NRC INSPECTION MANUAL

I NSPECTI ON PROCEDURE 72500

I NI TI AL FUEL LOADI NG PROCEDURE

PROGRAM APPLI CABI LI TY:

72500- 01 | NSPECTI ON OBJECTI VES

Ascertai n whet her the procedure to be used for initial fuel | oading
is consistent with FSAR conmmitnents, regulatory requirenents,
regul atory gui dance and applicabl e codes and standards.

72500- 02 | NSPECTI ON REQUI REMENTS
Initial Fuel Loading Procedure Review (BWR & PWR)

02.01 Verify that specific commtnents contained in the FSAR
DL Saf ety Eval uati on Report, Docketed Letters fromthe | i censee, and
Techni cal Specifications have been incl uded.

02.02 Verify authorized nanagenent approval .

02.03 Verify review by appropriate commttee.

02. 04 Revi ew t he procedure format.

02. 05 Verify that FSAR deficiencies related to fuel | oading

previously identified are resolved.

02. 06 Verify that prerequisitesandinitial conditionsinclude:
a. Appropriate signs and warni ngs posted as per 10 CFR 20.
b. Radiation work permts if required.
Cc. Appropriate clean areas.

d. Conposition, responsibilities and duties of the fuel handling
crew.

e. Conmmuni cation between control room and reactor buil ding.
f. Fuel inspection perfornmed within the specifiedtine prior to
fuel | oading.
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g. Valve lineup lists.
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02. 07
t hat

a.

Punp operability and | ock-outs.
Cont ai nnent integrity.

The status of the react or vessel, vessel internals, control
rods, and control rod drives.

Vessel water |evel.

React or cool ant systemtenperature and water quality limta-
tions.

Emergency boron addition system (PWR) or Standby Liquid
Control System (BWR) required to be operable and the status
of all other systens required for fuel | oading.

The operability of fuel handling cranes, equi pnent and tools
-- recent operability denonstrated.

React or buil di ng purge systemtested and operability  recently
verifi ed.

St at us of protective systens i ncluding verification procedural
st eps.

Calibration of in-core and ex-core flux nonitors.
Response check of in-core and ex-core flux nonitors.
Nunmber of in-core and ex-core flux nonitors.

Neutron source | ocati ons.

Audi bl e count nonitor or high count annunci ator required for
t he control room

Radi ati on nonitors for the initiation of purge isolation and
control room isolation are identified and verified to be
oper abl e (PWR)

Radi ati on noni tors, nucl ear i nstrunentation, manual initiation
and ot her devices to actuate evacuation alarns tested prior
to fuel | oading.

Reviewthe Limtations and Precautions section to assure
it specifies:

M nimum crew requirenents as nunbers of SRO, RO and the
i nvol venent of each in the fuel |oading operation

Limtation on the nunber of people in the reactor building,
control room and limtations of access to the fuel | oading
oper ati ons ar ea.

The shift tinme limts for operators.

Per sonnel entrance procedures for the reactor buil ding.
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e. Independent verifications for the fuel assenbly serial nunber
and core position.

f. Special Inspection Procedures for fuel that is suspected of
bei ng danmaged.

g. Maintenance of a reciprocal nmultiplication plot.

h. Procedural l[imtations for reactivity addition.

i. Limts for deviations between predicted data and neasured
dat a.

j. Approval s required for changes i n sequence of fuel assenbly

| oadi ng, detector |ocation or source |ocations.

k. Limtations on fuel |loading in the event of conmmunications
failure.

I . Acceptance criteria for the positioning of fuel elenents.

m Restrictions on fuel novenents prior to obtaining stable
counts.

n. The m nimumrequirenents for flux nonitors including audible
moni tors or annunciators, and mni numcount rate for initial
| oadi ng of fuel.

0. Requirenments for suspension of operation until cause is
determ ned i f an unexpected i ncrease or decrease incount rate
occurs.

p. Adm nistrative nmethods for resolving differences of opinion
anong personnel involved in fuel |oading.

g. Mnimumrequirenents for maintaining coolant circulation in
the core (PWR)

r. Steps and conditions for energency poison injection with
either the boron addition (PWR) or Standby Liquid Contro
(BWR) system

s. Limtations on water levels in fuel pool and reactor vessel.
t. Mninmm nunbers of radiation nonitors. M ni num nunbers of

nmonitors by location shall be indicated and action steps
required to be taken if any becone inoperative.

