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1.0 PURPOSE

o demonstrate that the reactor plant with the HTS pump pony motors
not operating will undergo a satisfactory transition to a natural circulation
decay heat removal condition following scram, this test simulates the plant
response to the design basis condition consisting of a total loss of off-
site and on-site electrical power during normal reactor operation.

This test consists of four separate sub-tests with increasing decay heat
culminating in the 100% power test. The first test at 5% power and 75% flow
is conducted prior to operation of the reactor at ful' power and has the
secondary HTS pump pony in operation throughout. The purpose of this Tow=
power test is to demonstrate the existence of sufficient decay heat removal
capability to allow the performance of the 35% power 75% flow test. Tests

at 35% power 75% flow,and at 75% power and flow are included to provide additional

assurance of the safety of the full power tests. The four subtests are
summarized in the following table:

Initial Conditions

Test Power Flow
rIdentification % of 400 MW | % of full flow Remarks
l A 5 % 75 Conducted prior to |
f 2 day full power
' | test
L [
5 B 35 75 After successful
; completion of Test A
; c 75 75 After successful
: | completion of Test B
i 0 | 100 ? 100 | After successful
§ | | Achompletion of Test C




2.0 TEST REQUIREMENTS

Test A will be performed before the two-day full power demonstration,
Test B will be performed after initial operation at 35% power, and Tests C and
D will be performed after the full power run. Test B must be performed before
Test C,and Test C must be performed before Test D. As specified in Section 3.2,
approval by the Test Results Review Team (TRRT) is required to perform Test C
and Test D.

The test schedule should provide at least one month between Test B and
Test C to provide for data review, and one week between Test C and Test D
for data review. Successful completion of Test A will be sufficient to proceed
directly to Test B as discussed in Section 5.

A. Test from 5% power and 75% flow

During this test, the reactor and HTS will be scrammed from a
condition of 5% power and 75% flow with all three primary HTS

pump pony motors stopped,dut the .hree secondary HTS pony motors
operating after scram. The plant will be permitted to undergo

a transition to a natural circulation decay heat removal condition.

The test will be conducted as follows:

1. Using Operating Procedure PN-2 bring the reactor plant to
the power standby condition of

Primary loop flow - 75% = 1% of 13443 gpm
Secondary loop flow - 75% = 1% of 13200 gpm

Power - 5% = 1% of 400 MW

Secondary loops cold leg temperatures - 332 = 10°F

Decay power - this test is to be performed after 3 to 7 nours at
2% power followed by 1-16 hours at 5% power (see Section 3).
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Maintain power and flows at the power standby conditions, and
adjust the heat rejection (DHX's) to establish -~ ~~dv-state
conditions with all three primary cold leg temperatur.. at

59\°F = 5°F

and the three primary cold leg temperatures as close together
as possible. This should produce primary hot leg temperatures
of 613° = 10°F.

Maintain 5% power for a minimum of one hour, but not more than
16 hours prior to initiating the scram. [If more than 16 hours
is needed, obtain sign-off from Engineering.]

Record the Row 2 and Row 5 FOTA temperatures required for a
decision to abort the test (see Step 9) and identify all those
which are reading in the normal range, i.e., not more than 40°F
above the average primary cold leg temperature. The FOTA
temperature readings to be used to make the abort decision are:
Row 2 - TX1016, TX1012, TX1008, TX1009 (midplane); Row 6 - TX3026,
TXS018, TX3009, TX9039 (midplane). At least 5 of these must be

in the normal range in steady state for the test to proceed. of
the five, at least one must be a midplane temperature and at
least 2 must be Row 2 top of the fuel.

Confirm that the DOHADS is oocerational as specified in Section
3.1.0.

De-enerqgize the three primary HTS pony motors, shut-off the
primary sodium sampling system, and divert the return of the
reactor overflow makeup pumps to T-42.

Scram the reactor and simultaneously de-energize the lube o0il
circulating pumps for the primary HTS pumps. Continuously
monitor the peak FOTA temperatures as indicated by the eight
temperature channels (4 each for the row 2 and row 6 FOTA's)
displayed in the control room. These temperatures are predicted
to reach a peak at - 4 minutes after scram and then decrease.
The predicted peak temperatures are shown in Figures 4-11.



8. 2lace the DHX's in manual control 30 to 60 sec after scram,
and maintain secondary cold leg temperature under manual control.

3. Abort the test if any one of the FOTA temperatures displayed in
the control room and identified in Step 4 as reading normally
exceed the limit:

Row 2 FOTA (HFO11) 825°F“)
Row 6 FOTA (HF012) azsep(l)

The abort procedure for this test consists of:

Start the primary HTS pump pony motors (See note)

A procedure has been prepared to restart the pony motors within
less than 30 seconds which is consistent with the bisis for the
above abort limits.

NCTE: The pony motors shall not be started prior to the startup
of the lube 0il 1ift pumps to prevent tripping of the pony
motor circuit breaker in order to eliminate the additional
time to reset the tripped circuit breaker. As an aid to
rapid response to an abort, the lube oil 1ift and circulating
pumps shall be restarted immediately after the main sodium
pumps cease to turn., After 10 minutes the 1ift pumps may
be secured if the chief cperator is satisfied that the peak
temperature is passed and the plant is operating normally.

10. This test is complete 20 minutes after scram with the concurrence
of the representative from Engineering.

4
() The basis for these limits and the acceptance criteria are provided in
Section 5.



11. Restart the primary pump pony motors, the reactor overflow makeup
system, and the primary sodium sampling system.

Caution: A normal conclusion of this test is not expected %o
produce any limiting thermal Yifferentials. However,
the following thermal differntial limitations should
be observed for restart of each subsystem:

Primary Pony Motor - [T, . Leg ° Teold Legi <100°F

t |
Overflow Makeuo System - [Tryp - Toytiet Plenum' <100°F

Sodfum Sampling System - |Ty. canore = Toutlet Plenum.
<100°F

12. Continue with the test program according to T-0r-5A020, "Power
ascension and Operation”.

Test f~om 35% Power and 75% Flow

This test is similar to Test A except it is conducted with two of

the three secondary HTS pump pony motors off and the power level

at the time of the SCRAM is 35%. Having one of the secondary HTS

pump ponv motors on provides data on unbalanced icop performance

with minimal impact on the natural circulation in the reactor and

the remaining secondary loops. The peak core temperature is predicted
to be approximately 10°F lower with the one pony motor on than it
would be with all pony motors off. The unbalanced loop data is
required to verify the modeling of a tornado event. The test will

be conducted as follows:
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Jsing operating procedure oN-3, astablish steady-state conditions
1t =he 7allowing nominal conditions:

o Power - 35% = 1% of 400 MW

o Primary loop flow - 75% = 1% of 13443 GPM

o Primary co'i leg temgeracure - §30° = 5°F

o Secondary lcop flow 737 = 1% of 132C0 GPM

Maintain the cperating conditions specified in 1. for 2 minimum of

5 mours Sut no* lenger than 36 hours. 1# this time range must de
altered, odtain sign-of¥ from Sngineering.

ecord the Row 2 and Row § FOTA temgeratures required for a decision
+o abort the test and identify all of those whicn are reading in the
normal range; i.2., 753 °F - 841 5¢ for the Row 2 FOTA at the top of
FOTA, 751 °F - 810 °F for the Row § FOTA at the %op of the fuel,

710 °F - 752 °F for the mid plane Row 2, and 701 °F - 739 °F for the
aidplane ow 5. The FQTA temperature readings %0 Se used %o make the
abors decision are: Reow 2 - TX 1016, TX 1012, TX 10C8, TX 1009 (mid-
alane); Row 6 - TX 3026, TX 3018, TX 3009, TX 9039 (midplane). At
leass five of these must de in the normal range in steady stata for the
sest %3 oroceed. Of the five, at Teast one must be 3 midplane temp-
erature and 4c least two must De Row 2 sop of the fue' T/C locations
are illustrated in Figures 1 and r R
Canfirm that the COH & 0S is aperational as scecif! a Section
3.1.0.

Je-energize all three primary 4TS pony motars and two of the three
secondary rJny metors, retaining the sacondary pony motor operational
in the hardened lcop (Loop 1 - Zast). Secure and valve off the
primary scdium samgling system, divert the reactor over®low make-ud
pumps output to T-42, and secure +he secsndary sodium processing
systems cn Loops 2-3. This #4111 resylt in primary cold <raps
remaining in operation without returning flow to the main HTS.

