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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting{)Publication as an
International Standard requires approval by at least 75 % of the member bodies casting alVote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 2859-3 | was prepared by Technical Committee ISO/TC 69, Applications of statistical methods,
Subcommittge SC 5, Acceptance sampling.

This second edition cancels and replaces the first edition (1ISO2859-3:1991), which has been techn|cally
revised.

ISO 2859 consists of the following parts, under the géneral title Sampling procedures for inspection by
attributes:

— Part 1: Bampling schemes indexed by acceptance quality limit (AQL) for lot-by-lot inspection
— Part 2: Bampling plans indexed by limiting quality (LQ) for isolated lot inspection

— Part 3: Bkip-lot sampling procedures

— Part 4: Procedures for assessmeént of declared quality levels

— Part 5: |System of sequéential sampling plans indexed by acceptance quality limit (AQL) for lot-fy-lot
inspectipn.

— Part 101 Overview'of the ISO 2859 attribute sampling systems

iv © ISO 2005 — All rights reserved
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Sampling procedures for inspection by attributes —

Part 3:
Skip-lot sampling procedures

1 BScope

This|part of ISO 2859 specifies generic skip-lot sampling procedures for acceptancelifspection Iy attributes.
The |purpose of these procedures is to provide a way of reducing the inspection €ffort on products of high
quality submitted by a supplier who has a satisfactory quality assurance system‘and effective quglity controls.
The feduction in inspection effort is achieved by determining at random, with a specified probabilify, whether a
lot presented for inspection will be accepted without inspection. This procedure extends the pripciple of the
randpm selection of sample items already applied in ISO 2859-1 to the rahdom selection of lots.

The [skip-lot sampling procedures specified in this part of 1ISO 2859 are applicable to, but ng¢t limited to,
inspgction of

a) end items, such as complete products or sub-assemblies,
b) pomponents and raw materials, and

c) materials in process.

2 Normative references

The |following referenced documents, are indispensable for the application of this document. For dated
references, only the edition cited\applies. For undated references, the latest edition of the referenced
docyment (including any amendments) applies.

ISO P859-1:1999, Samplirlg procedures for inspection by attributes — Part 1:Sampling schemeg indexed by
acceptance quality limit\(AQL) for lot-by-lot inspection

ISO B534-1, Statistics)— Vocabulary and symbols — Part 1: Probability and general statistical terms
ISO B534-2, Statistics — Vocabulary and symbols — Part 2: Applied statistics

3 [lerms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in 1ISO 2859-1, ISO 3534-1, ISO 3534-2
and the following apply. For ease of reference, some terms are quoted from these standards.

311
continuous production
production that is at a steady rate

NOTE Production is considered continuous if the production has been continued for a specified production period at

a specified production frequency (see 5.2.1). Continuous production is considered a stabilizing factor of the manufacturing
or assembly processes.

© 1SO 2005 - All rights reserved 1
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3.1.2

disqualification
failure to qualify for skip-lot sampling inspection (3.1.11)

3.1.3

inspection agency
independent third party with the responsibility for lot inspection and qualification assessment

314

inspection frequency
probability that a lot is inspected

NOTE

3.1.5

interruption

cessation of
to lot-by-lot i

3.1.6
lot-by-lot in
inspection o

NOTE 1 |
NOTE 2

3.1.7

n

n
sampling prod

In
interruption st

spection frequencies specified in this part of ISO 2859 are 1/2,1/3,1/4 and 1/5.

skip-lot sampling inspection (3.1.11), ending with a return either to skip-lot sanipling inspecti
hspection

spection
products submitted in a series of lots

this part of ISO 2859, a sample (or samples) is (are) drawn from¢€ach lot and inspected using accep|
edures by attributes given in ISO 2859-1.

this part of ISO 2859, lot-by-lot inspection is used both in State 1 (qualification period) and State 3 (s
pte) (see 5.1).

product qualification

assessment|of the product to determine its suitability forskip-lot sampling inspection (3.1.11)

3.1.8

qualificatioh score

running tota] derived according to given.rules from the immediately preceding quality history, and us
making dedisions regarding qualification; changes in inspection frequency (3.1.4), interruption (3
disqualificatipn (3.1.2) and requalification (3.1.9)

319

requalificat{on

qualification [for a resumption.of skip-lot sampling inspection (3.1.11)

3.1.10

responsiblg authority

person or gr

NOTE

bup‘ofipeople who has responsibility and authority to manage inspection systems appropriate

pn or

tance

ip-lot

ed in
1.5),

ly

qualification, decide various criteria and judge switch inspection stages.

3.1.1

skip-lot sampling inspection
sampling inspection procedure in which some lots in a series are accepted without inspection when the
sampling results for a stated number of immediately preceding lots meet stated criteria

NOTE

inspection frequency of 1 in 2, for example, means that the long run average proportion of lots inspected is 1/2.

In this part of ISO 2859, the responsible authority has responsibility and authority to assess and verify supplier

The lots to be inspected are chosen randomly in accordance with a stated (skip-lot) inspection frequency. An

© ISO 2005 — All rights reserved
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3.1.12
supplier qualification
assessment of the supplier’s competence to implement skip-lot sampling inspection (3.1.11)

3.2

Symbols and abbreviated terms

The symbols and abbreviated terms used in this document are as follows:

Ac  acceptance number;

Acn acceptance number for the corresponding single sampling plan;

4

4.1
requ

NOT
skip-

4.2

toge
shall
Serig

4.3
serig
and

4.4
and
ISO

4.5

Ac, first acceptance number (for the double or multiple sampling plan);

Ac, second acceptance number (for the double or multiple sampling plan);

General requirements

Skip-lot inspection may only be used when both¢the supplier and the product are q
rements for qualification are specified in Clause 5.
E The skip-lot sampling procedures specified\in this part of ISO 2859 should be distinguished
ot sampling plans. See [1], [2] and [3] in the Bibliography.

This part of ISO 2859 is intended.to supplement the ISO 2859-1 sampling system, and n
her with ISO 2859-1. Unless otherwise specified in this part of ISO 2859, the provisions of
apply. 1SO 2859-10 provides useftl information concerning the use of the standards in t
S.

