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Foreword
The International Organization of Legal Metrology (OIML) is a worldwide, intergovernmental organization whose primary aim is to harmonize the regulations and metrological controls applied by the national metrological services, or related organizations, of its Member States.

The two main categories of OIML publications are:

1) International Recommendations (OIML R), which are model regulations that establish the metrological characteristics required of certain measuring instruments and which specify methods and equipment for checking their conformity; the OIML Member States shall implement these Recommendations to the greatest possible extent;

2) International Documents (OIML D), which are informative in nature and intended to improve the work of the metrological services.

OIML Draft Recommendations and Documents are developed by technical committees or subcommittees which are formed by the Member States. Certain international and regional institutions also participate on a consultation basis.
Cooperative agreements are established between OIML and certain institutions, such as ISO and IEC, with the objective of avoiding contradictory requirements; consequently, manufacturers and users of measuring instruments, test laboratories, etc. may apply simultaneously OIML publications and those of other institutions.

International Recommendations and International Documents are published in French (F) and English (E) and are subject to periodic revision.

OIML publications may be obtained from the Organization’s headquarters:

Bureau International de Métrologie Légale

11, rue Turgot - 75009 Paris – France

Telephone:
33 (0)1 48 78 12 82 and 42 85 27 11

Fax:

33 (0)1 42 82 17 27
E-mail:

biml@oiml.org
Internet:
www.oiml.org
Quantity of product in prepackages
1
Scope

This Recommendation specifies:

· Legal metrology requirements for prepackaged products (also called prepackaged commodities or prepackaged goods) labeled in predetermined constant nominal quantities of mass, volume, linear measure, area, or count; and
· Sampling plans and procedures for use by legal metrology officials in verifying the quantity of product in prepackages.
Note:
The sampling plans are not for use in the quantity control processes of manufacturers.

The following informative Annexes are also included: 
· an examination procedure outline where sampling is used; 
· procedures for determining average tare mass; 
· procedures for determining the drained quantity of products in liquid medium; 
· procedures for determining the actual quantity of frozen products; 
· requirements for prohibition of misleading prepackages; 
· basis for statistical sampling model used;
· a schematic representation to explain the application of T1 and T2 errors; 
· an alternative sampling plan using a stepwise approach; and 
· references for documents mentioned.
2
Terminology 
2.1
Actual quantity

Amount of product that a prepackage contains as determined by measurement.

Note: The actual quantity in a prepackage “i” is designated by the symbol Qi.
2.2
Error

2.2.1
Average error

Sum of individual prepackage errors considering their arithmetic signs divided by the number of prepackages.
Note: The average error is designated by the symbol Eave.

2.2.2
Individual prepackage error

Difference between the actual quantity of product in a prepackage and the nominal quantity of that prepackage.

Note: The individual prepackage error for a prepackage “i” is designated by the symbol Ei, and can be calculated by Ei = Qi - Qnom .
2.2.3
T1 error

A deficiency that is greater than the applicable tolerable deficiency (T) but not greater than twice the applicable tolerable deficiency (2T) for the given nominal quantity.
T1 error: (Qnom - 2T) ≤ Qi < (Qnom - T)
Note : See Annex G for an example of the application of errors. 

2.2.4
T2 error

A deficiency that is greater than twice the applicable tolerable deficiency (2T) for the given nominal quantity.


T2 error: Qi < (Qnom - 2T)
Note : See Annex G for an example of the application of errors. 

2.3
Inadequate prepackage

Prepackage containing an actual quantity (see 2.1) that is less than the nominal quantity (see 2.7). 

Note: An inadequate prepackage is sometimes also referred to as a non-conforming prepackage.
2.4
Inspection lot 

An identified group of prepackages which will be inspected against the requirements of this document.
Note: An inspection lot is sometimes referred to as a batch.

