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g i g NUCLEAR REGULATORY COMMISSION-
5 WASHINGTON. D. C. 20555g

, % . . . . . .! ' May 21, 1989

.

Docket No. 50-443

;-

Mr. Edward ' A. Brown
President 8' Chief Executive

Officer,

New Hampshire Yankee Division
Public Service Company of New

Hampshire
Post Office Box 300
Seabrook, New Hampshire 03874

Dear Mr. Brown:

SUBJECT: SEABROOK LOW POWER PHYSICS TESTS
-

U

I In accordance with the Commission Order, CLI-88-10 dated December 21, 1989,
for any low power testing license that may be issued for Seabrook Unit 1, the
license will be conditioned to allow operation at pcwer levels not in excess
of five percent and shall permit no more than 0.75 effective full power hours
(EFPH) of operation.

In consideration that such a license may be issued, we have reviewed the manner
in which your staff intends to perform low power physics tests and remain

} within the license restriction of 0.75 EFPH and 5% maximum power' level. The
enclosure presents a summary of our understanding of how the two restrictions
are expected to be met. We find the approach to be- satisfactory.

p Sincerely,

s_- ., . 8 M c. G
Victor Nerses, Project Manager
Project Directorate I-3
Division of Reactor Projects I/II

L Enclosure:
i As stated

cc w/o enclosure:
See next page
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Enclosure I
"

H
'

Seabrook 55/0.75 EFPH Operation

GENERAL INFORMATION 3

0.75 effective full power hours (EFPH) operation for Seabrook is equiva-

lent to 0.75 x 3411MW x 1 hour = 2558 MW -br. At5% power (or170.6MW)'
t t t

Seabrook could operate continuously for 15 hours. The tests to be
conducted are primarily_ low power physics tests and a natural circulation
test. The majority of the low power physics tests are conducted in the
zero power test range (approximately .01% power). Low power flux mapping
will be conducted at approximately 1% power and the natural circulation
test'will be conducted at approximately 3% power.

The process that will be used to determine core exposure during the low
power test program will be identical to that used to determine core
exposure during normal plant operation. However, instead of using a
secondary calorimetric to calibrate (normalize) the power range nuclear
instruments the core AT power will be used to calibrate'(normalize)
theintermediaterange(IR)nuclearinstruments. This calibration will-
be based on the full power core temperature risc (core A T). One of the
first evolutions to be performed in the low power test program till be
to increase reactor power to 3% (based on core AT) and record the IR
detector currents. From the data obtained by this evolution, the normal-
irction enrs.txt , frr each intermediate range detector (amps /% power) n

will be determined.

A process computer program has been written to record the IR detector
currents and the time between program executions. The program then
utilizes this data along with the IR detector normalization constants to

. calculate core exposure. The EFPH will be the sum of the test power

levels times the test time and this sum will be maintained below 2558
Mw -hr.

t
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SPECIFIC INFORMATION

Reactor power will be measured using the core temperature rise normalized
to the full power core temperature rise (comonly referred to as AT
power). The IR detector outputs will then be normalized to the measured
core 4 T power. It will be necessary to calibrate (normalize) the IR
detectors to trace core exposure because most of the low power testing is
conducted in the zero power test range where core AT is O'T but the IR
detectors are producing a current equivalent to approximately .01% power.

The uncertainties associated with the measurement of core 4T are about
the same magnitude as the measurement itself. To offset this, a full
power core 6T of 57.0'F.is used to determine the IR detector normalization
constants. A full power core AT of 57.0*F is conservative with respect

|
to the expected full power value of 59.4*F. The process of normalizing

L the IR detector output to match coreoT power also normalizes out any
uncertainties associated with the IR detector outputs. Thus, the IR
detector outputs simply inherit the error associated with the core oT
measurements which has already been accounted for.

All instruments necessary to monitor core exposure are calibrated with
the exception of the IR detector output normalization. IR detector

normalization will be performed during normai plant startup regardless of
any core exposere .mitations.

There is no specific plan or schedule for expending the .75 EFPH. The
only plan that exists is the low power test sequence which, if goes as
planned and without any unforeseen test or equipment difficulties, should
be completed within the allotted exposure limit. The tests are expected
to be completed in about ten days.

A special computer program has been written for the main plant computer
to calculate and track core exposure. An administrative procedure will
be written to ensure that the exposure limit will not be exceeded and to
document core exposure'. The administrative procedure that tracks and
documents core exposure will contain a section on manual tracking of core

exposure if the plant computer is unavailable.
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!.0 INTRODUCTION

When the low power license for Seabrock is issued, it is expected to
contain an accumulated core exposure limitation of 45 effective full
power minutes (EFPM). To verify compliance with any EFPM limitations

.and to simplify the core exposure tracking, an NPCS computer programwill be used. This functional description specifies the requirements
and basis for the calculations that will be ured by the program totrack accumulated core exposure.

2.0 DEFINITION OF TERMS

EFPM, Effective Full Power Minute
LPPT. Low Power Physics Testing
MCB. Main Control Board
HPCS, Main Plant Computer System
RE. Reactor Engineering

3.0 ASSUMPTIONS
'

3.1 The power Invel existing at the time of program execution has
existed since the last program execution.

3.2 The response of intermediate range instrumentation versus powerlevel is linear.

.

4.0 DESCRIPTION

A program for tracking core curnup currently exists on the MPCS; however,
it lacks the capability to accurately track core exposure at low powerlevels. A separate program is required to track core exposure (in EFPM)during icw power physics testing. The new program will operate as follows:
4.1 The program will be ectivated by the periodic scheduler on a 5

minute basis. Since the program is temporary in nature, it will M
,_

a ',tand alone program and will not be incorporated in thu existirig
RE 5 minute task (RE5 MIN}.