The skip-lot sampling procedures specified in this part of ISO 2859 are intended only for
s of lots and shall not'be used for isolated lots. All lots in the series are expected to be of a s
here should be reason to believe that lots not inspected are of the same quality as the ones i

Skip-lot sampling may be used instead of reduced inspection if it is more cost effective to d
Annex C), but its application and switching rules are different from those of reduced i
P859-1.

There are some limitations to the use of skip-lot sampling procedures (see 9.1).

/ number of nonconforming items or nonconformities in the sample;
e number of lots used for inspection frequency (the inspection frequengy is 1 in k; i.e. 1/k);
{ sample size.

halified. The

from Dodge’s

hay be used
ISO 2859-1
ne 1SO 2859

a continuing
milar quality
hspected.

b SO (see 9.2
hspection in

4.6 When different acceptance quality limit (AQL) values are specified for two or more classes of
nonconforming items or nonconformities, special care should be taken to ensure correct application of the
standard (see 5.2.2 to 6.6 and 10.2).

4.7

Inspection may take place at the supplier's or purchaser’s locations, or at an interface between
operations of a production process.

4.8 As every product has its own environment and characteristics, options are provided so that the supplier
and the responsible authority may select the appropriate options to meet the specifics of the product and its
environment. All choices as a result of this tailoring should be specified in a written document.

4.9 When specified by the purchaser, this part of 1ISO 2859 may be referenced in a purchasing or

spec

ification contract, inspection instruction, or other contractual documents.
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4.10 The responsible authority and the inspection agency are to be designated in one of the above
documents. This part of ISO 2859 assumes that both lot inspection and qualification assessment are
conducted by an inspection agency, being an independent third party. However, the purchaser may conduct
both. It is necessary to replace the term “inspection agency” by “purchaser’s inspector” or “assessing team” as
occasion demands (see 5.1.2, 5.2.3 and Clauses 7 and 8).

5 Supplier and product qualification

5.1 Supplier qualification

511 Reqlllirements for supplier qualification
The requirements for supplier qualification are as follows.

a) The supplier shall have implemented and maintained a documented system for controlling product guality
and desgign changes. It is assumed that the system includes inspection by the~Supplier of each lot
producgd and the recording of inspection results.

b) The supplier shall have instituted a system that is capable of detecting afhd“correcting shifts in quality
levels gnd monitoring process changes that may adversely affect quality. The supplier's persgnnel
respongdible for the application of the system shall demonstrate a cleat‘understanding of the appli¢able
standarfls, systems and procedures to be followed.

c) The supplier shall not have experienced any change that might ‘adversely affect quality.

5.1.2 Asségssment for supplier qualification

An assessmlent team may be dispatched for the assessment for supplier qualification. When the assessment
is conducted by the inspection agency, a typical example of what is to be examined and how functiond and
responsibilities are shared is shown in Clause 8.

When the plirchaser conducts the assessment_for supplier qualification, the functions and responsibilities of
the assessnent team are similar to those of.the inspection agency.

If the suppligr has been qualified for anather similar product, the responsible authority may consider this fact in
determining [the degree of additionahassessment for supplier qualification.

The respondible authority shall-determine whether the supplier is eligible for skip-lot inspection after revigwing
the assessnient results (se€.8.2).

Assessmentland registration of the supplier in accordance with the third-party assessment standards givgen in
ISO 9001 for the group of products containing the product concerned should be considered in determiining
eligibility for jskip<latiinspection.

5.1.3 Verification of supplier qualification

Supplier qualification shall be verified at a frequency agreed to by both the supplier and the responsible
authority. The purpose of this verification is to determine whether or not the supplier is still able to understand
and follow the quality control procedures.

The method of verification is similar to the method of assessment, but it may be simplified so that the review
may be conducted by an inspector in place of an assessment team (see 8.2).

4 © ISO 2005 — All rights reserved
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5.2 Product qualification

5.2.1 Generic requirements for product qualification

Generic requirements for the product qualification are as follows.

f)

5.2.31 Specific requirements for product qualification

5.2.21 The specificregquirements for the product qualification are that the following criteria sh

The product quality shall have been_maintained at the AQL or better (see 1SO 2859-1) fol

The product shall be of stable design.
The product shall not have any critical classes of nonconforming items or nonconformities.

The specified AQL(s) shall be at least 0,025 %. The specified inspection level(s) shall

QEO—d

be general

llprbi.iUll iUVUib i, “ [9)] i“ (DUU iSO ZOJU'I}.
The product shall have been on normal or reduced inspection or a combination of narmal
nspection at any time during the qualification period is ineligible for skip-lot inspection.

The product shall have been produced on an essentially continuous basis}for a specifie
beriod at a specified production frequency.

Both the minimum production period and the minimum production frequency should be spe
bn the agreement between the supplier and the responsible authority (see Annex A).

f no minimum production period is specified, the period shallbe*6 months. Whenever prody
ncluded.

f no minimum production frequency is specified, thedminimum production frequency shall
month, or at least one lot shall be submitted each menth.

Products of a similar nature shipped to other parties may be considered in the deteg
‘essentially continuous”, if agreed to by both, the supplier and the responsible authority.

stability mutually agreed to by boththe supplier and the responsible authority. If no period is S
beriod shall be 6 months.

briginal inspection” means that the results of resubmitted lots shall not be included;

and reduced

nspection (see ISO 2859-1) during the qualification period. A product that has. been o¢n tightened

] production

cified, based

ction is held

bending sample approval, only the time period after appreval and resumption of production shall be

be once per

rmination of

a period of
pecified, the

all be met:

he preceding 40,-or more consecutive lots have been accepted on original inspection; the term “on

b) he qualification score (see 5.3) reaches or exceeds 50 within 20 consecutive lots; if the|qualification
beriod-exceeds 20 lots, use the qualification score recalculated for the last 20 lots.

5.2.4.2 There are the following limitations on applicable sampling plans:

a) fractional acceptance number sampling plans (see ISO 2859-1:1999, Clause 13) shall not be used;

b) multiple sampling plans are permitted only when the first acceptance number is a numerical value.

5.2.3 Assessment for product qualification

An assessment for product qualification shall not be made prior to the assessment for supplier qualification,
although both assessments may be made at the same time.

