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SAFEGUARDS CRITERIA

Safeguards implementation is governed by Safeguards Agreements. The activities
considered by the Secretariat as necessary for fulfilling the Agency's responsibilities
under these Agreements are incorporated in the Safeguards Criteria. These criteria are
used for the planning of safeguards implementation activities in the field and at
headquarters for all facilities and Iocations outside facilities as well as for the evaluation
of inspection goal attainment at facilities and safeguards evaluation at the level of
Entire States. These Safeguards Criteria are to be valid for a period of five years,
starting in 1991, with a mid-term review for updating as required by new developments.

These Safeguards Criteria consist of Sections 1-13 for eleven facility types, for locations
outside facilities (LOFs) and for Entire States and Annexes A-H presenting definitions
and speeial eriteria, which are an integral part of the criteria. (For a list of Contents,
see pages 3-4). The criteria cover safeguards performed with both INFCIRC/153-type
and INFCIRC/66-type agreements, as well as agreements with nuclear weapons States
{"Voluntary Offers”), except the Sections for Other Types of Reactors and Enrichment
Plants which cover only INFCIRC/153 and Voluntary Offers. The criteria for
enrichment plants apply to gas centrifuge enrichment facilities; that Section will be
modified if in the future other types of enrichment facilities come under safeguards.
Section 12 for a heavy water production plant will be included later.

The Sections (except Entire States) contain 17 paragraphs covering all safeguards
implementation activities,. Where the activities covered by a paragraph are not relevant
to.a facility type, that is indicated. Where there are differences in the criteria for
INFCIRC/153, Voluntary Offer and INFCIRC/66 safeguards, arising from the
differences in the obligations and undertakings of States and the Agency, the specific
paragraphs, subparagraphs or phrases applying to INFCIRCf153 and Voluntary Offers
are. marked with ¢J55 and those applying to INFCIRC/66/Rev. 2, with {86}
Explanatory notes are included following the paragraph to which they apply. Wherever
in:the criteria the terms nuclear material, non-nuclear material, facilities and equipment
are:used, in the case of INFCIRC/66 safeguards these refer to those covered by the
relevant safeguards agreements. If a stratum present at a facility is not foreseen in that
facility criteria, the criteria for that stratum at a related facility type apply. If a
situation arises which is not foreseen in the criteria, it will be resolved on an ad hoc
basis. and considered in the mid-term review.

These Safeguards Criteria define the normal frequency of inspection; additional
inspections may be authorized by the DDG-SG in particular circumstanees. The criteria
do;not cover the actions required for the resolution of anomalies. If under

an INFCIRC/66-type agreement the maximum frequency of access permitied is less
than that required in the criteria for the attainment of the inspection goal, the
frequency of access will be in accordance with the Agreement and the Subsidiary
Arrangements or other arrangements agreed with the State/operator. Any limitation
thus imposed will be taken into account for implementation and evalvation.
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Attached to each of the facility criteria is a Verification Measurements table which
presents the measurements required for each form of nuclear material and
recommended instruments. Recommended instroments are those most commonly used
from cwrently authorized instruments suitable for the specific measurement.
Alternative choices may be made from among authorized ipstruments for economy,
convenience or other reasons. Whenever operator’s instruments are utilized,
appropriate authentication and reauthentication must be performed in accordance with
approved procedures. Verification measurements tables will be updated annually 10
include new or impraved instruments as they become available. .

The evalvation of inspection goal attainment for the purpose of the Safeguards
Implementation Report (SIR) is-based on these criteria. Full attainment of the quantity
compaonent of the inspection goal at a facility requires completion during each Material
Balance Period (MBP) of all the applicable activities specified in paras. 1-6, 8, 10, 15
and 16 where the inventory of a material type is more than 1 SQ. Where the inventory
is less than 1 SQ, the requirements are specified in para. 14.1; the results are used in
the evalvation at the level of Entire States. If the applicable activities at a facility with
an inventory of more than 1 SQ are not all completed, a selected sub-set of criteria
specified in para. 14.2 is evaluated. Completion of this set of activities is reparted as
partial attainment of the quantity component of the inspection goal. ‘The evaluation of
activities for the timeliness component of the inspection goal will involve ‘assessing the
degree of completion of the activities specified in para. 9 over each calendar year, The
cifectiveness of activities at LOFs will be evalvated by assessing the completion of the
applicable activities specified in the LOF criteria as part of the evaluation at the level
of Entire States. Certain parameters which cannot be evaluated at the individual facility
level are evalvated at the level of the Entire State. It is recopnized that individual
aspects of facility design and operation cannot be fully accommodated in these criteria.
Therefore, in cases where evaluation in- accordance with the criteria indicates that an
inspection goal is not attained, departmenta! examination takes place to confirm the
result of the evaluation. If -certain criteria, upon the decision of the DDG-SG, are
suspended or implemented at reduced levels, this would be reported in the SIR.
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1.1

SECTION 1

LIGHT WATER REACTORS (LWRs)

Examination of records and reports

The facility accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination is
petformed during inspections in such a manner that at material balance closing
all records have been examined.

The facility accounting records are compared with-inventory change (ICR),

| material balance (MBR) and any special reporis sent by the State to the JAEA.

This comparison may be performed at the facility, or at headquarters on the
basis of inspection reports and data extracted from the records.

The list of inventory items (LII) received from the operator at the time of .

{155) the physical inventory verification (PIV) is compared for consistency with the

material balance report (MBR) and associated physical inventory listing (PIL).

The inventory change reports (ICRs) and the material balance reports (MBRs)
are compared for consistency.

Physical inventory verification (PIV)

There is one PIV.of a physical inventory taking by the operator (PIT) each
calendar year during which the activities in 2.2-2.6 are carried out. The period
between PIVs does not normally exceed 14 months (See Note (2) to 2.1). The
PIV is scheduled as in (a), (b} or (c):

{a) If the core is refuelled (or opened for another reason) during the year, the
PIV is performed during the period the core is open;

(b) For those reactors which are not refuelled during the year, the PIV is done
without. opening the core; .

{¢) For multi-core facilities, a PIV is performéd once a year, in connection with
refuelling (or opening) of one core if it occurs, provided that the other cores
are maintained under, Acceptable C/S.

Notes to 2.1t .
(1) Specific provisions for a PIV af a PIT are given in Annex B

(1% EKiE (LWR)J
#® 1 B

g X # (LWR)

. RBLBHEORE

1.1 FRoiRiss. BNESRUHESISOERS LABPBSEI DV TRET .
TORBRERVCWANKEALZBATISTORBORESFEL DI D,

1.2 BRONERSLERESES (ICR) . HRKERSL (MBR) , TOMENS
IAEACESNERMMELILRTS, ZORRIERALRCRED 5 Ml Uk
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(2) The maximum 14 month period between PIVs may be extended if the core is
i0 be refuelled (or opened for another reason) later in the year.

(3) If a PIV is planned to take place during a refuelling scheduled for the end of
a year and the refuelling is rescheduled, the PIV may be deferred to the time
of the refuelling if this occurs within the first two months of the next year.
Such a PIV is vaiid for the previous year only.

{4) The time taken to complete post-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal attainment.

Fresh LELU fuel is verified as in (a) or (b):

(a) The fresh fuel assemblies and separate fuel pins are item counted, and
verified with medium({153)/high(66) detection probability for gross defects
Bt by serial number identification;

(b) Where the fresh LEU fuel is included in a zone, the assemblies and
separate fuel pins are item counted and verified with medivm(153)/high(66)
detection probability for gross defects and by serial number identification
where applicable.

Notes to 2.2;

{1} The altemative of serial number zdermﬁcanon in 2.2(a} is acceptable on the
Judgement of the responsible Operations Division.

(2) For fresh fuel in closed containers (e.g. boxes), item counting and verification
are performed in accordance with Annex F, para. 6.

Fuel in reactor cores (i.e. core fuel) is verified as in (a) or (b):

(a) If the core is open, the assemblies are item counted and thereafter until the
core is sealed C/S is maintained EHEE on the open core Bf on removal
routes for fuel assemblies;

(&) For closed cores under C/S, the C/S system is evaluated by one or 2
combination of the following:

) verification of seal(s) on the reactor closure component;
(i) ecvaluation of the surveillance records;
(ii)  evaluation of results from another type of C/S system.

Notes 10 2.3:

(1} Re 2.3(a), the purpose af the C/S on the open core i5 to detect the removal
of fuel assemblies directly from the core. If Acceptable CIS is not maintained,
then the core should be reverified as in 2.3(a) before it is closed and sealed.

(2) When a core is not open during the PIV, verifications are performed when
that core is opened as follows: core fuel is verified as in 2.3(a) after the
completion of fuel assembly transfers to and from the spent fuel ponds; fresh
fuel is verified as in 2.2 and 2.5; and spent fuel, as in 2.4(b).

(H1E ERHE (LWR))

(2) ZOFEOHRELTHFLIBBEN TS (NEMoBEBTHELIEMERTS) TRKAR
2 TWEHER. BAMMABOPI VROHR.2EHIERTIZENTES,

(3) EREFRINGBBEBHEPIVEFIZLEEZRHBELTWAS, BEEHH
E¥2h, BEGHO2HHUALBHEN I 40F. TOBATITPIV
ERHTEILENTES. ZOLIRPIVEHEOFGBLBLTOREN R
5.

(1) PIVEROERORTRIZAEHATRES AW, ZOBBREXEEERE
OFFICHwEY,

2.2 MLEUSHB@QIR(HIEIYRETS,
(a) FHBRASKRCORINAEBBLE Y. ARBEL. PRAREBCRERA
E3nTRET IS, ARAHNBEORELLVRBT S,
(b} HLEUBHIFY—2iTSEhsi&I. {'wﬁﬁﬁi&lfﬁménfﬁ&ﬂlf/
£ HBEE L. FRARETAEAMIC O nTREL, A SIEERETD
FEILEYRBYTS,

2, 2DiE:
(1) 2.2QEIKSHIANFEOREORINE. WHAEKSPONMIC LY RETS.
(2} gimEhkaryFF (AAdE 7 2) HOFRHBERMEL, HBF. 61
KigoTRBT S,

2.3 FLNKHIME (TRLLFLEBH BEXEMICIIRESS,

(a) FOXNHRAZATVWIBESERHASEERARMEL, +08. FLEHATS
ETHEELEFDL, RAMRUGGOBEREBYC/SIKEV#ETS,

(b)) CASTLHIMLUAEAFLE,. RO1 >N IHMEBILEYC/SVYATFLER
L -
(i) AEFoRLEBECHTEHBORS
(ii) KHBsoRE
(LIl Z2OBOIA TOC/ SYAFLILHB O L SHPONE

2, 30§k
(1) 2,3a)k>nT, HIALTWBHLHTIC/SOHME, HihdoRE
REFADHEBRICLERATI L THD., RUTCELIC /SRS TSRY
BEHCR, FOEHCHATIM 3@ YFbE TRET S,
(2) PIVHIFLARALTWLBRNCR, FOlHR2ATWIME koL
RBEEETS.
HHEBRRFE FLONOMBLGROBR rofic2 Ma)ic & Vil




2.4  Spent fuel is maintained under C/S and verified as in (a)-(e) as applicable:

(a) For that part of the spent fuel under-dual GfS, both C/S systems are
evaluated,  Scals are verified with low(153)/medium(66) detection
probability.

In addition, that spent fuel is item counted f since the previous PIV:

(i) the contents of all spent fuel casks (full and partial) shipped since
have not been at least item counted using one of the alternatives in

3.2(b)(3); b

i)  the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of
the area under surveillance have not been confirmed as in 3.2(b)(if);

ot

(iii) the dual C/S system cannot be cvaluatcd during the inspection as
Acceptable C/S (dual or single, see Annex C);

(b) For that part of the spent fuel under single C/S based-on surveillance, the
C/S system is evalnated and the spent fuel is item counted. .

In addition, that spent fuel is verified as in (i) or (ii):
@) ’ with low(153)/medium(66) detection probability for grosé defects, f

- the contents of all full spent fuel casks shipped since the previous
‘PIV have not been at least item counted usmg one of the
alternatives in 3.2(0)(i);

(i)  with medium(153)/igh(66) detection probability for gross defects i
e sincc the previous PIV:

- core refue]]mg has taken place; b

- -the contents of all partially filled spent fuel casks shlppCd have not
been at least jtem counted using one of the alternatives in

3.2(b)(i); B

- the contents of containers suitable for removing 0.3 SQ or more
of spent fuel (including empty casks) which have been moved out
of the area under surveillance have not been confirmed as in
3.2(b)(ii) :oii.if :

- spent fuel assemblies can be dismantled at the facility;
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For that part of the spent fuel under single C/S based on seals, the seals
are verified with low{153)/medium(66) detection probability, and the sealed
items selected for seal verification are item counted;

Spent fuel which is not under C/S is jtem counted and verified with
medivm(153)/high(66) detection probability for gross defects;

Containers holding collections of irradiated fuel pins, e.g. cans, which were
under Acceptable C/S are counted; remeasurement is not performed. Such
containers not under C/S, or under (/S evaluated as Inconclusive, are
counted and their contents are verified with medivm(153)/high(66) detection
probability for gross defects (i.e., all pins missing).

Notes 10 2.4:

1)

]
3

(4)

(3)

{6)

If the PIV is carried out in conjunction with a core refuelling, the verification
activities in 2.4 are performed after the completion of fuel assembly transfers
to and from the spent fuel ponds.

Where it is more efficient, the entire stratum of spent fuel may be verified for
gross defects rather than a random sample.

If the CIS system has been evaluated as not Acceptable at any time during
the MBP then reverification (or remeasurement in the case of Acceptable
single C/S with a dual CfS system) is performed as in Annex C at the PIV, if
such reverification has not already taken place. If there is clear evidence at
the PIV that the C/S has not been Acceptable, such verifications are performed
during the PIV whenever possible.

When a dual CjS system consists of seals and surveillance and the
cireumstances in 2.4(a)(i) or (e)(i) arise, the seal verification may be increased
to medium(153)fhigh(66) in liew of item counting.

When the condition in para. 6.4 of Annex C (reganding containers suitable for
removing less than (.3 SO of spent fuel) applies, reverification is required as
in 2.4(a}{ii) or 2.4(b)(¥), as applicable. ,
Regarding 2.4(e), the capability for fuel assembly dismantling and pin exchange
should be indicated in the design information. It should be assured that design
infoermation is up-to-date in this respect.

When MOX fuel is present at the LWR, fresh MOX fuel is verified as in (a)
or (b):

(=)

®

For assemblies under dual C/S, both C/S systems are evalvated. For
assemblies under single /S, the C/S system is evaluated and the assemblies
are item counted, verified by serial number identification where applicable,
and remeasured with 10% detection probability for gross defects. Seals
verification is performed with a medium detection probability;

Assemblies not under CfS are item counted, and verified with a high
detection probability for gross and partial defects and by serial number
identification where applicable.
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3.2

Notes 1o 2.5:

(1) For the evaluation of the CJS system, see Note (3) to 2.4,

{2) In the case of loss of continuily of knowledge on ﬁ'esh MOX fuel under water,

- until an instrament for partial defect measurements is developed and approved
for use, reverification of the MOX fuel may be performed vsing instruments and
procedures approved for that purpose by the DDG-SG.

Other nuclear material is verified as in (a) or (b):

(2) Such material conststmg of only indirect-use material is 1tem counted and
verified with medium(153)/high(66) detection probability for gross defects;

{t) Such matenal contalmng plutomum or HEU s verified as in 2.5(a) ifitis
under CfS, and as in 2.5(b) if it is not under C/S.

The amount of nuclear material which is not venﬁed does not exceed 0.3 SQ
for each material type. -

Notes to 2.7:
(1) This quantity is the nuclear material which is neither item caunted nor venﬁed
by any verification method (see Annex A). This quantity does not include the
" nuclear material removed from the inventory after the PIT without verification
(see Annex B).
(2) See Annex F, para. 3.2, for the effect such unverified material has on the
sampling plans for the PIV.

Verification of domestic and international transfers
Fresh MOX fuel receipts into a facility or zone are verified as in (a) or (b):

(2) For receipts which are under C/S (seals), Eithg? all seals are detached and
verified. § the seals are verified with medium detection probability;

(b) Receipts not under C/S (seals) are item counted and verified as in 2.5(b).

Notes to 3.1:

(1} Arrangements should be made for timely notification of receipts of fresh MOX
Juel

(2} To simplify verification at uupemam for timely detection purposes, coun'nuig'
of kmowledge can be maintained using C/S.

(3} Receipts of direct-use material are verified not later than at the next uupecnan
for timely detection purposes.

Spent fuel transfers out of the facility or zone are verified as in (a) or (b): -

(a) Transfers of spent fuel into containers which will be placed in long-term
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storage under safeguards but will be difficult-to-access are verified in
accordance with para. }(b) of Annex D and the container is placed under
dual C/S;

Shipments of spent fucl in partially filled spent fuel casks and movements
of containers suitable for removing spent fuel are verified as in (i) and (i)
below, respectively, following notification to the Agency:

(i)  For shipments of spent fue} in partially filled casks, &fib#f the spent
fuel being transferred is item counted and verified with
medium(153)/high(66) detection probability for pgross defects and
C/S measures are used to ensure that the contents of the spent fuel
cask are not altered before shipment; §# the shipping container is
Placed under Agency seal after completion of loading and the seal
verified and the spent fuel item counted and verified at the receiving
facility;

(i) Regarding containers suitable for removing 0.3 SQ or more of spent
fuel (including empty casks), prior to such containers leaving the
spent fuel pond surveillance area measures are taken to confirm the
operator’s declaration of contents, Such measures may include
inspections to supplement the installed C/S system in maintaining
continuity of knowledge of the spent fuel pond inventory.

Notes 10 3.2:

)

2)

Amrangements should be made for timely notification of shipments of partially
Jilled casks; and, where necessary, arrangements should be made to identify
containers suitable for removing 0.3 SQ or more of spent fuel, to receive
notification of movements of such containers and to confirm the operator’s
statement of the nuclear material content of such confainers. Regarding
containers suitable for removing less than 0.3 SQ, see para 6.4 of Annex C.
If the acrivities in 3.2(b) are not performed, the additional requirements in
2.4(a), 24(b), 9.4(a) and 9.4(b) apply. Verification of shipments of full spent
Juel casks is not required, but may be performed as in 3.2(b}(i) in conjunction
with inspections for other purposes.

With regard to 3.2(b)(i), when verification will be performed at the receiving
facility, the spent fuel casks should be placed under Agency seal after
completion of loading. Such sealing should be done only when arrangements
have been made for verification at the receiving facility. Application of an
electronic seal by the facility operator while under surveillance is acceptable
when performed in accordance with approved Agency pracedures. If there is
a history of repeated loss of seals, then the Agengy will make arrangements to
verify before shipment.

Transfers of fresh LEU fuel are verified in the following cases:

(2)

In the case of a zone covering LEU, transfers of fresh LEU fuel out of
the zone, i.c. into a core, are verified as specified in 2.2;

(b
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4.1

5.1

6.1

(b) Fresh LEU fuel which has been received since the previous PIV at a facility
which is not part of a zone may be verified as in 2.2 during the last
inspection before the PIV (scheduled for other purposes).

Any ather transfer of nuclear material which the DDG-SG decides js necessary
to verify, is verified to the same standard as at a PIV for that material type.

The sum of receipts and shipments of each unirradiated direct-use material type -

which is naot verified does not exceed 0.3 SQ during a material balance period.

Verification of other inventory changes

Nuclear material which has become subject to safeguards and which can be
verified at inspections for other purposes is verified to the same standard as at
a PIV {see 2.2).

Verifications at other strategic points

When MOX fuel is present at the LWR, the transfer of fresh MOX fuel
assemblies into the core from the fresh fuel store or the spent fuel pond is
observed through human surveillance or C/S (surveillance), and continuity of
knowledge is maintained until the core is closed. Any fresh MOX fuel
assemblies that were not under Acceptable C/S up to the time of transfer are
verified as in 2.5(b) prior to loading into the core.

Note to 5.1: Arrangements should be made for timely notification of transfers of
Jresh MOX fuel into the core.

Confirmation of the absence of unrecorded production of direct-use
material from material subject to safeguards.

Confirmation of the absence of the unrecorded production of direct-use material
from material subject to safeguards is achieved by (a) BE by the
procedures in (b).

(a) Analysis shows that the reactor could not produce 1 SQ of unrecorded

Plutonium per year.
(b) Procedures (i) and (i) are performed:
(i) C/S measures app]ied when the reactor pressure vessel is closed

confirm that the reactor pressure vessel remains closed, unless
otherwize notified;

3.4

3.5

4,

4.1

5.

5.1

6.1
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(i)  C/S measures applied when the reactor pressure vessel is open are
evaluated and confirm that no unrecorded one-time removal of 1 8Q
or more of plutonium produced as a result of unreported irradiation
takes place from the core or spent fuel pond during that period;

is performed:

(i) G5 measures applied at the spent fuel pond are evalvated as
Acceptable over the MBP and confirm that there were no activities
in the area covered by C/S measures that could have involved an
unrecorded one-time removal of 1 SQ or more of plutonium
produced as a result of unreported irradiation; [F

(iv)  After completion of fuel assembly transfers during refuelling and
when the reactor is reclosed, the contents of the spent fuel ponds
are compared with the operator’s declaration using visual observation,
supported by verification by NDA where appropriate.

Note to 6.1: Re 6.1(b){iv), the objective in checking the contents of spent fuel
ponds is to provide assurance that there was nothing in the ponds that could be
used to conceal the presence of at least 1 SO of plutonium produced as a result
of unreported irradiation. This requires that the operator’s declaration of the items
in the ponds includes those which do not contain nuclear material,
Confirmation of the absence of borrowing of nuclear material
Conditions in Annex H are applied as applicable to provide assurance that the

nuclear material presented for verification has not been borrowed from other
material suitable for borrowing in the State.

Material Balance Evaluation

When a non-zero SRD occurs, its significance is evaluated,

Note 10 81: SRDs for items are normally zero (as specified in Facility
Attachments),

All non-zere values of MUF in MBRs are evaluated,

A material balance evaluation is performed based on the item count,
identification and defect tests results.

Note 1o 8.3: The defect tests are evaluated and discrepancies and anomalies are

identified.
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Verification activities at interim inspections for timely detection

Verification activities serving timely detection purposes (see Anmex E), as
specified in 9.2-9.5, are carried out at interim inspections. (Activities carried
out at a PIV also serve timely detection purposes), Verifications are performed
in accordance with the following conditions applicable to LWRs when more than
1 8Q of the relevant material category is present at a facility:

(a) Verifications of core and spent fuel are carried out four times per calendar
year at quarterly intervals;

(b) Verifications of fresh MOX fuel (and other unirradiated direct-use material)
are carried out twelve times per calendar year at monthly intervals.

Notes 1o 9.1:

(1)} The period between any two consecutive verifications should be no more than
3 months plus 3 weeks (16 weelks) for core and spent fuel, and no more than
1 month plus one week for fresh MOX fuel. If the last verification is moved
from the end of a year to the beginning of the next year, and is performed
within the allowable period since the previous verification, it can be accepted
for evaluation for the first year.

(2) Additional interim inspections may be required to cany out the verifications
in paras. 2, 3, 5 and 7 and in support of C/S. applications.

The facility accounting and operating records are examined, and an updated
book inventory is established for those material categories which are verified
during the inspection.

For fuel in reactor cores (i.e. core fuel) under C/S, the C/S measures are
evaluated.

Spent fuel is maintained under C/S and verified as in (a)-(e) as applicable:

(a) For that part of the spent fuel under dual C/S, at least one device of each
dual system is evaluated. When during the inspection one such device is
evaluated as Conclusive positive it is not necessary to evahlate the other
device. When evaluation cannot be completed during the inspection, both
devices are evaluvated. - Where seals are used they are verified with low
detection probability. i

In addition, where the duai system uses seals and surveillance, the latter -

is evaluated and the seals are verified with low detection probability i, since
the previous inspection serving timely detection purposes:

- the contents of ali spent fuel casks (full and partial) shipped have not
been at least item counted vsing one of the alternatives in 3.2(b}(i); 9F

- the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have moved ot of the area

8.

8.1

8.3

9.4
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(e)

under sorveillance have not been confirmed as in 3.2(b)(ii);

For that part of spent fuel vnder single C/S based on surveillance, the C/S
system is evaluated.

In addition that spent fuel is:
(i) item counted §

- . the contents of all full spent fuel casks shipped since the previous
inspection serving timely detection purposes have not been at least
item counted using one of the alternatives in 3.2(b)(i);

(i) item counted and verified with low(153)/mediem(66) detection
probability for gross defects # since the previous inspection serving
timely detection purposes:

- the contents of all partially filled spent fuel casks shipped have
not been at least item counted using one of the alternatives in

3.2(b)()

- the contents of containers suitable for removing 0.3 SQ or more
of spent fuel (including empty casks) which have been moved out
of the area under surveillance have not been confirmed as in

32(0)(i)

- the C/S system was Inconclusive during the previous surveillance
period;

For that part of the spent fue] under single C/S based on seals, the seals
are verified with low detection probabitity;

Spent fuel not wnder CfS is item counted and wverified with
low(153)/medium(66) detection probability for gross defects;

Containers holding collections of dismantled irradiated fuel pins, e.g., cans,
which were under Acceptable C/S are counted. Such containers which were
not under CfS, or under C/S evaluated as Inconclusive, are counted and
their contents are verified with low(153)/medivm(66) detection probability
for gross defects (i.e., all pins missing).

Notes to 9.4: .

(1)

2)

If the CIS cannot be evaluated during the inspection as Acceptable for the
latest surveillance period, the spent fuel in the pond is item counted on the
basis of the operator's records (spent fuel pond map). Exceptions to this
requirement may be decided by DDG-SG.

If the evaluation of a C/S system gives a Conclusive Negative resull,
reverification Is performed as defined in Annex C. ’

(b)

(e}

(d)

(d)

(B1%® ExHE (LWR))
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9.5

0.6

10.
10.1

102

(3) Where it is more gfficient, the entire stratum of spens fuel may be verified for
gross defects rather than a random sample.

(4) A spent fuel cask is considered “full' if the declared contents equals the
maximum capacity of that type of cask. Otherwise, the cask is considered

“partially filled".

Fresh MOX fuel, and other unirradiated direct-use material, is verified as in (a)

or (b}

(a) For material under dual /S, both C/S systems are evaluated. For material
under single C/fS, the C/S system is evaluated and the material is item
counted. Seals verification is performed with low(153)/medium(66) detection
prabability;

(b} Material not under C/S since a previous verification is item counted and
verified with medium({253)/high(66) detection probability for gross defects
and by serial number identification where applicable.

Note to 9.5: If the evaluation of C/S is not Acceptable, reverification is performed
as defined in Annex C.

The amount of nuclear material which is not verified for timely detection
purposes should not normally exceed 0.6 SQ for each material type (direct-use).

Notes to 9.6

(1) If the amount not venﬁed exceeds 0.6 SQ see Annex E, para. 3.1 for the gffect
that excess (maximum 0.3 SQ) has on sampling plans.

(2) For exceptional circumstances where a non-random approach is used, see
Annex E, para. 3.2,

Discrepancy- and anomaly follow-up
All anomalies are followed up.

When the sum of unresolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SQ or more of nuclear material of any
material type, the actions necessary to decide whether or not such discrepancies
or anomalies would indicate diversion are completed as quickly as possible, but
in any case, by 15 April of the following year.

Note 10 10.2: The sum of unresolved anomalies includes those remaining

unresolved from previous years.
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11.
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11.2

11.3

13.

13.1

13,2

13.3

Follow-up activities for anomalies involving nuclear material are judged to be
carried out in a timely manner if the following condition is met:

Whenever the amount of nuclear material in a material type which is involved
in voresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved to bring
this total amount below 1 SQ within:

- 1 month for unirradiated direct-use material;

= 3 months for irradiated direct-use material;

- 6 months for indirect-use material;
from confirmation of the anomaly.

Note to 10.3: This criterion is evaluated together with para. 9 for the timeliness
component of the inspection goal.

Verification of design information

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and verified, according to established
Agency procedures.

Design information is re-examined at least once a year in the light of any facility
meadifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have
a bearing on currently applied safeguards.

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjustments are
implemented.

Verification of operator’s measurement system
Such verifications do not occur at LWRs.

Confirmation of transfers

All transfers (receipts and shipments) of nuclear material recorded by 2 facility
are confirmed by comparison with the corresponding reports or records of
shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take account of
normal shipping times.

For all domestic transfers of spent fuel which were not verified prior to shipment
from the facility, the results of verification performed at the receiving facility
(storage or reprocessing) confirmed the Inventory Change Report of the reactor
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14.

4.1

14.2

143

operator.

Notes to 13:

(1) The confirmation activities in 13.1 and 13.2 are evaluated at the State level
(See criteria for Entire States, para. 3).

(2) The confirnation of direct-use material transfers in 13.2 is initiated through
communication between the responsible Operations Sections and is oblained
by comparison of facility records, inventory change reports and notifications,
as appropriate. Transfers which contain 1 S0 or more and which can not be
confirmed within the specified period are identified for action at the State
level.

Activities when inventory is less than 1 SQ and used for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 8Q

ACTIVITIES WHEN THE INVENTORY OF ANY MATERIAL TYRE &5 1e5s THAN 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 SQ, the activities
in criteria 1, 10, 13 and 14.3 required for that material type are carried out.
{Activities in other criteria are not required for that material type).

AcTiviEs USED FOR EVALUATION OF ParniaL Arranent o mi Insrecrion Goat wiEw
wvenioRY = OREATER THAN 1 SQ. The inspection goal for a facility with an
inventory of any material type greater than 1 SQ is evaluated as partially
attained if the activities in criteria 1, 5.1, 10 and 14.3 have been performed for
all material types, and the activities in criteria 8.1-8.3 have been performed for
material types with greater than 1 SQ inventory.

In both cases 14.1 and 14.2 the PIV is performed in accordance with para. 2
taodifad as follows: :

(a) Fresh LEU fuel assemblies are item counted; and verified with low
detection probability for gross defects(66). Where a zone is used for LEU,
the fresh LEU fuel assemblies are also verified by serial pumber
identification where applicable; i

(b) Fresh MOX fuel assemblies that have remained under at least Acceptable
single C/S since the previous PIV are item counted, otherwise they are item
counted and verified with medium(153)/high(66) detection probability for
gross defects and identified by serial number identification where applicable;

(c) Spent fuel has rémainéd under at least Acceptable single C/S since the
previous PIV; otherwise it js item counted and verified with
low(153)/medium(66) detection probability for gross defects;

(d) Core fuel, in reactors which were opened at the time of the PIV, is item

(F1% BAH (LWR))
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counted. In reactors which are closed at the time of the PIV, the C/S is
evaluated;

{e) Other material has remained under Acceptable single C/S since the previous
PIV, otherwise the material is item counted and verified for gross defects
at one detection probability less than at the PIV;

(f) The quantity of each material type unverified as in criterion 2.7 s modified
to 0.6 SQ.

Note to 14.3: If the evaluation of a C/S system gives a Conclusive Negative result,
then reverification is performed as defined in Annex C. If one component of the
dual CJS system is evaluated as Acceptable, no remeasurement is performed.
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VERIFICATION MEASUREMENTS AT LWRs

HATERIAL |HAIH HATERIAL TYPE|DEFECT TYPE |DEFECY DESCRIPTION APP1.1CASLE | RECOMEERDED
CATEGDAY |[STRATIFl |CORPONENTS REGUIRED METHCD IHSTRUNENTS
18- FRESH HOX|PU, DNLEU GROSS ASSEFOLY MISSING of |ITEW COUNT, I, %, A {PHCH
IRRADIATED | FUEL REPLACED WITE LEU  {PU RADIATION [¢}]
DERECT-LSE | (FH) ASSEMALY

PARTIAL {2) [PIH REPLACEMENTS PU COHYENT F PHIL + PHCG + HM-4

(1}
ITEM COUNT 1 -

TRRADIATED[CORE FUEL(PU, DNLEU GRDSS
DIRECT-USE[(CF)

ASSEMBLY MISSIHG

SPENT PU, DHLEY GROSS ASSEMBLY REPLACED BY|ITEM COUNT, T, 8

1oV
CPHRI, HSGH (3}

FUEL DLBGY, OR HISSIKG  {RADIATION
{5F) . SEAT
GROSS COLLECTIOHS OF ITEN COUNT, LK 1cv0 {4)
DISHAMTLED PINS RADJATIOHN CPH, HSCH (3)

NISSIHG 0 REPLATED

PARFIAL {5) [HALF CR HORE OF PING[CUMNTITATIVE |F RN + GV
REPLACED KEASURE OF
IRRADIATED
FUEL COMTERT
womeet- {rrest foniew a3 ASSEIRLY REPLACED 8Y|ITEM COUNT, (1, W, A [PHEH
st feL DUGTY, O% MISSING |V RADIATION
(PR
Notes:
(1) For gross and partial defect measurements an fresh MOX fuel under water, instruments are under
development. :

(2) The partial defect to be detected is determined by assuming that 1 SQ plutonium would be diverted
by substituring the same number of MOX juel pins in each fresh MOX fuel assembly in the inventory.

(3) In special cases, e.g, for fuel with long cooling time, or where visibility is poor; CPMU and HSGM for
isolated fuel items only.

{4) For collections of pins that are visible,

(5)If required by the DDG-SG, in case of a Conclusive Negative C/S result.

B R A E ®

(18 EBAkHFE (LWR))

(LWR)

& =B

BATERTAL | HATH WATERIAL TYP | DEFEGT TYPE | DEFECT DESCRIPTION | HEASUREWENTS APFLICABLE | RECONHENDED INSTRUHENTS
CATEGORY | STRATUS | CONPONENTS REQUIRED KETIIOD
ux- FRESH HOX | Pu, OME0 | cRoss ASSEHBLY HISSING OR | KY€ COUNT, | N 70
IRRADIATED [ FUEL REPLASED VITH LED | Pu RADIATION
DIRECT-USE | (M) ASSEHELY
PARTIAL(2) | PIX REPLACEHENYS PU COXTENT [ PHCL(I) ® PHCG + HH-4
IRGADIATED | CORE FUEL | Pu, DaLEV | GRoSS ASSENBLY NISSING 1TEH COUNT 1 -
DIRECT-USE | (¢F)
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SECTION 2
ON-LOAD REACTORS (OLRs)

1. Examination of records and reports

11 The facllity accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination is performed
during inspections in such a manner that at material balance closing all records
have been examined.

. The facility accounting records are compared with inventory change (ICR)

53] material balance (MBR) and any special reports sent by the State to the IAEA.
This comparison may be performed at the facility, or at headquarters on the basis
of inspection reports and data extracted from the records.

13  The list of inventory items (L) received from the operator at the time of the

physical inventory verification (PIV) is compared for consistency with the material
balance report (MBR) and associated physical inventory listing (PIL).

14 The iﬁventory change reports (ICRs) and the material balance reports (MBRs)
are compared for consistency.

2. Physical inventory verification (PIV)

21 There is one PIV of a physical inventory taking by the operator (PIT) each

calendar year during which the activities in 2.2-2.5 are carried ont. The period
between PIVs does not exceed 14 months,

Notes 1o 2.1:

(1) Specific provisions for a PIV of a PIT are given in Annex B,

(2) The time taken to complete post-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal attainment.

22  Fresh fuel is verified as in (a) or (b):

(2) The fresh fuel bundles are item counted and verified with
medium(153)/high(66) detection probability for gross defects. When the
bundles are stored in closed containers (e.g., boxes), item counting and
veritication is performed in accordance with Annex F, para. 6, or the boxes
are sealed and the contents are so verified within a month of the PIV;

(2% +»o-FEFH (CLR))
B 2 =

Aruo— FEFHF (OLR)

L HELHGORE

L1 BRoONBEE. REZRAVEDXESOEMI LABEARIK WTRET S,
ZORTEREV/ILHHAUE LR OB ATIRTORBOATSHOL Y IKHF .

1.2 mROWBEMEEEEDRYE (ICR) . HHNEHE (MBR) . TOfEMS
TAEARBShSHIRELER TS, CORBRERASRUVESH MM LE
F=RLEIWTHREIBIAEATRET S,

L3 #ERBRE (PIV) BLEREPSR IR EEMSEAESER (L1 1) 24HER
g% (MBR) RUBARHETSHEMENL (PIL) tHELBAHERA
T &

L4 EHBEHEE (1CR) LWEM¥EYE (MBR) *HGLEAHERETS.

2, HERBRZ (PI1V)

21 ERFLERECLORERAZ (PIT)Y OPIVE LEFV. 2022 -
ZODEBELB TS, PIVASLROPIVETOMERUAE2EATRAD R

v,

2.10ik:
() PITOPI VT oRHNEZEHEBICRT.
(2} PIVROEHORTHIMAZBATIRAS 2Y, ZONBETRESE0R NG
KHAwEwW,

2.2 FEHRZEIBMKIVRET S,
(a) FMMHAY FLRABMEL. DWEARFE CARRRIISVTRETS, N
FAREMEREIYFF (HAREYZA) KA-TwHRSE. AN
L. fH&F, 6B THRETIN, MR Hy Yy AEHAIL, NKEPI VD
LAABNKRET S,
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(b} For fresh booster assemblies and fresh fuel bundles containing HEU or
plutonium:

(@ under dual C/S, both C/S systems are evalvated;

(i) under single GfS, the CfS system is evalvated and the
assemnblies/bundles are jtem counted, verified by serial number
identification where applicable, and remeasured with 10% detection
probability for gross defects. Seals are verified with a medium
detection probability;

(iii) not under C/S, the assemblies/bundies are jtem counted and verified
with a high detection probability for gross and partial defects and by
serial number identification where applicable.

Note to 2.2: If the CIS system has been evaluated as not Acceptable at any time
during the MBP then reverification at the PIV s performed as in Annex C, if such
reverification has not already taken place. If there is clear evidence at the PIV that
the C/S has not been Acceptable, such reverifications are performed during the PIV
whenever possible.

Since core fuel is not available for verification, the measures in (a) or (b) are
applied: '

@@ Cs and other verification of fuel discharges (e.g, bundie counter), if

applicable, ensure that the irradiated fuel bundles discharged from the core
since the previous PIV have gone into the spent fuel bay and that no
unrecorded removals of spent fuel have taken place; §%

(b) The record of irradiated fuel discharges (e.g., obtained from a core discharge
monitor) and other verification of irradiated fuel discharges (e.g. bundle
counter) confirm the aperator’s records of fuel discharges since the previous
PIV.

The C/S systems and other measures covering core fuel are evaluated at the PIV

and at interim inspections.

Notes to 2.3:

(1) When core fuel monitoring equipment is not in routine use, it may be replaced
by inspector observation using procedures (e.g. short notice random inspections}
approved by DDG-SG.

{2) Yes/No monitors may be included in the C/S system 1o verify that no unrecorded
removal of core fuel takes place.

(3) For fuel items which are designated as difficult-to-access owing fo the facility
design features, if a not Acceptable CIS result without reverification in a
previous MBP has been reflected in the evaluation result for that year and C/S
is Acceptable during a subsequent MBF, then the continued lack of
reverification will not be considered as a failure in the evaluation of inspection
Foal attainment,

(M2BE Tvo-FHEFH (OLR))

() HEUXHPu:SUH AN —SEEEFHFBBAY FLit,
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(LiI)C/STRAWEAER. AP/ MakLABNEL, SHEBRRTA
BEUBARBK 2 VOWTHRIEL, TS TMBSTciyvERE TS,
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PIVHEC/SAERTELVEELERFS5BAE. PI VRO BRBICS
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() AATHLSTBAMVELLHTZC/ SRUZOMOGRE (HAIAYF
WATUE-) REVWEOP T VR, AobSHYBEhEBHEAYE
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FLBREARLTEC/SYATLRVIOMOFRIEP | VI RU hEELY
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FRABMLTWSFAERHMBNEOREL BV TRAIKTHD L Ba &
A,




—801 —

24  Spent fuel is maintained wnder C/8 and verified as in (a)-(c) as applicable:

{a) For that part of the spent fuel under dual C/fS, both C/S systems are
evaluated, Seals are verified with Jow(153)/medium(66) detection probability.

In addition that spent fuel is item counted or a spent fuel mventory check
is performed §f since the previous PIV:

(i) the contents of all spent fuel casks shipped have not been at least item
counted using one of the alternatives in 3.2(b)(i); fi#

(ii) the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of the
area under surveillance have not been confirmed as in 3.2(b)(ii); B

(jii) the dual C/S system cannot be evalnated during the inspection as
Acceptable C/5 (dual or single, see Annex C);

(b) For that part of the spent fuel under single C/S based on surveillance, the
film/tape is evaluated and the spent fuel is jtem counted or a spent fuel
inventory check is performed.

In addition, that spent fuei is verified with medmm(lsa)lh]gh(ﬁﬁ) detection
probability for gross defects if since the previous PIV:

(i) the contents of all spent fuel casks shipped have not been at least item
counted using one of the alternatives in 3.2(b)(i); 6§

(ii) the core discharge monitor/bundle counter has malfunctioned to the
extent that the operator’s records cannot be confirmed; %

(i) the contents of containers suitable for removing 03 SQ or more of
spent fuel (including empty casks) which have been moved out of the
area under surveillance have not been confirmed as in 3.2(b)(il);

(c) For that part of the spent fuel under single C/S based on seals, the seals are
verified with low(153)/medium(66) detection probability, and in the stacks
selected for seal verification the spent fuel is item counted or a spent fuél
inventory check is performed;

(d) Any spent fuel which is not under C/S is jtem counted, or a spent fuel
inventory check is performed, and verified with medium(153)/high(66)
detection probability for gross defects,

Notes to 2.4:

(1) For material which remains under C/S based on seals during & MBP, the seal
verification may be performed during the PIV or spread over the MBP according
to approved procedures,

(2) See Note to 2.2,

(He® Sro-FHEFHFE (OLR)]
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3
4

(3)

(6)

The spent fuel inventory check for verification is acceptable only for muliiple
Iayer spent fuel stores using approved procedures.

Spent fuel should be verified with medium(153)/high(66) detection probability
Jor gross defects before being placed under C/S. Where it is more efficient, the
entire stratum of spent fuel may be verified for gross defects rather than a
random sample.

Where the spent fuel is divided into sections covered by CJS, the additional
requirements in 2.4(a) and (b) do not apply to those sections for which the
operator's declaration that no movements of spent fuel have occwrred is
confirmed by the C/S system or other measures.

When a dual CIS system consists of seals and surveillance and the
circumstances in 2.4(a)(i) or (a)(ii) arise, the seal verification may be increased
to medium(153)/high(65) in liew of item counting or a spent fuel inventory
L

Other nuclear material is verified as in (a) or (b):

@

Such material consisting of orly indirect-use material is item counted and
verified with medinm(153)/high(66) detection probability for gross defects;

(b) Such material containing plutonium or HEU is verified as in 2.2(b).

The amount of nuclear material which is not verified does not exceed 0.3 SQ for
each material type,

Notes to 2.6:

1)

(3
&)

This quantity is the nuclear material which is neither item counted nor verified
by any verification method (see Annex A). This quantity does not include the
nuclear material removed from the inventory after the PIT without verification
(see Annex B).

See Annex F, para. 3.2, for the effect such unverified material has on the
sampling plans for the PIV.

For multiple core facilities where each core has a separate fuelling mechanism
containing fuel which cannot be verified, the limit in 2.6 &s increased to 1 SO
for the facility provided that no fuelling mechanism contains more than
0.2 SQ.

Verification of domestic and international transfers

Receipts of fresh booster assemblies and fresh feel bundles containing HEU or
plutonium into a facility or zone are verified as in (a) or (b):

@

For receipts which are under C/S (seals), 8ithef all seals are detached and
verified Bt the seals are verified with medium detection probability;

{(b) Receipts not under C/S are item counted, verified with high detection

probability for pross and partial defects, and verified by serial number
identification where applicable,

2.5

2.8

3)

(1)

(5)

(6}

{(M2HE Aro-FEFH (OLR))
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Notes 1o 3.1

(1)
2

To simplify verification at inspections for timely detection purposes, contimiity
of kmowledge can be maintained using C/S.

Receipts of direci-use material are verified not later than ar the next inspection
for timely detection purposes.

Spent fuel transfers out of the facility or zone are verified as in (a) or(b):

@

(®)

Transfers of spent fuel into containers which will be placed in long-term
storage under safeguards but will be difficult-to-access are verified in
accordance with para. 1{b} of Annex D and the container is placed under
dual G/fS;

Shipments of spent fuel and movements of containers suitable for removing
spent fuel are verified as in (i) and (i) below, respectively, following
notification to the Agency:

(i) The spent fuel being transferred is item counted and verified with
medjum(153)/high(66) detection probability for pross defects and
continuity of this knowledge is maintained until the shipping cask is
placed under Agency seal; gf the shipping cask is placed under Agency
seal after completion of loading and the seal verified and the spent fuel
item counted and verified at the receiving facility;

(ii) Regarding containers suitable for removing 0.3 SQ or more of spent
fuel (including empty casks), prior to such containers leaving the spent
fuel pond surveillance area measures are taken to confirm the
operater’s declaration of contents. Such measures may include
inspections to supplement the installed CfS system in maintaining
continuity of knowledge of the spent fuel pond inventory.

Notes to 3.2:

(1)

(2

(3)

Arangements should be made for timely notification of shipments of spent fuel
casks; and, where necessary, arrangements should be made to identify containers
suitable for removing 0.3 SQ or more of spent fuel, to receive notification of
movements of such containers and to confirm the operator’s statement of the
nuclear material content of such containers. If the activities in 3.2(b) are not
performed, the additional requirements in 2.4(a), 2.4(b), 9.4(a) and 9.4(b)
apply.

With regard to 3.2(b)(i), sealing without verification should be done only when
arrangements have been made for verification at the receiving facility.
Application of an electronic seal by the facility operator while under
surveillance is acceptable when it is performed in accordance with approved
Agency procedures. If there is a history of repeated loss of seals, then the
Agency will make arrangemenis to verify before shipment. )
Regarding containers suitable for removing less than 0.3 SQ, see para. 6.4 of
Annex C. Movements of containers suitable for removing more than two
bundles but less than 0.3 SQ may be verified after notification at inspections

(2B #ro—FHFHE (OLR)]
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4.1

51

52

53

selected on a random basis so that for movements of each type of container,
the undeclared removal of I SQ in an MBP can be detected with
medium(153)/high(66) probability, if the inspections cen be performed without
advance notice. In such a case, the additional requirements in 2.4(a)(ii),
2.4(b)(if0), 9.4(a) and 9.4(b)(i) do not apply.

Any other transfer of nuclear material, or non-nuclear material(66), which the
DDG-SG decides is necessary to verify, is verified to the same standard as ata
PIV for that material type.

The sum of receipts and shipments of each unirradiated direct-use material type
which is not verified does not exceed 0.3 SQ during a material balance period.

Verification of other inventory changes

Nuclear material which has become subject to safeguards is verified to the extent
that it is available at the first possible inspection (interim or PIV) to the same
standard as at a PIV (see 2.2).

Note 10-4.1:
If the nuclear material is fresh fuel bundles in bm’e.s, verification is performed
in accordance with Annex F, para. 6.

Verifications at other strategic points

Transfers of spent fuel bundles within the facility (e.g, inter-bay transfer
campaigns) are verified to establish knowledge of that part of the spent fuel
inventory prior to it being placed under a different C/5 system. Such
verifications may be performed at inspections for that purpose. The transferred
spent fuel bundles are item counted and verified with medium(153)/high(66)
detection probability for pross defects.

Spent fuel bundles transferred within the facility into containers for long-term
storage where they will be difficult-to-access are verified in accordance with
para, 1(b) of Annex D and the container is placed under dual C/S.

When fresh booster assemblies and fresh fuel bundles containing HEU or
plutonium are present at the OLR, measures are applied to confirm the
operator’s declarations of transfers of such material to the core, e.g., by human
surveiltance or C/S and/or by independent automated instruments (e.g., monitors).
Any such assemblies or bundles which were not under Acceptable C/S up to the
time of transfer are verified as in 2.2(b) prior to transfer to the core.

