contained
(acid, pri. water, blend)

Makeup in auto with 'start' signal?
(yes/no)

and Shutdown Rods

Control

Full insertion of all control and shutdown
rods verified.

Rods that did not insert:

Rod control status prior to trip
(auto/man)

Was the rod control status changed during the
transient? I[f so, when in the sequence of
events?

Major equipment out of service:

Describe any behavioral abnormalities noticed
during the transient.

Main Fecdwater/Steam Generator Level

Operating main feed pumps tripped on reactor
trip (yes/no/00S)

EMFP

WMFP

Page 3 of 10
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 5

UNIT ONE

Feed water 1solation received when Tavg
<554°F. Valves closed (yes/no)

FRV210
FRV220
FRV230
FRV240
FMO201
FMO202
FM0O203
FMO204

Feedpump control status prior to trip
(auto/man)

East feedpump speed control
West feedpump speed control
DP controller

Feedpump steam supply prior to trip

East feedpump (reheat/main/aux)

West feedpump (reheat/main/aux)

Feedwater regulating valve status prior to
trip (auto/man)

FRV210
FRV22C
FRV230
FRV240

Condensate bypass valve status priocr to trip
(auto/man)
CRV224

Feedwater Heater level controls in manual
prior to trip:

Major eguipment out of service:

Page 4 of 10
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 5

UNIT ONE

Describe any behavioral abnormalities noticed
during the transient.

Auxiliary Feedwater

MDAFP's started automatically on trip of main
feedpumps

EMDAFP

WMDAFP

TDAFP opearated? Describe circumstances and
approximate duration of operation.

Did operator intervene in the TDAFP response
(place in manual or trip)? If so, when in
the sequence of events?

Describe the response of the S/G levels.

Describe any behavioral abnormalities noticed
during the transient.

Steam Dump/Steam Cenerator Pressure Relief

Control status prior to trip (Tavg/Steam
Pressure)

If in Tavg mode, steam dump valves modulated
to maintain Tavg ~547. (yes/no)

If Tavg dropped below 541°F, steam dump
blocked (yes/no)

Pa;e 5 of 10
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 5

UNIT ONE

Did steam dump valve open prior to trip
(yes/no)? 1If yes desribe.

If vacuum trip, did steam dump valves stay
closed (yes/no)?

Control status of atmospheric steam dumps prior
to trip (auto/manual)

MRVZ13
MRV223
MRV233
MRV243

Did atmospheric steam dumps operate during
transient (yes/no)? If yes, describe
(automatically, manually, circumstances).

Was the control status of atmospheric steam
dumps chai.ged during the course of the
transient? If so, when in the sequence of
events?

Did steam generator safeties lift during
transient (ves/no)? 1If yes describe.

Major equipment out of service.

Describe any other behavioral abnormalities
noticed during transient.

Page 6 of 10
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12 PMP 4021 TRP.001L
REACIOR TRI¥ REVIEW PROCEDURE
SIGNOFF SHEET 5

UNIT ONE

Main Turbine/MSR

Was there a turbine runback (yes/no).

If yes, provide best estimate of power change
and the time 1n sequence of events when it
occurred.

Did the operatcr intervene in the turbine
runback? If so, when in the seqguence of
events?

Turbine trip: Main turbine stop, control,
and intercept valves closed

Controlling device prior to trip (load
limiter/operating device)

Set rates loading

unloading

Were valve or misc turbine tests in progress
when the trip occurred?
wWhich one?

Did exhaust hood sprays actuate (yes/no)?

Vacuum breakers opened following trip?
(yes/no)

'Hogging' SJAE's in service following trip?
(yes/no)

Page 7 of 10
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12 PMP 4021 TkP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 5

UNIT ONE

MSR in service prior to trip?
(no/partial/full)

Did any MSR safety valves lift during the
transient (yes/no/identify)?

Major equipment out of service:

Describe any behavioral abnormalities noticed
during the transient.

Generator/Electrical

Generator trip. This will occur 30 seconds
after the reactor trip unless it results from
a generator event.
Output breakers ocpen (yes/no)

K

K1l

Exciter breaker open (yes/no)

If auxiliaries were suppled by the generator,
were auxiliaries automatically transferred to
normal reserve (yes/no/NA)? Describe any
failures.

Diesel generators operated?
Describe curcumstances.

Page 8 of 10
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12 PMP 4021 TRP.00!
REACTOR TKIP REVIEW PROCEDURE
SIGNOFF SHEET §

UNIT ONE
Any CRID or CRP bus switched to alternate
supply? Describe circumstances.

(OSM point 154, white light on G panel, ann 19
drops 20 + 40, ann 20 drop 80 + 100).

Major eguipment out of service:

Describe any behavioral abnormalities noticed
during transient.

Safety Injection

Was the event associated with an SI (yes/no)?

If yes, did verification of automatic
actuations indicate failure of any required
response (yes/no)?

If yes, list actuations not received, reason
1f known, and whether the response was
successtfully initiated manually.

List major equipment out of service.

Describe any abnormalities noticed in the
response of the safety injection system.

Page 9 of 10
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE s
SIGNOFF SHEET S 1

IUNIT ONE
Phase B

Was there a phase 3 (yes/no)?

actuations indicate failure of any required

|
\
|
|
If yes, did verification of automatic
response (yes/no)?

If yes, list actuations not received, reason
if known, and whether the response was
successfully initiated manually.

List major equipment out of service.

response of the CTS System.

Miscellaneous

Describe any abnormalities noticed in the
|

List any major plant equipment not covered
above which 1s out of service and could have
had an effect on the progression of the
transient.

|

\

Describe any behavioral abnormalities of
systems not covered above which may affect

plant safety.

|

|

\

|

COMPLETED BY

REVIEWED BY F 4

Page 10 of 10
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12 PMP 4021 TRP.001
REACTOR TRIP REV(EW PROCEDURE
SIGNOFF SHEET 6

UNIT ONE

CORRECTIVE ACTION REVIEW

Trip signal which initiated RPS:

The determined cause of the trip signal was: (check one)

3. Equipment Failure =

a. Failed component:
b. Mode of failure:
- Spurious:

d. Is this a repetive rfailure?

Procedural defect (see procedure step 4.3)
Personnel Error (see procedure step 4.3)

STA: S.S.

Departments Affected:

Description of error: (complete only if B.2 or B.3 apply)
(include interviews with affected personnel in P.T.R. package).

STA signature: Reviewed by: Dept's Affected:
Immediate actions required to mitigate the failure or error
prior to restart of Unit:

STA signature: Dept’s Affected:

Actions proposed tc prevent recurrence:

STA signature: Cept's Affected:
Reviewed by .
£ o
Page 1 of 1
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3 12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SICNOFF SHEET 7

Unit One

This checklist 1s to assist in organizing the requirements for
reactor restart. The event condition determined by 4.7 "Event
Classification" should be circled below and the other two
columns N/A'd. The space provided 1s to be initialed and dated
by the STA when the associated requirement has been completed.

Condition Condition Condition

One Event Two Event Three Event
Signoff Sheet 1 A Z L
Signoff Sheet 2 / £ 4
Signoff Sheet 3 Z £ Z
Signoff Sheet 4 Vi / £
Signoff Sheet 5 / Z Z
Signoff Sheet 6 / Y 4 /
Signoff Sheet 8 / / /
PNSRC Approval N/A N/A /

Page 1 of 1
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[tems Requiring

12 PMP 4021 TRP.0O1
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 8

UNIT ONE

Action Assignments

Status

Time and Date

Status of Item Requiring Action STA

Page 1 of 1
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12 PMP 4021 TRP.001
REACTOK ‘P REVIEW PROCEDURE
SIGNOFF “ILET 11

PANEL G RELAY TARGETS
UNIT 2
(HAA)

(HAA) (HAA)

T T2 13 = T11 T12

. IRaENcs . SelpEEROENS.

Main Transf
Sudden
Press. PH. 1]

T20

Trans. 2AB
Sudden
Press

Main Transf
Sudden
Press. PH.2

T2

Trans 2CD
Sudden
Press

Main Transf
Sudden
Press. PH.3

—

Turbine
Valves

Generator
Relays

Excitation
Relays

Turbine
Tripping
(Right Sys)

Stator
Cooling
Trip

Turbine

Tripping
(Lett Syst)

™
Transformer
Relays

T6

Emerg. P. B.
Trap

Gen. Panel

UNIT DIFFERENTIAL (HEA) OVERALL DIFFERENTIAL (HEA)

87X1-U2 B7X2-0A2




[ "a9y
9 jo 7 3%ey

£-v
[Jueq

Z LINN
SLINVL AVIIN V TINVI

[l L3FHS 440NOIS
PANATIOON] MITATN JINL NOLOVIN
100 441 120% dKd 71




12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 11

PANEL A RELAY TARGETS

N RN VSRR S

UNIT 2
Pane!l Panel Panel
A-7 S A-8 A-9
125A 25 TAB
BIT-AB BIT-AB BIT-AB 87T-Cb 8771-Cb 87T-CD B7T-201AB BIT-201AB 87T201AB
PH.1 PH.2 PH.3 PH.1 PH.2 PH.3 P PH.2 PH.3
S1TN-AB 251TN- SITN-CD 2517TN- SiTN- TR-201AB 251TN
AB cb 201AB Volt Low 201AB

PH.1* PH.2* PH.3*

T21A Volt lLow

PH.1# PH . 2% PH.3*

%* Relay 1s Actuated vhen white light is unlit.

