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FARLEY NUCLEAR PLANT
UNIT 2
PHASE III TEST PRCCEDURE
501-7-003

NATURAL CIRCULATION WITE SIMULATED
o) CONDITIONS

P ose

This procedure contains the information necessary to
verify plant performance capabilities and provid
operator experience and training in the following
conditions:

1.1 Core heat remcval by NATURAL CIRCULATICN WITH
SIMULATED LOSS OF QOFF-SITE PCWER.

1.2 Core heat removal by NATURAL CIRCULATION WITE

SIMULATED LOSS OF ALL CN-SITE AND OFF-SITE
PCWER.

Initial Conditions

2.3 ¥ is approximately 547°F. The Steam
Dﬁ¥§ is cperating (or available) to maintain
Tave in the Steam Pressure Mcde.

2.2 Pressurizer pressure is being maintained

at approximately 2235 psig by autcmatic operatiocon

of the Pressurizer Pressure Control System.

- P8 Pressurizer level i1s being maintained at
approximately 22% by automatic cperation ¢f the
Pressurizer Level Control System.

2.4 The S/G's ars being maintained at approxi-
mately 33%. The Main Feedwater or AFW System
is operating (or available) to maintain S/G
levels.

2.5 All three RCP?'s are running.
2.6 The CVCS is in a normal at-power lineup.

2.7 Excess Letdown is available for coperation.

1 Rev. O
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Both Shutdown Banks are fully withdrawn.

The reactor is critical at appreximatel
1% power.

RCS Boron concentration and Contrel Bank D
positicon have been adjusted to establish a zerc
moderator temperature ccefficient.

The Core Subcocling Monitor is operable.

Temporary instrumentaticn has Deen installed
as required by Appendix B of this procedure.

The Computer Trend Printer 1s set up ©o
meniter the paramecers specified in Appendix C
of this procecdure.

All test equizment to be used during the
performance of this procedure is operational and
in calibraticn, as verified on the Test Equipment
Record, Data Sheet 1 of this procedure.

The temporary SSPS and ESF modifications
specified in Appendix D of this procedure have
been made.

The Shift Supervisor has been notified of
the impending performance of this procedure.

S/G chemistry is in a condition such that
blowdown may be isolated for the duration of the
test.

Fhone communications are available between
the Control Room and the Main Steam and Feed
Valve Room, 127' Elevation.

One of the MCB trend recorders 1s set up

to monitor the highest reading T/C in the two
hottest core guadrants, as determined Dy th
P-250 incore T/C Map.

Prior to ccmmencing this test, record th
following information (as applicable) on ea~h
recorder Strip Chart:

Test Procedure Number
Recorder Numper

Time and Date
Chart Speed
Scale of each
Input to each

‘U 'o
a
e
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Precautions and Limitaticns

3.1 During natural circulation cperation, Reactor
Coolant flow rates are a small fraction of
normal 100% flow. Consequently temperature
trends are of great valve .n evaluating pliant
conditions.

3.2 Avoié rapid changes in the feeding or steaming
rate. Temperature changes will be delayed due
to the relatively long loop transit tinme.
Pressure changes, however, can occur suddenly
with large fluctuations.

3.3 The Cperational Safety Criteria is to be promi-
nent.y displayed in the Control Room. During
the performance of this test, operaticn of the
plant will be in accordance with the guidelines
presented in the Cperational Safety Criteria,
Appendix A.

3.4 After the RC?'s have been tripped, the normal AT
and T . indications will beccme unreliable (due
to 1lo@"?low in the RTD manifolds). AT and T Ve
shall be calculated using wide range T an
p old: Incore thermocouples will alsogss monitored
tS agovide additional Taot indication.

3.5 Maintain T 1 at approximately the pre RCP Trip
temperaturg 3 order to reduce the errors in the
NIS instruments.

3.6 Do not exceed 5% thermal power at anytime during
the test.

3.7 Do not exceed a primary to secondary differential
pressure of 1600 psi.

3.8 Maintain <.00 psi differential pressure Detween
any two steam lines and steam generator pressure
greater than 585 psig.

3.9 Limit the pressurizer heatup rate to 100°F/HR.

3.10 Limit the pressurizer cocldcwn rate to 200°F/ER.

3.11 Reactor Coolant System Zeatup and Cooldeown Rates
should be limited to SO°F/ER.

3.12 The combination of Reacter Coclant System pressure
and temperature should be limited to the restrictions
of figure 3.4-2 and 3.4-3 in Technical Specificaticns.
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It is anticipated that the moderatcor temperature
coefficient will be zeroc or slightly negative
during the performance c¢f this test. It 1is
possible, however, that the moderator temperature
ccefficient will become slightly positive. Th
operator shculd be aware of the effect of a
positive mcderator coefficient on reactivity
control.

Do not borate wh;le in natural circulation with
the Reactor critical.

Ensure RCP seal injecticn flow 1s maintained
between 6 and 13 gpm to each RCP. Adjustment of
RCP seal injecticn may teccme necessary with
decreasing primary pressure.