2.5
Medium

A fluid that is put in the prepackage together with the product, either separated from, in or surrounding the product, and that is intended to be left over after use of the product, except for items naturally in the product. A fluid includes:

(a) either liquid, semi-liquid or frozen liquids, or

(b) a gas or a mixture of gasses, whether under positive, negative or atmospheric pressure, or

(c) a combination of both (a) and (b).

Note 1: The term “use” would include consumption.

Note 2: A medium is sometimes also referred to as “liquid packing medium”.

Note 3: A medium can be separated from the product and other solid items that were put in the prepackage by measuring procedures in Annex C.
Note 4: A medium also includes: 

(a) the liquid mediums as specified in Clause 4.3.3 of the CODEX STAN 1-1985 “Labelling of prepackaged foods” which covers foods on which the drained mass must be marked
, and
(b) the ice-glaze as specified in CODEX standards on ice-glazed foods.
2.6
Misleading prepackage

Prepackage that is made, formed, presented, marked or filled in any way that may mislead a consumer about the quantity of contents that it contains.
2.7
Nominal Quantity

Quantity of product in a prepackage declared on the label
.

Note 1:
The symbol “Qnom” is used to designate the nominal quantity.

Note 2:
In some national legislation the nominal quantity of the product is refered to as “net quantity”, “net contents”, “net mass” or “net volume”. 
Note 3:
The nominal quantity should be declared in accordance with OIML R 79 [1]. 
2.8
Packing material

Everything of the prepackage that is intended to be left over after use of the product, except for items naturally in the product.

Note 1: The term “use” would include consumption.

Note 2: Packing material is generally used to contain, protect, handle (e.g. lollipop stick), deliver, preserve (e.g. ice or glazing), transport, inform about and serve as an aid (e.g. food serving tray) while using the product it contains.

Note 3: Packing material also includes: the container, ice (not naturally in the product e.g. glazing), solid items that were put in the prepackage together with the product such as wrappers, lollipop sticks, wax around cheese, and a medium that was put in the prepackage together with the product and that is intended to be left over after use of the product.
Note 4: Packing material is sometimes referred to as individual package, tare, packaging, packaging material.
2.9
Prepackage

Single item for presentation as such to a consumer, consisting of a product and its packing material, made up before being offered for sale and in which the quantity of the product has a predetermined value, whether the packing material encloses the product completely or only partially, but in any case in such a way that the actual quantity of product cannot be altered without the packing material either being opened or undergoing a perceptible modification. 

Note: For the purpose of this document prepackages include packages marked with a constant nominal quantity. The term “predetermined value” refers to the value determined prior to the prepackage being offered for sale.
2.10
Product

All of the prepackage that is not packing material.

Note 1: Product includes liquids or gasses that were put in the prepackage together with the product and that are not intended to be left over after use of the product (e.g. air in chocolate mousse).

Note 2: Product includes liquids or gasses that were not put in the prepackage with the product and that are intended to be left over after use of the product (e.g. liquid in mozzarella cheese, air in hair gel).

Note 3: Product includes liquids or gasses that were not put in the prepackage with the product and that are not intended to be left over after use of the product (e.g. curdling of yoghurt or honey).
2.11
Random sampling

Sampling procedure where prepackages to be included in a sample are chosen randomly from the inspection lot (i.e. each prepackage in the inspection lot has an equal probability of being selected to be included in the sample). This is also referred to as “sampling without replacement”.
2.12 Sample

Set of prepackages taken at random from an inspection lot to be inspected to determine conformance with specified criteria for purposes of making decisions concerning acceptance or rejection of the entire inspection lot. 

2.13 Sample Correction Factor (SCF) 
The factor as computed is the ratio of the 99.5th quantile of the student’s t‑distribution with (n‑1) degrees of freedom and the square root of n(N-1)/(N-n) where n is the sample size and N is the inspection lot size.

	SCF =
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Note: See F.3 for the statistical background to SCF.
[Secretariat comment to statistical work group: See our comment in F.3 where the minus sign before the t does not appear in the formula in the block.]

2.14 Sample size

Number of prepackages taken from an inspection lot and included in a sample.