02. 08 Verify that the procedure i ncl udes step-by-stepinstruc-
tions for manipulating fuel and for recording the operations.
02.09 Fuel | oading increnents should be included.

02. 10 The counting period for |low count rates and m ninmm

al l owabl e signal to noise ratios nust be identified and conpared
with regulatory limts.
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02.11 Verify that the procedure requires a visual check of each
assenbly in each core position.

02.12 Verify that the procedure requires docunentationthat each
prerequi site has been net, that each Iimtation and precaution has
been observed, and the person verifying theseitens is identified.
02. 13 Confirm that the procedures require that all data is
recorded and that the recorder is identified.

72500- 03 | NSPECTI ON GUI DANCE

Initial Fuel Loading Procedure Review (BWR & PWR)

03.01 The FSAR, Techni cal Specifications and other regul atory
docunents (ACRS letter, RL Safety Evaluation Report, docketed
letters from |icensee) should be reviewed by the inspector to
identify conmtnents related to initial fuel |oading.

03. 02 Assure that |icensee procedures have t he proper approval
signatures as required by technical specifications. The FSAR
specifies the managenent |evel responsible for plant safety.
Normally this is the plant superintendent and he shoul d revi ew and
approve each procedure. This procedure should be provided to the
i nspector 90 days before the schedul ed fuel |oading date. (Ref:
FSAR, proposed technical specifications, Reg. Guide 1-68-Appendi x
B)

03. 03 A review commttee wll be required to review each
procedure. A representative of that commttee nust sign the
procedure. The FSAR specifies the commttee title and organi za-
tional nenbership for the review of procedures. The i nspector
shoul d verify by areviewof the commttee m nutes that a nmeani ngf ul
revi ew has been perfornmed by this commttee.

03. 04 The procedure format and content should containatitle,
pur pose, references, prerequisites, precautions, limtations, and
actions and step-by-step procedural detail with adequate space for
identifying that the actions are conpl eted. Signoff shoul dinclude
each action or signoff for each block of actions conpleted by a
single individual in a narrow tine frane.

03. 05 Def i ci enci es may be not ed bet ween t he FSAR and t he current
Regul atory Docunents (i.e., Reg. CGuides, and Rul es and Reg.). These
deficiencies wll be verified to have been previously resol ved by
RL or nust be forwarded to Headquarters for resolution.

03. 06 Prerequisite andinitial conditions should be consi stent
W th applicable provisions of Reg. Guide 1.68.

a. Assure that the signs and warnings required by 10 CFR 20. 203

have been posted and that personnel have been trained as
required by 10 CFR 20. 206.
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03. 07

72500

The | i censee adm ni strative procedures wll requireradiation
work permts. This procedure should require use of that
adm ni strative procedure.

Licensee admnistrative procedures should specify that
appropriate "clean areas" be established prior to fuel
| oadi ng. Personnel access wll be limted by specific
procedures. Aspecial personnel accesslist will Iimt access
to the refueling area.

The proposed technical specifications will specify a m ni nrum
Crew. They should require that the procedure include a
description of the duties of the personnel assigned to the
core loading crew. The authority and the responsibility of
each crew nenber should be clearly defined (usually by
reference to another procedure or to the FSAR). Procedura

details should include the requirenents of |icensed SRO and
licensed ROduties. (Reg. Guide 1.68, Appendi x C, Paragraph
B.2.1 (RG1.68 CB1l)).

Ver bal conmuni cati ons systens nust be in service during al
fuel |oading operations. (RG 1.68 C Blk)

Fuel and control rod i nspections shoul d be recent enough t hat
all of the identified problens and known deficiencies with
ei ther fuel or control rods have been resol ved prior to fuel
| oading. (RG 1.68 C-Blb).

Sufficient procedural details should be included to assure
that the contai nnment i s specified and established as required
by the technical specifications. (RG 1.68, C Ble).

Sufficient procedural details nust be contained within this
procedure to assure that the emergency boron additi on system
I s operabl e and i n readi ness. The procedure nust al so cont ai n
criteria for use of this system (RG 1.68 C-Bli and B3c.).

The initial | ocation of the neutron sources nust be specifi ed.
The precautions for handling neutron sources should be
i ncluded in the procedure.

