
PACIFIC OAS AND ELECTRIC COMPANY
STATI% CNSTIU CTICH DEPARTMENT

DIABLO CANYON PRQTECT

UNIT 1

TEST PROCEIURE NO. 42.7

NAKRAL CIRCULATION BOR(8 MIXIMJ TEST

1.0

This test will accomplish the following:

1) Verify that the Reactor Coolant System can be borated to the COLD

SHUTD%N oonoentr ation.

2) Conf i@a that adequate mixLng of borated water added
prior to cooldcwn can be achieved under natural
oirculation conditions.

3) Confirm oooldown and depressur&ation cf the reactor fran normal
HOT STANDBY to CITED SHUTDOWN conditions can be accaaplished
using only safety related equipaent.

Obtain reactor vessel head cooldown rates.

5) Verify adequate water volume availaM.e in the Condensate
Storage Tank to cooldcwn the plant.

2.0

After the 100 hour Acceptance Test (Ref. T.P. 43.6), the main turbine and reactor
wQ.1 be tripped and the plant allowed to stabil&e to HOT STANDBY Conditions
(Ref. T.P. 43.4). Mith the Reactor Coolant System (RCS) at specified HOT STANDBY
(lSDE 3) conditions, all Reactor Coolant Pumps will be tripped, natural circulation
conditions established and then 900 gallons of 12$ Boric Acid i+ected into the RCS
by aligning a centrifugal charging pump to the Boron I+ection Tank.

The RCS will be maintained at HOT STANDBY conditions for at least four hours and
sanpled every twenty minutes to verify boron mixing. When the RCS boron concentration
(C ) is stable + 20 ppm between loops) and at least 4 hours have elapsed
since natural circulation had been estahlished, cooldown of the RCS will oommence
using the 10$ atmospheric steam dumps. RCS Coolant volume and RCP seal flow will be
maintained by charging hlended Boric Acid frem the VCT.

Mhen RCS temperature of less than 350 deg. P has been reached, depressurization of
the RCS will oommenoe. Once an RCS temperature and pr essure of approxLmately 350 deg. P

425 psig have been established, the RHR system vill be aligned to the RCS and the
ant brought to~LD. SHUTDOMN.ooaditionp (MODE 5).
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TEST PROCEQJRE NO. 42.7 061332

(Continued)

test will terminate when 1) the temperature in all RCS hot legs is less than 200

deg. F, 2) fluid tenperature in the Upper Head region is less than 300 deg. F and

3) RCS decay heat is being renoved by the RHR system.

Listed below is a general outline of the testst sequence of events:

JLGXZKIXX

1) Trip Plant Fran 100$ Power (T.P. 43.4)

2) Stabilize to HOT STANDBY Conditions (Section 5.0)

3) Establish Natural Circulation (Seotion 6.1)

4) Infect BIT, Verify Boron Mixing and Maintain HOT STANDBY for 4 Hrs.
(Section 6.2)

5) Cooldown to RHR Initiation (Seotion 6.3)

6) Depressurize to RHR Initiation (Seotion 6.4)

Stabilize to COLD SHUTDOWN using RHR (Section 6.5)

3.0

3. 1 Piping Schenatics:
II

Reaotor Coolant System
Chenical and Volume Control System
Nuclear Steam Supply Sampling System

102007-17
102008-25
102011-19

3.2 DCPP Unit I Technical Specifications

3.3 Diablo Canyon FSAR

3.4 Precautions, Limitations and Setpoints 663229-47-11

3.5 Instrunent Schenatios:

Multivariable Instrument System
Flow Instrument stem
Pressure Instr Nnent System

102036-18
102032-21
102034-22

-FOR WFORVATtQN QNDr"
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TEST PROCENRE NO. 42.7

3.6 Nuclear Plant Operations Department Emergency Operating Procedures

OP-0. 1 Reactor Trip Response
OP-4 Loss of All AC Power
OP-0.2 Natural Circulation Cooldown

3.7 Nuclear Plant Operations Department Operating Procedures

L-5
K-1
B-2
A4:V
B-1C:I
AP-6
AP-17
AP-18
AP-19

Plant Cooldown from Minimum Load to COLD SHUTD(MN

Compressed Air System (Part 4)
Residual Heat Renoval System
Pressurizer Heaters - Emergency Operation
12$ Borio Acid System - Place in Service
Emergency boration
Loss of Charging
Loss of Normal Letdown
Malfunotion of Reactor Makeup Control System

3.8 Startup Test Procedure 40.0 - Startup Program Master Document

3.9 1967 ASME Steam Tables

0 Diablo Canyon Q» List

3.11 "Natural Circulation Pre-Test Report"

3.12 NRC Branch Technical Position RSB 5-1, »Design Requirements of the Residual
Heat Ranoval Systea».

3.13 Diablo Canyon Site Units 1 and 2 Final Safety Analysis Report Appendix J,
»Systems/Equipment for Achiering and Maintaining Hot Standby and Cold Shut-
down of Diablo Canyon Unit Nos. 1 and 2 following SSE."

4.0

4.1 Steam Dump System available as required (minimum 10$ capacity).
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¹.2 The Test Reoorders listed on the attached Data Sheet entitled «Recorder
Parameter Check List» have:

a) required calibration information recorded

06%'3'j2

b) been oonnected to test points for data acquisition

o) scaling a+usted per above Data Sheet

d) associated traces identified with parameter measured,
recorder and test point number, chart speed, scaling
and time and date

h

e) oalibration information listed for the associated recorder
and test points "TEST INSTHJMENT LIST" (Form S-50).

¹.3 Condensate Storage Tank 1-1 contains sufficient water to oomplete this test.
(90$ level ainhcum). Record the level~

¹.¹ Verify that Aux. Boiler 0-1 or 0-2 are aligned to CST 2-1 and are available
to supply gland steam to the oondenser.

N.nimum of 100 clean bottles available for boron samples.