Note:
The symbol “n” is used to designate the sample size.

2.15
Tolerable deficiency

Permitted deficiency in the quantity of product in a prepackage. 

Note 1:
The symbol “T” is used to designate tolerable deficiency.

Note 2:
Tolerable deficiency is sometimes referred to as the tolerable negative error. 

Note 3: By convention T is a positive number but, in use it represents a negative value of quantity, or negative error.
3.
Metrological requirements for prepackages
3.1
General

Prepackages shall meet the requirements in 3.2 and 3.3 at any level of distribution including at the point-of-pack, import, distribution and wholesale transactions, and sale (e.g. where a prepackage is offered or exposed for sale). 

3.2
Average requirement

The average actual quantity of product in prepackages shall be at least equal to the nominal quantity. 
Note:  Clauses 4.2 and 4.3 give criteria to be met if the average actual quantity of product in prepackages in an inspection lot is estimated by sampling.

3.3
Individual prepackage requirements
3.3.1
The actual quantity of product in a prepackage shall accurately reflect the nominal quantity but tolerable deficiencies (T) shall be allowed (see clause 5 and Table 2). 
3.3.2
A homogenous group of prepackages shall contain no more than 2.5 % of packages having T1 errors. 
Note: Clauses 4.2 and 4.3 give criteria to be met if this requirement is evaluated by sampling prepackages from an inspection lot. 
3.3.3
No prepackage shall have a T2 error.

3.4.
Tolerable deficiencies

For all prepackages, the tolerable deficiencies (T) are specified in Table 2. 

Note: 
Clause 3.3 gives requirements for the application of tolerable deficiencies to individual prepackages in the sample. 

Table 2 Tolerable deficiencies in actual content for prepackages

	Nominal quantity of product (Qnom) in g or mL
	Tolerable Deficiency (T) a

	
	Percent of Qnom
	g or  mL

	0 to 50
	9
	-

	50 to 100
	-
	4.5

	100 to 200
	4.5
	-

	200 to 300
	-
	9

	300 to 500
	3
	-

	500 to 1 000
	-
	15

	1 000 to 10 000
	1.5
	-

	10 000 to 15 000
	-
	150

	Above 15 000
	1
	-


	a T values are to be rounded up to the next 0.1 of a g or mL for Qnom less than or equal to

1 000 g or mL and to the next whole g or mL for Qnom higher than 1 000 g or mL.

	

	Nominal quantity of product (Qnom) in length
	Percent of Qnom

	Qnom ≤ 5 m
	No tolerable deficiency allowed

	Qnom > 5 m 
	2

	

	Nominal quantity of product (Qnom) in area
	Percent of Qnom

	All Qnom 
	3

	

	Nominal quantity of product (Qnom) in count
	Percent of Qnom

	Qnom ≤ 50 items
	No tolerable deficiency allowed

	Qnom > 50 items 
	1b

	bCompute the value of T by multiplying the nominal quantity by 1 percent and rounding the result up to next whole number.  The value may be larger than 1 percent due to the rounding but this is accepted because the products are whole items and cannot be divided.


4.
Reference test for metrological requirements 

4.1 General inspection requirements

4.1.1 Legal metrology officials shall conduct tests to determine if prepackages comply with the requirements of this Recommendation. The tests may be performed by sampling prepackages at any level of distribution including at the point-of-pack, import, distribution and wholesale transactions, and sale. 
Note: Practical timing and place of metrological control may be chosen by the national responsible body.
4.1.2
An inspection lot taken from the production line shall consist of all prepackages not rejected by a checking system.  Care shall be taken to prevent other than normal operating adjustments or other corrective actions in the production and prepackage filling process. Sample prepackages must be collected after the point of final checking by the packer. 
4.1.3
The expanded uncertainties (at the k=2 level of confidence) associated with measuring instruments and test methods used for determining quantities shall not exceed 0.2 T. Examples of the source of uncertainty include the maximum permissible error and repeatability in weighing and measuring instruments, variations in packing material and fluctuations in density determinations caused by the differing amounts of solids in the liquid or temperature changes. 
4.1.4
An inspection shall consist of checking the following three values irrespective of whether or not a sample is used to inspect compliance of the inspection lot:
a) The average error of the lot (see 3.2). 
b) The number of inadequate prepackages in the inspection lot that have a T1 error (see 3.3.2). 
c) The number of inadequate prepackages in the inspection lot that have a T2 error (see 3.3.3).