Page 3 of 6
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12 PMP 4021 TRP.00)
KEACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 11

PANEL A RELAY TARGETS

UNIT 2
Panel Panel Panel
A-10 - A-11 A-12
25-TCh SIT-21A SIN-T21B S1T-21B 87-RCP1 87-RCP1  87-RCP1
PR PH.1 PH.1 PH.2 PH.3
S1T-21A S1T-21B 87-RCP2 87-RCP2  B7-RCP2
PH.3 PH.3 PH. 1 PH.2 PH.3
87-DGARB 87-DGAB 87-DGAB 87-TBMC 87-TBMC 87-TBMC
PH.) PH.2 PH.3 PH.) PH.2 PH.3
871-201CD B877T-201CD 87T-2CICD 87T-21A BIT-21A 87T-21A 87-TCHC 87-TCMC  B87-TCMC
P PH.2 PH.3 PH.1 PH.2 PH.3 PH. 1 PH.2 PH.3
STIN- TR-201CD  2517TN- 8IT218 87T21B 87T21B 87-RCP3 87-RCP3  B7-RCP3
201CD Velt Low 201CD PH.) Pi.2 PH.3 PH.1 PH.2 PH.3
PH.)* PH.2* PH.3*
T21D Velt Low S1DGAB S INDGAB S1DGAB 87-RCP4 B7-RCP4  B7-RCP4
PH. 1= .23 PH. 3% FH.1 PH.3 PH.1 PH.2 PH.3
* Relay is Actusted when whaite light 1s walit.
Page & of 6
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12 PMP 4021 TKP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 11

PANEL A RELAY TARGETS
UNIT 2
Panel
A-13
SI1T-21C SINT-21C SI1T-21b
PH.1 PN
SIT-21C 51T-21D
Mm.3 PH.3
87-DGCD 87-DGCD 87-DGCD
PE.] PR.2 PH.3
87-T21C 87-T21C 87-T21C
P PH.2 PH.3
877T-21D B87T-21D 871-21D
Pl PH.2 .3
51-DGCD SIN-DGCD 51-bGCD
PH.1 PH.3

Page 5 of 6
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SWITCHGEAR COMPLEX RELAY TARGETS

Tine

kC Bus and T-bus &KV Switchgear:

List 2ll relay targets actusted. Specify "1, "3", or "N" where applicable.

(""", """, N, etc.).

UNIT TwWO

DATE

12 PMP 4021 TRP.001
REACTOK TRIP REVIEW PROCEDURE
SIGNOFF SHEET 11 .

Note alarm lights It

Keset
Bresker Inst rument No. Name Attempted Successful
w00 V Safety Bus Switchgear
List all r lay targets actuated. Include relays on back of breaker panels (feeder relays).
Reset
Instrument Neo. Name Attempted Successful
COMPLETED BY / P REVIEWED BY /
/
/
Page 6 of 6
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SICNOFF SHEET 12

UNIT 2
CHART COLLECTION

The I & C Section is to obtain a copy of the following charts for
all Reactor Trips:

Pressurizer Water Level

Pressurizer Pressure

Operations Sequence Monitor

P-250 Trend (Post Trip Review)

P-250 Alarm (Sequence of Events)
Control Room Log

Wide Range Temperature, All Four Loops.

As specified by the cognizant STA, the I & C section is to obtain
a copy of any chart associated with the specific transient
causing the trip.

As specified by the cognizant STA, obtain a copy of charts
assoclated with any equipment which has malfunctioned:

Charts Reviewed By: /

Page 1 of 1
Rev. 1



12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 13

UNIT TWO
PERSONNEL INTERVIEW FORM

Person interviewed Role 1n Event

Description of the event:

Include the plant conditions prior to the trip, your
indications that a problem existed, your action as a
result of those indications, noted equipment
malfunctions or inadequacies, and any identified
procedure deficiencies.

INTERVIEWED BY

REVIEWED BY £

Page 1 of 1
Rev 1



12 PMP 4021 TRFP.001
REACTOR TRIP REVIEW PROCEDURE

SIGNOFF SHEET 14 4
UNIT TWO
REACTOR TRIP EXPECTED RESPONSE (U2)
Expected Response r. Data Type KRequirement Time Criteria
(Imatial Event) ~ Meas All 0 0
44 Reactor Trip Breaker A __Meas All .
45 Reactor Trip Breaker B __ Meas All .
&6 Reactor Trip Breaker Undervoltage coil A Obsv All Yes
47 Reactor Trip Breaker Undervoltage coil B ~_Obsv All Yes
Control Rods Bottom W Obsv All Yes
131 Main Turbine Left System Trip Meas All . e
132 Main Turbine Kight System Trip _ Meas All T »
111 WFPT Vacuum Teap PR .. WMFPT Vac Trip Reset bt
99 EMFPT Vacuum Trap 7 __ Beas EMEPT Vac Trip Reset ® b,
114 WFPT Emergency System Trip s 4 _ Meas WHEPT Reset 2= .
102 EMFPT Emergency System Traip : Meas EMFPT Reset e *
Feedwater lIsolation (<554°F) _ Obsv On Main Feed Yes
WMDAFF Start Obsv On Main Feed, Aux
D ST e 8, Thpmiens "ol R A feed on standby Yes
EMDAFP Start Obsv On Main Feed, Aux
Pas , feed on standby Yes
TDAFP Start Obsv On Main Feed, Aux Yes
feed on standby If start
=t required
% - To be compared to past trips as per 4.6.4 |
:
!
|
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12 PHMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDUKRE

SIGNOFF SHEET 14

UNIT TwO
TUkBIse TRIP EXPECTED RESPONSE (U2)
Acceptance
Expectec Respomse Data Type _hi!il'..l Time Criteria
(Initial Evemt) ~ Meas urb Reset 0 0
131 Main Turbine left Systes Trip Meas Turb Reset *
132 Main Turbine Right Systes Trip  Meas Turb Reset | e
151 Left Emergency Circuat Tra <l 5 psig) Meas Turb Reset *
152 Right Emer Cutnl Trap (<8.5 psaig) __Meas Turb Reset .
137 Comtrol Fluid Satety Circuil 70; o T Meas Turb Reset =8 &
139 Auxilliary Lube Oal Meas Turb Keset ®
140 West Emergency Lube Oil Pump Rusming  Meas Turb Keset S =
141 East imergency Lube Oi] Pump Runming Meas Turb Reset 2
121 Main Turbine Stop Valves Closed L Meas Turb Keset U
122 Main Turbine Intercept Valves Closed  Beas Turb Reset s
6 Reactor Trip from Turbine Trap e Above P-7 = ® =
165 Overal!l Differential Gemerator Trip
____from Turbine Stop Valves Closed __ Meas Turb Reset *
Steam Dump Actustion & S PRORNS DRSNS Tavg Mode Yes
% - To be compared Lo past trips as per 4.6.4
Page 2 of 3
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12 PHMP 4021 TRP.00} :
REACTOR TRIP REVIEW PROCEDURE %
SIGNOFF SHEET 14

\

3 INIT TWO

| GENERATOR TkIP EXPECTED RESPONSE /U2)

| Acceptance
Expected Respouse Data T Requirement Time Criteria

_(Initial Evemt) ln:‘!. __Genmerator Exciter 0 0

131 Main Turbine Left Trip Meas Generator Exciter *
132 Main Tubine K tem Trip " Meas Gemerator Exciter . R
Transfer to Normal ve e S Gen lies Auxiliaries R e
Gemerator Field Breakers Open =5 Ubs 1eld Breaker Closed W
Gemerator Output Breakers Open T Obs Paralleled Yes

% ~ To be compared to past trips as per 4.6 .4

Reviewed by

I~

I~ I~
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SICNOFF SHEFT 15

UNIT TWO

SYSTEM STATUS AND RESPONSE

trumentation

List all NI drawer "negative rate" trip
status lights which are energized.

Source Range instrument power restored
automatically as designed
(both channels)

Major equipment out of service:

Describe any abnormal conditions (such as
'loss of detector voltage' or 'channel in
test') or behavior noticed during the
transient.