¹.6 Chem. lab set up to give boron concentration analysis.

4.7 RCS boron concentration has stabilized. Record the value: ~pa.
¹.8 Verify that magnetic themocouples (T/C's) have been attached to the vessel

head and that a temper ature recording device is available. Indicate T/C
locations on Figure 1.

X}XE: Record instrument data and verify calibration on the attached
TEST INSTHJ MENT LIST.

¹e9 Verify that the P-250 has been reprogrammed so that T/C maps can be obtained
without RCP's running.

¹.10 Arrange to have incore thermocouple data (short form) printed on request.

Egg,: If the P-250 program is not operable, thezmocouple maps oan be
obtained fran PAM 3 and PAM ¹ panels,

¹.11 Verify Sub-Cooled Margin Monitor is in service.

'12 Verify a minimen of 8,000 gallons of 125 borio acid is available.

"FOR IMFOI5lATIONGNL'f"





TEST PROCEGlRE NO. 42 ~ 7 O61332

This should satisfy the minimum Tech. Speo. Requirement of 5106 gallons
and an estimated usage of approximately 2000 gallons during the perform-
ance of this test.

4.13 Verify incore thermooouple recorders on PAM I panel are in service.

These recorders (2 pen r ecor ders, TR65 A&B) reoord both the highest and next
highest thermocouple temperatures for Trains A and B respectively.

4.14 Verify that instrumentation to record accumulator pressur es have been in-
stalled on the following back-up air accumulators:

4.14.1 Back-up accumulator for valves 8145, 8146, and 8147

4.1¹.2 Back-up accumulator for valve 8148

4.14.3 Back-up accunulator for PCV-455C

4.1¹.4 Back-up accumulator for PCV-456

¹.14.5 Back-up accumulator for HCV-142

4.14.6 FCV-36¹ RHR Hx 1-1 CCW Supply Valve

.v
4.14.8

FCV-365 RHR Hx 1-2

FCV-602 ASW Supply

FCV<03 ASW Supply

CCW Supply Valve

to CCW Hx 1-1

to CCM Hx 1-2

The compressed air bottles for the 100$ steam dumps have test gauges
installed already. Record instrument ranges and accur acies on the
attached S-50 Test Instrument List.

4.15 All test instrments and permanent plant instruments necessary for data
acquisition are available, calibrated and listed with the appropriate in-
formation on the attached Test Instrument List (S-50 Form).

5 0

In the oonduct of this test, some equipment will be employed which may not be
available during aotual anergency Natural Circulation conditions. Such equipnent
and the Justification for using it are specified below:

a) Reactor Sakeup Control Systan is employed to retain the VCT as
the charging pump suotion supply rather than transferring suction
to the RWST, due to potentially high dissolved oxygen levels in RWST.

"FGR lNFGRMATIGN GMLV"
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5.0 (Continued)

8) The Control Rod Drive Mechanian (CRDM) lift, stationary and holding
coils are designed to operate at tenperatures between 68 deg. F and

392 deg. P. ThereforeP the CRDM fans will be operated to protect
the CRDH ooils. Once the reactor vessel head teaperature approaches
350 deg. F the CRDM fans will be tripped so that vessel head cooldown
rate can be detenained without the CRDM fans operating.

c) If steam dump usage exceeds the available capacity of the Condensate
Storage Tank, CST makeup will be initiated by aligning the Hotwell
Re)ect to the CST. Note any CST makeup requiranents in the attached
«Remarks» section.

Steps 5.1 through 5.8 shall be performed prior to the plant trip.

The following trend data is taken for information only. Therefor e,
a trend point is not available, enter N/A in the checkoff space and
continue with the test.

5.1 Place the following points on a computer trend block:

a) Vide range temperatures

Loop 1

Thot TOII19A
Toold 704064

Loop 2

T0439A
T0426A

Loop 3 Loop 4

1'OII59A . 704794
704464

70466')

RCL 1.4 Hot Leg Pressure

POII99A

c) Pressurizer Pressure - Choose one channel, enter N/A for those channels
not monitor ed

Channel 1 Channel 2

P0480A P0481A

d) Pressurizer Level Channels - Choose
channels not monitored

L0480A L0481A

e) PressurizeeVapor Tanperature

T048'I A

f) PressurizegLiquid T8mperature

T0480A

Channel 3 Channel 4

P0482A 204838

one channel, enter N/A for those

L0482A

"FOR kNFORlNATiON
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5.1 (Continued)

) Steam Generator Level (Narrow Range)

SG 1 SG 2 SG 3 SG 4

L0400A L0420A L0440A L0460A

h) Steam Generator Pressure — Choose one channel per steam generator;
enter N/A for those channels not monitored.

S/G 1-1 S/G 1-2 S/G 1-3 S/G 1-4

P0400A
P0401A
P0402A

P0420A
P0421A
P0422A

P0440A
P0441A
P0442A

P0460A
P0461A
F04 62 A

i) Regeneration Heat Exchanger Charging Flow Temperature

T0126A

)) Charging Flow

F0128A

k)

OI

Condensate Storage Tank level

L2200A

l) NIS Source Range

N0031A N0032A

m) Control Rod Drive Mechanism Fan Suction Temperatures

CRDM l-l CRDM 1-2 CRDM 1-3 CRDM 1-4

T1034A T1039A T1044A T1061A

n) Vessel Shield Wall Temperature

Southeast Southwest Northwest Northeast

T0720A T0721A T0722A T0723A

5.2 Place the following incore T/C s on a computer trend block:

TT 16 TT 21 TT 25 TT 49

T0016A T0021A T0025A T0049A

E: These T/C s have been modified to monitor the upper head fluid temperature.





TEST PROCEDURE NO. 42.7 0613gp

5.3 Isolation valves for Pressurizer power operated relief valves open and
operable. 80008

80008
80000

5.4 Pressurizer liquid sample space on recirculation to VCT.

. 5.5 CRDH fans ~. (Three fans minimum.)