Scram the reactor and simultanecusly de-energize the lude oil
eirculating pumos of the five pumos with the pony motors turned

off. Do not turn off the lube ail pump for the seczondary pump of

Loop | - East. Continuously monitor the peak FOTA temperatures as
indicated by the eight temperature channels fdentified in Step 3 atove,
displayed in the control rocm. These temperatures are 2redicted

to reach a peak at ~ 3 minutes after SCRAM and then decrease.



7. Control the DHX outlet tamperature in the East Loop (Loop 1), in
which the secondary pony motor is operating in accordance with
procedure PR-2. In the South Loop and the West Loop, transfer
the DHX control to manual as the DHX outlet temperatures recover
to the normal setpoint value (approximately 592°F) and control
in accordance with Procedure SN-20-3. The recovery of the DHX
outlet temperature is estimated to require approximately 10
minutes.

8. Abort the test if any one of the FOTA temperatures disnlayed in
the control room and identified as readirs .rmally in Step 3
exceeds the limits:

qow 2 FOTA (HFO11)  9sgeFtl)
Tow § FOTA (HFO12)  980°Fll)

The abort procedure for Test B consists of these sequential steps:

Start the primary HTS pump pony motors
Start the secondary HTS pump pony motors

NOTE: The pony motors shall not be started prior to the startup
of the lube 0i1 1ift pumps to prevent tripping of the por,
motor circuit breaker in order to eliminate the additional
time to reset the tripped circuit breaker. As an aid to
rapid response to an abort, the lube oil 1ift and circulating
pumps shall be restarted immediately after the main sodium
pumps cease to turn. After 10 minutes the 1ift pumps may
be secured if the chief operator is satisfied that the
peak temperature is passed and the plant is operating
normally.

(1) The test shall not be aborted with actual temperatures “elow the abort

limits, since testing over the full temperature range may be required
to provide a2 definitive result. The a Jrt temperatures have been
conservatively specified, recognizing that the time required to start
the pony motors will result in actual temperatures exceeding the abort
limits. The bases for these limits are provided in Section 5.



10.

11.

12.

This test is completa 20 minutes after scram with the concurrence
of the represencative from Engineering.

Restore the reactor cverflow makeup pumps output to the pretest
operating condition (into the reactor vessel), and turn on the
primary sodium sampling system. Restore the secondary sodium
processing system to normal operation.

Restart the shutdown secondary pony motors (Loop 2, Loop 3), and
restart all the primary loop pony motors. The pcny motor restart
should be delayed until the hot leg to cald leg differential in
the loop (loop 2T on C126) is less than 100°F. Plan to start all
three primary pony motors approximately simultaneously.

Continue with the test program according to T-00-5A020, "Power
Ascension and Operation”.

Test From 75% Power and Flow

This test is escentially similar to Test B except that the initial
conditions are 75% power. The test will be conducted as follows:

A

Using Operating Procedure PN-3, establish steady-state conditions
1t the following nominal operatiig conditions:

Power - 75% = 1% of 400 MW

Primary loop flow - 75% = 1% 13443 GPM
Primary cold leg tamperature - 662 = 5°F
Primary hot leq temperature - 920 : 5°F
Secondary cold leg temperature - 602°F
Secondary loop flow - 75% = 1% of 13200 GPM
Calculated decay power - 3 to 3.5% of 400 MW

Confirm that the DDOHM&DS is operational as specified in Section
318



3. De-energize all six HTS pony motors and shut-off in the indi-
cated order the primary sodium sampling system, the reactor over-
flow makeup pumps and the secondary sodium processing systems.

4. Scram the reactor and simultaneously de-energize the lube oil
circulating pumps. Continuously monitor the peak FOTA temp-
eratures as indicated by the eight temperature channels (4 each
for the row 2 and row 6 FOTA's) displayed in the control room.
These temperatures are predicted to reach a peak 2 minutes
after scram and then decrease. The predicted peak temperatures
are shown in Table 1. Abort the test if any two of the FOTA temp-
eratures displayed in the control room exceed the limits:

Rew 2 FOTA (HFO11) 1090°( 1)
Row § FOTA (HFO12) 104208 (1)

The above procedure is specified by Step 4 of Test 8.

wn
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Perform Stens 5, 6 and 7 of Test 3. The expected time to reach
the condition for pony motor restart is less than 4 hours for
this test.

D. Test from 100% Power and Flow

This test is essentially similar to Test B except that the initial
conditions are 100% power and flow. The test will be conducted as
follows:

1. Using Operation Procedure PN-3, establish steady-state conditions
at the following nominal oper2ting conditions:

Power - 100% = 1% of 400 MW
Primary loop flow - 100% = 1% of 13443 GPM

4

(1) These limits will be updated per actual full power test data. The row 2
FOTA limits is derived as follows: 1090°F = 670°F + 0.934* (1133°F - 680°F)
where 1133°F is the peak temperature at full power and 680°F is core inlet
temperature. The test shall not be aborted with actual temperatures
below the abort limits, since testing over the full temperature range is
required to provide a definitive result. The abort temperatures have been
conservatively specified, recognizing that the time required to start
pony motors will result in actual temperature exceeding the abort limits.

O



Primary cold leg temperature - 630 = 5°F
Primary hot leg temperature - 938 = 5°F
Secondary cold leg temperature - 602°F
Secondary loop flow - 100% = 1% of 1320C GPM
Calculated decay power - 4 to 4.5% of 400 MW

2. Confirm that the DDH&DS is operational as specified in Section
%% W

3. De-energize all six HTS pony motors and shutoff in the indicated
order the primary sodium sampling system, the reactor overflow
makeup pumos and the secondary sodium processing systems.

4. Scram the reactor and simultaneously de-energize the lube oil
circulati .3 pumps. Continuously monitor the peak FOTA temperatures
as indicated by the eight temperature channels (4 each for the
row 2 and row 6 FOTA's) displayed in the control room. These
temperatures are predicted to reach a peak at approximately 2
minutes after scram and then decrease. The predicted peak
temperatures are shown in Table 1.

Abort the test if any two of the FOTA temperatures displayed
in the contrn] room exceed the limits:

Row 2 FOTA (HFOT1) nazer' 1
Row 6 FOTA (HF012) 109908 (1)

The abort procedure is specified by Step 4 of Test 8.

5. Utilize PI-07, to cool the plant to a secondary cold leg temp-
erature of 450°F. Utilize emergency cuntrol panels C-181A and
C-181B to control the DHX fine dampers.

6. Perform Steps 6 and 7 of Test A. The expected time to reach the
condition for pony motor restart is less than 4 hours for this
test.

(1)

These limits will be updated per actual full power test data. The test

shall not be aborted with actual temperatures be’ow the abort limits,

since testing over the full temperature range is required to provide 1
definitive result. The abort temperatures have been conservatively specified
recognizing that the time required to start the pony motors will result

in actual temperatures exceeding the abort limits (about 100°F in 30 seconds).

10



3.0 PLANT CONDITIONS

3.1 Prerequisites for All Tests

A. Acceptance Test T-51-3A018 Parts 1 and 2 have been satisfactorily
completed within the specified acceptance criteria; and if required,
the test predictions for this test have been updated on the basis of
the results from the previous tests.

8. Prior to the performance of Tests C and D (scrams from 75% and 100%
power) the plant must have 1) been operated at full power and flow
conditions, 2) successfully scrammed from full T conditions, and
3) subsequently operated at post-scram conditions with pony motors
operating normally. Also, evaluation of the normal scram tests
(5A019) has confirmed that no unacceptable uncertainty or risk is
implied by the performance of this test.

C. The coastdown times of all HTS pumps during Acceptance Test T-51-3A023,
T-51-3A026, T-31-5A020, and T-00-5A019 have met the acceptance crite. ia.

D. The DDH&DS including the expansion system and the equipment to
provide all specified data recording and display requirements must
be operational throughout each test. Any test shall be repeated in
the event of the failure of this equioment during the test.