£t _Pum

Describe circumstances, inclnding place
in sequence of events, of any RCP trips
(manual or automatic) which cccurred
during the transient.

Describe effect of reactor transient on
leakoff flows.

Describe any behavioral abnormalities
noticed during the transient.

Page 1 of 10
Rev. 1



RCS Pressure Control

12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 15

UNIT TWO

Control status prior to trip
(man/auto)

Backup heaters "on" banks
"auto" banks

Pressure channels selected
(control/bistables) /

Pressurizer PORV's blocked prior to
transient:

Spray valves in "auto"

Did pressurizer PORV's or safeties lift
during transient? Describe circumstances.

Major equipuent out of service:

Describe any behavioral abnormalities noticed
during the transient

Lzer Lev tr

Control Status prior to trip
(man/auto)

Charging pump in service

Chc:ginq flow controller (QRV-251 or Recip
speed controller) status prior to trip
(man/auto)

Level channels selected
(control/bistables) J

Describe any behavioral abnormalities noticed
during the transient,

Page 2 of 10
Rev. 1
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e 12 PMP 4021 TRP.001 |
REACTOR TRIP REVIEW PROCEDURI
SICNOFF SHEET 15

UNIT TWO
CVCS Makeup
Pricor to transient, blender line contained
(acid, pri. water, blend) |
Makeup 1n auto with 'start' signal?
(yes/no)
nt d Shutdown Rod

Full insertion of all control and shutdown
rods verified.

Rods that did not insert:

Rod control status prior to trip
(auto/man)

was the rod control status changed during the
transient? If so, when in the sequence of
events?

Major equipment out of service:

Describe any behavioral abnormalities noticed
during the transient.

Main Feedwater /Steam Cenerator Level
Operating main feed pumps tripped on reactor
trip (yes/no/008)

EMFP

WMEP

Page 3 of 10
Rev. 1
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12 PMP 4021 TRP.001 \

| REACTOR TRIP REVIEW PROCEDUR
| SIGNOFF SHEET 15 ‘
\

| UNIT TWO

i Feed water 1solation received when Tavg
| <554°F. Valves closed (yes/no)

FRV210
FRV220
FRV230
FRV240
FMO201
FMO202
FMO203
FMO204

Feedpump control status prior to trip
(auto/man)

East feedpump speed control
West feedpump speed control
DP controller

Feedpump steam supply prior to trip

East feedpump (reheat/main/aux)

West feedpump (reheat/main/aux)

Feedwater regulating valve status prior to
trip (auto/man)

FRV210
FRV220
FRV230
FRV240

Condensate bypass valve status prior to trip
(auto/man)
CRV224

Feedwater Heater level controls in manual
prior te trip:

Major equipment out of service:

Page 4 of 10
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Auxiliary

12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 15

UNIT TWO

Describe any behavioral abnormalities noticed
during the transient.

Feedwater

Dum

MDAFP's started automatically on trip of main
feedpumps

EMDAFP
WMDAFP

TDAFP opearated? Describe circumstances and
approximate duration of operation.

Did operator intervene in the TDAFP response
(place in manual or trip)? If so, when in
the sequence of events?

Decribe the response of the S,C levels.

Describe any behavioral abnormalities noticed
during the transient.

/Steam Cenerator Pressure

Control status prior to trip (Tavg/Steam
Pressure)

I[f in Tavg mode, steam dump valves modulated
to maintain Tavg ~547. (yes/no)

[f Tavg dropped below S541°F, steam dump
blocked (yes/no)

Paye 0 of 10
Rev. 1




12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SICNOFF SHEET 15

UNIT TWO

Did steam dump valve open prior to trip
(yes/no)? If yes desribe.

If vacuum trip, did steam dump valves stay
closed (yes/no)?

Contrcl status of atmospheric steam dumps prior
to trip (auto/manual)

MRV213
MRVZ.23
MRV233
MRV243

Did atmospheric steam dumps operate during
transient (yes/no)? 1If yes, describe
(automatically, manually, circumstances).

Was the control status of atmospheric steam
dumps changed during the course of the
transient? I[f so, when in the sequence of
events?

Did steam generator safeties lift during
transient (yes/no)? If yes describe.

Major equipment out of service.

Describe any other behavioral abnormalities
noticed during transient.

Page 6 of 10
Rev. 1




12 FMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SICNOFF SHEET 15

Main Turbine/MSR

Was there a turbine runback (yes/no)?

If yes, provide best estimate of power change
and the time in sequence of events when it
occurred.

Did the operator intervene in the turbine
runback? If so, when in the seqguence of
events?

Turbine trip: Main turbine stop, control,
and intercept valves closed

Controlling device prior to trip (load
limiter/operating device)

Set rates loading

unlcading

Were valve or misc turbine tests in progress
when the trip occurred?
which one?

Did exhaust hood sprays actuate (yes /ne)?

Vacuum breakers opened following trip?
(yes/no)

'Hogging' SJAE's in service following trip?
(yes/no)

Page 7 of 10
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WL 12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 15

UNIT TWO

MSR in service prior to trip?
(no/partial/full)

Did any MSR safety valves lift during the
transient (yes/no/identify)?

Major equipment out of service:

Describe any behavioral abnormalities noticed
during the transient.

Generator/Electrical

Generator trip. This will occur 30 seconds
after the reactor trip unless it results from
a4 generator event.

cutput breakers open (yes/no)

Al

A2

Exciter breaker open (yes/no)

If auxiliaries were suppled by the generator,
were auxiliaries automatically transferred to
normal reserve (yes/no/NA)? Describe any
failures.

Diesel generators opérated?
Describe curcumstances.

Page 8 of 10
Rev. 1




12 pMP 4021 TRP.0O1
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 15

UNIT TWO

Any CRID or CRP bus switched to alternate
supply? Describe circumstances.

(OSM Point 156, white light on G panel, ann 20
drops 80+1C0, ann 19 drops 20+40

Major equipment out of service:

Describe any behavioral abnormalities noticed
during transient.

Safety Iniection

Was the event associated with an SI (yes/no)?

If yes, did verifiration of automatic
actuations indicate failure of any required
response (yes/no)?

If yes, list actuations not received, reason
if known, and whether the response was
successfully 1initiated manually.

List major equipment cut of service.

Describe any abnormalities noticed in the
response of the safety injection system.

Page 9 of 10
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12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 15

UNIT TWO
Phase B

wWas there a phase B (yes/no)?

If yes, did verification of automatic
actuations indicate failure of any required
response (yes/no)?

If yes, list actuations not received, reason
1f known, and whether the response was
successfully initiated manually.

List major equipment out of service.

Describe any abnormalities ncticed in the

response of the CTS System.

Miscellaneous

List any major plant equipment not covered
above which 1s out of service and could have
had an effect on the progression of the
transient. .

Describe any behavioral abnormalities of
systems not covered above which may affect
plant safety.

COMPLETED BY

REVIEWED BY ¥
L
/

Page 10 of 10
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12 PMP 4021 TRP.0QO1
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 16

UNIT TWO

CORRECTIVE ACTION REVIEW

Trip signal which initiated RPS:
The determined cause of the trip signal was: (check one)
X Equipment Failure -
a. Failed component:
b. Mode of failure:
s Spuricus:
d. Is this a repetive failure?
& Procedusal defect (see procedure step 4.3)
. Personnel Error (see procedure step 4.3)

STA: S.S.

Departments Affected:

Description of error: (complete only if 8.2 or B.3 apply)
(include interviews with affected personnel in P.T.R. package).

STA signature: - Reviewed by: Cept's Affected:
Immediate actions reguired to mitigate the failure or error
prior to restart of Unit:

STA signature: Dept's Affected:

Actions proposed to prevent recurrence:

STA signature: Dept's Affected:

REVIEWED BY F s

Page 1 of 1
Rev. 1




12 PMP 4021 TRP.001
REACTOR TRIP REVIEW PROCEDURE
SIGNOFF SHEET 17

Unit Two

This checklist 1s to assist in organizing the requirements
for reactor restart. The event condition determined by 4.7
"Event Classification" should be circled below and the other
two columns N/A'd. The space provided is to be initialed
and dated by the STA when the associated requirement has
been completed.