5.6 Verify centrifugal charging pumps8 recirculation paths are properly aligned.
1-1
1-2

5.7 Primary Water Nakeup Pumps 1-1 and 1-2 are available.

5.8 A Shutdown Rargin Calculation, STP R-19, has been performed to verify adequate
shutdown margin for &de 3 Hot Standby conditions.

5.9 Reactor has been tripped from 100$ power (Ref. T.P. 43.4). Reoord date and

time of the trip:
Date Dms

5.10 Plant is stabilizing to HOT STANDBY Conditions per T. P. 43.4.

5.11 Source Range Nuclear Instruments are in operation (i.e. P-6 is cleared).

5.12 All Reactor Coolant Pumps running.

5.13 Steam pressure maintained at approximately 1005 psig by using steam dump to
condenser (Steam Header Pressure Contr ol).

5.14 Char ging and letdown lines in service with one centrifugal charging pump

on line.

5.15 Start the Vessel Head Magnetic T/C recorder.

5.16 Isolate these lines to/from U-1 CST:

a) CST to Unit 2 CST

b) CST to package boiler
e) CST to transfer pumps
d) Evaporator Distillate to CST

"FOR INF RMATION OMl'II'
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5.17 Communication established between the Control Rcaa and test personnel at
Reactor Vessel Head Temperature Recorder.

5.18 Obtain coolant samples fraa Loop 1 ~ Loop 4 (not both) and Pressurizer
liquid space at twenty (20) minute intervals. Label each sample with source
af sample and date and time taken. Continue sampling until termination cf
test. Record results on Data Sheet No. 1.

Znittelly Selected Loop Semple Point

The interval for taking core maps and boron samples may be changed during
the conduct of the test at the direction of the Test Director.

Good engineering practioe is to be used vhen oompiling data (i.e. adequate scaling
of recordersp indication cf events that affect the measured parameter, eto.).

In addition, it is imperative that all data obtained for this test procedure be
properly labeled so that, later identification and evaluation vill be possible.
This requires that each piece of trend data, recorder output, etc. be labeled with
T.P. number, date, time, parameter, input souroe, scaling, ohart speed, etc.

n applicable, data recorded in this procedure vill be obtained fran the P-250 printout.
the S-50 Form for trend points used.

6.0

6.1

a) Avoid sudden changes in steam pressure.

b) Maintain differential pressure between the RCS and the stean
generators'econdaryside to less than 1600 psid.

c) Avoid sudden changes in auxiliary feedwater flow or in steam
generator water level.

d) Avoid overpressurization of the Pressurizer Relief'ank through
exoessive use of the Pressurizer power operated relief valves.

6
e) To minimize temperature transients to the pressurizer during

the plant shutdown operation, the follaring precautions should
be observed:

If used, the auxiliary spr ay flow fraa the charging pumps should
be initiated oautiously.

"FOR INFORMATION C ~. ~f"
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6.1 (Continued)

In accordanoe with Technioal Specification 3.4.9.2, auxiliary
spray flar into the pressurizer shall not be initiated if the
temperature difference between the pressurizer and the spray
fluid exceeds 560 deg. P. If the tenperatur e difference exceeds
320 deg. P, (320 deg. F i's an administration limit) ref'er to the
cyclio limits (12) of Table 5.7-1 of the Technical Specifications.
%hen applicable, perf orm STP H-55.

The maximun cooldown rate for the pressurizer ereraged over
30 minute periods must not exceed 200 deg. F/hr.

f) Do not raaove the CRDM ventilation systee fran operation
whenever Reactor Vessel Head temperature is >350 deg. F or when
the control rod drive mechanimns are energized.

g) Though CVCS letdown is not safety grade, it will be used, as re-
quired, to maintain pressur izer lerel within operating range during
the period at hot standby. Howerer, during Boration Phase, it wQ.l
be isolated until the acceptance criteria for boron mixing is verified.

h)

Oj')

Do not exceed any Tech. Speo. limits regarding RCS temperatures
and pressures while in the process of cooling darn fran HOT
STANDBY conditions to C|LD SHUTIXMN oonditions. (Reference
attached Figure 2.)

Once Natural Circulation oonditions have been established, Test Termination
must occur if any of the following conditions are met:

a)
b)
c)
d)
e)
f)
g)

h) Pressurizer Pressure

Primary System sub-cooling (Tsat margin)
Steam Generator |Iater lerel
Pressurizer |later Lerel
Any loop AT
T&vg
Core Exit Temperature (highest)
Source Range NIS

515 deg. F
< 5$ Narrow Range Span
17) > span > 925'

65 deg. P
> 577 deg. F
> 610 deg. P
Unexplained increase
in count rates
> 2350 psig

E}Xg,: . Maximun cooldown rate must not exceed 25 deg. F/hr ereraged over a 20
minute period. Rate cf temperature change wQ.l be determined fran air erage
incore thermocouples (T/C) readings.

6.1.1 Verify that the plant is at stable HOT STANDBY Conditions following the trip
from 100$ RTP. Record the tdme: hours.

6.1.2 Verify/Record the following:

6.1.2.1 RCS paraneters at nominal HOT STANISY values (547 deg. P and 2235 psig).

Tespereture Pressure

-FOR INFORMATIGN Ct«B"
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6.1.2.2 Steam pressure maintained at approximately 1005 psig by using steam dump~ ~ ~

to oondenser (Steam Header Pressure control). Record steam lead pressures.

Lead 1~dig Lead ~sig
Lead ~aig Lead ~sig

6.1.2.3 Pressurizer level and pressure being maintained at nominal HOT STANDBY

values (22$ and 2235 psig respectively).