Should a Reactor Trip occur while in natural
circulation cperation, close the Aux Spray Valve
2-CVC-EV-8145, ocpen ncrmal charging valve 2-CVC-EV-81l4
close spray valves PCV-444C & D, and restart RC?

2B prior to reclosing the Reactnr Trip Breakers.

Maintain control rods greater than 100 steps
withdrawn during the conduct ¢f this test. If
control rod position cannot meet this criteria,
fully insert Control Bank D and restart 2B
Reactor Ccolant Pump. Contact the Reacter
Engineer for further iastructions.

The maximum differential temperature between the
pressurizer and the spray water i1s 320°F.

Do not use Auxiliary Spray if letdown is isclated.

During the conduct of this test, the Test Supervisor
will make determinations relating tc the amount

of data being recorded (i.e. speed of recorders,
collecting of data, etc.). This determination

will be based on the ability of the collected

data to adequately reproduce the natural circu-
lation cocnditions. The Test Superviscr will

meet the gqualifications of a Test Supervisor as
defined in the FNP-0-AP-31l.

Any time speed is changed on any recorder,

initials, time, date and speed should be listed
on the recorder chart.

- Rev. O
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[nstructicns

4.1

4.2

4.3

4.4

Prepare the Plant Computer to record the data
specified in Appendix C. Record the initial
steady state values as specified in Data Sheet 2.

Place the Pressurizer level controller LK45°9F

in manual and adjust as necessary to establish
constant Pressurizer level before tripping the
Reactor Cocclant Pumps.

Record the time on the recorder charts

in the instrument rack area and/or Control Recom
and start the recorders at an appropriate speed
determined by the Test Superviscr.

Begin recording on the Reactivity Computer.

NOTE

At the initiation of natural
circulation (RCP Trip), the
following system response 1s
expected.

a.) Wide range T s * increase
(7 to 26°F a% i percent power)

5.) Wide range T - slight
decrease or ESﬁgtant

¢.) Ccre Exit Thermocouple - increase
(7 to 26°F at 1 percent power)

d.) Pressurizer level - increase
(3 to 10 percent at 1 percent
power)

e.) Pressurizer Pressure - Lncrease

$ Rev. 0O
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CAUTION

After tripping the Reactor
Coolant Pumps, Reactor Ccolant
System Pressure 1s expected

to increase as much as

50 psi depending on the power
level. Be prepared to use
Auxiliary Spray to control
pressure.

CAUTICN

Following Reactor Coolant Pump
trip, T and AT iundicatien
will be®ifireliable.

NOTE

Steam Generator pressure, level
and flow condition shoulr, be held
as close as possible to stacle
conditions as natural circulatiocn
develops.

To simulate the loss of cffsite power,
perform the follewing:

4.5.1

4.5.2

4.5.3

Place the Steam Dump Interlock Selector
Switches in off for both Train A and
Train B. Place the Steam Dump Steam
Pressure Contreller in manual.

Place the Pressurizer Heater Groups C,
D, E in off.

Simultanecusly trip all three Reactor
Coolant Pumps and the operating Main
Feed Pump.

Cbserve autc start of all three auxiliary
feedwater pumps and auto isolaticn of blowdown.

Place spray valve controllers PK 444C & D
in manual and cpen the Pressurizer Spray Valves.

) Rev. 0
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If Reactor Coolant System pressure exceeds

2285 psig, open the Auxiliary Spray valve
2-CVC-HV=-3145. Maintain regenerative heat
exchanger charging outlet temperature above
350°F and confirm that the 320°F maximum temper-
ature differential can be maintained.

I1f Reactor Coclant System Pressure exceeds

2310 psig, close charging line -alve 2-CVC-HV-8146
and marually throttle the spray valves PCV 444C

& D as required to maintain RC ’ressure below

2310 psig.

Maintain RCP Seal Injection between 6 and
13 gpm to each RCP.

Maintain a constant Reacter Cocolant System

mass by ensuring charging flow is matched with
letdown flow.

NOTE

Pressurizer level will increase
as T increases. After T
beco§8§ stable maintain con§€§nc
Pressurizer level by adjusting
charging flow.

Carefully control Steam Generator levels at
apprnximately 33% level.

NCTE

After tripping Reactor Coolant
Pumps the level may shrink slightly,
then swell as natural circulatio

develcps.
If required, adjvs . pressure setpoin
on the Steam Gen:: . ,wtnospheric Relief Valve

Controllers to ma:atain TS cold leg temperatures
within £ S°F of S47°F.
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NOTE

Natural Circulation will be
stable (within apprcximately
10 to 20 minutes) when:

a.) AT is constant

b.) Wide range ']?._.,Q 1s approxi-
mately equal 25 core exit
thermocouple average tempera-
ture.

When directed by the Test Superv*sor (aft

approximately 30 minutes of steady-state cond,bzons )

Station persconnel in the MSIV Room and man the
headsets in preparation for simulated loss of
all AC power.

Shutdown the Lower Equipment Rcoms Air Eandling
Unit.

Isolate the instrument air to the Turbine
Driven Auxiliary feed pump.

