NRC INSPECTION MANUAL DI

I NSPECTI ON PROCEDURE 61709

TOTAL POVNER COEFFI CI ENT OF REACTIVITY
AT PRESSURI ZED WATER REACTORS

PROGRAM APPLI CABI LI TY: 2514, 2515 (Suppl enental)

61709-01 | NSPECTI ON OBJECTI VES

01.01 To verify that total power coefficient of reactivity
nmeasurenents follow |license commtnents (e.g., ANSI Standards,
Initial Core Load or Core Reload Analysis Reports) and are in
conpliance with Techni cal Specifications (TS).

01.02 To verify that total power coefficient neasurenents are
conducted i n accordance with |li censee procedures, are correct, and
are within their acceptance criteria.

61709-02 | NSPECTI ON REQUI REMENTS

02.01 Reviewthe |licensee' s procedures for neasuring the total
power coefficient of reactivity. Determ ne the adequacy of these
procedures by conparing themto the |icense comm t nent docunents of
01. 01 above.

02. 02 Review the retained records for recent total power
coefficient nmeasurenents. |f possible, observe actual neasurenents
as they are conducted. Verify that:

a. Prerequisites and initial conditions were net.

b. Precautions and limtations were observed.

c. Plant conditions were nmaintained as specified in the proce-
dure. Verify that changes or rel axati ons of plant conditions
wer e approved in accordance with TS and by the appropriate
| i censee personnel .

Also verify that any other procedural deviations were
simlarly approved.

d. Calculations of total power coefficient were perforned

correctly, including the application of necessary correction
factors.
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e. Values obtained for total power coefficient were within the
acceptance criteria generated fromanal ytical predictions of
core reactivity.

f. The licensee has properly resol ved any di screpanci es bet ween
actual neasurenents and the predicted coefficient val ues.
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61709- 03 | NSPECTI ON GUI DANCE

Ceneral CGui dance

a. The total power coefficient of reactivity is al ways neasured
followwng initial core |oad during the startup phase for a
PV\R. Al t hough though this neasurenent typically is not
conducted foll owi ng core rel oads at PWRs, it i s possible that
t hi s measurenent woul d be necessary if a core rel oad departed
mar kedly fromtypical fuel and poison | oadings.

b. The total power coefficient is used to confirmthe predicted
rates of boration and dilutionrequiredto achi eve the ranped
noder at or t enper ature program The ranped noder at or t enper a-
ture program mai ntai ns turbine steamsupply pressure at its
hot zero-power value. As a result, turbine efficiency is
enhanced and turbine bl ading damage i s reduced.

c. The total power coefficient reflects the conbined reactivity
effects of the noderator tenperature coefficient (MIC) and
Doppl er-only fuel tenperature) power coefficient.

1. The noderator tenperature coefficient describes the
change in core reactivity resulting from a change in
average core noderator (cool ant) tenperature.

2. The Doppl er-only power coefficient also contributes to
the total power coefficient. Because of resonance
neut ron absorption effects, negative reactivity i s added
tothe core as fuel tenperatures rise. Fuel tenperatures
i ncrease mar kedl y above noder at or t enper atures as react or
power | evel increases. Although increnental reactivity
changes resulting from fuel tenperature changes are
smal |, marked fuel tenperature changes occur in areactor
core when reactor power changes. Therefore, thereactiv-
ity effects of the Doppler-only power coefficient are
significant.

d. The total power coefficient of reactivity is typically
nmeasur ed at four power | evels (e.g., 35, 50, 75 and 90% . The
testing usually involves nmultiple data gathering transients
at each power level. Stripchart recorders are usedto obtain
tenperature and other data required for calculations.
Calorinmetric data and cool ant sanples are taken to confirm
reactor power and boron reactivity |evels.

e. There are three mmjor procedures conducted to neasure the
total power coefficient of reactivity.

1. Mbderator Tenperature Coeffici ent Det er mi nati on.
Moderator tenperature undergoes ranped changes in
response to operator-initiated reactivity changes at
constant turbine |oad. Doppler reactivity effects are
near zero since reactor power |evel remains essentially
constant. This procedure isolates the effects of the
noder ator tenperature coefficient.
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03.01

61709

Thi s

Doppl er-only Power Coefficient Determ nation. Reactor
power undergoes ranped changes in response to turbine
| oad changes. Qperator-initiated reactivity changes
mai ntain noderator tenperature essentially constant.
Moderator reactivity effects are near zero. Thi s
procedure i sol ates the effects of the Doppl er-only power
coefficient. The Doppler-only power coefficient,
together with the val ue of noderator tenperature coeffi-
cient from 03.01le.1 and the curve for the noderator
tenperature versus reactor power |evel program can be
used to calculate an expected value for total power
coefficient.

Total Power Coefficient Determination. The total power
coefficient is directly determ ned by conducti ng ranped
changes in turbine | oad while using operator-initiated
reactivity changes to foll owa ranped noder at or tenper a-
ture program |f xenon changes are taken into account,
the negative of the reactivity associated with the
operator-initiated reactivity changes is a direct
measurenment of the total power coefficient reactivity
defect for the power change.

i nspection procedure should be perfornmed during the

startup physics testing sequence for each refueling outage.

pection Requirenent 02.02a. Typi cal prerequisites and

nitial conditions for this neasurenent are as foll ows:

Qperational alignnment of the neutron nonitoring system

The reactivity conputer is installed and operational.
Strip chart recorders are installed as required by the
Chem stry support i s avail abl e to sanpl e boron concentr a-
tion at the required intervals and | ocati ons.

The reactor is critical and the plant is ready to foll ow
tur bi ne | oad changes. For exanpl e, pressurizer |level is
in the normal operating band and steam generator |eve

Actual control rod bank configuration is as required by

The detailed reactor power history for the nost recent

A reactor thermal power neasurenent (calorinmetric) has

Speci fic Guidance
| ns
[
1.
has been satisfactorily conpl eted.
2.
3.
| i censee's procedure.
4.
5.
control is in automatic.
6.
the |icensee's procedure.
7.
48- hour period is avail able.
8.
been conduct ed.
9. Control rod worth curves are avail abl e.
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b. Ilnspection Requirenent 02.02b. Typi cal precautions and
[imtations are as follows:

1. alimtation on the maximum rate of change of reactor
power

2. control bands to be observed for reactor cool ant system
t enperature and pressure

3. a maximumreactor power limt

4. positive adherence to unrel axed core paraneter require-
ments such as hot channel factor or radial or axial flux
peaking limts

5. awareness and under st andi ng of applicable TSrequirenents
(e.g., group rod height and rod insertion limts)

6. avoidance of primary system makeup during transients

61709- 04 REFERENCES

Techni cal Specifications

Initial Core Load Analysis Report, or

Core Rel oad Anal ysis Report

Appl i cabl e Fuel Vendor Reports

ANS-19. 6.1, "Anerican Nati onal Standard Rel oad Startup Physics Tests
for Pressurized Water Reactors,"” (1985)

END
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