NRC INSPECTION MANUAL DI

I NSPECTI ON PROCEDURE 61708

| SOTHERVAL AND MODERATOR TEMPERATURE CCEFFI Cl ENT DETERM NATI ONS

PROGRAM APPLI CABI LI TY: 2515 ( SUPPLEMENTAL)

61708-01 PURPCSE

This procedure verifies that the |icensee's determ nation of the
noder ator tenperature coefficient (MIC) or the isothermal tenpera-
ture coefficient (ITC) of core reactivity for pressurized water
reactors is technically consistent with the predicted val ues and
technical specification (TS) requirenents.

61708-02 | NSPECTI ON REQUI REMENTS

02.01 Ensure that the frequency of MIC (or ITC) determ nation
was as prescribed by the TS

02. 02 Verify the conpletion of the prerequisites for the ITC
nmeasur enent .

02. 03 Verify licensee conpliance with the | TC neasur enent test
precauti ons.

02.04 Verify that the actual plant conditions established during
the test were the sanme as those assuned in the anal ytical predic-
tions.

02. 05 Ensure that the MIC (or | TC) was cal cul ated correctly and
was Wwthinthelimts establishedinthe TSandthelimts predicted
by the vendor. If not within the TS required |imts, verify the

Iicensee foll owed the applicable action statenent.

61708-03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

a. The TSrequirenents for sone | icensees concern | TCrather than
MIC determ nations. The inspector should determ ne which
i nspection requirenents are applicable to the Iicensee and
utilize them as appropriate.
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Due to the specific technical expertise required to properly
performcore physics inspections, this inspection procedure
shoul d be conduct ed by regi onal i nspectors duringthe startup
physi cs testing at the begi nning of corelife (BO.) foll ow ng
each refueling. Thereafter in core life, the

61708 -2- Issue Date: 10/11/85



03.01

resident inspectors should ensure conpliance with these
requirenents, includingthe end of corelife (EOL) determ na-
tions.

Backgr ound. The MIC is defined as the change in core
reactivity per degree change in noderator tenperature. The
noderator is the pressurized water of the reactor cool ant
system(RCS). The MICis cal cul ated by neasuring the | TC and
subtracting t he doppl er tenperature coefficient (DTC) fromit.

The DTC is a nmeasure of the nonthermal neutron resonance
absorption cross-sections for U 238 and Pu-240. This val ue
i s suppliedfor each particul ar core by t he fuel manufacturer.

The | TCrepresents the conbi ned effects of tenperature changes
inthe primary plant (noderator-MIC, fuel -DTC) onthe net core
reactivity. As tenperature increases, the MIC will becone
nore negative due to the noderator becom ng | ess dense at an
increasing rate, thereby reflecting fewer neutrons back into
the core. The DTC will becone nore positive as tenperature
i ncreases, for the resonance absorption cross-sections wll
flatten out and broaden, raising the |ikelihood of neutron
absorption into the fuel.

Test Met hod. The net hods for neasuring | TC are not specifi ed,
but generally invol ve neasuring and plotting flux | evel (core
reactivity) with respect to various RCS tenperatures. The
sl ope of the plotted curve represents the neasured | TCfor the
specific control rod configuration. At BOL, the core
reactivity is nmeasured using a reactivity conputer. For EQL
measurenents, thereactor i s normally at power above t he poi nt
of adding heat (POAH). This renders interpretation of the
output fromthe reactivity conputer inpossible due to pronpt
doppl er feedback in response to power |evel changes.
Therefore, the EOL neasurenents shoul d be based upon observa-
tions of the average core tenperature, boron concentration

and power | evel. These results shoul d be eval uated using the
cal cul ated val ues for the DTC, experinental ly verified val ues
of boron worth, and react or power | evel s det erm ned by preci se
heat bal ances. The change in reactivity due to the tenpera-
ture changes is determned to give the ITC. The MICis then
obt ai ned by subtracting the DIC fromthe |ITC

Speci fi c Gui dance

| nspecti on Requirenent 02.01

1. Theregulatory basis requiringthe perfornmance of the MIC
(or I TC) determ nation is provided by the TS. Licensees
have al so committed to the performance of these tests in
Chapter 14 of the Updated Final Safety Anal ysis Report.

2. Cenerally, the mninmum frequencies required by TS for
t hese determ nations include, but are not limtedto the
fol |l owi ng:
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(a) prior to initial operation above 5% rated thernal
power after each fuel | oading.

(b) within 7 EFPD after reaching an equilibrium boron
concentration of 300 ppm

| nspection Requirenent 02.02. Typical |ITC nmeasurenent test
prerequi sites should include:

1. (a) At BO., reactor power in the startup range, but |ess
than the POAH. This ensures that changes in RCS
tenperature will visibly affect the net reactivity,
but that the RCS tenperature will not change due to
neutron flux (i.e., the reactor will not heat up the
pl ant).

(b) At EOL, reactor power at any thermal power as
permtted by TS (generally above the PQOAH).

2. Control rod position, boron concentrations, RCStenpera-
ture, pressure and flowrate within set reference bands.
Mai nt enance of plant paranmeters within these bands is
necessary to ensure that reactivity changes due to pl ant
conditions differing fromthe reference won't result in
an erroneous MIC determ nation

3. RCS heatup and cooldown rates |less than the specified
mexi mumin order to ensure that the primary is isother-
mal . That is, the equilibriumplant condition where fuel
and RCS tenperatures are approxi mately equival ent.

4. Reactor trip setpoints for the operabl e internedi ate and
power range nuclear instrunents (I RNl and PRNI) are set
| ess than or equal to 25% of rated thernmal power.

5. A channel functional test for each IRNI and PRN shal
have been conpl eted satisfactorily within 12 hours pri or
toinitiating the physics tests or reactor startup.

| nspecti on Requirenent 02.03

1. If rated thermal power exceeded the maxi num all owed
setpoint for physics testing, ensure all reactor trip
breakers were opened. This power level is specified in
the TS and should also be given in the | TC nmeasurenent
test procedure.

2. Verify that the plant was stabilized before test data was
t aken.

3. Rod shinmm ng should have been avoi ded. If rods were
shimed, verify that it was perfornmed in one steady
notion and that the rod positions before and after the
shi m were recorded.

| nspecti on Requi renent 02. 04. The cl oser plant conditions are
to the reference values at the tine of data taking, the | ess
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likely that reactivity errors will be introduced which wll
adversely affect the accuracy of the test results. Random
changes in these conditions would require the interpol ation
of the test data to determne MIC, a process which is not
al ways very precise, thereby increasing the |likelihood of an
i naccurate MIC determ nation.

e. | nspecti on Requirenent 02.05

1. If the MIC (or ITC) is not within the required limts,
the licensee is generally required by TSto returnit to
wWthinits limts or shutdown to hot standby within six
hour s.

2. It is possible for the MIC (or ITC) to neet the TS
required limts but not the vendor predicted values. In
this situation, required |icensee actions are dependent

upon the commtnents nmade in the Core Reload Topical
Anal ysi s Report.

61708- 04 REFERENCES
ANS 19.6.1, Draft 9, "Reload Startup Physics Tests for Pressurized
Water Reactors," Decenber 1984.

END
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