Note: National legislation may permit allowances in addition to tolerable deficiencies for the loss of quantity of product after packaging caused by ordinary and customary exposure to environmental conditions that occur in storage and distribution in the evaluation of both the average and individual prepackage requirements. These additional allowances would typically not apply to products packed in hermetically sealed (airtight) packing material. 
4.1.5
An inspection lot is:

a)
accepted if it satisfies the requirements fixed for the three parameters above; or

b)
rejected if it does not satisfy one or more of the requirements.

4.2
 Control by sampling of inspection lots
4.2.1
Metrological requirements when an inspection lot is sampled.
The tests for acceptance or rejection of inspection lots shall typically be conducted on the basis of random sampling (see 2.11 and 4.3). Inspection lots shall consist of prepackages that have been produced under conditions that are presumed to have been uniform (homogeneous).  A random sample of sample size n shall be selected from the inspection lot. The parameters in 3.2 and 3.3 shall be applied to the sample as follows: 
a)
Average requirement - The average of the actual quantities of product in the prepackages of an inspection lot shall be at least equal to the nominal quantity. The probability of incorrectly rejecting an inspection lot which satisfies this requirement shall be no more than 0.5 %. The probability of correctly rejecting an inspection lot with an average actual quantity less than Qnom – 0.74( shall be at least 90 %.
Note: ( is the standard deviation of the full population of the inspection lot (see Annex F). 
b)
Individual prepackage requirement - The actual quantity of product in a prepackage shall accurately reflect the nominal quantity, but deviations shall be allowed (see 3.3). An inspection lot that has 2.5 % of prepackages with T1 errors shall be correctly accepted through sample testing with a probability of at least 95 %.. An inspection lot that has 9% of prepackages with T1 and T2 errors shall be correctly rejected through sample testing with a probability of at least 90%. 
4.3
Statistical principles of control by sampling
4.3.1
Test of average requirement
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[Secretariat note to statistical work group: Please give practical examples of these calculations when a product with a negative Eave continues to fail after the correction (calculation) and then when a product passes after the calculation. In the above formula, is the less than or equal to sign (≤) correct or should the lot only be rejected if Eave/s is less than –SCF? If we have a minus sign preceding the SCF should we not have a minus sign before the Eave?]
a) This test guarantees that the probability of incorrectly rejecting an inspection lot which satisfies the requirement set out in 4.2.1 a) is no more than 0.5%.

b) This test also guarantees that lots with average actual quantity less than 
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 will be correctly rejected with probability of at least 90%. 
Note: See A.3.8 and F.3 for the statistical background to this average requirement. 
4.3.2
Test of individual prepackage requirement for T1 errors
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a) This test guarantees the probability of incorrectly rejecting an inspection lot that satisfies the criteria set out in 4.2.1 b) is no more than 5%.

b) This test also guarantees that a lot which has 9% of the packages having a T1 error will be correctly rejected with a probability of at least 90%.
4.3.3
Test of individual prepackage requirement for T2 errors


There shall be no inadequate prepackages in the sample that have a T2 error.

4.4
Lot size for inspection purposes
4.4.1
When sample prepackages are collected from the production line, the size of the inspection lot shall be equal to the maximum hourly output of the production line without any restriction as to the inspection lot size. 