Condition Condition Condition

One Event Two Event Three Event
Signoff Sheet 11 7 4 7 5 >
Signoff Sheet 12 / / /
Signoff Sheet 13 / / F.
Signoff Sheet 14 v / /
Signoff Sheet 15 / ¥ i /
Signoff Sheet 16 / # /
Signoff Sheet 18 / / F
PNSRC Approval N/A N/A /

Page 1 of 1

Rev. 1




12 PMP 4021 TRP.0O1l
REACTOR TRIP REVIEW PROCEDUR!
SIGNOFF SHEET 18

UNIT TWO
Items Requiring Action Assignments
Status
Time and Date Status of Item Requiring Action STA
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APPENDIX A: Miscellaneous Information

Relating to the Operation of Trip Monitoring Devices.
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APEENDIX A
I. HATHAWAY OPERATIONS SEQUENCE MONITOR

The sequence monitor provides a printed reccrd of the
operation of certain selected events. It has the capacity to
monitor 192 on-off points and produces a line item output on a
printer located in the control room when any cne of the monitored
points indicates an abnormal condition. Forty five points are
used to monitor events related to reactor trip initiation or
reactor trip circuit breaker position, 6 points monitor condensate
or hotwell pumps, 13 points monitor feedwater heater extreme high
level events, 6 points monitor onsite power diesel generators, 22
points monitor the main feedwatar pumps, 40 points monitor the
main turbine-generator, and 8 points monitor the step-up and
auxiliary transformers and miscellaneous items.

The operations sequence monitor permits discrimination for
contact closures which occur more than 2 milliseconds apart.

A contact closure will result in a line item printout on a
dedicated printer located in the control room. The line item
contains a 3 digit number for the day of the year, a 4 digit
number for the hours a minute, a 2 digit number for the second, a
3 digit number for the milliseconds, an "A" indicating an off
normal condition, a 3 digit number to identify the event to the
operator. A sample output i1s attached to the end of this section.

The following information elaborates on the meaning of
particular alarms that commonly appear as a result of reactor

trips.
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UNIT I

019 Reactor Trip, S.G. Lo Lo Water Level, Loop 4.

This alarm 1s a typical example of a signal from
the RPS initiating a trip.

044 Reactor Trip Breaker Tripped, Train A.

This alarm originates from breaker position limit
switches. It indicates the breaker is actually open.

046 Reactor Breaker Undervoltage, Train A.

This alarm indicates the undervoltage trip
attachments have operated. They report late in spite of
the fact UVTA's actuate the trip breakers for reactor
trips other than manual trips. This situation results
from the fact that the auxiliary relay the reports the
event 1s part of an RL circuit. The delay is ~200 msec.

112 WMFP Vaccuum Trip

As indicated on elementary, Dia 1-98212-5
coordinate H-3, this alarm indicates a vacuum trip has
occurred.

1118 WMFP HYDR. Press Low.

This alarm results when the MFP Hydr. 0Oil pressure
reaches 130 psi dec.

140 Mechanical Trip Operated.

This alarm indicates a turbine trip has been
initiated. As indicated on elementary diagram 1-98101,
the following trip signals will initiate this alarm:

l) Overall differential
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2) Unit differential

3) Thrust bearing wear & low bearing oil trip
4) MSR level

S) Turbine high vibration trip

6) Turbine solenoid trip

7) Loss of stator cooling turbine trip

8) Turbine low vacuum trip

9) EHC low hydraulic press trip

10) EHC trip system press trip

11) Turbine shaft P.P. low o0il press trip

12) EHC master trip

13) Rx trip train A + SG HI HI or S.I.
Generator Motoring

As indicated on elementary Dia 1-98021-2

coordinates él, this alarm results from: (All valves
closed or control valves at no load position) and

(generator cutput breakers closed).

II
Reactor Trip, S.G. Lo Lo Water Level, Loop 4

This alarm 1s a typical example of a signal from

the RPS initiating a trip.

Reactor Trip Breaker Tripped, Train A

This alarm originates from breaker position limit

switches. It indicates the breaker is actually open.

(verbal comment by T. King)
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Reactor Breaker Undervoltage, Train A
This alarm indicates the undervoltage trip
attachments (UVTA's) have operated. They report late 1in
spite of the fact UVTA's actuate the trip breakers for
reactor trips other than manual trips. This situation
results from the fact that the auxiliary relay that
reports the event is part of an RL circuit. The delay
is typically ~200 msec.
Main Turbine Left System Trip
2his alarm indicates a turbine trip has been

initiated. As indicated cn Elementary Diagram 2-98101,
coordinate D-2, the following trip signals will initiate
this alarm:

1) Turbine solenoid trip control switch

2) Unit overall differential

3) Transformer and generator unit differential

4) Thrust bearing position trip

S) Moisture separator reheater high level trip

6) Turbine vibration

7) Lube o1l pressure low

8) Loss of stator cooling

9) Reactor trip, SI, or steam generator hi-hi

10) Turbine low vacuum trip

11) High exhaust hood temperature
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Main Turbine Control Fluid Safety Circuit Tripped

As indicated on Elementary Diagram 2-98101,
coordinate Hl, this signal results from pressure switch
63X TSP indicating low pressure in the safety fluid
circuit., It 1s operated by pressure switch 2515 on the
Turbine Control Diagram, Figure PCS-4B-11 in the
training maanuals.
Left Emergency Circuit Tripped

As indicated on Elementary Diagram 2-98102,
coordinate D=7, this alarm results from pressure switch
63 ECL indicating that emergency circuit pressure
dropped below 8.5 psig. It is operated by pressure
switch 4591 on the Turbine Contrcl Diagram, Figure
PGS-4B~-11 1n the training manual.
NOTE: 63 i1ndicates a pressure switch on an

elementary diagram.

Generator Motoring

As indicated on Elementary Diagram 2-98021-2,
coordinates D2, this alarm results from: (all valves
closed OR control valves at no load position) AND
(generator output breakers closed)
Turbine valve Trip overall Differential

As 1ndicated on Elementary Diagram 2-98021-2, this
signal results from a trip of the unit overall differ-
ential by turbine valves closed and required delays.

FPTW Vacuum Trip
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As indicated on Eleme~tary, Diagram $8217-3,
coordinate D-4, this alarm indicates a vacuum trip has

occurred, It is cperated by limit switch 33X BVIW on a

by all trips (verbal coment by T. King) and is expected
for FPT trips initiated with the vacuum trip reset.
114 FPTW Emergency System Trip
As indicated on Elementary Diagram 2-98217,
coordinate H-3, this signal results from pressure switch

mechanical linkage. This mechanical linkage 1s operated
63X BESTW indicating low pressure in the emergency

circuit.

NOTE: 33 indicates a limit switch on an elementary
diagram.

NOTE: 63 indicates a pressure switch on an

elementary diagram.
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SAMPLE OSM QUTPUT
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II. ESTERLINE ANGUS TURBINE EVENT MONITCR.

The turbine event monitor is a dual unit strip chart
recorder. Each of the 2 charts has 20 on-off points. The speed
of the continuously moving charts is changed after a trip
initiation so that 24 hours of chart are advanced through the
recorder in 24 seconds. Fast speed on Unit I is 3 inches/sec.
Fast speed on Unit II 1is 1.5 inches/sec. The chart speed then
returns to normal and a trip initiation event recurs. Two points,
one on each chart, are used to monitor the Train A and Train B
reactor trip circuit breakers, 2 points monitor electrical lockout

relays which indicate an electrical system level trip, 16 points

monitor the position of turbine emergency and pre-emergency valves

Page 10 of 40
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(stop and interceptor valves). The remaining points monitor
various turbine trip initiating events.
The time discrimination between events is approximately 20
milliseconds when the chart is in high speed operation.
The data is displayed on 2 strip charts. Each point operates
a heat pen which leaves a continuous trace on the thermally
sensitized chart. The pens trace a printed line on the chart to
indicate a normal condition. The pen moves off the printed line
to a position approximately midway between the printed lines for 2
adjacent points to indicate an off normal condition. A sample

strip chart is attached to the end of this section.
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UNIT I PEN IDENTIFICATIONS

Stylus number Chart

W20 E W -

Stylus Number, Chart 2

21.
22.
3.
24.
45.
26.
27.
28.
29.
30.
31.
32.
33,
34.
38.
36.
37,

38.
39.

40.

*Those devices that will automatically activatce the turbine
sequence of events monitor hi-speed drive when operated.

Equipment or Device Being

Monitored

Unit differentia

Reactor trip TR~
Reactor trip TR-
Mechanical trip
AEP to master tr
EHC master trip

Loss of speed

B B B B I A O B I B B

operated

* % X %

closed

* % »

Time

Equipment or Devic

1

A
B

ip

Stop valve No. 1
Stop valve No. 2
Stop valve No. 3
Stop valve No. 4
Reheat valve No.
Reheat valve No.
Reheat valve No.
Reheat valve No.
Reheat valve No.
Reheat valve No.
Intercept valve
Intercept valve
Intercept valve
Intercept valve
Intercept valve
Intercept valve

Overall differential

Back-up overspeed trip

Loss of station battery
Trip system pressure EHC
Mechanical overspeed trip

Mechanical trip operated
Power load unbalance
AEP EHC trip system
Stop valves closed

Reheat and Intercept valves

Vibration trip operated
Trip system pressure HFA

clcesed
closed
closed
closed
closed
closed
closed
closed
closed
closed

No.