Note o 5.3; Arrangements should be made for timely notification of such transfers
1o the core.

3.3

4,

1.1

5.1

5.2

5.3
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6.1

7.1

81

8.2

83

21

Confirmation of the absence of unrecorded production of direct-use
material from material subject to safeguards

The confirmation is achieved through the measures in para. 2.3.

Confirmation of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that the
nuclear material presented for verification has not been borrowed from other
material suitable for borrowing in the State.

Material Balance Evaluation
Where a non-zero SRD oceurs, its significance is evaluated.

Note to 81: SRDs for items are normally zero (as specified in Facili
Attachments). w

All non-zero values of MUF in MBRs are evaluated.

A material balance evaluation is performed based om the item count,
identification, defect test results, and the operator’s records.

Note to 8.3: The defect tests are evaluated and discrepancies and anomalies are
identified. ’

Verification activities at interim inspections for timely detection

Verification activities serving timely detection purposes (see Annex E), as
specified in 9.2-9.5, are carried out at interim inspections. (Activities carried
out at a PIV also serve timely detection purposes). Verifications are performed
in accordance with the following conditions applicable to OLRs when more than
1 8Q of the relevant material category is present at a facility:

(a) Verifications of core and spent fuel are carried out four times per calendar
year at quarterly intervals;

(b) Verifications of fresh booster assemblies or fresh fuel bundles containing
HEU or plutonjum are carried out twelve times per calendar year at
monthly intervals,

Notes to 9.1:
(I) The period between any two consecutive verifications should be no more than
3 months plus 3 weeks (16 weeks) for core and spent fuel, and no more than

(He® o= FEFHE (OLR))
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93

9.4

1 month plus one week for HEU or plutonium. If the last verification is moved
Jrom the end of a year to the beginning of the next year, and is petformed
within the allowable period since the previous verification, it can be accepted
for evaluation for the first year.

(2) Additional interim inspections may be required to camy owt the verifications
in paras. 3, 5 and 7 and in suppont of C/S applications.

The facility accounting and operating records are examined and updated book
inventories for items are established for fresh fue), core fuel and spent fuel
strata.,

The C/S systems and other measures covering core foel are evaluated. The
operator's records of fuel charging and discharging are examined and compared
with core discharge monitor and bundle counter results, when applicable, and C/S
records,

Note to 9.3: When core fuel monitoring equipment is not in routine use, it may
be replaced by inspector observation using procedures (eg, short notice random
inspections) approved by DDG-SG.

Spent fuel is maintained under C/fS and verified as in (a)-(d) as applicable:

(2) For that part of the spent fuel under dual C/S at least one device of each
dual system is evaluated. When during the inspection one such device is
evaluated as Conclusive positive, it is not necessary to evaluate the other
device. When evaluation cannot be completed during the inspection both
devices are evaluated. Where seals are used, they are verified with low
detection probability.

In addition, where the dual system uses seals and surveillance, the latter
is evaluated and the seals are verified with low detection probability #, since
the previous inspection serving timely detection purposes:

- the contents of all spent fuel casks shipped have not been at least item
counted using one of the alternatives in 3.2(b)(i);

- the contents of containers suitable for removing 0.3 SQ or more of spent
fuel which have been moved out of the area under surveiliance have not
been confirmed as in 3.2(b)(ii);

(b) For that part of the spent fuel under single /S based on surveillance, the
C/S system is evaluated.

In addition, that spent fuel is item counted, or a spent fuel inventory check
is performed, and verificd with low(153)/medium(66) detection probability
for gross defects i since the previous inspection serving timely detection

purposes:

(H2% #ro—-FREFH (OCLRI)
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9.5

9.6

(i)  the contents of all spent fuel casks shipped have not been at least
item counted using one of the alternatives in 3.2(b)(i);

(ii) the contents of coutafnérs suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of the
area under surveillance, have not been confirmed as in 3.2 (b)(ii);

(i) the core discharge monitor/bundle counter have malfunctioned to the
extent that the operator’s record cannot be confirmed; *

(iv) the surveillance was Inconclusive during the previous. surveillance
peried;

{c) For that part of the spent fuel under single C/S based on seals, the seals are
verified with low detection probability;

(d) Spem fuel not under C/S is itern counted, or a spent fuel inventory check
is performed, and verified with low(153)/mediuvm(66) detection probabihty
for gross defects.

Notes to 9.4:

(1) Where it is more efficient, the entire stratum of spent fuel may be verified for
gross defects rather than a random sample. -

(2) If the evaluation of a C/S system gives a Conclusive Negative result,
reverification is performed as defined in Annex C.

. {(3) When the situation in 9.4(b)(iii) ocours and the spent fuel bundles are not

reverified as in 9.4(b), the book inventories for core and spent fuel strata are
considered together for timely detection purposes using the CIS and other
measures for core and spent fuel

Fresh booster assemblies ard fresh fuel bundles containing HEU or plutonium
are verified as in (a)-(c):

(2) For material under dual C/fS, both C/S systems are evaluated;

{b) For material under single C/S, the C/fS system is evaluated and the material
is item counted. Seals verification is performed with low(153)/medium{66)
detection probability;

(c) Material not under C/S since a previous verification is item counted and
verified with medium(153)/high(66) detection probability for gross defects
and by serial number identification where applicable.

Note to 9.5: If the evaluation of a CIS system does not give an Acceptable result,
reverification is performed as defined in Annex C.

The amount of nuclear material which is not verified for timely detection
purposes should not normally exceed 0.6 SQ for each material type (direct-use).
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10.

10.1

102

10.3

11

11.1

11.2

Notes 1o 9.6:

(1) If the amount not verified exceeds 0.6 5Q, see Annex E, para, 3Iforthe effect
that excess (madmum 0.3 SQ) has on sampling plans.

{2) For exceptional circumstances where a non-random approach is used, see
Annex E, para. 3.2 .

Discrepancy and Anomaly resolution

All anomalies are followed up.

‘When the sum of unresolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 8Q or more of nuclear material of any material
type the actions necessary to decide whether or not such discrepancies or
anomalies would indicate diversion are completed as quickly as possible, but in
any case, by 15 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining unresolved
Jfrom previous years.

Follow-up activities for anomalies involving nuclear material are judged to be
carried ont in a timely manner if the following condition is met:

‘Whenever the amount of nuclear material in a material type which s involved
in unresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved to bring
this total amount below 1 SQ within:

« 1 month for unirradiated direct-use material;

- 3 months for irradiated direct-use material;

- 6 months for indirect-use material;
from confirmation of the anomaly,

Note to 10.3: This criterion Is evaluated together with para, 9 for the timeliness
component of the inspection goal.

Verification of design information

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and verified, according to established
Agency procedures.

Design information is re-examined at least once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have
a bearing on currently applied safeguards.
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11.3

12.

13.

13.1

132

133

14,

14.1

14.2

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjustments are
implemented.

Verification of Operator’s measurement system

Confirmation of transfers

All transfers (receipts and shipments) of nuclear material recorded by the facility
are confirmed by comparison with the corresponding reporis or records of
shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take account of
normal shipping times.

For all domestic transfers of spent fuel which were not verified prior to shipment
from the facility, the results of verification performed at the receiving facility
{storage or reprocessing) confirmed the Inventory Change Report of the reactor
operator.

Notes to 13:

(1) The confirmation activities in 13.1 and 13.2 are evaluated at the State level
(See criteria for Entire States, Section 3).

{2) The confirmation of direct-use material transfers in 13.2 is initiated through
communication between the responsible Operations Sections and is cbtained
by comparison of facility records, inventory change reports and notifications,
as appropriate. Transfers which contain 1 SO or more and which can not be
confirmed within the specified period are identified for action at the State level.

Activitics when inventory is less than 1 SQ and used for the
cvaluation of Partial Attainment of the inspection goal when
inventory is greater than 1 SQ

ACIIVITIES WHEN THE INVENTORY OF ANY MATERIAL TYPE Is tEss THAN 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 SQ, the activities
in criteria 1, 10, 13 and 14.3 required for that material type are carried out.
(Activities in other criteria are not required for that material type).

AcTiviEs USED FOR EVALUATION ©F ParmaL Atrasnent or e Desecmion Gass. whsn
INvENTORY 1s oaeatEr Tty 1 SQ. The inspection goal for a facility with an inventory
of any material type greater than 1 SQ is cvaluated as partially attained f the
activities in criteria 1, 5.3, 10 and 14.3 have been performed for all material
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14.3

types, and the activities in criteria 8.1-8.3 have been performed for material types
with greater than 1 5Q inventory.

{a) Fresh fuel bundles are jtem counted; and verified with low detection
probability for gross defects(66).

(b} Spent fuel bundles have remained under Acceptable C/S since the previous
PIV; otherwise they are counted, or a spent fuel inventory check is
performed, and verified with low(153)/medium(66) detection probability for
gross defects;

{c) Irradiated fue] discharged from the core has remained under Acceptable C/S
since the previous PIV or the discharge records from bundle counters or
core discharge monitor confirm the operator’s records.

(d)} M fresh booster assemblies or experimental bundles containing HEU or
plutonium have remained under Acceptable C/S since the previous PIV, the
material is item counted. Otherwise, they are item counted and verified with
mediom(153)/high(66) detection probability for gross defects and by serial
number identification where applicable.

(¢) Other material has remained nnder Acceptable single C/S since the previcus
PIV, otherwise the material is item counted and verified for gross defects
at one detection probability less than at the PIV,

(f) The quantity of each material type unverified as in criterion 2.6 is modified
to 0,6 SQ. (See also Note (3) to 2.6).

Note 1o 14.3: If the evaluation of a CJS system gives a Conclusive Negative result,
then reverification is performed as defined in Annex C. If one component of the
dual C/S systern is evaluated as Acceptable, no remeasurement is performed.

14.3
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VERIFICATION MEASUREMENTS AT OLRs
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12

1.3

14

21

SECTION 3

OTHER TYPES OF REACTORS

These criteria apply to facilities such as Fast Breeder Reactors

(FBR), Advanced Thermal Reactors (ATR) and High

Temperature Reactors with pebble fuel (HTR), under
INFCIRC/153-type agreements.

Examination of records and reports

The facility accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination is performed
during inspections in such a manner that at material balance closing all records
have been examined.

The facility accounting records are compared with inventory change (ICR),
material balance (MBR) and any special reports sent by the State to the [AEA.
This comparison may be performed at the facility, or at headquarters on the basis
of inspection reports and data extracted from the records.

" The list of inventory items (LII) received from the operator at the time of the

physical inventory verification (PIV) is compared for consistency with the material
balance report (MBR) and associated physical inventory listing (PIL).

The inventory change reports (ICRs) and the material balance reports (MBRs)
are compared for consistency.

Physical inventory verification (PIV)

There is one PIV of a physical inventory taking by the operator (PIT) each
calendar year during which the activities in 2.2 - 2.4 are carried out. The period
between PIVs does not exceed 14 months.

Notes to 2.1:

(1) Specific provisions for a PIV of a PIT are given in Annex B.

(2) The maximum 14 months period may be extended if the reacior is to be
refuelled (or apened for another reason) later in the year. '

(3) If a PIV is planned to take place during a refuelling scheduled for the end of
a year and the refuelling is rescheduled, the PIV may be deferred to the time
of the refuelling if this occurs within the first two months of the next year. Such
a PIV is valid for the previous year only.

(4} The time laken to complete post-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal attainment.

1.2

1.3

1.4

2,1
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Fresh fuel which is not in a difficult-to-access area is verified as in (a}-(c):.

(a) Fresh LEU fuel assemblies and fresh FBR blanket fuel assemblies are item
counted and verified by serial number identification, or item counted and
verified with medivm detection probability for gross defects;

(b) Fresh fuel assemblies containing MOX or HEU and barrels containing fresh
HEU pebble fuel elements (HTR-HEU fuel), which are under CfS, are item
counted, verified by serial number identification where applicable, and
remeasured with 10% detection probability for gross defects. If seals are
used, seals verification is performed with a medium detection probability.
For fresh fuel assemblies or barrels containing fresh HTR-HEU fue} under
dual CfS, both C/S systems are evaluated;

(¢} Fresh fuel assemblies containing MOX or HEU and barrels containing fresh
HTR-HEU fuel pot under CfS are item counted and verified with a high
detection probability for gross and partial defects and by serial number
identification where applicable.

Notes to 2.2:

(1) If the CIS system has been evaluated as not Accepiable at any time during the
MBP then reverification at the PIV is pe:fonned as in Annex C if such
reverification has not already taken place. If there is clear evidence at the PIV
that the C/S has not been Acceptable, such reven_ﬁcarmns are performed during
the PIV whenever possible,

(2) For fresh fuel in closed containers (e, boxes), item counting and verification
are performed in accordance with Annex F, para. 6

For core and blanket fuel (including in some cases fresh fuel, core fuel and
irradiated fuel) which is in a difficult-to-access area, dual C/S measures applied
to ensure that no unrecorded removals of fuel from the difficult-to-access area
takes place are evalvated in accordance with Annex D.

if the PIV is carried out at the time of refuelling, the flow of fuel into and out
of each difficult-to-access area is verified as in 5.1.

Notes ta 2.3:

(1) Difficult-to-access areas are areas which contain difficult-to-access fuel items
{e.g, FBR fuel in a sodium environment and in-core ATR and HIR fuel).
The designation of suclh fuel items as difficult-to-access is subject to the
approval of the DDG-SG.

(2) No remeasurement of fuel items in difficuk- ro—access areas s performed when
the reguirements of 2.3 above are satisfied. Otherwise see Annex D.

{3)  For fuel items which are designated as difficult-to-access owing to the faczluy
desxgn features, if a not Acceptabk C/S result withowt reverification in a
previous MBP has been reflected in the evaluation result for that year and CJS
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is Acceptable during a subsequent MBP, then the continued lack of
reverification will not be considered as a failure in the evaluation of inspection
goal attainment.

24 Spent fuel (ie., irradiated fuel not in a difficult-to-access arez) is maintained

under C/S and verified as in (a)-(d) as applicable:

(a} For that part of the spent fue) under dual GfS, both C/S systems are
evaluated. Seals are verified with low detection probability.

In addition, that spent fuel is item counted or a spent fuel inventory check
is performed §f since the previous PIV:

6] the contents of all spent fuel casks (full and partial) shipped have not
been at least item counted using one of the alternatives in 3.2(b)(i);

(iiy  the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of
the area under surveillance have not been confinmed as in 3.2(b)({ii);

(iii) the dua! C/S system cannot be evaluated during the inspection as
Acceptable C/S (dual or single, see Annex C);

(b) For that part of the spent fuel under single C/S based on surveillance, the
C/S system is evaluated and the spent fuel is item counted.

In addition, that spent fuel is verified as in (}) or (ii):

(i)  with low detection probability for gross defects ¥ the contents of all
full spent fuel casks shipped since the previous PIV have not been
at least itesn counted using one of the alternatives in 3.2(b)(i);

(i)  with medium detection probability for gross defects Jf since the
previous PIV:

~  the contents of ail partially filled spent fuel casks shipped have
not been at least item counted using one of the alternatives in

3.2(b)(D),

.= the contents of containers suitable for removing 0.3 5Q or more
of spent fue! (including empty casks) which have been moved out
of the area under surveillance have not been confirmed as in

3.2(b)(i);

(c) For that part of the spent fuel under single C/S based on seals, the seals are
verified with low detection probability, and the sealed items selected for seal
verification are item counted;

(H3& Toftors 7ORTHE)
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(d) Spent fuel which is not under C/S is item counted and vcnﬁed with medlum
detection probability for gross defects. . . ER "

Notes to 2.4:

(1) For spent fuel in closed containers, item counting and vmﬁcauon is petfanned
in accordance with Annex F, para. 6.

(2) In the case of HIR spent fuel, movements of all containers sw:able for
removing spent fuel are verified; see 3.2

(3) See Note (1)to 22 .

(4) Where it is more efficient, the entire stratum afspmtﬁwlnmybe venﬁedfor
gross defects rather thant a random sample. -

(5) When item counting is not possible, a spent fuel inventory check in accordanae
with approved procedures may be performed.

(6) When a. dual C/S:system consists of seals and surveillance and the
circumstances in 2.4{a)(i) or (a){ii) arise, the seal verification may be increased
1o medmm(153)[hagh(66) in leu of item coum'mg ord speur Juel u:venraoa
check. :

The amount of nuclear material which is not verified does not exceed 0.3 SQ for
each material type.

Notes to 2.5: :

(1) This quantity is the nuclear material which is neither item counted nor verified
by any verification method (see Annex 4). This quantity does not include the
nuclear material removed from the inventory: aﬁer the PIT without vmﬁcar:an
{see Annex B).

(2) See Annex F, para. 3.2, for the effect such unvenﬁed material has on the
sampling plans for the PiV.

Verification of domestic and international transfers

Fresh MOX fuel and HEU fuel receipts into a facility or zone are verified as in
@) or (b):

{(a) For receipts which are under G/S (seals), &ifHer all seals are detached and

ootz tvid

verified ¢ the seals are verified with medium detection probability;

(b) Receipts not under C/S (seals) arc item counted and verified with high
detection probability for gross and partial ‘defects and by seria] number
identification where applicable.

Notes to 3.1:

(1) Amangements should be made for timely notification of receipts of fresh MOX
and HEU fuel

(2) To simplify verification at mspwcr:om for timely detection purposes continuity
of knowledge can be maintained using C/S.

{3) Receipts of direct-use maserial are verified not later than af the next inspection
for timely detection purposes.
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32 Spent fuel transfers out of the facility or zone are verified as in (a) or (b) as
applicable:

(a) Transfers of spent fuel into containers which will be shipped to long-term
storage under safeguards but will be difficult-to-access are verified in
accordance with para. 1(b) of Annex D and the container is placed under
dual C/S. This applies to all shipments of HTR spent fuel whereby the
barrel] is considered as the item;

(b) Shipments of spent fuel in partially filled spent fuel casks and movements
of containers suitable for removing spent fuel are verified as in (i) and (i)
below, respectively, following notification to the Agency. Such verifications
arc carried out as follows:

() - For shipments of spent fuel in partially filled casks, Ef{Er the spent
fuel being transferred is item counted and wverified with medivm
detection probability for gross defects and continuity of this
knowledge is maintained until the shipping container is placed under
Agency seal; BF the shipping container is placed under Agency seal
after completion of loading and the seal verified and the spent fuel
item counted and verified at the receiving facility;

(i) Regarding containers suitable for removing 0.3 SQ or more of spent
fuel (including empty casks), prior to such containers leaving the
spent fuel pond surveillance area, measures are taken to confirm the
operator’s declaration of contents. Such measures may include
inspections to supplement the installed C/S system in maintaining
continuity of knowledge of the spent fuel pond inventory.

Notes to 3.2:

(1) Amangements should be made for timely notification of shipments of partially
filled caslks; and, where necessary, arrangements should be made to identify
containers suitable for removing 0.3 SQ or more of spent fuel 1o receive
notification of movements of such containers and to confirm the operator’s
statement gf the nuclear materinl content of such containers. If the activities
in 3.2(b} are not performed, the additional requirements in 2.4(a), 2.4(b),
9.5(a} and 9.5(b} apply. Regarding containers suitable for removing less than
0.3 SQ, see para. 6.4 of Annex C.

(2) With regard to 3.2(b)(i), sealing without verification should be done only when
arrangements have been made for verification at the receiving facility.
Application of an electronic seal by the facility operator while under surveillance
is acceptable when performed in accordance with approved Agency procedures.
If there is a history of repeated loss of seals, then the Agency will make
arrangements to verify before shipment.

3.3 Any other transfer of nuclear material which the DDG-5G decides is necessary
to verify is verified to the same standard as at a PIV for that material type.
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4.

5.1

6.1

The sum of receipts and shipments of each unirradiated direct-use material‘type
which is not verified does not exceed 0.3 SQ during a material balarice period.

Verification of other inventory changes

Nuclear material which has become subject to safeguards which can be verified
at inspections for other purposes is verified to the same standard as at a PIV
(sec 2.2).

Verifications at other strategic points

The flow of fuel into and out of a difficult-to-access area is verified as in (a)-(d)

below (Such verification activities are carried out at the PIV and at interim
inspections):

(a) Measures are applied to confirm the operator’s declarations of fresh core
and blanket fuel assembly transfers into each diffienit-to-access area, e.g., by
independent automated instruments {e.g., monitors) andfor by inspector
observation. Fresh fuel assemblies containing MOX or HEU that were not
under C/S since a previous verification as in, 2.2 up to the time of transfer
are so verified prior.to loading into a difficult-to-access area. Such fuel
assemblies that were under C/S since a previous verification as in 2.2 up. to
the time of transfer are verified with high detection probability for gross
defects prior to loading into a difficult-to-access area;

(b) All transfers of the HTR-HEU fuel elements to and from the reactor core
are item cournted and verified for gross defects e g., by an independent
automated instrument (pebble counter);

(c) When spent fuel which is not in closed cans is transferred out of a
difficult-to-access area into the spent fuel storage, the assemblies are jtem
counted and identified by serial number, where feasible, or verified with
medium detection probability for gross defects. Gross defect verification is
performed either by an inspector or by an au:omated instrument capable of
detection of fuel flow;

(d) When the spent fuel assemblies transferred out of a difficult-to-sccess area

into the spent fuel storage area are in a closed container (barrel or can),
verification is performed in accordance with Annex F, para 6.

Confirmation of the absence of unrecorded production of dlrect-use
matenal from material subject to safeguards '

The conﬁrmation is achieved through the measures in Criterion 2.3,
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9.1

Confirmation of the absence of nuclear material borrowing

Conditions in Annex H are applied as applicable to provide assurance that the
nuclear material presented for verification has not been borrowed from other
material suitable for borrowing in the State.

Material Balance Evaluation
Where a non-zero SRD occurs, jts significance is evaivated.

Note to 8.1.; _SRDs for items are normally zero (as specified in Facﬂ&yAuach}nenu).

All non-zero values for MUF in MBRs are evalvated.

A material balance evaluation is perfor-med based on the item count, identification
and defect tests results.

Note 1o 8.3: The defect tests are evaluated and discrepancies and anomalies are
ideniified.

Verification activities at interim inspections for timely detection

Verification activities serving timely detection purposes (see Annex E), as
specified in 9.2-9.5, are carried otit at interim inspections. (Activities carried out
at a PIV also serve timely detection purposes). Verifications are performed in
accordance with the foliowing conditions applicable to Other Types of Reactors
when more than 1 SQ of the relevant material category is present at a facility:

(a) Verifications of core and spent fiel are carried out four times per calendar
- year at quarterly intervals; : :

(b) Verifications of fresh fuel containing plutonivm and HEW are carried out
twelve times per calendar year at monthly intervals. : : i

Noteso 9.1: .

(1) The period between any wo- cansecunve verifications should be no more than
3 months plus 3 weeks. (16 weeks) for core-and spent Juel. and no more than
1 month plus one week for plutonium or HEU in fresh fuel. If the last
venﬁca:wn is moved from the end of a year 10 the begmnmg of the next year,
and. is performed within the allowable period since .the previous verification, it
can be accepted for evaluaiion for the first year.

(2) Additional interim mspecnotu muay be required to carry out the venﬁcanan: in
paras. 3, 5 and 7 and in suppan af C/S apphcanom R
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(2) 3. SRTTORBEUVC/SHANOBRIBOENCHMARE LT 2L HTE
D
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92 The facility accounting and operating records are examined, and an updated book
mvcmoly is established for those matenal catcgones thch are venﬁed dunng the
mspcctlon. .

9.3 Fresh I—IEU or MOX fue] whlch isnotina mﬁmlt-twccess area is wenﬁed as
in (a) or (b): :

(a) For fuel under dna] CJS, both systerns are evaluatcd. For fuel under smglc
C/S, the C/S system is evaluated and-the fuel is item counted. (Seals are
verified with low detection probability);

(b) Fuel not.under C/S since a previous verification is item counted and venﬁed
with medium detection probability for gross defects. B

Noie to 9.3: If the evaluation of a CI$ system does not give an Accepmble msulr,
then reverification is performed. as defined in Annex C.

9.4  For fuel {core and blanket) matenal wlnch isina dlfﬁcult-to-access area, the C3
measures are evaluated,

9.5 Spent fuel is maintained under C/S and 'veg-iﬁed as in (g){d):as appropn'até:

(a) For that part of the spent fuel under dual C/S, at least one device of each
dual system is- evalvated. When during the inspection one such device is
evaluated as Conclusive positive it is not necessary to evaluate the other
device. When evalvation cannot be completed during the inspection both
devices are evaluated. Where seals are used they are vcnﬁed wn.h low

- detection probability.

In addition, where the dual system uses seals and surveillance the latter is
evaluated and-the seals are verified with low detection probability ¥ since
the prevmus inspection serving timely detect:on purposes:

- the contents of all spent fuel casks (full and partial) have not been at
least item counted using one of the alternatives in 3.2(b)(i);

. = the contents of containers svitable for removing-0.3 $Q cr more of spent
fuel which have been moved out of the area under surveillance have not
been confirmed as in 3.2(b)(ii);

{b) For that part of spent fuel under single C/S based on surveillance, the C/S
- system is evalvated.

In addition that spent fuel is item counted and verified with low detection
probability for gross defects § since the previous inspection serving timely
detection purposes: : .

- the contents of ali spent fuel casks shipped have not becr,l ncm counted
using one of the alternatives in 3 2(b)(i);

(M3IW/ ooy TORFH)

8.2 HROHBRIGRUSFEEBEREL. ERILRELEELASOESOHFICOW
TRSEHEEHL TAET 5.

9.3 HEEBRARBLAVHFHEUIRMOXERIE, (QXBMICLVRETS.

(0) FaFLAC/STLHHMMIL. MEOVAFTAERETS. YU FANC/SF
EHEMRIE. C/SYAFLALEML, RN LARNEF 5. (HERERM
HETRETD)

(b) WEHORBERC/ STRAVRRE. ABEME LT, FEANETARRA
SONWTRBT S,

9.3 M
C/SYATFLNERTE RRLFESLEHSE. HRCIEXTOHRBLER
T2, '

64 BEEBAREISHS FORETIV 7y b) KHHRE. C/STRERET 5.

9.5 HEHEHHEE. G-(DowdmLEIct Y HET5.,
(a) HEHEMBHOR, Fa7IlC/STUHLBHE. PRLEHEFaTiLyR
T TLAOHGLOORREFMAT S, ABRMK I 00EBFRLELGENTHS
LB ENEBSIIRELI - HORBEErNETILT LW, FBEDPILEEE
RTTELRVWRSLR2ONBBLRET S, HOEEVWTWIBARETLS
EEREATTRETS.
SHK, HBILEHEHAWTWAF27PLC/SIKENWT, GBESIOHEHN®
NEOERLE, XOoBSREELFMEL. HOX*ERNBBSTRET 5,

-~ HNEERETATO (RBRUELIEREZLE) ERFRES Y 2O
LR Ll 2M(DREDIHO L DL ARBELTOOA T VR WS
.
BEATREEOANBH LEERFEEN 2035 QLSBT R v 2 7 O dtk
A2 YVRBZATRWES,

b) $HHEMBON. EHE2HVWEL Y YLC/STRLH58BHE. C /S AF
LHEWET S, 250, MO0HEEENOHESIG. RO DI EAFRE
ERBAEL. BRARETARRNCOWTRETS.

-HVHERETATOHNEREE Y27 ORBkHFE, PP 83 2(b) )0

HBEACLIOSKIYABHEBIThA TR WES

BEHUTEBROAABHLEEMEBAL0LISQE BB EL vy Ry (F5

YATZERL) Mo, 2 GNIRIYEEE AT LvGa, Lid.

- MEOBERMENMIIC/ SYATARARRE Lok
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- the contents of containers suitable for removing 0.3 SQ or more of spent
fuel (including empty casks) which have been moved out of the arca
under surveillance have not been confirmed as in 3.2(b)(i); BE i

- the /S system was Inconclusive during the previous surveillance period;

(c) For that part of the spent fuel under single C/S based on seals, the seals are
evaluated with low detection probability;

{(d) Spent fuel not under C/S is item counted and verified with low detection
probability for gross defects.

Notes to 9.5:

(1) Forspent fuel in closed containers, item counting and verification is performed
in accordance with Annex F, para. G.

(2) Where it is more efficient, the entire siratum of spent fuel may be verified for
gross defects rather than a random sample.

(3) If the evaluation of a C/S system gives a Conclusive Negative resull,

. reverification uper_.fonned as defined in Annex C.

(4) Where item counting is not possible, a spent fuel inventory check in accordance

with approved procedures may be performed.

9.6 The amount of nuclear material which is not verified for timely detection
purposes should not normally exceed 0.6 SQ for each material type (direct-use).

Notes to 9.6

(1) If the amount not verified exceeds 0.6 S0, see Annex E, pora. 3.1 for the effect
that excess (mmam:m 0.3 5Q) has on sampling plans.

(2} For exceptional circumstances where a non-random approach is used, see
Annex E, para. 3.2.

10. Discrepancy and anomaly follow-up
10.1 All anomalies are followed up.

10.2 ‘When the sum of uvnresolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SQ or more of nuclear material of any material
type, the actions necessary to decide whether or not such discrepancies or
anomalies would indicate diversion are completed as quickly as poss'blc, but in

any case, by 15 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining unresolved
from previous years,

10.3 Follow-up activities for anomalies are judged to be carried out ina nmely manner
if the following condition is met:

(HI1® Tohos I ToRTFHE)
(c) HEAHFBBRON, HAEZBWEYYYAC/STRHEES . HEEERE

BERETRRTS.
(6) C/STREWTARTORAHEBMIADDEL. ERAMBTARRALD
wTHRTs,
9,50Mik:
(1) #HahEaryFrhofEHERHE. HEF, eHCR->TARDELRBE
3.

(2) HEEBBALNS-R2KES Y HdA4r Y EFILVDHBRERRICD
WTRRTIHRIVDENTHSBER. TOLIKTIZLHFTES.

(3) C/SYATAOHBERIYR2CTENRHRETLD &R, h‘ﬁCLﬁiﬁ
ToERBERET 3.

(1) ARNESAFTER2BAE. AUSAEFRI R THRAEMRBERRER
173,

0.6 ENERNOEAMTRBESNLVHSEAR. SR 47 (MEAH) K. 3%
0.6SQEHATIEGRY,

9.6ME:
(1) #V|BEHF0.65QEBSBaE, BHAS (BRK.ISQ) 2¥>TVyIH
HiCAsRiEy. S8E. LIHEEM,
(2) SHATRWIEREHVIAAHRREAL>VWTIR. HFE. 3. 20EHH.

10, F—HLARCHTZI?z0-7o 7
10.1 $RTORBEO>VWTTI+0-Fuv7¥T5.

10,2 BEXBALBIIR-HLAZOGUN, whia I/ TOHRATHAEDRO
AHNFLSQBEGERSUEE. FOEIAF-BNBRANFERERLTSD
OPLISEFONIETIOLSHEABEHETEEIMY RAK, o hsBd
KbBEODIABETRRTT 5.

10, 200
BHEARWABOSHKEEAUMOELOORAIATER->THIRTLED
-

10,3 é’i#l..ﬁ'é‘&?:rn 7w iR, urm#:f’t#mr—-a'limmﬂ"‘ﬂ\.xa&*nr
LYINiT 5,
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11.

11

11.2

113

12,

13.

131

132

13.3

Whenever the amount of nuclear material in a material type which is involved in
unresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved to bring this
total amount below 1 SQ within:
- 1 month for vnirradiated direct-use material;
= 3 months for irradiated direct-use material;
- 6 months for indirect use material;
from confirmation of the anomaly.

Note to 10.3: This criterion is evaluated together with para. 9 for the timeliness
component of the inspection goal.

Verification of desipn information

Design information provided to the Agency by the State during the discussion of
Subsidiary Arrangements is examined and verified, according to established
Agency procedures.

Design information is re-examined at least once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have a
bearing on curreatly applied safeguards, '

‘When modifications or changes in design information relevant to safeguards occur,
such modifications or changes are verified to establish the basis for adjustment of
safeguards procedures, and the necessary adjustments are implemented.

Verification of Operator’s measurement system
Such verifications do not occur at Other Power Reactors.

Confirmation of transfers

All transfers (receipts and shipments) recorded by a facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take account of
normal shipping times. :

For all domestic transfers of spent fuel which were not verified prior to shipment
from the facility, the results of verification performed at the receiving facility
(storage or reprocessing) confirmed the Inventory Change Report of the reactor
operator.

Notes 1o 13: . - :
(1) The confirmation activities in 13.1 and 13.2 are evaluated at the State level

11,

(BRI ETolosrs TORTH)

BEShEVWARCETZ 1208/ 70BN HOEN 1SQ 282851, &
FUTOHRAL+S2BOREL2MRALTIOANRE ) SQEBICT 5.

- REHEEAASEE. ARRENS 1A AUN

- MMWHEAASRI. RERSH 030 8N

- MRS . REHBHS 6HH BN

103004
IOHBRIEL AN AN ROABREHROLDIIRETS.

Ritgong

1.1 HEmEoBEPKE S IAEAKRREEA NI RE LAEAORY AL

FRELR-TRELRET 3,

1L2 BHMSRLLE LR 1@, BRONELZMFRFORER. ERIFARGOR

HXRREBFAZAT VWS ERABCEA T2 REAFTH 0BT s8R W
SEFRALHES LALETERET S,

1.3 GREBCHGTS LI LRIHALGLIURAREF XL LN AL, TOUUS

13.

13.

FRERERBLT. ARAEFHEODBOENEED. SOLLABLEMEN
2.

EREOWEVYATFLORYT
EFOMOPFHF TR IONTIZ 2V,

BEORY

1 BERFARBRIIHODPIBENE (RARRUBBL) . AHLRAXIZZALY
OGS RGE RIHFLRE LTHRET .

13.2 HENHSYEOEBEABER CENOERESEEL. AROHN LICEY 2R

PERULTHBELEMNERRONMALHEY S,

13.3 BR»A»SHAVEINSMERBINSCENBRINETATOMYFBIIE., 2

ANKER (IR MLARME) LS T LETIREHBE LY FFERTo
ICREBERT 5.

13Dk
() 1B RIS EBBIEBRIFL AL THEYT S, (IR4ko KR, 35
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14.

14.1

142

14.3

(See criteria for Entire States, Section 3). :

(2) The confirmation of direct-use material transfers in 13.2 is initiated through
communication between the responsible Operations Sections and is obtained
by comparison of facility reconds, inventory change reports and noifications,
as appropriate. Transfers which contain 1 50 or more and which can not be
confirmed within the specified period are identified for action at the State level.

Activities when inventory is less than 1 SQ aod used for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 SQ

ACTIVITIES WHEN THE INVENTORY OF AWY MATERIAL Twm 5 1Ess Tan 1 5Q. When the
inventory at a facility of any nuclear material type is less than 1 SQ, the activities
in criteria 1, 10, 13 and 14.3 required for that material type are carried out.
(Activities in other criteria are not required for that material type).

Acnvies vsep Por BvALUATION oF Paxmar Atranner o mie Iiomonon Goar wimw
povexTony 15 oreater TaAN 1 8Q. The inspection goal for a facility with an inventory
of any material type preater than 1 SQ is evaluated as partially attained if the
activities in criteria 1, 5.1, 10 and 14.3 have been performed for all material types,
and the activities in criteria 8.1-8.3 have been performed for material types with
greater than 1 SQ inventory.

both cases 14.1 and 14.2 the PIV is performed in accordance with para. 2

modified as follows:

{(a) Fresh LEU fuel assemblies and fresh FBR blanket fuel assemblies are item
counted.

(b} Al fuel assemblies containing MOX or HEU and barrels containing fresh
HTR-HEU fuel under GfS are item counted and the CS system is
evzluated; those not under G/S are item counted and verifted with medium
detection probability for gross defects and by serial number identification
where applicable.

(c) Spent fuel which was umder C/fS is item counted and the G/S system is
evaluated; otherwise it is item counted and verified with Jow detection
probability for pross defects.

(d) Fuel material which is in a difficult-to-access area is maintained under C/S.
The C/S measures are evaluated,

(e) The quantity of cach material type unverified as in criterion 2.5 is modified
to 0.6 SQ.

Note to 14.3: If the evaluation of a CIS system does not give an Acceptable result,
then reverification is performed as defined in Annex C except for spens fuel which is

14,

(I TDOMMOF A SORTF)

F/

(2) 13.2KBTIBEINEAEHANRORER. HELEBROWRERER
CTHEL. SRKBUTHEROREK. ICREFENEMATIZEICLY
5. L SQUEOBESRRURENHANCEETERVBENTE. B
RNLOBHTAET &,

FEHH L SQEABDOBSOBNRTELLN ] SQULODHFOERE RO FHHAR
OREI AN ER

4.1 5654 7TOWHOEHY 1 SQRBOBEOFE

B384 TOHENROEROERN 1 SQRTAOBEE., TOX L FTOHEI
L. HAELIIBERVILIOEDEERET S, (ROBRILBEHBHEEONA
OSBRI LERN)

1.2 EHFISQUEOBRSOEBREHOBINRRORGELA VW EY

#1511, DRI ICHBHIBHITIRTOL A TOHBERLOWTEESH,
Mo e 1-8. 30EHHFERNR I SQEHEAZ I/ TOPRLDVWTEEEAT
WAHEIR., ERFALISQEHASKBIESWIORRATENMSKCERahE
LEET S,

14,3 14,12 14.20BHKEEWT. PIVEUTFOLINHESBELEETS,

(a) GLEUBBMSERUHFBRYI Y, v bARMESKRANAET S,

) CASTHHIMOXIBHEUEGUTATONMNMEHK. RFHFHTR-
HEUMBERSEAVARHBYEL. C/SYAFLEHETS. C/STF
Cavwboilk. RRBEEHFRN, TRAMBTRARIAL > VWTRBL, &
SRHRLLEARERTCEBET 5.

() C/STUH-RHEEAWRI. AAMBEL, C/SYATFLERETS. C
/ST hnwiiEmHtAKBEL. EEARETARRAK>WIRET
5,

) BEARXEHICHIHEMNMEIL, C/STRERTS. C/SERERET
&.

() BB 2SKEETSEWHIATEORRBRELESQIIRET S,

14.3 @i
C/SYATFLNREISERTEZHEFBO AR, > EWHE. C/SHFRS
THSZLHESHh, BFHRAFTARRRIOOTHRAB AL YAIFRHEERN T,
HECLEHSHREYHET S, 14.3(d) IWL T, 2.3 OiE(E2) & H#M.
FAFPNC/SYAFLONO L HSOBEERPORETELLOREFLHERAR,
FfEEREL &y,
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verified with low detection probability for gross defects if the C/S is Inconclisive;

 however, with regard to 14.3(d), see Note (2} to 2.3. If one component of the dual

CIS system Is evaluated as Acceptable, no remeasurement is performed.,

(HIf Totosrs 7ORTHE)
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- VERIFICATION MEASUREMENTS AT
OTHER TYPES OF REACTORS (FBR, ATR, HIR)

B OB W OE B

(FBR, ATR, HTR)

(1% zolosrs 7ORFHE)

8 B

mtmlm prem—

WATERIAL A KATERIAL TYPE|DEFECT TYPE |DEFECT DESCRIPTION [rEAsiecneTs
ICATEGURY |STRATLE |COMPORENTS |REQUIRED KETROD .
et rREsH  [Pupies oR05S REPLACENENT URTH  {ITEM COUWT, {1, 4, PHCH, PHOG, ANCE
IRRADIATED [HOX, BEU LEW HISSING P/ RADIATION )
DIRECT-WSE | FUEL
{FH) PARTIAL PIH REPMLACEMEHTS P AMOUNT F PHCL + PHCG + KM=
UFBC + PHOD
LCL, AVCC
DNLEU, TH GROSS EMISSING BY PU |- .
or KEU
HEASUREMENT
IRRADLATED | SPENT PU, U-233 CROSS ASSEMILY OR PEBILE |ITEM OOUNT, I, H o
DyRECT-tse| FueL DHLEU, TH REPLACED BY DURMY, |RADIATION CPH, HSEH (2)
{$F) OR HISSING GRH1 {2)
SEAT
3] ), (5
GROSS COLLECTIONS OF ITEH COUNT, 1, H
DISWANTLED PIHS  [RADIATION CPH, HSGH (2)
HISSIHG O} REPLACED ‘ SFAT
IDIRECY- |FRESH  [puLED cROSS ASSEMELY REPLACED |17ew couwt, |1, ® mi-4 (5)
use FUEL Y DUKIY, OR RADIATICH PHCH
<FF) MISSIHG : awce
Notes:

(1)} The pebble counter is recommended for HTR. )

(2} Inspecial cases, eg, for fuel with long cooling time, or where visibility is poor, and where fuel items
are sufficiently isolated.

(3) NDA based on gamma radiation, or on neutrons (under development), is recommended for closed
conlainers.

(4) Core fuel at FBR, ATR and HIR is not available for verification measurements.

(5) Use for narural and depleted uranium only.

MATERIAL | HAXN HATEAIAL TYPE | BEFECT TYPE | DEFECT DESCRIPTION | MEASUREMENTS APPLICABLE | RECORHENDED INSTRUNENTS
CATEGERY | STRATUX | COMPONENTS REQUIRED KETHOD
un- FRESH HOX, | PUSKED GROSS. REPLACENENT ¥ITIl ITEN COUNT, I, H BUCH(1), PHCG, AVCC
IRRADIATED | HEU FUEL LEU KISSING PU/Y RADTATION
DIRECT-USE | {FH)
PARTIAL PIN REPLACENENTS PU/U AROUNT F PNCL » PHCG + HA-4
UFBC + PHCG
UNCL, AVCE
DHLEU, TH GROSS HISSIHG COVERED BY PU |- -
A HEY
KEASUREHEHT
TRRADIATED | SPENT FUEL | PU, U-733 GASS JSSENBLY UR PEBBLE | ITEW COUNT, I, B cvp
DIRECT-USE | {SF) (4} DHLEU, TH REPLACED BY EUNHY, { RADIATION CPAY, HSGH(Z)
OB KISSIKG GANL(Z)
SFATC (D)
GAOSS COLLECTIOHS OF ITEH COUNT, L H I
DISNANTLED PENS RADIATION CPAl, HSGH(Z)
NISSIHG CR REPLACED SFAT
INDIRECT- { FRESH FUEL | DHLEU GROSS ASSENSLY REPLACED OF | ITEM COUNT, LA BH-A(5)
usg (¢F} DIRNY, 0% HISSING RADIATEON PHCH
Avee
iE:
(1) HTRICHAINVAD A —%Hidtds,

(2)

(3
(4}
(52

HMRES, AATEBAHNINARE. XRAAKIVWEG., RFBHTAT LS
+HEABIATWHRAICHNT 5,
EWEhE2YFFRRAY TR TERET (R KEANDARERT S,
FBR, ATREUHTROFLBEHI IR ESXFIITERWN,
NUBRUTDUILOWTORMEMT 5,
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SECTION 4

RESEARCH REACTORS AND CRITICAL ASSEMBLIES (RRCAs)

11

Examination of records and reports

The facility accounting and aperating records and supporting documents are
examined for correctness and internal consistency. This examination is
performed during inspections in such a manner that at material balance closing
all records have been examined.

The facility accounting records are compared with inventory change (ICR),

] material balance (MBR) and any special reports sent by the State to the JAEA.

This comparison may be performed at the facility, or at headquarters on the
basijs of inspection reports and data extracted from the records.

The list of inventory items (LII) received from the operator at the time of the

3] physical inventory verification (PIV) is compared for consistency with the

™ material balance report (MBR) and associated physical inventory listing (PIL).

21

The inventory change reports (ICRs) and the material balance reports
(MBRs) are compared for consistency.

Physical inventory verification

There is cne PIV of a physical inventory taking by the operator (PIT) each

calendar year during which the activities in 2.2-2.6 are carried out. The period
between PIVs does not normally exceed 14 months (see Note (2) to 2.1).

At research reactors where the core is not accessible, the PIV is performed
whenever possible at a time when the core is empty or can be emptied of fuel.

Notes to 2.1:

(1) Specific provisions for a PIV of a PIT are given in Annex B.

(2) The maximum 14 month period between PIVs may be extended if the core
is 10 be refuelled (or opened for another reason) later in the year.

(3) If a PIV is planned to take place during a refuelling scheduled for the end
of a year and the refuelling is rescheduled, the PIV may be deferred to the
time of the refuelling if this occurs within the first two months of the next
year. Such a PIV is valid for the previous year oniy.

{4) The time taken to complete post-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal atiainment,

|

1.2

1.3

2.1

(M40 MRFERCEFRaGHE (RRCA)
® 4 B

MRFRUERAREK (RRCA)

BErationk

BRONBRS. BFESATHEXEOERS ENBEARKDWTRETS.,
IORAGERDCHRNEEALIBATCTIRTORRORTEMFO LIKTS.

HRNBRERERER S (ICR) . WHNEHEEL (MBR) . £ OME 5
TAEARROASGBIMSEESTE, —oRGRIARSERODE S HE L
EF—SlBSWTHEXIEIIAEATEETS,
FAENMGR (P1V) BEEREN SR Mo RIEARANME (L1 1) 24K
MEEE (MBR) B EFAKHM T3 REMEMAR (PIL) LS LBAHE
RETF 5.
EHRBHE (ICR) LHARESE (MBR) $HBLBEHERET S,
REFRE (PI1V)
FEECHRELLSUEHEAZ (PIT) 0PI VE LEG . TOMK 2.2 -
2.6 OWHERETZ. PIVALKOP IVETOWNURBUAR 2EATHAS
evv, (2,108 (2) 2D
PO EERABRERTE. FOSEh LR AN CE5MIP I VEER
¥a,

L1 DFE

“)PIT@PIVK@?%#M&K&ﬁQBE&¢°

(2) TOEOBRELFLCBBENT S (U OMATHOEMUT D) FECA
afhéﬁﬁﬂ.ﬁ*MﬂHmPIVN@MWE&BKER?&:&N?%&.

(@) FRICTFHEEINIMNEMGDIIPIVESTSZ L EWWLT WAL, BENHAR
EE2h. BENHO 2 AJTUNICHBERLG RS L5, EFNWGLEECP IV
EENTEZLNTEDL, ZOEIRP LY FHED ML TR DE &
B,

() PLVEONBOR T 3AMEHRATIRA S v, SO HIE TYEE [ R
OIEMWIZ R vy,
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22

23

24

Fresh fue) consisting of only low-enriched, natural or depleted uranium is verified
as follows:

The fresh upirradiated foel plates, assemblics and experimental material are
jtem counted and verified with medium(153)/high(66) detection probability for
gross defects or by serial number identification, if applicable.

Note to 2.2: The altemative of serial number identification is acceptable on the
Judgement of the responsible Operations Division Director.

Fresh fuel plates, assemblies or experimental material containing plitonium,
HEU or U-233 (including such fuel in critical assembly cores) are verified as

in (a)-{c}: .

(a) For that part of such fuel or material under dual C/S, both C/S systems
are evalvated. Seals are evaluated with medivm detection probability;

(b} For that part of such fuel or material which is under single C/S, the C/S
is evaluated' (If seals are used, they are evaluated with medium detection
probability.) and verification is performed as in (i) or (if):

(i  Fuel and material that is accessible is item counted, verified by
serial number identification where applicable, and remeasured with
10% detection probability for gross defects;

(i) Fuel and material in a critical assembly that is in a closed core,
where the gifference between the minimum critical loading and
the operator’s data on the core inventory is less than 1 SQ, is
verified by criticality check;

() That part of such fuel or material not under /S is item counted and
verified with high detection probability for gross and partial defects and
by serial number identification where applicable.

Notes to 2.3: : )

(1) I the inventory of any material type is less than 2 SQ, portial defect tests
are not performed on that material fype.