4.4.2
When sample prepackages are collected at the premises of the packer but not from the production line (where the hourly production is known), the size of the inspection lot shall be equal to the maximum hourly output of the production or 100 000 which ever is the lesser. 
4.4.3
When the sample prepackages are not collected at the premises of the packer (where the hourly production or original lot size is not known) then the inspection lot size shall be defined by the inspector but shall not exceed 100 000. The inspection lot shall be regarded as being homogeneous. 
[Secretariat comment to statistical work group: Please check section 4.4.3 for acceptability against the requirements of the statistical model in 4.3.]
4.5
Sampling characteristics
When inspection is carried out by means of sampling from an inspection lot the sample size in column 2 of Table 1 shall be used when checking compliance to the individual prepackage requirement and as the sample size for inspecting the average requirement. 

Table 1 Sampling plans for prepackage requirements

	1
	2
	3
	4

	Inspection lot size

N
	Sample size

n
	SCF
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	Number of prepackages allowed with T1 error

	100
	49
	0.28
	3

	200
	63
	0.28
	3

	300
	78
	0.26
	4

	400
	80
	0.27
	4

	500
	80
	0.27
	4

	600
	81
	0.27
	4

	700
	82
	0.27
	4

	800
	85
	0.27
	4

	900
	86
	0.27
	4

	1000
	86
	0.27
	4

	1500 and larger
	100
	0.26
	5


[Secretariat comment to statistical work group: Assuming that the sign before t in the SCF formula is a minus sign should all the numbers in column 3 not have a minus sign in front of them? See also our comment in F.3 where the minus sign does not appear in the formula in the block.]
Annex A

Outline of examination procedure where sampling is used
(Informative)

A.1
General

This outline may be used to develop test procedures for checking the quantity of product in prepackages by means of drawing samples from an inspection lot to ensure compliance with Clause 3 “Metrological requirements for prepackages”. 

Note: Where the full production lot is tested (sampling not carried out) the requirements of Clause 3 are applied without the need for any correction as is the case with sampling.

A.2
Acronyms and symbols

	Actual Gross Mass
	AGM

	Actual Quantity of Product
	Qi

	Average Error
	Eave

	Average Tare Mass
	ATM

	Calculated Gross Mass
	CGM

	Density of product
	ρ

	Individual Prepackage Error
	Ei

	Nominal Quantity 
	Qnom

	Sample Correction Factor
	SCF

	Sample Size
	n

	Sample Standard Deviation
	s

	Difference between the individual prepackage error and the average error 
	di

	Tolerable Deficiency
	T


A.3
Procedure

A.3.1
Define the inspection lot according to 4.2.1 and 4.4.

A.3.2 
Determine a sample size appropriate for the inspection lot from column 2 of Table 1.

A.3.3 
Determine the tolerable deficiency (T) appropriate for the nominal quantity of the prepackages according to Table 2.
A.3.4 
Determine the number of prepackages allowed to have T1 errors from column 4 of Table 1.

A.3.5 
Measure (see Notes 1 and 2 below) and record the AGM for each prepackage to be opened for tare determination. Determine the ATM using the procedures in Annex B.

Note 1: This step is followed only when gravimetric non-destructive testing is used.

Note 2: Packages with protective gas or vacuum packages shall be opened before weighing to determine the AGM.

A.3.6
 Measure and record the AGM of the remaining prepackages in the sample and determine the Ei for all prepackages in the sample using either A.3.6.1 or A.3.6.2 below.

A.3.6.1
 If gravimetric non-destructive testing is used: 

a)
Compute the CGM that may be used for computing Ei as follows (see Note 1):
CGM = Average Tare Mass + Nominal Quantity of prepackage (see Note 2).

b)
Determine Ei by subtracting the CGM from the AGM of each prepackage. 
Ei = AGM – CGM
Note 1: This method is only a recommendation; any accurate method of computing individual prepackage errors is acceptable.

Note 2: When gravimetric testing is used to determine the actual quantity of fluids in prepackages labeled in units of volume, the nominal quantity of liquid product in the prepackage is the nominal volume multiplied by the density of a measured volume of the liquid at a reference temperature. The internationally recommended temperature is 20 °C for the volume declaration of liquids that are not frozen.