The product qualification assessment shall be conducted by an assessment team, an inspector or an
inspection agency. When the assessment is conducted by an inspection agency, a typical example of what is
to be examined and how functions and responsibilities may be shared is shown in Clause 8 and Annex A.

© 1SO 2005 - All rights reserved
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When the assessment for product qualification is conducted by the purchaser the functions and
responsibilities of the assessment team or the inspector are similar to those of the inspection agency. The
responsible authority shall determine whether the product is eligible for skip-lot inspection after reviewing the
assessment results (see 8.3). Product qualification assessments should always be performed, even in the
case of a supplier with a quality management system certified to be in conformity with ISO 9001.

5.2.4 \Verification of product qualification

Product qualification shall be verified at a frequency agreed to by both the supplier and the responsible
authority. The purpose of this verification is to determine whether or not the quality control procedures for the
product continue to be followed. The verification should be made together with the verification for supplier

qualification

The method

5.3 AQualification score

5.3.1 Gengeral

The qualification score is used not only for qualification, but also for making decisions regarding a chan

frequency, ir

the same manner to each state.

In the case
rules shall b

5.3.2 Single sampling plans for normal inspection

The rules fo
a) Samplin

— if th
scq

— if tH
the

— oth
b) Samplin
— ifth
— ifth

of verification is similar to the method of assessment, but it may be simplified (see 8.3),

terruption of the procedure, requalification and disqualification. The rules given shall be appli

of inspection for nonconformities per 100 items, the term:\‘nonconforming item” in the follgd
e replaced by “nonconformity”.

calculating the qualification score for normal.inspection single sampling plans are as follows:

g plans with Ac > 3:

e lot would have been accepted had the AQL been two steps tighter, add 5 to the qualific
re;

e lot would have been accepted had the AQL been one step but not two steps tighter, add
qualification score;

brwise reset the qualification score to zero.
g plan with Aey=2:
e lot is actepted with no nonconforming item in the sample, add 5 to the qualification score;

e lot isYaccepted with one nonconforming item in the sample, add 3 to the qualification score;

— oth

je in
ed in

wing

ation

3 to

prwise reset the qualification score to zero

¢) Sampling plan with Ac = 1:

— if the lot is accepted with no nonconforming item in the sample, add 5 to the qualification score;

— if the lot is accepted with one nonconforming item in the sample, add 1 to the qualification score;

— otherwise reset the qualification score to zero.

d) Sampling plan with Ac = 0:

— if the lot is accepted, add 3 to the qualification score;

— otherwise reset the qualification score to zero.

© ISO 2005 — All rights reserved
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5.3.3 Double sampling plans for normal inspection

The rules for calculating the qualification score for normal inspection double sampling plans are as follows:

a)

5.3.4 Multiple sampling plans for normal inspection

The

Mult

5.3.3 Sampling plans for-treduced inspection

5.3.9.1 For all the_single, double and multiple sampling plans for reduced inspection, the
corrgsponding normaljinspection shall apply, except for the following changes to the values to be

qual

5.3.5.2

NOT

Sampling plans with Acy > 1:

— if the lot would have been accepted after the first sample if the AQL had been one step t
to the qualification score;

ighter, add 5

— if the lot is accepted after the first sample but would not have been accepted if the AQL had been

one step tighter, add 3 to the qualification score;

— otherwise reset the qualification score to zero.
Sampling plan with Acy = 0, Ac, =1 or 3[Acy =1 or 2]
— if the lot is accepted with no nonconforming item in the sample, add 5 to-thé qualification

— if the lot is accepted with one nonconforming item in the cumulative’sample, add 1 to the|
score;

— otherwise reset the qualification score to zero.

rules for calculating the qualification score for normalinspection multiple sampling plans are 3
f the lot is accepted after the first sample, add 510 the qualification score;

f the lot is accepted after the second or the-third sample, add 3 to the qualification score;
btherwise reset the qualification score o zero.

ple sampling plans are permitted only when Ac, > 0.

fication scoré:

b for nermadl inspection shall be replaced by 3 for reduced inspection;

[score;

qualification

s follows:

rules for the
added to the

B for hormal inspection shall be replaced by 1 for reduced inspection.

For example, the rules for reduced inspection single sampling plans with Ac = 3 are as follows:

if the lot would have been accepted had the AQL been two steps tighter, add 3 to the qualification score;

if the lot would have been accepted had the AQL been one step but not two steps tighter,
qualification score;

otherwise reset the qualification score to zero.

add 1 to the

E Under reduced inspection, 17 or more lots are necessary for qualification. For reduced inspection single
sampling plans with Ac = 0, the qualification score addition is 1 per lot, and will never reach 50 within 20 lots [see 5.2.2 b)].

© 1SO 2005 - All rights reserved
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5.3.6 Resetting of the qualification score

If any of the following occurs, reset the qualification score to zero:

— any switching except for the switching from normal to reduced inspection;

— any state change (qualification, requalification or disqualification);

— any freq

5.4 Example for product qualification

The following is a numerical example for product qualification.

Example 1:

reduced inspection of ISO 2859-1 is applied [see 5.2.1 d)]. Suppose that a qualified manufacturer prod

capacitors th

— the requ

— the spegified AQL is 0,65 % nonconforming;

— the agre

— the pre
7 month

— theinsp

uency shift.