Pressure

6.1.2.4 Steam Generator level being maintained at naainal HOT STANZBY value (33$ ).

6.1.3 Start the chart recorder(s). Verify all channels are recording (chart speed
approximately 2 cm/min).

Operation of the chart recorder(s) during the test shall be at the
direction of the Test Direotor. Data should be recorded at a speed com-
mensurate with the conditions/transient expeoted - relatively fast (approx-
imately 2 cm/mine) for RCS flows and Pressurizer pressure during RCP trips,
initial establishaent of natural circulation conditions, eto.; and slow
(approximately 5 cm/hour) for other parameters and once conditions no longer
require a fast speed. Always note chart speed changes on the trace.

Start P-250 oomputer trend of points listed in Steps 5.1 and 5.2. Trend
data at two (2) minute intervals.

ggg e The trend interval may be changed during the conduot of the test at the
direction of the Test Director.

6.1.5 Take first core thermocouple map. Continue taking core maps at twenty (20)
minute intervals.

Verify CVCS is in 3QH4. and set to make up to the VCT with approximately
1200 ppm boric acid. Let VCT level rise to 60$ .

EHX: VCT is providing suction for the charging pmps. Honitor VCT level and
Chg. Pp. suction pressure continually. Also, set Borio Acid and Primary
Mater Plow integrators, YZC-110 and YIC-111, high enough to prevent their
perturbing the blended flow.

6.1.7 Reoord Condensate Storage Tank level. Continue recording CST levels on Data
Sheet No. 1 at 20 minute intervals until the test

terminate's.'tart

tiae

6.1.8 Start/verify started Speoial Test Exoeption 3.10.4 Surveillance Requireaents
by performing the following:

~ ~

I

1.8.1 Verify once per 4 hours that at least three reaotor coolant loops are
operable.

"FOR INFORNlATION CHLOE"
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6.1.8.2 Verify once per 4 hours that the fire-water tank and its path to the
auxilia~ feedwater punp are operable.

Data Sheet S-1 will be used to log verification of Tech. Spec. Surveil-
lance Requireaents.

JQP e The following equipnent alignment has been selected to minimize the use
of non-safety related equipnent. If safety concerns arise which neoes-
sitates the use of non-safety related equipnent, the action shall be noted
in the Remarks Section of this procedure and the test performance shall
continue.

6.1. 9 Verify that Pressurizer Heater Groups 1-2 and 1-3 are aligned to their vital
pmer supplies.

1-2 'I-3

6.1.10 Verify that the foll<wing valves have been aligned to their Class I air
sources (i. e., Non-Class I Air Sources Isolated):

a) PCV-19
b) PCV-20
c) PCV-21
d) PCV-22
e) 8145f) 8146
g) 8147
h) 8148
i) HCV-142
d) PCV-455C
k) PCV-456
I) PCV-364
m) PCV-365
n) PCV-602
o) FCV-603

(10$ Atmospherio Steam Dump)

(10$ Atmospheric Steam Dump)
(10$ Atmospheric Stean Dunp)
(10$ Atmospheric Steam Dump)
Auxiliary Pressurizer Spray Valve
Charging to Loop 4 Cold Leg
Charging to Loop 3 Cold Leg
AuxLliary Pressurizer Spray Bypass
Charging Punps Discharge to Regen. Hx
Pressurizer Power Operated Relief Valve
Pressurizer Power Operated Relief Valve
RHR Hx 1-1 CCM Supply Valve
RHR Hx 1-2 CO/ Supply Valve
ASW Supply to CO( Hx 1-1
ASl Supply to CCW Hx 1-2

EXE- Once the Class I Air has been aligned, record time and initial accumulator
pressures on Data Sheets III and IV. Continue taking accumulator pressure
readings on an hourly frequency or at the discretion cf the Test Director.

6.1.11 Verify contaianent supply and exhaust fans are shutdown.

S-3 E 3

6.1.12 Transfer steam dump control fran the condenser steam dumps to the 10$
atmospheric stean dumps.

The 10$ steam dumps are aligned to their Class I air bottles. Therefore,
their operation is limited to their ON/OPP toggle switches on VB-3.

12
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ggU,'~: Maintain steam pressure at zero load steam pressure (1005 psig) until
cooldown commences.

1

If the MSIV s are closed, balance the use of the 10$ steam dumps to avoid
100 psid smong the stean generators. Othemise Safety It/ection will be
actuated.

6.1.13 Place the following valves in the CLOSED position:

6.1.13.1 LCV-8 CST makeup to hotwell.

6.1.13.2 LCV-12 Hotwell re)ection to CST.

6.1.14 Place control switch for PCV-474 in the CLOSED position. Canply with the
appropriate action statement of Tech. Speo. 3.4.4.

6.1.15 Turn off the Pressurizer Proportional Heater Group 1-1 and Backup Heater
Group 1-4.

Maintain RCS pressure within Tech. Spec. limits at all times during the
test. During boration and cooldown phases, use PORV's and heater groups
1-2 and 1-3 for this purpose. Record on Data Sheet II all operating times
of PORV's and heaters. Per Tech. Spec 3.4.9.3, a special report shall be
prepared if the PORV8s are used to mitigate a pressure transient.

There is no regenerative heat exchanger with letdown term1nated. Normal
and alternate charging lines have thermal sleeves; pressur1zer auxiliary
spray line does not.

6.1.16 Terminate letdown by closing the letdown orifice stop valves.
8149A
8'I 498
81498

6.1.17 Close cff charging flow to the RCS.

5QXE: Maintain RCP seal flows. 8146 CLOSED

8147 CLOSED

At the initiation of natural circulation fran RCP trip the following
instrumentation responses are expected.