Note 3: When gravimetric testing is used to determine the actual quantity of fluids in prepackages labeled in units of volume and the test is related to masspieces of a density of 8.0 g/mL, a quantity of product expressed in units of volume should be calculated using the formula below:
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A.3.6.2
When destructive testing is used (CGM is not required), determine the actual quantity of the product Qi and then calculate the individual prepackage error as: 
Ei = Qi - Qnom
A.3.7
Determine if the test results meet the individual prepackage requirement according to the requirements of A.3.7.1 to A.3.7.4 inclusive. 

A.3.7.1

Identify all prepackages in the sample with Ei < 0.

A.3.7.2
For these prepackages, are there any with Ei < -2T? If so, the lot shall be rejected.

A.3.7.3
For these prepackages, count the number with Ei < -T. If this number is larger than the value in column 4 of Table 1, the lot shall be rejected.

A.3.7.4

All other lots meet the individual prepackage requirement.

A.3.8
Determine if the test results meet the average prepackage requirement according to the requirements of A.3.8.1 to A.3.8.3 inclusive. 

A.3.8.1
Calculate Eave, by summing the individual prepackage errors Ei obtained in A.3.6.1 or A.3.6.2, as applicable, and dividing the sum by the sample size n. If  Eave is 0 or a positive number, the average rule is satisfied and there is no need to proceed to A.3.8.2. 
A.3.8.2

Determine the standard deviation of the errors on each prepackage in the sample using the formula: 
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Note: This can be achieved by the following method - For each individual prepackage in the sample compute di2 = (Ei – Eave)2. Sum up the di2 and divide the sum by (n-1) to obtain S2. Determine the sample standard deviation s by calculating the square root of s2. 
A.3.8.3

Compute the quantity 
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where SCF is taken from column 3 of Table 1. 
If this is negative reject the lot, otherwise accept. 
[Secretariat comment to statistical work group: In the above formula the ≤ sign is not used. This being the case should the SCF not be added to the negative Eave/s to decide on pass or failure i.e. if the SCF is added to the Eave/s and the result is 0 or a positive number the batch passes?] 
A.4
Additional Resources for Test Methods

For examples of test methods for a wide variety of products in different prepackages, see the following articles or OIML publications:

1
Russing, J.: Special methods for testing of certain types of prepackages such as sparkling beverages, aerosols, ice cream (OIML Bulletin - Number 96, September 1984).

2
OIML G 14 edition 2011: Density measurement
Annex B

Tare Procedures

(Informative)
B.1
General

These procedures permit the use of either used or unused packing material to determine the actual quantity of product in the prepackage as follows:

Qi= AGM – ATM 
B.2
Terminology

B.2.1
Unused dry tare

Mass of unused packing material of one prepackage.

B.2.2
Used dry tare

Packing material that has been used as part of a prepackage and that has been separated from the product and completely cleaned to approximate the state of the packing material when new. 

B.2.3
Acronyms and symbols

	Average Tare Mass (average actual mass of packing material)
	ATM

	Actual Gross Mass (actual mass of the prepackage)
	AGM

	Actual Quantity of Product
	Qi

	Sample standard deviation
	S


B.3
Procedure

B.3.1
Randomly select a tare sample of 25 packing materials from either the sample of prepackages taken from an inspection lot (used dry tare) or selected from new packing materials at the point-of-pack (unused dry tare). 

Note: In the case of used dry tare determine the gross mass of the prepackage before opening the packing material (see A.3.5).

B.3.2
Where used dry tare will be used, clean the packing material in the sample by using normal household procedures used by consumers of the product. The packing material should not be dried in an oven. 
B.3.3
Determine the mass of 10 of the selected packing materials in the sample. 
B.3.4
Determine the ATM of the 10 tare samples weighed in B.3.3 and proceed as per B.3.4.1 to B.3.4.3.

