ILLINOIS POWER COMPANY lp

U-600126
L30-85(07-12)~-L
058-85(07-12)~L
1A.120

July 12, 1985

Docket No, 50-461

Director of Nuclear Reactor Regulation

Attn: Mr, W. R. Butler, Chief
Licensing Branch No. 2

Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Subject: Clinton Power Station Unit 1
Thermal Hydraulic Stability
SER License Condition #2

Dear Mr. Butler:

In the Clinton Power Station Safety Evaluation Report (SER) dated
February 1982, a license condition was specified to require a new
stability analysis be submitted and approved before cycle 2 operation.
The purpose of this letter is to provide the technical justification to
resolve this issue and show that this license condition is not
necessary.

On April 24, 1985, the NRC staff documented its acceptance of
Ceneral Electric Topical Report NEDE-24011, Amendment 8, "Thermal
Hydraulic Stability Amendment to GESTAR II", The limits of the NRC's
acceptance are based upon the criteria that "...the BWR being reloaded
has in place operating procedures and Technical Specifications which
assure detection and suppression of global and local instabilities.
Such detection and suppression should cover all modes of operation with
parti-ular emphasis on natural recirculation and single loop operation.
Fuel reloads meeting these requirements need not perform cycle specific
stability calculations. Technical Specifications which enforce the
recommendations of GE-SIL-380 would meet these requirements."

The provisions of the above NEDE-24011 report are appiicable to
Clinton Power Station with the appropriate technical specifications
prohibiting natural recirculation or single loop operation. Attached to
this letter is a proposed CPS Technical Specification 3/4.4.1, which
implements improved stability monitoring during high power, low flow
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operating conditions. Illinois Power Company believes that the v

implementation of this Technical Specification resolves this issue for
Clinton Power Station. Please contact us should you have any questions
on this matter.

Director #Nucledr Licensing
and Configuration
Nuclear Station Engineering

JLP/1lab

Attachment

ce: B, L, Siegel, NRC Clinton Licensing Project Manager
NRC Resident Office

Regional Administrator, Region III, USNRC
I1linois Department of Nuclear Safety



DRAFT

3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1 RECIRCULATION SYSTEM

RECIRCULATION LOOPS

LIMITING CUNDITIONS FOR OPERATION

3.4.1.1 Two reactor coolant system recirculation loops shall be in operation
with:

a. Total core flow greater than or equal to 457% of rated core flow, or
b. APRM or LPRM** noise levels within the operating region for which

monitoring is required (surveillance 4.4.1.2) not larger than three
times their established bazcline noise levels.

APPLICABILITY: OPERATIONAL CONDITIONS 1* and 2%

ACTION:

a. With one reactor coolant system recirculation loop not in operation
immediately initiate action to reduce THERMAL POWER to less than or
equal! .. the limit specified in Figure 3.4.1.1-1 within 4 hours and
initiatre measures to place the unit in at least HOT SHUTDOWN within
the next 12 hours.

b. With no reactor coolant system recirculation loops in operation,
immediately initiate action to reduce THERMAL POWER to less than
or equal to the limit specified in Figure 3.4.1.1-1 within 4 hours
and i. ‘tiate measures to place the unit in at least STARTUP within
6 hou » and in HOT SHUTDOWN within the next 6 hours.

c. With two reactor coolant system recirculation loops in operation
and total core flow less than 457 of rated core flow and THERMAL
POWER greater than the limit specified in Figure 3.4.1.1-1, and
with the APRM or LPRM** neutron flux noise levels greater than
three times their established baseline noise levels, immediately
initiate corrective action to restore the noise levels to within
the required limits within 2 hours by increasing core flow to
greater than 45% of rated core flow or by reducing THERMAL POWER
to less than or equal to the limit specified in Figure 3.4.1.1-1.