{2} If the C/S has been evaluated as not Acceptable at any time during the MBP
then reverification at the PIV is performed as in Annex C if such reverification
has not already taken place. If there is clear evidence at the PIV that the C/S
has not been Acceptable, such reverifications are performed during the PIV
whenever possible,

Fue! in research reactor cores and LEU, natural and depleted uranium fuel in
critical assembly cores (at the time of the PIV) is verified as in (a) or (b):

(H4% WMRFRUER/RSEK (RRCA)) -

2,2 LEU, NUXRDUD&ISLIHEBHEIE. UToLdIiRBT 5,
FAREMBRHE. S4KRUERDHBAZRUBE XS W, PRAMEST AR RRIC
2WTRBTLI,, XETHEEOHEARESOREC L YHE T 5.

2.2 diF:
ARFHEOHEORBEL. HRIEFOBEONN TRATE 3.

2.3 Pu. HEUXiIU-233 (MRMUSEFLHOZO LI LMBHEEL) EZUHMK
R, BERKXIRROHAE, (Q-(REVRETS.
{(a) FOEILBHRLTIWROA, Fa7HC/S5THaM2E. BARC/S

YATFLEFMET 5. HHRTRINPTRET 5. ’

(b) F@rIRBHNIIBROA. *YFAWC/SOFLhoEIE. C/SVR

FLERETS. (HA2AWTwIHSE. 2L 2P RARETRETS)
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(a) Fuel that is accessible (e.g., in an open core) is item counted and verified
as in (i), (if) or (iii):

()] A criticality check and corroboration by other reactor data (e.g.,
temperatures, pressures) is performed, where the difference between
the minimum eritical loading or minimum full power loading, as
applicable, and the operator’s data on the core inventory is less
than 1 SQ; B

() Verification is performed with medium{153)/igh(66) detection
probability for gross defects;

(iiiy Verification is performed by serial number identification with
medium(153)/high(66) detection probability;

(b) Fuel in a closed core is verified as in (i) or (ii):

(i A criticality check and corroboration by other reactor data is
performed as specified in 2.4(a)(i); i

(i) Some randomly selected core fuel is ideatified and verified for

gross defects. This may involve temporary removal from the core,

Note to 2.4: Regarding 2.4(b)(ii), the number of fuel assemblies removed depends
on the design of the reactor and on the content of the fuel assemblies. I is
established on a case-by-case basis for full attainment and for partial attainment
(see 14.3(d}) and for timely detection purposes (see 9.4(b})) but will not éxceed the
number required for a low detection probability for gross defects,

Spent fuel, including irradiated fuel plates, fuel assemblies and irradiated fuel
at research reactors which may be returned to the core, is verified as in (a)

and (b):

(a) For spent fuel under C/S since the previous PIV, the C/S system is
evaluated and the spent fuel is item counted and verified with
low(153)/medium(66) detection probability for grass defects;

(b) Spent fuel mot under C/S js item counted and verified with
medium(153)/high(66) detection probability for gross defects. -

Notes 1o 2.5:

(1) Where it is more efficient, the entire siratum of spent fuel may be verified
for gross defects rather than a random sample,

(2) See Note (2) to 2.3.

(3) Re 2.5(a), only item counting is performed if spent fuel cask transfers and
movements of containers suitable for removing 0.3 SQ or more of nuclear
material have not occurred since the previous PIV,
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2.7

Other nuclear material, including experimental material, is verified as in (2)-(c)
as applicable:

(a) Such material consisting of only indirect-use material is verified as in 2.2;
(b) Such material containing plutonium, HEU or U-233 is verified as in 2.3;

(c) Irradiated experimental material is verified with low(153)/medium(66)
detection probability for gross defects.

The amount of nuclear material which is not verified does not exceed 0.3 SQ
for each material type.

Notes to 2.7:

(1)  This quantity is the nuclear material which is neither item counted nor verified
by any verification method (see Annex A). This quantity does not include the
nuclear material removed from the inventory after the PIT without verification
(see Annex B).

(2) See also Annex F, para. 3.2, for the effect of such unverified material on the
sampling plans for the PIV.

Verification of domestic ard international transfers

Transfers of fresh fuel plates, asscmblics and experimental matetial containing
HEU, plutonium or U-233 inte or out of a facility or zone are verified as in

(a) or (b):

(a) Such receipts are verified when the inventory of the material type is
« greater than 1 SQ or will become greater than 1 SQ as a result of the
receipt;

(b) Such shipments are verified when the inventory of the material type before
the shipment is greater than 1 SQ.

Such transfers are item counted and verified with high detection probability for
gross and partial defects and by serial nomber identification, if applicable, either
at the shipping ar recejving facility and shipments are sealed, or at both the
shipping and receiving facilities if the shipment is not sealed, For material
received under seal since such 2 verification, EifHes all seals are detached and
verified B seals are verified with medium detection probability.

Notes to 3.1:
(1) Arrangements should be made at relevant facilities for r:mely notification of
. such mansfers.
(2)  Receipis of direct-use material are verified not later than at the next inspection
for timely detection purposes.
(3) Material should only be shipped under seal without venﬁcanon if
arrangements have been made for verification at the receiving facility.
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4.1

6.1

Transfers of spent fuel into containers which will be shipped out of the
facilityMBA or zone to long-term storage under safeguards but will be
difficult-to-access are verified in accordance with para 1(b) of Annex D and the
container is placed under dual C/S.

Any other transfer of nuclear material which the DDG-SG decides is necessary
to verify is verified to the same standard as at a PIV for that material type.

The sum of receipts and shipments of each unirradiated direct-use material type
which is not verified does not exceed 0.3 S3Q during a material balance period,
Verification of other inventory changes

Nuclear material which has become subject to safeguards which can be verified
at inspections for other purposes is verified to the same standard as at a PIV.

Verifications at other strategic points
Such verifications do not normally cccur at RRCAs.

Confirmation of the absence of unrecorded production of direct-use
material from material subject to safeguards.

At research reactors, the confirmation js achieved through Aff
following procedures:

(2) Analysis shows that the reactor could not produce 1 8Q of plutonivm or
1-233 per year. For reactors with thermal power of 25 Mwt or less, no
analysis is required;

{b) C/S and other measures (e.g., power monitor) confirms that the reactor
was shut down during the MBP, or did not operate for a sufficient period
to produce 1 SQ of plutonium or U-233;

(¢) For reactors potentially capable of producing at least 1 SQ of plutonium
or U-233 per year, any design modification is evaluated with regard to jts
impact on the capability to produce 1 SQ per year through irradiation of
fertile material, 4 at least one of the following was carried out:

)] /S measures were used 10 confirm that no unrecorded introduction
of fertile materials nor their removal after irradiation took place;

(i}  Evaluation of the fresh fuel consumption and the operator’s data
on spent fuel burnup confirmed that they were in conformance
with design information data and the declared reactor operation.

3.2

3,3

3.4

4.

4.1

&,
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8.1

82

9.1

Notes to 6.1:

(I) The evaluation of the C/S measures in 6.1(b) and 6.2(c)(i) may be performed
at interim inspections and at the PIV.

(2) Regarding 6.1(c)(ii), higher fresh fuel throughput is an indication to be
followed up.” As part of the follow-up for reactors with large imadiation ports,
it may require the verification that those ports do not contain fertile maverial
in quantities needed to produce 1 SQ of plutonium or U-233.

Confirmation of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that the
nuclear material presented for verification has not been borrowed from other
material suitable for borrowing in the State,

Material Balance Evaluation
‘Where a non-zero SRD oceurs, its significance is evaluated.

Note to 8.1: SRDs for items are normally zero (as specified in Facility Attachments).

All non-zero values of MUF in MBRs are evaluated.

A material balance evaluation is performed based on the item count,
identification and defect tests results.

Note to 83: The defect tests are evaluated and discrepancies and anomalies
identified.

Verification activities at interim inspections for timely detection

Verification activities serving timely detection purpuses (see Annex E), as
specified in 9.2.9.5, are carried out at interim inspections. (Activities carried
out at a PIV also serve timely detection purposes). Verifications are performed
in accordance with the following conditions applicable to RRCAs when more
than 1 SQ of the relevant material category is present at a facility:

(a) Verifications of core and spent fuel are catried out four times per calendar
year at quarterly intervals;

(b) Verifications of fresh fuel containing HEU and plutonium are carried out
twelve times per calendar year at monthly intervals.

(B4R FARFRCEINEK (RRCA)]

B.1ohik :
(1) B IMERY 6.2(eMKEE5C/ SFROFER. PRUBMETP I VEILHT
ST EHTES. :
(2) 6.1UNKRLT. ERLYSWHEBHORBERR. 72 0-Ty T e
Bo—2THs., KE2EMHAEE b RFFLHTs 74 0-F v TO~BE
LT, 2N0OEEKLISQOPuXRU-2383% 48130 KAEREOHWH
BA2TWRWILORBERDEZENTES,

7. BEHEBRSAT O T REWI LORE

7.1 BRBLRAIAEEWRAENOHERECALEDE A EbOTRWILE
RETSEHEHBRHOREEBELREUTHART 5.

8. MR WE
8,1 SRDFERTHRWEIRIEFELERGRITOFERERET L.

8.1 diE:
FAFLKETSSRDIE (ERHABKAET LK) AF Y0 TH 5.

8.2 MBREEOTEZWMUFORASZBERENERETS.

8.3 HWEANXIARME. AZRUCRHARROBRLEIWTEMHETS.

8,3 O :
RVABEREL, FBHPRATEHGIIT S,

8. HSEAE MO PRARICET SRBED

9.1 9.2-0. 5 RTANENENORBER (FRESM) 3. WPHAXERCEWTRET
B, (PIVIKHETHIEDLASRAOENICHYTLS)
BERCEATIESOWEN L SQUEFEETSRRCARMLTR, RORAEL
LVRBEHEETS.

(a) FOEHECHMHIFBRRONEE. I OMBETRELIEXRET S,
(b) HEURUPu:SUHMBORRE. | HHOMBTHECI2ZERET S,




—881 —

9.2

93

9.4

9.5

Notes to 9.1: .

(1} The period between any two consecutive verifications should be no more than
3 moruhs plus 3 weeks (16 weeks) for core and spent fuel, and no more than
I monsth plus one week for HEU or plutonium in fresh fuel If the last
verification is moved from the end of a year to the beginning of the next year,
and is performed within the allowable period since the previous verification,
it can be daccepted for evaluation for the first year.

The facility accounting and operating records are examined, and an updated
book inventory is established for those material categories which are verified
during the inspection. '

Fresh fuel plates, assemblies or experimental material containing plutoniurm,
HEU or U-233 (including such fuel in critical assembly cores), and other
unirradiated direct-use material, are verified in (a) and (b):

(2) For fresh fuel under dual C/S, both C/S systems are evaleated. (Seals are
verified with low(153)/medium(66) detection probability). For material
under single C/5, the C/S system is evaluated and the fresh fuel is item
counted. If the C/S system cannot be evaluated as Acceptable C/S during
the inspection, the fresh fuel is item counted §¥, at a critical assembly where
the difference between the minimum critical loading and the operator’s data

. on the core inventory is less than 1 SQ, a criticality check is performed;

(b) Fresh fuel which was not under C/fS since a previous verification is item
counted and verified with medium{153)/high(66) detection probability for
gross defects, '

Note to 9.3: If the evaluation of a CJS system does ot give an Acceptable resul,
then reverification is performed as defined in Annex C.

Fuel in research reaclor cores is verified as in (2) or (b):

(2) Fuel that is accessible (e.g, in an open core) is item counted and verified
g% abservation of the Cerenkov glow, if possible, if the reactor is shut down;
B it is item counted and verified by observation of the Cerenkov glow if the
reactor is in operation;

(b) Fuel in a closed core is verified as in 2.4{b).

Spent fuel, including irradiated fuel plates, fuel assemblies, irradiated
experimental material and jrradiated fuel at research reactors which may be
returned 1o the core, is verified as in (a) and (b):

(a) For spent fuel under C/S since the previous inspection sérving timely
detection purposes, the spent fuel is item counted on the basis of the
operator’s records (spent fuel pond map) ard the C/S system is evaluated,
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9.6

10.

10.1

10.2

10.3

In addition, such spent fuel is verified with low(153)/medium(66) detection
probability for gross defects § the C/S system was Inconclusive during the
previous surveillance period;

(b) The spent fuel not under C/S since the previous inspection serving timely
detection purposes is item counted on the basis of the operator’s records
{spent fuel pond map) and verified with low(153)/medivm(66) detection
probability for gross defects.

Notes 1o 9.5:

(1) If the evaluation of a C/S system gives a Conclusive Negative result
reverification is performed as defined in Annex C.

(2) Iradiated DNLEU fuel may be excluded from these requirements; see Annex
A, item 11

(3) Where it is more efficient, the entire stratum of spent fuel may be verified for
gross defects rather than a random sample.

The amount of nuclear material which is not verified for timely detection
purposes should not nermally exceed 0.6 SQ for each material type (direct-use).

Notes to 9.6:

(1) If the amount not verified exceeds 0.6 SQ, see Annex E, para. 3.1 for the effect
that excess (maximum 0.3 §Q) has on sampling plans.

(2) For exceptional circumstances where a ‘non-random approach Is used, see
Annex E, para. 3.2

DbﬂqhmymMammmw&mmHm

All anomalies are followed up.

When the sum of unresolved discrepancies and anomalies at the end of calendar
year involve a total of 1 SQ or more of nuclear material of any material type,
the actions necessary to decide whether or not such discrepancies or anomalies
would indicate diversion are completed as quickly as possible, but in any case,
by 15 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining unresolved
Jrom previous years.

Follow-up activities for anomalies involving nuclear material are judged to be
carried out in a timely manner if the following condition is met:

Whenever the amount of nuclear material in a material type which is involved

in unresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved to bring -

this total amount below 1 SQ within:
- 1 month for unirradiated direct-use material;
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1.

11.1

112

113

12

13.

131

13.2

- 3 months for irradiated direct-use material;
- 6 months for indirect-use material;
from confirmation of the anomaly.

Note to 10.3: This criterion is evaluated together with para. 9 for the timeliness
component of the inspection goal.

Verification of design information

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and verified, according 10.established
Agency procedures,

Design information is re-examined at least once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have
2 bearing on currently applied safeguards.

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjustments are
implemented.

Verification of Operator’s measurement system

Confirmation of transfers

All transfers (receipts and shipments) recorded by a facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take account of
nermal shipping times.

Notes to 13:

(1) The confirmation activities in 13.1 and 13.2 are evaluated at the State level
(See criteria for Entire States, Section 3).

(2) The canﬁrmanon of direct-use material transfers in 13.2 is initiated through
communication between the responsible Operations Sections and is obtained
by comparison of facility records, inventory change reports and notifications, as
appropriate. Transfers which contain 1 $Q or more and which can not be
confirmed within the specified period are identified for action at the State level
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14.

14.1

142

143

Activities when inventory is less than 1 SQ and used for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 5Q

ACTIVITIES WHEN THE INVENTORY OF ANY MATERIAL Tvre b tess taad 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 8Q, the activities
in criteria 1, 10, 13 and 14.3 required for that material type are carried out
annually. (Activities in other criteria are not required for that material type).

However, when the inventory of all nuclear material types is less than 0.5 SQ,
these activities are performed not more frequently than once every four years,
at an inspection scheduled in conjunction with inspections at other facilities or
installations in the State.

Acrvnms ven ror EvALnaTIoN of ParmiaL Atravocent of TRE Desreonow Goal wame
mvenoay s areater Taan 1 SQ. The inspection goal for a facility with an inventory
of any material type greater than 1 SQ is evaluated as partially attained if the
activities in criteria 1, 10 and 14.3 have been performed for all material types,
and the activities in criteria 8.1-8.3 have been performed annually for material
types with greater than 1 SQ inventory.

In both cases 14.1 and 14.2 the PIV is performed in accordance with para. 2
modiied as follows:

s
oditied

(a) Fresh natural, LEU, or depleted uranium fuel units are item counted; and
verified with low detection probability for pross defects{(66);

(b) Fresh fuel containing piutonium or HEU maintained under Acceptable C/S
since the previous PIV is item counted; otherwise it is item counted and
verified with medium(153)/high(66) detection probability for gross defects
and by serial number identification where applicable;

(c) Spent fuel including irradiated fuel plates, fuel assemblies, experimental
material and irradiated fuel which has been under Acceptable C/S since
the previcus PIV is item counted; otherwise it is item counted and verified
with low(153)/medium(66) detection probability for gross defects;

(d) Core fuel which is accessible is item counted. Core fuel in closed cores is
verified as in 2.4(b);

(e) For other material under C/S, the C/S is evalvated, For such material not

under /S, the material is item counted and verified for gross defects at onz
detection probability less than at the PIV;

(f) The quantity of each material type unverified as in criterion 2.7 is modified
to 0.6 SQ.. ‘ .

Note to 14.3: If the evaluation ofa cis sysr&m does not give an Acceptable result,
then reverification is performed as defined in Annex C except for spent fuel which

14.

14,
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is reverified with low(153)/medium{66) detection probability for grass defects if the

CIS &5 Inconclusive. If one component of the dual C|S system Is evaluated s
Acceprable, no remeasurement is performed.

(F4E FAFRUFERMELK (RRCA))
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VERIFICATION MEASUREMENTS AT RRCAs

(W1 FRFRCEFEFB/BEHE (RRCAY]

WATERIAL  [WATH WATERIAL TYPE|DEFECT TYPE [DEFECT DESCRIPTION|KEASUREREWTS  [APPLICABLE|RECOMMENOED INSTRUMENTS
CATEGDRY  |STRATUM COHPONENTS REQUIRED METHCD
- PRESK TR [HEU - GROSS REPLACEMENT WITH [ITEM Cowt, |1, H, PHcH
IRRADIATED | FUEL LEY, DR HISSING U RADIATION
DIRECT-USE| CFH)
PARTIAL PLATE REPLACEKENT U-Z35 CONTENT |F PcH
AL
FRESH FUEL |PU GROSS REPLACEHENT WITH |[IVEM COUHT, 1L H PHCN
RODS, PINS, LEY, 04 KISSING PU RADTATIOH PHCG
PLATES HLEC
(FRY
COUROES PARTIAL REFLACEMERT P COHTEMT F LM + PMCG + HM-A
P
ey GROSS REPLACRONT MITH [t7em comst, |1, @ pHeR
LEV, 02 HISSIHG  [U-235 RADIATIOH PHCS
PARTIAL REPLACEMENT =235 CONTENT [F+ B PHCS + EBAL
AWCC
IRRADIATED|CORE FUEL [PU Ross REPLACED BY Duer, |RADIATIOH, H: o
DIRECT-USE) (CF) REU CR MISSIHG OR CRITICALITY |G {4}
CORE FUEL  [ONLEU
RODS, PINS,| .
PLATES
ey
SPERT FUEL (Pu GrRoss REPLACED 8Y DUMAT, l1TeM comr, |1, 0 v )
tsry HEw o HISSING RADIAT1CH M), BN (2)
SPENT FUE(, [BRLEU G @
Ro0s, PINS, SFAT
PLATES
s
IIRECT- [FRESA FUEL |DHLEV GROSS REpLACED BY b, |17 comt, 1, B K-k (3)
USE (FF) . OR HISSING RADTATTON PRCH
FRESH FUEL
RODS, PINS,
PLATES
CFRY
COUPOHS
[1=3]
Notes:
(1) Criticality check using operator’s instrumenis is recommended for some research reactors.
(2) In special cases, e.g., for fuel with long cooling time, or where visibility is poor, and where the fuel
items are sufficiently isolated.

(3) Use for natural and depleted uranium only.

5
B B @ % & (RRCA)
NATERIAL | HATH KATERIAL TYPE | DEFECT TVPE | DEFECT DESCRIPTHOH | AEASURENENTS APPLIGABLE | RECOMMENDED INSTRUKENTS
CATEGORY | STRATUX | CONPONENTS REQUIRED MEFHOD
- FRESH KTR | KED GROSS REPLACEMAMT WITR ITEX COUNT, L ]
TRRADIATED | FUEL LEU, 0f NISSIHG U RADTATION
DIRECT-USE | (FK)
PARTIAL PLATE REPLACEMENT | U235 CONEEHT | F pucil
K¥CC
FRESH FIEL | PU 0SS REPLACEAANT VITH TVEN COUNT, LK BKCH
RODS,PIKS, LEU, OR HISSING Pd RADIATION PICG
PLATES HLHE
{FR)
COUPCHS PARTIAL REPLACEKENT PU COATENT £ HLNE + PNCO + HN~4
{2}
HEY GROSS REPLACERENT VETH XTEN COUNT, L1 PHCN
LB, 08 HISSING U-235 RADIATION PHCG
PARTIAL REPLACEHANT U-235 CONTENT | F *+ B PKCG ¢ EDAL
F A¥CC
TARADIATED § CORE FUEL | PY GROSS REFLACED BY DUNWY, | RADIATION H 1cv0(1)
DIRECT-USE | (€F) KED 08 AISSING OR CRITICALITY |G
CORE FUEL | DHLEY
RODS, PIHS,
PLATES(CH)
SPENT FUEL ] PU cROSS REPLACED bY DUHIY ITEN COUNT, LA cve
(/) ~ [HEw OR ISSING FADTATICH CPAU, HSGH(2)
SPENT FUEL | DALED GRN1(Z)
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FLATES{3R)
INDIREGT- | FRESH FUEL | DALED RS .| REPLACED DY GUHHY ITEN COUNT, L Hi-A(3)
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RODS, PINS,
PLATES(FR}
COUPONS
{cp)
i
(1) HEEoREEH-EHRBRIEEVWLD ORISR S,
(2) B2, HAREMHREIAERRE X HRAK WS, RTBBTAAF LN

(3)
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SECTION 5

NATURAL AND LOW ENRICHED URANIUM CONVERSION AND
FABRICATION PLANTS

1.  Examination of records and reports

11  The facility accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination is
performed during inspections in such 2 manner that at material balance closing
all records have been examined.

The facility accounting records are compared with inventory change (ICR),
(193} material balance (MBR) and any special reports sent by the State to the IAEA.
This comparison may be performed at the facility, or at headguarters on the
basis of inspection reports and data extracted from the records.

13 The list of inventory jtems (LII) received from the operator at the time of

f1541 the physical inventory verification (PIV) is compared for consistency with the
material balanee report (MBR) and associated physical inventory kisting (PIL).

1.4  The inventory change reports (ICRs) and the material balance reports

(1331 (MBRs) are compared for consistency.

2. Physical inventory verification (PIV)

21  There is one PIV of a physical inventory taking by the operator (PIT) each
calendar year during which the activities in 2.2-2.3 are carried out. The period
between PIVs does not exceed 14 months.

Notes to 2.1;
(1) Specific provisions for a PIV of a PIT are given in Annex B,

(2) The time taken to complete posi-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal attainment,

22 Material not under C/S is item counted and verified as in (a)-(c):
(2) LEU strata

(i) UF; cylinders are verified with medium(153)/high(66) detection

(B58% XRARUEREYS VERRURDIIH)
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probability for gross, partial and bias defects. The bias defect
measurements may be replaced by partial defect measurements
performed with a relative standard deviation not greater than
0.06.

(i) Uranjum metal, uranium alloys and vranivm compounds including
U0, powder, pellets and scrap are verified with
medium(153)/high({66) detection probability for gross, partial and
bias defects.

(i)  Fuel rods, fuel assemblies and other fuel items are verified with
medivm(153)/high(66) detection probability for gross and partial
defects.

(iv) Other bulk material (e.pg., waste) containing uranium is verified
with medium(153)/high{66) detection probability for gross defects;

Natural uranfum strata

6] UF, cylinders are verified with medinm(153)high(66) detection

probability for pross defects and low(153)/medium(66) detection .

probability for partial defects.

(i) Uranivm metal, uranium alloys and 1.:raniu.m compounds including
UQ, powder, pellets and scrap are verified with
medium(153)/high(66) detection probability for gross and partial
defects.

(iii) - Fuel rods, fuel bundles and other fuel jtems are verified with
medium(153)/high(66) detection probability for gross defects.

(6))] Other bulk material containing uranjum (including U,0,{66) and
waste) is verified with medium(153)/high{66) detection probability
for gross defects;

Depleted uranium strata

Depleted uranivm in all forms is verified with medivm(153)/high(66)
detection probability for gross defects.

Notes to 2.2 )

1)

)

3)

If the inventory of any material type is less than 2 SQ, bias defect tests are
not petformed on bulk material and partial defect tests are not performed on
fuel items and scrap material of that material type.

When representative sampling is not possible or when NDA is more accurate
than DA (eg, dirty scrap), partial defecs tests are performed with the best
available procedure in licu of bias defect tests.

For fuel bundles or assemblies in closed containers (e.g, boxes), verification
is performed in accordance with Annex F, para. 6.

()
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3.1

(4) With regard to partial defect tests on LEU fuel assemblies (2.2(a)(ii}), see
Note (2) to 3.3.

For material under.C/S, the C/S is evaluated. Seal verification is performed with
low(153)/medium(66) detection probability.”

For material that has been under C/S for a year (timeliness goal) or more since
verification as in 2.2, remeasurement is performed with 10% detection probability
and for one defect test less than specified in 2.2 for material not under C/S (see
Axnnex A, item 3).

Note to 2.3: If the evaluation of a CJS system does not give an Acceptable result,
then reverification is performed as defined in Annex C. If there is clear evidence
@t the PIV that the CfS has not been Acceptable, such reverifications are performed
during the PIV whenever possible,

The amount of nuclear material which is not verified does not exceed 0.3 SQ
for each material type.

Notes to 2.4;

(1)  This quantity is the nuclear material which s neither item counted nor verified
by any verification method (see Annex A). This quantity does not include the
nuclear material removed from the inventory after the PIT without verification
(see Annex B),

(2) See also Annex F, para. 3.2, for the effect such unverified material has on the
sampling plans for the PIV.

Verification of domestic and international transfers

Domestic transfers into or out of the facility or zone are verified at the PIV
and at interim inspections as in (a) or (b):

(2) Interim inspections are scheduled so that demestic receipts into and
finished product shipments from the facility can be verified as specified
in 3.3 by the Agency, using the notified facility programme (operating
report(66)). Interim inspections are scheduled utilizing randomization
procedures applied to all such domestic transfers. Until randomization
procedures have been implemented, the number of interim scheduled
inspections carried out per MBP at which domestic transfers are verified
is normally:

(i) five, at facilities handling LEU,
(i) three, at facilities handling only natural (and depleted) uranivm,

Bl at least 209 of the material involved in such transfers over an MBP
should be verified. Where necessary, additional inspectionis may be
performed on' the decision of DDG-SG on a case-by-case basis;

(H5R EXARARUVBARY S v ERRUMIIR]
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(b) Where the facility is part of a zone (see Annex A) covering either natural
uranium or LEU, two interim inspections are carried out at which the
activities performed are: sampling of pellets at the rod loading station (see
5.1) and verification of nuclear material in receipts into and shipments
from the zone (see 3.3); verification of other inventory changes (see 4);
and examination of records and reports. In the case of a zone covering
LEU, at the two interim inspections the finished product produced since
the previous inspection, which can be verified, is also verified to the same
standard as at a PIV.

Notes to 3.1:

(1) .Arrangements should be made with Statejoperator to implement randomization
procedures approved by DDG-SG as soon as possible,

{2) At facilities where the mvemory is less than 2 SQ, only an annual PIV is
carried out.

International transfers into or out of a facility or zone are verified as specified
in 3.3 in the following cases:

(a) when the nuclear material can be verified during inspections for other
purposes;

(b) exceptionally if it is judged necessary by the DDG-S8G. This may include
international transfers of bulk material for which an SRD or confirmation
by the receiver of the shipper’s data is not expected.

At each inspection, nuclear materjal received and finished product produced
since the previous inspection, which can be verified during the inspection, is
verified to the same standard as at a PIV (see 2.2). After verification, the
nuclear material may be placed under Agency seal to maintain continuity of
knowledge about the material.

Such verification is §f} performed on:

(a) material in receipts which was verified and placed under Agency seal before
shipment if the seals are verified by the Agency as in 2.3;

(b) material in shipments which is placed under Agency seal when arrangements
have been made for verification as in 2.2 to be performed at the receiving
facility, within the MBP of the shipping facility.

Notes 10 3.3:

(1) IHdentification numbers are used to identify such material which has not been
previously verified,

{2) An-angements should be made with the Statefoperator for routine use of.
equipment for the partial defect testing of LEU fuel assemblies. While such
arrangemenis are being made, LEU fuel assemblies are verified only for gross
defects; however, the activities described in paras. 3.3 and 5.1 are supplemented
by verification of the enrichment of nuclear material in the process (eg, feed

3.2
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51

material to the process, pellets, rods and scrap). In addition, the inventory of
nuclear material in the finished separate fuel rods is established by verifying the
materigl with a low(153)fmedium(66) detection probability for partinl defects.
The results of such verifications will be compared for consistency with the
corresponding entries in the records.

Verification of other inventory changes

Nuclear material to be transferred to measured discards, other inventory
decreases (except shipments, nuclear losses, category changes or accidental
losses), ‘and nuclear material transferred to retained waste(153), is verified at
the PIV and at interim inspections to the extent required to keep the total
amount of such unverified inventory changes below 0.5 SQ per MBP. Such
verification is for gross defects at the detection probability required for such
material at the PIV. :

Notes to 4.1: -

(1) Amangements should be made with facility operators so that all transfers io
measured discards, and retained waste(153), which would cause the appropriate
-annual limits to be exceeded are available for inspection.

{2) Any accidental loss is followed up and evaluated.

Nuclear material which has hecome subject to safeguards which can be verified
during inspections for other purposes is verified to the same standard as at a
PIV (see 2.2).

Verification at other strategic points

Samples of pellets are taken at the rod loading station for bias defect
verification. This is done at least 4 times per year at facilities handling LEU;
or at least 2 times per year, when the facility is part of a zone (see 3.1(b)). At
facilities handling natural (and depleted) wranium, samples are taken st least
1 time per year.

Measarements with a fuel rod scanner can replace pellet sampling if the nuclear
material content in the rods is determined with a relative standard deviation not
greater than 0.06 (using Agency standards for calibration).

Noles to 5.1:

(1) The samples may be taken at the location where pellet stacks are made up
Jor rod loading (not necessarily from finished stacks) or, subject to procedures
Sfollowed by the operator, from selected finished rods which are destructively
examined by the operator.

{2} These verifications provide estimates of the operator's measurement uncertainties
and verify the operator’s measurement quality control  This is relevant 1o
inventory verification. as well as io flow verification.

{3} If the inventory is less than 2 SQ, pellet sampling is performed only at the PIV,

(H5% ERRVEAEYI VERRUMIIN)
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4.1 WEERE. TOBMOERED (BEL. HMHE EATHXRTLRAKER O
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81

82
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10,

10.1

10.2

Confirmation of the absence of unrecorded preduction of direct-use
material from material subject to safeguards.
Not applicable to these facilities.

Confirmation of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that the
nuclear ‘material presented for verification has not been borrowed from other
material snitable for borrowing in the State.

Material Balance Evaluation

Shipper-receiver differences (SRIDs) are evaluated for statistical significance
whenever MUF and MUF-D are evaluated (see 8.2 and 8.3) as well as when
the sum of the values of all SRDs during the material balance period is greater
than 0.1 SQ.

MUF is evaluated for statistical and safeguards significance using data for
measurement uncertainties consistent with those on which the international
standards of accountancy are based. :

The operator/inspector difference statistic (D) values are calculated for thase
strata for which bias defect verification andfor partial defect verification is
required, The corresponding contributions to the overall D statistic or MUF-D
(as appropriate) and their uncertainty (standard deviation)} are calculated. The
overall D statistic or MUF-D is evaluated for statistical and safeguards
significance,

Notes 1o 8:

(1) The defect tests are evaluated and discrepancies and anomalies identified.

(2) I the inventory of @ material type is less than 2 $Q, MUF and MUF-D are not
evaluated for that material type.

Verification activities at interim inspections for timely detection
Not applicable to these facilities. .
Discrepancy and anomaly follow-up

All anomalies are followed up.

When the sum of wnresolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SC or more of nuclear material of any inaterial

(B5H RARUVEARY I v EBRCMIIEG)

6, RREROASKL2IHRISRBB/OAZHADREE N Tbh T ld
[ §:3
ZOASORRBICBABEINRW.

7. HHPRGEFATTDATWEWZI LOME

7.1 BBz EHMASENOEBLALEBA»SHERZLEIOTRVWILER
BT oD ARHOREEBECECTHET 5.

8. RN O

8.1 EHMZA (SRD) UMUFEMUF -DE¥RME3 584 (8.2RU8.3BM) 1T
WEEEHMPOFIATOSRDOGHENLISQEHASBAL ZOHUWAER
#eiETs.

8.2 ERHERAREA-ALLENEOTRIZOF-FEHAVWTMUF OMHNRTE
RBENFEEEFESTS.

8.3 HMRHFLERIER (D) X, "AT7TARARBET /XRHIRARBEEYSS
AhF—RIZoWTHETS.
BEHLRDEHXEMUF-D (Y565 #YR%) RULTALOFRRMS (BRNE
#) ~DHEERKTS.
REMBDEHREMUF-DORIMECRRHERRERELERET 5.

8D iE:
(1) RAEBEREL, FT-HPRBLEHOITS,
(2) HFEMSQEARLLIFIAA 7OWELODWTHMUFRUMUF-DEEEL
R,
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ZhooBERICEBAS RN,

10, F—HeRBKHYTEZZ2D -7 7
101 $RTORPLIVWT T~y T T5.
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GAFISQULTIAIBER, TOLOBFA-HUEIARIEAERRTS D
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10.3

1L

111

112

113

12,
121
122

type, the actions necessary to decide whether or not such discrepancies or
anomalies would indicate diversion are completed as qmckly as possibll:, but in
any case, by 15 Apri! of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining unresolved
Jrom previous years.

Follow-up activitics for anomalies involving nuclear material are judged to be
carried out in a timely manner if the following condition is met:

Whenever the amount of nuclear material in a nuclear material type which is
involved in unresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved
to bring this total amount below 1 SQ within 6 months of the confirmation of
the anomaly.

Verification of design information

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and venﬁcd, accordmg to cstabhshed
Agency procedures, .

Design information is re-examined at Jeast once a year in the light of any facility

modifications or changes in operating conditions, developments in safeguards

technology or experience in applying verification procedures which might have
irig on curvently applied safeguards.

When modifications or changes in design information relevant 1o safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjusrments are
implemented.

Verification of Oﬁeiator’s measurement system

Conclusions on the quality and functioning of the operator’s measurement system
are drawn during each MBP.

The operator’s measurement system is verified through the following activities,
which are normally performed in connection with other rontine inspection
activities:

(a) Observations of the calibration and recalibration of scales, vessels, and other
measuring equipment used for accounting purposes, including the calibration
of scales by means of weight standards provided by the Agency; and

(b) Verification of the quality and functioning of the measurement system,
including analytical and NDA equipment, using independent standards or
duplicate samples.

(BsE XARUERAR?S YERRTDIIM)
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KbEEQIAGHETRKRT T 5,

10,20 4
BAZLZWAROSHCBEAUNOEILOBHSATEBR > TVWERBLED
5.

103 BWREFUABCATEZ7A0 -7y IR, BTORGERETBECHB
REEAZLANTS.,
BEIRBZVWRBCHETS I ODR 47@&4&&@37«‘ 15Q&BASHEE.
BTRERABHPSCAALANC IR REORABEBRRLTIOSHEE 1 SQKRA
3o,

1. BitHgEomRsE

1.1 BERFCESFCEHS IAEAKREBESASRIMAE I AEAOHMYZLE
FRERS>TRELRET S,

11,2 REWHEIRLEDEIN, EROUBXIEHRFORR. RRFERBHEOA
RYBHEAP ATV REBHELEATIREFNIOENCET 2ER LW
SEFHLHEHS LELYETHERET 5.

1.3 RBREEBKEGTI LI ABRANACSETIREXNREELE LSS, oyl
IREFEHDL. RRHEFHIOHBORRERD. SSKLHELBBETD,

12, B#EONEIATLORT

12,1 BREOHEVYATFAORREBECL>WIOKBEMBPEICIEZH Y.

12.2 EREFOVUREVATLRUTORDE2EL THEYT S, 22 @8, MOBRHER
OEBLERLTREY S,
(8) ITLAEAOHEBRHBFILLIRFOBRELZEL. K. Av g/, BioFREY
KHETOREEBORELAUVBREDORY. LU,
(b)) HMILAEBRBECEMNLEY YT LENNTINFER. NDARRES
UWRDATLORARCBREO R,




- 18T -

13. Confirmation of transfers

13.1 Al transfers (receipts and shipments) recorded by the facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

Note to 13: The confirmation activitles in 13.1 are evaluated at the State level
(See criteria for Entire States, Section 3).

14.  Activities when inventory is less than 1 SQ and used for the
evaluation of Partial Attainment of the Inspection Goal when

inventory is greater than 1 SQ

141 Achiviin wHEN THS DWVENTORY OF ANY MATERIAL TVPE 1 1ess HaK 1 8Q. When the
inventory at a facility of any nuclear material type is less than 1 8Q, the activities
in criteria 1, 10, 13 and 14.3 required for that material type are carried out.
(Activities in other criteria are not required for that material type except as
approved by the DDG-SG on the basis of throughput considerations).

142 Acnvmes vsep For EVALUATION OF Pammial Arranoswr or THE Iksrecrion Goar wimn
mveNToRY 15 oREank TN 1 SQ. The inspection goal for a facility with an inventory
greater than 1 5Q of any material type is evaluated as partially attained if the
activities in criteria 1, 4.1, 4.2(66), 10 and 14.3 have been performed for all
material types, and the activities in criteria 8.1-8.2 have been performed for
material types with greater than 1 SQ inventory.

143 In both cases 14.1 and 14.2 the PIV is performed in accordance with para. 2
Hited as in (a)-(e):

(a) LEU strata not under /S are item counted and:

(6)] UF, cylinders are verified with low(153)/medium{66) detection
probability probability for gross and partial defects;

(ii) Uranium metal, uranium alloys and uranium compounds including
U0, powder, pellets and scrap are verified with low(153)/medium(66)
detection probability for gross and partial defects;

(ii)y Fuel rods, fuel assemblies and other fuel items are verified with
low(153)/medium(66) detection probability for gross defects;

(iv)  Other bulk material (e.g., waste) containing wranjum is verified with
low(153)/medium(66) detection probability for gross defects;

(58 FRRRUBEHBYI VERRCMIIN)

13, BRoME

13.] HRHARETSH5PIBE (ZAMRUHEL) &, ARLEXRZALEO R
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OEEIZHNS 58

14,1 o344 70HHOEEN 1 S5 ARBOEEOEE
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(b} Natural uwranium strata not under C/S are item counted and:

(i) UF, cylinders are verified with low(153)/medium(66) detection
probability for gross defects; |

(i) Uranium metal, uranivm alloys and wranjum compounds including
U0, powder, pellets and scrap are verified with low{153Ymedium(66)
detection probability for gross defects;

(m') Fuel rods, fuel bundles and other fuel items are verified with
low(153)/medium(66) detection probability for gross defects;

(iv)  Other bulk materia! contzining uranium (inclnding U,0,(66) and
waste) is verified with low(153)/medium(66) detection probability for
gross defects;

(c) Depleted uranium strata not under C/S are item counted and verified with
low(153)/medium(66) detection probability for gross defects;

{(d) For material under Acceptable C/S (see Annex C), no remeasurement is
performed;

(e) The quantity unverified as in criterion 2.4 is modified to 0.6 5Q.

Note to 14.3: If the evaluation of a C/S system does not give an Acceptable resuls,
then reverification is performed as defined in Annex C.

(b)

(c)

(d}
(e}

(Bs5R XRRUVEAK S Y ERRCFDIIN)
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VERIFICATION MEASUREMENTS AT
NATURAL AND LOW ENRICHED URANIUM CONVERSION

(BSH RARCEREYS Y ERRUFMIIH)

AND FABRICATION PLANTS
ATERIAL |HAtH FATERIAL TYPEIDEFECT TYPE  |DEFECY DESCRIPTION|MEASIRDETS APPLICAGLE | RECOISETIDED THSTRURENTS
CATEQORY | STRA) CHPORENTS . RECIRED HETHOD
IEDIRECT|FRESH FUEL  |DNLEV CROSS NO URANI RADIATEON (DN) [B -4 (5)
USE CASSEMBLIES (DU ASSEOLY) |U RADIATION(LEU) PHCH
BUNDLES,
RODS)
LFF, FRY LEu PARTIAY SUBSTITUTED L-Z35 COHTEHT F WRICL + -4 (6D
MATERIAL, Oft LOVER . FRSC [
EXRICHAENT FPHCH [¢2]
DHLEU B1AS (1) 1)-735 CONTENT BIAS|U-235 8+D PELLET SAMPLING
ENRICRHENT, FRSC <]
WEIGHT
SIHTERED DHLEY . |sross HO URAN LN U RADTATION H PHCH
PELLETS .
[CON
GREEH ~ |eamvian PART OF LANIUM U ENRICRMENT, |9+ F PHCH + EBAL
PELLETS, HISSING E1GHT
POWDER
o), [R=1) B1AS U-35 CONTEHT BIAS|{U CONTENT o +0 EBAL or LCSS + DA
SCRAP
{50y
UFy 3] crOSS HS URANIWY FILLED UITH H ACOUSTIC + PHCN or PHCD
CYLIkDER URA TR |
[13]
) PARTTAL PART EMPTY, O  [U EMRICHEENT, |8 + F {3) |PHCG + LCBS + ULY6G
LOVER U-235 VEIGHT PHCY + LC3S
CONTENT
BIAS U-Z55 CONTENT BIAS|U CONTENY n+D LC8S + DA
7] GROSS NO URANTUA FILLED WITH n ACCUSTIC + PHEN or FILG
LSANILES FHCH or PHCG
PARTIAL PART EWPTY 4 RADIATION, B+ H (&) |PHCH + LCBS
WEIGHT PHCG + LCBS + ULTG
oU GROSS HO URANIU FILLED WITH H ACOUSTIC + PRCH oF FHIG
AN IEH
Notes:

(1) Pellet sampling at rod loading station. A rod scanner may be used instead if the nuclear maverial
conient in the rods is determined with RSD < 0.06.

(2) For UF the cperator's declaration of urantum concenration is accepred if it does nor differ by more
than 0.003 from the stoichiometric value (0.676).

(3) Pantial defect measurements which replace bias defect measurements must be performed with RSD
< 0.06.

(4) For natural UF, the operator’s declaration of enrichment is accepted.

(5) Use for natural and depleted uranium only.

{6) HM-4 used for lengih only.

(7) For fuel rods only.

¢ B
BB B & % (NU, LEUE#/AXTH)
HATEALAL | RAIR MTERIAL TYPE | DIFECT TYPE | DEFEGK DESCRIPTION | AEASUREXENTS IPPLICABLE | RECOMRENDED IRSTRUNENTS
CATEGMY | STRATUA CORPONENTS REQUIRED HETHOD
TADIRECT | FRESH FUEL | OHLED [ KO URANIUN RADTATIOH(DN) (B Ka-4(s)
usE {ASSENBLIES, (cumTy ASSERELY) 0 RADIATION{LEV) [
BUVDLES,
ROOS) LEY PARTLIL SUBSTITUTER U-225 courirr  |F Uzl + m3-4(6)
{FF, FB) PAYERIAL, OR LOVER FRSC(7)
EMBICKHENT pRe(?)y
GILEY BIAS{1) U-235 COXFYENT BILS | U-I35 EMRICHNERT | U + b PELLET SAKPLING
+ VEIGHT FRSE(T)
SINTERED DHLEL 055 KO GRANTUY U RADTATION o PHCN
PELLETS(PL),
GREER PARTIAL PIRT OF URANIUH U EHRICHNENT, (B + ¥ PACH + EBIL
PELLETS, AISSIG VEIGHT
POSDER(PD), .
SCRAP(SC} LEY BIAS ©-235 CONTENT BIAS | U CONYEMT B+ EBIL 0 LC3S + DB
UF6 CYLEMDER { LEU GROSS . { no vrnerux - FILLED VIFH ] LCOUSTIC + PHOX OR PG
(F){2) URANYOH
PARTIAL PART ENPTY, OR U ERAICHKENT, (B 4 #{3) | PHCG + LCBS + TLTG
LOVER §=23% CONTENT | ¥EIGHT PHCH # LEBS
BIAS U-735 CONTENT BIAS | U cONTEAY B+D Lcas + Dd
m GROSS N URANIUN FILLED ¥ITH [ ACOUSTIC + PHCH DR PHCG
BRAXTUH PHCH OR PHCG
PARTEAL PIAT EXFTY U RADTATION, B+ B(4) | PHCH + LCBS
YEIGRT PHCG + LCES * ULTG
w GRIES KO URANIUN FILLED VETH i ACOUSTIG + PHCH 08 PIKG
URANTUN
#®:
(1) 2y FRERJIBTONVY hOR YA USY, 0y FhOBEHBEOSHEN
RSDE0. CETHRETX DRI, Dy FAFYF—eRODYKBATIZ LN TES.
(2) HREDBETEUFOD S BEENLERNHE (0.676) »50.003 8D L
WHEKREIFTALSHS,
(3) NAFARBMEQRD YOS AP E R, RSDS0.06 TR LT Rb Ly,
() NUDUFKoWTRERSZODHEONEERT AL LLE,

{3)
(6}
n

NURUDUICOWTOAREBT B,
HM-4 BRELDOWTOARHEATS.
BHOY FowToaftRl+a.
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SECTION 6

FABRICATION PLANTS HANDLING DIRECT-USE MATERIAL
(MOX, HEU)

1. Examination of records and reports

11 ‘The facility accounting and operating records and supporting documents are
-examined for correctness and internal consistency. ‘This examination is
performed during inspections in such a manner that at material balance closing
all records have been examined.

1.2 The facility accounting records are compared with inventory change {ICR),

material balance (MBR) and any special reports sent by the State to the IAEA.
This comparison may be performed at the facility, or at headquarters or the
basis of inspection reports and data extracted from the records.

13  The list of inventory items (LIT) received from the aperator at the time
{E¥4] of the physical inventory verification (PIV) is compared for consistency with the
material balance report (MBR) and associated physical inventory listing (PIL}).

.. The inventory change reports (ICRs) and the material balance reports (MBRs)
53) are compared for consistency.

2. Physical inventory verification (PIV)

21 There is one PIV of a physical inventory taking by the operator (PIT) each
calendar year during which the activitics in 2.2-2.5 are carried out. The period
between PIVs does not exceed 14 months.

Notes to 2.1:

(1)  Specific provisions for a PIV of a PIT are given in Annex B,

{2) The time taken to complete post-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal attainment,

‘22 Direct-use nuclear material not under C/S is item covnted and verified as in (a)

or (b): :
(a) Plutonium strata
()  Plutonium metal, plutonium alloys and 'p]utom'um compounds

including PuO, and MOX powder, pellets and scrap are verified
with high detection probability for gross, partial and bias defects;

(F6E HEWAHR (MOX. HEU) tMYEIWMITA]
s 6 B

EEAESE (MOX. HEU) YRS MTTH

L. HEREEGORE

L1 NRoHBESR. RERSRCHNITOERS LHBESHKOWTRETS.
ZIORBERERPLBABRIERMLIBRATI A TOREMORESFC L DTS,

1.2 BROFERBGEERTEEE (ICR) . pRRIEYE (MBR) . {—wﬂmn«é
IAEAKZEShOHHUHE L EETS. TOLBEIERAGERUCESE P SHIBLE
FACBIOTHRIBIAEATEET .,

1.8 HEERB (PIV) BRERSIOROR-EEMBEHER (L1 1) 29AN
E@lf (MBR) RUEhICHHTOIEERBEMM (PIL) LESMLEOELRE
T5.

L4 EHEGEE (ICR) LOMREEYE (MBR) s HBLEBSHLAETS.