B.3.4.1

If the ATM is equal to or less than 10 % of the nominal quantity of the product then use the ATM to determine the actual quantity of product in the prepackages according to the applicable requirements in A.3. If the ATM exceeds 10 % of the nominal quantity of product determine the sample standard deviation (S) of the initial sample and proceed to B.3.4.2 or B.3.4.3, as applicable. 
B.3.4.2

If the ATM is greater than 10 % of the nominal quantity and S is equal to or less than 0.25 x T, use the additional 15 samples of packing materials selected in B.3.1 and weigh as in B.3.3. Determine the combined average of the 25 samples of packing materials. Use this ATM of 25 packing materials to determine the actual quantity of product in the prepackages according to the applicable requirements in A.3.
B.3.4.3

If the ATM is greater than 10 % of the nominal quantity and S is greater than 0.25 x T of the product the ATM can not be used and it is necessary to determine and to consider every individual tare mass (destructive testing). Open the prepackages and determine the actual quantity of product in each prepackage according to the applicable requirements in A.3.
Annex C

Drained quantity of products packed in liquid medium

(Informative)
[Secretariat comment: Possibility of replacing these requirements with those of WELMEC 6.8 if consensus is reached in TC 6.]
C.1
General

C.1.1
This procedure may be used to determine the drained quantity of product in a liquid medium and may be applied to prepackages with nominal quantities up to 50 kg. 
C.1.2
The drained quantity requirements apply to food products packed in the following liquid mediums, either singly or in combination, which are regarded as packing material and shall not be included as part of the nominal quantity of the product: 
a) water, 
b) aqueous solutions of salt (brine), 
c) aqueous solutions of sugars or other sweetening substances, 

d) fruit or vegetable juices in canned fruit or vegetables only, 
e) vinegar. 
[Secretariat: Possibly add “f) liquid mediums specified in national legislation”.]
C.2
Test apparatus

C.2.1
For draining the product from a prepackage, use a flat sieve with a square mesh of 2.5 mm and a wire thickness of 1.0 mm and drip pans. The diameter of this sieve should be 20 cm for use with prepackages where the container has a capacity of 850 mL or less, and 30 cm for use with containers of capacity exceeding 850 mL. If the declared drained mass is 2.5 kg or more, the quantity may, after weighing the whole amount, be divided among several sieves.

Note: For standardized sieves see ISO 3310-1 Test Sieves - Technical Requirements and Testing - Part 1: Test sieves of metal wire cloth. 
C.2.2
For determination of quantity, a weighing instrument shall meet the requirements of Clause 4.1.3.
C.3
Procedure for determining the actual quantity of the solid component of the product.

C.3.1
Apply the requirements of Clause 3 “Metrological requirements for prepackages in an inspection lot”.

C.3.2
Select a sample of prepackages in accordance with Clause 4.2. Sampling shall be performed when the products are ready to be marketed according to the manufacturer, when distribution has taken place or at any time later than 30 days after sterilization, pasteurization or similar process. 

C.3.3
Store the samples for a period of 12 hours before testing within the temperature range specified by the packer or between 20 °C to 24 °C. 

C.3.4
Determine the mass of the empty sieve. 
C.3.5
Open the prepackage and pour the product and liquid medium across the sieve. Distribute the product and liquid medium over the surface of the sieve but do not shake the material on the sieve. Tilt the sieve to an angle of 17 º to 20 º from the horizontal to facilitate draining. 
C.3.6
Carefully invert by hand all solid product, or parts thereof, which have hollows or cavities (e.g. sliced fruit) if they fall on the sieve with hollows or cavities facing upwards. 

C.3.7
Allow a 2 minute drain time.

C.3.8
Reweigh the sieve plus contents and calculate the drained mass of the product as follows:

P = Pe2 - Pe1
where: 
P = drained mass of the product

Pe1  = mass of the clean sieve

Pe2 = mass of the sieve plus product after draining

C.3.9
Before the subsequent weighing of the same sieve ensure that it is clean and free of product debris. The sieve does not have to be dry as long as it is weighed accurately before being used. 
Annex D

Test procedures for determining the actual quantity of frozen products
(Informative)

[Secretariat comment: Possibility of replacing these requirements with those of WELMEC 6.8 if consensus is reached in TC 6.]
D.1
General

D.1.1
The requirements of Clause 3 “Metrological requirements for prepackages” are applicable to the inspection lots of prepackages measured after removing excess ice (packing material) according to the procedures in D.3 to D.5.