NCTE

The air accumulator should allow
operation of the turbine driven
Auxiliary feed pump for up t

2 hours.

Establish communication with scund powered
phones between the Auxiliary Feedwater Flow
Control Valves, the Atmospher*~ Relief Valves,
the Turbine Driven Auxiliary Feud Pump Rcom and
the Control Rocm.

Isclate the instrument air to the Turbin
Driven Auxiliary Feedwater Pump header flcw
control valves. Use the handwheels to throttle
auxiliary feed flow to the Steam Generaters on
orders from the Control Room.

Isolate the instrument air to the Atmospne*lc

Relief Valves and control steam flow wi the
handwheels on orders from the Control Rccm.

2 Rev. O
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Turn off the Motor Driven Auxiliary Feed Pumps.
Turn off Pressurizer Heater Groups A & B.

NOTE

Auxiliary Spray flow should

be reduced as necessary by adjusting
the spray vulves PCV 444C & D. If
necessary, stop all auxiliary

spray by opening the normal

charging line 2-CVC-BV-8145 and
closing 2-CVC-HV=-8145S th

Auxiliary Spray Valve.

when directed by the Test Supervisor (after
approximately 30 minutes of steady state conditiocns)
perform the following.

4.22.1 Adjust the Steam Dump Steam Pressure
Controller for "O" output.

4.22.2 Position the Steam Dump Interleck
Selector Switches to ON for both Train A
and Train B.

4.22.3 Place the Steam Dump Steam Pressure
Contreller in Aute and adjust the setpoint
to continue to maintain TCold at a
constant temperature.

4.22.4 Return the Atmcospheric Relief Valves
to normal by opening the instrument air
isolation and placing the controllers in
Autcmatic with a setpoint of 1025 psij.

4.22.5 Unisolate the instrument air to the
Turbine Driven Auxiliary Feed Pump.

4.22.8 Start the Lcower Eguipment Reom Alr
Bandling Unit.

4.22.7 Place the switches for Pressurizer
Beater Greups A, B3, C, D, E T0o Automatic.

Fully insert Control Bank D. Verify with
the Reactivity Ccmputer that tlie Reacter
shutdown.

is
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4.27

4.28

4.30

$.31

4.32

4.33

4.34

501-7=Q03

Continue collecting data while the AT reduces

to less than 5°F.

when the AT is < S°F prepare to start RCP
2B by performing the following.

4.25.1 If Pressure has been controlled
ith Auxiliary Spray open the normal
charging valve 2-CVC-HV-8146 and close
the Aux Spray Valve 2-CVC-HV-814S.

4.25.2 Place pressurizer spray valve controllers
in manual - clcsed.

Verify AT is < S°F. Start RCP 2B using
FNP-2-S0OP-1.1. Record data thrcugh the RestartT.

when steady state conditions have been r=ached,
restart RCP 2A in accordance with FNP-2-SCP-l.1l.
Continue recording data through the Restart.

when steady state conditions have been reached,
start RCP 2C in accordance with FNP-2-SOP-1l.1

Return pressurizer level control to Autcma*ic.

Return Pressurizer Pressure Control to Automatic
by placing the spray valve controllers 1n Autcmatic.

Start a Main Feedwater Pump in accordance with
FNP-2-S0P=21.0. Verify the Turbine Driven
Auxiliary Feedwater Pump stops. Control Steam
Generator levels t- maintain ~ 33% level.

Plage the Contrel Switches for the Moter Driven
Auxiliary Feed Pumps tc Auto.

Remove ESF and Sclid State Protecticn actua-
tion blocks in accordance with Appendix D,
unless the next test to be performed require
this modificaticn. If the next tes' require
ESF & Solid State Protecticn Modifi._atiocn, place
N/A in the signature line of the Appendix and
initial.

S
S

Re-instate all safety functions
if a delay of es"“g of 12 hours
or more is anticipated.
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4.35 Notify the shift Supervisor that the test is
completed.

4.36 Attach the printouts and charts from the recorders
and Trend Printer to this procedure, and remove
the recorders if this concludes the Natural
Circulation testing.

Completed by

Time/Date

Acceptance Criteria

P | Natural circulation cooling can be established
and maintained while maintaining S/G levels with
the AFW Pumps (simulated lcss of off-site power).

§.2 Natural circulation coocling can be maintained
while maintaining S/G levels with the TDASW Pump
(simulated loss of on-site and cff-site power).