2L REARB (PIV)

2.1 EBRFLAERFCLSHERRE (PIT) 0P I VEIEF . FOMKE2 -
LODTEREXRE TS, PIVHLROPIVETOMREANALEA TRAL S
v,

2. 1@iE:
() PITOPIVKBTIHMUEAEEH&EBICRY.,
(2) PIVEOGHORTHIAALHMATRAS &N,
C ZONBRERHERREORECH WY,

2.2 C/ASTFIRAVWERBARERE., ABMEETw(@XEMIZEIYRET L.
(a) Purls—4&
(i) PuflB. Pud£RUPuly. MOXBE, XLy biFicA Y S
TEGFDP ubEML, SREMETANR. BAEFERA 7R ELICDON
THBTS.
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23

(i)  Fuel rods, fuel assemblies and other fuel items are verified with
bigh detection probability for grass and partial defects and by serial
number identification where applicable;

(iii) Other bulk material (e.g., waste) containing plutonium is verified
with high detection probability for pross defects;

(b) HEU sirata

(i Uranium metal, uranium alloys and uranium compounds including
UO, powder, pellets and scrap are verified with high detection
probability for gross, partial and bias defects;

(ii)  Fuel rods, fuel assemblies and other fuel items are verified with
high detection probability for gross and partial defects and by serial
number identification where applicable; )

(iii) Other bulk material {e.g., waste) containing vranium is verified
with high detection probability for gross defects.

Notes to 2.2

(1) When represeniative sampling is not possible or when NDA is more accurate
than DA (ie., dinty scrap or residual hold-up after clean-out of identified
equipment), partial defect tests are performed with the best available procedure
in lieu of bias defect tests. For residual hold-up in identified equipment,
procedures for- implementation and evaluation will be approved by the
DDG-SG. ‘

(2) If the inventory of any material type is less than 2 SQ, bias defect tests are
not performed on bulk material and partial defect tests are not performed on
fuel items. of that material type.

For direct-use nuclear matcrial under C/S, the C/S is evaluated. Seal verification
is performed with medium detection probability.

For material that has been under C/S for one month (timeliness goat) or more,
the items are counted and identified and remeasurement is performed with 10%
detection probability for gross and partial defects for bulk material and gross
defects for fuel items. Where dual CfS systems are employed, both C/S systems
are evaluated; the requirements, if any, for remeasurement are as specified in
Annex C.

Notes to 2.3; : .

(1}  For material which remains sealed during a MBP, the seal verification may
be performed during the PIV or spread over the MBP according to approved

- procedures. :

(2) If the evaluation of a C/S system does not give an Acceprable result, then
reverification is performed as defined in Annex C. If there is clear evidence
at the PIV that the CJS has not been Acceptable; such reverifications are
performed during the PIV whenever possible.

(e BPERAHE (MOX,. HEU) #RORIMIIN)

(i) BB oy K, AHASSRCTOMOBHERR, BRAINETAR. B
SconTHREL. TRESHERBETLLVAETFS.

(i) PuSUeOROALyHE (HAEHEY . BRAMETKER
HiconwTHBT S,

() HEURbMZ—%

(i) U2E. U LRVOUOBF. ALy hFICAZY Sy 2 S0ULE
#it. BRARBTAE. HARVAA7ARAR >WTHRET 5.

(ii) MPoy K, BRSSGERVIOBOMRHERL. SRAMETAR. &
HEOVWTRBL. TRASEEARFFLLIVEET S,

LIDUESTEORO/L ST (FATERY) 1. SRAESTARRNR
Ko2WTRBYT S,
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2.3 C/STKHIBBHAPRIC/SEEET L. HEEIPRARFTRARY S,
C/STFIK1HA CANEER) UEdbaHmid, REMELARESTN, WROR
RBETALY WEE. ARRUSSREESWT, BAERRKERRKSWTE
RETD.

FaPHC/SEHALTVWASBER, BADC/SVYAFLERET S, BRED
B, bLaNET. H@BCKRETS.

2.3DiE:
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BBEFS, PIVEBCC/ SHARETELVWO NI RIERSSSENE. PLIV
PO RBFICHRBENTD.
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24  Indirect-use nuclear material not under C/S is item counted and verified as in

@)(e):
{(a) LEU strata

(i)  UF, cylinders are verified with medium(153)/high(66) detection
probability for gross, partiat and bias defects. The bias defect
measurements may be replaced by partial defect measurements
performed with a maximum relative standard deviation of 0.06;

(i) Uranium metal, uranium alloys and uranivm compounds including
UO, powder, pellets and scrap are verified with
medium(153)/high(66) detection probability for gross, partial and
bias defects;

(i)  Fuel rods, fuel assemblies and other fuel items are verified with
medium(153)/high(66) detection probability for gross and partial
defects;

(iv) Other bulk material {e.g, waste) containing uranium is verified
with medium(153)/high(66) detection probability for gross defects;

(b) Natural uranium strata

({)  UF; cylinders are verified with medium{153)/high(66) detection
probability for gross defects and low(153)/medium(66) detection
probability for partial defects;

(i}  Uranium metal, vranium alloys and uranium compounds including
UO, powder, peliets and scrap are verfied with
medium(153)/high(66) detection probability for gross and partial
defects;

(i) Fuel rods, fuel bundles and other fuel items are verified with
medjum(153)/high(66} detection probability for gross defects;

(iv)  Other bulk material (e.g., U,0,(66), waste) containing uranjum is
verified with medium(153)/high(66) detection probability for gross
defects; ,

() Depleted uranium strata

Depleted uranium in all forms is verified with mediom{153)/high(66)
detection probability for gross defects.

Notes to 2.4:
(1}  Re bias defect tests in 24{a}(ii) and 2.4(b)ii), see Note (1) 10 2.2
(2} Re 24(a)(i), (&} and (ifi} and 2.9(b){ii), see Note (2) to 2.2.
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For indirect-use nuclear material under GfS, the C/S is evaluated. Seal
verification is performed with low(153)/medium(66) detection probability.

For material that has been under CfS for a year (timeliness goal) or more
following verification as for material not under C/S at PIV, the items are counted
and remeasurement is performed at 10% detection probability and for one
defect test less than for material not under C/S at PIV (sec Annex A, item 3).

Note to 2.5: See Notes to 2.3.

The amount of nuclear material which is not verified does not exceed 0.3 SQ
for each material type.

Notes 1o 2.6:

(1)  This guantity is the nuclear material which is neither item counted nor verified
by any verification method (see Annex 4). This quantity does not include the
nuclear material removed from the i) inventory after the PIT without verification
(see Annex B).

(2) See also Annex F, para. 3.2, for the effect such unverified material has on the
sampling plans for the PIV,

Verification of Domestic and International Transfers
Transfers of direct-use material are verified as in (a)-(c):

(a) Receipts and shipments of direct-use material not under C/S are item
counted and verified as in 2.2; ‘

(b) For receipts of direct-usc material under C/S (seal), seal verification is
pcrformed with medium detection probability. In addition, the material
is itemn counted and verified as in 2.2 if the material was not so verified
at the sluppmg facility;

(c) For shipments of direct-use material under C/S (seal), the material is item
counted and verified as in 2.2 before seal application, fif seals are apphed
without such verification # the material will be so verified at the receiving
facility.

Notes to 3.1:

(1) To simplify verification at mpemons for timely detection purposes, conrmuzry
of knowledge can be maintained using C/S. ‘

(2)  Receipts of direct-use material are verified no later than at the next m.s'pecuon
Sor timely detection purposes.

{3}  For batches of material which cannot be sampled for bias defects verification
on receipt, parial defect measurements are performed with a standard
deviation -not greater than 0.06 and containers from such batches are
appropriately identified so that samples will be taken for bias defects when any
part of the batch enters the process or at the Ilatest at the PIV. 'If such
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4.1

barches are in storage under seal at the time of the FIV, the bias defect
“ samples will not be taken during the PIV but will be taken when any part of
the batch enters the process,

(4) With regard 1o 3.1(c), sealing without verification should be done only when
arrangements have been made for verification at the receiving facility.
Application of an electronic seal by the facility operator while under
Surveillance is acceptable when performed in accordance with approved
Agency procedures., If there is a history of repeated loss of seals, then the
Agency will make arrangements to verify before shipment.

Transfers of indirect-use material are verified as in (a)-(c):

(a) Receipts and shipments of indirect-use material not under C/S are item
counted and verified as in 2.4;

{b) For receipts of indirect-use material under C/S (seal), seal verification is
performed with low(153)/medium(66) detection probability. In addition,
the material is jtem counted and verified as in 2.4 | the material was not
so verified at the shipping faclity;

(c) Forshipments of indirect-use material under C/S (seal) the material is jtem
counted and verified as in 2.4 before seal application, §} seals are applied
without such verification g the materjal will be so verified at the receiving
facility. '

Notes to 3.2:

(1) Transfers of indirect-use material are verified to the extent that such
verifications can be performed during inspections for other purposes. In order
$o émprove coverage of such transfers, procedures approved by DDG-SG using
randomization will be implemented where applicable as soon as arrangements
can be made with the Statejoperator.

(2) With regard 1o 3.2(c), see Note (4) io 3.1

The sum of receipts and shipments of each wnirradiated direct-use material type
whick is not verified does not exceed 0.3 SQ during a MBP.

Verification of other inventory changes

Nuclear material to be transferred to measured discards, other inventory
decreases (except shipments, nuclear losses, category changes or accidental
losses), or nuclear material transferred to retaimed waste(153), is verified at the
PIV and at interim inspections to the extent required to keep the total amount
of such unverified inventory changes below 0.5 SQ per MBP for each material
type. Such verification is for gross defects at the detection probability required
for such material at the PIV.

Notes 1o 4.1: .
(1)  Amangements should be made with facility operators s that all transfers to
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7.1

8.1

measured discards, and retained waste(153), which would cause the
appropriate annual limits 1o be exceeded are available for inspection,
(2) Any accidental loss is followed up and evaluated. :

Nuclear material which has become subject to safeguards which can be verified
during inspections for other purpeses is verified to the same standard as at a
PIV (see 2.2).

Verification at other strategic points

Samples of pellets are taken at the rod loading station for bias defect
verification. This is done at least 4 times per year, normally during inspections
for other purposes. !

In the case of remote andfor antomated fabrication lines, measurements with a
fuel rod scanner can replace pellet sampling if the nuclear material content in
the rods is determined with a relative standard deviation not greater than 0.06
{using Agency standards for calibration).

Notes to 5.1: )

(1) The samples may be taken at the location where pellet stacks are made up
Jor rod Ioading (not necessarily from finished stacks) or, subject 1o procedures
Jollowed by the operator, from selected finished rods which are destructively
examined by the operator.

(2) These verifications provide estimates of the operator’'s measurement
uncertainties and verify the operator's measuremerd qualily comtrol  This is
relevant to invertory verification as well as to flow verification.

Confirmation of the absence of unreported production of direct-use
materjal from material subject to safeguards
Not applicable to these facilities.

Confirmation of absence of borrowing of nuclear material

Corditions in Annex H are applied as applicable to provide assurance that the
nuclear material presented for verification has not been borrowed from other
materia] suitable for borrowing in the State. :

Material Balance Evaluation

Shipper-receiver differences (SRDs) are evaluated for statistical significance
whenever MUF and MUF-D are evaluated (see 8.2 and B.3) as well as when the-
sum of the values of all SRDs-during the material balance period is greater than

0.1 5Q.
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9.2

9.3

MUF is evaluated for statistical and safeguards significance using data for
measurement. uneertainties consistent with those on which the international
standards of accountancy are based. .

The operatorfinspector difference. statistic (D) values are calculated for those
strata for which bias defect verification andfor partial defect verification is
tequired. The corresponding contributions to the overall D statistic or MUF-D
{as appropriate) and their uncertainty (standard deviation) are calculated. The
overall D statistic or MUF-D is evaluated for statistical and safeguards
significance.

Notes to &

(I) The defect tests are evaluated and discrepancies and anomalies identified,

(2)  If the inventory of a material type is less than 2 SQ, MUF and MUF-D are
not evaluated for thar material type.

Verification activities at interim inspections for timely detection

Verification activities serving timely detection purposes (see Annex E), as
specified in 9.2-9.4, are carried out at interim inspections or during continuous
inspections. (Activities carried out at a PIV also serve timely detection purposes),
Verifications are performed in accordance with the following condition applicable
to fabrication plants handling direct-use material when more than 1 SQ of
direct-use material is present at a facility:

Verifications of plutonium and/er HEU are carried out twelve times per calendar
year at monthly intervals.

Note 10 9.1:  The period between any two consecutive verifications should be no
ntore than 1 month plus one week. If the last verification is moved from the end
of a year to the beginning of the next year, and is performed within the allowable
period since the previous verification, it can be considered for evaluation for the first
year.

The facility accounting and operating records are examined, and an wpdated
book inventory is established for those material categories which are verified
during the inspection.

Direct-use material in store is verified as in (a)-(c):

(a) Plutonium strata not under G/S are item counted and:

(i)  Plutonium metal, plutonium al]ojs and plutonium compounds
including PuO, and MOX powder, pellets and scrap are verified
with medium(153)/high(66) detection probability for gross and
partial defects; .

(i)  Fuel rods, fuel assemblies and other fuel items are verified with
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9.4

9.5

medium{153)/high(66) detection probability for gross defects and
by serial number identificaton where applicable;

(iiiy  Other bulk material (e.g., waste) containing plutonium is verified
with medium(153)/high(66) detection prabability for gross defects;

(b) HEU strata not under C/S are jtem counted and:

(i)  Uranium metal, uranium alloys and vranivm compounds including
U0, powder, pellets and serap are verified with mediom(153)/
high(66) detection probability for gross and partial defects;

(ii}y  Fuel rods, fuel assemblies and other fuel jtems are verified with
medium(153)/high{66) detection probability for gross defects and
by serial number identification. where applicable; '

(i) Other bulk material (e.., waste) containing vranivm is verified
with medium(153)/high(66) detection probability for gross defects;

(c) For direct-use material under CfS, the C/S is evaluated. For material
under single C/S (surveillance), item counting is performed. For material
under single CfS (seals), seal verification is performed with
low(153)/medivm(66) detection probability. Where dual C/S systems are
employed, both C/S systems are evaluated.

Notes 1o 9.3:

(1)  ¥f the inventory of HEU or Pu is less than 3 S0, only gross defect tests are
performed on that material type.

(2} I the evaluation of a CIS system does not give an Accep.rab!e result, then
reverification is performed as defined in Annex C.

In-process direct-use material is verified as in (a)-(c):
(a) Such material is verified using procedures approved by DDG-5G; ¢

(b) Sucﬁ material mot under C/S is verified with a medium(153)/high(66)
detection probability for pross and partial defects; B

(¢} For such material under C/fS, the CfS is evaluated. Seal verification is
performed with low(153)/medium(66) detection probability.

Notes to 9.4:

(1)  The procedures in 9.4(a} could include results from NRTA, FBOM or other
schemes, afier appropriate authentication.

(2) If the evaluarion of a CJS system does not give an Acceptable result, follow-
up nctions are decided on a case-by-case basis.

The amount of nuclear material which is not verified for timely detection
purposes should not normally exceed 0.6 SQ for each material type (direct-use).
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10.1

10.2

10.3

1.

111

11.2

Notes to 9.5: ‘ :

(1) I the amount not verified exceeds 0.6 SQ, see Annex E, para. 3.1 for the
effect that excess (maximum 0.3 SQ) has on sampling plans.

(2}  For exceptional circumstances where a non-random approach is used, see
Annex E, para. 3.2,

Discrepancy and anomaly follow-up

All anomalies are followed up.

When the sum of vnresclved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SQ or more of nuclear materiat of any material
type, the actions necessary to decide whether or not such discrepancies or
anomalies would indicate diversion are completed as quickly as possible, but in
any case, by 15 April of the following year.

Note o 10.2: The sum of unresolved anomalies includes those remaining unresolved
Jrom previous years.

Follow-up activities for anctnalies involving nuclear material are judged to be
carried out in a timely manner if the following condition is met:
Whenever the amount of nuclear materia! in a material type which is involved
in unrescived anomalies exceeds 1 SQ, sufficient anomalies are resolved to bring
this total amount below 1 SQ within:

- 1 moenth for unirradiated direct-use material;

- 6 months for indirect use material
from confirmation of the anomaly.

Notes to 10.3: ‘

(1) When follow-up activities for direct-use material include sampling and analysis
the period in 10.3 may be extended up to 6 months.

(2)  This criterion is evaluated together with para. 9 for the timeliness component
of the inspection goal.

Verification of d&ign information

Design information provided to the Agency by the State during the discossion
of Subsidiary Arrangements is examined and verified, according to established
Agency procedures.

Design information is re-examined at Ieast once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have
& bearing on currently applied safeguards.
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Il RYNROBRPLEIrS I AEALRE ZL 2 RIMIEE ] AEAORINZAE
FRELE->TRALRBEY S,

L2 BtE@Er2<LbE IO, BROUBLIIMERTOEY, RETEEEOR
RIRBERABIA TV 2 RRBHCMATIRYE FEZOENICEE s8RE w
SESHAILES LADETMRAT S,
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113

12,

121

122

13.

13.1

13.2

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjustments are
implemented.

Verification of operator’s measurement system

Conclusions on the quality and functioning of the operator’s measurement system
are drawn during each MBP.

The operator’s measurement system is verified through the following activities,
which are normally performed in connection with other routine inspection
activities:

{a) Observations of the calibration and recalibration of scales, vessels, and
other measuring equipment used for accounting purposes, including the
calibration of scales by means of weight standards provided by the Agency;

(b} Observation of operator sampling and sample treatment procedures;

(c) Verification of the quality and functioning of the measurement system,
including analytical and NDA equipment, using independent standards
and/or duplicate samples.

Confirmation of transfers

All transfers (receipts and shipments) recorded by a facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

Internationai and domestic intes-facility transfers of direct-use material are
confirmed within a pericd of the timeliness goal, modified to take account of
nermal shipping times.

Notes to 13:

(1) The confirmation activities in 13.1 and 13.2 are evalunted at the State level
(See criteria for Entire States, para. 3).

(2) The confirmation of direct-use material rmn.sfers in 13.2 is initiated through
communication between the responuble Operations Sections and is obtained
by companson of facility records, inventory change reports and notifications,
as appropriate. Transfers which contain 1 SQ or more and which cannot
be confirmed within the specified period are identified for action at the State
level.

(FoE HEFENAHH (MOX. HEU) *MOYBRIMELH)

113 SEERCEATS L) RRHHRISTIASIARRELECLEBRE. TOoHS
ARBHERBL. FRBAEFHIONBOLREED. SLSELEEETD.

12, BREFOoHEIATFLORE

12,1 BRECWEYATLORRLBBK OV TOEREMBPEICIEH T,

1.2 BBRFOREYATARBTOEDEELTHETS, Zhil AR, HoERESR
OERLEBL THEAET S, .
(a) TAEADHEBHECISEROBELRL. . vt BOHREMW
KT REHBORERFAREOCHR,
(b BRHFODHY TV IREPTLAEFREDBHRK.
(¢) MYLEBBERECG/ RGUBMLAYY TN EHEHTLHHRE. NDAK
BEEOREVATLAORHEUVREORE,

13. BEORY

13.1 BRAERITIHOPIBE (RAMRTGHEL) B, HELAXGRALHON
B HEXRRMEBMELTHEETS.

13.2 HEMADROERABERCENCKERMNBELETOMB LICET SHAES
BULTHBELEANEEROMAALSWTRET 5.

13mik:
(1) BARKILZEBYIBRERPHRELVANTEET S, (H2bofl, 36
L)
(2) 1.2 BHBEXACEBMIOHOBEE. NELESHOGEIENEE
CTHHBL, SEICIHECTHEBOIS. FCREAVERERSTSZEICEY
72 1S QUELOBESARTHENMALAETELVWERSER. A
RLOFEBTHART &,
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14.

14.1

142

14.3

Activities when inventory is less than 1 SQ and used for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 SQ

ACTIVITIES WHEN THE DIVENTORY OF ANY MATERIAL Tree 15 Lz oAl 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 8Q, the activities
in critera 1, 10, 13 and 14.3 required for that material type are carried out.
(Activities in other criteria are not required for that material type except as
approved by the DDG-SG on the basis of throughput considerations).

AcTiviies tSED FOR EVALUATION oF PARTIAL ATTannes oF THE Dueecmon Goar wimw
piveNToRy 15 orearer THAN 1 SQ. The inspection goal for a facility with an inventory
of any material type greater than 1 SQ is evaluated as partially attained if the
activities in criteria 1, 3.3, 4.1, 4.2(66), 10 and 14.3 have been performed for all
material types, and the activities in criteria 8.1-82 have been performed for
material types with greater than 1 SQ inventory.

In cases 14.1 and 14.2 the PIV is performed in accordance with para. 2
madiied as (a)-(h):

(a) Plutonium strata not uader C/S are item counted and:

{  Plutonivm metal, plutonjum alloys and plutonium compounds
incleding PuO, and MOX powder, pellets and scrap are verified
with medivm(153)/high(66) detection probability for gross and
partial defects;

(i)  Fuel rods, fuel assemblies and other fuel items are verified with
medium(153)/high(66) detection probability for gross defects and
by serial number identification where applicable;

(i) Other bulk material (e.g., waste) containing plutonium is verified
with medium(153)/high(66) detection probability for gross defects;

(b) HEU strata not ueder /S are item counted and:

(i  Uranium metal, uranium alloys and vranium compounds including
UO, powder, pellets and scrap are verified with
medjum(153)/high{66) detection probability for gross and partial
defects;

(i)  Fuel rods, fuel bundles and other fuel items are verified with
medium(153)/high(66) detection probability for gross defects and
by serial number identification where applicable;

(iii}  Other bulk material (e.g., waste) containing uranivm is verified
with medium{153)/high(66) detection probability for gross defects;

{c} For dircct-use material under Acceptable C/S (see Annex C), no

14,

i4.3

(Fo®E HEMNAPR (MOX, HEU) 2RHESMIIH)

HERF]L SQEAMOBAOTERRVERN SQULOBSOHXEROBHNAR
OFECAY S E

HLPSIATOWPADERN 1 S QRROWBEOFED -
L5334 OEWHOEROERN 1 SQEBORYE. 2084 TOoHYIC
AL, E81L,10, 13RI 30ENERET S, (MOoLBICBYIERETO RS
ToHmAKRSEL2N)

EAF L SQUEDBSOESRANORSNBRORGRAVAIER

WL 3.3, 41 WERIL K ST BRI T ATONA TOWRIC S WTHEES
. hOEEB -8 20FHHNEMR] SQEHAIA A TOMBMIKoVWTEES
TWHHBER, ERFL SQEHAGERISDWIOKEUEESNEINIKEREA
ELETS.

M1 M2OBHIKEWT, PIVRZEZGRQ)-NOLILEHLTHEETS,
() C/STRLWPURAIS~RICOWTRHHABBEEZTY. a8
(i} Puf&B, PudSRUFPuO,, MOXEER, ALy hi¥kcRs 5y
TEFUPuibgipil. PRABECTARECBS RBICOVWTRET
5.
(il) MOy F, BEASGRVTOMOBBERR. PRERECAEX
HRIEDWTREL, THELSHARFBLLIEZ TS,
UIDPu 28R ZoMOr LS (WATARD) . YRABRTAR
RfticownwTRET S,
(b) C/STFRAWHEURPS-—4RABBIEZTV. 26K
(i) UM, UB2RUVUO MK, "Ly hRURZS o724 ULEY
. PRANETARRCE SR wWTHET S,
(i) B oy F, BHRSEERFZOMOBRMEAR. PREMBTAEXK
HiCoWTRBL., TELSEMANEFFILEYRE TS,
UiDUzSbEomor 2o (B . PEARBETCARR
HilowThZEY 5,
(c) BRTELZC/S (HBCEM) Fbs AR OREIBRTOSBEE RV,
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remeasurement is performed;
{d) LEU strata not under G/S are jtem counted and:

(i) UF; cylinders are verified with low(153)/medium(66) detection
probability for gross and partial defects;

if Utanium metal and uranium compounds including UQ, powder,
: o
pellets and scrap are verified with low(153)/medium(66) detection
probability for gross and partial defects;

(iiiy Fuel! rods, fuel bundles and other fuel items are verified with
low(153)/medivm(66) detection probability for gross defects;

(iv) Other bulk material (e.g., waste) containing uranjum is verified
with Jow(153)/medium(66) detection probability for gross defects;

{¢) Natural uranium strata sot under CfS are item counted and:

(i) UF, cylinders are verified with low(153)/medium(66) detection
probability for gross defects;

(i)  Uranium metal and uranium compounds including UQ, powder,
peliets and scrap are verified with Jow(153)/medium(66) detection
probability for pross defects;

(iiiy Fuel rods, fucl bundles and other fuel items with
. low(153)/medium(66) detection probability are verified for gross
defects;

(iv)  Other bulk material (e.g., U,0466), waste) containing uranium is
verified with low(153)/medivm(66) detection probability for gross
defects;

() Depleted nranivm strata not under C/S are jitem counted and verified with
low(153)/medium(66) detection probability for gross defects;

(g) For indirect-use material under Acceptable C/S (see Annex C), no
remeasurement i5 performed.

(h) ‘The quantity of cach material type unverified as in criterion 2.4 is modified
to 0.6 SQ.

Note to 14.3: If the evaluation of a C/S system does not give an Acceptable resulr,
then reverification is performed as defined in Annex C. If one component of the
dual CIS system is evaluated as Acceptable, no remeasurement is performed.

(d}

(e)

()

()
(h)

14. 3@ &:

(WoFE MEAAME (MOX. HEU) EMHESMITH)

C/STRZWLEURMF—HITABHEE £4T, E5HIC

(i) UFe¥ U0y ¥—i3, ERAMETABRRVBIRBAK>WTIRABTS.

(ii) UZE., USERTUOBX, ALy bl arsydeantUibe
W, BRABRBTARLFEARHAK>WTRET 5.

(il o0y ¥, BAHASKRACEOMOBHRERR., ERARBCARX
BKonwTRBT 5.

(iv) U SUTotto s by B8 (HATBEES) 1. ERARBETARKR
RicowThABT 5.

C/STREVWNUARA P - 2R ARBEEIT, 26K

(i) UFe¥ Y 4—i1, BREMETAERBIOVWTIRETS.

(ii) UH. USZRUVUOBR. RV b BBKRAI v T EELULS
Hil, BROMSTXARBII>OWTHET 5,

(Gil)BHowy ¥, BERAKRTEOMOMRMEARR., BRERABTABER
RBILoWTHRET S,

(iv)] U2 SUFofad 02 HR (MAETEEY) 3. SRIRSTARX
HBiowthEts,

C/ASTRLZWDUR S - AR AKMEL. BEARBTARRHAILO VT

BBTs.

BRVTESC/S (HBCHEE) FihHsMENAHRIBEREDZEI 2w,

B2 ACHE T8 NRIA7EORRBBL0.6SQICEXR TS,

C/S./Z-r.-’-\ﬂ)ﬂfﬁ#bﬁgf%éﬁﬁﬁ‘ﬁbﬂ&#aﬁiﬁ‘“ﬂ. HECiiEE2
h2BRBEHEKET S, Fa7AC/SYAFAOHAD I DOHRRERIOERTE
HLOREEMBEBEGR. BRELREE LRV,
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VERIFICATION MEASUREMENTS AT
FABRICATION PLANTS HANDLING DIRECT-USE MATERIAL (MOX, HEU)

MATERIAL  |mAINM FAYERIAL TYPE|DEFECT TYPE |DEFECT DESCRIPTION |KEASURENENTS PAPPLICARLE |RECORSIDED INSTRBENTS
DESIRIPTIOH|STRATUN | COMPORENTS REQUIRED FETHO0
e Py Pu Ross [va o0 PU RADIATION |k PLEC, PHCE, TiHOS
HITRATE ' INVS
SOLUTION
(50) PARTIAL PARY GF PU HISSING[PU CONTERT F XRFU + EBAL or ELTH
KEDG + EEAL or ELTH
PLEC + SLNC, THOS
FHVS + SLKC + ERAL
BIAS PU CONTEHT BIAS  |PU OONTENT C or b + D|KEDG + ELTH or ERAL
E CMR + SLNC
A
PUO, L] tROSS B0 PU PU RADIATION [N HLHG, PHCO, THAS
ARD MO
POWDER PARTIAL PART OF PU HISSING]PU CONTENT F HLNE + SLEE, Thas
(PD, HO)
BIAS PU CONTENY BIAS  |PU CONTENT E CALR + SLKC
-] DA
[=1) GROSS b0 URANILM Off HEW [0 RADIATIOH | PHEH, Thas
POWDER,  |GMLEL REPLACED BY LEU PRIG, THOS
U HETAL
(B0, HE) PARTIAL _°  |PART GF HEW U ENRICENERT, |B + F PHOM, THGS + EBAL
HISSING MET WEIGHT F e
KEW/LEY BIAS U-235 COUTENT BIAS|U cONTERT B+0D oA
IH-PROCESS |PODER |y moss KO PUAUY PU RADIATICN |9 s 1)
i BEU
PELLETS |ONLEV
(x9, D), U RADIATION (B PHCH, THOS
L1QUIDS
(50) PARYIAL PART OF PU/HEU  *|PU CONTENT B+F THVS + EBAL + SLHC, THOS
HISSING
Ut CONTEHT B+ F PHOS, THOS + EBAL
] B1AS PU/U-235 COATENT [Pt CONTENT E CALR + SIHE
HEW BIAS B+D DA
LEV
U CouTERT B+D DA
Note:

(1) Pu glove box counter (under development) may be used where available.

# B oW o %

(BOR ARFAGR (MOX. HEU) ROBSWITH)

E-E

(HEF A o5 [HOX,HEU) £M YR D> BT TH)

BATERIAL | MATn HATERIAL TVPE | DEFECT TYPE | DEFECT CESCRIPTION | KEASUREMEXTS APPLICABLE | RECOMREMDED IXSTAUENTS
CATEROAY | STRATIY CORPOHENTS REQUIRED KETHO®
FEED PU AITRATE | 20 CRUSS KO FU U RAIATION [ PLEC, FACG, THOS
SOLUTION s
{s0)
PARTIAL PART OF PU HISTHG | P coumanT F XREF + EBAL OR ELTA
KEDG + EBAL OR LY
PLBE ¢ SLME, THOS
IHVS + SLEE + EBAL
BIAS PU CONTENT BIAS U CONTENT GOR D+ D|XEDG + ELIY O EBAL
E CALR + SLAC
DA
P02 Mp [ PU s KN U RADTATION ] HLNC, PACG, THOS
KOX POVDER .
{P0,K0) PARTIAL PART OF PU HISSIXG | PU CONTENT F HLKC + SLNE, THOS
BIIS PU CONTENT BIAS PU CONTEIT E CALR ¢ SLNC
Btb PA
uht eovoen | kEy =i~ HO GRANIUH OR HED | RADLITION ] PKCH, THOS
WL | oeEp REPLACED BY LEU PACG, THOS
(#0,08)
PARTIIL PART GF HEY HISSISC [U EXAlQUEDT, B+ F PHCH, THOS + EBLL
HET YEIGHT . F avee
BIAS U-235 CONTEAT BIAS [ U CONTENT BeD DA
TN-PROCESS | POYDER 4¥D | FU GROSS o PO PU RADIATION A Tes(1)
PELLEES | Hap U BADTATION B PHCN, THOS
{wa,0). { OHLEV
LIQUIDS PARTIAL PART OF PU/HEY PU CONTERT B+ F IHYS + EBAL + SLHC, THGS
50 HISSIRG ¥ CONTENT B+F PHCH, THIS ¢ EBAL
8145 PU/-238 CONTERT PU’ COHTENT [ CALR + SUNC
BIAS B+O DA
. U cONTENT B+D o
%

1

Pu¥o—-F#oebahovd— (RN BEmeddl@lToestas,
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FABRICATION PLANTS HANDLING DIRECT-USE MATERIAL (MOX, HEU)

VERIFICATION MEASUREMENTS AT

B W OE &

(Me# HEMNAHNR (MOX., HEU) £2ROYBSWIIH)

& =2

(R R% A4 [NOX, HEU]) &MV EI NI IH)

[aremas lmn Trerta Tvpe|perect TrPe [perecT oEsctPTIOH [HEkamEENTS  |appLTCARLE|REcRsEIoED TRSTRIBEITS
[oesmipTIoN|STRAT  oeroaETS REQWIRED HETROD
14-PROCESS [SCRAP 1] CR0SS HO PUAY PU RADIATION [H muc
(cont*d}  |{s0), [=0)
UASTE PALEU
() U RADIATION [0 PHCH, THAS
PARTIAL PART OF PUKEW  |PLY CONTENT o+ F {sexc + SLHC, THOS
HISSIXG IHVG + PHCG + EOAL
U CONTENT B+ F PHOE + EBAL
P B1AS PU/U-235 CONTENT |PU CONTEHT B CALR + PHCG
HEY BIAS B+ 0 A
LEY
U CONTENT 8 +D DA
1MTER- FeR ROOS |PU GROSS 5 PU PU RADIATION [H FRIC
HEDIATE (FR) HEU PHON
PRODUCT
PARTIAL PAAT OF PU/HEY Pl CONTENT F FPIC + SLNC
HISSING
ATR or  |PU - GROSS %o PUAY FU RADIATICH M BLKC
LMz ROOS [DNLEU ® PHCH
CFR)
PARTIAL PART OF PU HISSING|PY CONTENT F HLNC + SLMC + HH-& (2)
PRODICT FBR PU GRUSS HO PUSD PU RADIATION i urae
ASSENBLY [HEw PO
)
PAREIAL  [PART OF PUZHEW  |Pu CONTEWT F UFBL + SLKC
[MISSING
ATR and  |PU GROSS %o PUA PU RADIATION |8 HLNC
irs DNLEU PHECL
ASSENSLY PHON
(FH)
PARTIAL PART OF PU MISSIKGIPU CONTENT F HLNC + SLUC + BH-& (2)
PRCL + SLHC + HM-4 (2)
Note:

{2) HM-4 used for active length determination only.

BATERTIL RAIH MATERIA. TYFE | DEFECT TYFE [ DEFECT DESCRIPTION HEASUREMERTS APPLICABLE { RECONNENDED INSTRUKENTS
CAEGIRY | STRATLM | GONPOVIEMTS SEQUERED HETHOD ’
IN-PROCESS | SCRAP(SC), | P2 GROSS HO FUAU Fif RADTATION ] ELBC
{coat*d) vistE(vH) | BER U BADIATEOH H PHCE, TGS
DOLEY
PARTIAL PART OF PL/HEU Fd CONYENT B+F HLRC + SLEC, THOS .
HiISSIRG IRVS + FECG + EBAL
U COMTERT B+F PHCH + EBAL
1] BIAS PUAU-235 CONTEHT PU CONTENT E CME + PHCG-
HEY BIAS B+D 04
LEU U COMTENT Be+D oA
IHIER- FBt ROGS | PO &R05S 0 A M MDIATICE | H FPIC
HEDITE | (FR) HED : pucH
PRoDUCT
PARTIAL PART OF PU/EU PU COBTERT F FPIC + SLEC
AISSING
ATR 0R (] RS KO PUAY FU RADTATION H ELHG
V2 RODS DHELET PHCH
[G))
PARTEAL PART €F PO PISSING Pd COMTERT F HANG + SLHC + BN-41{2)
PROTUCT FBR bail =15 KO PO PU RADIATION H [1}1:4
ASSEABLY hiial] [
(FH)
PARTIAL PART OF PU/KEU PU COHTENT F UFBC « SLEC
KISSTNG
ATH iKD ] GROSS 50 PN PU RADIATION n ELRC
L 28 i) PHCL
ASSENELY PKCH
m
PARTIAL PIRT OF PU NISSING PU COATERE F HLNC + SLHC + EN-4(2)
PICL + SLEC + IN-4(2)
o

(2)

HM~ 4 REHZRORB K20 T OAMIIY 5.
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SECTION 7

REPROCESSING PLANTS

These criteria also cover conversion lines for
plutonivm and uraniom product to oxide at a
Teprocessing plant or at a separate plutonium
conversion facility.

Examination of records and reports

The facility accounting and operating records and supporting documents are
examined for correctness and internal comsistency. This examination s
performed during inspections in such 2 manner that at material balance closing

all records have been examined.

The facility accounting records are compared with inventory change

] (ICR), material balance (MBR) and any special reports sent by the State to the

JAEA. This comparison may be performed at the facility, or at headquarters on
the basis of inspection reports and data extracted from the records.

The list of inventory items (LII) received from the operator at the time
of the physical inventory verification (PIV) is compared for consistency with the
material balance report (MBR) and associated physical inventory listing (PIL).

The inventory change reports (ICRs) and the material balance teports
(MBRs) are compared for consistency.

Physical Inventory Verification (PTV)

There is one PIV of a physical inventory taking by the operator (PIT) each
calendar year during which the activities in 2.2.2.6 are carried out. The period
between PIVs does not exceed 14 months.

Notes to 2.1:

(I) = Specific provisions for a PIV of @ PIT are given in Anéx B.

{2) The time taken to complete post-PIV activities should not exceed 3 months.
This limit &s not used in the evaluation in inspection goal attainment. ..

Spent fuel is verified as in (a)-(d):

{2) For that part of thc spent fuel under dual C/S, both C/S systems are

(MTE BUETH)
w7

BPAREITS

ZHhEoDERIR, FAETHIRIBE P uERKBICISH P u AT URKORLS
NOERIHBENRELT S,

. ERrHEsHoRs

L1 HBRONERES. RERBRCHBISOERS EABSAECOWTRETS.
ZORBIHEEPCOHREEZMCIBATIATORBOREREL & 248>,

1.2 ERHBERBEEHTGHEE (ICR) , ‘ﬂ.’)ﬂ.ﬂliﬁﬁ (MBR) . ¥0H#iOEH»S
TAEARROhIBIRE LN TS, CORRIRBESATREA SHBLE
FodlBIWTHERRHIAEATEEYS.,

L3 MERMKEB(PIV) FREREMSRIMoEHMZAMER (LI 1) 24HNKR
X@EE (MBR) RUTARMRTHNEUEMR (P IL) tRNLEARQE
¥35,

1.4 ZEZEHEE (ICR) LHANXELS (MBR) RHBRLEAHERET S,

2. HERRB (PI1V)

2] HFBECHERAICLIOHERRB (PIT) oP 1 VELEFW, +OMK2.2 -
2.6 OFEBDEXKTS, PIVHISKOPIVECONWMRIAA THATH2OR
Vi,

2,108 :
(1} PITOPI VIEHT DM HIE X MBDBICSRT,
(2) PIVEONBORTRIANEHATIRAS Y,
Z OB R R AR R O R I Ay,

2.2 MMEMER@-UCEYRET S,
(a) BHHEMHBON, FaFZLC/SFLbaMiil,. MWAOU/SY AT 0E RN
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cvaluated. Seals are verified with low(153)/medium(66) detection
probability.

In addition, that spent fuel is item counted, or a spent fuel inventory
check is performed, Jf since the previous PTV:

(i) receipts of spent fuel have taken place without measures being taken
to ensure that after unloading no nuclear material was reloaded
before each cask left the facility; 5§

(if) the contents of all spent fuel casks shipped have not been at least
item counted as in 3.2(2) or sealed as in 3.2(b); B¥

(iii) the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of
the area under surveillance have not been confirmed s in 3.2(e); B

(iv) the dual C/S system cannot be evaluated during the inspection as
- Acceptable C/S (dval or single, see Annex C);

For that part of the spent fuel under single CfS based on surveillance,
the film/tape is evaluated and the spent fuel js item counted, or a spent
fuel inventory check is performed,

In addition, that spent fuel is verified with medium(153)/high(66) detection
prebability for gross defects J§ since the previons PIV:

(i) any receipt of spent fuel has rot been verified as in 3.1, or measures
have not been taken to ensure no nuclear material was reloaded
before each cask left the facility;

(ii) the contents of all spent fuel casks shipped have not been at least
item counted using one of the alternatives in 3.2(a)-(d);

(iii) the contents of containers suitable for removing 0.3 SQ or more of
spent fuei (including empty casks) which have been moved out of
the area under surveillance have not beexn confirmed as in 3.2(e);

(iv) any transfer to the mechanical cell has not been item counted and
identified as in 5.1;

For that part of the spent fuel under single C/S bazed on seals, the seals
are verified with low(153)/medium(66) detection probability, and in the
storage sections selected for seal verification the spent fuel is item counted
or a spent fuel inventory check is performed;

Any spent fuel which is ot under /S is item counted, or a spent fuel
‘inventory check is performed, and verified with medium(153)/high(66)
detection probability for gross defects.

(b)

(c)

(d)

2.2 @

(n

(2)

(3)

(1)

(WTH HABRITM®)

T3, HPLERSRETNBT S,

EHI, WEOPI VIR, XOB&CEENSFSE:ARDE TS, XidE

AEBEERRELT.

(i) FUALEEAFBRHEIARYBEShER, EF YA 7 FERPSHVWES
NEHEHHRABCASATATUANI L ERETIEHOERHNM
Bhiedo g, X

(D) VRSN ETATORAEBHF Y A7 OWEN. P bi2(@)k
SYVRRBRBET S, Rids.2b)ick VEHBL 2o 2iE,. XiT.

(HHDEBERTEROAABH LESAFRMN20.3SQUEBHRRIYFF
(BERevAP2EGY) OWEN, 3.2(e)l I RBEATVRVWEA.
.

(iv) FaFPAC/SYAFANERNICERTESC/ S (FaP ARy
Fh, SRCEBM) LHEHETE LVWEE,

BEHERHON, BHEBAWEYY Y LC/STILH588R. 72107~

TEREL., CAERBEARNE TS, LUHHERHEERERITD.

EBK, WEOPI VU, XOoBSCREEFNRE:hBaRpT BRI

SnTRBYS.

(i) $RTORAEBBOZANNLICIVATSh Al kb, XEEFY
RINERPEHROVHEIIIHKHPHRIBUHARIATWRWZ L %
HETLILEHOERIEOA L M- 254,

(i) BVWHIAETARTOEAEBR Xy A7 OdEs, 22 L 53, 2(a)-
UCEDIAD IS LVARBED T TWanEE.

GINERTEROAABD LSRN 2.3 QUEBHARR Y7
(v A7 EH0) OREN,. 3.2l IVRBSATVRVDE,

(iv) RAZANEAADTIRTOBEES. LICk Y Atz shd. AEbL{ThH
hTwnwhnids,

HEEBEOR, HAZAWEI Y WC/STLHHTRR. HORERAN

ETRBL, HARZLBALFBEZNOEARRH EARNZT s ». XX

BHEBMEERE E{FD.

CASTRAWTATOHMAHABHBARMES S, N HHEBHERRE

v, S6LBRARPTRARERAR > WTRET S,

#®:

RBOEDOEBHFMBBEURTR. EO0h e FHESLH-TEERERES
hEYERBEBHIALTOARITARLGAS,

HAHERBORA T — A 2EEI YL LY TY T IS AR DWTRH
BIZIHPEVIBAHTHSUAE, TOEOIKLTHIENTES,
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Notes 10 2.2: :

(1)  The spent fuel inventory check for verification is acceptable only for multiple
Iayer spent fuel stores using approved procedures.

(2) Where it is more efficient, the entire stratum of spent fuel may be verified
Jor gross defects rather than a random sample.

(3) If the CIS system has been evaluated as not Acceptable ot any time during
the MBPF, then reverification at the PIV is performed as in Annex C if such
reverification has not already taken place.

{4) Irradiated nuclear material in forms other than those described in 2.2 is
verified as in 2.5.

(3) For spent fuel in closed containers (or covered baskets), verification is
performed in accordance with Annex F, para. 6.2

(6) When a dual C/S system consists of seals and surveillance and the

. circumstances in 2.2(a)(i) or (a)(ii) arise, the seal verification may be
increased to medium(153)/high(66) in Keu of item counting or a spent fuel
inventory check.

Plutonivm and uranium solutions are verified as in (a)-{c):

{a) Plutonivm and HEU so]i:tions are verified with high detection probability
for gross, partial and bias defects;

(b) Natural wranium and LEU solutions are verified with
medivm(153)/high(66) detection probability for gross and partial defects;

(c) Depleted vranjum solutions are verified with medium(153)/high(66)
detection probability for gross defects:

Note to 2.3: For a PIT/PIV, solutions are normally collected in calibrated tanks.

Product and intermediate compounds (in the case that a conversion line is part
of the reprocessing plant or at a separate plutonium conversion facility) not
under C/S at the time of the PIV are item counted and verified as in (a) and

®):

(2) Pltonivm and HEU compoonds are verified with high detection
probability for gross, partial and bias defects;

(b) Uranium compounds are verified with medinm(153)/high(66) detection
probability for gross, partial and bias defects for LEU, for gross and
partial defects for natural vranjum and for gross defects for depleted
uranjum.

Notes 10 2.4:

(1)  For uranium, bias defect measurements may be replaced by parrial defect
measurements performed with a standard deviation not greater than 0.06.

(2)  When representative sampling is not possible or when NDA is more accurate
than DA (ie, dirty scrap or residual hold-up after clean-out of identified
equipment), partial defect tests are performed with the best available

2.3
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procedure in lien of bias defect tests. For residual hold-up in identifted
equipment, procedures for implementation and evaluation will be approved
by the DDG-SG.

Nuclear material in waste (solotions or solids) not under C/S is verified with
high detection probability for direct use material, and medium(153)/high(66)
detection probability for indircct use material, for gross defects.

For material (othcr than spent fuel} under C/S at the time of the PIV, the CfS
is evaluated as in (a) and (b):

(a) For direct-use nuclear material, seal verification is performed with medinm
detection probability. For such material that has been under G/S for one
month {timeliness goal) or more following verification with high detection
probability for pross, partial and bias defects, the items are counted and
identified and remeasurement is performed with 10% detection probability
for gross and partial defects. Where dual C/S systems are employed, both
C/S systems are evaluated; the requirements, if any, for remeasurement
are as specified in Ammex G;

(b) For indirect-use nuclear material, seal verification is performed with
Iow(153)/medium(66) detection probability. For material that has been
under C/S for a year (timeliness goal) or more following verification as
for material not under C/S at PIV, remeasurement is performed at 10%
detection probability and for one defect test less than for material not
under C/S at PIV (e.g., gross defects rather than gross and partial defects).

Note to 2.6 If the evaluation of a CIS system does not give an Acceptable result,
then revenification is performed as defined in Annex C. If there is clear evidence
at the PIV that the CS has not been Acceptable, such reverg‘icmom are performed
during the PIV whenever possible.

The amount of nuclear material which is not verified does not exceed 0.3 SQ
for each material type.

Notes to 2.7:

(1) This quantily is the nuclear material which is neither item cowzred nor
verified by any verification method (see Annex A). This quantity does not
include the nuclear material removed from the inventory after the PIT without
verification (see Annex B).

(2) See also Annex F, para. 3.2, for the effect such unvenﬁed material has on
the sampling plans for the PIV.

Verification of domestic and intemaﬁonal_ mansfers

Receipts of spent fuel into the spent fue) pond are verified as in (2)-(c):

(a) Where the spent fuel was item counted and verified at the shipping facility
as in 3.1(b) and shipped in a sealed cask, the seal on the shipping cask is
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verified and continuity of imowledge is maintained over the contents until
unloading is completed;

Where the spent fuel either was shipped unsealed (without or with
verification) or was sealed but not verified as in this paragraph at the
shipping facility, the spent fuel is item counted and verified with
medium(153)/high(66) detection probability for gross defects, after receipt
following notification to the Agency, Eiffisf during unloading Bf by
automated verification of the cask contents using a combination of a CS
system and an independent or authenticated NDA instrument;

Where the spent foel was not verified at the shipping facility and is
transferred in closed containers which will not be opened until the fue)
is fed to the mechanical cell, each container is identified when unloaded
from the cask and methods are used to verify the number of fuel
assemblies in the container, e.g., by NDA.

Notes to 3.1:

1)

2

Receipts of direct-use material are verified not later than at the neq
inspection for timely detection purposes.

Measures are taken to ensure that afier unloading of a cask no nuclear
material is reloaded before the cesk leaves the facility.