')
Vide range Thot - increase

b) Vide range Tcold - slight decrease or constant
c) Core exit T/C8s - 1ncrease
d) Tavg and A T indications - unreliable
e) Pressurizer level and pressure - increase
f) Steam Generator levels - sl1ght variation in response to steam usage
g) Steam Generator Pressure - decrease slightly
h) NIS indications - constant or alight variation with Toold
1) Auxili~ Feedwater Flows - increase in response to item f)
J) Steam Generator Steam Flows - oonstant or slight variation in response

to iten g)
k) RCS plows - nearly full scale decrease (100$ to less than 10$ )

"FOR fNFORMAT!ON GNLY-
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~o The following step allows restart cf the RCP's af ter natural circulation is
established, if safety concerns necessitate re-establishment of forced circu-
lation. However, RCp's should not be restarted for 30 minutes after a pmp trip.

6.1.18 Start all four RCP Thrust Bearing Oil Lift pumps not more than 50 seoonds

prior to tripping the RCP's in the next step.

6.1.19 Close the Pressurizer Spray valves.

PCV 455A CLOSED

PCV 455B CLOSED

6.1.20 Simutaneous+ trip all four RCP's. Record time on Data Sheet S-1.

Verify by using Data Sheet S-1 that all Special Test Exception Pre-
requisites have been met.

If PORV's open but fail to close, immediately close the PORV block
isolation valve (8000 A, B, or C).

6.1.21 HOT STANDBY conditions have to be maintained for at least four hours.
Therefore, if necessary, use Pressurizer Heaters 1-2 and 1-3 to maintain
HOT STANDBY oonditions. Record on Data Sheet IIvhenever the Pressurizer
Heaters are used.

1.22

.1. 23

Carefully control Auxiliary Feedwater flow to the stean generators to main-
tain levels at approximately 33$ narrow range (N.R.).

Verify the establishment and effectiveness of Natural Circulation by check-
ing the following conditions. (Refer to OP-0.2, Natural Circulation Cooldown).
Record approximate values of the pm emeters listed below on the attached
INatural Circulation Data Sheet~ at intervals shown.

ggp o Stable Natural Circulation flows may be attained prior to the end of the
15 minute interval. If this occurs, enter N/A in those spaces where data
is no longer required.

AXE: Monitor sub-cooled margin monitor throughout the establishment of Natural
Circulation and during the cooldown phase of the test. The recorder (YR31)
data from this monitor on PAM I panel will be attached to this procedure
at the completion of the test.

a) Core exit temperatur e is at least 50 deg. F cooler than pressur izer
tenperature and exhibits stable or decreasing values.

b) Cold leg temperatures are approximately equal to S.O. saturation
taaperatur e.

e) Hot leg temperatures are stabilizing and hot to oold leg A T
should be less than 65 deg. F.

1.24 Natural circulation flow vill be stable when:

a) A T between vide range Thot and Tcold is approximately constant.

"FOR INFOR ATION 0,'.IIV"
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b) A T between wide range Toold and core exit T/C average temperature
is approximately oonstant.

c) Vide range Thot is approximately equal to core erLt T/C average

temperature.

Record time when Natural Circulation was declared established.

Dms hss.

6.1.25 Re-establish letdown, and bring down and maintain Pressurizer level at
about 22$ .

6.1.26 Isolate letdown prior to Boration Phase.

6.2

Boric Acid will be added to the RCS by discharging the Boron It/ection
Tank into all four cold legs and by charging into the RCP seals. Boron
mixing will occur at 547 deg. P (Tcold) and nominal RCS pressures.

6.2.1 Close BIT Boric Aoid recirc. to Borio Acid Storage Tank valves.

8870A and 8870B
8911

l
I

.2 Reoord Pressurizer level.

RCS Boron Concentration

6.2.3 Align charging pump to BIT.
8803A and 8803B OPEN

8801A and 8801B OPEN

Allow puap to run in this configuration for approximately 30 minutes. Record
i+ection start time (Use Control Room clock).

hss.

VCT makeup is in MMI.. Maintain VCT levels around 60$ . This should
assure adequate NPSH for charging pump. %hen dischargi.ng to BIT, blend
1200 ppm Borio Acid to VCT.

VCT: 1$ = 19.25 gallons

I+ection of the BIT will oool the RCS. Pressurizer Heaters 1-2 and 1-3

may have to be used'to maintain HOT STANlSY conditions (Ref. Step 6.1.21) ~

With letdown isolated and the Pressurizer level at approximately 22$ prior
to the Boration Phase, the Pressurizer level is expected to stabilize at
about 70$ atter the i+ection of the BIT is complete (Pressurizer high
level alarm wQ.1 occur at =70)).

"FOR INFORMATION GNL'Y"
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6.2.4 After the in)ection phase, terminate charging flow through BIT and record
time. Record total in)ection time.

~ ~

~

~

~hrs. Total injection time min.

6.2 ~ 5 Record Pressurizer level ~

6.2.6 Continue to sample the selected RCS hot leg. When three (3) consecutive
boron concentration measurements are within +20 ppm of each other, record
values and change sampling point to the alternate hot leg.

Selected sample point loop
Sample No.
Boron Conc.
Time of Sample

NOTE: Purge sample line adequately before taking alternate leg sample.

NOTE: As loop concentrations stabilize, it is permissible to allow VCT levels
to decrease to normal levels. This anticipates change of blend concentration
to 2000 ppm in cooldown phase.

6.2 ' Verify alternate leg sample boron concentration is within +20 ppm of the
~ ~

final selected loop value. Record Loop 4 and Loop 1 boron concentration.

Loop I ~pm tnop 4 ppm

NOTE: If Loops 4 and 1 are not within +20 ppm of each other, repeat
Steps 6.2.6 and 6 '.7 as necessary and record the Loop being sampled in
Step 6.2.7 as the selected Loop.

6.2e8 Verify boron concentration has increased from initial boron concentration
(6 '.2) by at least 250 ppm.