E. One operator should be stationed at the lube 0il skid of each HTS
pump for the duration of the test to permit rapid startup of the lube
0i1 circulating pumps and the pump and motor bearing oil 1ift
pumps in tnhe event the pony motor must be restarted to abort the
test. The operator should be in continuous voice contact with the
control room,

F. Two fully instrument FOTA assemblies (rows 2 and 6) shall be
inst: (led in the core prior to this test. The instrumentation .
associated with each FOTA shall be displayed/recorded as specified
in Section 3.1.1 and 6.3. The accuracy of the recorded/displayed
FITA temperature shall be =2% of reading with a 5 second max imum
time constant. The accuracy of the recorded/displayed FOTA flow
rates shall be <1 GPM.

11



G. One VOTA assembly(1) shall be installed in row 6 of the core prior
to this test. The associated instrumentation, specifically three
exit T/C's and eddy current flowmeter ,shall be recorded on
magnetic tape or similar medium for use during post test data
analysis.

H. The calculated decay power is a function of the actual power-time
history during each test and of the power-time history pior %o
each test. Table 5 outlines the assumed power history for each
test and the resulting calculated decay power at the time of
scram. An allowance is included in each case for the best estimate
of the power-time history prior to the test.

I. Two special DDH&DS CRT displays shall be prepared to show the key
data required to assess natural circulation performance. These
displays shall include the following parameters:

DISPLAY 1 - TEMPERATURES

The fuel assembly exit temperature measurements for core locations
2101, 1201, 1501, 3508

The HTS primary hot i1eg temperature in all three loops
The temperature channel of the flowmeter for the row 2 FOTA (HFO11)
The temperature (T/C's) for the row 2 FOTA FTRIA

DISPLAY 2 - FLOWS

The HTS primary flow rate in all three loops

The flow readings from the 11 PSD calibrated flownters (1201,
1202, 1703, 2101, 2201, 2202, 2510, 3508, 3606, 3610, 3707)

Additional output devices shall provide a real time nictorial display

of the four row 2 (Figure 1) and four row 6 (Figure 2) FOTA temperatures
with a resolution of 10°F or better. The time delay between plotted
points and the actual temperature sensed shall be five seconds or less.

The AOTA may be installed but it is not a4 requisite {tem for Test A or Test B.



The display scale range shall be fixed at 400°F with the ability
to change the base temperature available in the control room.

J. A procedure has been prepared and an actual restart of one HTS pony
motor at refueling conditions has been performed to confirm that
using this procedure it can be performed in less than 30 seconds.
The specified abort temperatures in Section 2.0 include a margin
based on a maximum 30 second delay in the restart of the pony
motors.

3.2 Additional Prerequisites for Tests C and D

A. The test specified by Test Specifications TS-51-4A009 have been
satisfactorily completed within the specified acceptance criteria.

B. Prior to each of the tests, a Test Results Review Team, TRRT, must
present a review of the prior tests and an updated prediction of
the next test. Aporoval by the TRRT is mandatory for tests C and
D.

The specific, but not all inclusive, items to be revi~ved by the
TRRT are comparison of the measured and predicted values of:

decay power, as a function of time calculated by Core Physics
compared with the measurement of power history

coolant flow in the primary and secondary systems

flow and temperature measurements from the eight thermocouples
in the two FOTA;s and from selected thermocouples in the VOTA

data from the steady state natural circulation test, TS-51-4A009
coolant temperature and flow data from selected driver positions

Also to be reviewed by TRRT is the prediction by Core Physics of the
decay power as a function of time for the subsequent natural circulation
test.

The TRRT will consist of the manager or their deSignee(s) of the
following groups:

System Dynamics and Thermal Analysis

13



Core Enginearing

Fuels Development

Safety

Test Engineering

Fluid Systems Engineering
Operations

Fuels and Control

Sufficient time shall be provided between all tests to compliete
the required analysis and reviews.

One AQTA assembly shall be installed in row 6 of the core prior
to these tests. The associated instrumentation, T/C's and eddy
current flowmeters (high and low flow), shall be recorded on
magnetic tape or similar medium for use during post test data
analysis.

4.0 SPECIAL EQUIPMENT

A.

Equipment to display/record the instrumentation associated with the
two installed FOTA assemblies to meet the requirements described in
Section 3.1.F.

Equipment to record the instrumentation associated with the AQTA
an VUNTA assemhlies as specified in Section 3.1.G and 3.2.C.

Suecio| electronics to provide a channel of PSD low flow information
(in addition to the standard flow channel) for the eddy current flow-
meters in the AQTA, and two FOTA assemblies.

14



5.0 TEST PREDICTIOMS AND ACCEPTANCE CRITERIA

Test result predictions for Tests C and D are detailed in Reference (1).
Final test precictions for the 5% test (Test A) ar2 provided in Reference (3).
and for the 35% test (Test B) the predictions are provided in Reference (4).

A.

Test A Acceptance Criteria

The acceptance criterion for the 5% power, 75% flow scram to natural
circulation test (Test A) is that the test results provide adequate
predictive capabi’ ty to assure that the 35% power, 75% flow scram
to natural circ .ation test (Test B) can be performed without
unacceptable risk.

Using the data from previous tests, the computer codes IANUS and

CORA have been used to provide predictions of the cutcome of Test A.
These results are documented in Reference (3). The important data
will come from the FOTA in row 2 of the core, and from the FOTA in

row 6. Four representative temperatures from each FOTA will provide
the crucial data. In each FOTA, three of these temperature measure-
ments are at the top of the fuel region of the fuel pins. It is

here that the peak temperatures are expected to occur. One of the four
measurements in each FOTA will be at the core midplane. This measure-
ment is to cover the unanticipated occurrence of extended flow
stagnation or reversal. Figures 1 and 2 show the location of these
four measurements in the row 2 and row 6 FOTA's. Figures 3 through 11
are the Test A predictions as given in Reference 3. Figure 3 is the
predicted row 2 FOTA flow versus time, Figures 4 through 11 are the
predicted T/C readings as a function of time. The important sensitive
parameters on these temperature plots are the peak temperature and the
time at which the peak occurs.

Test A is very difficult to predict with any confidence because the

low power makes the measurements imprecise. The power measurement
uncertainty (at this stage in the ascent to nower) is :20% during the
steady-state operation preceeding scram. Hence, the decay power is
uncertain by that amount combined with the uncertainty in the decay

heat curve. The temperature rise measurement will be uncertain by the
combined effect of the total decay power uncertainty, the instrumen ation
uncertainty, and other factors such as flow redistribution.
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Conversely, the power level is so low that, with the plant data

available to date, there appears to be essentially no risk associated

with the test. That is, the predicted nominal case peak core temperature rise
is 53°F, which is of the order of 10% of the peak core temperature rise

at steady-state full power operation (~500°F). This more than com-

pensates for the measurement difficulties.

The known phenomena of significance which can cause variations in the measured
peak AT and the time of the peak AT can all be reasonably approximated by
equivalent variation in either the decay heat, QD’ or the primary

system pressure drop, aP. These two gross parameter variations can

be cross plotted on a graph of the resulting peak core temperature

rise, AT , versus the corresponding time of the peak. This has been

done in Figure 12, utilizing the results of sensitivity analyses of

the nominal case. Figure 12 is based on nominal data with five hours

at 2% power followed by one hour at 5% power.

The measured AT peak and corresponding time will be plotted on the
grid of Figure 12. The measured data will then be adjusted for the
uncertainties (see Table 1). This will produce an estimate of the
worst case values for the effective decav power and primary pressure
drop. These values could then be utilized in a recomputation of the
results of Test B to ascertain the acceptability of proceeding based
on the new data. This last computation has already been performed in
a slightly different manner. The extreme values of QD and 4P, which
could cause Test B to result in temperatures above the peak 100% power
steady state clad or fuel temperature, have been determined. Over the
region of interest, when these QD and 2P results are piotted onto the
Test A grid (Figure 12), after substrac.ing measurement errors, the
result is a limit of 720°F peak temperature as measured in the row 2
FOTA. Any measured result less than this will yield predictions of
Test B within acceptable limits.

A period at 5% power exceeding 1 hour will result in increased decay

power, hence increased acceptable temperatures. This has been pre-
calculated and the limiting acceptable measured temperatures plotted versus
operating time at 5% power prior td scram in Figure 13,
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Therefore, the Test A acceptance criterion is a measured peak
core temperature below the limit curve of Figure 13 when plotted
at the value of hours at 5% power used in the real test.