In a product qualification period, normal or reduced inspection or a combination’of norma

at satisfy the general requirements of 5.2.1 a) to d). In addition, assume the fellowing:

irements of an essentially continuous production have been satisfied [see 5.2.1 e)];

ed period of stability is 4 months [see 5.2.1 f)];

ceding 14 consecutive lots have been accepted on original normal inspection within the
S,

ection results for those lots are as given in Table 1:

Table 1 — Example 1 results

and
uces

past

Lot No. n Ac d Acceptability Qualification score
Add Result

1 80 1 1 accepted (+1) 1
2 80 1 0 accepted (+5) 6
3 125 2 2 accepted (reset) 0
4 125 2 1 accepted (+3) 3
5 125 2 0 accepted (+5) 8
6 80 1 0 accepted (+5) 13
{ 125 2 0 accepted (+5) 18
8 125 2 0 accepted (+5) 23
9 200 3 1 accepted (+5) 28
10 200 3 1 accepted (+5) 33
11 200 3 0 accepted (+5) 38
12 200 3 2 accepted (+3) 41
13 200 3 0 accepted (+5) 46
14 200 3 0 accepted (+5) 51

The qualification score exceeds 50 within 20 lots. The product thus meets the criteria of 5.2.2. The general
requirements of 5.2.1 d) are satisfied at the same time, because 7 months of the production period exceeds
the requisite 4 months period of stability. Therefore, the product will be qualified for skip-lot inspection after
approval by the responsible authority.
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Skip-lot sampling procedures

General

6.1.1 Eligible period

When both the supplier and the product are qualified for skip-lot inspection, the qualification period terminates
and the skip-lot eligible period begins. The applicable sampling plans, the lot selection and the inspection
procedures during the skip-lot eligible period are shown in 6.4.

6.1.7— Outline of skip-lot sampling procedures

The
are

The

hree basic states for the procedures during two periods:
State 1: lot-by-lot inspection state, (the qualification period);

State 2: skip-lot inspection state, (the skip-lot eligible period);

o lot-by-lot inspection.

basic structure of the skip-lot sampling procedures in this part of ISO 2859 is outlinedin Figure 1. There

State 3: skip-lot interruption state (also the skip-lot eligible period), inswhich there is a temporary reversion

skip-lot sampling procedures for a product start in State) (the qualification period), where lot-by-lot

inspection is used. When both the supplier and the product are qualified for skip-lot inspection in accordance

with

The
the i

6.1 and 5.2, the procedure switches to State 2 (the skip-lot'inspection state).

spection frequency may be shifted to another frequency (see 6.3 and Figure 3).

Duripg State 2, skip-lot inspection may be temporarily interrupted (see 6.5), resulting in a switchi

(the
(see

skip-lot interruption state). During State(3, the product may be requalified under less stringe
6.6), resulting in a switching back to.State 2 (the skip-lot inspection state).

first step in State 2 is to determine the initial inspection frequency (see 6.2 and Figure 2). DJ

ring State 2,

ng to State 3
ht conditions

Durimg States 2 or 3 (the skip-lot eligible period), the product may be disqualified for skip-lot insjpection (see

6.7),
requ

re requalification in order/to-be able to return to skip-lot inspection.

resulting in a switching baekito State 1 (the lot-by-lot inspection state). In this case, the product shall
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{ Start )

>
o

State 1
(lot-by-lot inspection)
Not yet qualified

Are all the
requirements of 5.1
and 5.2 satisfied?

No

A

Yes

A

State 2
(skip-lot inspection)

Is qualification
maintained?

Is the qualification
score reset to zero?

State 3
(skip-lot interruption)

'

No
Requalification achieved? ves

Figure 1 — Basic structure of the skip-lot sampling procedures

10 © 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=5840ac0349319f91e149d86a635c1d64

ISO 2859-3:2005(E)

6.2 Initial inspection frequency and its determination

6.2.1 Initial inspection frequency

Authorized initial inspection frequencies for State 2 (the skip-lot inspection state) are as follows:
a) 1lotinspected in 2 submitted (1 in 2, i.e. 1/2);

b) 1 lotinspected in 3 submitted (1 in 3, i.e. 1/3);

c) 1lotinspected in 4 submitted (1 in 4, i.e. 1/4).

6.2.3 Determining the initial inspection frequency
Figufe 2 is a summary of the rules for determining the initial skip-lot inspection frequency, .-The nymber of lots
that pre needed for qualification shall be used for determining the initial inspection frequency. The data from
the most recent 20 or fewer lots shall be used for qualification.

If 10[or 11 lots are needed for qualification, an initial inspection frequency of 1(in4 shall be used.

If 12[to 14 lots are needed for qualification, an initial inspection frequency of 1 in 3 shall be used.

If 15[to 20 lots are needed for qualification, an initial inspection freqlgncy of 1 in 2 shall be used.

6.2.3 Examples for determining the initial inspection frequency
The following example is a continuation of the example in.5.4.

Example 2: The number of lots needed for qualification is 14. Hence the initial inspection frequency is 1 in 3.
If effective action for the improvement of the quality level was taken after the reset following lot number 3, then

the mumber of lots needed for qualification ¢an be considered to be 11 and the responsible guthority can
spegify that the initial inspection frequency istt in 4.

6.3 | Inspection frequency and shifting

6.3.1 Inspection frequency

Authprized inspection frequencies for State 2 (the skip-lot inspection state) are:
a) [l lotinspected in'2submitted (1 in 2, i.e. 1/2);
b) [l lotinspectedin 3 submitted (1 in 3, i.e. 1/3);

c) [l lotinspected in 4 submitted (1 in 4, i.e. 1/4);

d) [l'6tinspected in 5 submitted (1in 5, i.e. 1/5).

6.3.2 Shifting to the next lower inspection frequency

During State 2 (the skip-lot inspection state), if all of the following criteria are met, the inspection frequency
shall be shifted to the next lower inspection frequency (e.g. from 1 in 3 to 1 in 4), except when the current
inspection frequency is 1 in 5:

a) the preceding 10 or more consecutive inspected lots have been accepted during the current State 2
(skip-lot inspection state) since the most recent qualification, frequency shift or requalification;

b) the qualification score reaches or exceeds 50 within 20 consecutive inspected lots;

c) the responsible authority approves the frequency shift.
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During State 2, the qualification score shall be increased or reset only for inspected lots. If different AQL
values are specified for two or more classes of nonconforming items or nonconformities, the above criteria

shall be met in all the classes.

Figure 3 is a flowchart showing the procedures for frequency shift and skip-lot interruption (see also 6.5).

12

State 1
(lot-by-lot inspection)

Does the

No

qualification score reach
or exceed 50 within
20 lots?

Are all requirements

No

 J

for qualification in 5.2
satisfied?

Kow many lots
are needed for the qualification score
to reach or exceed 507

15 to 20vots 12 to 14 lots 10 to 11 lots
State 2 State 2 State 2
(skip-lot) (skip-lot) (skip-lot)
Frequency 1in 2 Frequency 1in 3 Frequency 1in 4

Figure 2 — Determination of the initial inspection frequency
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State 2
(skip-lot inspection)
Inspection frequency 1in k
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Do any of Yes
the events in 6.7.3

Y

Disqualification

occur?