O U s LN

closed
closed
closed
closed
closed
closed

* Thrust bearing wear or low
bearing oil trip operated

* Low vacuum trip operated

* Moisture separator trip

operated
Time

Page 12 of 40
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UNIT II PEN IDENTIFICATIONS

Equipment or Cevice Being
Stvlus number Monitored

Unit differential

Overall differential
Reactor bkr tripped TR-A
Reactor bkr tripped TR-B
Turbine trip left system
Loc Vacuum trip operated
Condenser A low Vacuum trip
Condenser B low Vacuum trip
Condenser C low Vacuum trip
Spare

Spare

Left emergency ckt tripped
Right emergency ckt tripped
Feed pump turbine "E" & "W"
emergency trip

Turbine trip right system
Stop valves closed

Reheat stop and intercept
va.ves closed

Vibration trip operated
Cont. fluid safety circ.
tripped

Time

W0 E LN -
LR I I I R

Recorder Points 21-40

Equipment or Device

> 5 4 No. stop valve closed

a8 » No. 2 stop valve closed

a3 . No. stop valve closed

24. No. 4 stop valve closed

9. No. 1 reheat stop valve
cleosed

26. No. 4 reheat stop valve
closed

- & No. 2 reheat stop valve
closed

28. No. S reheat stop valve
closed

29. No. 3 reheat stop valve
closed

30. No. 6 reheat stop valve
closed

35 No. 1 intercept valve closed

32. No. 4 intercept valve ~<losed

*Those devices that will automatically activate the turbine
sequence of events monitor hi-speed drive when operated.

Page 13 of 40
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Stylus Number

39.
40.

*Those devices that will automatically activate the turbine

12 PMP 4021 .TRP.001

APPENDIX A

Recorder Points 21-40 (cont.)

Equipment or Device

No. 2 intercept valve
No. 5 intercept valve
Nc. 3 intercept valve
No. 6 intercept valve
Feed pump turbine "E"

emergency

trip

Feed pump turbine "Ww"

emergency

trip

* Moisture separator Hi

trip
Time

sequence of events monitor hi-speed drive when operated.

Page 14 of 40
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SAMPLE TEM STRIP CHARTS
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III. UNIT I EHC FIRST HIT MCNITOR PANEL
PS 100 A & B Are the Emergency Trip Pressure Switches which

signal the electrical trip system logic that the

Emergency Trip System has depressurized.

SPD SIGC LOST Activated by concurrent loss of primary and

secondary speed signals with turbine speed greater

than 200 RPM.

CUST. TRIP Customer trips are the following:
Thrust bearing wear & low bearing oil trip
Steam Cenerator High Level
Overall differential
Unit differential
MSR high level
Reactor trip (P-7)
Turbine high vibration (1 right plus 1 left)
Solenoid trip (Control Switch)
Loss of stator cooling
Low condensor vacuum
EHC hydraulic pressure low: 1100 PSIGC
EHC system pressure trip: 800 PSIC
Shaft pump oil pressure low > 1300 RPM

Safety 1njection

Page 18 of 40
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MA TRIP BUS
ENERGIZER

NO EHC DC
INPUT POWER

BACKUP OVER~-
SPEED TRIP

POWER LOAD
UNBALANCE

FAST CLST
IvV's

=22 VDC LOST
OR
+30 VDC LOST

12 PMP 4021.TRP.001
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Indicates that a turbine trip has occured, and
the master trip bus has been energized. Also
indicates trip 1s sealed in.

Loss of 24 V DC @1800 RPM or 250 V DC 1f < 1800
RPM. Verify "No Station Battery" Annunciator 1in
Miscellaneous Turbine Test Cabinet.

Activated by excessive turbine speed.
Initiates rapid control and intercept valve
closure on greater than 40% power/load mismatch.

Rapid closure of intercept valves demanded by
turbine supervisory instruments.

DC supply for electrical control lost. Verify
indication on lambda power supplies to the left of
the First Hit Panel.

Page 19 of 40
Rev. 1



12 PMP 4021.TRP.001
AFPPENDIX A
IV. HATHAWAY OSCILLOGRAPH

The unit oscillograph has 32 galvanometers. Each
galvanometer will record one analog channel or, if properly
modified, 4 on-off functions. Eight galvanometers have been
converted to on-off functions and the remaining galvanometers are
reserved for electrical analog quantities. The unit has a
prefault recording feature where all input Quantities are
continuously recorded on a magnetic disc. Under normal
conditions, the data are erased and current recordings written
over the old space after approximately 100 milliseconds. If one
of a specific set of events occurs, the data are recorded on
ultra-violet sensitive photographic paper such that the
information recorded prior to the event is recorded followed by
additional data resulting from the event. The recording is
continued for a fixed time period following the event. Recording
chart speed may be selected to be either 12" or 3" per second, the
usual practice be.ng to record the initial portion of the event at
the higner chart speed followed by additional recording at the
slower chart speed.

Six points are used to monitor the A and B train reactor trip
circuit breaker positions, undervoltage trip initiation, and
safety injection actuation, 2 points monitor the start of onsite
power diesel generators, 1 point monitors the trip of the
feedwater pumps, 10 points monitor turbine initiated events, 7
points monitor generator and excitation events, and 4 traces are

used for references to assist in identification of trace

Page 20 of 40
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locations. The analog traces record generator phase currents,
phase and ground voltages, and field current.

The display provided by the developed phutographic paper is a
reproduction of the amplitude and wave shapes of the analog
electrical quantities. The on-off events are indicated by a
continuous straight line trace for a normal condition or the
absence of the trace at that location signifying an off normal
event. The photographic paper is developed by exposure to

ultra-violet light (fluorescent lights are adequate sources) and

no wet chemical processes are required. A sample strip chart is

included at the end of this section.
The time descrimination between events during higher chart
speed 1s better than 5 milliseconds between events and better than

10 milliseconds during slower chart speed.
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\‘,‘,'.l 3 OM4 Traces: Ll-sufety Injecticn "A"; 2-Safery In]ecuon,
S———" 18 "B"' l-Oiesel Gencrator AR Stare; 4-Olesel L oo On/Cf¢
o — o e JRNACACSE D ane .3 s S & . S — —
5""?\'?," OMI Traces: ﬁ‘mxu:uma; “Foad Pump Turbire “g" and
. e “W' Trip: J-Feed PUmp Twrbing “E* and "W* | ew Cn/0f¢
J '_—.~"‘ 19 Trip (Smexgency) :.-l-Smm____.._-_._
R OM4 Traces: l-Vacuam Trip Operatad; 2-Main StSp Valve |-a On/0f ¢
& . Closed; J-Main Turbine Lofe Systam Trip; |
e B W K == o . 470008 TusBine Right Syscam Trip. . . ...
e OMd Traces: l-Referonce: 2-Conerol Fluid Safety Cire, |- On/0f ¢
—_ Trigped: J-Poactsr Oreaker Undervolrage
-l 21 s o i TR 2% L-z?u'asgt"c.\nm Teip —_—
) Q4 Traces: l=toiscure Separator tu~lovel Trip; 2-Aig~
".:"..":‘ Oul, M2 Ciff. Press. Low TCip; J-'ain Tuce |-- On/Q0f¢
‘—-—."‘, 22 Bine High Vib. Trip; d-Lun Oil Press Low ".lnp
CMY Tracas: .':ﬁfiucrfce:-l-:sﬁa;&th: C:A:.lmq B e ey ¢
_ Tam ilign, J-Seator Coling Nrbine Trip; (== On/0fE€
"““' .23 ) = — e V730200 Co0lUng Conerator Trip e e — o ——— ——— -
] Cid Traces: l-Gunoraear Mowring; 2-Unit tica Oparatad; [== On/Qf €
— 24 J-Overall Hea Oporacad; 4-Altorrex and
. Beitacicn Trip . . 3 D LG ———
*NOTC = Trace ¢ld4 1s a Spare but doesn't trace because galvanometer Ls broker
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SAMPLE OSCILLOCRAPH STRIP CHART
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= = wN”: C. CO0K YUCLEAR PLANT 12 PI’]P 4021 -TRP- OOl