References
6.1 PLS Decument
6.2 Farley Unit 2 Technical Specifications

6.3 VEPCO North Anna Unit 2 Procedure 2-5T-9

(e 1}
e

Westinghouse Safety Evaluaticn for Farley
Unit 2 Natural Circulation Testing

11 Rev. 0O



501-7=003

Data Sheets, Appendices, and Attachments

501-7-003 Data Sheet 1: TEST EQUIPMENT RECCRD
S01-7-003 Data Sheet 2: INITIAL PLANT CONDITIONS

501-7-003 Appendix A: QOPERATIONAL SAFETY CRITERIA
501-7-003 Appendix B: TEMPORARY RECCRDERS

501-7-003 Appendix C PROCESS COMPUTER TREND BLOCKS
501-7-003 Appendix D: ESF AND REACTOR PROTECTION MODS
501-7-003 Appendix E: CORE AT WITE NATURAL CIRCULATION

S01-7-003 Attachment 1: TRAINING ATTENDANCE SEHEET
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. - Data Sheet 1
f.avision O
Page 1 of 1
DATA SEEET 1

TEST EQUIPMENT RECORD

ST EQUIPMENT~ FNP or CAL DUE DATES W
DESCRIPTION ID NUMBER DATE USED 1
4

-

\

‘1

J{

o

*= This applies conly to temporarily installed test equipment
or iastrumentration. Permanent instrumentation which 1s part
of the system and shown on drawings, should not be included.

Tes: Supervisor

Signature Date



INITIAL PLANT CONDITIONS - STEADY STATE

REACTOR COOLANT SYSTEM

DATA SHEET 2

Pressurizer Pressure PR-444 (Red Pen)

Pressurizer Level LR-45% (Red Pen)

RCS
RCS
RCS
RCS
RCS
RCS

Loop
Loop
Loop
Loop
Locp
Loop

w w N D

Het Leg Temperature

501-7=-003
Data Sheet 2
Revisiocon 0
Page 1 of 3

psig

of

TR-413

Cold Leg Temperature TR-41l0

Hot Leg Temperature

TR-413

Cold Leg Temperature TR=-41l0

Bot Leg Temperature

Cold

Reacter Ccoolant

Reactor Coolant

Reactor Coolaut

Reactor Coclant

Reactor Coclant

Reactor Ccolant

STEAM GENERATCRS

Steam Generator

t2am Generatoer

team GCenerator

TR-413

Leg Temperature TR-41l0

Locp 2A
Loop 2B
Locp 2C

Loop 2A
Loop 2B
Loop 2C

2A Level

223 Level

(]
0

Level

p -
avg

-~

“avg

3

avg

TI-412D
TI-422D
TI-432D

TI=-412A
TI=-422A
TI=432A

LI-474
LI-484

LI-4%4

(Red Pen)
(Red Pen)
(Blue Pen)
(Blue Pen)

(Green Pen) _

(Green Pen)

a¥

ol

ol
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Data Sheet 2
Revision O
Page 2 of 3

Steam Cenerator 1 Level (WR) LR-477 Pen 1 (Red)

Steam Generator 2 Level (WR) LR=-477 Pen 2 (Creen)

0¥

Steam Generator 3 Level (WR) LR=-477 Pen 3 (Blue)

0¥

Steam Generator 2A Pressure 21-473 psig
Steam Generator 2B Pressure PI-484 psig
Steam Generator 2C Pressure PIl-454 psig
Ste2am Generator 2A Feedwatar Flow Fl-476 X 106 #/hr.
Steam Cenerator .2 Feedwater Flow Fl-486 ) 2 106 #/hr.
team Cenerator 2C Feedwater Flow Fl-4%6 X 106 #/hr.
Steam Generator 2A Steam Flow FI-474 x 10° lbs/hr.
Steam Generator 2B Steam Flow Fl-434 X 105 lbs/hr.
Steam Generater 2C Steam Flow Fl=434 X 106 lbs/hr.

NIS Channel N-41 7o
NIS Channel N=-42 %
NIS Channel N=-43 %
NIS Channel N=-44 y 4
NIS Channel NI-35 amps
NIS Channel NI=-36 amps
NOTE

Attach a copy ¢f the computer printout
of the Incore Thermocouple Temperature
Map.



MISCELLANEQUS

TDATW Pump Rcom Temperature (Test Inst.)

501-7=003
Data Sheet 2
Revisicen O
Page 3 of 3

Centrol Room Temperature (Test Inst.)

°F

%

Cutside Air Temperature (Ccmputer)

Cata Taken by

Signature



APPENDIX A

OPERATIONAL SAFETY CRITERIA

501-7=003

Appendix A
Revisicn 0
Page 1 cf 2

During the performance of these tests, plant operations will be
controlled or limited by the following set of criteria for operation.

3. Operational Guidelines (for all Tests)

a.

Primary System Subcceling (T

Margin) (later)

b. Steam Generator water Level ~ 33 percent
¢. Pressurizer Water Level
(1) With RCP's running > 22 percent Span
(2) Natural Circualtion > Value when RCP's
are tripped
4. Loop AT (later)
e. Tave (later)
£ Core Exit Temperature (highest) (later)
g. Power Range Neutrcon Flux < S percent Reactor
Power
h. Control Bank D (later)
- Reactor Trip and Test terminaticn must cccur if any of the
following limits are reached.
a. Primary System Subcooling (Tsat Margin) (later)
b. Steam Generator Water Level < S percent
Narrow
Range Span
2 NIS Power Range, 2 Channels > 7 percent
Reacte
Power
d. Pressurizer water Level < 17 percent Span

or an unexplained
decrease of

more than

(later)

percent not
concurrent

with a T

change id



Any Loop AT

T ave

Core Exit Temperature

(S B ¢ o

. Uncontrolled Rod Moticn

501-7=003
Appendix A
Revisicn 0
Page 2 cf 2

(later)
(later)
(later)