!

State 1
(lot-by-lot inspection)

Do any of
the events in 6.5.1

Yes

Interruption

occur?

!

State 3
(skip-lot interruption)

Are all the
criteria in 6.3.2 met?

Yes

Does the
frequency continue for
20 inspected lots?

No

No

Do any of
the events in 6.7.2
or 6.7.3 occur?

Yes

Are all the
criteria in 6.6.1 met?

Js'the current Yes

Yes

Yes Is the current

inspection frequency
1in2?

No

inspection frequer
1in5?

No

Y

Y

Use the next higher
inspection frequency
(1ink-=1)

Keep the current
inspection frequency

Use the next lower
inspection frequency
(1ink+1)

<
<t

Reset the qualification
score to zero

Figure 3 — Frequency shift, interruption and disqualification
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6.3.3 Shifting to the next higher inspection frequency
During State 2 (skip-lot inspection state), if the qualification score does not reach 50 within 20 consecutive
inspected lots of the most recent qualification, frequency shift or requalification, the inspection frequency shall

be shifted to the next higher inspection frequency (e.g. from 1 in 4 to 1 in 3), except when the current
inspection frequency is 1 in 2 (see 6.6).

6.3.4 Example for shifting to the next lower inspection frequency

The following example is a continuation of the examples in 5.4 and 6.2.3.

Example 3: [[a perfod of SKIp fot nspection, onty normar INSpection according 1o SO 2859-1T15 appited] The
initial inspegtion frequency is 1 in 3. Suppose that 14 lots have been inspected and accepted with the'rgdsults
given in Tabje 2.

Table 2 — Example 3 results

Lot No. n Ac d Acceptability Qualification score
Add Result

15 125 2 0 accepted (+5) 5
16 125 2 0 accepted (+5) 10
17 200 3 0 accepted (+5) 15
18 200 3 1 accepted (+5) 20
19 200 3 0 accepted (*5) 25
20 200 3 2 accepted (+3) 28
21 315 5 0 accepted (+5) 33
22 315 5 3 accepted (+3) 36
23 315 5 1 accepted (+5) 41
24 315 5 2 accepted (+5) 46
25 315 5 0 accepted (+5) 51

NOTE In a period of skip-lot sampling inspection, enly normal inspection plans from 1ISO 2859-1 are applied.

The qualification score exceeds 50 within' 20 inspected lots, and the criteria of 6.3.2 are met withou{ any
interruption. | Therefore, the inspectiohn_frequency should be shifted to 1 in 4 subject to the approval of the
responsible puthority.

6.4 Sampling plans, lot'selection and inspection procedures (States 2 and 3)

6.4.1 Sampling plans(States 2 and 3)

During the |skip-lot eligible period, the sampling plans applied to individual lots are those givgn in
ISO 2859-1:(1999; Table 2-A (single sampling plans), Table 3-A (double sampling plans) or Table 4-A (mJltiple

sampling pl ||o) for-the opcb;f;cd AQL(O) ofrhormat ;IIOpUbt;UII.

Single sampling plans with Ac = 0 are not recommended for use during the skip-lot eligible period because of
their inadequate switching characteristics; plans with Ac = 1 should be used instead (see Annex C). When a
sampling plan with Ac = 0 is used for one of the AQLs, special note should be taken of these poor switching
characteristics. Fractional acceptance number sampling plans may not be used. Multiple sampling plans are
permitted only when there is a first acceptance number.

6.4.2 Lot selection and inspection procedures (States 2 and 3)
The lot(s) to be inspected during State 2 (the skip-lot inspection state) shall be selected in accordance with an

established organizational procedure for random lot selection (see Annex B). During State 2, the lots shall be
selected for inspection with a probability equal to the current inspection frequency (1/k). It is important that the
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supplier does not know which of the lots will be inspected until the lots have been offered for acceptance
inspection.

However, at least one lot shall be inspected during a period agreed to by both the supplier and the responsible
authority. If no period is specified, the period shall be 2 months.

6.4.3

Inspection procedures (States 2 and 3)

The average size of lot submitted during State 2 and State 3 (the skip-lot interruption state) should be
approximately the same as the average lot size during State 1 (the qualification period).

It is

assumed that the anplipr’c nlnnlify assurance Qnyﬁm includes the internal inqppr‘finn

of each lot

prodpced and the recording of inspection results. These results, for all lots produced (including
inspgcted at acceptance inspection), shall be made available to the responsible authority and/er th
ager|cy.

A running record of the number of items inspected and the number of nonconforming(ite¢ms or nor

foun
ina

Accs
shall
withd

 in each sample for all lots during the supplier’s internal inspection while in States 2 and 3
Ekip-lot log.

ptance or non-acceptance of lots that the supplier considers non-ac€eptable during intern
not affect the skip-lot status. For example, the responsible authority may accept a lot afte
ut acceptance inspection, or ad-hoc acceptance inspection ;/may be made. The results

inspgction and ad hoc acceptance inspection shall be neglected forthie purposes of the procedure

of IS

D 2859, as are the results of resubmitted lots.

Skip-lot interruption

Skip-lot interruption procedures

h either of the following occurs on original inspection during State 2 (skip-lot inspection st
sKip-lot interruption state) shall be instituted_and lot-by-lot inspection shall be temporarily appl

he last lot inspected is not accepted:(and the qualification score is reset to zero); or

he last lot inspected is accepted; but the qualification score is reset to zero.

If different AQL values are specified for two or more classes of nonconforming items or nonconfor

eithe

6.5.2

The

r of the above occurs for'‘one or more classes, then State 3 shall be instituted for all the class

Example for skip+lot interruption

following example is a continuation of the examples in 5.4 and 6.2.3.