APPENDIX A
- JCRAPH
NO . TRACE ASS[OWMENT RATIO CALIAR AT N
1 Cenaracor Potential 2J1-2 Volcs 220/1 ! 130 7/ta.
|
b Cenerator Poteatial £32-) Volcs 220/1 ’ 128 v/ua.
{ P ) ,
! |
b Canarator Pocestial Ed1-1 Volcs 220/1 ! 136 v/ta.
s Cenerator Curreac (31 7,000/1 36,119 W .
ey 3| Spare i
T A |Csneragar Meugral Vsl:iize e laf 2.
et SEALA [M
/ El Ceneraccr Cutrenc 132 7,000/1 36,119 A/ .
¢ 9 |Ceneracor Currest 193 7,000/1 41,914 a/ta.
10 ISpace __ _ [ L
—y | L 1 SP.r. ’ L
-0y | '
Spare -
$ o Lspare —_———— — e
\ dA N | |
\‘ | I! | ' =
| | || L | 765 KV Tiatag Trace Nacmaa il GER A .
H f | ' . |
i v ; | |
.1 | ‘ ‘
| 3 ‘JN. Traces: l-Aeference; l-deactor 3ceaver Trippea L S | oasott
= . J-Reactor Jreaner Trigped "3"; e-Reactor B i } -
e—— Aceaner Undecroicige ?gfl ! i
| UNe Traces: Ll-3azecy njectica A", .-Satecy (njection AT
—_ " ' J=Dtesel Ceaerator AB 5cart; --diesel Cenet= , ————=— | Ou/Qft
T T ! atac o0 Seace !
P - OMG Traces: L-Reterence; l-feed Puap Tursine "E" I T Oa/0te
—_——ﬂ- " I Lifip: )-r.gc.::u Turbtae “E" and "¢ Trip g ’
| ] Paasas: 1olas r ~ s d.wa: : ' \
————— PO el - LN T T T I PO TN e | === | casoet
- AD ] 4 - 2aia
PESs M6 Traces: .-Reterence; l=Cuncrol “lude safetv Circ. X
e S ’ Tripped; J-Reactor Sreanar Undervoltage | —— | Cn/ott
.L Trip "8”; 4=Thrust learing Trip | i
| T3M6e Traces: L-Molscture Sepacracor Hi-Level Trip; leaic~
——o— Oi1l, Ay OLEL. Prese. Low Trips J-main Ture —_—— on/qte
Pa—— "ine dLgh Vid. Trip; ée<Lude OLl Press Low Teip
UMe Traces: L-Relerence, J-Scatar Juclet CeoLlag Yacer "
— § l Temp Hign: d=Scacor Cooitng Turdine SR} b | Emsas ' on/ote
—_— ! chdbal Lonllog Seograger Tota
er— | 9% Trices: v-uenefacor Jocoring, J-ualc Mes Lpetated,
;_-—_: J=ivarall Hdes Operaced: s=Alterrax ang ——— Ca/0tt
NN | Excicacion Tetp
OSCILLOCAAPH STARTING SEBisor f‘,)L!!M?[CN I
L. ) Undervolcage Ed1-2 == 102 VaC . W Overvolctage Edl=2 == 123 7AC
. E92-) == 105 vac 4 £81-) = 119 VaC
" £9)-1 = 107 vac . €03l = 113 Wi page 25 of 40
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v P250 SEQUENCE OF EVENTS RECORDING PROGRAM

The Sequence of Events Recording program .ecords the seguerce
of operation of a number of monitored contacts to a high time
resolution.. When one of the monitored contacts changes state, an
interrupt is initiated which causes the P250 to scan each
monitored contact for any change from its previous state. The
program stores such changes and the cycle count since the first
event. A cycle 1s approximately 20 milliseconds in length. Due
to a dead time of 2 milliseconds in the interrupt process, an
automatic rebid of the program is programmed for the cycle
following each interrupt bid. This is done to avoid loss of
contact changes during the dead time. The Sequence of Events
Recording program 1s terminated when either the cycle count
reaches 3600 or 25 contact changes have been recorded.

When the program 1s terminated, an output routine is called.
All collected data are first moved to the output program buffers
to free the Sequence of Events Recording program buffers for
continued monitoring. The output routine prints the time of the
first event in hours, minutes, and seconds. Following this
message, the alpha-numeric address, a 36 character contact
description, and cycle count from the first event are printed for
each contact change. The first event will always have a cycle
count of zero. A sample output is included at the end of this

section.
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F0403D
F0423D
F0493D
LO0406D
L0426D
LO0446D
LO466D
L0483D
NOQOSD
NOO10OD
N0024D
N0029SD
NOQ36eD
P0407D
P0427D
P0447D
P0467D
P0483D
P0488D
P1003D
T0498D
TO0499D
V0324D
Y0004D
Y0005D
YC006D
Y0007D
Y0026D
Y0027D
Y0320D
¥0321D
Y0322D
¥0322D
Y0324D
Y0335D
Y0335D
Y0337D
Y0390D
Y0391D
Y0392D
Y0393D
Y0394D
Y0400D
Y0401D
Y0420D
Y0421D
Y0440D
Y0441D
Y0460D
Y0461D
Y0480D
Y0920D
¥0921D

RCL
RCL
STM
ST™
STM
STM
STM

12 PMP 4021.TRP.001
APPENDIX A

SEQUENCE OF EVENT ADDRESSES
(Reference P250 Manual TPS129)

PRESSURIZER HI 1 CAUS RE
PWR RNG CHAN HI Q CAUS RE
PWR RNG CHAN LO Q CAUS RE
INTERM RNG HI Q CAUS RE
PWR RNG CHAN HI Q RATE CAUS RE
SOURCE RNG HI Q CAUSE RE
STM LINE A HI DP
STM LINE B HI DP
STM LINE C HI DP
STM LINE D HI DP
PRESSURIZER HI P
PRESSURIZER LO P
CONTAINM HI P SI
RCL OVERTEMP DI CAUS RE
RCL OVERPWR DT CAUS RE
RCP BUS UNDER VOLT &P7 CAUSE RE

REAC
REAC
REAC
REAC
REAC
REAC
RCP

RCP

RCP

RCP BUS
RCP BUS
UNIT ON
UNIT ON
UNIT ON
TB TRIP
TB STOP
TB STOP
TB STOP
TB STOP

BUS
BUS
BUS

SI CAUS
SI CAUS
SI CAUS
SI CAUS
CAUS RE
CAUS RE
CAUS RE

MANUAL TR 1 CAUS RE
MANUAL TR 2 CAUS RE
MAIN TR BKR A

MAIN TR BKR B

AUX TR BKR A

AUX TR BKR B

UNDER FREQ PART

UNDER

FREQ PART

UNDER FREQ PART
UNDER FREQ PART

UNDER
LINE TIE
LINE TIE
LINE TIE
CAUSE RE
VLV A CI
VLV B CI
VLV C CI
VLV D CI

RCPA BKR OP CAUS

STM GEN

ALOL &

RCPB BKR OP CAUS

STM GEN

BILOL&

RCPC BKR OP CAUS

STM GEN CLO L &

RCPD BKR OP CAUS

STM GEN D LO L &
PRESUZER LO P&L SI CAUS RE
SFTY INJ SET MANUAL 1 CAUS
SFTY INJ SET MANUAL 2 CAUS

FREQ CAUS

OCB Al
OCB A2
OCB Bl

PART
PART
PART
PART

RE
RE
RE
RE

F CA
F CA

ihEmdnm

F CA
RE
FW F

CAUS

LO F ABOVE P-8 CAUS RE
LO F ABOVE P-7 CAUS REF
LINE HI F SI CAUS RE
GEN A LO LO L CAUS RE
GEN B LO LO L CAUS RE
GEN C LO LO L CAUS RE
GEN D LO LO L CAUS RE