Loop 1 ppm Loop 4 ppm

6.2.9 Once the boron samples for Loop 1 and Loop 4 meet the acceptance criteria,
(initial RCS boron concentration +250 ppm) letdown can be reestablished to
maintain pressurizer levels

6 ~ 3 COOLDOWN PHASE
s

COMMENTS: Cooldown will reduce the RCS hot leg temperatures to below 350 deg. F

and upper vessel head fluid temperature to below 450 deg. F. RCS

pressure is expected to continue drifting down but, in all cases, will
be maintained within Tech. Spec. limit and the shaded area in Fig. 2.
Depressurization will be initiated, if necessary, by using the indication
on the subcooled margin monitor This is to ensure no steam formation

"FOR INFOPMATIGN QNiY
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vill occur in the upper head region. Further depressurization vill
follow cooldowne (Reference attached Figure 2.)

Block both trains of safety i+ection vhen RCS pressure decreases belov
P-11 setpoint (1915 psig).

6.3.1 A Shutdovn Margin Calculation, STP R-19, has been performed to verify adequate
shutdown margin for Mode 5, Cold Shutdown, conditions.

6.3.2 Verify CVCS makeup control is providing 2000 ppm borio acid in VCT. Sample
4

Director. Continue sampling until CCCD SRUTDCNN Conditions are established.

6.3.3 Verify that the plant has been in natural circulation and HOT STANISX condi-
tions f'r at least four (4) hours.

6.3.4 Re-establish charging flow as required to maintain pressurizer level at or
above 22$ during the Cooldcvn Phase and isolate letdovn.

During t)e Cooldosn Phase, RCS volume is expected to deer ease approximately
(100$ of Pressurizer volume). Charging during cooldown will

be necessary to maintain saturation margins and pr essurMer levels.

6.3.5 Using only the 10$ steam dump valves, start the cooldowne (Use RCS wide
range tenperature as trended on P-250). Record the cooldown start time
and RCS temperature and pressure.

RCS temper atur e deg. P RCS pressur e ~sag hrs.

6.3.6 Using RCS vide range tanperature as trended on P-250, as a guide maintain
as high a cooldown rate as possible oommensurate vith the following
conditions:

1) Maxhaum cooldown rate is 25 deg. F/hr. averaged over 20 minute
intervals. Maintain a milium subcooled margin of 50 deg. F as
indicated by the sub cooled margin monitor.

2) Upper head and RCS loops fluid A T must be less than 100 deg, F.
If 100 deg. F h T is approached, decrease cooldovn rate to allow
loop temperature to increase.

3) Maintain Tcold, Thot and Pressurizer pressure within the shaded
area of Figure 2. Step 6.4.2 may be repeated as required and a
log of this vill be maintained in Data Sheet ZI.

6.3. 7 Cooldcwn to RHR initiation is canplete vhen:

1) All 4 hot legs are less than 350 deg. F
and

2) Upper head fluid temperature is less than 450 deg. F
(highest r eading T/C).

"FQR IMFQRNlATIQMQNLY"
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NOTE: Highest T/C can be obtained from PAM 3 and 4 panels'

cooldown complete by recording the following:
our hot leg temperatures:

061333

RCL 1-1 deg. F RCL 1-2 deg. F

RCL 1-3 deg. F RCL 1-4 deg. F

Highest upper head fluid T/C deg. F

Record time: hrs .

6.3.8 Record final RCS and Pressurizer boron concentrations after cooldown phase.

Pressurizer ppm Loop 1 ppm Loop 4 ppm

6 4 DEPRESSURIZATION

CAUTION: To prevent flashing in the primary system, RCS pressure must be
maintained above the saturation pressure of the hottest part of the
RCS. It is anticipated that the upper head fluid will be the hottest
section. (Reference attached Figure 2 for saturation curve.)

6.4 ' Record RCS pressure

9i"
psig

Differential temperature between Pressurizer and Auxiliary spray fluid
should be less than 320 deg. F before using Auxiliary spray. If auxiliary
spray can not be used, PORV s should be used to depressurize RCS.

6.4.2 Use PORV s if required, or Pressurizer Auxiliary Spray to depressurize RCS
so as to maintain Tcold, Thot, and Pressurizer pressure in the shaded area
in Figure 2.

NOTE: The following steps will verify the effects of a potential charging valve
failure to the function of the auxiliary pressurizer spray system during
RCS depressurization.

6.4 ' Verify that RCS depressurization/cooldown rate is constant.

6.4.4 Verify that auxiliary spray is in service. Record valve status.

8145 OPEN/CLOSED
8148 OPEN/CLOSED

6.4 ' Open charging valve 8146.

6.4 ' Mark the valve opening time on the recorder traces and keep the valve open
until a marked change in the depressurization rate can be observed.

6.4 ~ 7~ ~

.4.8

Close valve 8146 'ontinue with the depressurization of the RCS ~

Verify that RCS pressure is below the Loop 4 to RHR recirc. valves (8701 and
8702) interlock setpoint (390 psig). Record pressure ~sig.

"FOP. IMFQRMATSM ONl.y-
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6.5

1 Uaing Nuclear Plant Operations (NPO) Department Operating Procedure B-2,
place the RHR systan into operation to raaove decay heat.

6.5.2 Declare Special Test Exception 3.10.4 no longer in effect.
Reoard tame hrs.

6.5.3 Once the vessel head metal tenperature is less than 350 deg. p, secure
the CRDM fans . Reuard tame hrs.

6.5.4 Continue oooldovn to COLD SHUTIXMN in accordanoe vith NPO Emergency
Operating Procedure EP OP-0.2, Natural Circulation Cooldarn.

6.5.5 Once COLD SHUTMMN conditions have been established, record time, RCS temp-
erature and RCS pressure.

Record highest Thot value for RCS temperature.

RCS upper head fluid temperature deS. p
RCS pressure ~adS
RCS teaperatua e deS. R

Time hrs.

6.5.6 Discontinue trending on the P-250 Ccaputer (Referenoe Steps 5.1 and 5.2).

.7 Discontinue taId.ng boron samples started in Step 5.18.

.5.8 Record CST fi,nal level and change in volume (gallons).