(later)

Safety Injection must be manually initiated if any of the following

limits are reached.

a. Primary System Subccoling (’rSat Margin)
B. Steam Generator Water Level
. Centainment Pressure
d. Pressurizer wWater Level
2. Pregssurizer Pressure
NOTE

Safety Injecticn terminaticn will be in
with the termination criteria set forth

(later)

< 0 percent
Narrow
Range Span
or Equivalvent
Wide Range
level

(later)

< 10 percent Span
Or an unex-
plained
decrease of
mere than 10
percent not
concurrent
with a T
change. 27’9
Decreases by 200
psi or more in an
unexplained manner.

accordance
in TNP-2-ECP-Q.
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Page 1 of 3
APPENDIX B -

Connect tempcrary strip-chart reccrders as indicated below.

1.0 Reactivity-Computer Recorder

a. Flux
b. Average wide range T.. .
- Average wide range THOT

4. Reactivity

NOTE

Set the chart speed on the following
records to 125 mm/min.

2.0 Strip-Chart Recorde:r No. 1l

Channel Connection Mcnitoring
1 FP=4148, Cl=-432 RCS Flow, Loop 1
2 FP-4248, Cl-433 RCS Flow, Locp 2
3 FP=434B, Cl-434 RCS Flcw, Loop 3
+ PP-455F, Cl-428 ressurizer Pressure
S LP-459B, Cl-442 Pressurizer Level



3.0 Strip Chart Recorder No. 2

Channel

[ Y L S L

Connection

PP=-474D, C2-443
LP-474B, Cl-429
FP-474B, C2-74l
PP-4848, C2-444
LP-484B, Cl=-430
FP-4848, C3-746

4.0 Strip-Chart Recorder No. 3

Channel

n

(s N

Connection

PP-494B, C2-445
LP-494B, Cl=-431
FP-494B, C3-748

FQ-3229A, CJ-234, Pins 21 & 22

.J.

FQ=32298, CJ-234, Pins
Pins

FQ=-3229C, CJ=-234,

.0 Strip-Chart Recorder No. &

Channel

r

Connecticn
FQY-122, C8-522
FQY=-150, C6-433
FPP=403B, C4&=-433
TD=454, C6-636

TD-433, CE-636

S01=-7=003

Appendix B
Revision O
Page 2 of 3

Monitoring

S/G No. 1 Pressure

S/G No. 1 Level

.—4

S/G No. Steam Flow
S/G No. 2 Pressure

Level

ro

S/G No.

S/G No. 2 Steam Flow

Monitoring
S/G No. 3 Pressure
S/G No. 3 Level
S/G No. 3 Steam Flow
S/G No. 1 Aux Feed Flow

S/G No. 2 Aux Feed Flow

S/% No. Aux Feed Tlow

(98]

Monitoring

RCS Charging “low

RCS Letdown Tlow



S01-7-003

A . Appendix B
Revision O
Page 3 of 3 4
6.0 Strip=-Chart Recorder No. S
Channel connection Monitering
|
. . |
1 TP=-413A, Cl=435 Wide Range THOT Locp 1
2 TP=-410A, C2-435 wWide Range TCQLD Leep 1
3 TP-423A, Cl-436 Wide Range Tgon LoOP 2
- |
- TP~420A, C2-426 Wide Range TCOLD Loop Zi
) TP-433A, Cl=-44l wWide Range THOT Loop 3
6 TP-430A, C2-44l Wide Range TCOLD Leop 3

The above installation has been completed and check=-out is satisfactory.

Completed by: £
Signature Date
Test Supervisor [ o
' Signature Date
The above installation has been removed.
Completed by: / J
Signature Date
Test Supervisor / ]