mEmEm

RE
RE
RE
RE
RE
BKR
BKR
BKR

us
us
Us

Bk B B B B

Page 27 of 40
Rev. 1



‘ARY

0% 30 gz =2beg

w27 ALAKA M1 TUAIUA Al KULA OVERTRAK LY ) BF 178.5
037 wElkw Ok  10430A Al 6uL® OVERIEAF DT 1 SP 159.4 oLOF
7u7 GLIRN Ok JDALUA AL ALLC OVERILM BT 0 B TIN Dbl
0257 WEIEN Ok JOA70A AL RCLO OvewiEmP DI ) SF 140.3 EGF
0257 ALAKA LG TUAULA Al KLLA ) TAVL S448.7
U237 SEQUENCE OF EVENTS KECORD. FIRST EVEN] AT W 2 A58 500
1w2S7 ALAKA LO TUAZUA Al kKLLE 2 VAV S47.5
YOIY00 18 IRIP CAUSE &t 1 C )
B8 ALTAN 1O SUIADA A1) UNIY SENMERALOR LAOSS AW 3. : 3D av
VUZa8 ALARA MI  TUAS0A Al KLLLE OVEKIEAP LT 1 ®P 122.4
YOUL/D  RLAC AAIN 1K EXK & T e TR 4
0258 ALAKR LO TU44UA Al kLLL 1 R S4n.6
W2H8  ALANR HI  UUAUN CV HULLA OVERFHK BF LEV FR LOnFULILD 10U4.2
THLLED WAAL PALN Wb bEx A 3 BB ( )
0zsl  ALAKA LD TU4GUDA AT KCLU 1 VAVL . .. T
MOU'YD PN RNG CHAN M1 @ BATE CAUS ki Ix L 2
oLl ALAKA M1 UU44N [V KLLE OVEKFWK LY DLV IR CORAPUTLDL 14 .7
U258 ALAKA HI  UU4sB CVU KCLD OVERFMK LF LEV FR COAKUuIlED 1041
_ by Ve SI0F ViV B LL FAKY ME L Ry W = SEREXNETERS i
Uzt ALAKA M1 TU4/0A Al KLLL OVLKILAK LT 1 &F¥ 150.1
U258 ALANR LO PUI42A Al CHARGU PAP DISCH HODR P 2145.0
VUSYAD VB S10F VIV B UL PARY ML Wk £ B
0256 GLLIA PLUL PROGKAR I LOW POVER CUTOFF MOOf
TUIYIU  WB LIOF WiV € CL Fak) Kt " « so
W!'_.!__' _SIoF Viv A (1 pani mi W i
JOAAI0 SIA GEN C L0 L & W F LAUS M " ( zzc
LOA260 SIA GEN B 10 10 L ChuS KE " c 2%
PO PRESSURIZLA 1O} LAuS &I 1 € 244
U2ZSY ALAKA K1  Uu4sZH LV KULE OVEKNMK 5P DEV FK CORnFUIRD 1ué.0
LOAUGD SIA GEN A LO 10 L CAUS ki ix c n
L04eEb SIA LEM D 10 10 L LAUS L " e N
U2ZSY INEK Ml TU4Z70A Al KLLD OVEKILAY LT 1 BF 192.2
LUASAD STR GEN C 10 10 L CAus RE Ix C 228
WAZID SIA LEN B LO L & HE ) LAUS & 1Y C 2:/0
YOAOID SIA ofN A LO L & )W F CAUS KE " (S ('Y
JALID SIA GEN L LO L B W LAUS b h «
0300  2/1E/1¥84  DC COOK uNil 2
TUAAID  SIA LEX L L0 L 8 IV F O LAUS ML LI g Y
YUASID SIA LeN B 1O L 8 bW F CAUS KE Ik E 2
WAZIE SIA LN B IO L & b ) Laus M Nl WK € se0
YO4OI0 SIA GEN A LO L B iV F CAUS ki Nl IR C e
UILL  ALAKA M) JUAJUA Al  KiLB OVEKRILAY DY 3 &F 150.6
YOSEID SIM GEN B LO L & FV F CAUS KE Wk € any
BUASID GIA LAN L 1O 1 B BV F Laus M T U S I
POSEUD FRESSURIZER 10 P CAUS KE s €082
TR} INLK M) JTUSASUA Al  KLLE OVLKILAK LY 1 BV 152.0
Y0360 UNIT O LENE Tl OLB A2 BAR or C 12
BUSILL  UNID ON Liwt VIL OLR AL Bk or € 147
0301 Emh SEQUENCE OF EVENIS KECOKD

GIUL LIV NLE O LVENIS RELORD.
YO3YU0 '8 YRIF CAUSE RE
To 400 SIA L C LO L 8 IV} LAUS M
YOAAID STA GEM € L0 L & FVW F CAUS &E
GIUT ML SIMULRLL OF RVENIS M lOkD

G063 ANALOG TRAND-DLVILE 2 SICFFED

L1
L
~i

FINST LVENl A) W - 85y BD)

AT N
Ik« 2%

H 132.0 DEGF
L 2332.0 OLUF
L 9533.0 VL UF
W 152.0 Lt GF
L S5%2.0 O L
" 6.0 rc
L 5%2.0 v ul
" 4.0 [
11 4.0 ve
11 150.0 LE LY
L 2200.0 FSlU
m 4.0 L
3 353.0 DE U
H 150.0 DL Uk
_§__852.0 DL G

INdINO SINIA3 30 IONINDIS I1dWYS

Y XIAN3ddv

T00 ' d¥L TZ0% dWd 21




12 PMP 4021.TRP.0Q01
APPENDIX A
VI. POST TRIP REVIEW PROGRAM.

The Post Trip Review program periodically records a number of
pre-selected inputs. These inputs are stored on a disc in a
circular buffer, with newer sets of data replacing the older sets.
When a trip occurs, either automatically (Post Trip) or manually
(Test Trip), the pre trip data being entered into the circular

buffer are frozen and the data are thereafter stored in a post

trip buffer. When this buffer is filled, both sets of data (pre

and post) are printed out on the typewriter..

The parameters monitored are analog in nature. At the
present time, they include selected RPI indication (for unit 2
only), steam generator feed water flow and steam flow, steam
generator narrow range and wide range level, pressurizer level,

pressurizer livel setpoint, source range detector output,
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intermediate range detector output, power range detector output,
first stage turbine pressure, steam generator pressure,
pressurizer pressure, containment pressure, unit gross electrical
output, Taverage, delta T power, overtemperature delta T setpoint,
overpower delta T setpoint, wide range cold leg temperatures,
pressurizer steam temperatures, T-reference, auctioneered delta T,
and auctioneered Tavg. These parameters remain as selected by the
computor vendor, Westinghouse Electric Corporation, except for
certain RPI indications on Unit 2. The RPI indications were
substituted for the four channels of total power range NIS power
in order to obtain data on the anomalous response of RPI H-8 upon

trip. The individual power range upper
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and lower detector cutputs remain in the Post Trip Review ocutput
for both units to monitor NIS power range indications.

Eight of the parameters in the previous paragraph are sampled
at 2 second intervals 6 seconds before and after the trip. These
are total NIS power range power on unit 1 and RPI indications on
unit 2, turbine first stage pressure, unit gross electrical
output, and auctioneered Taverage. All parameters are sampled at
8 second intervals for 2 minutes before and 3 minutes after the
trip. These sampling times remain as set by the computor vendor.

The Post Trip Print program first outputs a start message on
the appropriate typewriter. It then outputs a line of headings
fcr the values which will be printed in columnar form. The
headings consist of the six-charicter name of the point. The
values are printed below their names starting with the oldest set
of data on the first line, the next oldest on the next line and so
on until the most recent pre-trip data are printed. Included in
each row of data 1s a column indicating the time. When all the
pre-trip data for this set of points are printed, the message POST
TRIP DATA - TRIP TIME XXXX is printed. All the post-trip data for
these points are printed in the came format as described above.

After all the post-trip data for these points are finished,
the program starts over with another set of data in the same
format: 6 character names, pre-trip values, trip message, and
post-trip values. When all the points have been printed, the

program outputs a finished message, unblocks the collection
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programs, and exits. A sample output is included at the end of

this section.
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C0010A
C0027A
C0029A
C0075A
F0403A
F0404A
F0405A
FO0406A
FO0423A
F0424A
FO0425A
FO0426A
F0443A
F0444A
F0445A
FO0446A
F0463A
FO0464A
FO04565A
FO0466A
L0400A
L0401A
L0402A
L0403A
L0420A
L0421A
L0422A
L0423A
L0440A
LO441A
LO0442A
LO443A
LO460A
LO461A
LO0462A
L0463A
L0480A
LO481A
LO482A
L0483A
NOO31A
NO032A
NOO35SA
NOO36A
NOO41lA
NOO42A
NOO43A
NOO44A
NOQ45SA
NOO46A
NOO47A
NOO48A

12 pMP 4021.TRP.Q01
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POST TRIP REVIEW ADDRESSES
Cont. Rod Bank B Group 1 Pos M08 (Unit 2 Only)
Cont. Rod Bank D Group 2 Pos P10 (Unit 2 Only)
Cont. Rod Bank D Group 2 Pos HO8 (Unit 2 Only)
SD Rod Bank D Group 1 Po: F1l0 {(Unit 2 Only)

