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NOTICE 
 
TechAmerica Engineering Standards and Publications are designed to serve the public interest by 
eliminating misunderstandings between manufacturers and purchasers, facilitating 
interchangeability and improvement of products, and assisting the purchaser in selecting and 
obtaining with minimum delay the proper product for his particular need.  Existence of such 
Standards and Publications shall not in any respect preclude any member or nonmember of 
TechAmerica from manufacturing or selling products not conforming to such Standards and 
Publications, nor shall the existence of such Standards and Publications preclude their voluntary 
use by those other than TechAmerica members, whether the standard is to be used either 
domestically or internationally. 
 
Standards and Publications are adopted by TechAmerica in accordance with the American 
National Standards Institute (ANSI) patent policy.  By such action, TechAmerica does not 
assume any liability to any patent owner, nor does it assume any obligation whatever to parties 
adopting the Standard or Publication. 
 
This TechAmerica Standard is considered to have International Standardization implications, but 
the ISO/IEC activity has not progressed to the point where a valid comparison between the 
TechAmerica Standard and the ISO/IEC document can be made. 
 
This Standard does not purport to address all safety problems associated with its use or all 
applicable regulatory requirements.  It is the responsibility of the user of this Standard to 
establish appropriate safety and health practices and to determine the applicability of regulatory 
limitations before its use. 
 
(From Standards Proposal No 4962 formulated under the cognizance of Quality and Reliability 
Engineering (QRE) Committee.) 
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ZERO ACCEPTANCE NUMBER SAMPLING PROCEDURES AND TABLES 
FOR 

INSPECTION BY ATTRIBUTES OF ISOLATED LOTS 
-i. 

(From Standards Proposal No. 2358, formulated under the cognizance of the EIA Quality 
and Reliability Engineering (QRE) Committee .) 

1. SCOPE 

1.1 PURPOSE 

Conventional attribute sampling plans based upon acceptance numbers that permit 
acceptance of a lot when some allowable number of nonconformances are encountered 
during inspection are no longer desirable. In addition, emphasis is now placed on the quality 
level that is received by the customer. This relates directly to the Lot Tolerance Percent 
Defective (LTPD) value or the Limiting Quality Protection of MIL-STD-105. Measuring 
quality levels in percent nonconforming, although not incorrect, has been replaced with 
quality levels measured in parts per million (PPM). As a result, this standard addresses the 
need for sampling plans that can augment MIL-STD-105, are based upon a zero acceptance 
number, and address quality (nonconformance) levels in the parts per million range. This 
document does not address minor nonconformances, which are defined as nonconformances 
that are not likely to reduce materially the usability of the unit of product for its intended 
purpose. 

1.2 APPLICATION 

The sampling plans based upon a zero acceptance number designated in this standard are 
applicable, but not limited, to inspection ofitiW€ollowing: 

;,3 <>B 

a. End items. 

b. Components and raw material. 

These plans are designed for use with isolated lots,.and the Operating Characteristic curves 
are located in Appendix A. The manufacturer’s risk, which is approximately equal to the 
AQL values of MIL-STD-105, is of little concern to consumers and users of zero acceptance 
number sampling plans. What is of interest is the level of nonconformances that will not be 
exceeded at a given confidence level, in any shipment of material to the consumer. 
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1.3 INSPECTION 

Inspection is the process of measuring, examining, testing, or otherwise comparing the unit 
of product with the requirements. 

1.4 INSPECTION BY ATI'RIBUTES 

Inspection by attributes is inspection whereby either the unit of product is classified simply 
as nonconforming or conforming, or else the number of nonconformances in the unit of 
product is counted and compared to a given requirement or set of requirements. 

1.5 UNIT OF PRODUCT 

The unit of product is the thing inspected in order to determine its classification as 
nonconforming or conforming or to count the number of nonconformances. It may be a 
single article, a pair, a set, a length, an area, an operation, a volume, a component of an end 
product, or the end product itself. The unit of product may or may not be the same as the 
unit of purchase, supply, production, or- shipment. 

1.6 NONCONFORMANCE 

A nonconforming unit &one that is likely to result in failure, or to reduce materially the 
usability of the unit of.product for its intended purpose. 

2. PARTS PER MILLION (PPM) 

2.1 EXPRESSION OF NONCONFORMANCE 

The extent of nonconformance of product shall be expressed in parts per million (PPM). 
4" . 

2.2 PARTS PER MILLION (PPM) 

This document is a sampling document which provides a graph (Operating Characteristic 
Curve) showing the risk that the producer is taking (probability of rejecting a good lot) and 
the risk the customer is taking (probability of accepting a bad lot), when the lot quality is 
expressed in PPM. 
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3. SAMPLING PLAN APPLICATION 
4'. 

3.1 NOTATION 

Equations are provided for all quantities tabulated or graphed in this standard, using the 
following notation: 

p = proportion of nonconforming i t em in the lot (O i p 5 1). 
Np is a positive integer. 

ñ.-R, sample size (a positive integer). 

N = lot size (a positive integer, N 2 n). 

Pa = probability of lot acceptance under the sampling plan 
used (O 5 Pa 5 1). That is, Pa is the probability that 
all items in the sample will be conforming. 

In the equations given later, p, and Pa must always be used as decimal fractibnshb-ëttVeen 
zero and one (O 5 p _L 1 and O 5 Pa _I 1). However, in the tables and graphs, these same 
quantities may be expressed in percents or in parts per million. To convert a decimal 
fraction to percent, multiply it by one hundred (100). To convert a decimal fraction to parts 
per million, multiply it by one million (1,000,000). 