This acceptance criterion allows a rapid determination of the success
of Test A, permitting Test 8 to be undertaken within a week of the
successful completion of Test A. This criterion is conservative but,
hecause of the low level of the test, the acceptance limit core

.. mperature rise is more than double the predicted value.

The detailed test data from Test A wil' be used in conjunction with
that fror Test B to refine the modeling and analysis prior to Tests
C and D. The results will not be used to provide multipliers <1 in
the TANUS safety analyses.

Test A Abort Criteria

The maximum temperature allowed in this natural circulation test is

1133°F which just preserves full powzr fuel data. Safety limits

are well above this value. Since the predicted peak core temperature

is only 653°F and the success criterfa is in the range 720°F to T60°F

there is no reason for letting the reactor temperature get anywhere

near the maximum allowed. A value of 825°F has been chosen as a

reasonable level at which to abort Test A. This temperature is in

no way a real limit but is sufficiently far above the predicted level to
indicate some gross discrepancy between the predicted and the actual behavior.

Test A should be aborted in the extremely unlikely event that any
one of tre specially monitored T/C readouts from the Row 2 and Row 6
FOTA's goes above 825°F.

Test B Acceptance Test Criteria

The results of Test B will be used for two different purposes.

In the short term, Test B will confirm that, during the planned

power demonstration, safety is assured in the unlikely event of

an unintentional scram to natural circulation. The power demonstration
is a part of the same test sequence as Test B and a quantifative
criteria which can be ‘mmediately applied has been developed.
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Using the data from previous tests and the computer code IANUS,

the CORA code has been used to provide predictions of the outcome

of Test B. These results are documented in Reference (4). The

data required to monitor the core performance during the tast will
come from the FOTA in Row 2 of the core, and from the FOTA in ow 6.
Four representative temperatures from each FOTA will provide the

data in the control room. In each FOTA, three of these temperature
measurements are at the top of the fuel region of the fuel pins

where the peak tamperatures are expected to occur. One of the four
measurements in eahc FOTA will be at the core midplane. This measure-
ment is to caver the unanticipated occurrence of extended flow stag-
nation. Figures 1 and 2 show the location of these four measurements
in the Row 2 and Row 6 FOTA's. Figures 14 through 22 are the Test B
predictions as given in Reference 4. Figure 14 is the predicted Row 2
FOTA flow versus time, l4a is the predicted Row 2 FOTA flow, Figures
15 thrcugh 22 are the predicted T/C readings as a function of time.
The important predicted values of these temperature plots are the
peak temperature and the time at which the peak occurs.

The final acceptance criteria for Test B are expressed in terms of
measured peak temperatures in the Row 2 FOTA assembly. The development
of the critaria is defined in terms of temperature rise (aT), which is
the temperature at the exit of the fueled section of the FOTA minus

the inlet temperature. ror this test the inlet temperature is
essentially constant at 630°F (=5°F).

The known phenomena of significance which can impact the measured peak
5T and the time of the peak AT can all be reasonably approximated by
equivalent variation in the decay heat, Qp, anq/br the primary

system pressure drop iP. These two gross parameter variations can

be cross plotted on a graph of the resulting peak core temperature
rise, 4T, versus the correspording time of the peak. This has been
done in Figure 23, utilizing the results of sensitivity analyses

of the nominal case. Figure 23 is based on nominal data with a

normal ascent to 35% power followed by 56 hours at 35% power.

18



The measured 4T peak and correspending time can be plotted on the
grid of Figure 23. The measured data can then be adjusted for the
uncertainties. Known model uncertainties potentially influencing
extrapolation to the design case nave been identified and quantified
for this purpose in a manner which assures that an overall con-
servative determination of power demonstration ac-eptability is made.

(See Table 4.) This adjustment will produce an estimate of the

worst case values for the effective decay power and primary pressure
drop from the test. These values with the established safety model
margins incorporated could then be utilized in a recompuation of the
results of a design basis loss of electric power during the succeeding
power operation cycle to ascertain the acceptability of proceeding
based on a model conservatively calibrated to the new test data. This
last ~—putation has already been performed for a spectrum of assumed
test results to establish an acceptance threshold,in advance,of the
extreme values of QD and';P which could cause the core safety limit

to be approached for event E-5 (loss of normal and emergency power ).
This set of limiting values is defined by a peak AT temperature limit
curve in Row 2 FOTA T,/C readings from the top-of-the fuel T/C's.

The Test 3 grid (Figure 23) has a dashed curve showing this Timiting
value as calculated. The solid acceptance curve below i* has the
uncertainty (Table 4) substracted, so that it can be compared to

the raw measured values directly.

The time at 35% power has a sufficiently strong influence that it

is necessary t¢ adjust for this experimental condition. Figure 24

is a plot of the acceptance temperature (actual temperature,not aT)
limits for proceeding to the remainder of the power demonstration run
using as a parameter the time at 35% power prior to :cram. The

lines on Figure 24 are the calculated limits with the uncertainties
(Table 4) subtracted and can be compared directly to the measured
peak T/C value from the Row 2 FOTA. The uncertainty in primary

cold leg temperature is included in these limits.
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The analysis to determine the limiting values of QD and iP used the
f11lowing conservative assumptions:

IANUS Safety Model including 25% increase in decay power
and 20% increase in core pressure drnp.

Decay Heat Corresponding to 2 days of full power (this
assumption will be revised and a new limit computed if the
power demonstraticn plan is significantly altered).

Event occurs at design case power/flow condition (100%/100%).

An additional check will be performed to verify the modeling basis and
understanding of the reactor behavior before proceeding with the planned
power demonstration. The codes predict that a fuel assembly in a high
power region of the .ore with higher full power operating temperatures
will always exhibit a higher peak temperature during natural circulation
than a fuel assembly in a lower power (hence lower decay power) region
of the core with lower full pewer oparating temperatures. Thus, the
peak temperature in the Row 2 FOTA should be greater than the peak
temperature in the Row 6 FOTA.

Therefore, the Test B acceptance criteria for proceeding tc the planned
full power test run are that:

The measured peak core temperature rise values with uncertainties
do not exceed the appropriate limit from Figure 24.

The Row 6 FOTA temperature peak (-5°F) is not greater than the
Row 2 FOTA temperature peak (+5°F).

The +5°F allowances cover the relative uncertainties in the two separate
measurements.

It is necessary to recognize that the test conditions cannot pract-
ically be controlled to exactly match the conditions assumed in dev-
e'oping the predictions. As a result, the current predictions
cannot be expected to match the test results exactly. A major con-
tributor to differences between the current oredictions and the

test results will be the power/time history prior to scram. The
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selection of a minimum of 5 hours of steady state operation was
made to 1imit the impact of the power-time history. Other test
factors which may cause the results to differ from predictions are
the pump :oastdown times and the ambient temperatures. As a con-
sequenc : of these test condition variables it may become necessary
to recuiculate the predictions with boundary conditions matching
those of the real test.

The Tonger term objective of Test B is to confirm that Tests C and

0 can be performed with a high confidence of success. Since Tests

C and D are deliberately induced scrams from 75% and 100% power to
natural circulation, the acceptable limits for performing the tests
are not the safety limits for the E-5 event, but are the temperature
levels at which long term fuel data might be lost. These are the
steady-state full power clad and fuel temperatures. A further import-
ant difference between the full power demonstration run Criteria in
the short term and the accertability of the natural circulation Tests
C and 0 is that Tests C and D are deliberate tests of natural circul-
ation which can be aborted and forced flow restored at any time.

The pradicted results of Tests C and D will be much closer to the
fuel data limits applicable for those tests than the safety anaysis
oredictions, discussed under the short term objective above, are to
safety 1imits. Fortunately, the extrapolation from the 35% test
results to the expected 75% test result involves relatively fow
uncertainties because the tests are very similar in character. This
contrasts with the 5% test in which the predicted minimum flow and
time response are sianificantly different than for the higher power
tests. The appropriate grid will be used to recalibrate the model
decay power and pressure drop, and the resulting model will be

used to predict the result of the 75% nower scram (Test C). This
result should fall below the abort criterion for Test C. These results
will then be reviewed by the Test Results Review Team.