Shipments of spent fuel and movements of containers svitable for removing
spent fue) from the spent fuel pond are verified, following notification to the

Agency, as in (a)-(e):

O]

®)

©

(@

=

Where the spent fuel will not be item counted and verified as in this
paragraph at the receiving facility, it is item counted and verified with
medium(153)/high{66) detection probability for gross defects and continuity
of knowledge is maintained until the shipping container is placed under

Agency seal;

Where the spent fuel will be item counted and verified as in 3.2(a) at the
receiving facility, measures are used to ensure that the contents of the
spent fuel cask are not altered before shipment;

‘Where the spent fuel is transferred in closed containers which will not be
opened at the receiving facility, metheds are used to verify the number of
fuel assemblies in the closed containers, e.g., by NDA;

Transfers of spent fuel into containers which will be shipped to long-term
storage under safeguards but will be difficult-to-access are verified in
accordance with para.1(b) of Annex D and the container is placed under
dual C/S;

Regarding containers suitable for removing 0.3 SQ or more of spent fuel
(including empty casks), prior to such containers leaving the spent fuei
pond surveillance area measures are taken to confirm the operator’s
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declaration of contents. Such measures may include inspections to

supplement the installed C/S system in maintaining continuity of
knowledge of the spent fuel pond inventory.

Notes to 3.2:

(1) The completmm of spent fuel transfer verification (Le., the number of cask
mavements) is confirmed through C/S (surveillance) evaluation.

(2} Armangements should be made, where necessary, to identify containers suitable
Jor removing 0.3 5Q or more of spent fuel, 1o receive notification of
movements of such containers and to confirm the operator’s statemens of
the nuclear material content of such containers. If the activities in 3.2 are
not performed, the additional requirements in 2.2(a), 2.2(b), 9.3(a) and
9.4(b) apply. Regarding containers suitable for removing less than 0.3 S0,
see para. 6.4 of Annex C.

(3} Al seals are verified after detachment or in-situ. Application of an electronic
seal by the facility operator while under surveillance is acceptable when
performed in accordance with approved Agency procedures. If there is a
history of repeated loss of seals, then the Agency will make arrangements io

" verify before shipment.

Other transfers to and from the facility are verified as in (a)-(c):

(a) Transfers of plutonium and HEU from a reprocessing plant are item
counted and verified with high detection probability for gross, partial and
bias defects, and all such transfers are made under C/S (seal or inspector
observation).

Hiwavet, when such transfers are by pipeline (or similar means) to
another facihty, verification of transfers may be omitted if the PIVs and
interim inspections for timely detection purposes at the two facilities are
performed simultaneously;

(b) Transfers of plutonium and HEU to and from a plutonium/furanium
conversion facility are verified as in (i)-(iif):

(i} Receipts and shipments not under C/S are item counted and verified
as in 2.4(a);

(ii) For receipts under /S (seal), seal verification is performed with
medium detection probability. In addition, the material is item
counted and verified as in 2.4(a) if the material was not so verified
at the shipping facility;

(iii) For shipments under C/S (seal), the material is item counted and
verified as in 2.4(a) before seal application, or seals are applied
without such verification if the material will be so verified at the

" receiving facility;

(c) Transfers of indirect-use material are verified as in (i)-(iii):
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4.1

(@} Receipts and shipments not under C/S are item counted and verified
as in 2.4(b);

(i) For receipts under C/S (seal), seal verification is performed with

low(153)/medinm{66) detection probability. In addition, the material

is item counted and verified as in 2.4(b) if the material was not so
verified at the shipping facility;

(iif) For shipments under C/S (seal) the material is item counted and
verified as in 2.4(b) before seal application, or seals are applied
without such verification ff the material will be so verified at the
receiving facility.

Notes 1o 3.3:

(I)  The transfers covered by 3.3(a) include the transfer of product material from
a reprocessing plant to a separate plutonium conversion facility.

(2) Yo simplify verification at inspections for timely detection purposes, continuity
of Imowledge can be maintained using CJS.

(3} Receipts of direct-use material are verified no later than at the next uupecuon
for timely detection purposes.

(4) Wuh regard 1o 3.3(b)(iif) and (c)(iii), sealing without verification should be
done only when arrangements have been made for verification at the receiving
faciliy.

(5) Transfers of indirect-use material are verified to the extent that such
verifications can be performed during inspections for other purposes. In order
to improve coverage of such transfers, procedures approved by DDG-SG using
randomization will be implemented where appbcable as Soom as arrangements
can be made with the Statefoperator.

The sum of receipts and shipments of each unirradiated and iradiated direct-
use material type which is not verified does not exceed 0.3 SQ during a material
balance period and C/S measures confirm that no more than (0.3 SO of
plutenium or HEU product could have been shipped from the product store
without having been covered by the verification.

Verification of other inventory changes

Nuclear material to be transferred to measured discards, other inventory
decreases (except shipments, nuclear losses, category changes or accidental
losses), or nuclear materia) transferred to retained waste(153), is verified at the
PIV and at interim inspections to the extent required to keep the total amount
of such unverified inventory changes below 0.5 SQ per MBP for each material
type. Such verification is for gross defects.

Notes 1o 4.1:

(1) Arangements should be made with facility operators so that all ransfers to
measured discards, and retained waste(153), which would exceed oppropriate
annual Kmits are available for inspection.
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5.1

5.2

53

(2) Any accidental loss is followed up and evaluated.
Transfers of nuclear material between MBAs are verified as in (a) and (b):

(a) Each transfer of dissolver solution to the process is verified by volume or
weight measurement, sampling, and analysis for Pu and U with a capability
to detect measurement biases, and C/S is maintained to detect alt such
transfers;

(b) All transfers of plutonium and HEU product materizl from the process
MBA are verified with a capability to detect measurement biases.

Nuclear material which has become subject to safeguards and which can be

verified during inspections for other purposes is verified to the same standard
as at a PIV (sec 2.2).

Verification at other strategic points

C/S is maintained to detect all transfers of spent fuel assemblies or rods from
the spent fuel pond to the mechanical cell (chop/fieach) and all transferred items
are counted and, where possible, identified.

The following activities are performed at strategic points in the process area:

(2) The status of process, product and waste vessels is reviewed by instrument
readings and through recorded data;

{b) The completion of dissolution is verified;
{c) Recycle material is sampled for analysis when appropriate.

In case of an extended shutdown of the process area, the following activities
are performed:

(a) Verification of the operator’s record of the inventory in the process area
(also when the inventory is nearly zero) (see 11.3);

(b) Continuation of safeguards measures at the input end (spent fuel pond
and mechanical cell), at the process output end, and in the product area;

() If the evaluation of a C/S system does not give an Acceptable result,
appropriate measures are implemented so as 10 reestablish the inventory
of nuclear material at the facility. For the process area, this may include
sampling of tanks and checking of process strip chart recorders.

Noteste 5: - .. . .
(1)  For assuring the completeness of the verifications in 5, use may also be made
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of operational data provided by the facility operator (e.g, in-p!ém radiation
monitors, strip chart records).

(2}  Regarding 5.3, extended shutdown means longer than 1 month (timeliness
goal).

Confirmation of the absence of unrecorded production of direct-use
material from material subject to safeguards,
Not applicable to these facilities.

Conﬁrination of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that the
nuciear material presented for verification has not been borrowed from other
material suitable for borrowing in the State,

Material Balance Evaluation

Shipper-receiver differences (SRDs) are evaluated for statistical significance
whenever MUF and MUF-D are evaluated (sec 8.2 and 8.3) as well as when
the sum of the values of all SRDs during the material balance period is greater
than 0.1 SQ.

MUF is evaluated for statistical and safeguards significance using data for
measurement wncertainties consistent with those on which the international
standards of accountancy are based.

The operator/inspector difference statistic (D) values are calculated for those
strata for which bias defect verification andfor partial defect verification is
required. The corresponding contributions to the overall D statistic or to
MUF-D (as appropriate} and their uncertainty (standard deviation) are
calculated. The overall D statistic or MUF-D is evalvated for statistical and
safepuards significance.

Notes to & _

(1)  The defect tests are evaluated and discrepancies and anomalies identified.

(2) The evaluation of SRDs at repmcming plants must ake account of the
different bases for shipper and receiver values and the long time interval
between spent fuel shipmens and disolution. Reprocessing plant SRDs are
afren resolved for a group of sh:pmmr items (eg, a campaign) utilizing
uranium balances and reactor histories in addition to Pu estimates (shipper)
and measurements (receiver).

(3) . If the inventory of a material type is less than 2 SQ, MUF and MUF-D are
not evaluated for that material type.
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9.1

9.2

9.3

Verification activities serving timely detection purposes (see Annex E), as
specified in 9.2-9.4, are carried aut at interim inspections or during continuous
inspections. (Activities carried out at a PIV also serve timely detection
purposes), Verifications are pcrformed in accordance with the following
conditions applicable to reprocessing plants when more than 1 SQ of the
relevant material category is present at a facility:

(a) Verifications of spent fuel are carried out four times per calendar year
at quarterly intervals;

(b) Verifications of -in-pmcus and product plutonium or HEU are carried
out twelve times per calendar year at monthly intervals.

Note to 9.1: The period between any two consecutive verifications should be no
more than 3 months plus 3 weeks (15 weeks) for spent fuel, and no more than 1
month plis one week for in-process and separated plutonium and HEU. If the
Iast ven_ﬁcmon is moved from the end of a Yyear to the begmnmg of the next year
and is performed within the allowable period since the previous venﬁcauon, it can
be considered for evaluation far the first year..

The facility acwuntmg and operating records are examined, and an updated
book inventory is established for those material mtegones which are verified
during the inspection.

Spent fuel is verified as in (a)-(=)

(a) For that part of the spent fuel under dual C/S at least one device of each
dual system is evaluated. When during the inspection one such device is
evaluated as Conclusive positive, it is not necessary to evaluate the other
device. When evaluation cannot be completed during the inspection, both
devices are evalvated. Where seals are used, they are verified with low
detection probability.

In addition, where the dual system uses seals and surveillance and the
latter has been evaluated as Conclusive positive, the seals are verified
with low detection probability ¥, since the previous inspection serving
timely detection purposes:

- receipts of spent fuel have taken place without measures being taken
to ensure that after unloading no nuclear material was reloaded before
each casks left the facility;

- the contents of all spent fuel casks shipped have not been at least item
counted using one of the alternatives in 3.2;

- the contents of containers suitable for removing 0.3 SQ or more of
spent fuel which have been moved out of the arca under surveillance
have not been confinmed as in 3.2(e);

(13 ROEIW)
8, HAWHDHBNOMWERCBYSRBED
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2.4

(b) For that part of spent fuel under single C/S based on surveillance, the
C/S system is evaluated.

In addition, that spent fuel is item counted, or a spent fuel inventory
check is performed, and verified with low(153)/medium(66) detection
probability for gross defects 3 since the previous inspection serving timely
detection purposes:

- any receipt of spent fuel has not been verified as in 3.1, or measures
have not be taken to ensure that after unloading no nuclear material
was reloaded before each cask left the facility;

- the contents of all spent fuel casks shipped have not been at least item
counted using one of the alternatives in 3.2;

- the contents of containers suitable for removing 03 SQ or more of
spent fuel which have been moved out of the area under surveillance
have not been confirmed as in 3.2(e);

- any transfer to the mechanical cell has not been item counted and
identified as in 5.1; BEH

~ the surveillance was Inconclusive for the previous surveillance period;

(¢} For that part of the spent foel under single C/S based on seals, the seals
are verified with low detection probability;

(d) Spent fuel not under C/S is item coonted and verified with
low(153)/medivm(66) detection probability for gross defects;

(e} The presence of any spent fuel assemblies in the mechanical cell is
verified through human surveillance.

Notes to 9.3:

(1} For spent fuel in closed containers (or covered baskets), verification is

performed in accordance with Annex F, para. 6.2,

{2) Where it is more efficient, the entire stratum of spent fuel may be verified
Jor gross defects rather than a random sample.

(3) If the evaluation of a C/S system gives a Conclusive Negative result,
reverification is performed as defined in Annex C.

In-pracess and product plutonium and HEU is verified as (a)-(d):

(a) Product material in storage not under C/S js verified with

medium(153)/high(66) detection probability for gross and partial defects;

(b) In-process inventory is verified using procedures approved by DDG-SG;

{¢) Such material in waste not under C/S s verified with
medium(153)/high(66) detection probability for gross defecis;
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9.5

10.

101

102

10.3

(d) For such material under G/S, the C/S is evalvated and items are item

counted, where applicable.  Seal verification is performed with
low(153)/medium(66) detection probability. :

Notes (o 9.4

(1)  The procedures in 9.4(b} would include results from- NRTA or other schemes
approved by DDG-$G, and for the case of an edended shutdown of the
process area, would incorporate the activities in 5.3, Where NRTA or other
schemes are used, appropriate authentication of the system is required.

(2) I the C/S is evaluated as not Acceptable, reverification is performed as in
Annex C.

{3)  Regarding 9.4(a), if the inventory of HEU or Pu is less than 3 50, only gross
defect tests are performed on that material type.

The amount of nuclear material which is not verified for timely detection
purposes should not normally exceed 0.6 SQ for each material type (direct-use).

Notes to 9.5:

(1) If the amount not verified exceeds 0.6 SO, see Annex E, para. 3.1 for the
effect that excess (maxdmum 0.3 SQ) has on sampling plans.

(2) For exceptional circumstances where a non-random approach is used, see
Annex E, para. 3.2

Discrepancy and anomaly follow-up
All anomalies are followed up.

When the sum of unresolved discrepancies and anomalies at the end of the
calendar year involves a total of 1 SQ or more of nuclear material of any
material type, the actions necessary to decide whether or not such discrepancies
or anomalies would indicate diversion are completed as quickly as possible, but
in any case, by 15 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining
unresolved from previous years.

Follow-up activities for anomalies involving nuclear material are judged to be
carried out in & timely manner if the following condition is met:

Whenever the amount of nuclear material in a nuclear material type which is
involved in vnresolved anomalies exceeds 1 SQ, sufficient anomaties are resolved
to bring this total amount below 1 SQ within:

« 1 month for unirradiated direct-use material;

- 3 months for irradiated direct-use material;

- 6 months for indirect-use material
from confirmation of the anomaly.

(HT#E FHABIA)
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11.

111

112

113

121

122

Notes 10 10.3:

(1) VWhen follow-up activities include sampling and analysis, the periods for
direct-use material may be extended up to 6 monihs.

{2)  This criterion is evaluated together with para. 9 for the timeliness component
of the inspection goal,

Verification of design information

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and verified, according to established
Agency procedures.

Design information is re-examined at least once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have
a bearing on currently applied safeguards.

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjustments are
implemented.

Note 10 11.3: If medifications occur after hot operation, arrangements should be
made with the operator to provide design information verification capability.

Verification of Operator’s measurement system

Conclusions on the quality and functioning of the operator’s measurement
systém are drawn during each MBP.

The operator’s measurement system is verified through carrying out the
following activities, which are normally performed in connection with other
routine inspection activities:

{a) Observations of the calibration and recalibration of scales, vessels, and
other nuclear measuring equipment used for accounting purposes,
including the calibration of scales by means of weight standards provided

by the Agency;

(¢) Verification of the quality and functioning of the measurement system,
including analytical and NDA equipment, using independent standards
and/or duplicate samples; and

(c) Observation of aperator sampling and sample treatment procedures.

10,
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13.

13.1

132

14.

14.1

142

14.3

Confirmation of transfers

All transfers (receipts and shipments) recorded by a facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take account of
normal shipping times,

Notes 1o 13:

(1) The confinnation activities in 3.1 and 13.2 are evaluated at the State level
{See criteria for Entire States, Section 3).

(2) The confirmation of direct-use material transfers in 13.2 is initiated through
communication between the responsible Operations Sections and is obtained
by comparison of facility records, inventory change reports and notifications,
as appropriate. Transfers which contain 1 S0 or more and which can not
be confirmed within the specified period are identified for action at the State
Ievel.

Activities when inventory is less than 1 SQ and used for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 SQ

ACTIVITES WHEN TIE INVENTORY OF ANY MATERIAL TYPE Is 1SS THAN 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 SQ, the
activities in criteria 1, 10, 13 and 14.3 required for that material type are carried
out. (Activities in other criteria are not required for that material type except
as approved by the DDG-SG on the basis of thronghput considerations). -

Acnivimus usep For Evauuamion o Parrial Arrannenr o mee Insrecrion Goal wiey Tie
piventony 15 oreater Tean 1 SQ.  The inspection goal for a facility with an
inventory of any material type greater than 1 SQ is evaluated as partiaily
attained if the activities in criteria 1, 3.4, 4.1, 4.2, 4.3(66), 10 and 14.3 have been
performed for all material types, and the activities in criteria 8.1-8.2 have been
performed for material types with greater than 1 8Q inventory.

In botli cases 14.1 and 14.2 the PIV is performed in accordance with para. 2
HHEE as (a)-(0):

(a) Spent fuel not under /S is item counted, or a spent fucl inventory check
is performed, and verified with low(153)/medium(66) detection probability
for gross defects;

(b)PlutommandHEUsoluhommtanksmvcnﬁedmm
mcdlum(153)ﬂugh(66) detection probability for gross and partial defects.
LEU solutions in tanks are verified with low(153)/medium(66) detection
probability for gross and partial defects; natural and dcplcted uranium, for
gross defects.
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Flutonium  compounds not under C/5  are  verified  with
medinm(153)/high(66) detection probability for gross and partial defects.
LEU compounds not under C/$ are verified with Jow(153)/medium(66)
detection probability for gross and partial defects; patural and depleted
uranium, for gross defects;

Nuclear material in waste not under C/S is verified for gross defects with
medium(153)/high(66) detection probability for direct-use material and

-with Jow(153)/medium(66) detection probability for indirect-use material;

For material under C/S, the C/S is evaluated. Seal verification is
performed with low(153)/medium(66) detection probability. No
remeasurements are required;

The quantity of each material type unverified as in criterion 2.7 s
medified to 0.6 SQ. :

Note to 14.3: If the evaluation of a €[S system does not give an Acceptable result,
then reverification is performed as defined in Annex C except for spent fuel which
is reverified at low(153)/medium(66) detection probability for gross defects if the
C/S is Inconclusive. If one component of the dual C/S system is evaluated as
Acceptable, no remeasurement is performed.

{c)

(d)

(e}

()
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VERIFICATION MEASUREMENTS AT REPROCESSING PLANTS

® OB W E

(BAFTHE)

(Mm7T% BLEIR)

s %

BATERIAL Iﬂlll FATERIAL TYPE|OEFECT TYPE ]DEFECT DESCRIPTION |FEASUGERINTS |MII:AH.E RECCSEIDED I HSTRRENTS
CATELIRY |STRATIM | COPCIENTS REQUIRED FETROD .
-3 PLUTOHILM |PU GROSS/ Ho PV PU CONTENT (CorB) OIELTI( {1) + KEBG
IREADIJATED | RITRATE PARTIAL/BIAS |PART GF PU MISSIHG (0 orE) |pa
DIRECT-USE | SOLUT I0H PU CONTEHT BIAS
{50)
UG, FU o= NO PU P RADIATION [H HLKE
POMDER PRCG
{FO) -
PARTIAL PART OF P MISSING [PU CONTENT 4 HLKE + SLNC
. 1EVS + SLHC + EBAL
BIAS PU DONTERT BIAS P CONTENT & +0D oA
E CALR + SLHE
DESSOLYER [PU GROSS/ s PU CONTENT (CorB) [ELTH + DA
SOLUTION PARTIAL/BIAS [PART OF PU HISSINHG + D ELTH + EXED
05} PU CONTERT BIAS
DHLEY GROSS/ HO U, U COHTENT (CorB) |ELTH + DA
PARTIAL/BIAS |PART OF U HISSING +0 - ELTH + EKED
U CONTENT BIAS
IRRADIATED [HEASURED |PU, DHLEU &rosS P O U HISSING PU AR U 1] PHOG
DIRECT-U5E | DISCARDS, RADJATION DA
MASTE @23
oL, wsy
SPEAT FU, DHLEU GROSS ASSEMOLY REPLACED |ITEM COUNT, 1+H 1=
FUeEL - BY DURRY, DR aHl (3)
{SFy HISSING P, HSGH (3)
SFAT
[£3]
IHDIRECT~ |URAMIUM  |CHLED GROSS/ H U, U CONTEHT {C or B) [ELTH + DA
USE SOLUTION PARTIAL/BIAS |PART OF U HISSING + D
{50) U CONTENT BIAS
URAHIUY  |DHLEY KO URRHIL U RADIATION H PHON
POMDER N
(50 PARTIAL PART OF URAYIUH U EMRICHHENT, B + F PHCH + EBAL
HISSLEG WELGHT .
[1=1] BIAS U-235 COMTEMT BIAS [U CONTEHT B+D LY

Notes: .

(1) ELTM in this table includes electromanometers and fluid manometers (&g, water).
(2) Hull monitors are recommended where available.

(3} In special cases, e.g, for fuel with long cooling fime or where visibility is poor, and where fuel items

are sufficiently isolated.

(4) NDA based on gamma radiation, or on newtrons (under developmens), is recommended for closed

containers.

MMERIAL | HATH MITEAIAL TWPE | DEFEST TWPE | DEFECT DESCAIRTIGN | MGASURENENTS APPLICABLE | RECOANENDED INSTRUMENTS
cATEGeRY [ STRATGY | coMPoNENTS REQUIRED NETHOD
- PLUTONIUY | PO GROSS/ LR PU CONTENT £ OR B) + | ELTH{1)+ MEDG
TARADIATED | RITRATE PARYEAL/BIAS  PART OF PU AISSING (DCAE) |BA
DERECT-USE | SOLUYION PU CONTENT RIAS
{sa)
POOZ i GAlsS ELR] PU RADIATION El HLME
POVGER PG
(70}
PARTTAL PIRT OF PU HISSING | PU CONTENT F HLNG + SLNG
NS + SLEG + EBAL
BIAS PU CONTERT BEAS P CONTENT B+D Di
E CALR ¢ SLEC
DISSOLVER | PY GRO55/ HO PU, P CONTENT {CORB) »|ELTH ¢« D&
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SECTION 8

ENRICHMENT FLANTS

These criteria apply to gas centrifuge enrichment facilities under
INFCIRCf153-type agreements.

Examination of records and reports

The faclity accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination s performed
duting inspections in such a manner that at materia) balance closing all records
have been examined.

The facility accounting records are compared with inventory change (ICR),
material balance (MBR) and any special reports sent by the State to the JAEA.
This comparison may be performed at the facility, or at headquarters on the basis
of inspection reports and data extracted from the records.

Data from the list of inventory items (LIT) recsived from the operator at the time
of the physical inventory verification (PIV) are compared for consistency with the
material balance report (MBR) and associated physical inventory listing (PIL).

The inventory change reports (ICRs) and the material balance reports (MBRs)
are compared for consistency.

Physical inventory verification (PIV)

There is one PIV of a physical inventory taking by the operator (PIT) each
calendar year during which the activities in 2.2-2.3 are carried out. The period
between PIVs does not exceed 14 months.

The PIV is carried out without imterrupting the enrichment process and
consequently there is UF; in cylinders connected to the process equipment and
in process vessels at the time of the PIV. The procedure used to verify this UF,
is based either on measurements by the Agency of the cylinders connected to the
process or on the use of the operator’s measurement system,” i

Notes to 2.1:

(1) Specific provisions for a PIV of a PIT are given in Annex B, )

(2) In both procedures for verifying in-process UF, af the time of the PIV, all relevans
process load cell readings are recorded at the time selected for ending the MBP.

1.1

1.2

1.3

1.4

2.1

(MEE AWTY)

I

I 6D EEBIL, INFCIRC/158% £ FHEDOTICH BN ARLHBBRERICHES
na.

EELRGTORT

ERONRRE. BARBRURHLTOEMS L ABAEConTRETS,
ZORFRARPCOARELHL ORI CIRTORBRORBSEOLIICF S,

BROHBRGE2EMEEHEYE (ICR) . WHEXHE (MBR) . +OHEN
SITAEARELNSBYHG LHER TS, CORBRBERESERECRE»SHH
LEF—dRESHTHERIEIAEATHETS.

HEMBAW (PIV) BEEREPSZIM-o LERSEHMEAR (LT11) hdod
F=&E, HRREEE (MBR) RUETAK BT s HEANER (PIL) &
BRLESEERTETS.

EHEHRE (ICR) LHHMIXAE (MBR) LB et RET 5.

KEBRRE(PIV)

ERBCERBFLLSRERBBE (PIT) OPIVEIEFY, TOEK 2.2 -
LIDERERETSZ. PIVALKOPIVETORNBMAA 2B A TR AL
w,

PIVRBRIBEZAYFLEETS, LEF-T. P VLI ABERTTE
RYERICERSAEUFRBASEY Y Y H - ETE. TOUFORZBICH
VHFHER., TRICEMZALL VYT D T AEACEDINED, LiEBRY
R AFLOMMICK T,

2.1 Oif

(1} PITOPIVERT MBI ERHEBICAY.
(2) PIVHOLEWOUF#RBTITHREILEVT, ¥RTONETLIFORA
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For the procedure based on the operator’s measursment system, the process load

cells are independently verified so that the process load cell readings can be

transformed into Agency weight values. For the procedure based on Agency
measurements of the in-process UF,, the following steps are carried oui:

{(a) The feed to the process is.switched over to previously verified cylinders, and
the product and tails streams are switched over to emply cold traps or empty
or previously verified cylinders.

(b} The UF, in the cold traps which were in use prior to the switch-over is
transferred by the operator to empty or previously verified cylinders and these

. are detached from the process equipment for verification.

(¢) The UF, left in the feed cylinders which were in use prior to the switch-over
is verified after the cylinders are disconnected from the process equipment.

(d) The feed cylinders which are brought into operation af the switch-over as well
as the standby cylinders are verified before they are connected to the process
equipment.

{e) Immediately prior to and after the PIV, C/S measures are used to ensure
continuity of knowledge of the cylinders connected to the process.

() The verified weighis of the cylinders detached from the process are compared
with the relevant process load cell records, if available.

(3) The time taken to complete post-PIV activities should not exceed 3 months. This
limit is not used in the evaluation of inspection goal attainment.

Material not under C/S at the time of the PIV is item counted and verified as in

(@)ex:

(a) Enriched UF; cylinders are verified with medium detection probability for
gross and partial defects;

(b) Natural UF; cylinders arc verified with medium detection probability for gross
defects and low detection probability for partial defects;

(c} Depleted UF, cylinders and waste contzining uraninm is verified with medium
detection probability for gross defects.

These measurements at the PIV are supplemented by the measurements (inclading
bias defects) made during the MBP of transfers to and from the process area (see
5.1).

For material under C/S at the time of the PIV, the C/S is evaluated. Seal
verification is performed with low detection probability.

For material that was under C/S for a year (timeliness goal) or more since
verification as in 2.2, remeasurement is performed with 10% detection probability
for pross defects.

Note 1o 2.3: If the evaluation. of a C/S system does not give an Acceptable result,
then reverification is performed as defined in Annex C. If there is clear evidence at

2.3

(mB® B/EATW)

O—-FeILORME, MBPOBRTOEHKHAEBIRS TS, BEREOHE

VATFAKESKERETR., FOEAD-FeAORB: IAEAQREHAR

FRTEI LI T EAD-FEAEHUKRTIIS, TEPOUFDTAE

ADBREKEKESVWEERZIC2VWIRROR Ty TER S,

(o) IBADELGRERBIFIOU T -CPYIHRA, BBELFILBHAE
O~ WE ST IRFOBIVWERAEFAIAOVY VT —KHIYRR S,

(b FVMAMICBHLTWEI-NEFFSyTHROUFH., ERALL-TE
ODEARBRBHFHOLI Y H—KBT. T lRBOEDKTOEARE®
SPYRT,

() IVBRAFICHEHULTWERBA U DA ~OPIKBRsTWwHUFR, »Y
YH-2 o RERBILYURBLERIRET S,

d) PUBRATEETSHEMAL Y Y- HAdO I v —bRBC SO ®
ARBCRRT 3 HCRET 5, o

(e) PIVORE. AHK o lEHMchE VY Voot Ln
BFoEHKC/SEREH WS,

(f) TRMASFVPEAEVY I —ORBEIhEREE, TR THEBLES
D¥ZO0-KeLORGFEEETS.

(B) PIVEOBEHOSETRIAAEBVATR LAY,

ZOMBRERIEERBEORGEICHW RN,

PIVEBEKC/STiLwnwHHt, ABEBEEHWR@-IKEYRABTS.,

(a) BEUF, Y&~ ik, PRAMPTRERUBIRAL>WTRRT 3.

(b) RMUF U H—iF, PRABBZABERAIKL >V TRBL, BRABET
MEaRBK>WTHRBT S,

(c) $HEUF VX —~BUOULSUREDE., PRAMBTABRRELOWTH
B¥5.

PIVIEBWAZIhoo#lEiE. MBPHILFoE IBERRANDORUVIERED S

OBENRO (K4 7AXKRE2I0) BRICLYHEREZHS, (B.I3H)

PIVEBIC/STRHBIWRIC/SEFMETD. HRTERAMBTRBT 5.
L2METOREE. C/STIE GANENED UEbaWAK. 10%0FA
BRBTAEBEXRBIC>wWTEHREREY S,

2.3 O

C/SYATLORBIAGHETERVMREB LY AR, HBMCILHULT TR
P, PIVBLC/SHANTEL0IALMENFHaB02. P I ViPOTE
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3.1

3.2

3.3

4.

4.1

the PIV thai the CIS has not been Acceptable, such reverifications ave performed
during the PIV whenever possible.

The amount of nuclear material which is not verified does not exceed 0.3 SQ.

Notes 10 2.4:

(1) This quantity is the nuclear material which is neither item counted nor verified
by any verification method (see Annex 4). This quantity does not include the
nuclear material removed from the inventory after the PIT without verification
(see Annex B).

(2) Sez also Annex F, para. 3.2 for the effect such unverified material has on the
sampling plans for the PIV. .

Verification of domestic and international transfers

Transfers into or out of the facility or zone are verified as specified in 3.2 or 3.3
at the PIV, at interim inspections scheduled approximately monthly, or as required
by notification. Verification is performed before such receipts are connected to
the process or before such shipments leave the facility (see also 5.1).

The transfers specified in 3.1 which are mot under CfS are item counted and
verified as in (a}-(c):

(=) Eaoriched UF, cylinders are verified with medium detection probability for
gross and partial defects;

(b) Natural i.JF‘ cylinders are verified with medium detection probability for grass
defects and low detection probability for partial defects;

{c) Depleted UF, cylinders are verified with medium detection probability for
gross defects,

For receipts specified in 3.1 which are under G55, the CfS is evaluated. Seal
verification is performed with low detection probability.

Verification of other inventory changes

Nuclear material to be transferred to measured discards, other inventory decreases
(except shipments, nuclear losses, category changes or accidental losses}), or
nuclear material transferred to retained waste is verified at the PIV and at interim
inspections to the extent required to keep the total amount of unverified inventary
changes below 0.5 SQ per MBP. Such verification is for gross defects.

Notes to 4.1 -
(1} Arrangements should be made with facility operators so that all transfers 1o
measured discards and retained waste which would exceed appropriate annual

(B8¥ BELP)

2.4 ARHOBWHOSUHMLISQEHARWEZ Y,

2.4 O :

(1) ZORAABREFTLAT. WHRIRBFECLIIRBLT bbbl
BROBTHS. (HFASM) ZORRPITH, RELKLIIERASBH
LEgpREa: 0. (FEBSHH)

@) PIVOYYFU Y YHERESTSRRBHEWAORB VY. HEF, 3.2080% %
B,

a. EABERCERSROME

3.1 BRIXZV-YREBAYTIBEHEIE. PIVE. #M1rARBCHEANsBEE
BB, RUASGKIVSBEE YoM INEAIC L YRET S, BEBLZ20L D
LRAADRAFSIRICAZND, XQEFOII BB LYAMNESISBABIIC
HUTs, (5.1LBMR)

3.2 LITOBEWHOK. C/STRAWESRABME =HFwWa-(cdkt vz
B
(a) BMUFe YUY ¥~k FPHRARKTARECEI XA OWTHET 5.
(b) RBUFe VY-, #PRARBETAERMAK>WIHB L. BRIOMET
BoRAKLwWTHRET S,
(€} FHUF U H—ik, HEARPTAERACOVWIRET 5.

3.2 BITORARPHON. C/STRHPBFHRC/SERATS. HARESR MM
BTRBY S,

4, tTofoERERO RS

41 WEXFRRE. TOMOEMKRS GAHL. BHHE K4ETXRFaEEm)
ANOBEHROBERRIRENRE. PIVRACPANHEHSCARBERTHOS 3
BY1IMBPYHYISSQRMLADZIILRET S, OB ARRIAK >WT
fi>.

4.1 oiE:
(1) BOLhERMONBRERALMHNLLLRENRBREERTRE~OTATOB
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6.1

6.2

limits are available for inspection.
(2) Any accidental loss is followed up and evaluaied.

Other inventory changes such as rebatchiug and mu:gory change arc evaluated
during the activities performed under para. 1. . ]

Verification at other strategic iJoints

~ Atinterim inspections scheduled approximately monthly, transfers to and from the

process area are verified as in (g) and (b):

(2) UF feed cylinders are identified and verification is performed such that,
together with the verification performed on receipts (see 3.2), a medium
detection probability for gross, partial and bias defects is achieved for all UF,
cylinders received at the facility and conpected to the process;

(b) UF; product and tails are vetified such that, together with the verification
performed on shipments (see 3.2), a medium detection probability for gross,
partial and bias defects is achieved for alt UF, pmduct and tails removed from
the process,

Notes to 5.1: B

(1} The opportunity for verification of each cylinder before connection o the process
or shipment from the facility must be provided by the operator according to the
Facility Attachment. However, if the Agency does not wiilize the opportunity after

proper notification, this will be taken inta account in the evaluation,

(2} The (1-235 balance across the piocess is determined on the basis of operator’s
records and available verification results (significant variations in UF flow or
Isotopic concentration may prompt inspection activities in para. 6.2).

(3) Anangements should be made with the Statefoperator so that UF cylinders can
be verified before blending, where applicable.

Confirmation of the absence of unrecorded production of direct-use
material from material subject to safeguards.

Inspections are carried out within the cascade area of centrifuge enrichment plants
on an unannounced basis and at times not predictable by the State in order to
confirm the absence of unreported production of HEU. The frequency of
unannounced accesses to the cascade areas is such that no fewer than 75% of the
number established for the facility in the facility attachment is carried oot each
year. .

During each of the inspections carried out as in 6.1, the following activities are
carried out:

(a) Visual observations are made or evaluation of other C/S measures is

4.2

5.1

5.

B.2

(el [WIRA)

EYRAERERENIIDICERTLMEETDRTAE RS v,
(2) wWhhaBEEEb 70 -7y 7 LBETS.

VR FUYRUEPEEDIOLEOMOENEHE., IATCORHONERET

.

toHORBELREFRICEIRE

MLAABKHETIPRAER TCIREEAOREUCIBEE M S OB EHHE (a)-

blictuiBEy s,

() UFei8o V¥ —HERL. RALHBLNT SRS (3.28F) Lo,
BRIEZBTAMNTIBLEERLETARATOUF YUY ¥ — 108 L. MM
TRE, BARCAATARAKO>VWTREBT S,
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BRI ZTATOUFEREFSAVERIICHL, RiRAa@ETAR, &85
RUNAL 7ARBIZOWTHREST S,

1Dk :
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(2) IBEFOU-2GEERINBERE0BREACHFDAREBERISE ST RET 3,

(3) IHELELRESMCUF YUY ¥ - RBTs k3. E/AGRELRER
Fhith &,

(1) PIVIRBELHTABEBOUF VY ¥ —0RBENRETSEDIC,
BEECHE AR T ENTES,

FREBOSKL L2 PHUPLORALBOABRNADREENM TR T WEWIED
i 3

HEUGORBGEAEN 2 WILERRBTIENIC, MAEHEA - ARUEHLREANT
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AAF - FERAORBEELAVONBER., ARFCIOERIINL THRMASD
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feed or withdrawal equipment within the cascade areas; i petine of

{b), () or (&)

(b) Visual cbservations are made or evaluation of other C/S measures is
performed which are capable of revealing the connection of cascades in series;

(c) Where available, NDA measurements capable of distinguishing between HEU
- and LEU are performed on cascade header piping;

(d) Samples are taken from cascades and analysed for U-235 enrichment.

Notes to 6.2

(1) If the evaluation of C/S measures implemented inside the cascade area does not
give an Acceptable result, the follow up actions will be decided on a case-by-case
basis by DDG-SG. .

(2) If the NDA on cascade header piping can be performed only outside the cascade
area, the continuily of the piping between the measurement point and the cascade
should be ascertained, using procedures agreed with the Statejoperator.

. Confirmation of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that the
nuclear material presented for verification has not been borrowed from other
material suitable for borrowing in the State.

Material Balance Evaluation

Shipper-receiver differences (SRDs) are evaluated for statistical significance
whenever MUF and MUF-D are evaluated (see 8.2 and 8.3) as well as when the
sum of the values of all SRDs during the material balance period is greater than
0.1 SQ.

MUF is evaluated for statistical and safeguards significance using data for
measurement uncertainties consistent with those on which the internationat
standards of accountancy are based,

The operatorfinspector difference statistic (D) values are calculated for those
strata for which bias defect verification andfor partial defect verification is
required. The corresponding contributions to the overall D statistic or MUF-D
(as appropriate) and their uncertainty (standard deviation) are calculated. The
overall D statistic or MUF-D is evaluated for statistical and safeguards
significance.

Notes to 8:
(1) The defect tests are evaluated and discrepancies and anomatlies identified.
(2) If the inventory of a material type is less than 2 $Q, MUF and MUF-D are not

(Hag AKIH)
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evaluated for that material type.

9. Verification activities at interim inspections for timely detection
Nor applicable to these facilities.

10. Discrepancy and anomaly follow-up
10.1 Al anomalies are followed up.

10.2 When the sum of unresolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SQ or more of nuclear material of any material
type, the actions necessary to decide whether or not such diserepancies or
anomalies would indicate diversion are completed as quickly as possible, but in any
case, by 15 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining unresolved
from previous years.

103 Follow-up activities for anomalies are judged to be carried ont in a timely manner
if the following condition is met:
‘Whenever the amount of nuclear material in a nuclear material type which is
involved in unresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved
to bring this total amount below 1 SQ within 6 months of the confirmation of the
anomaly. ‘

11. Verification of design information

11.1 Design information provided to the Agency by the State during the discussion of
Subsidiary Arrangements is examined and verified, according to established Agency
procedures.

11.2 Design information is re-examined at least once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have a
bearing on currently applied safeguards.

11.3 ‘When modifications or changes in design information relevant to safeguards occar,
such modifications or changes are verified to establish the basis for adjustment of
safeguards procedures, and the necessary adjustiments are implemented.

114 Tnitial design information verification inside the cascade area will be performed
as foreseen in the relevant facility attachiments.

(e AWTH)

- 40N
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3.

13.1

14.

14.1

14.2

14.3

Verification of Operator’s measurement system

Conclusions on the quality and functioning of the operator’s measurement system
are drawn during each MBP.

The operator’s measurement system js verified through the following activities,
which are normally performed in connection with other routine inspection
activities:

(a) Observations of the calibration and recalibration of scales, vessels, and other
measuring equipment used for accounting purposes, including the calibration
of scales by means of weight standards provided by the Agency;

(b} Verification of the quality and functioning of the measurement system,
including analytical and NDA equipment, using independent standards or
duplicate samples; and

(c) Observation of operator sampling and sample treatment procedures.

Confirmation of transfers

All transfers (receipts and shipments) recorded by.the facility are confirmed by
comparison with the corresponding reports or records 'of shippers or receivers.

Note to 13: The confirmation activities in 13.1 are evaluated at the State level (see
Criteria for Entire States, para. 3).

Activities when jnventory is less than 1 SQ and used for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 SQ .

ACTIVITIES WHEN THE INVENTORY OF ANY MATERIAL Tyee 1 1ess Taw 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 SQ, the activities
in criteriz 1, 10, 13 and 14.3 required for that material type are carried out,
(Activities in other eriteria are not required for that material type except as
approved by the DDG-SG on the basis of throughput copsiderations).

Actvimes usep For EvaLanon o Panmiat Atianeent or e Ivrecnon Goat wiex
DVENTORY 15 GREATER THAN 1 8Q. The inspection goal for a facility with an inventory
greater than 1 SQ of any material type is evaluated as partially attained if the
aclivities in criteria 1, 4, 6, 10 and 14.3 have been performed for all material
types, and the activities in criteria 8.1-8.2 have been performed for material types
with greater than 1 5Q inventory.

In both cases 14.1 and 14.2 the PIV is performed in accordance with para 2

13,

13.1
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BEESSILEREDIBNALTRE. OBRLBII3EHREOS A T OHEIIC
b B 1)

CERFLSQULOBDADHKBEBOBRMRAROFECAWSED

Hi L4 6 WETMBLEWINEATATORS TOHMBIC>WwWTHEE A,
AOEHE I-B2OFHFAEAMR] SQEHASF A TOURK 2V TREXAT
SRER, BEN I SQEHASERE PO TOKNUENDINICSRANE L
HET s,

MALW2OBHKEWT., PIviEdesiz(al-()ord it fd LTt eETo.
(8) CASFILRVWHTR, MFOIHILKFNRETRET D,

Bitiied as in (a)-(c):
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(a) Material not under C/S is verified with low detection probability as in (f)-(iii):

(i) Eariched UF, cylinders are item counted and verified for gross and partial
defects;

(ii) Natural and depleted UF; cylinders are item counted and verified for
gross defects;

(iif) Containers with waste uraninm are jtem counted and verified for gross
defects;

{b) For material under Acceptable C/S (see Annex C), no remeasurement is
performed;

(c) The quantity unverified as in criterion 2.4 is medified to 0.6 SQ.

Note to 14.3: If the evaluation of a C/S system does not give an Acceptable result,
then reverification is performed as defined in Annex C.

(BeE MEATH)
(i) BRUF ¥V »¥ -1k, BEBEL., XBERUVAEIRMAK2WTIHRBY
B.
(i) RBRUELBUFg V¥ -3, ABBEL, ABRAK>WTHRETY
3.
(IIIUBHEAN A BRI, ARMEL, KERAC>YWTRBT .
) BEBTE3YYHAC/S (HRCER) TLHI2PAR. HREZSER W,
(c) BR2AKAETIRNBAEL6SQUEFET 5,

14.3 o#:
C/SYARFLORBEIOBRCESRREAA AN L EHR., HBCIER
ShoFRBEENT S
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VERIFICATION MEASUREMENTS AT ENRICHMENT PLANTS

(We% METR)

RATERIAL |HATH HATERIAL TYPE{OEFECT TYPE [DEFECT DESTRIPTICY |MEASIRERENTS REGUIRED|APPLICABLE RECORYEIDED
CAYEGORY |STRATUM  |COMPOsENYS FETEOD IBSTRIXEITS
IEDIRELY HF, LEU GROSS O URAHI URAHILM PRESENCE o ACOUSTIC +
= CYLTRDER FHCH of PHCG
19
PARTIAL PART EHPTY, OR WELGRT- ANHD 8+ F PRCG + LCBS + ULTG,
LOVER U-235 CONTENT|U EMRICHHENT PHCH + LEBS + ULTG
BIAS (2} U-Z35 CONTEHT BIAS |WEIGHT AXD B+D LEBS + DA
U EHRICHRENT
b1l GROSS HO LURANIUN URANIM PRESENCE H ACOUSYIC +
. PHO of FHCG
PARTTAL FART EMPTY UELGHT AND B + H (33 |PHIG + 1085 + VLTS
U RADIATI0W PHCH + LERS
ou GROSS KO URANILA URAMILH PRESENHCE L ACOUSTIC +
PHOH or PHCO
PARTIAL (2) [PART ERPTY WEIGHT AHD B+ K FHCG + LCBS + LATG
U RADIATION PHCH + LC2S
BIAS {2) U-235 CONTENT BIAS |WEIGHT AND EXAICHMZHT|B + O LUSS + DA
WASTE LEU/RU/BU 1@055 KRG URAHILN URANIUH PRESEHCE ] PHCH
Notes:

(1) The operator’s declaration of wanium concentration is accepted if it does not differ by maore than
0.003 from the stoichiometric value (0.676). :

(2) Applicable only 1o verifications of cylinders connected to the enrichment or blending process.
Sampling from the siream is considered as a representative sample.

(3} For natsral UF cylinders, the declared enrichment is accepted.

{4} The UF, pipe monitor (CHEM) may be used on cascade header piping to distinguish between HEU
and LEU.

s
BB # & ¥ (AR
HATERIAL [ HATH HATERTAL, TYPE | DEFECT TYPE | DSFECY DESCRIPTION | REASIAEHENTS APFLICIBLE | RECOHNENDED IHSTRINONIS
CATEGORY | STRATUY | COMPOAIENTS REQUERED FEFHOD
IOIELT [ UFE LE? RsS KO URAMIUH URANIUA PRESENCE | &t ACOUSTIC +
usg CYLIKDER PUCR O PEG
[£}]
PARTLL PART EXPTY, Ok VEIGET LD BeF PHCE + LLAS + ILTG
LOVER U-235 CONTENT | U BMRICHNERT PECR + LLBS + TAAG
BINS(2) (=233 CONTENT DIAS | VEIGHT AWD BeD LTS5 + DA
Ut EHRICHHENT
i ERESS K0 URANIUN DRANIUH PRESERGE | H ACOUSTIC +
PHCH OB PHCG
FARTIAL PART EMPTY VEIGHT AND B+ K(3) [PHLG ¢ LCES 4 TLTG
. U 8ADTATION PECH ¢ LC3S
4 GRUSS RO URANTUX SRARIVH PRESENCE | H ACOUSTIC +
PHCIT O PHCG
PARYIAL(Z) | PARY EAFTY VEIGNT AKD as+y PECG * LL3S + (36
U RADIATION PHCH » LEBS
BLAS(2) U-235 CONTENT BIAS | VEIGHT AiD B0 LCBS + od
EXRICHNENT
VASTE LEW/HU/BY GRS 5O AU URANIUN PRESECE | N PECH
&
(1) BREOHETIVSVBRENMEFRDM (0.676) HS0 0B EADEWG S
HEFANGLhS,
Q) REARESIRLBREALEYY VY- OBV TORAEATE S,

(3)
(4)

NUDQUFg YU ¥~ R onwTHHESIhERBENRZD AL SRS,

UFsBRHEE-—4%— (CHEM) .

vH-BECERMTBI_LAFTE S,

HEULLEUEREWHTSEDLAZRY—FA
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1.2

SECTION 9

STORAGE FACILITIES

Examination of records and reports

The faclity accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination is performed
during inspections in such a manner that at material balance closing all records
have been examined.

The facility accounting records are compared with inventory change (ICR),

{1531 matérial balance (MBR) and any special reports sent by the State to the JAEA.

This comparison may be performed at the facility, or at headquarters on the
basis of inspection reports and data extracted from the records.

13 The Iist of inventory items (LIT) received from the operator at the time of
the physical inventory verification (PIV) is compared for consistency with the

material balance report (MBR) and associated physical inventory listing (PIL).

1.4 The inventory change reports (ICRs) and the material balance reports
(MBRs) are compared for consistency.

2,

21

22

Physical inventory verification (PIV)

There is one PIV of a physical inventory taking by the operator (PIT) during
each calenidar year during which the relevant activities in 2.2-2.6 are carried out.
The period between PIVs does not exceed 14 months.

Notes to 2.1;

(1) Specific provisions for a PIV of a PIT are given in Annex B.

{2) The time taken to complete post-PIV activities should not exceed 3 months.
This limit is not used in the evaluation of inspection goal attainment.