The acceptance number for all sampling plans considered in this standard is c = O; this 
results in relatively simple equations for analyzing the sampling plans, as will be seen later. 

3.2 USE 

The sampling plans of this document are intended for use with isolated lots of product. 
Appendix A includes the Operating Characteristic (OC) curves for isolated lot inspection 
plans. Appendix B includes typical sampling plans for different values of protection for five 
different lot proportion nonconforming levels. 

Selection of 'the appropriate sampling plan depends upon the amount of consumer 
protection desired for a selected PPM level of product quality desired, and the size of the 
lot when inspecting isolated lots of material. Appendix C explains how to use this document 
in selecting the appropriate sampling plan. 
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3.2.1 ISOLATED LOTS 

The sampling plans of Appendix A were developed using hypergeometric probabilities and 
are suited- for accepting or rejecting isolated lots, each unique in itself. Rectification 
plans do not apply to isolated lots, even though rejected lots might be 100% inspected, 
because there is no long-term average involved. As a result, no Average Outgoing Quality 
curves are provided for these Operating Characteristic curves. 

3.3 SELECTION 

For sample inspections of isolated lots, the plans in Appendix A can be used, or exact 
Operating Characteristic curves can be generated for any lot size by using the equation at 
the bottom of Table 1. First, locate the chart that has a lot size nearest to the lot size to be 
inspected. Table 1 may be useful here. Then for this'lot size, select from Table 2 the desired 
level of protection for the consumer. [Le., the lot proportion nonconforming (p) that it is 
desired to protect against and a corresponding probability of lot acceptance (Pa), the 
consumer's risk. This determines the appropriate sample size (n).] 

For example, assume a lot size of 500. A consumer protection of 90% is selected, which 
means the probability of accepting a lot is only 10% when the proportion (p) of 
nonconforming items in that lot equals the value where the 10% Pa line and the sample size 
curve intersect, as read across the bottom of thechmt for lot sizes of 500 in Appendix A. 

In this case, p equals 5000 PPM for a sample size of 315. The probability of accepting a lot, 
which hasa  proportion of nonconforming items equal to 5000 PPM, is only lo%, with a 
sample size of 315. If more protection is needed, 100% inspection may be required. If less 
protection is desired, select a smaller sample size. For the same conditions, a sample size 
of 125 results in a value of p of approximately 16,000 PPM for a Pa of 10%. 

For isolated lots, the probability of accepting a lot of size N, containing a proportion p of 
nonconforming units (so pN is an integer), based on inspecting a sample of size n with an 
acceptance number of zero, is found using hypergeometric probabilities as 

Pa= (N-ND)! (N-n)! 
(N-Np-n)! N! 

The probability of rejection, i.e., Pr = 1 - Pa, is the statistical confidence with which the lot 
proportion nonconforming may be claimed to not exceed the value of p, if a random sample 
of n items from the lot of N items contains no nonconforming items. 
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4. SUBMISSION OF PRODUCT 

.i ! 

4.1 LOT 

The term lot shall mean "inspection lot", i.e., a collection of units of product from which a 
sample is to be drawn and inspected to determine conformance with the acceptability 
criteria, and may differ from a collection of units designated as a lot for other purposes (e.g., 
production, shipment, etc.). 

4.2 FORMATION OF LOTS 

The product shall be assembled into identifiable lots, sublots, or in such other manner as 
may be prescribed. Each lot shall, as far as is practicable, consist of units of product of a 
single type,"'&ade, class, size, and composition. 

4.3 LOT SIZE 

The lot size, N, is the number of units of product in a lot. 

4.4 PRESENTATION OF LOTS 

The formation of lots, lot size, and the manner in which each lot is to be presented and 
identified by the consumer shall be designated or approved by the responsible authority. As 
necessary, the consumer shall provide adequate and suitable storage space for each lot, 
equipment needed for proper identification and presentation, and personnel for all handling 
of product required for drawing of samples. 

5. ACCEPTANCE AND REJECTION 

5.1 ACCEPTABILITY OF LOTS 

Acceptability of a lot will be determined by the use of a sampling plan or plans that accept 
on zero nonconformances and reject on one or more nonconformances. 

5.2 NONCONFORMING UNITS 

The right is reserved to reject any unit of product found nonconforming during inspection, 
whether that unit of product f&kn@$im of á sample or not, and whether the lot as a whole 
is accepted or rejected. Rejected units may be repaired or corrected and resubmitted for 
inspection with the approval of, and in the manner specified by, the responsible authority. 
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5.3 SPECIAL RESERVATION FOR CRITICAL DEFECTS 

The supplier may be required at the discretion of the responsible authority to inspect every 
unit of the lot for critical nonconformances. The right is reserved to inspect every unit 
submitted by the supplier for critical nonconformances, and to reject the lot immediately 
when a critical nonconformance is found. The right is reserved also to sample, for critical 
nonconformances, every lot submitted by the supplier and to reject any lot if a sample drawn 
therefrom is found to contain any critical nonconformance. 

6. DRAWING OF SAMPLES 

6.1 SAMPLE 

A sample consists of one or more units of product drawn from a lot, the units of the sample 
being selected at random without regard to their quality. The number of units of product 
in the sample is the sample size, n. 

6.2 REPRESENTATIVE SAMPLING 

When appropriate, the number of units in the sample shall be selected in proportion to the 
size of the lot, identified by some rational criterion. When representative sampling is used, 
the units from each part of the lot shall be selected at random. 
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