The second Test B acceprance criterion will be » recommerdation from
the Test Review Team that Tests C and O can be performed with a high
confidence of satisfactory result. This acceptance criteriorn impacts
only Tests C and D, not the short term full power demonstration
scheduled after Test B8 and before Test C.

Test 8 Abort Criteria

The maximum temperature 1l1lowed in any of the natural criculation tests
is 1133°F which just preserves full power fuel data. Safety limi's

are well above this value. Since the nominai case predicted peak core
is below 825°F, there is no reason for letting the reactor temperature
get anywhere near the maximum allowed. A value of 980°F has been
chcsen as a reasonable level at which to abort Test B while assuring

a definitive result relative to the acceptance limits in Figure 24.
This temperature is not a real linit since no analys.: suggests that
exceeding this 1imit would produce damage, shorten compone~t life-
times or impair future evaluation of fuel performance. It is, however,
sufficiently far above the predicted level to indicate some gross
discrepancy between the predicted and the actual behavior, and still
152°F below the fuel data limit which allows adequate time to stop

“he temperature rise by turning on the pony motor.

Test B should be aborted in the extremely unlikely event that any one
of the specially monitored T/C readouts from the Row 2 anc Row 6
FOTA's goes above 980°F.

Tests C and D Acceptance Criteria

Acceptance criteria for Tests C and D are expressed in terms of FOTA
peak 3T's. The upper acceptance limits for these three tests are
listed in Table 2. These limits were established on a conservative
basis to assure protection of fuel lifetime and to demonstrate adequate
decay heat removal capability. Exceeding the test acceptance criteria
does not, therefore, necessarily imply inadequacy in the plant decay
heat removal. Such a result would necessitate further evaluation and
resolution of the uncertainty with respect to the adeaquacy of the

decay heat removal capability of the plant. The predicted values

of the FOTA peak temperatues are given in Table 3.
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5.0 DATA REQUIRED

Data compression for data recorded by magnetic tape or similar medium
should be set to minimum but nc*t to exceed 0.1% of full scale.

A.

The data to be acquired bv ‘he DDH&DS for the duration of each
test is specified in Appendix .i. The required scan interval for
each parameter is specified following the parameter.

The thermocouples for the two FOTA assemblies shall be recorded
continuously on magnetic tape or similar medium at a maximum
compression window of 2°F during the test.

The instrumentation for the AOTA (when available) and VOTA assemblies
shall be recorded continuously on magnetic tape similar medium

at a maximum scan interval of 10 seconds during the test. The
channels to be recorded include the inlet and exit T/C's, AQTA

eddy current flowmeter specified in Section 4.C, and the self-
powered neutron detectors in the VOTA.

Pump coastdown time for each pump.

Data recording shall be continued byond the completion of the test
for a minimum o 1 hour or until near isothermal conditions are
achieved with a1 pony motors on to verify the instrument status.
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100X Power
“ln = 680°F)

(Test D)

[ rame=a= 3]

MAXTHUM FOTA PEAK TEMPERATURES

Time at Power

75% Power
(Iln = fF2°F)

(lest C)

Before Scram FOTA Row 2 FOTA Row b
1 hour (4% Decay Power*) 1014°F 1005°F
25 hours (4.5% Decay Power*) | 1048°F 1040%F
1 hour (3% Decay Power®*) 932°F 925°F
25 hours (3.5% Decay Power*) | 957°F 950°F

* Predicted decay power as a pevcentage of 400 MW
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TABLE 4

JNCERTAINTY SUMMARY FOR 35C TRANSIENT NATURAL CIRCULATION TEST

ANTICIPATED MoDEL unceriamnTies (V)

Hot Channel
Statistical

Meantity | Measurament Q) H,,  Puct R Wy Teelens
TRANSTENT l
SRR L 0 110 0 o 0 4
Ayeon 1)
L (sec) 0 0 1.3 0 t1.3 0 0
¥ 00 130 0 132.0 0 144 0 0
(GPM
STEADY STATE (10 MINUTES)
aTyeony (°F) '5 4.4 ' 3.8 0 +13.5 0 ' 8
¥ 00 £30 12.3 8 0 124 0 0
(GPM

(1) These estimates are based on the assumption that Aq(t) A 1061, A”us 5 10,2, abuct

l\"(l)’ 0.

(2) This takes into account

the effects of plenum modeling and mixing.

(3) Includes uncertainties of 0.4 in aP and 0.12 in § .

Q(t) = Decay power time dependence (for transient, in total but not subtotal value,

"us = Top reflector/pin mass above active zone
puct = Duct wall effect (negligible for inner pins)
g Initial power level

M(2)

= Axial dependence of top reflector mass

Subtotal
(2) Prediction
Other Uncertainties
118 126
117 o7
129 169
1 5 13
121 147

A 0, AQua- 2.6 Mw and

see Note (3))

lolal(a)
Prediction
Uncertainties

134

118

70
120

150



T4

PREPOMER CALCULATED DECAY POMER
TSt OPERATLON POUER TIME AT SckAM (% of 400 M)
A 21 Power (BHW) 5% 1-16 hrs 0.216-0.234% (n
3-7 hrs. 20 MW )
8. Normal Ascent to 351 5-56 hrs 1.68 - 1.75%
35% Power 140 MU
3-16 hrs.
, o Normal Ascent to 7151 1 hrs 3.0 - 3.5% m
151 Power 300 MU
65-10 hrs.
(1)
D Normal Ascenl to 1001 25 hrs 4.0 - 4.5%
1002 Power 400 M
7-12 hrs

(1) These values include estimates of the residual power from operations prior Lo the
test operation cycle.
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NORMALIZED FLOW RATE, PER CENT

FIGURE 3. CALCULATED ROW 2 FOTA NORMALTZED

ASSEMBLY COOLANT FLOW RATES.
INITIAL FLOW RATE 1S 43.99 LB/SEC.
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TEMPERATURE, F

FIGURE 4 CALCULATED ROW 2 FOTA TOP OF FUEL
COOLANT TEMPERATURES FOR T/C TX1016 ON PIN &, 8.
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TEMPERATURE, F

FIGURE &

CALCULATED ROW 2 FOTH TOP OF FUEL
COOLANT TEMPERATURES FOR T/C TX1012 ON PIN 9, 14.
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TEMPERATURE, F

FIGURE 6. CALCULATED ROW 2 FOTA TOP OF FUEL

COOLANT TEMPERATURES FOR T/C TX1008 ON PIN 9,17,
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TEMPERATURE, F
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O

FIGURE 7

CALCULATED ROW 2 FOTA CORE MIDPLANE
COOLANT TEMPERATURES FOR T/C TX1009 ON PIN 9, 10.
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TEMPERRTURE, F

FIGURE 8 CALCULATED ROW 6 FOTH TOF OF FUEL
COOLANT TEMPERATURES FOR T/C TX9026 ON PIN 23
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FIGURE ? CALCULATED ROW 6 FOTA TOP OF FUEL
COOLANT TEMPERATURES FOR T/C TX9018 ON PIN 4, 4.
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FIGURE !0  CALCULATED ROW 6 FOTA TOP OF FUEL
COOLANT TEMPERATURES FOR T/C TX9009 ON PIN 9,9.
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TP-51-34008, P1
Rev. 0
October 33C

Looendix A
ooH & OS MONITORING REQUIREMENTS

Instrument . 7 Scan [nterval
fumber \ Qescription (Sec)
|10001 A, 8,C ; Ariver 2101 Tangarature - 80
112002 A, 8, c ‘ Oriver 3201 Temperature i 50
10003 A, 8 € | Oriver 3301 Terperatis 50
Ezccca A, 8,C i Oriver 3303 Temzarature ' 30
yream A, 86 Jricer 3335 Tersarature 30
13036 A, 8, € Oriver 301 Terzeraturs? | g9
naat Ko Byt BIVEe R TMSNCETTS 87
10008 A, 8, - Oriver 3403 Targerature 50
110009 A, 8. c E Oriver 3404 Terzarature : 80
|10010 A, 8, C ! Oriver 3405 Terperature o $0
;ECOII A, 8, C | Oriver 3301 Terjerature £n
10012 A, 8, C { Oriver 3503 Tergerature ¥
(10013 &, B, ©- | Oriver 3505 Tepevetyrs , 50
10014 4, 8, ¢ | oriver 3506 Temperature 50
{10015 A, 8,C Oriver 3507 Temperature 5 50
(;0016 A, 8, C Oriver 3508 Termperature : 80
(;0017 A, 8,C Oriver 3601 Terperature 1 su
10018 A, 8. C : Ariver 1602 Temperature ! 50
10019 A, 3, € : griver 1603 Terperature ? 6G
10020 A, &, C griver 3804 Te-terature 80
10021 A, 8, c Oriver 3625 Te-perature &0
110022 A, 8, C oriver 3606 Te-peraturs § 50
NOTE:

A1l data collection compression win
but not to exceed 0.7%. dows should be set to minimum,

POOR ORIGINAL



Apoeniiz A

04 § OS MONITORIMG REQUIREMENT

TP-51-3AC08, M
Rev. 0
October 1980

{nstrument tcan Interval |
fuzser Qescription (See) g
10023 4, 8, C Oriver 3607 Temperature 80
. 1002¢ A, 8, C Oriver 3608 Temperature | 80
T]OGZS A, 8, C Oriver 3609 Terperature 69
110026 A, 8, C Criver 1201 Temperature s0
10927 A, 8, € river 1301 Ta~perature £0
locas Ay 34 6 srivar 1303 T3 ;sr:;::;_.-—-_ r &0
10029 A, 8, C Jriver 1304 Temperature o
110330 A, 8, C Jriver 1401 Temperature )
€?3331 A, 83, C Criver 1302 Temperature €9
110032 A, 8, C Oriver 1403 Temperature £0 :
/10033 A, 8, C Jriver 1404 Temperature 50
10034 A, 8, C OCriver 1405 Tamperature i ;
5!0035 A, 8, C Sriver 1501 Temperature 84 ;
10036 A, 8, C Oriver 1503 Temperature 80
10937 A, 8, C Criver 1505 Temperature 89
10018 A, 8, C Oriver 1306 Temperaturs 50 :
10039 A, 8, C Oriver 1507 Tamperature . 89
10040 A, 8, C Oriver 1508 Tewperature 50
10041 A, 8, C Oriver 1601 Temperature )
10322 &, 3, C sriver 1602 Terperatyre 30
16223 4, 8, ¢ Sriver 1603 Temzerature 89 :
10045 A, 8, C Oriver 1604 Tewpzrature ! 350




~ppendix A
O0H & 0S MCNITORING QE”JIQE“EW S

TP-31-3A008,

Rev. 0
October

‘1

1680

[nstrusent

|

Scan [nterva’

o || e e}

Number Description (Sec) !
| 10048 A, 8, C : Oriver 1605 Temperature B £0
10046 A, 8, C : Oriver 1606 Temperature 50
{:0047 A, 8, C 5 Oriver 1607 Temperature 50
110048 A, 8, C Oriver 1608 Ta-parature - 50
0049 A, 3, C Oriver 1839 ?e-nerazgte 50
TEJ.‘ a, 3, C Sreiver 2231 T& Fératuce o7 89
10052 A, 8, C Sriver 2301 Terperature 80
‘10053 A; 8, C Oriver 2303 Temperature 50
?30054 A, 8, C Oriver 2304 Temperature €d
5:5655 A, 3, C Oriver 2401 Temperature 50 ;
1 10056 A, 8, C ! Oriver 2402 Temperature g0
10057 A, 3, C | Oriver 2403 Temperature 0
10058 A, 3, C |  Oriver 2404 Temperature 50
yoos; A,3,C | Oriver 2405 Tenperature 50 ;
‘!0060 A, 8, C | Oriver 2501 Temperature 50 i
10061 A, 8, C Oriver 2503 Temperature 50 :
10062 A, 8, C Oriver 2505 Temperature ' 8C i
10063 A, 8, C Oriver 2506 Termperature t 50 t
10064 A, 8. C Oriver 2507 Temperature 50 .
10088 A, 3, C Criver 2502 Te s2rature 50
/10366 As S, € Oriver 2601 Tecerature €0 ;
10087 A, 3, € Oriver 2802 Tercerature 80 :
10068 A, 8, C Oriver 2603 Te=jerature 50 |
DML (AN A
rUUR Uil



“nn i
I_‘;.JC"QYX A

TP-51-5A008, P1
Rev. 0
October 1920

00N & 0S MONITORING REQUIREMENT
[nstrument T Sc;; [nterval |
numser Description : (See) !
10669 A, 8, C l Oriver 2604 Terperature ! 50
:30070 A, 8,C E Oriver 2605 Temperature : 60
'10071 A, 8, C | oriver 2608 Temperature 5C ks
‘10072 A, 8, C | Oriver 2507 Temperature | 89
0073 4, 3, C Sriver 2608 Terperature 80
19374 &, 3, C | .:—_.'v: --‘9 i'c'f.-.nfi.'.:e_-." - -“—5.‘3“ N
10076 A, 8, C ' Refl 3703 Temperatura 9
170077 A, 8,¢C Refl 3705 Temparature : €)
110078 4, 8, C Refl 3707 Temperature : §0
110679 4, 8, C 3efl 3709 Temperature A0 3
;10080 A, 8, C } Refl 1703 Temperature §9
10081 A, 8, C | Refl 1705 Temperature €2
10082 A, 8, C Refl 1707 Temgerature 60
10083 A, 8, C Refl 1709 Tamperature 80 '
iteoaa A, 8, C ' Refl 2703 Termperature 30
{10035 A, 8, C | Refl 2705 Temcerature 50
!10086 A, 8, C ' Refl 2707 Temperature : 50
!?0037 A, 8, C 2efl 2709 Temperature ! 80
EOKEIA_-“_-.___‘_. PSD Fjow 2101 Driver 1
10101 Flow 2101 Oriver 1 ’
10122 _#low 3201 Oriver 10 "
110103 flow 3301 Driver 10
"10104 Flow 3303 Oriver | 10




TP-51-5A008, P1
Rev. 0
October 1280

Apoendix A

OO0 & 0S MONITORING REQUIREMENTS

Instrument ; Scan [nterval F
| ftusber , Description ; (See) !
, 10127 ' Flew 1301 Oriver : 10
;10123 ! Flow 1303 Oriver i 1

10129 | Flow 1304 QOriver ' 10
10130 . Flow 1401 Oriver \ 10
mmn Flow 1402 Oriver "
AT Tlae 1003 Driser 3E 1
10133 ' Flew 1404 Oriver 10
10134 . Filow 1405 Oriver 10
11013 ! Flow 1501 Oriver E 10
110136 Flow 1503 Oriver : 1 ;
(10137 . Flow 1505 Oriver 10
10138 |  Flow 1506 Oriver 10
10139 ‘ Flow 1507 Oriver 10
l\Oldo Flow 1508 Oriver 10 |
1:0141 ' Flow 1601 Oriver 10 :
10142 . Flow 1602 Oriver 10 :
10143 : Flaw 1803 Oriver . 1 ;
10144 Flow 1608 Oriver | 10 |
10145 Flow 1605 Oriver : 10 ?
10146 Flew 1646 driver 10 ’
10187 Flow 1607 Oriver 10 :
10148 Flow 1608 COriver | 10 .