Speat fuel is verified as follows:

(a) For that part of the spent fuel under dval C/S, both C/S systems are
evaluated. Seals are verified with low(153)/medivm(66) detection probability.
In addition that spent fuel is jtem counted or a spent fuel inventory check
is performed §f since the previous PIV:

1.3

1.4

(HoR FERHE)

oM OE B

R REORE

ERONRES, RADRRTEBIROERE LABBAEL DWTRET S,
ZORERBBEPCHANEERNUIBATIATORBORANIALG L ILT I,

ERONBREERTHBL (ICR) . WRANKESE (MBR) . TOREMS
TAEACRONASNERLERTS, OB ERRERFRE» ML LE
FeRREITWTHBRIIIAEATERETS,

HEMBE (PIV) BEEREIASETR-EENSHEHMAR (LIT) ¥HRN

@l (MBR) RUTAK AT SEERFEMAE (PIL) thBLESERAR
TS,

ERETHAG (ICR) MHRNEHSE (MBR) RHRLBAEERET S,

HERRB (PIV)

EBECEREICEISHENRE (PIT) GPIVEIHTW, +ORKLE -
ZLEORABHEEETS, PIVISKOPIVETOMARUAAEBATHLR
Bk,

L1DiE:

(U PITOPI VIEHTIRIMEERBBRAT.
(2) PIVEOBRBORTRIAALEBATRES RV,
TOMBIIHRBECEREO BEICAH RN,

2.2 MHEBHRROLIICABTS.

(a) MEAHEBHON, Fa7AC/STLHEBIE. BAOC/SYATLER
fids. HIRERARRTAET .
FHIS, MEDOP 1 VU, ROBSICIENFREEABRET S, Xk
ERHBRERRERITD.
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(i) any receipt of spent fuel has taken place without measures being taken
to ensure that after unloading no nuclear material was reloaded before
each cask left the facility; B¥ '

(i}) the contents of all spent fuel casks shipped have not been at least ftem
counted using one of the alternatives in 3.2(b); &}

(iii) the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of the
area under surveillance have not heen confirmed as in 3.2(c); BEH

(iv), the dual C/S system cannot be evaluated during the inspection as

Acceptable C/S (dual or single, see Annex C).

For that part of the spent fuel under single C/S based on surveillance, the
/S system is evaluated, and the spent fuel is jtem counted or a spent fuel
inventory check is performed.

In addition, that spent fuel is verified with medinm(153)/high(66) detection
probability for gross defects § since the previous PIV:

() any receipt of spent fuel has not been verified as in 3.2(a) or measures
have not been taken to ensure that after unloading no nuclear material
was reloaded before each cask Ieft the facility; BF

(i) the contents of all spent fuel casks shipped have not been at least item
counted using one of the alternatives in 3.2(b); 8¢

(iiif) the contents of containers suitable for removing 0.3 SQ or more of
spent fuel (including empty casks) which have been moved out of the
arca under surveillance have not been confirmed as in 3.2(c);

For that part of the spent fuel under single C/S based on seals, seals are.

verified with low(153)/medium(66) detection probability, and in the sealed
units selected for seal verification the spent fuel is item counted or a spent
fue] inventory check is performed.

Spent fuel which is mot wader C/S is jtem counted, or a spent fuel inventory
check is performed, and verified with medium{153)/high{66) . detection
probability for gross defects.

Notes 10 2.2:

)

{2)

3)

When a dual C/S system consisis of seals and surveillance and the circumstances
in 22(e}(i) or (a)(ii) arise, the seal verification may be increased to
medium(153)fhigh{66) in lieu of item counting or a spent fuel inventory check.
The additional requirement under 2.2(a) for ilem counting or a spent fuel
inventory check does not apply to spent fuel which is designated difficult-to-
access.

For material which remains under C/S based on seals during a MBP, the seal
verification may be performed during the PIV or spread over the MBP according

(b}

{e)

)

(MOB FEEH?

(i) BIARETRTOMANABBRLSMY IS hESR, #Fv2FERIS
B a2 nd MIcHm AN CRAREATWAWI LERRET S 00
FRANSh I RS, XL,

() BWHEAETRTOMNFEBRE R Y 27 OMEEN, 2R e 13,2001
EHBMO I DI EYHBE BT T vl s, Mit.

(HHNDERTEEOAABHLAMAFEBH 20 IS QLB R T+
(BFEYRY EFTE) OYEN, 32 LI WEEEZhT A VWES,
X,

(iv) FAaFANC/ SV AF ANEHPLARTESLCSS (FaPARRLY
Y, HBCER) 2 RET SRS,

HEBRBMON, SEEHWEY Y YALC/STILHBIBHE. C/SvaASF

LEREL., HAFSANZABRNETSS, XOEENSEERBEETD..

2O, FIEOPI VLI, ROB&ICREARNBHENEARBSTAERE

KoWTRET 5.

(i) TATOHEAHERBOZANSL 2 I Y BBEh b o, Xk
HAHHES. MY MIhid, FFv 2/ RAEREIMSHOEShDITICH
WHABPHBRAEIN TV EWILR2HRTIAHOERAR S hiadho
EHE, Rit.

(ii) JVWHBAETATOHAFBREY A7 OGN, 4R b 2(b)E
EHZAD I 2R EYARNELTbATWANES., X,

GIHERTEZOANBH L LSRR 2038 QU EBBTERaYF+
(TR A E3H) OhkD, 3.2 I VEESHT WA WSS,

EHERBOA. HHERA WAV Y FYUC /ST HIBHE. HEEERA

BRTHEL. BSANDCBACHAfE oM AERBE ARMETS . X

REAESEERREET D,

C/STFRA2WHHFREE, AElETas. RREAABHEBREES

W, ESRPRABECTARRALL OWTHETS.

2.2k

(1)

@

@

HELERHGLETaPNC/S VAP AENT, L.2(a) (i) X ¥ (a) (ii)
ORBICH Ve, ABRMEXRHARBNENRECRDY L HAREE
PRGEEIIROT LN TES,

22 REN S ARMEXIHARBHERREORNBESY. BERBLH
REhAWAEBRICIEAL k.

IMBPHW, HAEAWEC/STRHo HHiE. HARBEEPIVHKLX
HBDONEFRECR>TERLEMB PHERET S,
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to approved procedures.

(4) If the C/S system has been evaluated as not Acceptable at any time during the
MBP, then reverification at the PIV is performed as in Annex C if such
reverification has not already taken place. If there is clear evidence at the PIV
that the C|S has not been Acceptable, such reverifications are performed dwmg
the PIV whenever possible.

(5) The spent fuel inventory check for verification is acceptable only for multiple
layer spent futel stores using approved procedures.

{6) Where it is more efficient, the entire stratum ofspm:ﬁ:elmay be verified for
gross defects rather than a random sample.

(7) For spent fuel in closed containers (or covered baskers), item counting and
verification is performed in accordance with Annex F, para. 6

(8) With respect to 2.2(a} when the store is divided into sections covered by CJS, the
additional requirement for verification does not apply to those parts of the store
far which the operator’s declaration that no spent fuel mavements have occurred
is confirmed by the CJS system or by other measures.

Direct-use puclear material not under C/S is jtem counted and venﬁed as (&) or

()
{2) Plutopium strata

(i) Plutonium solutions, piutonium metal, plutonium alloys and plutonium
compounds including PuC, and MOX powder, pellets and scrap are

verified with high detection probability for gross, partial and bias

defects;

(i) Fuel rods, fuel assemblies and other fuel items are verified with high
detection probability for gross and partial defects and by serial number
identification where applicable;

(iif) ' Other bulk material (e.g, waste) containing plutonium is verified with
high detection probability for gross defects;

(b) HEU strata
(i) Uranium solutions, wranium metal, uvranivm alloys and uranium
compounds including UQO, powder, pellets and scrap are verified with
high detection probability for gross, partial and bias defects;
(i) Fuel rods, fuel assemblies and other fuel items are verified with high
detection probability for gross and partial defects and identified by
serial number identification where applicable;

(iii) Other bulk material (e.g., waste} containing uranivm js verified with
high detection probability for gross defects.

Notes to 2.3: -

(1) When sampling is not possible or when NDA is more accurate than DA (ie,

dirty scrap), partial defect measurements may be performed with a standard

(#e% RPEMR)

) C/SYAFANMBPHOVSDBAKEWTVRETERWERFaLA
BAT, PEERBITORTVRVWEBKRPIVESWIHEBCKART S
BRELTD. PIVHBILC/SASRTELWHALEANDZBEE. P
IV BBt BEREETD.

(5) RBOLDOBBHEBBERRTER, BHOLEEREILE-TIERFTA
ThESARBRBCHLTOSRTARLAS,

(6) HEHNBHOA LT~ ELBEEFHLY ISV IEY BRBERALOWT
BBI2APEYDRNTHLBEGR. EOLIKLTHILNTES,

(7 #wEEshearyFr (LEIFEA2ry b)) HoBBHEBEE, ARE0EL.
H@F., 6B TREYT 5,

(6) 2.2()KEALT. BFEBFAFAC/SKAN—ShaEBILHT S haBaid.
HEAERBEOBENBE LR EVWIBAEOWENC/ SYATAXR
FOMOERLLVRBTZIRARR DL HYREEORRERILA LTI
CORBOLEHOBRERALTHAL Y,

2.3 C/STFihavwiltiERBLEE, ABBRE2Fvw@ XML YRET 3.

{(a) Puzabs—-4

(i) Pu@. PudBl. Pud&BUBPu0,, MOXHRK. Abw htF
KAZSoTESUP u{taR. BRANBETKE. BFIRUENLTR
RBICOWTRET S,

(ii) oy F, BERSERCIOROBBERL,. TRANMBTARE. B
BROWTHEL. TRLSEIERSFLIVERTS.

({IiDPuzSbTooX s HE (HAIRES) B TRABETAEX
BonwTRBTSE.

() HEURA L —4X
(i) UBE. ULB. USRRUUOBER. AUyt BBERAIIv TR

DUESYR. BRAMSBTAR. FHARUNA 7FARAL>VWTIREBT
3.

(i) BEOoy F. SRS RTErOMoBRMNERR. HTRAMSTAE. B
FicownwTHRBL, AERsIHEEETICIYVERT S,

(iIDUES0FOO A BR (WACARY . BRABVTREXH
KoWwTRBETS,

2.3
(1} ¥ TV FHRTELBE. YUNDAFRDALYDERERS (F2bb
H=F422F397) . "4 7ARARRONDIV L ERBEHF0.06EHMA L
WHSRANEEEETII LT ES,
(2 YORATOBMBEICOVWTHAMAF 2 SQRNOW AL, AL HREIASATA
RHBMETL T, BRAPSAFAEZR 7Sy 7R ABIRMRREThiRy,
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deviation not greater than 0.06 in liew of bias defect tests.

(2) If the inventory of any material type is less than 2 SQ, bias defect tests are not
performed on bulk material and partial defect tests are not performed on fuel
items of that marerial type. .

For direct-usc nuclear material under C/S, the CfS is evalvated, Seal verification
is performed with medivm detection probabiltiy.

For material that has been under C/S for one month (timeliness goal) or more
following verification as for material not under C/S at the PIV, the items are
counted and jdentified and remeasurement is performed with 10% detection
probability for gross and partial defects for bulk material and gross defects for
fuel items. ‘Where dual CfS systems are employed, both C/S systams are
evaluated; the requirements, if any, for remeasurement arc as specified in
Annex C, .

Notes to 2.4:
(1) For material which remains sealed during a MBP, see Note (3) to 2.2,
(2} See Note (4) to 2.2.

Indirect-use nuclear material not under /3 is item connted and verified as in

(2)(e):
(a) LEU strata

(i) UF; cylinders are verified with medjum(153)/high{66} detection
probability for gross, partial and bias defects, The bias defect
measurernents may be replaced by partial defect measurements
performed with a relative standard deviation not greater than 0.06;

(i) Uranium sclutions, uranium metal, vranium alloys and uranium
compounds including UQ, powder, pellets and scrap are verified with
medium(153)/high(66) detection probability for gross and partial defects;

(iii) Fuel rods, fuel assemblies and other fuel items are verified with
medium(153)/high{66) detection prabability for gross and partial defects;

(iv) Other bulk material (e.g., waste) containing uranfum js verified with
medium(153)/high(66) detection probability for gross defects;

{b) Natural uraninm strata

() UF; cylinders are verified with mediom(153)/high(66) detection
probability for gross defects and low(133)/medium(66) detection
probability for partial defects;

(ii) Uranium solutions, uranivm metal, vranium alloys and vranium
compounds including UQ, powder, pellets and scrap are verified with
medivm(153)/high(66) detection probability for gross and partial defects;

2.4

2.5

(Fof WBRR)

C/STRLHGHBHUANRRC/SEFETL. HEGPROBETRETS,
PIVEHKC/STREVWHRKHAT 2 RBIIMSC/SFILIHA (BNEEE
BLHhoWmAd. RBMELERELITY. WHORARETAL P BRI, AREY
BARBROVWT, BHEREABRAC > W THRE TS,
FaPLC/SEHALTWENEE. BHOC/SYAFLLFETE, HlRD
B2, LB HECIEHET 5.

ADEE:

(1) IMBPH, HHSNETETHEIHAICOWTIE, 220 2B M.
(2) 2208 W EBHAO L.

C/STFIRZVHBAMANAL. ARl sHv (- E Y RET S,
(a) LEUART—4
(i) UFeXU¥¥—it. PRAMETAR. BIRUEASFARMIIONT
RAT S, AAT7ARABEIAABEER0. 06 MA R VEHRAR
EREERAZILFTES,
(i) UBHE. U2B. USRRUUCHH. ALy h1BFRAY 5758
LUEEWE. PTRAMSTRERVBAXAC >0 TRET 5,
(iR Y K. BHASKRUVIOMOMHERE, TENRSTARRY
BaR#BK>wTRET 5.
(iv) U2 SUTOMO/LIHE (WALATY) B, DRaRETARRE
KoWwTREYTS,
(b) NUAKRS—#
(i) UFeUxd—it, PRABRBTARKMC VT, BERNAETHY
R THRIAT S,
(i) Uhi, U2H. UBRRUUCHBE. SLy b BRLRAI Iy 58
GULGHI. PREASTARECBH RAC >V TRET S,
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{iii) " Fuel rods, fuel bundles and other fuel items are verified with

medinm(153)/high(66) detection probability for gross defects;

{iv} Other bulk material (e.g, U,0,(66), wastc) containing uranium is
verified with medinm(153)high(66) detection probability for gross
defects;

(¢} Depleted uranium strata

Depleted uranium in all forms is verified with medium(lSB)fhigh(66) detection
probability for gross defects.

Notes to 2.5:
(1) Re. bias defect tests in 2.5(a)(ii) and 2.5(b)(ii), see Note (1) to 2.3.
(2) Re. 2.5(a)(i), (i) and (if) and 2.5(b)(i), see Note (2} 10 2.3.

For indirect-use nuclear material under C/S, the C/S is evaluated. Seal
verification is performed with Jow{153)/medium(66) detection probability.

For material that has been vnder G/S for a year (timeliness goal) or more
following verification as for materia! not under C/S at a PIV, the items are
counted and remeasurement is performed at 10% detection probability and for
one defect test less than for material not under C/S at a PIV (see Annex A,
item 3). .

Notes to 2.6:

(1) For material whick remains under C/S based on seals during a MBF, the seal
verification may be performed during the PIV or spread over the MBP according
to approved procedures.

(2) If the C/S system has been evaluated as not Acceptable at any time during the
MBP, then reverification at the PIV is performed as in Annex C if such
reverification has not already taken place. If there is clear evidence at the PIV
that the CIS has not been Acceptable, such reverifications are performed during
the PIV whenever possible.

The amount of nuclear material which is not verified does not exceed 0.3 5Q
for each material type.

Notes to 2.7

(1} This quantity is the nuclear material which is neither item counted nor verified
by any verification method (see Annex A). This quantity does not include the
nuclear material removed from the inventory afier the PIT without verification
(see Annex B).

(2) See also Annex F, para. 3.2, for the effect such unverified material has on the
sampling plans for the PIV.

Verification of domestic and international transfers

Transfers into or out of a facility or zone are verified at the PIV and at interim
inspections as in (a)-{c):

(o HBRESR)

(LiIAB Oy F, BEAAKEAFTOMOBBERE. PRIARETRERHA
KowTRETS. '
(iv) U ShEDBO/L SR (BASHEEE . hinae Tt ARRH
KoanWTRBTS,
(¢) DURNS—%
FATOBMODURSRIAET KRRPLOVTRETS,

2.5M%:
(1) 2.5(@ (I RUL5MUIHIERE /4 7 ARABRRAIC > TR, 230D E
B,
() 2.5(a) (i), (iD),(LINEFLL (2w Tk, 230 (2 EBM.

2.6 C/STRHOIMEMAPARIC/SEFET L. HARERARBTHRENT .
C/STII1%E GANERE) Xt LSSHHE. ABEIEZL. 10% ORAR
BEPIVHKC/STRAEWHRICHTHRERRIVD L5 ¥/ TORARRK
DWTEHEET S, (f&A. 3ESR)

2.60:
(1) IMBPHHHZNEEITHOINEAR. HARBEP IVHIIRETOZ LM
TE5, Ril,. BHOONEFHEL RS> TMBPEERTD Z LA TES.
(2) C/SYAFLORENLEZTEAVERERLALGR. ABRCRARTEE
BBEES, PIVEBKC/SHARERTERAWHELERS H5HBAE. PIV
POTELABICERBETD.

2.7 RUBHDARIHAI M THERLISQEHA LV IE,

2,7T0H:

(1) ZOBRABRRESMTOOLY. WARIRRIBRCLERBLFbhid o £ H
HEORTHS, (HEABK) ZORRPITH. RBVLLLERIHBH
LEgmeg v, (HEBHED

(2) PIVOH YUY FHEL BT s RMBHSHORBM L. HRF. 3.28%
BME.

3. AWBRERVERBEORSE

31 BEXRY-ERAYTOLBESRI. PIVRFNITAKYIC(a)-(e)il & 8
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(a) For spent fuel, domestic and international receipts and shipments are verified
as described in 3.2 at the PIV and at interim inspections, which may include
inspections specifically for transfer verification;

(b) For unirradiated direct-use material, domestic and international receipts and
shipments are verified as described in 3.3(a) and 3.4(a) at interim inspections,
which may include inspections specifically for transfer verification;

(c) For indirect-nse material, interim inspections are scheduled so that domestic
receipts into and shipments from the facility can be verified by the Agency
as in 3.3(b) and 3.4(b), using the notified facility programme (operating
report(66)). Such inspections should be carried out normally twice per year
for natural and depleted uranium and 4 times per year for LEU. At least
20% of the material ifrvolved in suck: transfers over 2 MBP should be verified.
Where necessary, additional inspections may be performed on the decision
of DDG-SG on a case-by-case basis, International transfers are verified
when awailable during inspections for other purposes.

Notes t0 3.1:

(1) In order to improve coverage of indirect-use material transfers 3.1(c), procedures
approved by DDG-SG wtilizing randomization for scheduling interim inspections
Jor such transfer verification will be implemented where applicable as soon os
arrangements can be made with the Statefoperator.

(2) At faclliies where the inventory of indirect-use material is less than 2 SO, only
an annual PIV is carried out for that material,

Transfers of spent fuel and, where surveillance is used, movements of containers
suitable for removing spent fuel may be verified as in (a) and (b), or (c) below,
respectively, following notification to the Agency:

(a) Receipts of spent fuel are verified as in (i), (if) or (iii):

(i) Where the spent fuel has been item counted and verified with
medium(153)/high(66) detection probability for gross defects at the
shipping facility and shipped in a sealed cask, the seal on the shipping
cask is verified and continuity of knowledge is maintained over the
contents until unloading is completed;

(i) Where the spent fuel either was received unsealed (with or without
verification) or was sealed but not verified as in this paragraph at the
shipping facility, the spent fuel is item counted and verified with
medium(153)/high(66) detection probability for gross defects after
receipt, Biiief during unloading of the cask §f, when the received spent
fuel can be identified, at a subsequent inspection. Where the spent fuel
will become difficult-to-access for measurement under dual C/S, receipts
are verified as in para. 1(b) of Annex D;

(iiiy Where the spent fuel has not been verified at the shipping facility and
is wansferred in closed containers which will not be opened, each
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container is identified when unloaded from the cask and methods are
uséd to verify the number of fuel assemblies in the closed containers,

c.g, by NDA, (see Anncx F, para. 6);

(iv) Where the spent fuel has been item counted and verified for placement
into difficult-to-access storage under dual C/S and sealed at the shipping
facility, the requirements in Annex D are met;

(b) Shipments of spent fuel from the facility are verified, following notification

©

to the Agency, as in (i} to (v):

(i) Where the spent fue) will not be item counted and verified as in this
graph at the receiving facility, it is item counted and verified with
mcdium(ISS),flﬁgh(ﬁﬁ) detection probability for gross defects and
continvity of knowledge is maintained until the sh:ppmg container is
placed vnder Agency seal;

(i) Where the spent fuel will be jtem counted and verified as in 3.2(b){{)
at the receiving facility, measures are used to ensure that the contents
of the spent fuel cask are not altered before shipment;

(iii) Where the spent fuel to be transferred is in closed containers which will
not be opened at the receiving facility, methods are used to verify the
number of fuel assemblies in the closed containers, e.g., by NDA;

(iv) Transfers of spent fuel into containers which will be shipped to
long-term storage under safeguards but will be difficuli-to-access are
verified in accordance with para. 1(b) of Annex D and the container
is placed under duat CfS;

{¥) For transfers of spent fuel under water, human surveillance or other
C/S recards the number of fuel assemblies/bundles or their containers
which are transferred, and the spent fuel is verified on receipt. The
transferred  spent fuel i item counted and verified with
medium(153)/high(66) detection probability for gross defects following
notification to the Agency, either at the time of transfer or by using a
combination of a C/S system and an independent automated NDA
instrument, within three months (timeliness goal) after the declared
transfer date;

Regarding containers suitable for removiog 0.3 SQ or more of spent fuel
(including empty casks), prior 1o such eontainers Jeaving the spent fuel pond
surveillance area measures are taken to confirm the operator’s declaration
of contents. Such measures may include inspections to supplement the
installed C/S system in maintaining continuity of knowledge of the spent fuel
pond inventory.

Notes to 3.2:
(1) Arrangements should be made for timely notification of spent fuel rramfers,

and, where necessary, arrangements should be made to identify containers

(b)

(c)
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suitable for removing 0.3 SQ or more ‘of spent fuel to receive notification of
movemenis of such containers and to confirm the operator’s statement of the
nuclear material content of such casksfcontainers. Regarnding containers suitable
Jor removing less than 0.3 SQ, see para 6.4 of Annex C. If the activities in 3.2
arz not performed, the additional requirements in 2.2(a), 2.2(b), 9.3(a) and
9.3(c) apply. T

(2) Regarding 3.2(a), measures are taken to ensure that after unloading of a cask
no nuclear material is reloaded before the cask leaves the facility,

(3) Where surveillance is used, the completeness of spent fuel transfers (ie, the
rumnber of cask movements}) is confirmed through Acceptable CIS (surveillance)
or through verification. .

(4) All seals on transfers are verified.

(5) Receipts of direct-use material are verified not later than at the next inspection
Jor timely detection purposes.

Transfers of material in bulk form are verified as in (a) and (b):
(a) For unirradiated direct-use material:

(i) For receipts verified at the shipping facilfisy and shipped under seal,
EilieE all seals are detached and verified B the seals are verified with
medium detection probability;

(i) For unsealed receipts and for receipts shipped under seal without
verification, the material is verified as in 2.3 (a) or (b);

(iiil) For shipments, the material is verified as in 2.3(a) or (b) and placed
under Agency seal, or the material is placed under Agency seal if it will
be verified at the receiving facility;

(b) For indirect-use material:

() Receipts and shipments of UF, cylinders are verified as in 2.5(a)(i) or
2.5(b)(i) as appropriate;

(i) Receipts and shipments of other indirect-use material are verified as
in 2.5.

Notes to 3.3:

{I) Re. 3.3(a)(i) and (i), receipis of direct-use material are verified not later than
at the next inspection for timely detection purposes.
{2) Re. 3.3(b), see Notes (1) and (2) to 3.1.

Transfers of fresh fuel items are verified as in (a) and (b):
(a) For fresh MOX and HEU fuel:
(i)  For receipts verified at the shipping facility and shipped under seal,

Eithér all seals are detached and verified Bitithe seals are verified with
medivm detection probability;
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3.5

3.6

4.1

71

(if) For unsealed receipts and receipts shipped under seal without
verification, the material is verified as in 2.3(a)(ii) or (b)(i);

(iii) For shipments, the material is verified as in 2.3(a)(ii) or (b)(ii) and
placed under Agency seal, or the material is placed under Agency seal
if it will be verified at the receiving facility;

(b} For fresh DNLEU fuek:
(i) ' Receipts and shipments are verified as in 2.5.

Notes to 3.4:

(1) Re. 3.4(a)(i) and (ii}, receipts of direct-use material are verified not later than
at the next inspection for timely detection purposes.

(2) Re. 3.4(b), see Notes (1) and (2) to 3.1.

Other international transfers into and out of a storage facility may be verified
exceptionally if it is judged necessary by the DDG-SG. This may inclede
international transfers of bulk material for which an SRI or confirmation by the
receiver of the shipper’s data is not expected. Such verifications are performed
to the same requirements as at a PIV for that material type.

The sum of receipts and shipments of each unirradiated and irradiated direct-use
material type which is not verified does not exceed 0.3 SQ during a material
balance period.

Verification of other inventory changes
Nuclear material which has become subject to safeguards which can be verified

at inspections for other purposes is verified to the same standard as at a PIV.

Verifications at other sirategic points
Such verifications do not occur at storage facilities.

Confirmation of the absence of unreported production of direct-use
material from material subject to safeguards
Not applicable at siorage facilities.

Confirmation of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that the
nuclear material presented for verification has not been borrowed from other
material suitable for borrowing in the State,
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9.1

Material Balance Evaluation
Shipper-receiver differences (SRDs) are examinéd as in (a) and (b):

(a) For material in item form, when a non-zero SRD occurs, its significance is
evaluated;

(b} For material in bulk form, SRDs are evaluated for statistical significance
whenever MUF and MUF-D are evaluated (see 8.3) as well as when the
sum of the values of all SRDs during the material balance period is greater
than 0.1 SQ.

For material in item form:

(a) A material balance evaluation is performed based on the item count,
identification and defect tests results; and ‘

(b) Al non-zero values of MUF in MBRs are evaluated.
For material in bulk form:

{a) MUF is evaluated for statistical and safeguards significance using data for
measurement uncertainties consistent with those upon which the international
standards of accountancy are based; and

(b) The operator/finspector difference statistic (D) values are calculated for those
. strata for which bias defect verification and/or partial defect verification is
required, The corresponding contributions to the cverall D statistic or
MUF.D (a5 appropriate) and their uncertainty (standard deviation) are
caiculated. The overall D statistic or MUF-D is evaluated for statistical and
safeguards significance.

Notes to & .

(1) The defect tests are evaluated and discrepancies and anomalies identified.

(2) If the inventory of a material type is less than 2 $Q, MUF and MUF-D are not
evaluated for that material type.

Verification activities at interim inspections for timely detection

Verification activities serving timely detection purposes (see Annex E), as
specified in 9.2-9.4, are carried out at interim inspections (Activities carried out
at the PIV also serve timely detection purposes). Verifications are performed in
accordance with the following conditions applicable to storage facilities when more
than 1 SQ of the relevant material category is present at a facility:

(a) Verifications of spent fuel are carried out four times per calendar year at
quarterly intervals;

8,
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9.

8.1
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9.3

{b) Verifications of fresh MOX or HEU fuel items and unirradiated direct-use
material in bulk form are carried ont twelve times per calendar year at
monthly intervals,

Notes to 9.1:

(1) The period between any two consecutive verifications should be not more than
3 months plus 3 weels (16 weeks) for spent fuel, and no more than 1 month
plus one week for unirmadiated direct-use material I the last verification is
moved from the end of a year io the beginning of the next year, and is performed
within the allowable period since the previous verification, i can be considered
for evaluation for the first year.

(2) Additional interim inspections may be required to canry out the verification in
para. 3 and in support of C/S applications.

The facility accounting and operating records are examined, and an updated
book inventory is established for those material categories which are verified
during the inspection.

Spent fuel is verified as in (a)-(d):

{a} For that part of the spent fuel under dual C/S at least one device of each
dual system is evaluated. When during the inspection one such device is
evaluated as Conclusive positive, it is not necessary to evaluate the other
device for timeliness purposes. When evaluation cannot be completed during
the ibspection, both devices are evaluated. Where seals are used, they are
verified with low detection probability.

In addition, where the dual system uses seals and surveillance, the latter is
evaluated and the seals are verified with low detection probability ¥, since the
previous inspection serving timely detection purposes:

(i)  any receipt of spent fuel has taken place without measures being taken
to ensure that after unloading no nuclear material was reloaded before
each cask left the facility; B¢

(i) the contents of all spent fuel casks shipped have not been at least jtem
counted using one of the alternatives in 3.2(b); 6§

(iii) the contents of containers suitable for removing 0.3 SQ or more of
spent fuel which have been moved out of the area under surveillance
have not been confirmed as in 3.2(c);

(b) For that part of the spent fuel under single C/S based on surveillance, the
C/S system is evaluated;

In addition, that spent fuel is item counted and verified with
low(153)/medium(66) detection probability for gross defects if since the
previous inspection serving timely detection purposes:

(i) any receipt of spent fuel has not been verified as in 3.2(a) or measures
have not been taken to ensure that after unloading no nuclear materiat
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9.4

was reloaded before each cask left the facility; B

(ii) the contents of ali spent fuel casks shipped have not been at least jtem
counted using one of the alternatives in 3.2(b); &f

(iiy the contents of containers svitable for removing 0.3 SQ or more of
spent fuel which have been moved out of the area under surveillance
have not been confirmed as in 3.2(c); B

(v) the surveillance was Inconclusive during the previous surveillance
period.

() For that part of the spent fuel under single C/S based on seals, the seals
are evaluated with Jow detection probability.

(d) Any spent fuel not wnder C/S is item counted, or a spent fuel inventory
check s performed, and verified with low(153)/medium(66) detection
probability for gross defects.

Notes 1o 9.3:

(I) When a store is divided into sections covered by CJS measures, the additional
requirement for verification in 9.3(b) do not apply to those parts of the store for
which the operator's declaration that no spent fuel movements have occurred is
confirmed by the CJS system or other measures.

(2) Where it is more efficient the entire stratum of spent fuel may be verified for
gross defects rather than by random sampling.

{3) If the evaluation of a CIS system gives a Conclusive Negative result, reverification
is performed as defined in Annex C, or Annex D for difficult-to-access siorage.

(4) For spent fuel in closed containers (or covered baskets), item counting and
verification are performed in accordance with Annex F, para. 6.

Direct-use material in stare is verified as in (a), (b) or (c):
(a) Plutonium strata not under G/S are item counted and:

(i)  Plutonjum metal, plutonium alloys and plutonium compounds including
PuO, and MOX powder, pellets and scrap are verified with
mediurn(153)/high(66) detection probability for gross and partial defects;

(i) Fuel rods, fuel assemblies and other fuel items are verified with
medinm(153)/high(66) detection probability for gross defects and by

serial number identification where applicable;

(iii) Other bulk material (e.g., waste) containing plutonium is verified with
medium(153)/high(66) detection probability for gross defects;

(b) HEU strata not under C/S are itemn counted and:

iy Uranium metal, vranium alloys and uranium compounds including
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(2) STHBEMHATS —R2EE2S 2LV EHFILVBRBRICS
WTRETSHFLVDRHTHIBELE. FOLICTHZENTES,

3) C/SVYAFLORBLEVRZKTENAEREFEE AL, HBCRRH
HDOBEFERLNBEIERINIEREERET S,

(4) E#HahkaryFF (RR#EftEA2ry b)) dOoBHEHBRER., ARDHEL.
B F. 6iC- TRBY 5.

9.4 WEPOHENHHER. (). OXFIEEIYHRBT 5.
(8) C/STFTRAWPuAbPI—&id, ARBEL. 38K
(i) PugB. Pudd®. PuO,RUMOX®E, “Ly hBTKAYS
TESCPuftaWil, PRABECARR ISR AL >VWTRET 5.
(ii) B Oy F. BRNGARCTOMOBRNERL. PEANETAERA
KOWTREBL, A#@R25EEREFIILYEET S,
(iiJ)PudToBorAsHwHE (BATREY) 1. PEARBETARN
o TREY S,
) CASTFTKAWHEUAMS — &, BBMEL. 354
(i) UB. USERUTUORHK., "Ly bITIKAY Sy TEELULS
B, PRARETRRAVBARBEOOTRET 5.
Gi) #EOy F. BHASEKATZTOMOBT RN, PEARSE T AR
KoWTHZEL, IR GIERRHEY I LY TS,
(iNUEBETOMBOANZHT (BATHEN) 1. frRaERE T AR X
KanThH¥ETs,
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9.5

10.

10.1

102

103

UOQ, powder, pellets and scrap are verified with medium(153)/high(66)
detection probability for grass and partial defects;

(ii) Fuel rods, fuel assemblies and other fuel items are verified with
medium(153)/high(66) detection probability for gross defects and by
setial number identification where applicable;

(iii) Other bulk material {e.g., waste) containing vranium is verified with
medium(153)/high({66) detection probability for pross defects;

(¢} For direct-use material under G/, the C/5 is evaluated. For material under
single C/S (surveillance) item counting is performed. For material under single
C/S (seals), seal verification is performed with low(153)/medium(66) detection
probability. Where dual C/S systems are employed, both C/S systems are
evaluated.

Notes to 9.4: )

(1) If the inventory of HEU or Pu is less than 3 5Q, only gross defect tests are
performed on that material type.

(2) If the evaluation of a C/S system does not give an Acceptable result, then
reverification Is performed as defined in Annex C.

The amount of nuclear materiai whickh is not .verified for timely detection
purposes should not ronmally exceed 0.6 SQ for each material type (direct-use).

Notes to 9.5;

(1) If the amount not verified exceeds 0.6 SQ, see Annex E, para, 3.1 for the effect
that excess (maximum 0.3 SQ) has on sampling plans.

{2) For exceptional circumstances where @ non-random approach is used, see
Amnex E, para. 3.2,

Discrepancy and anomaly follow-up
All anomalies are followed up.

When the sum of varesolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SQ or more of nuclear material of any material
type, the actions necessarty to decide whether or not such discrepancies or
anomalies would indicate diversion are completed as guickly as possible, but in
any case, by 13 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining unresolved
from previous years.

Foltow-up activities for anomalies involving nuclear material are judged to be
carried out in a timely manner if the following condition is met:

(Bok FREBER]

() C/STOHRBHAWRIE, C/S2¥ET, YY»¥YAC/STF (BH) &
HoHRIT., BB ETD. Y VNMC/ST (HED whoaPHl. EE
HERTHERBEET D, F27AC/5FAVWLATWEESE. HHOC
S8 ATLERETS.

9, 4Mik:
(1) HEUXRPuOERNS SQXPL L2384 TOHHE. XERERROZ Y
ERT 5,
(2) CA/SYAFLOUBWILRETELVWEREBEHSR, HECILEXTSH
BEEHS.

4.5 BMHERBOBMNTRESALVWEBHLR. FBM 47 (HEAH) S0, AR
0.65QEFELTHERGERW,

9, 50!
() EP|BERAFC6SQEHEA UG, HiEH (BX0.35Q) &9 77Uyt
BHirsmin, f8E. .18 8H.
(2) SYHLATHWEHREZRAVIAANERAECO>VWTRMARE. L.2HEEM.

16, F—HIRBFLHIEZ720—7v7
10.1 $RTORBELONWTIx0—~F v 7T 5,

10.2 BEEABJMLBUER—HLAROANAR, whkdzx/7ouRTHABBAO
GHFISQUEFZINSGER, FOEIRF-HANBRATIERERR TS
OPEINERSPT IO LERTEHETEIRYREDMIC, ronwhisBs
KEEBEDIAISHETICR T T 5.

10.207%:
FHZARVWHBOSHIRENUMNOEIP ORI AT IR 2TVIRB LT
Sa

10.3 BHREIERARKENT L7407 v 5B, BUFORE2E T RIS
KERahEL T 5.
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11.

111

11.2

113

12,

121

122

13.

‘Whenever the amount of nuclear material in a material type which is involved
in unresolved anomalies exceeds 1 SQ, sufficient anomalies are resolved to bring
this total amount below 1 SQ within:

- 1 month for unirradiated direct-use material;
- 3 months for irradiated direct-use material; and
« & months for indirect-use material;

from confirmation of the anomaly.

Note to 10.3: This criterion is evaluated together with para. 9 for the timeliness
component of the inspection goal

Verification of design information.

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and verified, according to established
Agency procedures.

Design information is re-examined at Jeast once a year in the light of any facility
modifications or changes in operating conditions, developments in safeguards
technology or experience in applying verification procedures which might have a
bearing on currently applied safegoards. . '

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of safegpards procedures, and the necessary adjustments are
implemented.

Verification of Operator’s measurement system

Conclusions on the quality and functioning of the operator’s measurement system
are drawn during each MBP.

The operator’s measurement system jis verified through the following activities,
which are normally performed in connection with other routine inspection
activities:

(a) Observations of the calibration and recalibration of scales, vessels, and other
measuting equipment used for accounting purposes, including the calibration
of scales by means of weight standards provided by the Agency; and

(b) Verification of the quality and functioning of the measurement system,

including analytical and NDA equipment, using independent standards or
duplicate samples.

Confirmation of transfers

(et RHEmER]

BRAEIALWABKETS 1203/ 7OBHRORN 1 SQEBABER. &
FUFOHRAK+SLBOREERELTZOHHB R SQRBPICT 5.

- REHuBHESRE. RARE»S 1 HABMN

- MUSRRABYRE. ARREIS 3 ARHUN

- HEA AR, REag, S e UM

10,30 :

11.

11.1

12,

12,1

12,2

13,

ZORRIOAL A HERANOARREROL DRSS,

B oRE

HERRCBBTICEAMS IAEARENIAZRAMEE I AEAORI XN R
FREKE-TRELRE T B,

BB R Lo 1E, BROXEXIHERGFOTT. FREBRIFOR
BYRSEHAAIATWIRRBECHG TS RETNEIOANIL ST 38R w
SEFHCHOLEDETERET S,

REAECERTI LD DM FHCBYIRBEXBEREL CEES. TOolE
IRERERBL. RRHEFREOHBVOER TS, S KLELHEBES D,

EREOHELATHLOHR

BHHEODWNEYATLOGHEBRE >V TOKHBEMBPERKIISMT,

EREOHEYAFLRUTOFR DL CHRETS. Zh2AN. BoBRER

EHeHELTERNTS.

(a) TAEAOERYBIISIEROBEEZFO. R vt HoBEH
LAY 2HMERBSOBRERUVEHEOCB . LT,

(b) MELEFRRBIRIUBLEY YL EYUETHHHER. NDAXBRES
DREYATFLOGBRCBEBO R,
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13.1

13.2

14,

141

142

143

All transfers (receipts and shipments) recorded by a facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take account of
nermal shipping times.

Notes 10 13:

(1) The confirmation activities in 13.1 and 13.2 are evaluated at the State level
(See criteria for Entire States, para. 3).

(2) The confirmation of direct-use material transfers in 13.2 is initiated through
communication between the responsible QOperations Sections and is obtained
by comparison of facility records, inventory change reporis and notifications, as
appropriate. Transfers which contain 1 SQ or more and which can not be
confirmed within the specified period are identified for action at the State level.

Activities when imventory is less than 1 SQ and wsed for the
evaluation of Partial Attainment of the Inspection Goal when
inventory is greater than 1 SQ '

ACNVITIES WHEN THE INVENTORY OF ANY MATERAL Tves = t=st THan 1 SO, When the
inventory at a facility of any nuclear material type is less than 1 SQ, the activities
in criteria 1, 10, 13 and 14.3 required for that material type are carried out
annually., (Activities in other criteria are not required for that material type).
However, when the inventory of all puclear material types is less than 0.5 SQ,
these activities are performed not more frequently than once every four years, at
an inspection scheduled in conjunction with inspections at other facilities or
instalfations in the State.

Actvors \sep ror EVALUATION oF Pammat Arranesmr oF s Insvecnon Goau waen
mveErTORY 18 oreater THAN 1 S8Q. The inspection goal for a facility with an fnventory
of any material type greater than 1 SQ is evaluated as partially attained if the
activities in criteria 1, 10 and 14.3 have been performed for all material types,
and the activities in criteria 8.1-8.2 have been performed annually for material
types with greater than 1 SQ inventory.

In both cases 14.1 and 14.2 the PIV js performed in accordance with para. 2
THBREER s in (2)-()

{a) Spent fucl assemblies have remained under at least Acceptable single C/S
since the previous PIV; otherwise they are item counted; and verified with
low{153)/medinm(66) detection probability for gross defects;

(b} Plutonium strata not under C/S are item counted and:

(i) Plutonium metal, plutonium alloys and plutonium compounds including
PuO, and MOX powder, pellets and scrap are verified with

13,

(Ho% MFRER)

1 ERIARBTSH0DEBE (ZAMRUFHAKL) 3, HHLAXRZALHON
BYoAEXREREBSLTHETS.

13,2 ABAAYHOERABERFEAOMRNBELEFORBRLIEBTSHAELSH

14,

14.

14,

BLTHELEENEEROMEMERNLEWTRETS.

130:
(1) BRI L IS ZORBEBHRELALTREST S, (HekhofR, 3R
®BE)
(2) BB BEEAMEAEMNTHPHORER., HENESHOEBXHREE
ML, RELBULTERORS. ICREVEAEXRETHIZEELY
9. | SQELOBEHHACHEWHALABTEAVEEYHE. BV
ANV ESEHTHEY 5.

ERFL SAENOBEOTFHRCENI I SQUEQBEOEAEHOMOMAR
DOFEIC A WS HD
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ERIRRCBY3ERRBE ~MICE Y EHILHBEL. $E4FCI1HEEEAL
Wl THET S,

2 ERALSQREOHSGONRETOBIVRAROREICHVSER
£, WEFILICBTEEBHIIRTOIS FOBRICOVWTHES L, h0H
8. 1-8, 20E AL EMR L SQEHAS A FOPRE>WTEESEZATWS
BaE. EEF1ISQEHEASERK-WTOFNERFABINCRRINELT
¥ s,

3 11X 2OEEIKSEVT. PIVH2EEZ@-(DOLICHEEL THET 5.
{a) WEOP I VUK. SHERHILLRLL BB TRV Y NC/STRS
okZE., C/SFRAD-sEHEH. TALEHABNMELERIRETRE
RERIEOWTHETS.
(b} C/SFhawvwPuxbS~XiAMRME STV, o
(i} Pufeld, Pud@aMUPul,. MOXHE, ~by b NFKAZT v
ZEFUPultSWE. NFEARWTAREATBIRIIDVWTRAEY
5.
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(i)

(iif)

medjum(153)/high(66) detection probability for gross and partial defects;

Fuel rods, fuel assemblies and other fuel items are verified with
medium(153)/high{66) detection probability for gross defects and by
serial number identification where applicable;

Other bulk material (e.g., waste) containing plutonium is verified with
medivm(153)/high(66) detection probability for gross defects;

{¢) HEU strata not wnder C/S are item counted and:

®

(i)

(i)

Uranjum metal, uranium alloys and uranium compounds including
UOQ, powder, pellets and scrap are verified with mediurm{153)/high(66)
detection probability for gross and partial defects;

Fuel rods, fuel bundles and other fuel items are verified with
medium(153)/high({66) detection probability for gross defects and by
serial number identification where applicable;

Otﬁer bulk material (e.g, waste) containing uranium S verified with
mediem(153)/high(66) detection probability for gross defects;

(d) For direct-use material under Acceptable CS (see Annex C), no
remeasurement is performed;

{e)} LEU strata cot under C/5 are item counted and:

)

©)

(i)

(i)

UF; cylinders are verified with low(153)/medium(66) detection
probability for gross and partial defects;

Uranium metal and vranium compounds including UQ, pawder, pellets
and scrap are verified with low(153)/medivm({66) detection probability
for pross and partial defects;

Fuel rods, fuel bundies and other fuel items are wverified with
low(133)/medjum(66) detectior probability for gross defects;

Other bulk material (e.g., waste) containing uranium is verified with
low(153)/medium(66) detection probability for gross defects;

(f) Natural uranium strata not under C/S are item counted and:

@

(if)

(iiD)

UF, cylinders are verified with low(153)/medinom(66) detection
probability for gross defects;

Uranium meta] and uraniuvm compounds including UQ, powder, pellets
and scrap are verified with Jow(153)/medium(66) detection probability
for gross defects;

Fuel rods, fuel bundles and other fuel items with low(153)/medium(66)

(c)

(d)
(e)

(f)

(Hef BHEER)

ALK >WTREL, ALSIEMESICLYEE TS,

(IHiDPu AV FOHBOALIHRE (HATHBES) X, PRAESTAE
RFREDWTHET S,
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BiLowTREBL, T2 IEARESKIYEETS.
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detection probability are verified for gross defects;

(iv) Other bulk material {(e.g. U,0,{66), waste) containing uranium is verified
with low(153)/medium(66) detection probability for gross defects;

() Depleted uranium strata not under C/S are item counted and verified with
low(153)/medium(66) detection probability for gross defects;

(h) For indirect-use material nnder Acceptable G5 (see Annex C), no
remeasurement is performed;

(i} The quantity of each material type unverified as in criteria 2.5 is modified
to 0.6 SQ.

Note to 14.3: If evaluation of a CIS system does not give an Acceptable result, then
reverification is performed as defined in Annex C or Annex D except for spent fuel,
which is verified with low(153)/medium(66) detection probability for gross defecis if
the CIS is evaluated as Inconclusive. If one component of the dual C/S system is
evaluated as Acceptable, no remeasurement is performed.