Signature Date
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Appendix C
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APPENDIX C
PROCESS COMPUTER TREND BLCCX A
COLUMNS ADDRESS PARAMETER UNITS
1 TC406A RCL A TCOLD °F
2 T0426A RCL 8 Toqrp °F
3 T0446A RCL C TCOLD °F
2 TC41%A RCL A THOT °F
5 T043%A RCL B THOT °F
8 TO045%A RCL C THOT °F
7 T04Q0A TAVG LOCP A °F
8 TC0420A TAVG LOOP B o i
S T0440A TAVG LOQP C °F
10 TC403A AT LOOP A
1l T0423A AT LOCP B y 4
12 T0443A AT LOOP C %
13 Fo0l28a CEARGING FLOW GEM
P FOl34A LETDCWN FLCW G2M
1§ Ul2s0 BEIGEEST REL FUEL ASSY PWR
16 Lo4s0A PRESSURIZER LEVEL y 4
17 L0112A VCT LEVEL %
18 U125l BIGEEST REL ASSY PWR INDENT
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Appendix C
Revision 0
Page 2 of 3
PRCCESS COMPUTER TREND BLOCK B :
COLUMNS ADDRESS PARAMETER UNITS
1 L0400A S/G A LEVEL y 4
2 L0420A §/G B LEVEL %
3 L0440A S/G C LEVEL A
R P0400A S/G A PRESS PSIG
3 P0420A S/G B PRESS PSIG
8 P0440A S$/G C PRESS PSIG
7 P0483A PRESSURIZER P PSIG
8 P0499%9A RC SYSTEM P PSIG
9 PO142A CEARGING PRESS PSIG
10 Uo482 AVG PZR PRESS PSIG
11 UQ483 AVG PZR LEVEL %
12 Ullils RX THERMAL PCWER MW
13 Ul170 AVG T/C TEMP °F
14 AS REQUIRED BOTTEST T/C (QUADRANT 1) °F
15 AS REQUIRED HOTTEST T/C (QUADRANT 2) i
16 AS REQUIRED BOTTEST T/C (QUADRANT 3) °F
17 AS REQUIRED BOTTEST T/C (QUADRANT 4) °F
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PROCCESS COMPUTER TREND BLOCK C ;
COLUMNS ADDRESS PARAMETER UNITS

P R TO003A INCORE T/C °F
” 4 TO0Q06A INCORE T/C °F
3 TOQO02A INCORE T/C °F
4 TOQOSA INCORE T/C e
S TC020A INCORE T/C °F
8 TO024A INCCRE T/C °F
7 T0022A INCORE T/C °F
8 TO0023A INCORE T/C °F
9 TO0043SA INCORE T/C °F
10 TC033A INCORE T/C °r
11 TO036A INCCRE T/C °F
12 TO0029A INCORE T/C °F
13 TOO030A INCCRE T/C °F
14 TO0046A INCCRE T/C °F
15 TO0C48A INCORE T/C °F
16 TCC4<2A INCORE T/C °F
17 PO4395A RC SYSTEM P PSIG

18 PCa4A PRESSURIZER P PSIG
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APPENDIX D

ENGINEERED SAFETY FEATURES AND
REACTOR PRCTECTION MODIFICATIONS

During the performance of these tests, modificaticns will De
made to the Engineered Safety Features and the Reactor
Protection Systems. The systems will cperate as specified
below.

All auto Safety Injecticn (SI) functions, except
Reactor Trip will be blocked. A Safety Injecticn
actuation signal will result in the following:

a. Reactor Trip.
b. Control Rocm Trip Indication and Alarms.
- safety Injection actuation can be initiated by manual
switch operaticn.
3. The High Steam Line Differential Pressure signal will
be olocked.
4. Containment Spray and actuation system will not be
changed.
$. Containment Phase A Isclation will not operate autcma-
tically. t can be initiated manually by Phase A
manual actuation or Safety Injection manual actuation.
6. Phase B Isolation system will not te changed.
T Steam Line Isolation will result frcm any cne ¢f the
following:
a. Containment Pressure - High 2.
- P Steam Line Pressure Low with Manual Unblock.
e High Steam Flcow coincident with Low=-Low rave
with Mapual Unblock.
8. Feedwater Isolaticn will result Irom:
a. High-High Steam Cenerator Water Level.
b. Manual 3jafety Injecticn.
e Reactor Trip with Low T

ave’
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Motor Driven Auxiliary Feedwater Pumps will start £from
any one cf the following:

a. LOSP Sequencer signal.
D. Main Feedwater Pump Trip and NO Blackout signal
present.
S 2 of 3 Low=-Low Level signals cn one Steam Generator.
NOTE

Setpoint is changed from 17 percent
NR Level toc 5 percent NR Level.

d. ESS Sequencer signal following Manual initiation
of Safety Injection.

Turbine DLr.ven Auxiliary Feedwater Pump will start
from any one of the follewing:

a. Urdervoltage cn 2 of 3 Reactor Coclant Pump
Buses.
B. 2 of 3 Low=Low Levels on 2 of 3 Steam Generators.

The following Reactor Trip signals will be blocked.
a. Overtemperature AT
b. Qverpower AT

The following Reactor Trip signals will be blocked by
the normal P-7 interlock.

a. Low Primary Coclant Flow.
b. Undervecltage

S. Underfrequency

d. Pressurizer Low Pressuce
e. Pressurizer High Level

£ Turbine Trip signal
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The following Reactor Trip signals will be operable at
the setpoint specified.

a. Power Range, Low Range (later) percent
Neutron Flux Reacteor Power
b. Intermediate Range, (later) percent
Neutron Flux Reactor Power.
c. Steam Generator Water Level (later) percent
NR Level

The following Reactor Trip signals will not be changed.

a. Pressurizer High Pressure
b. Low Feedwater Flow

¢. Safety Injection input

d. Manual Reactor Trip

Power Range, Neutron Flux High Positive Rate
Power Range, Neutron Flux High Negative Rate

Scurce Range, Neutron Flux

[& B e m o

Pcwer Range, High Range Neutron Flux.