+ -

4.2 Due to the temporary need for the program, no DA1 disc storage will
be used. All tracking will be dene with 6 calculated points which
are described below!

- Calculated Point 1: This point is the cumulative amp-minutes
calculated using intermediate range chanse) 35 indication. ThisC point will be updatcc every program execution.

- Calculated Point 2: This point is the camulative amp-minutes
calculated using intertrediate range channel 36 indication. This
C point will be updated every program execution.

*
.
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- Calculated Point 3: This point is the channel conversion con-
! stant used to convert intermediate range channel 35 amp-minutes
' -into an ETPM value. Thts C point will be updated by RE. as

required, using the Analog Management-Function at the HCB. This
point will not be RELIAB cnecked since use of a subftttute value
causes an unreliable flag to be set.

- Calculated Point 4: This point is the channel conversion Con- i
stant used to convert intermediate range channel 36 amp-minutes
into an EFPM value.- This C point will be updated by RE. as<

required using the Analog Management Function at the MCB. This
point will not be RELIAS checked since use-of a substitute value
causes an' unreliable flag to be set.

; - Calculated Point 5: This point is the current core exposure as
of the last program execution. This C peint will be updated
every program execution.

.

- Calculated Point 6: This point is the sean nutr.ber corresponding
to the previous progran execution. This C point will be updated
every program execution.

;

4.3 Every time the' program is executed, it will perform the following
items:

4.3.1 Obtain the analog values for intermediate range channels 35
and 36, and convert to units of aftps. If one.value is *

unreliable, the alternate value will be substituted for the
unreliable value. If both values are unreliable, a value
of zero amps wl!1 be assigned to beth channels.

4.3.2 The difference in scan number since last program execution
will be calculated and converted te minutes.

.

4.3.3 The Step 4.3.1 values will be multiplied by the Step 4.3.2-
delta time to obtain the change in amp-minutes for each
intermediate range channel.

4.3.4 The change in amp-minutes from Step 4.3.3 will be adced to
the applicable calculatec points te obtain new values of
cumulative arrp-minutes.fer each intermediate range ctannel.

j Calculated points, 1 and 2 will be updatec with the new values.

4.3.5 The cumulative trrp-minutes from Step 4.3.a will be multiplied
by the applicable channel conversion constant (calculated
points 3 and 4 input into the program anc not RELIAB checked)
to obtain an EFPM value for each intermediate range channel.-

4.3.6 The current core burnup in EFPM will be obtained by averaging
the two EFPM values of Step 4.3.5. The result will be usec
to update calculated point 5.

4.3.7 Calculated point 6 will te udpated with the s'can number of
the current program execution.

. -

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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5.0
DETAILS OF CALCULATIONS

-

S.1
Conversion of MPCS intermediate range analog values to amps.

The analog values for intermediate range.c.hannels 35 and 36 are inunits of MCAMPS. To obta
must be multiplied by 10 jn the required urlits of amps, the MCAMPS

.

5.2
Calculating the time since last program execution and convertingto minutes.

Delta Current Scan numberTime = [ ( scan ) - ( of previous ) ) x ( (5 secondy) x g 1 minute(Minutes) number. 60 seconds) )program execution scan

Note that if.the delta scan time is less than zero (indicating a new day
has started), a value of 17,280 will be addeo to the current scan titre in
order to obtain the delta scan time.

5.3 Converting amp-minutes to EFPM using channel conversion constants.

The value of cumulative emp-minutes for intermediate range channel 35
and 36 is converted to ETPM using channel conversion constants. The
initial value of the channel conversion constant is determined as ex-plained below; however, the values should De updated when a more
accurate value has been cbtained from LPPT data. -

Revision 2. of the Precat,tions. Limitations and Setpoints for Nuclear
Steam Supply Systems states that the initial setting for intermediate
range channels is such that the full power current for 100% is 10-4
amps.

Therefore the initial value for the channel conversion constantsis:

.

100% 1 EFFH #4[ 3 3 = 10 EFPM/ amp-minute10-4 amps (100%) (2 min)

During LPPT overlap data consisting of intermediate range currents
and core delta temperatures (in units of % power) will become availatle.
This data should be eval.lsted for possible Channe' conversion constart
update as described below:

5.3.1 Verify the data represents stable conditions (constant power
level and constant RCS temperatures).

5.3.2 Average the % power values to obtain a core average % power.

1

. -
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S.3.3 Correct the-core average % power by multiplying by (51'F/57'F) jwhere:

1) 51'F.is'the conservative value initially used by delta|
' ~

I temperature instrumentation to convert delta temperature !

' to % power. \

2) 57'F'is an estimate of actual full power delta temperature.
.(Note that an alternate value specified by the RE Department

-

Supervisor can also be used).

5.3.4 Calculate new channel conversion constants as follows:
Calculated
Point 3 "E % power (from Step 5.3.3) 3 * E 1 EFPM

~3!R 35 indication (amps) (100%) (1 min)

Calculated
Point 4 "E % power (from Step 5.3.3) 3 * E 1 EFPM ,

3IR 36 indication (amps) (100%) (1 min)

5.3.5 If directed by the RE Department Supervisor, update calculated
points 3 and 4 with the Step 5.3.4 values using the Analog
Management Function at the NCB.

S.4 Calculation of current core exposure. -

Calculated point 5 for current core exposure in EFPM will be the aver-
age of the EFPM calculated by both intermediate range channels as shewn
below:

Calculated
=.C alculated3 E

C Calculated 3 + b alculatedC
3 b alculate:-C5 Point 1 Point 3 Point 2 Poirt 4'___

2

.
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