(We% HEBER)

(2) C/STFK&LWDUAFS =2, AREEETW. Mo EBRABBTAENR
#HiKowTiRET 5,

(h) BVTZEC/S (HBCHM) TLHIWBAAHHIBHELEEL RV,

(i) ER2S5KHTTHEWHLA TEORRABRECESQARERT S,

14,30 %
C/SVRFLOEEHSBEHBTEIHRF U dh>2BER, C/ASFERE
Lpah, ERAKBTARRAAL>WTERABELAHBEBNERCT. 8
CRIAEDLEDLIBNBEEET S, FaPNC/ SYATLOND I DOHK
BRI LB TESILOFHEHLHSI. ARELRELRY.
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VERIFICATION MEASUREMENTS AT STORAGE FACILITIES

#foB W oE % (WEER)

(HOR FEER)

$ B

MATERIAL  [HAIM |MATERIAL TYPE[DEFECT TYPE [DEFECT DESCRIPTIGH{HEASIRDENTS |APPLICARE|REcGRemeD MMSTRIVENTS
CATECCRY |STRARE  JOONPOUENTS REGUIRED HETEOD
- PLUTONIW [Py RIS KO PLUTORILY PU RADIATION |H HLHE
IRRADTATED | GXIDE PHCG
DIRECY -USE | POWGER
LPbY, PARTIAL PART OF PLUTOHILY |PU CONTENT F HLKC + PHCG
HINED CXIDE KISSIHG
POMDER
(MO} BIAS PU COHYEHT BIAS  |PU CONTEMT a+D OA
URANILY [1=TH] GROSS KO URAMIW, O KEW|u RaolaTION M PHECH
X1OE REPLACED BY LEW
(PDY,
URANTLY PARTIAL PART OF HEW U EHRICHHENT, [F L~
METAL HISSIKG WEIGHT 9 +F PHCS + ERAL
tHE)
BIAS U-235 COMTENT BIAS{U CONTEKT e+0D DA
FRESH IR [WEw GROSS . |REPLACENERT wITH |ITEM cotu, I, @ PHCH
AL : LEU, CR HISSING U RADIATICH :
ELERERTS
CFHY PARTIAL (1) |PLATE REPLACEMENT [U-235 CONTENT |F L=
FRESH ROX Py GROSS REPLACERENT WITH [1TEM COUNT, , B (=]
KL LEU, OR HISSING  [FU RADIATIOHN
ASSEHBLIES
FH) PARTIAL ¢1) |PI# REPLACEMEUTS [P0 CONTENT F PECL + PHEG + -4 ()
~THING + FIRCE + M-k (7)
UFEC + PHCT
FRESY FUZL |PU £ROSS REPLACCHZNT WITH  [1Tem comt, I, M PHCH
ROOS, PIN3, LEW, OR BISSING  |PU RASIATION PHCG
PLATES
PRy, PARTIAL REPLACERENT PU CONTENT F EEKS + PHCS
couPoHs . FPTC + PREG + I1-&  (T)
{cP}
HEY 6ROSS REPLACEMENT MWITH {ITEH oy, |1, H PHCH
LEU, o HISSIRE  |U-235 i PHCG
RADIATTON
PARTIAL REPLACENENT U ENRICHHERT, 8 + F PHCS + EBAL
WELGHT Avce
IRRADIATED |SPENY Rzt [PU GROSS REPLACED RY DURoty, [17EM count, |r, ® R
DIRECT-USE [ASSERSLIES/ |HED o2 WISSING CPRJ, WSGH (2)
ELEMENTSS |DNLEU [=0]] @)
BUNDLES SFAT
{5F) GBUWV
)

Foomotes on page 2

BATEALAL  { HAIN HATERTAL TYPE | DEFECT YYPE | DEFECT CESCRIPTION | BEASURERENTS APPLICABLE | RECOMNERDED IHSTRUMENTS
CATEGHY | STRATIS | CONPOMEATS REQUIRED METHOD
- PLUTONTUE | PU EROSS ¥0 PLUTONTVH P! BADIATION 3 0.4
IHRA0MTED | OXIEE PBCG
DIRECT-USE | POVOER{PD)
HDES PARTLIL PART GF PLUTOMIUM | Py COMTENT F HLBC + PiCG
(1113 HISSING
POVDER (40}
BEAS PU COATENT BIAS R toarer B4D DA
weRinme | HEW GRAGS NO ERANIUN, OR BEZ | U RADIATION [ PHCA ’
CXIDE(PD}, REPLACED BY LEY
URANIVR
HETAL(E) PARTIAL PART OF BEU KISSING | U EWRICHKEAT, |F avec
VEIGHT B+F PXCO + EBAL
BIA5 =238 COWTENT BIAS |6 CONTERT BeD DA
FRE AR | KEY GRS REPLACEXENT VITH TVEN COUNT, L PHCH
FUEL LEU, 08 HISSING U RADIATION
ELEHENTS
{Fe} PANYIAL{1} | PLATE REPLACEHENT (=235 COHTEHT [ F Fane]
Fres wox | ew GRS . | rePraCERET ViR TTEN COUHT, L H BUCH
FUEL LEY, OR NISSIRG PU RADLATION
ASSENBLIES
(Fe) PARTIILOY) | PIN REPLACEIENTS U COXTENT F PHCL » PSS » HE-2(7)
BLEC + PHOG + HE-4(7)
. ~UFBE + PHCG
FREsH FyEl, b0 =2 REPLACEIANT VETH ITER COUNT, L# pXCH
PODS, PINS, LEU, O KISSING PU RADIATIGH PNCG
PLAYES(FR)
COUPORS. PARTIAL REPLATERANT FU CONTERT F BLHC + PNCG
ite) FPIC + PHCG + HY-4(7)
#EY aross REPLACENMIT VITH ITEN COUNT, T H [
LEY, OR HISSING U-235 RADLATION PICG
PARTIAL HEPLACERENT U ENRICANENY, |B ¢ F PACG + EBAL
VELGHT e
IRRADIATED | SPEHT FUEL | PU cAss REPLACED BY DAMAY, [ IYEM COUNT LA v
DIRECT-USE | ASSEMBLIES | KEU 03 HISSING CPAT, HSEN(2)
JELEMENTS/ | DNLEY wnidh
BLNDLES SAT
(sF) GAUY(2)
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VERIFICATION MEASUREMENTS AT STORAGE FACILITIES

(HoR FEMEE)

maTERIAL  [Ratn RATERIAL TYPE|DEFECT TYPE|OEFECT BESCRIPFION|MEASIIOENTS  [APPLICAGLE[RECOSCHOED IHSTRAMENTS
CATECORY [STRAT  |coemcmmmrs RENIRSD KETHD ‘
IEDIRECT- (U0, BRLEy Ga0ss O USHANILY 1 RADTATION ANDIH [
- use PONDER VELOHT O )
(L] FILLED RELGHT
PARTIAL  [PART OF URANIP Pt B+F PHCH + ERAL
WISSING EXRNCIZENT,
STCHT
LEY BIAS U-235 CONTEMT BIAS|U CouTENT eeo oA
ur, LEU 5O CRAHILH u RADIATION B ACQUSTIC + PICH or PHCG
CYLINDER
<UF)
I PARTIAL  |PART ENPTY, 0  |U ENRICHMENT, b+ F (5) [PHCG + LCBS + ULTG
LOUER U255 UEIGHT BHCH + LEBS
content
] " leross KO URANIVH jummaic  Ju ACOUSTIC + PHCY or PRCG
PARTIAL  |PART EMPTY VEIGHT AND B+ B {5) |PHCG + LC§S + NITG
U RADFATION pHch + LCSS
[T O URASTLR Iu REDIATION (M IACOUSTIC + FHCH o PHCG
FRES® FUEL |oHLEY 2oss REPLACED BY DEsay |Ived cowr,  u -4 (8)
ASSEHOLIES of HISSING RADIATIGH. COH) PHCH
CFE3, i aapIATION
FRESH FUEL wan
ROOS, PIHS, :
PLATES
tFR)
COUPONS
)
Notes:

(1) For complete assemblies, the partiol defect to be detected Is determined by assuming that 1 SQ
Plutonium or HEU would be diverted by substitution of the same number of fuel rods or plates in
each available fuel assembly.

(2} In special cases, eg., for spent fuel with long cooling time or where visibility Is poor, and where fuel
items are 7 isolated.

{3) NDA based on gamma radiation, or on newrons (under development), is recommended for spent fuel
in closed comtainers.

(4) For UF, the operator’s declaration of uranium concentration is accepted if it does not differ by more
than 0.003 from the stoichiometric value (0.676).

{5} Partial defect measurements which réplace bias defect measurements must be performed with RSD
< 006

(6) For nawral UF, gylinders, the declared enrichment is accepted.

(7) HM~4 used for length only. .

(8) Use M4 for natural and depleted uranium only,

$ %
BB W e B (BWEER
RATERIM, | mAIN MATEAIAL TYPE | OEFECT TYPE | DEFECT DESCRIPTION | KEASURENENTS IPPLICABLE | RECOHNENDED INSTAUNENTS
CATEGORY [ STRATIN | CONPOCERTS REQUIRED METEOD
1avIRecT- | wor DILEU GRUSS. KO URANIUN U BADIATEGH D | X prcat
USE POVDER VEIGHT 02
()] FILLED HETGHT
PARTIAL PIRT OF DRINIUY BRI BsF PHCH » EBUL
HISSTAG ENRICHENT,
VEIRT
LEU BIAS U-235 CONTENT BIAS | U CONTENT E+D DA
] LEy GROSS FO TRANIVA ¥ RADEATION ] LCWSTIC + PACH OR PHCG
eneoen |
[LuaTeh] PARTIAL PART EXPTY. OR U ENRIGRERT, B+ F(5} |PHCG + LCBS + ULTE
LOVER U-235 CONTENT | VEEGHT PHCH + LLBS
w GASS 80 GRANIUS U RADLATIOH B ACOUSTIC + PTICH. 00 FICG
PARTEAL PART ENPTY VEIGHT A B+ H{B) | PHCG + LEDS + DLTG
U RADIATION FacH + LEBS
] GROES KO URAHIUN U RAGTATION ] ACOUSTIC + PACH OB PICG
FRESH FUSL | DALEY RIS REPLACED BY OlniNY  ( TTEM COUNT, 4 EN-4(3}
ASSEBLIES OR NISSIRG RADFATICH{DN) PRUA
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SECTION 10
OTHER FACILITIES

Examination of records and reports

The facility accounting and operating records and supporting documents are
examined for correctness and internal consistency. This examination is
performed during inspections in such a manner that at material balance closing
all records have been examined.

The facility accounting records are compared with inventory change (ICR),
material balance (MBR) and any special reports sent by the State to the IAEA.
This comparison may be performed at the facility, or at headquarters on the
basis of inspection reports and data extracted from the records.

" The list of inventory items (LII) received from the operator at the time of

the physical inventory verification (PIV) is compared for consistency with the
material balance report (MBR) and associated physical inventory listing (PIL).

The inventory change reports (ICRs) and the material balance reports
(MBRs) are compared for consistency.

Physical inventory verification

There is one PIV of a physical inventory taking by the operator (PIT) each
catendar year during which the activities in 2.2-2.7 are carried out. The period
between PTVs does not exceed 14 months.

Notes 1o 2.1;

(1) Specific provisions for a PIV of a PIT are given in Annex B.

(2}  The time taken to complete post-PIV activities should not exceed 3 months.
Yhis limit is not used in the evaluation in the inspection goal attainment.

Fresh fuel items (e.g., plates, conpons, assemblies, elements or pins) containing
plutonivm, HEU or U-233 are verified as in (a) and (b):

(a) Such fresh fuel items under CfS (seals) are item counted, verified by
serial number identification where applicable, and remeasured with 10 %
detection probability for gross defects. The C/S is evaluated; seals are
verified with medium detection probability;

(b) Such fresh fuel items not under C/S are item counted and verified with

(L0 ToOBOMER)
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high detection probability for gross and partial defects and by serial
number identification where applicable.

Notes to 2.2:

(I) If the inventory of any material type is less than 2 SO, bias defect tests are
not performed on bulk material and partial defect tests are not performed
on fuel items and scrap material of that material type.

(2) If the evaluation of a C/S sysiem was nof Acceptable at any time since the
previus PIV, then reverification at the PIV is performed as defined in Annex
C if such reverification has not already taken place. If there is clear
evidence at the PIV that the CIS has not been Acceptable, such
reverifications are performed during the PIV whenever possible.

Fresh fuel jtems (e.g., plates, coupons, assemblies, elements or pins) consisting
of low-enriched, natural or depleted uranium are jtem counted, and verified
with medium(153)/igh(66) detection probability for gross defects §E by serial
number identification where applicable.

Unirradiated direct-use muclear material in bulk form is item counted and
verified as in (a) and (b):

(a) Such material pot umder £/S is verified with high detection probability for
gross, partial and bias defects. Where sampling is not possible, bias
defect measurements may be replaced by partisl defect measurements
with a relative standard deviation not greater than 0.06;

(b) For such material under CfS, the C/S is evaluated. Seals are verified
with medium detection probability, and remeasurement is performed with
10% detection probability for gross and partial defects.

Note to 2.4: Regarding the required defect tests in 2.4(a) and the evaluation of
CJS in 2.4(b), see Notes (1) and (2) 1o 2.2,

Indirect use nuclear material in bulk form is item counted and verified as in
(a) and (b):

(a) Such material not under C/S is verified as in (i)}-(iv):

{iy UF, cylinders containing LEU are verified with
medium(153)/igh(66) detection probability for gross, partial and
bias defects. The bias defect measurements may be replaced by
partial defect measurements performed with a relative standard
deviation not greater than 0.06;

(i) UF, cylinders containing natural uranium are verified with
medium(153)/high(66) detection probability for gross defects and
low(153)/medium(66) detection probability for partial defects;

(iif) Natural uranium and LEU metal, vranium alloys and vranivm
compounds including UO, powder, pellets and scrap are verified

(W0 Tofiokl)
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with medium(153)/high(66) detection probability for gross and
partial defects;

(iv) Depleted uranivm in all forms and other bulk material containing
natural vranivm and LEU (including U,0,(66) and waste) is
verified with medium({153)/high(66) detection probability for gross
defects;

(b) For such material nnder /S, the C/S is evaluated, Seals are verified
with low(153)/medium(66) detection probability, and remeasurement is
performed with 10% probability for gross defects.

Notes to 2.5;

(1) Regarding the required defect tests in 2.5(a) and the evaluation of C/S in
2.5(b), see Notes (1) and (2} to 2.2

(2)  For 2.5(a)(iii), when sampling is not possible or whens NDA is more accurate
than DA (e.g., dirty scrap), partial defect tests are performed with the best
available procedure in Hen of bias defect tests.

Irradiated nuclear material is verified in (a) and (b):

(a} Irradiated fuel items (e.g., plates, conpons, assemblies, elements or pins)
are item counted, -verified by serial number identification where
i SRR

() - under GS (seals), the C/S is evaluated and the seals are verified
with low(153)/medium(66) detection prabability;

(i) not under CfS, verified with medium(153)/high(66) detection
probability for gross defects;

(b) Irradiated nuclear material in varicus forms in hot cells is jtem counted
and verified by serial number identification where applicable and with
medium(153)/high(66) detection probability for gross defects.

Notes to 2.6

(1)  Regarding the evaluation of C|S in 2.6(a)(i), sce Note (2) 1o 2.2,

(2)  Reganding 2.6(b), installed operator’s instruments may be used if properly
authenticated.

The amount of nuclear material which is not verified does not exceed 0.3 SQ
for each material type.

Notes to 2.7: . .

(1) This quantity is the nuclear material which is neither item counted nor
verified by any verification method (see Annex A). This quantity does not
include the nuclear material removed from the inventory after the PIT
without verification (see Annex B).

{2) See also Annex F, para. 3.2, for the effect of such unverified material on
the sampling plans for the PIV.

(W10 Tofhokik)
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Verification of domestic and international transfers

Transfers into and out of a facility are verified at the PIV and at interim
inspections as in (a)-(c):

() For direct-use material, domestic and international receipts and shipments
are verified as specified in 3.2(a) and (b) not later than at inspections
carried out for other purposes on a monthly basis for unirradiated
direct-use material and a 3 month basis for irradiated direct-use material
when the inventory of such material is more than I 8Q;

(b) For indirect-nse materfal, domestic receipts and shipments are verified as
specified in 3.2(c} to the extent that such verifications can be performed
during inspections for other purposes. Additional inspections may be
performed on the decision of the DDG-5G on a case-by-case basis;

{c) Other international transfers are verified as specified in 3.2 exceptionally
if it is judged necessary by the DDG-SG.

Notes to 3.1:

(1) In order to improve coverage of transfers of indirect-use material, procedures
approved by DDG-SG utilizing randomization for scheduling interim
inspections will be implemented where applicable as soon as arrangements
can be made with the Stateloperator.

(2) At facilities where the inventory of indirect-use material is less than 2 $Q,
only an annual PIV is carried out.

Verification of the nuclear material in transfers is performed as in (a)-(c):
(2) Unirradiated direct-use material:

(i) Material transferred mot under seal is verified as in 2.2(b) for
fresh fuel items and as in 2.4(a) for bulk material;

(i) Material transferred under seal is item counted and verified as
in (i) above either at the shipping or receiving facility,. When
verified at the shipping facility and sealed, all seals are
detached and verified ﬁ the seals are verified with medium
detection probability;

(b) [Irradiated direci-use material:
(i)  Material transferred not under seal is verified as in 2.6{a)(ii);
(i) Material transferred under seal is item counted and verified as
in (i) above either at the shipping or receiving facility. When

verified at the shipping facility and sealed, the scals are verified
with low(153)/medium(66) detection probability;

3.1
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4.1

42

6.1

(¢) Indirect-use matcrial:

O] Material transferred not under seal is item counted and verified
as in 2.3 for fresh fuel items and as in 2.5(2) for butk material;

(i) Material transferred under seal is item counted and verified as
in (i) above cither at the shipping or receiving facility. When
verified at the shipping facility and sealed, the seals are verified
with Jow(153)/medium(66) detection probability.

The sum of receipts and shipments of plutonium, HEU or U-233 which is not
verified does not exceed 0.3 SQ during a material balance period,

Verification of other inventory changes

Nuclear material to be transferred to measured discards, other inventory
decreases (except shipments, nuclear losses, category changes or accidental
losses), or nuclear material transferred to retained waste(153), is verified at
the PIV and at inspections for other purposes to the extent required to keep
the total amount of such unverified inventory changes below 0.5 SQ per MBP.
Such verification is for gross defects at the detection probability for such
material at the PIV, .

Notes to 4.1:

(1) Arrangemenss may have to be made so that transfers to measured discards
and retained waste are available for verification in order to meet this
criterion.

(2) Any accidental loss is followed up and evaluated.

Nuclear material which has become subject to safegnards which can be verified
at inspections for other purposes is verified to the same standard as at a PIV.

Verifications at other strategic points

Note to 5: If such strategic points have been stipulated in Subsidiary Arrangements
Jor facilities where reprocessing or enrichment is performed, then the verification
activities specified in the relevant facility type criteria are applicable.

Confirmation of the absence of unrecorded production of direct-use
material from material subject to safegoards.

For enrichment instailations other thar those based on centrifuge and
diffusion technelogy, verification of enrichment level by sampling and analysis
from product streams is performed to verify that it is ot higher than declared,
This is performed at inspections on short notice, at scheduled inspections or
through other safeguards measures determined on a8 case-by-case basis by
DDG-SG.
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9.1

Confirmation of the absence of borrowing of nuclear material

Conditions in Annex H are applied as applicable to provide assurance that
the nuclear material presented for verification has not been borrowed from
other material svitable for borrowing in the State.

Material Balance Evaluation
Shipper-receiver differences (SRDs) are examined as in (a) and (b):

(a) For material in jtem form, when a non-zero SRD occurs, its significance
is evaluated;

(b) For material in bulk form, SRDs are evaluated for statistical significance
whenever MUF and MUF-D are evaluated (see 8.3) as well as when the
sum of the values of all SRDs during the material balance period is
greater than 0.1 SQ.

For material in item form:
{(a) All non-zero values of MUF in MBRs are evaluated;

(b) A material balance evaluation is performed based on the item count,
identification and defect tests results.

For material in bulk form:

() MUF is evaluated for statistical and safeguards significance using data
for measurement uncertainties consistent with those upon which the
international standards of accountancy are based; Hid

(b) The operatorfinspector difference statistic (D) values are caleulated for
those strata for which bias defect verification and/or partial defect
verification is required. The corresponding contributions to the overall
D statistic or MUF-D (as appropriate) and their uncertainties (standard
deviations) are calculated. The overall D statistic or MUF-D is evaluated
for statistical and safeguards significance.

Notes 1o 8
(1) The defect tests are evaluated and discrepancies and anomalies identified.

(2) If the inventory of a material type is less than 2 $Q, MUF and MUF-D are
not evaluated for that material type.

Verification activities at interim inspections for timely detection

Verification activities serving timely detection purposes (see Annex E), as
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9.2

9.3

%4

specified in 9.2-9.4, are carried out at interim inspections. (Activities carried
out at a PIV also serve timely detection purposes). Verifications are performed
in accordance with the following conditions applicable to Oiher Facilitics when
more than 1 SQ of the relevant material category is present at a facility:

(a) Verifications of vnirradiated direct-use material are carried out twelve
" times per calendar year at monthly intervals;

(b) Verifications of irradiated direct-use material are carfied out four times.
per calendar year at quarterly intervals.

The facility accounting and operating records are examined, and an wpdated
book inventory is established for those material categories which are verified
during the inspection.

Fresh fuel items (e.g., plates, coupons, assemblies, elements and pins) and
nuclear material in bulk form containing plotonfum, HEU or U-233 are verified
as in (a) and (b):

(a) Such nuclear material under C/S is item counted. The C/S is evaluated;
seals are verified with Jow(153)/medium(66) detection probability;

(b) Such nuclear material not under C/fS is jtem counted and verified with
medivm(153)/high(66) detection probability for gross defects for fuel
items and by serial number identification where applicable, and for gross
and partial defects for material in bulk form.

Notes to 9.3:

(1) If the inventory of any material type is less than 3 50, only gross defect tests
are performed on that material,

(2) If the evaluation of a C/S system does not give an Acceptable resulf, then
revenification is performed as defined in Annex C.

Irradiated nuclear material is verified as in (2) and (b):

(2) [Irradiated fuel jtems (c.g., plates, assemblics, elements and pins) are
verified as in (i) and (ji):

(i)  Such material under C/S since the previous inspection serving

timely detection purposes is item counted and the C/S system is
evaluated. Seals are verified with low detection probability.

In addition, that material is verified with low(153)/medium(66)
detection probability for gross defects {f the C/S system was
Inconclusive during the previous surveillance period;

(iiy  Such material not under C/S since the previous inspection serving
timeliness purposes is item counted and verified with
low(153)/medium(66) detection probability for gross defects;
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(DRTEDKEYRBT S,
(1) ARHBMALERLTINEOERUME. C/STRHoHBER. Ak
BEEHW.CASYAFLLRET S, HAIRKRARSBTHETS,
EHIC. HEOEHARMICC/ SYAFANRELTHILEEaALL
Do, ERAMETARRBL>wWTRRET S,
(ii) ABERMEANLTEMEOREUB. C/STIAVWHSRR. R
BEzifv. ERAMBTAEXACO W IRET S,
(b) iy beEA OB OBBRORMBHHEDEE, ARME 5w, KRARET
ABRBEOVWTRBTIN, XUTRAOEEBEB L VMEED,

8.4 O :
CASYATLDREIrORELTENLANBRENLBSR. HYCILERTIHM
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9.5

10.

10.1

102

103

11.

(b) Irradiated nuclear material in various forms in hot cells is item coumed '
and ¢

rified with low(153)/medium(66) detection probability for
B by serial number identification where applicable.

Note to 9.4: If the evaluation of the CIS sysiem gives a Conclusive Negative result
reverification is as defined in Annex C.

The amount of nuclear material which is not verified for timely detection
purposes should not normally exceed 0.6 SQ for each material type (direct-
use).

Notes to 9.5: i

(I} If the amount not verified exceeds 0.6 SQ, see Annex E, para. 3.1 for the
effect that excess (maximum 0.3 5Q) has on sampling plans.

(2} For exceptional circumstances where a non-random approach is used, see
Annex E, para. 3.2.

Discrepancy and anomaly follow-up

All anomalies are followed up.

When the sum of unresolved discrepancies and anomalies at the end of the
calendar year involve a total of 1 SQ or more of puclear material of any
material type, the actions necessary to decide whether or not such discrepancies
or anomalies wonld indicate diversion are completed as quickly as possible, but
in any case, by 15 April of the following year.

Note to 10.2: The sum of unresolved anomalies includes those remaining
unresolved from previous years.

Follow-up activities for anomalies involving nuclear material are judged to be
carried out in a timely manner if the following condition is met:

Whenever the amount of nuclear material in 8 material type which is involved
in unresolved anomalies exceeds 1 SQ, suffictent anomalies are resolved 1o
bring this total amount below 1 SQ within:

- 1 month for vnirradiated direct-use material;

- 3 months for irradiated direct-use material;

- 6 months for indirect-use material;
from confirmation of the anomaly.

Note to 10.3: This criterion is evaluated together with para. 9 for the timeliness
component of the inspection goal.

Verification of design information

(HI0R ToftoER)
BE2TD,

9.5 BHHRVEHTRBZILLZVWEDEEY. SHB L7 (EHAMH) 8. BF
0.65QFBATREG RN,

9.5 O :
(1) #HE/H.65QEHMAIEBAE. HEH (BX0.35Q) 2SIV IHE
A EEy., @B, 3. 1HESM,
(2) SY¥ATRWEELAVWIAANLRBIC>DVWTRMARE., 3L.2HESBH.

10, F—FHeRFKHTI7Aa0-—Tov 7/

10,1 FARATORBICO>VTI2A-TF o735,

10,2 BERBLAKBULIF-HLAROEFHS. wHRERATOBHTHAEKBRD
BERNAFALSQELEEENIBEGR., TOEILF—HFARRATFERAERARTE D
OPEIPEHOPRKTSORLEREBETEZINEYRDK, ponwhisH
ERLEEDIAHIBEE TILRT 5,

10,2003k ¢
BHZARVATOSHKREZAUWOENSORHZATRESTH AT LES
.

10.3 HPHHEGLAFTLNTZI?A0-F v 7HBHR. UToRGF 2R TR ICHE

CEExhE LTS,

BBt ZhhvwHBRET 1202470 EORN] SQEHAABER. &

FTUTOHMEARCI S 2RORTERBELTZOENEL 1 SQKRKT S,
- AEHNBEAAEDERE. REREMS L AANA
- ESHUEANMSRE. RERENSIZANN
- HRAHEOAEL. ARREISEHALA

10,303 :
COEBIIFLACHEAROCHABIEROEDIICFHET S,

1. #Hitmisoln
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1.1

112

11.3

12

121

122

13,

131

13.2

Design information provided to the Agency by the State during the discussion
of Subsidiary Arrangements is examined and verified, according to established

- Agency procedures.

Design information is re-examined, at least once a year in the light of any
facility modifications or changes in operating conditions, developments in
safeguards technology or experience in applying verification procedures which
might have a bearing on currently applied safeguards,

When modifications or changes in design information relevant to safeguards
occur, such modifications or changes are verified to establish the basis for
adjustment of sofeguards procedures, and the neccessary adjustments are
implemented,

Verification of Operator’s measurement system

Conclusions on the quality and functioning of the operator’s measurement
system are drawn during each MBP.

The operator’s measurement system is verified through the following activities,
which are normally performed in connection with other routine inspection
activities:

@

®

Observations of the calibration and recalibration of scales, vessels, and
other measuring equipment used for accounting purposes, including the
calibration of scales by means of weight standards provided by the
Agency; and .

Verification of the quality and functioning of the measurement system,
including analytical and NDA equipment, using independent standards
or duplicate samples.

Confirmation of transfers

All transfers (receipts and shipments) recorded by a facility are confirmed by
comparison with the corresponding reports or records of shippers or receivers.

International and domestic inter-facility transfers of direct-use material are
confirmed within a period of the timeliness goal, modified to take accoont of
normal shipping times.

Notes to I3

1)
(2)

The confinnation activities in 13,1 and 13.2 are evaluated at the State level
(See criteria for Entire States, para. 3).

The confirmation of direct-use material transfers in 13.2 is initiated through
communication between the responsible Operations Sections and is obtained
by comparison of facility records, inventory change reports and notifications,

11.1

11.3

12,

(M10%E EFofioikEm)

HERBOUBPLEP S TAEACEHIASRHEWE I AEAORTZISLE
FHRELE-TRAELRETS.

REHFHREP <L PE1E EROXBIIBELRFOEE. EREBHFOR
BILBAEAA ATV IERBRCHGTIRBEFMEOABCETSERLY
SEBFHERLLEDETHRET S,

BRFECBETS LI LRHEECSTIXBIBER L4 LLRY, 2OUS
FRBHEREL. RRHEBFREOAVOLBEESD, SOLLBLABENT .

BREOMEYZAFLORE

BREOWECAFLORBLAEL>VWTOEREMBPEIIEHT,

12.2 BRESOBEVYATLABUTORBXFLTRET S, Zhitid@®. HoERENR
EHEREMLTEET .
() TAEAOHRBLHADCLIATRORELSN. K. Ay, HHOWEEW
FHEATINERGORERUVEREOBIR. RU.
(b) BMOWMBRM IABBULEY Y INLHBETIHHEE. NDABELSE
HEYATLhDOSGRARUBEORE.
13, BROMZ
131 BRARBTEHGDIBE (RALRCHREL) 1. SHLAXESALEON
BFoHEEXRESLBELTRETS,
1.2 BERAAMWROEBREBERFENOKRRNES AR oMK LIEET 5N S
BELTBELEABEEZOMEAK W TREYT S,
13D ¢

M LRI 2L L3 - ORBEBREL AL TEE YD, (H2koLP,. 35E

SR .

(2) B2 EHBEINEABAMUEORORBE. MEXEBNORERREE

CTHML, SRIECTERORLM. ICRECEAMLHAETIZLILEYET
2. 1SQULOBERRACHENMAICRAZTER WBERT@R, Huta
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14.

14.1

142

14.3

as appropriate.” Transfers which contain 1 S0 or more and which can not

be confirmed within the specified period are identified for action at the State
level. : )

Activities when inventory is less than 1 SQ and used for the
evaluation of Partial Attaipment of the Inspection Goal when
inventory is greater than 1 5Q

ACTIVITIES WHEN THE DNVENTORY OF ANY MATERIAL TP B 1&ss 1an 1 SQ. When the
inventory at a facility of any nuclear material type is less than 1 SQ, the
activities in criteria 1, 10, 13 and 14.3 required for that material type are
carried out annually. (Activities in other criteria are not required for that
material type except as approved by the DDG-SG on the basis of throughput
considerations).

However, when the inventory of all nuclear material types is less than 0.5 §Q,
these activities are performed not more frequently than once every four years,
at an inspection scheduled in conjunction with inspections at other facilities or
instailations in the State, unless more frequent inspections are required to meet
the inspection coverage criterion 1.2 for Entire States. :

Arnvies vsep For BvALUATION ©F Parmar Aroanadent or B Insecrson GoaL wiEw
mVENTORY 15 GREATER TEAN 1 S0, The inspection goal for a facility with an
inventory of any material type greater than 1 SQ is evaluated as partially
attained if the activities in criteria 1, 10 and 14.3 have been performed for ail
materia! types, and the activities in criteria 8.1-8.2 have been performed for
material types with greater than 1 SQ inventory.

In both cases 14.1 and 14.2 the PIV is performed in accordance with para. 2
modiged as in (a)-(e):

(2) Fresh fuel items (c.g, plates, coupons, assemblies, elements or pins)
containing direct-use material are verified as in (i)and (if):

()  For such items under G5, the C/S is evaluated, K seals are used,
they are verified with medivm detection probability. No
remeasurements are required;

(i) Such items not under G/S are item counted and verified with
medium{153)/high(66) detection probability for gross defects and
by serial number identification where applicable;

(b} Fresh fuel items (e.g., plates, coupons, assemblies, elements or pins)
consisting of LEU, natural or depleted uranium are item counted and
verified with low(153)/medium(66) detection probability for gross defects;

(¢) Unimradiated neclear material in bulk form is item counted and verified
as in (i)-(iv):

14,

14.1

14,3

(108 ®othoMik)

KEoBHBTHARBYTS,

EEF] SQANOBSOEDHRCERN 1 SQU LODBSORRAEDBIAR
BROWGEAWSER

HLPEALTOHEBHOLEMN] SQRBONE OED

BoWL AL TOUBHOBROEHSL SQRAOBER. 04 TOHRE
#L. P 110, BECAIOEHERKETS, (Aol sERRto
24T OHBICRSER W)

FTRTOH A TOBHBEOERMNL5S QRPDOBER. ZLLOBEHEEAOHD
HRIGRHCSTSRHUBC—BRHEFILICHEL, TL4FC1EEEAR
WHETHETS, AEL. H2G0S%. L 2AGNRERLTEHOBRCEY
ELICHRRABRLABELETIREERL,

ERAL SQUECHSOARARONLNEAROFHELAWIED

H£B 1L, WRTMICETBRDPFTRTORATOPHKE 2T REZH, b2
HHE -3 2OWHFEME I SQEBAS I TOWHK DV THBEEIATWSH
. ERSISQEHASKEDRKOWTORHARF EIMIIAMINE LFE
T35,

4114 20FBAKCEVWT, PIVEZEH2 @) -()OIDKERELTHRETS.

(a)

(b

(e)

HEHNBWHESURBNT7ATH (HAW, B 7 -F>, A4k, EXR

Xitex) 3, (DRTUEIDNCEYRET S,

(i) C/STFRH»DZDEIRTFAFLiL, C/SERETE, HALEWD
DNTVWEHRGR. AL ETRAVECHBE TS5, BRERSELLEY,

(i1) C/STFREVWIDEIRT7 4 F L. AREBEEHW., doRRARME
TREAMCOVWTHREL, SHETBLSHRRFFLEVAEY S,

LEU, NUXHBRDUXSOHBHETAT4H (HAE, K. 7-#H>. @5,

BERIZEY) @ ABRUOELTY. 2O BRARFCABREL D WTHRE

Th. ’

ANIEBROXAFMBEREIARBE ETY. (D-(IMKEVRBT 5.

() C/STRAWHEMNESHEE, THAHSTARAUBIRHBIROVT
wnBY .

(ii) C/5 (HHE) FRHHMEAMNMEAR. HRAEDRARETHET 5.
BHERLEELRY,

(LINC/S FithwHEAMNSE IR, KEUBBTAREMALODWTIRET 5.

(iv) C/8 (HH) FTRHHMEMNNSHE. HUzRROEETRELT S,
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(a0

(e}

®

(i)

(i)

()

Direct-use material not under CS is verfied with
medium(153)/high(66) detection probability for gross and partial
defects;

For direct-use material under C/S (seals), the scals are verified
with medium detection probability. No remeasurements are
required;

Indirectuse material Dot under C/S is verified with
low(153)/medium({66) detection probability for gross defects;

_ For indirect-use material under C/S (seals), the seals are verified

with low detection probability. No remeasurement is required;

Irradiated nuclear material is verified as in (i)-(iii):

)

(i)

(iif)

" For irradiated fuel items under C/S, the C/S is evaloated. Seals

are verified with low detection probability;

brradiated fuel items not under C/5 are verified with
low(153)/medium(66) detection probability for gross defects;

Irradiated material in various forms in hot cells is item counted
and verified §iifiEt with low(153)/medium(66) detection prabability
for gross defects B by serial mumber identification where
applicable;

The quantity of each material type unverified as in criterion 2.7 is
modified to 0.6 5Q.

Note 10 14.3: If the evaluarion of a C/S systern does not give an Acceptable result
then reverification is performed as in Annex C, except for spent fuel which is
reverified as in 14.3(d)(ii) if the C/S is Inconclusive. If one component of the dual
CIS system is evaluated as Acceptable, no remeasurement is performed,

(108 Tofoll)

BREESIRELLEY.
(d) MEHHHERRE. (D-(LHDKIVRBTS.
(1) C/STiBAMMERBT AT L. C/SERMEY 5. HAZERM
BETRRT L.
(i) CASTRAWHENHERE7 474, ERABBTABR#HIKowWTHR
#ta.
(iv) svirerPoBsoRBORES RS AR, ARDE LT, SBH0@
RTRERHFACODVTRET S, X3 THL2SIAREINIVAR S
173,
() P2 TEHAETSEANHAIA TROERERELESQLEET 3,

14.2 Ok« .
C/SVATLORBEHILCERTELEEN G AdEHEE. C/SHRRE
cREZH, UMD UDRKEIVERBZASHEAHBMEBRVWT, FECKLESHLH
RBEEETS, Ta7WC/SYAFAODAQ I DOBERERHLAZTILD
HEEBEEDEE, HFUBEHRELLYW,
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VERIFICATION MEASUREMENTS AT OTHER FACILYTIES

BB ® E &

(Mo iER)

(108 eofiomsy)

¢ 3

| T RATERTAL TYPE|DEFECT TIPE |DEFECY DESCRIPTICH|MEASRONGTS  |APALICADLE|RECOREMDED 1LSTRUNETS
CATEQORY ISTRATIE  [coroweuTs rranem WETHOD
- FRESH RUEL [PU GR08S REPLACEMENT MITS |iTEM covwr, {1, @ PrcH
IRRADTATED | ASSEROLIES, [HEY LEY, O% MISSING  |PU RADIATION/
DIRECT-USE | ELEHENTS U RADIATION
(FH),
RODS, PINE, PARFIAL oo, PIN, PLATE, [U1-235 CONTEMT/ iF wCL + K4
FLATES couPo P CONTENT PCL + PHCG
FR), REPLACEYENTS HLHC + FHCG
CouPOHS pree
(2]
BULK FU =153 U0 URANIURYY u proraTi, o PHCH
HATERIAL  [nEU PLUTON U PU RADIATION
=y
PARTIAL PART OF LSAHIY  |U-235 CONTEHT/ [B + PHCH + EBAL
PLUTONILS HISSING |PU CONTENT, PHCG * EBAL
vELCHT HLHE + PHCS
BIAS u-235/F couTENT U cosENT B+D BA
B1AS Pt CONTEHT
IRRADIATED |SPENT FUEL [ru, GROSS REPLACED GF Doy, |rves comrT, 1, W 100
DIRECT-USE | ASSENALIES, | HEU, o2 HISSING RADTATIGN PR, HEGH (1)
ELEHENTS  |GHLEW Gt I3t
5F), Pl
SPEHT FUEL SFAT
RCDS, PINS,
PLATES
(s2) o.
IRRADIATED (Pu, Ghoss ND URANIGN, 02 [RADIATIGH H P, HSEH (1)
BULK HEY, PLUTCHI PN
MATERIAL  |DHLEW
(18) : '
-~ [PrESH FUEL [ONLEY 6RO5S REPLACED BT bussey, |ITEH cowy, |1, 8 -6 (2}
= ASSEMBLIES, R MESSUG RADIATICH PHCY
ELEREHTS
{FF),
FRESH FUZL
ROOS, PINS,
PLATES
(FR),
5
)
BHAK oHLEy GROSS 1O URARILA U RADIATION |8 -k (2)
HATERTAL PHECH
[
PARTIAL PART OF URAMIGM U EMRICKMERT, [B+ ¢ PHOM + EBAL
VELCHT PHEG + ERAL
[1:1] BIAS U~235 CONTEHT BIAS|U CONTENT B+0D A

Notes:

(1) In special cases, eg, for spent fuel with long cooling time or where visibility is poor, and where fuzel

items are sufficiently isolated.
(2} Use HM-4 for natural and depleted uranium only.

EATEREAL | HAIN FATEAIM. TYPE | DEFECT TYPE { DEFECY ESSCAIPTION | MEASIRZAENTS APPLICANLE | RECOMATHOED IRSTRUNENTS
CATEGORY | STRATLN COMPONENTS. ) FEUIRED NETEOD
[ FRESH FUEL | PR CROSS REPLACEREAT VITH TN cop, LA [ 4]
TRAADIATED | ASSEHELIES | HEW LEV, A RISSING U RADTATION/
DIRECT-USE | ELEHENTS U RADIATEQ:
{riy,
RODS, PLRS, PARTIIL P00, PIH, FLATE, 05 e | F URCL + 114
PLATES{FR) Coad FU Commet PHEL + PECG
SCOUPORS. BEPLACERENTS HLKE » PHCG
) Ve
BAX ] [y O URANTEUPLUTOR TGN | ¢ RADTATICN H PecH
HATERLML. | FEU FU MLDLATION
(=)
PARTLAL PLIAT OF (RAATUN 133 COHTEATS [B = F PrECH + EBAL
PLUTCAILR BIZSIFG PO CONTENT, PREG » EBAL
YEIGHT ELFG + PICE
BIAS U=X35/7U CHNTERT U CONTENT BeD ok
BIAS U COTTERT
IRRADLATED { SPENT FUEL | FU. CADSS REPLACED 3¢ OtwnY, | IYEN couT, LK Ten
DIAECT-USE | ASSEABLIES | HEY. O HISSING FAUIATION epntl, HSGH(1)
ELENEMIS | BLEY GREIL1)
[£a 1 #Hed
SFENT FUEL SFAT
PODS,PIHS,
PLATES(52)
IRRADIATED | PU, GROSS KO R, 02 RADIATION E] cpnl, KSGA(LY
BULY B, PLUTOIE cH
HATERTAL | DMLED
{m)
TDIRECT~ | FRESH FUEL [ DHLEN @S REPLACET BY GANNY, | ITEN £OWT, LR En~4(2}
USE ASSEHELIES BR HISSING RAOTATION bg:d]
ELEXENTS
1) 8
BUOS, PRNS,
FLATES(FR)}
COUPLRS
)
B DALEY QOS5 kO TRAIIUN U RIDIATION (] H1-402)
HATERTAL [¢:=]
{sn)
PARTTAL PART OF GRANACE D ERICHIENT, |B +F FUCH » E8AL
HISSING varear PHCG + EBAL
LEG Blis U-225 CORTIEAT B1AS | U CONTEAT B+d ™
g

(1) $HMLBE. HAURMBAHZILEAMRZERALSVES. REFHHKABENE
METAFLCHNT 5,
(2) NURUDUKSWIOHBHM- 4 58HT 5.




—Vyee —

11

SECTION 11

LOCATIONS OUTSIDE FACILITIES (LOFs)

Examination of records and reports

‘The accounting and operating records and supporting documents are examined
for correctness and internal consistency. This examination is performed during
cach inspection in such a manner that there are no periods for which records
are mot examined. :

The accounting records are compared with inventory change (ICR} and
material balance reports (MBR) sent by the State to the IAEA. This
comparison may be performed at the LOF, or at headquarters on the basis of
inspection reports and data extracted from the records.

The inventory change reports (ICRs) and the material balance reports (MBRs)
are compared for consistency.

Physical inventory verification PIV)

_ Installations at LOFs are selected for inspection for the purpose of a PIV on

the following basis:

{2) Installations at LOFs with an iuventory of a nuclear material type of
0.5 3Q or more are inspected once each year if the inspection can be
performed in conjunction with other inspections, but otherwise not less
frequently than once each two years;

(b) Installations at LOFs with inventories of each nuclear material type less
than 0.5 SQ are inspected in conjunction with other inspections not more
frequently than once every four years, unless more frequent inspections
are required to meet the inspection coverage criterion 1.2 for such
installations in the criteria for Entire States.

When an inspection is cartied out, the verifications are in accordance with
22-23.

Note to 2.1: The inventory used for the purposes of 2.1 is the largest inventory
at any time between 1 July of the previous year and 30 June of the current year.

Nuclear material pot under /S is item counted and verified with.
low{153)/medium(66) detection probability for gross defects, or with
medium(153)high(66) detection probability in the rare case of an installation
with inventory of 1 SQ or more.

(BUR HBEAOHBE (LOF))
o #R

ERAOBF (LOF)

I REgrgsonsk

L1 BERE. BERRRCEBXSOERS L ARBAGK S WTRETS,
ZORBERENEROEBRTRREIRFZ AL WEE AR L ILRETS,

L2 IERRBEENSIAEARKSNSENERDRY (ICR) . HENEHYE (MB
RY LHBYS, COhBRESRERTERS SHE LAF - 2SSV TLOF
IRIAEATHEETS.,

2, BEBRRE (PIV)

2.1 BTORBIETWIPIVANOEEKLOFOERSEANRTS,

(8) 12044 70HHBE.5SQUEERTILOFOBRT:. TOROEN
DED/ERALCOARFRE TSI LT3 RS, 8481 BHFBTS.
EITLRVHAKR ZECIEEFESAWIABRTERT S,

(b) 120X FOHHMAL0SSQKRBPERTILOFOBERSE. HitkoBl
RETBZ0LdRERSENTIERD, 120K HN-2hITERERETS
EDL, SoRABPERIMAZBEEHRVT. TOHOENOEHL {4
ELI1B*EALWEBETHERT S,

T2, 2-2. 3 TR T R EET 5.

2.10Di:
ZINEWLSERLE. NEQTHIE»SHEOCHNBE TCOHRAORESVWER
THE.

2.2 C/STFICavWwEP dtikhe L, CRABFCTARRACOWTHET 3, X
b, thalr - LTERMI SQUE o BRTHTBARBTNGET 5,
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10.

10.1

For nuclear material under C/S (seals), the GfS is evaluated. Seal verification

is with low(153)/medium(66) detection probability. No remeasurement is

required.

Notes to 2.3

(1) If the evaluation of a CIS system does not give an Acceptable result, then
reverification Is performed os in 22 above. Such reverifications are
performed during the PIV whenever possible.

(2)  Seals should not be applied if the period beiween inspections is expected to
be more than 3 years.

Verification of domestic and international transfers
Transfers are not verified at LOFs.

Verification of other inventory changes
Other inventory changes are not verified at LOFs.

Verifications at other sirategic points
Not applicable at LOFs.

Confirmation of the absence of unreported production of direct-use
material from material subject to safeguards
Nor applicable at LOFs.

Confirmation of the absence of borowing of nuclear material
Net applicable at LOFs.

Materia! Balance Evaluvation

A material balance evaluation eovering the audit period is carried out after
an inspection.

Verification activities at interim inspections for timely detection.
Naor applicable at LOFs.

Discrepancy and Anomaly follow-up

All anomalies are followed up.

(BIE BEAOHH (LOF))

2.3 C/5F (HE) LH3EHARC/SERET S, HARBRARBTHET S,

BRERFETHS.

2, 30E:

8.1

10,
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BRBEHETS, COBRBRATELEYP IVHLHET S,
(2) FEREFROMBPIFLEL L3P FRENSBERINORARTER
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11

11.1

112

12,

13.

13.1

14.

Verification of design information.

The information on the LOF provided by the State is examined and verified
according to established Agency precedures,

‘When modifications or changes in design information relevant to safeguards
occut, such modifications or changes are verified to establish the basis for
adjustment of safeguards procedures, and the necessary adjustments are
implemented. .

Verification of Operator’s measurement system

" Not applicable at LOFs.

Confirmation of transfers.

All transfers (receipts and shipments) recorded by a LOF are confimed by
comparison with the corresponding reports or records of shippers or receivers.

Note 1o 13.1: These confinnation activities are evaluated at the State level,

Activities when inventory is less than 1 SQ and used for the
evaluation of Paniial Attainment of the Inspection Goal when
inventory is greater than 1 SQ

Not applicable at LOFs.

(BUE HBRAOHRK (LOF))
i BHfRoRi

1] Bs@HahaLOFCRTSMERIE. TAEAOHMUShEFRERE> TR
ELRBIDS.

1L? GREECHETS IO ARNBQRONEIRERLEL NS, TORBARIRR
EREL. BREBFHEORBORMETY. TSHILLERERESD.
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13, BEOHE
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. VERIFICATION MEASUREMENTS AT LOFs

(BUR HRAOPF (LOF))

fruverrn,

HALH FATERTAL TYPEIPEFCCT TYPE  |DEFECT DESCRIPTICH |[HEATIRENTHS REQUIRED PAPPLICAZLE |RFOOMGEFIDED
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SECTION 13
ENTIRE STATES

Inspection coverage

Facilities and installations at locations outside facilities (LOF's) with an inventory
of any nuclear material type of 0.5 SQ or more are inspected as in (a) and (b):

(2) Such faclities are inspected at least once during each year;
(b) Such installations at LOFs are inspected at least once each two years.

In States with facilities or installations at LOFs not covered by 1.1 above with a
total inventory of more than 1 SQ of a nuclear material type, ﬁ‘ﬁfﬁg a snfficient
number of these facilities or installations are inspected so that the inventory at
the ones not inspected totals less then 1 SQ for each muclear material type, )
some such facilities and installations are selected for inspection on a random basis.

Notes o I:

(1} If a PIV inspection is moved from the end of a year 1o the beginning of the
next year, it is considered for evaluation only for the first vear,

(2) The inventory used for the purposes of 1.1 and 1.2 is the largest inventory at
any fime between 1 July of the previous year and 30 June of the current year.

(3)  In 12, "some" means that the facility or installation with the largest inventory
is inspected as well as one other selected at random if the total inventory is less
than 2 SQ and two such others if the total inventory is more than 2 50.

(4)  Any excepiions to the requirements regarding inspection coverage will be decided
by DDG-SG.

(5) This criterion is met when the total inventory of each nuclear material type
at facilities and installations at LOFs which are not inspected did not exceed

. 180

At least one facility or LOF in each State is inspected each year.

Material Verification Coverage

The nuclear material at facilities in a State is verified each year according to
Sections 1-12 of the Safepuards Criteria.

Notes to 2:

(1)  Verification according to the Safeguards Criteria means either full verification
or verification at the level required for partial goal attainment.

{2)  This criterion is met when (a) the fotal amount of unirradiated direct-use
material which was not subject to at least partial goal attainment was less
than 1 SQ and (b) at least 70% of the total SQs at facilities in the State was
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4.1

subject to full goal attainment,

Matching of transfer data on nuclear material

Data on shipments (foreign and domestic) of nuclear material reported by the
S_tatc are matched each year with receipt reports.