Exa

ple 4: In a period of skip-lot interruption, only normal inspection according to ISO 2859-1 is

currgnt state-is State 2 and the current inspection frequency is 1 in 3. Assume that an insj
accepted, but that the qualification score is reset to zero, as shown in Table 3.

the lots not
e inspection

conformities
shall be kept

bl inspection
rectification
5 of internal
s of this part

ate), State 3
ed:

mities, and if
eSs.

applied. The
pected lot is

NOTE

Table 3 — Example 4 results

Lot . Qualification score
N n Ac d Acceptability
o. Add Result
15 125 accepted (+5) 5
16 125 accepted (+5) 10
17 200 accepted (reset) 0

In a period of skip-lot interruption, only normal inspection plans from ISO 2859-1 are applied.

Skip-lot inspection is therefore interrupted and State 3 (the skip-lot interruption state) is to be instituted.

© 1SO 2005 - All rights reserved
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6.6 Requalification

6.6.1 Requalification procedure

If both of the following criteria are met during State 3 (skip-lot interruption state), the product may be
requalified and State 2 (skip-lot inspection state) may be resumed:

a) 4 to 6 consecutive lots have been accepted on original inspection during State 3; and

b) the qualification score reaches or exceeds 18 within 6 lots.

If different AQL values are specified for two or more classes of nonconforming items or nonconformitieg, the
product shall meet the above criteria in all the classes.

The inspectipn frequency shall be shifted to the next higher inspection frequency (e.g. from 1¢in 4 to 1 in 3),
except wher] the inspection frequency prior to interruption was 1 in 2.

6.6.2 Example for requalification

The following example is a continuation of the example in 6.5.2 (see also examplesiin 5.4 and 6.2.3).
Example 5:|In a period of requalification, only normal inspection according to 1SO 2859-1 is applied.| The
current Stat¢ is State 3. The inspection frequency prior to interruption was 1 in 3. Assume that the first § lots

have been gccepted during State 3, and the qualification score reaches ‘or exceeds 18 within 6 lots (seg¢ the
data in Tablg¢ 4).

Table 4 — Example 5 results

Qualification score
Lot No. n Ac d Acceptability
Add Result

18 200 3 2 accepted (+3) 3
19 200 3 0 accepted (+5) 8
20 315 5 3 accepted (+3) 11
21 200 3 0 accepted (+5) 16
22 315 5 1 accepted (+5) 21

NOTE In a period of requalification, only normal inspection plans from ISO 2859-1 are applied.

The criteria| of 6.6.1%.are met. Therefore, the product is requalified and State 2 may be resumed.| The
inspection frequency.shall be shifted to 1 in 2 from the prior frequency of 1 in 3.

6.7 Productdisqualification

6.7.1 General

When any one of the events given in 6.7.2 or 6.7.3 occurs during State 2 (the skip-lot inspection state) or
State 3 (the skip-lot interruption state), the product shall be disqualified for skip-lot inspection and State 1 (the
lot-by-lot inspection state) shall be resumed.

The reason(s) for product disqualification shall be documented.

When the product is disqualified and State 1 (the lot-by-lot inspection state) is resumed, requirements for
product qualification (see 5.2) shall be applied again.
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6.7.2 Product disqualification during State 3

When any one of the following events occur on original inspection during State 3, the product shall be
disqualified for skip-lot inspection:

a)
b)

c)

a lot is not accepted during State 3 (and the qualification score is reset to zero);
a lot is accepted, but the qualification score is reset to zero; or

requalification is not achieved within 6 lots.

If different AQL values are specified for two or more classes of nonconforming items or nonconfor

any
shall

6.7.3

Whe
skip-

a)

c)

6.7.4

The
Exar

mities, and if

bne of the above occurs for any one or more classes, then the product shall be disqualified
be resumed.

Product disqualification during States 2 or 3

h any one of the following events occurs during State 2 or State 3, the produgct-shall be disq
lot inspection:

here is no production activity during a period agreed to by both\the supplier and the
huthority; if no period is specified, the period shall be 2 months; or

he supplier deviates significantly from the written and approved quality control procedures
bther requirements given in 5.1.1 or 5.2.1; or

he responsible authority wishes to resume lot-by-lot inspection (e.g. a customer complaint

validated and determined to have a serious effect.on‘the quality of the product, or the pro
between States 2 and 3 more than once during a shert time period).

Example for product disqualification

following example is another contingation of Example 4 given in 6.5.2 (see also Exam
nple 2 in 6.2.3 and Example 3 in 6,3'4):

Example 6: The current state is State 3. Assume that the first 3 lots have been accepted, but the

not.

6.8

Whe
peng

supg

Whe
supp
skip-

The

7

71

a)

b)

he product is disqualified and State 1 (the lot-by-lot inspection state) is resumed.

Supplier disqualification and suspension

h the product s\ disqualified in accordance with 6.7, the supplier qualification should bg
ing effective<Corrective action. If effective corrective action is not made within a reasonablg
lier shall be\disqualified for skip-lot inspection.

h the.original supplier qualification was based on certification in accordance with 1SO 9
lier*has failed to maintain the certification, both the supplier and the product shall be dig

and State 1

ualified from

responsible

, or violates

is received,
tedures shift

ble 1 in 5.4,

fourth one is

suspended
b period, the

D01, but the
qualified for

lotlinspection and State 1 (the lot-by-lot inspection state) shall be resumed.

reason(s) for the supplier disqualification shall also be documented.

Supplier responsibilities

The supplier should aim at keeping quality levels better than the relevant AQLs, by means of the quality
assurance system and the quality control activities. When required by the inspection agency for supplier
qualification assessment, the following information shall be provided, by the supplier, to the inspection agency:

a summary and/or details of the supplier’s quality assurance system; and

a summary and/or details of the supplier’s quality control activities.
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shall be provided, by the supplier, to the inspection agency:

a)

b)

asumm

c)

d)

ary of the quality history;

the production period and the production frequency;

an outline of the production method, production equipment and tools; and

methods of inspection and tests to control all characteristics.

The supplie
based, for e

If the suppli¢

for qualifica
verification.

74 Thes
new list num

The supplier
modification

specifications.