Stm Gen A Feed Wtr in 1 F
Stm Gen A Feed Wtr in 2 F
Stm Gen A Stm Qut 1 F

Stm Gen A Stm Qut 2 F

Stm Gen B Feed Wtr in 1 F
Stm Gen B Feed Wtr in 2 F
Stm Cen B Stm Qut 1 F

Stm Gen B Stm Qut 2 F

Stm CGen C Feed Wtr in 1 F
Stm Gen C Feed Wtr in 2 F
Stm Gen C Stm Qut 1 F

Stm CGen C Stm Qut 2 F

Stm Gen D Feed Wtr in 1 F
Stm Gen D Feed Wtr in 2 F
Stm Gen D Stm Qut 1 F

Stm Gen D Stm Qut 2 F

Stm Gen A Nar Rng 1 L

Stm Gen A Nar Rng 2 L

Stm Gen A Nar Rng 3 L

Stm Cen A Wide Rng L

Stm Gen B Nar Rng 1 L

Stm Cen B Nar Rng 2 L

Stm Gen B Nar Rng 3 L

Stm Cen B Wide Rng L

Stm Cen C Nar Rng 1 L

Stm Gen C Nar Rng 2 L

Stm Gen C Nar Rng 3 L

Stm Gen C Wide Rng L

Stm Gen D Nar Rng 1 L

Stm Gen D Nar Rng 2 L

Stm Gen D Nar Rng 3 L

Stm Gen D Wide Rng L

Pressurizer 1 L
Pressurizer 2 L
Pressurizer 3 L
Pressurizer Lvl Control §S.
Source Rng Detector 1 Log
Source Rng Detector 2 Log
Source Rng Detector 1 Log
Interm Rng Detector 2 Log
PWR Rng Top Detector Q
PWR Rng Bottom Detector
PWR Rng Top Detector Q
PWR Rng Bottom Detector
PWR Rng Top Detector Q
PWR Rng Bottom Detector
PWR Rng Top Detector Q
PWR Rng Bottom Detector

0 0 0O 0O POoov

o W W N
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POST TRIP REVIEW ADDRESSES
NOO495A PWR Rng Channel 1 Q (Unit 1 Only)
NOOS50A PWR Rng Channel 2 Q (Unit 1 Only)
NOOS1A PWR Rng Channel 3 Q (Unit 1 Only)
NOOS2A PWR Rng Channel 4 Q (Unit 1 Only)
P0O398A Tb First Stage 1 P
P0399A Tb First Stage 2 P
PO400A Stm Gen Stm Qut
PO401A Stm Gen Stm Qut
P0402A Stm Gen Stm Out
P0420A Stm Gen Stm Out
P0421A Stm Gen Stm Out
P0422A Stm Gen Stm OQut
P0440A Stm GCen Stm Qut
PO441A Stm Gen Stm Out
P0442A Stm Gen Stm Out
PO04€0A Stm Gen Stm Qut
PO461A Stm Gen Stm Out
P0462A Stm GCen Stm Out
P0480A Pressurizer
PO481A Pressurizer
P0482A Pressurizer
P0483A Pressurizer
P1000A Containment
P1001A Containment
P1002A Containment
P1003A Containment
Q0340A Unit Generator Gross
T0400A RCL A 1 T-Avg.
T0403A RCL A 1 DT
T0406A RCL A1 Cold T
T0407A RCL Overpwr DT 1 SP
TO0410A RCL Overtemperature AT Setpoint
TO0420A RCL 1 T-Avg.
T0423A RCL 1 DT
T0426A RCL Cold T
T0427A RCL Overpwr DT 1 SP
TO0430A RCL Overtemp DT 1 SP
T0440A RCL 1 T-Avg.
T0443A RCL 1 DT
TO0446A RCL Cold T
TO0447A RCL Overpwr DT 1 SP
TO0450A RCL Overtemp DT 1 SP
T0460A RCL 1l T-Avg.
T0463A RCL 1DT
TO466A RCL Cold T
TO467A RCL D Overpwr DT 1 SP
TO0470A RCL Overpwr DT 1 SP
TO481A Pressurizer Stm T
TO0456A RC T-Ref.
TO497A RCL Auct. DT
TO499A RCL Auct. T-Avg.

DoDonoOoOQOwwm>» >
WNHWNDFWLWNDHEWND -
‘v 'y'y'yu'u'ututo o oo

CoOOoOOoOoOoOnOONWwWowww>»
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SAMPLE FOST TRIP REVIEW OUTPUT
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5)

6)
7)
8)
9)

TRIP
DESCRIPTION

Manual

Pwr. Range Neutron
Flux

a) Low

b) High

Pwr. Range Flux Kate
a) Positive
b) Negative

Intermediate Range
Neutron Flux

Source Kange
Neutron Flux
OTAT
oraT

Low PZR. Press

High PZR Press

10)High PZR Lvl.

11)Loss of Flow

12 PMP 4021.TRP.001

APPENDIX B

FROTECTION AND SAFEGUARDS SETPOINTS

UNIT 1
SETPOINTS

25%
109%

5% In 2 sec

5% In 2 sec

25%

(Current Eguival.)

(9.6 x 10-"amps)

9 x 10%ps

As Per Tech Spec
As Per Tech Spec
1872 psig

2378 psig

91%

90%

£25%
<109%

<5% In 2 2 sec
$5% In 2 2 sec

$25%
(Current Equival.)

<10%cps

21865 psig
<2385 psig
£92%
290%

25%
109%

S% In 2 sec
5% In 2 sec

25%

(Current Equival.

(8.1 x 10-"amps)

9 x 10%ps

As Per Tech Spec
As Per Tech Spec
1966 psig

2378 psig

91%

93%

£25%
£109%

$5% In 2 2 sec
£5% In 2 2 sec
£25%

(Current Equival )

£10%cps

21950 psig
£2385 psig
£92%
290%




12)

13)

14)

15)

16)

17)

18)

TRIP
DESCRIPTION

S/G Wir. Lvl.Low-Low

Stm. /Feed Flow
Mismatch W/Low

S/G Wir Lvl

RCP Undervoltage
RCP Underfrequency

RCP Bkr. Position

Turbine Trip
a) Low Sys. Press.

b) Stop Vliv. Position

Safety Injection
a) Manual

b) High Containment Press

c¢) Low PZR Press.

d) High Stm. Line
Diff. Press.

e) High Stm. Line

Flow Coincident with

Lo-Lo Tavg or

Low Stm. Line Press.

12 PMP 4021.TRP.001
APPENDIX B

PROTECTION AND SAFEGUARDS SETPOINTS

UNIT 1
SETPOINTS
Actual

17%(N.R.)

0.6 x 10%pph
Coincident with
26% (N.R.)

3150 Volts

58.2 HZ

Tech. Spec.

217%(N.R.)
£0.71 x 10%pph
Coincident with
225% (N.R.)
22750 Volts

257.5 HZ

1/4 Open Bkrs Above P-8 NA

2/4 Open Bkrs Between

P-7 & P-8

800 psig
1% open

NA

1.1 psig
1837 psig
100 psad

1.42 x 10° pph for
0+20% Pwr. Ramped
to 3.88 x 10% pph at
100%

541°F

600 psig

2800 psig
21% open

NA

1.1 psig

21815 psig
<100 psid

£1.42 x 10° pph for
0+20% Pwr. Ramped
to 3.88 x 106 pph at
100%

2541°F

2600 psig

UNIT 2
SETPOINTS
Actual

21%(N.R.)

0.6 x lo‘vyh
Coincident with

26% (N.R.)

3150 Volts

58.2 NZ

1/4 Opcn Bkrs. Above

P-8, 2/4 Open Bkrs.
between P-7 & P-8

62 psig
1% open

NA /
1.1 psig
1908 psaig
100 psad

NA

NA
600 psig

Page 2 of 2
Rev. 1

Tech. Spec.

221%(N.R.)

£1.47 x 10%pph
Coincident with

225% (N.R.)

22905 Volts

257.5 12
NA

258 psag
21% open

NA

£1.1 psig

21900 psig
£100 psad

NA
2600 psaig
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ATTACHMENT 2 TO AEP:NRC:0838S
DONALD C. COOK NUCLEAR PLANT
TABLE OF PARAMETERS IDENTIFIED AS

DESIRABLE FOR POST-TRIP REVIEW



Attachment 2 to AEP:NRC:0838S

FROM SAIC REFORT TABLE

Control Rod Position

Neutron Flux Power

Contairment Pressure

Contaimment Sump Level

1. Emergency Operating Procedure E-0 requires operator action to verify Contairment
isolation valves are closed and manually close any contaimnment isolation valves

3

3.1 - Point 025 Reactor Trip NIS - Source Range Level Trip

3.2 - Point 026 Reactor Trip NIS - Intermediate Range Hi Level Trip

3.3 - Point 027 Reactor Trip NIS - Power Range Overpower Trip Low Range

3.4 - Point 028 Reactor Trip NIS - Power Range Overpower Trip High Range

3.5 - Point 029 Reactor Trip NIS - Power Range Fos-Neg Rate Trip
Hathaway Operation Seguence Monitors

!
¢
s
|
|
i
?

. The Bberline radiation monitoring system prints the level when an alarm limit is
exceeded and can provide 10 minute averages for the past 4 hours. The control
terminal /printer is run fram an uninterryptible power source

6. We have redundant contaimment sump level indicators. We do not have a recorder.
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tachmert 2 to AEP:NMRC:0838S

AT
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1) Acceptable
System

12.
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Mm gives indication of initiation of signal.

13.1 - Point 020 Reactor Trip Safety Injection steamline pressure/flow steamline

13. Hathaway Operations Seguence Monitor

MSIV Position
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