Mcdify the Solid State Protection System for performing
Natural Circulaticn Testing as follows:

1.1 Place Train A Solid State Protection System in
Test as follows:

1.1.1 Place the Multiplexer Test switch for
rain A in the INHIBIT position. Then,
have the Operator close the BYPASS
breaker which parallels the reactor trip
breaker for Train A. Confirm this
action by verifying the following:

O&d

D

The Cperator must rack-in the
BYPASS breaker prior to closing.



1

.2

1.1.3

Install
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- P e B, | The General Warning lamp for
Train A illuminates.

2.2.1.2 The red break.r position
indicator BYA for Train A
under test) is illuminated on
the MCB.

1.1.1.3 Annunciator E24, SSPS TR A
TROUBLE actuates.

On the Output Relay Test Panel, place
the Mode Selector switch in the TEST

position and verify that the OPERATE

lamp goes off.

On the Logic Test Panel, place the Input
Error Inhibit switch in the INHIBIT
position.

Test Jumpers in Train A Solid State

Protection Cabinet as follows:

1.2.1

A313-36
1.2.2

A213-36
1.2.3

A2l3-42
1.2.4

A312-4 to logic ground-Train A

1.2.6

A313-4 to logic ground-Train A

Using a Test Jumper, connect Universal
Board A313 pin 36 to logic ground.

to legic ground-Train A

Using a Test Jumper, connect Universal
Board A213 pin 36 to legic ground.

te logic ground-Train A

Using a Test Jumper, cocnnect Universal
Board A213 pin 42 to logic ground.

to logic ground-Train A

Using a Test Jumper, ccnnect Universal
Board A216 pin 36 to logic ground.

to logic ground-Train A

Using a Test Jumper, connect Universal
Board A312 pin 4 to logic ground.

Using a Test Jumper, connect Universal
Board A313 pin 4 to logic ground.




1.3

501-7-003
Appendix U
Revision 0O
Page S5 of 12

Return Train A Solid State Protecticn System to
service as follows:

2.3
1.3.

1.3,

1.3.

1.3

1
2

3

+

9

Place the Mode Selector switch to CPERATE.
Have the Operatcr place the following

manual block switches for Trains A and B
in the BLOCK position.

NOTE

Blocks will not be set unless tielr
associated permissives are present.

1.3.2.1 Source Range Block and Reset
1.3.2.2 Intermediate Range Block
3.3.2:3 Power Range Blocck LO S.P.
1.3.2.4 LO Tave SI-A(B) Block and Reset
1.3.2.9 LO PRZ SI-A(B) Block and Reset

Place the Input Error Inhibit switch €o
NORMAL.

Verify that both Reactor Trip Breakers
are closed.

Bavc the Qperatcor cpen and rack out the

BYPASS breaker wnich was closed 1n Step
: W oy

NCTE

The General Warning lamp should

uy
(8]
O
()]
n

CAUTICN

Prior to performing Step 1.3.6, ensure
that a General wWarming dces not 2X1istT
for the opposite Train.
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1.3.6 Return the Multiplexer Test switch for
Train A to the NCRMAL positiocn.

2:3.7 Verify that MCB annunciator E24 for
Train A is extinguished.

Place Train B Solid State Protection System in
Test as follows:

3:4.1 Place the Multiplexer Test switch for
Train B in the INHIBIT positicn. Then, have the
Operator close the BYPASS breaker which parallels
the reactor trip breaker for Train B. Confim
this action by verifying the following:

NOTE

The QCperator must rack-in the BYPASS
breaker prior to closing.

1.4.1. The General wWarning lamp for

Train B illuminates.

[

.4.1.2 The red breaker pesiticn
indicator BYB (for Train B
under test) is illuminated on
the MCB.

[ 3

1.4.1.3 Annunciator E2S, SSPS TR B
TROUBLE actuates.

1.4.2 On the Cutput Relay Test Panel, place
the Mode Selector switch in the TEST
position and verify that the OPERATIE
lamp goes off.

1.4.3 On the Logic Test Panel place the Inpucl
Error Inhibit switch in the INEIBIT
position.

Install Test Jumpers in Train 3 Solid State
Protection Cabinet as fcllows:

1.5.1 Using a Test Jumper, connect Universal
Board A313 pin 36 to logic ground.

A313-36 to logic ground-Train
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3:.5.2 Using a Test Jumper, connect Universal
Board A213 pin 36 to logic ground.

A213-36 to logic ground-Train B

1.5.3 Using a Test Jumper, connect Universal
Board A213 pin 42 to logic ground.

A213-42 to logic ground-Train B

1.5.4 Using a Test Jumper, connect Universal
Board A216 pin 36 to logic ground.

A216-36 to logic ground-Train B

1.5.5 Using a Test Jumper, connect Universal
Board A312 pin 4 to leogic ground.

A312-4 to logic ground-Train B

1.5.6 Using a Test Jumper, connect Universal
Board A313 pin 4 to logic ground.

A313-4 to logic ground-Train B

Return Train B Solid State Protéction System to
service as follows:

1.6.1 Place the Mcde Selector switch to OPERATIE.
1.6.2 Eave the Cperator place the following

manual block switches for Trains A and B
in the BLOCX position.