SURVEILLANCE REQUIREMENTS

4.4.1.1 Each reactor coolant system recirculation loop flow control valve
shall be demonstrated OPERABLE at least once per 18 months by:

a. Verifying that the control valve fails "as is" on loss of hydraulic
pressure at the hydraulic control unit, and

b. Verifying that the average rate of control valve movement is:

*See Special Test Exception 3.10.4.
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1. Less than or equal to 11% of stroke per second opening,
and

2. Less than or equal to 11% of stroke per second closing.

4,4,1.2 When total core flow is less than 457 of rated flow with two
coolant system recirculation loops in operation and THERMAL POWER is
greater than the limit specified in Figure 3.4.1.1-1, establish a base-
line APRM and LPRM** neutron flux noise value within 2 hours of entering
this operating region unless baselining has previously been performed in
the region since the last refueling outage.

4.4.1.2.1 Determine the APKM and LPRM** noise levels
a. At least once per 8 hours, and

b. Within 30 minutes after the completion of a THERMAL POWER increase of
at least 5Z of RATED THERMAL POWER.

**Detector levels A and C of one LPRM string per core octant plus detectors
A and C of one LPRM string in the center of the core should be monitored.
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The objective of GE BWR plant and fue! design 1s to provide stahle opera-
tion with margin over the norma) operating domain. However, a2t .- high
power/low flow corner of the cperating demain, a smal) prota; oj 01 limit
cycle neutron flux osciilaticns exists depending on combinations of operating
conditions (e.g., rod pattern, power shape). To provide assurance that neutron
flux Timit cycle oscillations are detected and suppressed, APRM anc LP&aM

neutron flux noise levels should be monitored while operating in this region,

Stability tests at operating BwRs were reviewed to determine a generic
region of the power/flow map in which surveillance of neutron flux noise levels
should be performed. A conservative decay ratio of 0.6 was chosen as the hases
for determining the generic region for surveillance to account for the plant to
plant variability of decay ratio with core and fue) designs. This generic

.region has been determined to correspond to a core flow of less than or equal

to 45% of rated core flow and a THERMAL POWER greater than that specified in
Figure 3.4.1.1-1. ’

Plant specific calculations can be performed to determine an applicable
region for monitoring neutron flux noise levels. In this case the degree
of conservatism can be reduced since plant to plant variability would be
eliminated. In this case, acdequate margin will be assured by monitoring the
region which has a decay ratio greater than or eaual to 0.8.
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Neutron flux noise limits are also estizlizhad 42 anzur2 arly detictien
of limit cycle neutron flux osciilations. EWR cores typically cperate with

- Neutren flux nofse caused by randoa boiling and flow noise. Typical neutron

flux noise levels of 1-12% of ratad power (peak-to-proak) have bean reperied for
the ranga of low to high recirzulaticn loop flew during both single and cdual
recirculation lcop operation. Neutron flux noise Tevels which significantly
bound these values are considered in the thermal/mechanical design of GE EwR
fuel and are found to be of negligible consequence. In addition, stabdbility
tests at operating BwRs have demonstrated that when stability related neutron
flux limit cycle oscillations occur they result in peak-to-peak neutron flux
limit cycles of 5-10 times the typical values. Therefore, actions taken to
reduce neutron flux noise levels exceeding three £3) times the typical value
are sufficient to ensure early detection of limit cycle neutron flux

--9scillations. ~--

Typically, neutron flux ncise levels show a gradual increase in absolute
magnitude as core flow is increased (constant control red pattern) with two

_reactor recirculation leops in cperation. Therefore, the baseline neutren flux

noise level obtained at a specific core flow can be applied over a range of
cor2 flows. To maintain a reasonadle variaticn Cetween th2 low flow and high
flow end of the flow range, the range cver which a specific baseline is acclied
should not exceed 20% of rated core flow with two recirculation locps in
operation. Data from tests anc operating plants indicate that a range of 20%
of rated core flow will result in approximately a S0% increase in neutrsan flux
ncise level during operation with two recirculation locps. Baseline zata
should be taken near the maximum rod line at which the majority of operation
will occur. However, baseline data taken at lower rod lires (i e. lower power)
will result in a conservative value since the neutron flux noise leve!l is
propertional to tne power level at a given core flow