7.5 The s
and arrange
approval fo
procedures.
neglected fo

76 The s
whether or n

shall make available to the inspection agency the documents on which the abovesinformati
her qualification assessment or review.

r qualification is based on certification in accordance with ISO 9001, the supplier responsib
ion should be limited to reporting the current certification including the date and results o

Lpplier shall notify the inspection agency whenever the product is produced for the first timg
ber, drawing number or specification.

shall notify the inspection agency of any change in the method of production or inspection, o
of tools, gauges, or material related to the production-of the product, or of any chang

[

upplier shall immediately notify the inspection-agency whenever they find a non-acceptab
ments shall be taken under established organizational procedures. The lot shall be held per
r acceptance by the responsible authority in accordance with established organizaf
Lots accepted under these procedures instead of inspection by the inspection agency sha
I the purpose of the skip-lot sampling.procedures (see 6.4).

upplier shall make available to ‘the inspection agency the inspection data for all lots shif
ot they are inspected by the-inspection agency.

The supplie
drawing nu
those lots

shipment a

inspection by the inspection-agency.

8

Inspection@agency and responsible authority responsibilities

[ shall provide the inspection agency with a list containing the specification numbers, li
bers, contract and/or-purchase order numbers, customer, destination and quantity shipped
leased without inspéection by the inspection agency, the supplier shall record the datg

stamp the shipment to indicate that the product was shipped under skip-lot procedures wi

8.1 Gene

ral

When required by the inspection agency for product qualification assessment, the following information

a summary and/or details of the quality control procedures for the product, including the supplier’s

r but

on is

lities

f the

toa

f any

BS in

e lot
ding
ional
Il be

ped,

st or
. For
bs  of
hout

This clause gives a typical example of the responsibilities of the inspection agency and of the responsible

authority, ba

both lot

sed on the following assumptions:

inspection and qualification assessment are conducted by the inspection agency; and

the purchaser has all the functions of the responsible authority.

However, in practice, it is to be preferred that some of the functions of the responsible authority are assigned
to the inspection agency, especially details connecting to conducting inspection.

18
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If the purchaser conducts both lot inspection and qualification assessment, it is not always necessary to divide
the responsibilities (see 5.1 and 5.2).

8.2

Responsibilities on supplier qualification

When appropriate, the inspection agency shall assess whether or not the supplier satisfies the requirements
for supplier qualification given in 5.6. The inspection agency shall provide written notification to the
responsible authority. The following information should be included:

a) asummary of the supplier's quality management system;

b)
c)

The
eligit
The
shor
resp

NOT

8.3

8.3.1
requ
factd

a)

b)

8.3.2

h summary of the supplier's quality control activities; and
bverall evaluation of the supplier’s ability for quality assurance.

responsible authority shall review the provided information and shall determiné)whether th
le for skip-lot inspection.

inspection agency shall verify the supplier's qualification at the specified frequency (s
comings exist, the responsible authority shall be notified through’/ organizational ch
bnsible authority shall decide whether or not the supplier is disqualified because of the shortc

E Supplier qualification is useful not only for skip-lot inspection but also for reduced inspection.

Other responsibilities
When appropriate, the inspection agency shall ‘assess whether or not the product
rements for product qualification given in 5.2.1sand 5.2.2. The inspection agency shall alg
rs of production, inspection and product failurefor the following purposes:

0 assess whether the supplier's quality~assurance system and quality control activity w
broduct concerned; and

o determine whether skip-lot inspection is more cost effective than reduced inspection (see
h discussion of the factors that favour skip-lot inspection over reduced inspection).

When it is determined.that the product is eligible and that skip-lot inspection is preferre

inspgction, the inspection. agency shall provide written notification to the responsible authority. T

infor
a)
b)
c)

d)

e)

mation should be included:
b summary of the’quality history;
he produgtion period and the production frequency;

an.outline of the production equipment and tools;

e supplier is

pe 5.1.3). If
hnnels. The
bmings.

satisfies the
o review all

ill cover the

Annex C for

j to reduced
he following

a summary of the quality control system for the product, including the supplier's methods of inspection,

testing and the ability to control all characteristics;

an overall evaluation of the supplier’s ability to control all the quality characteristics of the product;

f) the date desired to switch to State 2 (skip-lot inspection state); and

g) the determined inspection frequency.

8.3.3

The responsible authority shall review the information provided, the end use of the product and its

safety aspects, and shall determine whether the product is eligible for skip-lot inspection. The responsible
authority shall decide on the starting date of skip-lot inspection.
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When specified, the inspection agency shall verify the product qualification at the specified frequency (see
5.2.5). If shortcomings exist, the responsible authority shall be notified through organizational channels. The
responsible authority shall decide whether or not the product is disqualified because of the shortcomings.

In-process inspection is sometimes necessary for assuring the quality of the final product. When the supplier
and the responsible authority agree that this is the case, in-process inspection shall be periodically conducted
by the inspection agency.

9 Compatibility with ISO 2859-1

9.1 Limit

Although thi
limitations, s

a) the prog
b) the prog

c) the spe

level I, If or lll (see 5.2.1);

d) tightens
e) reduced
inspecti

state) (g

f)  multiple

g) fractional acceptance number sampling plansshall not be used (see 5.2.1 and 6.4.1);

h) samplin
instead

9.2 Relat

The skip-lot

more cost effective to do so\(see Annex C).

The requirements for/supplier qualification and product qualification given in 5.1 and 5.2 might seem f{

rather differ
contain the ¢

ations

5 part of 1ISO 2859 is intended to supplement the ISO 2859-1 sampling system, there are s
uch as the following:

uct shall be of stable design (see 5.2.1);
uct shall not have any critical classes of nonconforming items or nonconformities (see 5.2.1);

Cified AQL(s) is at least 0,025 %. The specified inspection level(s)_should be general inspe

d inspection is not compatible with skip-lot inspection (see:5.2.1);

inspection may be used during State 1 (qualification, period), but sampling plans for red
bn may not be used during State 2 (skip-lot inspegtion state) and State 3 (skip-lot interru
ee 5.2.1 and 6.4.1);

sampling plans are permitted only when there is a first acceptance number (see 5.2.2 and 6.

g plans with Ac = 0 should not be used during States 2 and 3; plans with Ac = 1 should be
see 6.4.1 and 10.2).

on to reduced inspection

sampling proceddres in this part of ISO 2859 may be used instead of reduced inspection i

bnt from-the switching rules of 1ISO 2859-1 from normal to reduced inspection. The latter
lement of supplier qualification, although this is not immediately evident.

ome

iction

uced
ption

11);

used

it is

o be
also

The specificrequirements—forproductquatification—givernr—im—5:2-2—correspond—to—therequirements—fo

switching score in ISO 2859-1, but the former are somewhat tighter than the latter.

the

On the other hand, this part of ISO 2859 is more advantageous than reduced inspection in that it gives the
producer a greater incentive to aim for and maintain a better quality level.