Limtati ons and Precautions

M ni rumcrewrequirenents are i ncluded in technical specifica-
tions. Normally the technical specifications require that a
SRO be in charge of refueling with no other concurrent
operational duties for the bal ance of plant during the | oadi ng
of fuel assenbliesintothereactor core. Alicensed operator
nmust be operating the fuel handling crane during fuel | oading
or the SROin charge of fuel |oading nust be present in the
| oading area if the operator is qualified but unlicensed. A
second |icensed SRO nust be in the plant directing control

room activities and the balance of plant activity. The
control console nust at all tinmes have a licensed operator (a
licensed RO, the above |listed SRO, or a qualified unlicensed
operator at the controls but with the SRO in the contro
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room. (RG1.68 CB21, and proposed techni cal specifications).

b. The procedure limtations should be stated to limt the
nunbers of spectators or other worker activities during the
fuel | oading operation. A personnel limted access |ist
shoul d be provided for the refueling floor.

c. Normally shift personnel should not work nore than 16 hours
inarowor nore than 72 hours in a seven day peri od.

d. Personnel entrance procedures may be detailed inthe procedure
under review or be required by reference to a previously
provi ded adm ni strative procedure.

h. Step-by-step fuel | oadingincrenents should beincludedw thin
t he procedure. However, prior to each subsequent fuel | oading
i ncrement an extrapol ati on and a conservative interpretation
of the 1/M evaluation nust be made by the SRO prior to
initiating | oading of the next |oading increment. (RG1.68
C B2f.)

i. Procedures shoul d contain an expected subcritical nmultiplica-
ti on behavi or for each fuel | oadingincrenent. The procedure
must contain limts and instructions to operating personnel
for an unpredicted hi gh count rate or an unpredi cted | owcount
rate. (RG 1.68 C-B2g and B2n).

j. Procedures shall contain specific instructions for changing
the procedure and for resum ng | oadi ng operations after any
procedural limt has been reached or i nvoked. (RG1.68 C B2n
and B3f).

k. The procedure should require that fuel | oading cease with the
occurrence of unexpected circunstances such as unexpected
subcritical multiplication behavior, |oss of communi cations
bet ween t he control roomand fuel | oadi ng station, inoperable
source range detector and inoperability of the energency
boration system (RG 1.68 C-B3a).

| . Proper seating and orientation of fuel and conponents should
be specifiedinthe procedure. Procedural |imtations should
al so specify core and i nstrunentati on conditions at the tinme
fuel novenents are nade.

r. The conditions for enmergency boroninjectionshould be stated
in the procedure. (RG 1.68 C-Bli and B3c.).

03. 08 Fuel transfers, source rel ocation, detector rel ocation and
data taking should all be detailed in a step-by-step procedure.
Procedural details should include normal plant procedures and
control measures such as junper |ogs. Each procedure should be
speci fi ed where applicable. The procedure shoul d requi re necessary
nonst andard arrangenents be restored to their normal status after
the test is conpleted. (RG 1.68 C-A8 and B).

03. 09 Loadi ng sequence for each fuel | oadingincrenent shall be
specified. The core should be constituted so that the reactivity
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worth of each added individual fuel assenbly becones |ess as the
core is assenbled. Functional testing of associated control rods
shal | be specified for theinstallation of each fuel cell. Shutdown
mar gi n check frequency shoul d be defi ned and procedurally required
(BWR) .

03. 10 Procedural gui dance shoul d be included; to assure that
good statistical data is obtained even for |ow count rates, to
provi de nmet hods for normalizing count rate after detector rel oca-
tion, and to provide guidance for interpretation of the inverse
multiplication plot. (RG 1.68 C B2e and B2f).

03. 11 Procedural details shouldrequire dual verification (once
may be in refuel areas and once may be at the fuel exam nati on area)
of the assenbly serial nunber, maintainingadisplay indicatingthe
status of the core, conpletion of the appropriate fuel handling
records, and verification of the proper seating and orientation of
each fuel assenbly in the core. (RG 1.68 C-B2b and B2c).

03. 12 Test results shall be docunented and eval uated to assure
that test requirenents have been satisfied. (10 CFR 50, Appendi X
B, Criterion Xl).

03. 13 Test records shall, as a mninmum identify the i nspector
or data taker, type of observation, theresults, the acceptability,

and the action taken in connection with any deficiencies noted.
Records shall be identifiable and retrievable.

END
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