NOTE

Blocks will not be set unless their
associated permissives are present.

1.6.2.1 Source Range 3lock and Reset

. 8.2.2 Intermediate Range Block

1.6.2.3 Power Ranca Zlock LO S.P.

1.6.2.4 LOT SI-A(B)‘Block and
ReseB "

1.6.2.5 LO PRZ SI-A(3) Block and Reset



1
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Place the Input Error Inhibit switch to
NORMAL.

Verify that both Reactor Trip Breakers
are closed.

Have the Cperator cpen and rack cut the

BYPASS breaker which was closed 1in Step
1.4.1.

NCTE

The General wWarning lamp should go off.

CAUTICN
Prior to performing Step 1.6.6, ensure

what a General Warning dces not exist
for the opposite Train.

Return the Multiplexer Test switch for
Train B to the NCRMAL positicn.

Verify that MCB annunciator E25 fer
Train B is extinguished.

Test Superviser /

“Signature TDate
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The following Instrumentation Setpoint changes will be
made for performing Natural Circulation Testing.

21 Change 17% Steam Generator Lo Lo trip to %
by adjusting the signal comparator card to
VDC trip and VDC reset per
the following Procedure.

Signal Comparator Card Procedure No.
LT 474A FNP-2-5TP=-213.1
LT 475A FNP=-2-5TP-213.2
LT 476A FNP=-2-5TP=-213.3
LT 484A FNP-2-5TP-213.4
LT 485A FNP-2-STP=-213.5
LT 486A FNP-2-5STP=-213.6
LT 494A FNP=-2-5TP-213.7
LT 495A FNP-2-5STP-213.8
LT 456A FNP=-2-5TP=-213.9

2.2 Verify Power Range Low Neutron flux trip is set
at percent Reactor Power per FNP-2-STP=-228.5,
228.6, 228.7, and 228.8.

2.3 Verify Intermediate Range Neutron flux is set at
IR Amps =2qQuivalent to percent Reactor
Power per FNP-2-STP-225.3 and 228.4%.

Test Supervisor __ . /
Signature Date
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Return the Sclid State Protection System to Normal,
following completion of Natural Circulation Testing or
when directed by the Test Superviscr, as follows:

- Place Train A Solid State Protectiocn System 1in
Test in accordance with Steps 1.1.1 through
P R R

3.2 Remove the Test Jumpers from Train A Solid State
Protection Cabinet that were installed in Section
Wy 8
3.2.1 Test Jumpers remcved:

A313-36 to logic ground-Train A

A213-36 to logic ground=-Train A

A213-42 to logic ground=-Train A

A216-36 to logic ground-Train A

A312-4 to logic ground-Train A

A313-4 to legic ground-Train A

3.3 Return Train A Solid State Protection System to
service in accordance with Section 1.3.

3.4 Place Train B Sclid State Protection System in
Test in accordance with Steps 1.4.1 through
1.4.3.

3.5 Remove the Test Jumpers from Train B Solid State
Protection Cabinet that were installed in Section
2+9
3:3.1 Test Jumpers remcved:

A313-36 to logic ground-Train

A213-36 to legic ground-Train

A213-42 to logic ground-Train

3
B
2
B

A216=36 to logic ground-Train

A3l2-4 to logic ground-Train B

A313-4 to logic ground-Train
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3.6 Return Train B Solid Stare Protection System to

service in accordance with Secticn 1.6.

Test Supervisor /

“Signature Date
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Return Instrumentation Setpoints to Nermal, following
completion of Natural Circulation Testing or when
directed by the Test Supervisor, as follows:

4.1 Return Steam Generator Lo-Lo level trip from

percent to 17% per the following procedures.

Signal Comparator Card. Procedure No.
LT 4743A FNP-2-STP=-213.1
LT 475A FNP-2-STP-213.2
LT 476A FNP-2-5TP-213.3
LT 484A FNP-2-5TP-213.4
LT 485A FNP-2-STP=-213.5
LT 486A FNP-2-STP-213.5
LT 454A FNP=-2-5TP-213.7
LT 4%5A | FNP-2-5TP-213.8
LT 496A FNP-2-5TP=-213.9

4.2 Return the Power Range Low Neutren flux trip
Setpoint to 25% Reactor power, per
FNP-2-STP-228.5, 228.6, 228.7 and 228.8.

4.3 Return the Intermediate Range Neutron flux trip
Setpoint to Normal per FNP-2-5TP-213.3 and
213.4.

Test Superviscr /
Signature Date
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APPENDIX E
CORE AT WITE NATURAL CIRCULATICN
(Estimated Range)
POWER LEVEL (2) OPERATING LOCPS (3) QPERATING LOCPS
1 (later) (later)
1l (later) (later)
3 (later)

NOTE

These values of AT reflect an uncertainty
of 0.5% core power.
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T Attachment 1

NOTE

The Training Attendance Sheet will be provided in the Control
Room by the Training Department, prior to the performance of
this procedure.