20
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10 Additional information

10.1 Design basis

The skip-lot procedures are designed to protect against acceptance of a significant quantity of nonconforming
items. They were developed under the assumption that the process quality level is at or better than one-half of
the AQL value in order to qualify for skip-lot inspection. The statistical characteristics of the skip-lot
procedures are described in 10.2.

10.2 Statistical characteristics of the skip-lot procedures

10.2|1 General

The [statistical characteristics shown in 10.2.2 to 10.2.4 are for single sampling plans)for a single class of
nondonformity. Tables 5, 6 and 7 provide the probability of switching (Pr) in percenty and the [average run
length (ARL) in lots.

Thege tables show that sampling plans with Ac = 0 have poor switching characteristics, which [is why such
plan$ should not be used.

The |switching characteristics of a double sampling plan are not always’close to those of the corresponding
single sampling plan, in spite of the equivalent OC curve, but they<are similar to those for the single sampling
plan|having a one step smaller sample size. If different AQLs\are specified for two or more [classes, the
switghing characteristics may be less satisfactory. In such a c¢ase it is recommended to use sampling plans
with pcceptance numbers of 2 or more.

10.2|2 Qualification

Table 5 provides the switching characteristics “of qualification during State 1 on normal inspection. For
example, if Ac =3 and the quality level is at*0;4 times the AQL value (i.e. at the two-step tighter AQL), the
probpbility of qualifying for skip-lot inspection-is about 96 % and the average period for qualification is about
11 Igts.

Table5*— Switching characteristics of qualification

Ac =0 Ac =1 Ac=3 Ac =10
Pr ARL Pr ARL Pr ARL Pr ARL
0,400 42;39 17,00 80,86 11,89 95,73 11,16 99,95 10,1
0,631 25,83 17,00 58,66 12,75 78,30 12,23 96,40 11,p1
1,000 11,70 17,00 26,30 13,81 31,99 13,36 35,43 13,p1
1,585 3,34 17,00 3,82 14,82 1,62 13,78 0,01 14,67

P/AQL

10.2.3 Frequency shift and interruption

When the skip-lot procedures are in State 2 (the skip-lot inspection state), the probability of shifting to the next
lower inspection frequency before interruption is very similar to that of qualification. The probability of shifting
to the next higher inspection frequency is negligible. Table 6 provides the switching characteristics of
interruption during State 2. For example, if Ac=3 and the quality level is at twice the AQL value, the
probability of interruption before frequency shift is nearly 100 % and the average period until interruption is
about 2,2 inspected lots.
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Table 6 — Switching characteristics of interruption

Ac=0 Ac=1 Ac=3 Ac=10
P/AQL
Pr ARL Pr ARL Pr ARL Pr ARL
0,400 57,61 7,80 19,14 6,32 14,58 5,68 1,14 5,57
1,000 88,30 6,18 73,65 6,05 81,11 4,77 81,94 4,78
2,000 98,63 4,25 99,32 3,65 99,96 2,16 100,00 1,28
3,000 99,84 3,15 100,00 2,25 100,00 1,37 100,00 1,02

10.2.4 Requalification and disqualification

Table 7 proVides the switching characteristics of disqualification during State 3. For exampleifAC = 3 angd the
quality levellis at twice the AQL value, the probability for disqualification is about 94,5 %~and the avgrage

period until disqualification is about 1,9 lots. Conversely, the probability for requalificatiomis-about 5,5 %.

Table 7 — Switching characteristics of disqualification

Ac=0 Ac=1 Ac=3 Ac=10
P/AQL
Pr ARL Pr ARL Pr ARL Pr ARL
0,00 26,13 3,35 8,85 3,16 5,82 2,50 0,45 2,50
1,p00 53,10 3,14 45,46 3,37 46,04 2,45 46,96 2,48
2,p00 78,01 2,79 88,24 2,80 94,48 1,90 99,96 1,27
3,p00 89,69 2,48 98,36 2,12 99,82 1,36 100,00 1,02

10.2.5 Operating characteristic curve

The operatirl]g characteristic curves of the_nermal inspection plans (see 1ISO 2859-1) apply to all individugd| lots
selected forl inspection during States2y'and 3. The average probability of acceptance is very clpsely
approximated by the OC curves of the normal inspection plans.
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Annex A
(normative)

Optional requirements to be agreed prior to product qualification

General

This
sele
doc(

A.2

A.2.

The
parti

A.2.

At le

A.2.
Prod

dete

A3

A3.

The
5.2.1

The

A3.

part of ISO 2859 provides the following options so that the supplier and the responsible”’a
t the appropriate ones. This annex gives examples of the provisions to be incorporatédyintd
ments.

Essentially continuous production for product qualification (see 5.2.1)

1 Minimum production period

product shall have been produced on an essentially continuous’ basis for a period determ
S,

2 Minimum production frequency

bst .... lot(s) shall be submitted for acceptance inspection every .... month(s).

B Inclusion of similar products

ucts of a similar nature shipped to other parties shall/shall not (as appropriate) be consi

mination of essentially continuous production.

Other options

1 Minimum period-of stability

Mminimum period of maintaining the AQL or better product quality is an option for product qual

).

broduct.quality shall have been maintained at or better than the AQL for a period of ....... mon

uthority may
appropriate

ned by both

Hered in the

fication (see

ths.

RMinimum frequency of inspection

The minimum frequency of inspection is an option for lot selection (see 6.4).

At least 1 lot shall be inspected during each ....... month(s) period.

A.3.3 Maximum period of inactivity

The maximum period of inactivity is an option for product disqualification (see 6.7).

The product shall be disqualified for skip-lot inspection and State 1 (lot-by-lot inspection state) shall be
resumed when there is no production activity during any period of ....... month(s).
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