Pinal losel ~
a Volume ~ala.

1$ of CST = 4,207 gallons

6.5e9 Discontinue recording CST level on Data Sheet I.
6.5.10 Stop the chart recorder(s).

6.5.t1 Disoontinue taId.ng oore T/C maps.

6.6

6.6.1 Restore parameters monitored by chart recorders to normal (Reference Step
4.2).

6.6.2 Collect all reoorders charts, trend data and sub oooled margin monitor
records data from PAM I panel and attach to the test procedure.

6.6.3

:
Disconnect the vessel head magnetic T/C recording devioe and secure the
T/C extenaion vires.

The vessel head magnetic T/C's and the modified incore T/Cts vQ.l be
dispositioned NPO at the first refueling.
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6.6.4 Restore the normal air supplies to the valves listed in Step 6.1.10.

Align Pressurizer Heater Groups 1-2 and 1-3 to their nonual pwer supplies
~ ~ ~ ~(Ret. Step 6. 1 . 9) .

O
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7.0

Acceptable performance ct Systaas, @uipnent or Canponents tested hy
this procedure is based only on two oonoerns;

a) That all steps have been successf'ul+ canpleted as presoribed,
and

b) That data recorded specifically for Acceptance Criteria purposes
falls within prescribed limits.

Verification in Steps 7.1 and 7.2 establish that acceptable performance has been
deaonstrated.

7.1 Verify that all Steps in this procedure have been successfully canpleted's

prescribed.
h ~

7.2 Verify that all data recorded for acceptability (Form S-54) falls within
the Acceptable Data Limits.

21
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7.2 Data Limits T.P. No. 42.7
The steps appearing in the table below are keyed to steps within this procedure. The Acceptable Data Lilits
under the Acceptance Criteria column are the Operational Limits adjusted for Test Instrument Accuracy in the
conservative direction. Verify the Actual Data Obtained falls within the Acceptable Data Limits.

STEP
NO.

ITEM
(Description)

TEST
INSTRUMENT

USED

OPERATIONAL
LIMITS

TEST
INSTRUMENT

ACCURACY
ACCg/ABLE

LIMITS

ACTUAL
DATA

OBTAINED

ACCEPTANCE CRITERIA
ICCEPTNKE
CRITERIA
VERIFIED

Loop lb Cg

Loop 4h Cg

RCS Hot Leg Temp.
RCL 1-1
RCL 1-2
RCL 1-3
RCL 1-4

Upper Head Fluid Temp.

)250 ppm

)250 ppm

.<3 OoF
<3 0oF
<3 OoF
<3 0 F

<450 F

+4 ppm

+4 ppm

Verify cold shutdown conditions
have been established:

RCS Pressure
RCS Temperature
Upper Fead Fluid Temp.

<350opsig
<200oF
<300 F

Verify that the condensate stor
age tank had. sufficient water

~~

~ ~

olume to perform the cooldovn
i.e. Makeup to CST 1-1 was not

necessary.).

N/A N/A N/A N/A N/A





TEST RECORDER PA --- R CHECKLIST

Reazder Rd.
a F~
tXLibtatian VeriQe8 by

I AD. No.
Sh 1 Of 5

Startup T.P. 42 7

r"
g UII

j a PKtAMRTER
PROCESS
SCALING

ELECTRONIC
SCALING CONMENTS

S.G. 1-1 Pressure TP-514-2
(RK 33)

0 ~1200 ps)g 1 ~5 VDC

Aux'.M. Flo" S.G. 1-1
ERFDS
7/5/*
(VS4)

0 ~300 gpm

Tcold IKL'-l TP-413B-2
(RK 34)

100 w 600'F 1 ~ 571 ~4.429 V

Thot RCL 1-1 TP-413A-5
(RK 33)

100 w 600'F 1 ~ 571 ~ 4.429 V

8145 Position
ERFDS
3/20/1 Open/Closed 1 ~S VDC

8148 Posft1on Open/Closed

+n 'Posit: Tnstrument List for parameter accuracy information,





%EST RECORDER PA ER CHECKLIST

Raaa3er Phd.

Axvracy Information

Cal~atim Verifieh by

PA%METER

I'E No.

P ROCESS
SCALING

ELECTRONIC
SCALING

Sheet ~ of q

ShhEQIP TePe~>~

COMMENTS

5.6. 1-2 Pressure TP-524-2
(RK 33)

0 ~1200 psfg 1-5 VOC

Aux F.M. Flow to S.G. 1-2 ERFOS
7/6/*
(VB4)

0 ~300 gpm

Tcold RCL 1-2 TP-423B-2
(RK 34)

100 w 6004F 1.571 ~ 4.429 V

Thot RCL 1-2 TP-423A-2
(RK 33)

100 ~ 600'F 1.571 ~ 4.429 V

Regeneratfve Heat Exchanger
Flow Temperature

ng
TP-
(RK 33)

100 w 600'F 1-5 VOC

Pressurfzer Lfqufd Space T re 200 ~ 700'F

~- N 4. T~e4.e eamant 0 sf%.'. for oarameter accuracy informatioo.





%EST RECORDER PA . R CHECKLIST

8800TQer 808»

h eg~
Verified bF

I.D. No.
Sh 3 Of 5

StartuP T.P. 427

r r
g Uil

t
0

PA1UQIETER
PROCESS
SCALING

ELECTRONIC
SCALING COMMENTS

S.G. Pressure 1-3 TP-534-2
(RK 33)

D. ~1200 ps$ g 1-5 VOC

Aux. F.K. Flow to S.G. 1-3 ERFOS
5/7/»
(VB 4)

0 ~300 gpm

Tcold RCL 1-3 TP«4338-2
(RK 34)

100~ 600'F 1.571~ 4 ~ 429 V

Thot RCL 1«3 TP-433A-2
(RK 33)

100 w 600'F 1 '71 ~ 4.429 V

PORV Positfon (PCV-474) ERFOS
1/23/4
(VB?)