Data on foreign receipts reporied by the State are matched cach year with
reports of shipments by other States.

For direct-use nuclear material shipments exceeding 1 SQ, transit times between.

facilities in the same State (as calculated from facility JCRs) do not exceed one
timeliness goal period, modified to take account of normal shipping times.

Notes to 3:

(1) Criterion 3.1 is met when transfers reported as having been made to
instaliations in the same State during the calendar year, or to installagions in
another State during the 12 months period ending 30 November, are reported
as received, to the extent that the total quantity not confirmed as received, by
15 April of the following year, is less than 1 5Q.

{2) Criterion 3.2 is met when reponts of shipments made by other States to
installations in the State during the 12 month period ending 30 November are
reported by the State as received, 1o the extent that the total quantity notified
as shipped but not confirmed as received, by 15 April of the following year, was
less than 1 S0,

- (3}  For States where safeguards are applied subject to voluntary-offer agreements,

the maiching of transfer data which relate to installations designated for
inspection during the year are considered in meeting this criterion.

(4) Re 3.3, normal shipping times will be defined for evaluation purposes by
DDG-SG.

Absence of borrowing of nuclear material
Conditions in Annex H are applied as applicable at facilities in the State to
provide assurance that nuclear material presented for verification has not been

barrowed from other inventories of material suitable for borrowing in the State.

Note to 4: This criterion is met when conditions are applied at all faciliies in the
State with material suitable for borrowing.

3.1

3.3

4.1
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SAFEGUABRDS CRITERIA ANNEXES

Abbreviations and definitions
specific provisions for a PIV of a PIT
pDefinition of acceptable C/5 and requirements for

remeasurement and reverification of nuclear material
under C/S

" speeial criteria for difficult-to-access fuel items

Timeliness component of inspection goals

Procedures for sampling plans

Values of detection probadbility te be used for
planning verification measures

Copnfirmation of the absencé of borrowiang of nuclear
material
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ANNEX A

ABBREVIATIONS AND DEFINITIONS; LIST OF INSTRUMENTS

ABBREVIATIONS

ATR  Advanced thermal reactor

AVG Accountancy verification goal

CIR Compnterized inspection report

s Containment {e.g. seals) and surveillance (optical or human)
D Operatorfinspector difference statistic

DNLEU Depleted, natural and low-enriched uranium -
FBR Fast breeder reactor

HEU High-enriched uranium

HIR High temperature reactor {with pebble fuel)

ICR. Inventory change report

LFUA  Limited Frequency Unannounced Access

LI List of inventory items

LWR Light water reactor

MBA Material balance area

MBP Material balance period

MBR Mﬁmﬂbmwxmmn

MOX Mixed oxide, ic. a mixture of uranivm and plutonmm oxides
MUF Material unaccounted for

OLR On-load fuelled reactor

PIL Physical inventory listing

PIT Physical inventory taking by the operator

v Physical inventory verification by the Agency

SQ Significant quantity of nuclear material

SRD Shipper/receiver difference

ATR
AVG
CIR
C/Ss

DNLEU
FBR
HEU
HTR
ICR
LFUA
LII
LWR
MBA
MBP
MBR
MOX
MUF
OLR
PIL
PIT
PIV
5Q
SRD
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3.

DEFINITIONS OF TERMS USED IN THE CRITERIA

Accountancy verification goal (AVG) quantity - the quantity equal to 3.29 x (the
international standards of accountancy for the facility type) x (the larger of
inventory or throughput for the material balance period). The inventory and
throughput values do not include material for which the Agency concludes that
the introduction of bias defects can be excluded.

Borrowing of nuclear material - the temporary transfer of nuclear material between
facilities in the same State so that the same material will be verified twice by the
JAEA. . A nuclear material stratum "suitable for borrowing” is nuclear materiat of
‘the same type, enrichment or isotopic composition and irradiation status, where
applicable, and if that nuclear material is in the form of fuel items, these have to
be of the same size and design. Fuel in a reactor core is not considered suitable
for borrowing. (Sec Annex H).

Defect - a difference between the declared amount of nuclear or non-puclear
material and the actual amount present. A defect could involve any fraction of the
declared amount, which counld be an overstatement or an understatement of the
amount measured. For verification purposes, tests are performed to detect three
types of defects: gross, partial and bias (see Annex F for definitions). The
physical meaning of these types of defects are defined for material strata, together
with applicable verification methods and recommended instruments, in the
Verification Methods table at the end of cach facility type criteria.

Where the phrase "one defect test less” is used in these criteria, it means: gross
and partial instead of gross, partial and bias, and gross instead of gross and partial
In the case of gross defects only, it means that the gross defect measurement is
carried out by the lcast intrusive NDA procedures available. However, this
reduced verification applies only when the material has been previously verified to
the required standard.,

Detection probability - the assurance given by safeguards measures expressed as
the overall probability of detecting the absence of a specified quantity of nuclear
material. The detection probabilities specified for nuclear material verifications in
these criteria have the following meanings:

High - 90%;
Medium - 50%;
Low - 20%.

For nuclear material under acceptable C/S, remecasurement at a lower detection
probability (10%) is specificd in certain cases. (Annex G gives a summary of
detection probability values specified in these criteria).

Inspection
Sonnraneous Ikeecnors - inspections at two or more facilities done within a

5.
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period short enough that borrowing between these facilities would be detected.
This normally requires that the inspections be on the same day. Any other
practice is decided on a case-by-case basis by DDG-SG.

Trsrsctron SERVING ToMEY DETECTION PURrOSS - an nspection at which inventory
verification and other activitics associated with timcly attainment of the

inspection goal are carried out

Immmm(mmm)-anunmounccdinspecﬁmon-

the shortest notification agreed with the Statc/operator.

Ranpoat pepecnc - an inspection whose timing is chosen based on the principles
of random selection.

TRArnom DePECTIH G SEOST ROTICA (SBOST KOTICS RANDOM prsracTion) - 8 routine inspection
for which the verification results are 0 be validly projected 1o all items in the
population subject to verification (e.g, flow jtems on days without inspections).
Such an inspection must meet the definitions for both an inspection on short notice
and for a rapdom inspection.

Lnaen meEouENCY TRAROURGED AccE (LFUs) pirecniows - & safegeards approach
developed specifically for centsifuge enrichment plants subject to safeguands nnder
an INFCIRC/153-type agreement and operating at a stated enrichment level of 5%
or less, involving inspections of cascade areas on short notice,

Installation Categotization - a nuclear installation is a "facility” or "other Jocation"

under safeguards. However, under a single Facility Attachment there is often

more than one reactor (e.g, two pwer rsactors or a rescarch reactor and a critical
assembly), each of which is considered as an installation in the Agency’s Annual
Report and is evaluated individually for SIR purposes.

For these criteria, installations are divided into "facilities™ and “locations outside
facilities”, as fallows (the Description Codes used in the Agency’s Authority Files
are given in brackets):

1. Light water reactors [AlL :

2. On-load fuelled power reactors [AZ]; s

3. Other power reactors [A3, A4, AS];

Research reactors and critical assemblies [B];

Nitural and low enriched uranium conversion and fabrication plants [Cl,

C2, D1, D2}; ‘ '

Fabrication plants handling direct-use material [D3, D4);

Reprocessing plants {E);

Enrichment plants [F};

Storage facilities [G): Facilities for storing nuclear material or non-nuclear

material(66) not dircctly connected with a reactor, fabrication or

teprocessing facility;

10. Other facilities [H): Facilities not incloded above including research and
development facilities, where nuclear material in amounts greater than
one effective kilogram is customarily used;
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11. Locations outside facilities (LOFs) [I}: Locations cutside facilities covered -

by INFCIRC/153-type agreements, and other locations and facilities where

nuclear material in amounts Jess than 1 ekg is customarily used covered

by INFCIRC/66-type agreements. The madmum inventory of a LOF

(which may include more than one installation) is one effective kilogram;
12. Heavy water production plant [J].

7. Intcmational standards of accountancy - standards of accountancy used by the
Agency for MUF evaluations reflecting the state-of-the-art operator’s measurement

accuracies. The expected measurement aceuracies (relative standard deviztions) -

associated with tlosing a material balance expressed as a percentape of the larger
of inventory or throughput which should be used are:

0.2% for cnrichment, 0.3% for uranivm conversion and fuel fabrication, 0.5%
for plutonium conversion and fuel fabrication, 0.8% for vranium reprocessing,
1.0% for plotonium reprocessing, 4.0% for scparate scrap storage, 25% for
separate waste storage.

For other facility types the same limit applies as to the type of facility where the
relevant nuclear material originated. .

8 Inventory - the quantity of muclear material present at a facility or other lacation,
in these criteria referring to either the quantity of a material type (see 13) or of
a material catcgory (see 11} and expressed in terms of significant quantities
(see 17).

When ‘inventory’ is used in the criteria as a limit to define whether certain

activitics are required to be planned and carmied out for 2 material type during
the current year, it means the lasgest inventory at any time between 1 July of the
previous year and 30 Jurne of the current year.  For material type DNLEU, the
inventory is the-total of the inventories of depleted, nmatural and low-enriched
uranium.

‘When "inventory’ is used as a limit to define periods when verification activities for
timely detection: purposes are required for & material category, it means the
guantity present at the facility, as known to the Agency through State reports and
facility records.

9. Inventory changes - an increase or decrease of nuclear material in a material
balasnce arca.

Doupsnc Traxsrers - inventory changes involving shipments and receipts of nuclear
material between MBAs in the same State, For these criteria, transfers between
States in the European Community are not considered domestic transfers.

Orren povenirony caanors - for these criteria, this term includes all inventory changes
other than shipments, receipts and nuclear loss or gain. It includes, specifically,
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10.

11.

12

13.

transfers to measured discards, and transfers to retained waste{153).
Imventory verification

Prvsica nvisrony vermieamow (a1v) - in these criteria physical inventory verification
means the verfication of a PIT(153) or of a physical inventory stated by the
operator(66) after which the Agency evaluates the material balance.

Matexial category - nuclear material is divided into categories as follows according—
to its suitability for comversion into nuclear explosives components and. to its
irradiation status:

Urraptated poEcr-uss MammisL 5 direct-use material which does not contain .
substantial amounts of fission products. This includes purified plutonium and
uranium enriched to 20 percent or sbove; it also includes seprocessing plant
solutions from the dissolver onwatds. Fuel containing direct-use matetial is
considered as unirradiated for verification and timely detection purposes wntil it is
placed in a reactor core.

Erraparen Bmectuss Matsuaz is direct-use material which contains substantial
amounts of fission products. This includes core fuel and spent fuel.

Tmmecrus mateaat includes uranivm enriched to less than 2095, natural uranium,
depleted uranium and thoriur, DNLEU core and spent fuel at research reactors
where reporting of plutoniom production is mot required is considered to be
indirect-use material,

Categories of non-nuclear material under safeguards are heavy water, zircalloy
tubes and graphite (nuclear grade).

Material form - classification of nuclear material according to its physical form as
follows:

e - an identifiable unit, e.g. fuel assembly; fuel pin, plate or coupon.

Buiz matemaL - material in loose form, in Hquids, gases, powders, or in large
pumbers of non-identifiable units (¢.g. pellets, pebbles).

Oumien HucLEAR, MATFRIAL - in these critéria, this term denotes nuclear material
other than the fuel used in the reactors, at research reactor and critical

assembly facilities.

Material type - classification of nuclear material according to the clement contained
and, for uranium, the enrichment, as follows:

Dhazy - depleted, natural and low-enriched uranium;
Hex;

U.233;

Pruroum;

Thornm.
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14.

16,

17

18

19.

Measured discard - nuclear material which has been measured, or its quantity

estimated on the basis of measurements, and disposed of in such a way that it is
not suitable for further nuclear use, ;

Retained Waste - nuclear material generated from processing or from an
operational accident, which is deemed to be unrecoverable for the time being but
which is stored. Material transferred to retained waste is stored at the MBA but
removed from the safeguarded inventory.

Scrap - rejected nuclear material removed from the process stream, Clean scrap
comprises all rejected process material that can be reintroduced into the process
stream without the need for purification; dirty scrap requires separation of the
nuclear material from contaminants, or chemical treatment to return the material
to a state acceptable for subsequent processing.

Significant quantity - the approximate quantities of nuclear material in respect of
which the possibility of manufacturing 2 nuclear explosive device cannot be
excluded. ' Significant quantity values currently in use are as follows:

Material type 130

Pu 8kg Pu

HEU (20 % enriched and above) 25 kg U-235

U-233 8 kg U-233

LEU (less than 20% enriched, 75 kg U-235
including natural U and (or 10 t natural U
depleted U) or 20 t depleted U)
Thorium 20 t Thorfum

Timeliness goal - the period of time wsed as the objective for timely detection of
a diversion, established by nuclear material category as follows;

1 month for unirradiated direct-use material;

3 months for irradiated direct-use material; and

1 year for indirect-use material and for direct-nse material types with less than
1 5Q inventory.

The timeliness goal is reflected in the required number of verifications per
year for timely detection purposes (see Annex E).

Verification methods - the methods used by the Agency for verifying nuclear and

non-nuclear material are the following. The codes listed are used by the Agency
to designate these methods,

Accountancy verification methods

A - Identification {(optionally using random selection, see Annex F)

i A)
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20.

21.

B - Weighing

C - Volume determination

D - Sampling and analysis

E - Variables by NDA (bias defects)

F - Variables by NDA in attribute mode (partial defects)

G - Criticality check for verification

H - Attribute test by NDA (gross defects)

M - Facility specific method for in-process inventory verification

ethods ) saswy
S - Stratum under surveillance
V - Seal verification
X - Monitors

Other methods

1 - Ttem counting (optionally using random selection, see Annex F)

K - Spent fuel inventory check for verification (for multiple layer spent fuel stores)
T - Tag check

Z - Other

Method I, K or T alone is not considered as an accountancy method. They
become part of such methods only if they are used to establish the population for
a subsequent application of an accountancy verification method.

For methods G, K, and M, approved facility specific procedures are required.

Measures are taken to ensure that the same material is not presented more than
once for verification during an inspection.

Waste - nuclear material in concentrations or chemical forms which do not permit
economic recovery and which is designated for disposal. (This does not include
retained waste; see 15).

Zone Approach - a safeguards approach for all nuclear material of a specified
material category or type or specified parts of a material category or type in all
or in a specified subset of MBAs within a State, implemented with the intent of
reducing the need for inventory change verification and to provide assurance
against borrowing within the zone. In this approach the appropriate nuclear
material inventories of the separate MBAs are considered together to form a zone.
Transfers into the zone or out of the zone are verified just as for transfers into
and out of a single MBA. Transfers within the zone are not verified, but
simultaneous inventory verifications to PIV standards are carried out annually at
all the MBAs making up the zone. In addition, simultaneous inventory verifications
for timely detection purposes are carried out for direct use material. Safeguards
conclusions are drawn in respect of each MBA in the zone. The conditions for
applying a zone approach are approved on a case-by-case basis by DDG-5G.

20,

21,
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AwcCC

PMCN

SFAT

LIST OF INSTRUMENTS

Active well coincidence counter
Calorimeter

Candu core discharge monitor

High range under water monitor
Candu speat fuel bundle counter
Facility electronic balance
Electromanometer

Fuel pin tray counter

Rod Scanner, Facility

Gamma burn-up verifier

Trradiated fuel measuring system
Hybrid XRF/K-edpe instrument

Hand held assay probe

High sensitivity under water monitor
Improved Cerenkov viewing device
Inventory sample coincidence counter
K-edge densitometer
Load-cell based weighing systems
Depsitometers
Plutonium bottle counter

Portable MCA + Germanium Detector
Portable multichanne] analyzer + Nal Det
Plutonium neutron coincidence counter
Spent fuel attribute tester

Silena Cicero

Thermal quadrapole mass spectrometer
Universal fast breeder counter
Ultrasonic thickness gange

Neutron coincidence collar
Underwater TV

X-ray fluorescence unit

AWCC
CALR

CCDM -

CPMU
CSFC
EBAL
ELTM
FPTC
FRSC
GBUV
GRN1
HKED
HM— 4
HSEGM
ICVD
INVS
KEDG
LCBS
PD20
PLBC
PMCG
PMCN
PNCL
SFAT
SLNC
THQS
UFBC
UNCL
UWTV
XRFU
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ANNEX B

SPECIFIC PROVISIONS FOR A FIV OF A PIT

The specific provisions for a physical inventory verification of a PIT by an operator(153)
or of a physical inventory stated by the operator(66) arc as follows.

1. Al items on the inventory are made available for independent verification by
Agency inspectors except as noted below in 2. .

Note: The Agency and the State should make the necessary arrangements for
implementing this provision. Any item for whick difficully is expected in access for
verification due to ity specific properties, location, ete., should be indicated to the
Agency inspector together with the cause of this difficulty.

2. 'The amount of nuclear material which was removed from the inventory after the
PIT(153) or following the operator’s statement of inventory(66) but prior to the
PIV without verification does not exceed 0.1 SQ for each material type.

Notes:

(1} The amount of material that was removed from the inventory without verification
is taken ito account by the Agency in establishing sample sizes for verification

. {(see Annex F).

(2) Bﬁmazomappmach is applied, the above limit also includes any material in

led shipments in transit between facilities in the zone at the time of the PIV

ofthezone.

(3} Any exception to the linit in 2 must be decided by the DDG-SG.

(4) Appropriate limits for non-nuclear material are established on a case-by-case
basis.

3. If any changs of nuclear material inventory took place after the PIT(153} or
following the operator’s statement of inventory(66):

(a) Increases which arose from receipts or transfers at the starting point of
safeguards were kept physically separate and clearly distinguishable from
materials on inventory at the PIT date or the increases resulted from nuclear

production; and

(b} Decreases in the inventory other than nuclear [or heavy water] losses were
verified by the IAEA cither before the PIV or simultaneously at the receiving
facility so that the limit in 2. is not exceeded.

Note to Annex B: The measurement uncenainties of the operator's stated inventory should
be consistent with those en which the intemational standands of accountancy are based.
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ANNEX C

DEFINITION OF ACCEPTABLE CONTAINMENT/SURVEILLANCE (C/5)
AND REQUIREMENTS FOR REMEASUREMENT ANL
REVERIFICATION OF MATERIAL UNDER C/fS

Introduction ,

This annex describes the principles for Agency use of containmentfsurveillance
(C/S) measures, defines the conditions necessary for C/S measures to be
accepted as a means of maintaining continuity of knowledge over a period of
time, and specifics the requirements for remeasurement and reverification when
C/S measures arc applicd. (Annex D includes the special criteria for C/S
measures which are nsed for difficuit-to-access fuel items).

Approved CfS systems are applied in order to maintzin continuity of Inowledge
over a period of time at the confidence level of a previous verification.
Verification requirements at a PIV take account of applied C/S measures if a
previous verification was performed at the level required at a PIV in the absence
of C/S and there has been no interruption of the continuity of knowledge since
the previous verification. Similar conditions apply for verification requirements
at interim inspections for timely detection purposes.

Occasionally C/S systems are applied to protect the integrity of an inventory or
part of an inventory without verification. This normally occurs when verification
is to take place within a timefiness period or at the next PIV, whichever is
carlier. In addition C/S systems are used to provide assurance concerning the
condition or use of equipment subject to safeguards, and in specified cases to
provide assurance against diversion during a period of time from quantitics of
nuclear or non-nuclear material which for various reasons cannot be verified
during that period. For the applications in this paragraph, remeasurement and
reverification in Table C.1 do not apply.

/3 systems include, in certain circumstances, human surveillance by Agency
inspectors.
Approved C/S systems

The conditions which must be et by a C/S system to be approved for use (dual
/S systems will be approved by the DDG-8G) arc the following:

(2)  The C/3 system including any associated containment has been examined
and found to provide sufficient assurance against circumvention or defeat;

{b)  Procedures are established for the evaluation of the perfarmance of the

(& C)
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C/S system, including the containment;
(c) Al credible diversion paths are covered by the C/S system;

{d)  The system uses only C/S devices which are authorized for inspection use,
or operator’s C/S systems or devices which arc authenticated using
approved pracedures.

Types of C/S System
Single C/S System

C/5 measures involve a single /8 system in most cases. In a single C/S system
devices and containment, are used in such a way that each credible diversion
path is covered by at least one C/S device. The devices in the system are
periodically evaluated as providing Conclusive positive”, Inconclusive” or
Conclusive negative™ results.

For added reliability (i.e., protection against device failure) devices may be
duplicated or backed-up by other devices on any or all credible diversion paths,
If the C/S devices are duplicated or backed-up on all the diversion paths, the
system is called a “single /S system with back-up®, For any given diversion path
only one device is evaluated. If the result is Conclusive positive it iz not
necessary to evahiate the other device on that path. Should the result of the
evaluation of the first device be other than Conclusive positive, the other device
on that path is evaluated. When a Conclusive negative result is observed on 2
given path, the result for the path it Conclusive negative unless there is a
Conclusive positive result from another device on the same path, in which case
the result for the path is Inconclusive.

*/ See definitions in para. 4.1.

Dual C/S system

For added confidence and therefore to reduce the remeasurement requirements,
all credible diversion paths are covered by two C/S devices which are
functionally independent and are not subject to a common tampering or failure
mode, e.g., metal seals and a camera or, in 2 dynamic situation, an antomated
material transfer monitor. This is normally achieved by C/S devices which are
based on different physical principles but this is not a requirement provided that
the conditions above are satisfted. In order to provide the added confidence,
a dual C/S system is cvalvated as Dual Conclusive positive only if both (/S
devices on each credible diversion path are evaluated as Conchusive positive”.
When only one is Conclusive positive and the other is Inconclusive”, the
evaluation is Single Conclusive positive. Inconclusive from both is cvaluated as
Inconclusive. A Conclusive negative” result from cither is evaluated as
Conclusive negative.
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The reliability of each C/S device in a dual C/S system may be enhanced by

duplication or back-up as in 3.1

4. “"Conclusive positive®, "Conclusive negative” and "Inconclusive” results from a /S
device

4.1 Definitions of a Conclusive positive, Conclusive negative and Inconclusive results
from a C/S device are given in (a)-(c):

(a) Conmclusive paositive result - a Conclusive positive result requires that the
following conditions, where relevant, are met:

() When optical surveillance is used, the frame interval of the optical
surveillance device during the whole surveillance period was less than
the time the Apency considers the operator needs to move the material
from the area surveyed; the record from the filmftape or clectronic
outputs of the device was complete without significant interruption and
could be clearly interpreted; and the survcillance results and, if
necessary, verification activities specified in the facility criteria (see also
para 6.4) confirm the records of the operator on the number and type
of operations which occurred within the field of operation or view;

*f See definitions in para. 4.1

(ii) When seals are used, the seals were verified using a random statistical
sampling plan with appropriate verification coverage and their in-situ
interrogation, or examination after detachment at Headquarters or other
approved places (Type E), confirmed that the seal identity was correct;

(iii) There is no evidence that the C/S device or unit could have been or
) was circumvented or defeated;

(b) Conclusive negative result - a Conclusive negative result requires that the
Agency has cvidence that the C/S device, has been circumvented or defeated
or when the information provided by the /S device is not i agreement to a
safeguards significant extent with the records or declarations of the operator.
A Conclusive negative result for 2 C/S device arises only in the following ways:

(i)  When surveillance js used, the results are in conflict to a safeguards
significant extent with the records of the operator; there is evidence of
before-the-lens tampering; there is evidence of electronic signal
tampering (unless it can be established as arising from an internal
failure, in which case the result would be considered as inconclusive);
or there is positive evidence that a seal on the surveillance device or
system is a counterfeit;

(iiy For an E-type scal, there is positive evidence that the seal is
counterfeit;

4.
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6.2

(i) For a VACOSS-type seal, there is positive evidence that the seal has’
an incorrect identity code;

(iv)  Other cases, including for other types of seals, which are decided by
DDG-SG on a case-by-case basis;

(¢) Inconclusive result - any result which is neither Conclusive positive nior
Conclusive negative is Inconclusive.

Notes 10 4:

(I)  When surveillance by an inspector is used rather than a C[S device or
system, the inspector makes the decision on the results.

(2) A Conclusive negative evaluation of a CJS device or system does not mean
that the Agency has concluded that diversion has occurred.

Evalvation of & C/S system and Acceptable C/S

A CfS system as a whale is evaluated as follows: the devices of that C/S system
are evaluated as being either Conclusive positive, Inconclusive or Conclusive
nepative and the results are combined with the vesults of containment re-
examination to determine the evaluation for the C/S system as a whole.

Acceptable single CfS results from the vse of an approved /S system (single or
dual) which has provided a Conclusive positive result as a result of evaluation
according to paras. 3.1 and 5.1 and the established procedures (see pare. 2.1,
condition (b)).

Acceptable dual C/S results from the use of an approved dual C/S system which
has provided a Dual Conclusive positive result as a result of evaluation according
to paras. 3.2 and 5.1 and the established procedures (sce para 2.1, condition (b)).

Requirements for remeasurement and reverification

Remeasurement of nuclear material under Acceptable C/8 is performed normally
during the annual PIV 1o increase the assurance provided by the C/S system. The
requirements for remeasurement are based on the type of C/S system (single or
dual) and the nuclear material category.

Note: Advanced C/S systems when available, which may resull in no remeasurement
requiirement, will be approved by the DDG-SG on a case-by-case basis.

If the conditions for Acceptable C/S arc not met, reverification is required.
Reverification is required as scon as possible but not later than the next interim
inspection for timely detection purposcs. Such reverification is for the same defects
required for such material not under G/S. Levels of detection probability are based
on the degree of failure to mect acceptable C/S, the nuclear material category and
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6.3

6.4

the type of inspection (PIV or timely detection). For Conclusive negative C/fS,
other actions may be decided by DDG-SG.

The gencral requirements for remeasurement and reverification of nuclear materjal
under C/S measures for maintaining the continuity of knowledge of a previous
verification at PIV level are given in Table C.1.

Exceptions to the requircments in Table C.1 are as follows:

(a) Remeasurement and reverification are not required for fuel under CfS in
reactor cords;

(b) If the Agency judges that an Inconclusive result arises from a C/S failure
which could not have been Imown to the operator, the DDG-SG may on a
case-by-case basis modify the requirement for reverification.

Specific requirements for remeasurement or reverification are given in (a)-{d):

{a) If the Agency judges that container movements or any type of operation in an
area under surveillance could result in the unrecorded removal of 0.5 SQ or
more of nuclear material during an MBP, the inventory under surveillance is
reverified at the PIV in accordance with requirements specified in the criteria;

(b) When nuclear material is placed under dual C/S after being under single C/S
for a timeliness poal period or more, the items are counted (or a spent fuel
inventory check is performed} and remeasurement is performaed with 109
detection probability and for one defect test less than for such material not
under C/S at a PIV;

(¢} When nuclear material is removed from dual C/S to another dual C/S system,
to single C/S or out of G5, the items are counted and identifed. Where
identification is not feasible, the transferred material should be verified to the
same standard as before placement under dual G/S. If these activitics are not
performed, the dual C/S system evaluation for the remaining material will be
Inconclusive and the appropriate reverification will be required;

(@) Further specific requirements for remeasurement or reverification of a material
strature are specified in the facility criteria.
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TABLE C1

REQUIREMENTS FOR REMEASUREMENT AND REVERIFICATION
FOR NUCLEAR MATERIAL UNDER C8

C/S System Evalvation Result Remeasurement and Reverification Requirements
Material under a single G/S system

Acceptable (single) ‘CIS : Item counting (or spent fuel ivembry check) for

(Conclusive positive) jrradiated fuel items once a year; for other

materials, remeasurement once a year, with 10%
detection probability for one defect less than
specified for material not under /S at the PIV.

Inconclusive O/ Reverification for the defects required for such
(= not acceptable G/S) material not under C/S at the PIV, with detection
.probability: ’

- medjum(153)/high(66), for unirradiated and
irradiated direct-use material;
- low(153)/medium(66), for other material.

Conclusive negative C/S Reverification with high detection probability for

{= mnot acceptable C/S) the defects required for such material not under
C/S at the PIV and/or other actions as decided
by the DDG-SG on a case-by-case basis.

Material under a dual G/S system
Acceptable dual Cf5 No remeasurcment. The Agency maintains the
{Dual Conclusive positive) the right to make a remeasurcment on the

average once per 3 years for unirradiated direct
use material. In such cases remeasurement is
performed 1o the same requirements as for
Aceeptable C/S for a single C/S system.

Acceptable single C/S Requirements are the same as for Acceptable C/S
(Single Conclusive positive) for a single C/S system.
Inconclusive C/S Requirements are the same as for Inconclusive

C/S for a single C/S system.

Conclusive negative C/S Requirements are the same as for Conclusive
negative C/S for a single C/S system.
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ANNEX D

SPECIAL CRITERIA FOR DIFFICULT-TO-ACCESS FUEL ITEMS

1. For fuel items designated difficult-to-access, evaluation of the C/S system as a whole
as acceptable may serve as a basis for drawing safeguards conclusions for material

bal

ance evaluation and for timely detection, provided that all the following

conditions are met,

()

®

©

The DDG-SG has approved the designation of the fuel items as difficult to
access due to design features of the facility. Those design features are
verified at appropriate frequencies to confirm that the difficult-to-acesss
condition has not chanped. :

The nuclear material is verified prior to its becoming difficult-to-access by
item counting, itera identification (where feasible) and NDA, using sampling
Plans that provide a high detection probability for gross and partial defects,
and dual /S is applied.

The conditions specified in Annex C for the dual C/S system to achieve
acceptable /5 are met.

2. When the Dual &S system Is evaluated as either Acceptable Dual G5 (both G5
systems Conclusive positive) or Acceptable Single C/S (one G'S systern Conclusive
positive and one C/S Inconclusive), no remeasurement is required. For any other
evaluation, follow-up actions will be decided by the DDG-SG on a case-by-case

basis.

Notes:

(I}  The requirement for partial defect tests in 1(b) applies 1o fresh MOX and HEU
Juel, HTR fuel pebbles in barrels and to iradiated fuel assemblies which can be
dismantled at the facility, in which case the partial defect test used should assure
that at least half of the fuel pins are present in each assembly.

(2)  Forfuel itemns designated as difficult-to-access under Acceptable CIS, remeasurement
is not required when a single CJS system is upgraded to a dual CJS system.

(3} For fuel items designated as difficult-to-access, if a not Acceptable CIS result without

reverification in a previous MBP has been reflected in the evaluation result for that
year and CIS is Acceprtable during a subsequent MBPF, then the continued lack of
reverification will not be considered as a failure in the evaluation of inspection goal
attainment.
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ANNEX E

. TIMELINESS COMPONENT OF INSPECTION GOAL

1. General

1.1 The general definition of the timeliness component of the inspection goal is that
the safeguards activities for dstecting anomalies that could indicate abrupt diversion
of 1 SQ during the period of a timeliness goal applicable to the nuclear material
have been carred out and the conclusions drawn on the occurrence of such
anomalies. For implementation of this timely detection requirement, conditions
specified in para. 9.1 of the criteria give the required frequency of inspections at
which such verification activities are performed and the periods between such
inspections for each relevant nuclear material category (or in cases where there is
a continuous inspection regime, the frequency of drawing such conclusions).

2. Number of and Period between Verifications for Timely Detection Purposes

21 The required-number of verifications for timely detection purposes per year is:
- 12 for 1 SQ or more of unimradjated direct-use material,
- 4 for 15Q or more of irradiated direct-use material, and
- 1 in other cases (indirect-use material and for' direct-use material types with
less than 1 SQ inventory).

2.2 The period between any two consecutive verifications should normally not be more
than one month plus one week for unirradiated direct-use material; 3 months plus
3 weeks for irradiated direct-use material; and 14 months for other cases. The
"period betwesn consecutive verifications™ for strata under surveiliance, means the
period between the start of a-surveillance period and either the end. of the
surveillance period or the date of the filmftape review minus an allowance time
decided by DDG-SG for film transportation and review (whichever is Jater). For
steata under scal, the pericd between the start of a seal application period and
cither the end of the seal application period, or the date of the seal verification
minus an allowance time decided by DDG-SG for scals transportation and
verification (whichever is later). The start of a surveillance or scal application
period is taken as the date of a previous adequate verification by accounting and/or
C/S methods.

23 At facilities under a continuous inspection regime, the requirement for “number

of verifications per year” in 2 above may be met when the accumulated information
from inspection activities for timely detection distributed over the appropriate
"neriod between consceutive verifications” provides the necessary information for
confirming that 1 SQ or more of any material type (direct-use) is not missing.

Notes:
(1) The information accumulated through continuous inspections may include data
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from facility operational instrumentation (eg, authenticated in-plant radiation
monitors) as well as from recording instruments (e.g, sirip chart records) provided
by the operator.

(2) Randomization, where applicable, may be utilized in the Planning of inspection
activities,

Yospection ” Activities Performed at Interim Inspections for Timely Detection
Purposes

The inspection activities at interim inspections for timely detection purposes are
performed 50 as Yo confirm that 1 SQ or more of any materal type (direct-use)
is not missing from the facility. As a general requirement, all direct-use material
should be verified in accordance with para. 9 of the facility criteria.  However,
there may be exceptional circumstances (e.g., location) where a part of the materia]
is not available for verification. In these circumstances, the amount of any material
type not verified should not exceed 0.6 SQ umless the sampling plans- for the
available material are established using a goal quantity reduced, up 1o a maxdmum
of 0.3 SQ, by the amount over 0.6 SQ, (This procedurc does not apply to material
under acceptable C/S or in-process material verified by a facility-specific procedure).
The material unavailable for verification must be indicated to the Agency inspector
before the sampling plans arc established, Material wavailable for verification will
be subject to follow-up activities.

There may be conditions at a facility when the verification requirement can be met

- more efficiently through 2 non-random selection of jtems 50 as 1o confirm that

4.1

42

1 3Q or more of any material type (direct-use) is not missing from the facility. In
this case all the sclected ftems are verified for partial defects when gross and
partial defects are specified for the material in para. 9 of the facility criteria, or
otherwise, for gross defects, .

Evaluation of the Timeliness of Activities

The eriterion for evaluation of the timeliness of verifications of direct-use material
at interim inspections is included in para. 9.1 of the facility criteria (see also para
2.2 above). The criterion for evaluation of timeliness of the annual verification of
indirect-use material at the PIV is included in para. 2.1 of the facility criteria,

The criterion for ‘evaluation of the timeliness’' of completion of the activities
required for follow-up and resclution of anomalies is included in para 10 of the
facility criteria. The criterion for evaluation of the timeliness of confirmation of
transfers of direct-use material is included in para. 13 of the facility criteria.
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ANNEX F
PROCEDURES FOR SAMPLING PLANS
General

Sampling plans are used in planning the verification measurements performed at
a PIV, at a verification of an inventory change, and at verifications for timely
detection purposes. An item count is performed to establish the population to be
verified. Verification for gross, partial or bias defects is accomplished by an
approptiate combination of NDA, DA and bulk measurements. Procedures for
item counting are presented in para, 2, and for verification for defects in para. 3.
The requirements for valid random sampling are given in para. 4. Verification of
seals is discussed in para. 5; verification of items in closed containers, in para. 6
and vcnﬁcahon of heavy water, in para. 7.

Ftem Countmg

An jtem count is performed to establish the population to be verified. (In certain
cases, item counting is performed without defect testing). In most instances every
item is counted (e, a 100% item count). However, when information is available
that uniquely identifies each item, then random jtem counting may be performed.
Examples of such information arc the location of cach jtem, a serial number, a
tag specific to each item, ett. Random jtem counting is performed with the
detection probability applicable to the type of verification of such material. For
random item counting of seals, the detection probability applicable is that for
verification of the relevant material not under C/S.

When the items that constitste a sample from a stratum to be verified have been
selected at rendom on the basis of a unique item characteristic (¢.g. item location)
contained in the operator’s information, then one has simultaneously identified the
items to be veribed and awomphshed a random item count at the spemﬁed
probability Jevel. If there is a failure to produce an item with the umque
characteristic, a 100% item count must be performed.

Gross, partial and bias defects

Sampling plans for gross defect testing and, when required, for partial defect
testing and, when required, for bias defect testing are calculated to detect, with
the specificd probability, defects totalling 1 SQ in a nuclear material type. The
overall sample size is controlled by the average item size and the total number of
items in cach of the various sirata. However, the method for computing
inspection sample sizes, together with the changed defect rejection limit from
40 10 30 results in sample plans which provide the specified probability across the
range of detectable dcfects with the minimum number of partial and/or bias defect
measurements.
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At a FIV a part of the material (a fraction of an SQ per material type) may not
be verified by any means because there is a difficulty in access for verification or
because it was removed from the inventory after the PIT (sce Annex B, paras. 1
and 2); in such cases, the goal quantity is reduced from 1 SQ by the total
unverified amount (maxmum 0.3 5Q) in establishing the sampling plan. This
procedure is not required at the PIV for material under. C/S, for a material type
whose inventory is < 1 5Q, or for partial attainment of the inspection goal for the
PIV for facilities with inventories > 1 SQ. This procedure is required for
verifications performed for timely detection purposes for the amount above
0.6 SQ which is not verified (see Annex E, para. 3).

A gross defect refers to an item that bas been falsified to the maximum extent
possible, ie, all of the nuclear matcrial is missing. A partial defect or a bias
defect refers to a difference between the amonnt of nuclear material actually
present in an item and the amount declared to be present, which is = fraction of
the declared amount. Bias defect testing refers to testing using the most precise
measurement method available. In most cases bias defect testing is accomplished
through application of destructive analysis (DA) methods to samples from the
selected jtems. In some cases, where it is not possible to take samples or to
obtain representative samples (e.g., inhomogencous material such a¢ dirty scrap),
partial defect NDA measurerents are performed in lieu of bias defect tests.
There may be eircumstances at a facility where the required verification in terms
of defect tests cannot be achicved for part of the material inventory, In such
cases, the amount of each material type which may be verified at some lower level
(including item counting) than is required by the criteria, should not exceed
03 85Q.

A material balance evaluation is performed by computing the average relative
difference between operator declared quantities and ipspector verification
measurements and then by propagating these differences to amrive at an estimate
of the overall operator-inspector difference (the D statistic) that would have
resulted if every item had been measured. The D statistic is then examined for
statistical and safeguards significance. The sensitivity of the D statistic analysis to
detect diversion through the creation of many small defects depends vpon
verification measurement errors, the total amount of material not under seal and
the verification coverage. For assessing safeguards significance, 1 SQ (or as
appropriate for large facilities, 1 AVG) is used.

The D statistic is computed from the results. of DA measurcments; however,
quantitative measurements of the mass of nuclear material that are made by NDA
instruments may also be used when calculating the D statistic. These should be
used for those strata in which bias defect measurements by DA are not made, and
may also be used on a weighted basis when both NDA and DA measurements are
made in a given stratum.

The false alarm probabiiity for gross and partial defect testing is maintained at a
very low level by the choice of rejection limit. The false alarm probability for the
material balance evaluation is set at 5%.
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Random sampling for measurement

The sampling plans referred to in items 2. and 3. above determine the numbers
of randomly selected items to be verified by independent Agency measurements
from a population of items, ¢.g., a stratum. The verification results apply to all
of the items if the conditions necassary for the valid application of random
sampling, as given in 4,2, are met. H one or more of these conditions is not met,
then the specified verification measurements must be applied to all items in the
population. This applies both to inventory strata and to inventory change strata,

The conditions necessary for the valid application of random sampling to a
population of items, ic. the conditions that have to be met in order for the
Agency to accept the coperator’s (State’s) statement on the nuclear material
contents of the jtems in the population (e.g. the items in a shipment or set of
shipments or the items in an inventory) on the basis of Agency verification of a
randomly selected subset of the items (ie. the sampling plan), arc that:

{2) the measuirement results of the operator for all items in the population be
available: to the Agency before the selection of items for Agency
measurement is known to the operator;

(b) the selection of items for Agency measurement be equally likely for all items
in the population; and

{c) the Agency can assure itself that the operator did not modify any selected
item during the interval between its selection and its measurcment (or
sampling for measurement) by the Agency.

The operator measurement results referred to in condition 4.2{z) must be those
which are to be accepted by the Agency on the basis of its random sampling.
The availability of other operator measurement results of lesser precision or
accuracy does not satisfy condition 4.2(a). If the operator intends to accept the
shipper's measurement values for certain receipts and not to remeasure them, a
statement (or understanding) to that effect can satisfy condition 4.2(a).

If condition 4.2(a) or (b) is not met, the Agency cannot draw conclusions from its
sampling plan verifications regarding those items in the population for which the
condition is not met. If condition 4.2(c) is not met for one or more selected
items, the Agency measurement results for those items cannot be used as the basis
for conclusions regarding the items not measured by the Agency. In actual
practiee, condition 4.2(a) will not be satisfied in some circumstances (e.g. when the
operator takes his and the Agency’s samples simultaneously) and 100% sampling
by the Agency will be required. (It may be possible for the Agency to select
randomly from the complete set (1009) of samples those to be measured or
analyzed by the Agency if this subsequent selection can be made in such a way
that the operator cannot know which samples were sclected for Agency
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6.2

measurement before the operator has provided his measurement results on all °

items.) In general, an appropriate type of random selection process under the
control of the Agency is requlrcd to satisfy condition 4.2(b).

Scal verification

Sampting plans for seal verification are calculated according to the detection
probability specified jn each criterion. Hem counting of scals is performed as in
para. 2 above. The requirements for valid random sampling in para. 4 above must
be met. When remeasurement of scaled items is required, the items to be
measured are chosen randomly from the selected sample.

If seals are removed from avy or all ftems in a particular population, e.g., a
shipment, prior to seal verification of that population, those unsealed items are
not part of the population verified by seal verification and need to be verified by
mcasnrement.

Items in closed containers

The criteria contain requirements for item counting and defect testing of items in
closed containers, safes, cabinets, etc. 'Wher only counting of the items n such
closed containcrs is required, item counting is done as follows:

(a) the total number of containers is counted (unless random item counting is
applied, see para, 2.1 above) 5t

(b) when the containers can be opened, the containers randomly selected on
the basis of a low detection probability are opened and their content
checked against the operator's declaration by iters counting; 5F

(c) when the containers cannot be opened and a suitable externat method {eg
NDA) exists, it is used to determine that the number of items in each of the
selected containers is as declared.

The defect testing of items in closed containers is donre as follows:

(a) the total number of containers is counted (unless random item counting is
applied; see para. 2.1 above) Fid

(b) when the containers can be opened, containers randomly selected on the

basis of a low detection probability (or for remeasurement of material under
C/S, 10% detection probability) are opened and their contents verified to
the requirements {defect tests, detection probability) specified for such items
not in closed containers; Gf
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when the containers cannot be opened and a suitable external method for
the required defect tests exists (e.g. NDA), containers are randomly selected
on the basis of the detection probability specified for such items not in
closed containers and the method is used to determine that the contents
{c.g- number and type of items) in each of the selected containers are as
declared or to confirm that there have been no changes in the contents of
the containers since verification.

When an external method is used for item counting (6.1) or defect testing (6.2)
of items in closed containers, the external method should be authenticated by
procedures approved by DDG-SG on a case-by-case basis.

Heavy water verification

‘When a sampling plan is uscd to detect with specified probability gross defects
in a heavy water inventory, the goal quantity is 20 tonnes of D,0O equivalent.
The false alarm probability is 5%.
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ANNEX G

VALUES OF DETECTION PROBABILITY
TO BE USED FOR PLANNING VERIFICATION METHODS

The following table summarizes the valucs of detection probability specified in the
facility-type criteria to be used for planning verification measures. Where two detection
probability levels are indicated, the first applies to INFCIRC/153-type agreements and
the second to INFCIRC/66-type agrecments.

URDER C/5
HOT MDER C /7 %
PIYV TRANSFERS TIKELY DETECTION | .
HATERIAL PIV & TIRELY RUCLEAR | STALS | WUCLEAR SEALS | HUCLEAR SEALS
TATEGORY TRAHSFERS | DEVECTION | MAYERIAL HATERIAL HAYERIAL
[£3]
UHIRRADIAYED | HIGH REDILRY (L] REDIUM § HIGH HED I - Lo/
DIRECT wsg - e KREDILN
IRRADIATED HEDILRY (1.7 ()] Lou/ HEDIUWS  LOS/ (3 i
DIRECT USE HiGH HEDIN [mll.ll HIGH" HEDTUH
INDIRECT REDILY - [4}] Lods REDULRY  |Low/ - -
USE [ {-=] KEDIGY | HIcH HEDIUA

Notes

(1) If on the basis of the information available during the PIV, the C/S system is
evaluated as Acceptable, remeasurement (or item counting) is performed on the strata
specified in the facility. criteria. Remeasurement is pérformed with 10% detection
probabilily. (If the evaluation of the CIS system does not give an Acceptable CJS
result, reverification is performed as defined in Annex C or Annex D).

(2) Levels for verifications of specified wansfers which are placed under CIS (seals), 0
be performed cither at the shipping or at the receiving facility.

(3) Item count is requiired for spent fuel at LWRs (unless the C/S is evahwated during the

inspection, e.g, when video is employed).
(4) The numerical values of the detection probabilities are: High, 90%5; Medium, 50%
and Low, 20% and for remeasurement, 10%. These values are also used for

evaluation of inspection activities but up fo a maximum of 5% smaller values are
acceptable with appropriate explanation.
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CONFIRMATION OF THE ABSENCE OF BORROWING OF NUCLEAR MATERIAL

ANNEX H

In order to confirm that nuclear material presented for verification at one facility has
not been borrowed from another facility, other safeguarded nuclear material within the
State which is suitable for borrowing is covered by one or a combination of the
following conditions:

@

®)

©

@

The inventory of safeguarded nuclear material suitable for borrowing at any other
facility in the State did not exceed 1 SQ according to the State’s accounting

reports;

Acceptable C/S at the facility confirms the absence of operations that could
involve unrecorded receipts of nuclear material suitable for borrowing;

Acceptable C/S at all other facilities in the State with an inventory of safeguarded
nuclear material suitable for borrowing greater than 1 SQ confirms the absence
of operations that could involve unrecorded shipments of such material;

Simultancous inspections are performed at other facilities in the State which have
an inventory of 1 SQ or more of a nuclear material type with one or more
material strata suitable for borrowing, as follows:

(@ For each such facili
of the annual PIV ¢

handling vnirradiated direct-use material, at the time

- sinmltancons PIVs are performed at all other such facilitics;

- simmltanecus inspection(s) on short notice is performed, at which
inspection activities which mect at Jeast the requirements for a
verification serving timely detection purposes for the material type are
carried out. Such inspections are performed at one such other facility,
if there are up to 10 such facilities; or at two such other facilities, if there
are more than 10 such facilities;

(i) For each such facility handling irradiated dircct-use material, simultanecus
inspections on short notice are performed Eifhigs at the time of the annual
PIV §§ once per year during an inspection serving timely detection purposes,
as follows:

- at one such other facility, if there are up to 15 facilities; or at two such

facilities, if there are more than 15 such facilities; inspection activities

- are carried out which meet at least the requirements for a verification
serving timely detection purposes for that material type.
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(iif) For each such bulk handling facility with indirect use matesial, at the time
of the PIV BHEER:

- simultancous PIVs are performed at all other facilities with borrowable
material (including reactors), 5§

- Simultanecus inspection(s} on short nofice is performed, at which
inspection activities which meet at least the requirements for & PIV but
with defect tests and detection probability one Jevel lower, (e-8., no bias
defect tests, low detection probabiity instead of medium), are carried
ont for one selected stratum of that material type. Such inspections are
petformed at ene of the other facilitics with borrowable material, if there
are up to 15 such facilities; or at two such facilities, if there are more
than 15 such factlities. :

Note: If adequate amangements for simultaneous inspections on shon notice cannot
be made, notification of inspection may be given to all other Jacilities with borrowable
material, even though a simultaneous inspection is curried out only at one selected
Jacility (or two facilities).
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