00R QRGN
\g)‘/ ’ul' \_/.\JL.J\.»Js-J ‘3:3



TP 51- AQ08, Pl
. 0

Fosendix A
O0H & 0S MONITORING REQUIREMENTS ED"“T\ED f\'ﬁ‘F"{f\

NS 1"'”ITSH=

[nssrumant Scan Interval ;

Hy=der Qescription : (Sec)
| 10108 ' Flow 3304 Oriver | 10
' 10108 | Flow 3401 Oriver t 10
‘10107 |  Flow. 3202 Oriver | 10
310108 ! Flow 3403 Orivar ; 10
13109 Flow 3404 Oriver 10
2110 Hex 308 Sriver. . S 19
1011 ' flew 3501 Oriver ]
‘13112 ., Flow 3503 Oriver 10
116113 | Flow 3505 Oriver : 10
R  Flow 3506 Oriver : 10 T
{10115 . Flew 3507 Oriver 10
110116 1ow 3508 Oriver 1
-‘-—~}01a6A PSD Flo;.3508 Oriver 1
e TR .. SRR, A g e -5 STRERERE S UIRRE e« v admiE
110117 i  Flow 3601 Oriver : 10
10118 i Flow 3602 Oriver . 10 .
110119 ' Flow 3603 Oriver 1 :
10120 : Flow 1604 Oriver ' 10
10121 Flow 3605 Oriver ' 10 |
10122 Flow 3606 Oriver | 1 ‘
© 101228 ___PsD Flow 3606 Driver 1
ERRTIPS ~ Flow 3607 Oriver = g ]
19124 Flews 3672 OJriver o 19
10125 €1ow 3509 Criver 10 :
'10126 Flow 1201 Oriver | | i

17126A : PSD F10w 1201 Oriver 1

o G D SURAES S RGN e & o P .- R - A e W e e e



TP-51-5A008, P
Rev. 0

October 1380
cgnendix A
OOH & DS MOMITORING REQUIREMENTS
' Instrument | Scan Interval ‘
; fumber Cescription , (Sec)
1 10149 | Flow 1609 Oriver | 10 !
£ 10181 Flow 2201 Oriver 1
_ - eng—— N
CqosA SO Flow2z0l Driver . .. s id
£ 10152 Tl | Flow 2301 Oriver 10
10183 |  Flow 2303 Oriver 1
10154 Flow 2304 Oriver 1
12133 Flew 2231 Srives N T
10156 | Flow 2402 Oriver 10
T!0157 ‘ Flow 2403 Oriver 10
F.msa . | Flow 2404 Oriver 10
10139 Flow 2005 Oriver : ;
| 10160 | Flow 2501 Oriver 10
10161 | Flow 2503 Oriver 10 :
10162 i Flow 2505 Oriver 10 5.
10163 |  Flow 2506 Oriver 10 ;
10164 Flow 2507 Oriver 1 :
10183 Flow 2508 Oriver 10 :
10186 Flow 2601 Oriver 10 i
10167 Flow 2602 Oriver 10 :
10168 Flow 2603 Oriver 10
10169 Flow 2824 Driver 10
19170 Fow 08 CFVAF . 10
1N Flow 2608 Criver i 10 :




Asgendix A

TP-531-3A008, ™
Rev.

October 1330

o0H & 0S MOMITORING REQUIREMENTS
[nstrument Scan [nterval
hu=ber Description (Sec)
, 10172 | Flow 2507 Oriver 10
;10173 -_-g Flow 2GC8 Oriver 1
10174 | Flow 2609 Oriver 10
10176 Flew 3703 Reflector ? 10
10177 Flow 3708 Reflector 10
a1 Figs 3737 Raf eeser ET
10179 | Flow 3709 Reflector 10
10180 Flow 1703 Reflector 1
oA ~PsD Fiow 1703 Reflector ' 1 ... _
l.o 181 | Flow 1705 Reflactor ]
| 10182 Flow 1707 Reflector 10 i
;10183 . Flow 1709 Reflector 10
10184 | Flow 2703 Reflector 10
110188 ! Flow 2705 Reflector 10
10188 | Flow 2707 Reflector 10 ;
110137 ' Flow 2709 Reflector 1 ;
iﬁ.czoo A. 8, C Oriver 2202 Temperature 10
[10201 A, 8, C QTA 3610 Temp A, 8, C , 50 Al
10202 A, 8, C QTA 2406 Temp A, 8, C i §0 '
10203 A, 8, C OTA 2610 Temp A, 8, C : 50 ,
19238 A, 8, C OTA 1202 Te=p A, 8, C 60
"10208 A, 8, € OTA 1406 Tezp A, B, C Srfa AT |
10206 A, 8, C OTA 1610 Te=p A, 8, ¢ | <0 :
10217 FOTA 3610 Flow ! 1

POOR ORIGINAL



TP-51-3A008, P1
Rev. Q
October: 1980

Asgendix A
OCH & 0S MONITORING REQUIREMENTS

Hr‘r""
i\ |
-‘ !

DIRIE 2 U |
IR Ly,u.u‘ \,«JU\JU"L\_:

Scan [ntervai

[nstrument

humber Oescription ; (Sec) ‘
| 10210 Flow 2202 OTA. 1 o
AP0 Flow 2202 0T [N
|wen _ Flowisoom 1
i MR _-?.sq Flow 3610 O OTA 3 g “1 SR
10214 LQrA 1202 Flow ; i
1 S _Flow26100TA . _.l..—. it
—_mzm PSD Flow 2610 QTA 1
WA PSD Flow 1202 OTA 1
'_-{Eé;lé-— - ' PSD Temperature 1202 OTA o i..‘ -
Tt A, 8. safety Rod 3302 Temp. T Te T
10202 A, 8 i Contrl Rod 3502 Temp. ‘ 10
: 10303 A, 8 ‘ Cantrl Rwd 3304 Temp. | 10
10404 A, 8 Saf ty T34 1372 Temp. 10
TowE A s | Centel R 132 Temp. L@
' 104C6 A, 8 : Con:rl 2od 1504 Temp. i 10
' 10407 A, 8 : " Safety R0d 2302 Temp. . 10 :
?1c;c3 A, B Contrl Rod 2502 Temp. 10
| 10409 A, 8 Contrl Rod 2504 Temp. 10 ™
. 10410 A, 8 | Periph CR 2702 Temp. 10
10411 A, 8 } Periph CR 2706 Temo. 10
110812 A, 8 . Periph CR 2708 Temo. 10
10413 A, 8 | Periph CR 3702 Temp. , 10
l!oztz A, 8 | Periph CR 3706 Temp. 10
10215 A, 3 Periph CR 3703 Temp. 10
| 10416 A, 8 Periph CR 1702 Temp. , 10 :
10417 A, 8 Periph CR 1706 Temp. . 10 ‘




TP-51-5A008, P1
Rev. Q
; . October 1930
Azpendix A

00K & 0S MONITORING REQUIREMENTS

' [nstrument l | Scan Interval T
tumber | Jescription : (Sec) l
10413 A, 8 Periph CR 1703 Tamp. -, 10 !
1041 Fixed Shim 3704 Temo. 19
, 10420 Fizxad Shim 3711 Temp. 10

b l0e21 . cixed Shim 2704 Temp. 19




.

TP-31-3A0C8, P1

i Rev. 0
October 1980
Acpendix A
UOH & 0S MONITORING REQUIREMENTS
. lastrumant Scan [nterval 5
i humber Description (Sec) \
) 10422 Fixed Shim 2711 Temp. 10
| 10423 Fixed Shim 1704 Temp. 10
i 10424 Fixefi Shim 1711 Temp. 10
giOAZSA 2aflector 2712 Temp. 10
10-22A zaflactor 3701 Temp. 10
ST T siftecior 310 Tese. i
10¢23A 2aflaector 3712 Temp. 10
'10429A leflector 1701 Temo. 10
;IOJZOA 2eflector 1710 Temp. g 10
!10431A 2aflector 1712 Temp. 10 ;
| 10432A eflector 2701 Temp. 10
110433A 2aflector 2710 Temp. 10 ,
ETYTY "X VSSL Coolant OPER LVL 10 :
lxoasz X YSL Full Range Level 10
‘10453 A, 8, € ax VvSL LvL PPS 1
110601 0. €, F FLUX SRC Level | 1 ;
110631 A 4D @G CHT LEVEL A 1 |
10631 C 40 RNG LG MSV LV A 1 :
10631 € U3 RNG LN PUR LV A |
10631 F .9 946G CuT LEVEL 8 1
10631 H w3 RuG LG HSV LV 8 \ |
10631 K w9 RNG LN PUR LV B 1 :
A0R ORIGIN
UL A IR
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Apoendix A
O0H & 0S5 MOMITORING REQUIREMENTS