Open/Closed 0 ~125 VOC

RCL 1-4 Hot Leg Pressure TP-403-2
(RK 33)

0 ~3000 ps$ g I ~5 VOC

> 4: ~ +~ v~~t: vnatrument List for parameter accuracy information.





TEST RECORDER PA R CHECKLIST

Beaarder Rd.
hecuracy Infaxmatiaa

Lian Verify@ by

PM%METER

I ~ D. No ~

26%K SXHlCR
PROCESS
SCALING

ELECTRONIC
SCALING

Sheet ~ of
Startup T.p. 4~ ~

COMNENTS

S.6. Pressure 1-4 TP-'544-2
(RK 33)

0 ~1200 psig 1-5 VOC

Aux. F.W. Flow to S.G. 1-'4 ERFOS
5/8/*
(V84)

0 ~300 gpm

Tcold RCL 1-4 TP-4438-2
(RK 34)

100 ~ 600'F 1 ~ 571 ~4 ~ 429 V

Thot RCL 1-4 TP-443A-2
(RK 33)

100 w 600'F 1. 571 ~ 4. 429 V

Pressurizer Level TP-459-2
(RK 33)

0 ~100% 1-5 VOC

PORV Position (PCY-455C) ERFOS
2/24/4
(V81)

Open/Closed 0 w125 VOC

~ ~ .. a. r l e. c v 1ttl04 oe sr nttr~r.v i rtfOL"Inatibh





arder Rd.
mracy Informal@
Libtatian VerÃh6 by

I.D. No.
eneeL. ~
S . 42.~

m
m Uil

a PMUQ4ETER INPUT KURT'ROCESS
SCALING

ELECTRONIC
SCALING COMMENTS V

r

Charging Flow ERFOS
6/6/*
(VB4)

0 ~200 gpm 1«5 VDC

Charging Flow to BIT ERFDS
1/11/*
(V81)

0 ~200 gpm 1-5 VDC

Emergency Borate Flow to Ch~
Pumps Suction ERFDS

ll/11/*
0 ~50 gpm 1-5 VOC

Primary Water to Boric Acid der FC lll Input fl
(RK 19)

0 w200 gpm 1-5 VDC

Boric Acid Flow to Boric Ac888fnder FC 110 Input
(RK 19)

0 wl0 gpm 1-5 VDC

PORV Position
(PCV 456)

ERFDS
3/12/4
(VBl)

Open/Closed 0 ~125 VDC

NOTE: Refer to Test Instrument List for parameter accuracy information.





'%ST INSTRUMENT LIST

SHEET OF

PARAMETER OR
~ INSTRlNENT

INSTR.
I.D. No.

RANGE ACCURACY
INSTR. GALVERIFIED

DATE BY

GAL.
DUE

DATE
STEPS USED IN

STARTUP T.P.

COMMENTS

UNIT

s-5o (2-28-84)





. OATa SHEET I 06 j.":".'"=

Inttkal Loop I

RCR C~ (ppm)

Loop 4 PZR

RC

Pressure Thot
(ps~9) ('F)

CST

Level
p)





. OAT@ SHEET Il

n Closed

456 47455 C

PZR PORY Operations Tfme Aux. Spray

8145 8148

PZR HTRS

HTR 1-2 HTR 1-3

UX ~

%60

Yl
>320

~ Y/K
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TEST PROCEDURE NO. ¹2.7 0613,")2

(I
a)

RCP trip +10 min +20 min +30 min

1) P-250 average T/C temp. (deg. P)
2) pressurfzer liquid temp. (deg. P)
3) (2) „- (1) (deg. P)

b)

Loop 1

1) Tcold - (deg. P)
2) S.G. Pressure (psig)
3) S.Q. Tsat I (deg. F)

Loop 2
¹) Tcold - (deg. P)
5) S.O. Pressure (psig)
6) S.G. Tsat I (deg. P)

Loop 3
7) Tcold - (deg. P)

) S.O. Pressure (psig)
S.O, Tsat + (deg. F)

Loop ¹
10) Tcold - (deg. F)
11) S.G. Pressure (psig)
12) S.O. Tsat I (deg. P)

Loop 1

1) Thot (deg. P)
2) AT (deg. P)

Loop 2
3) Thot (deg. P)
¹). AT (deg. F)

Loop 3
5) Thot (deg. P)
6) AT (deg. P)

Loop ¹
7) Thot (deg. F)
8) DT (deg. P)

ISteam Generator pressure will determine saturation temperature (use ASME steam
bles.)

"FOR INFGRMATlON CMI.Y"
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DATA SHEET S-1

SURVEILLANCE DATA
(i61332

LOOP 1

OPERABLE LOOPS Y/N

LOOP 2 LOOP 3 LOOP 4

Loops
Operable

Y

N'irewater Tank to
AFWPP Operable

Y N
1

Initial
RCP TRIP

Oi
TIME

1 Per Special Test Exception 3.10.4, 3 RCPs and the flowpath from the firewater tank

to the AFWPP must be verified operable within 4 Hrs. of initiating natural circulation testing-
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230

~

210

~ ~

NIN. TEMP. FOR

HYDRO AND LEAK TESTS
CORRECTED FOR
INSTRUMENT ERROR

~0

P-250 ALARM
AND ADNIN. LIMIT

50iF
SUBCQQLED

LINIT

180

170

Tcoqd Limit for
Overpressure Prot.

Acceptance
Range

(Shaded)

160

15

ca 130

O'120
TECH. SPKG.
LIMIT CORRECTEO

FOR INSTRONENT
ERROR

@ 100

80

60

SO

+i

MAX. PRESS.
FOR RHR
OPERATION

SATURATION CURVE

9
~ ~

MIN. PRESS. FOR

RCP OPERATION ee. TEQ
RHR OPERATION

FIGURE 2
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RENRKS