[nstrumant { ¢ e f Scen [nterval |
humser , Qescription , (Sec)
10631 L | LD RUG CHT LEVEL C | 1
£ 10631 1 \ O RHG LG MSV LV C | |
10631 Q | WO RNG LN PWR LYV C ; |
' 21001 A, 8, C, 0 | Pri Hot Leg 1 Temp 5 10
210234, 3. €C . Pres Pri Loop | g
iioes A, 5, €. 0 Pri Csld Lag 1 Tamp 10
21008 4, 8, C - IHX Pri Out 1 Temo 10
21011 A, 8, C Flow Pri Loop 1 |
321011 0 i Reverse F1ow.Pri Loop ! 1
21014 . P1 OISCHRG Press ' ] j
21014 A . LP1 PRI/SEC OIFF Press A
| 21082 | LvL PRI Pump P 1 |
%2%047 ? RPH PRI Pump Pl ‘ !
21507 Temp DHX £4 Out ‘ 10 |
21514 ' temp OHX €5 Out 10 :
21521 Temp OHX E6 Out - 10 §
21523 Temp OHX E7 OQut ! 10 .
21534 A, 3, C, 0  SEC Hot Leg 1 Temp | 10 |
21536 . P4 DISCHRG Press : 1 :
. 21333 Spaed SEC Pump P4 | ;
21540 Level SEC Pump 2t 1 ;
L 21541 LP1 SEC EXP TK LY 10
ONAR MRIRIN
U QW WislUuUNLD
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fuoendix A
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Instrument ! i Scan Interval
; number | Sescription | (Sec) |
21518 4, 8, ¢ £low SEC Loop | : |
21530 4, 8, C, 0 SEC Cold Leg 1 Tem 10 B
51532 A, 8 é ;; Flow SEC Loop Vsnturi
21893 | POS E4 Fine Darper | 18
21224 208 4 CORS Da~ger 10
T T eed B Bloaar TR
21516 ' P0S £4 Vanes 10
21833 P0S £5 Fine Qarmzer 10
21638 POS €5 CORS Damser 10
i 21840 Speed £5 B8lower 19
Tg;scs ;  POS &5 Vanes 10
21663 | P05 €6 Fine Oamper 1
t 21664 ,  POS €6 CORS Damper 1
‘2157 |' Speed £5 3lower 10 |
| 21676 ! pOS £6 Vanes ! 1
(21303 ; PQS €7 Fine Damper 10 ;
| 21304 " PQS E7 CORS Oamper 3 i
21810 Speed £7 3lower | 1C
21216 POS €7 Vanes | 10
22001 A, 3, €. 2 PR! Hot Leg 2 Temd 10
"22003 A, 2. C p3E5 PRI Loop 2 ' 1 ,
1

122005 A, 8, C. 0

PRIl Cold Leg 2 Te™D
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Appendir A
O0H & 0S MONITORING REQUIREMENTS

Instrument | L - Goan Tabaiwh) -3
husther Description : (Sec) !
2398 A, 8. C  [4X PRI Qut 2 Temo 10
22011 A, 8, C, 0 ¢ Flow PRI Loop 2 ' 1
22014 | P2 DISCHRG Press ‘ 1
22214 A . LP2 PRI/SEC OIFF ?ress | !
22342 LYL PRI Pu:p P2 I
PR ‘ T e L
22307 | Temp 0uX €3 Qut 10
22314 ’ . Temp OHX E9 Qut ° 10
| 22521 § Temp OHX E£10 Out 10
. 22528 Temp OHX €171 Out . 10 i
| 22534 A, 8,C., 0, SEC Hot Leg 2 Temp 19
22536 |  PS DISCHRG Press 1 ;
122538 ' Speed SEC Pump PS ' 1 :
22540 i Level SEC Pump PS : 1 :
225¢1 I P2 SEC E£XP TK LVL 10 ;
2238 A, 3, ¢ Flow SEC Loop 2 1 ;
73550 A, 8, C. 0 . SEC Cold Leg 2 Tero | o
22532 A, 8 1F Flow SEC Locp Venturi ; ]
2€ Elawy SEC ! oon Yentyres 1
_22503 P0S £E8 Fine Camper ; 10 :
22824 208 €8 r)as CaTzer 10
22619 Spees =3 Blouver 10 :
22615 P)S £8 Vanes 11

\r( { { "‘a
Pn.' R Mol 1\.:‘.,
UL UJV«UUUU L".’.‘J
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OCH & 0S MOMITORING REQUIREMENTS

x . —— -

[nstrumant ! | Scan Interval '
humber | Jescription i (Sec) :
22633 20 £9 Fine Ca-per : 19
: 22634 | pos €9 CORS Oamper T
' 22640 | Speed €9 Blower 10
' 2264 20S £S5 Vanes | 10
27453 205 €10 Fine VPR 10
P s T B .
fE;;} " Speed €10 3louer 10 .
22676 . 7 ?0S £10 Vanes }Q
22303 . PQS E11 Fine DUPR 10
| 22204 . P0S E11 CORS OHPR . 0 |
22810 | Speed £11 3lover 10
22815 | POS E11 Vanes 19
23001 A, 8, C, 0 PRI Hot Leg 3 Temp T
2003 A, 8, C | PRES PRI Loop 3 1
23005 A, 8, C, 0 ' PRI Cold Leg 3 Temp 10 :
23008 A, 3, C [HX PRI Qut 3 Temp ' . 16 :
53011 A, 8, C, 0 Flow PRI Laop 3 : !
23014 P3 OISCHRG Press i 1
21014A LP3 PRI/SEC OIFF Press ; 1
23062 LYL PRI Pump P3 i
" 23047 aPi PRI Pump P3 1
£ 23507 T~ - % €12 Out 1
DAM n
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O0OH & 0S MCMITORING REQUIREMENTS

e et S ¢ SIS & 2t R DA B, SRS S, o Sge = R S W A

Tnstrument Scan [ntarval
nucLar l Description (Sec) |

BB ey -8 B AER e WA © GED BeMEE ¢ s - e — —————— . -

- e o -

23514 Terp OHX €13 Qut !

23521 Temp OHX E14 Qut !

21528 : Terp OHX €15 Out

‘-2—3.5.3-4";,—3-, Cs 9“ ) SEC Hot Le.g_.:!_'l’?m?_ P ”“‘ " ] "
-.2-3-5.3;-'“ 26 DISC=3G Press l-“
23333 | i .S_#.::i SEC_-: 9-?5 ) “!“
“235-:0- v T .L:_ve-l‘SEC P..r'p PS : | "l-—_ -
2-35.;1“ iy k. .Lf.3 iEC.EiP TK LIL ST .10”-” - _
. 2‘35.4.8.; “8 C. -_F‘low S:CLOS.D 3 S e . ”I ‘

23550 A, 8,C,0 "SEC Cold Leg 3 Temp 10

23552A 1F Flow SEC Loop Venturi 1

. —————— ——— . — . —

——— —————— L e o —

——

235528 % 2F Flow SEC Loop ‘Ientun 1

e R L e e - Sl R W

23603 POS E12 Fme & PR 1

———

23604 : POs €12 coas 0iPR 1

- eWmeEs s e GEmes T @ ® wmaw - - - e s sew .  ——— . —

23810 Speed £12 Blower 1 ,
23815 P05 €12 Vanes i

2831 505 £13 Fine OMPR ;

23624 P0S €13 CORS 0PR s z

s | Speed E13 31Swer' 1.5 :
e 08 €13 Vanes e 3 AEH
T A .-PO-S‘E.Nr!nQOHQ : i | :

““isee 7T b0 g1e coms GPR y x

.- — . ——— —— . — ——
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”“'nd\ ix A A

Q0K & 0S MOMITORING QEQUIREMENTS

S D e e e - —— —— — —— -— . - — —1;— - — . —— = -
1 Teo amendnt Scan [nterval

; o Ler Cescription (See).

i
.. - ew = -..—..—-—-.——oao—.4--..- '

; 21670 Speed 514 810wer 1 |
L g it =0 i) PR ————
|

2367 POS E14 Yanes _ 1

Ipp———— L e

- S G Sw—- e &t R |

im0 208 €15 Fine 0iPR | :

s e R v o P P

g iR o S M i i
23316 ! e B e i

B J -P;t-é‘v-e:f_x_oriéﬁaz L'IL T T s .

'
£
"~
—
.
1
.A.L—;

; P39 Inlet F1ow & 10
e DT

oV oo * Jr 218 Inlet Flow \ 19
|

- —— — - . D W G & @ < - -

o ——

Rx Clover Gas Prassure

G —

L 52091

s

MY AT \r"‘/\' \q m

DHNHND ) i !

U‘Di;?!:;;h:‘.\) E ‘ bd 1 u \%1
Yl U \JJ_,

J \_lJ\,.l - |



APPENDIX B

FFTF PRIMARY SYSTEM TRANSITION
TO NATURAL CIRCULATION FROM LCW
REACTOR POWER, HEDL-SA-1919S
FEBRUARY 1980