Note: It is not the intention to thaw the product but only to remove excess ice and the product itself should remain frozen to prevent the loss of moisture naturally contained in the product (see 2.7).

D.1.2
When a product not mentioned in D.3 to D.5, is enclosed in a layer of ice or has any excess ice within it or on its surface, the procedures in D.3 to D.5 may be suitably adapted or methods used to remove the excess ice which will achieve an equivalent result and are acceptable in national legislation, may be used. 
D.2
Test apparatus

D.2.1
20 cm and 30 cm diameter sieves with 2.5 mm square wire mesh size and wire thickness of 1.0 mm and drip pans. 


Note: For standardized sieves see ISO 3310-1 Test Sieves - Technical Requirements and Testing - Part 1: Test sieves of metal wire cloth. 

D.2.2
For determination of quantity, a weighing instrument shall meet the requirements of Clause 4.1.3.
D.2.3
Water bath of a size suitable to immerse the prepackage or a wire mesh basket containing the ice glazed product and capable of maintaining water temperature of 20 ºC and 26 ºC within an accuracy of ± 1 ºC.

D.2.4
Cold water spray.

D.2.5
Wire mesh basket large enough to hold the content of a ice glazed product and with mesh size small enough to retain the product.

D.3
Frozen fruits and vegetables

D.3.1
Determine the mass of the sieve and the drip pan to be used. For prepackages with a nominal quantity up to and including 1.4 kg use a 20 cm diameter sieve, or use a 30 cm diameter sieve for prepackages with a nominal quantity greater than 1.4 kg.

D.3.2
Immerse the prepackage in a water bath maintained at 20 ºC ± 1 ºC. If the prepackage is not water-tight, place it in a plastic bag and remove any excess air using a vacuum and then seal it securely. When all of the excess ice has melted, remove it from the water bath and wipe it dry. Open the prepackage with care and a minimum of agitation.

D.3.3
Transfer the product to the pre-weighed sieve. With the sieve tilted approximately 17 º to 20 º from the horizontal to facilitate drainage, distribute the product evenly over the sieve in one sweeping motion. Drain for 2 minutes then transfer the sieve containing the product to the preweighed drip pan and determine the actual mass of the product on a suitable weighing instrument (See D.2.2). 

D.3.4
Repeat D.3.1 to D.3.3 for each prepackage in the sample. 

D.4 
Glazed seafood and glazed poultry (product that is covered with a film of ice to preserve its quality) and blocks of frozen fish (see CODEX STAN 165 - 1989). 

D.4.1
Determine the mass of the sieve and the drip pan to be used. For prepackages with a nominal quantity up to and including 900 g use a 20 cm diameter sieve, or use a 30 cm diameter sieve for prepackages with a nominal quantity greater than 900 g.

D.4.2
Remove the product from the packing material. Place it in a wire mesh basket large enough to hold the contents of the prepackage and with openings small enough to retain the product. Place the wire mesh basket containing the product under a gentle spray of cold water until the ice glaze is removed. Agitate the product with care to avoid damage.

D.4.3
Transfer the product to the pre-weighed sieve. Incline the sieve to approximately 17 º to 20 º from the horizontal to facilitate drainage without shifting the product. Drain for 2 minutes and then transfer the sieve with the product to the pre-weighed drip pan. Determine the actual mass of product on a suitable weighing instrument (See D.2.2). 

D.4.4
Repeat D.4.1 to D.4.3 for each prepackage in the sample. 

D.5
Frozen shrimp and crabmeat 

D.5.1
Determine the mass of the sieve and the drip pan to be used. For prepackages with a nominal quantity up to and including 450 g use a 20 cm diameter sieve, or use a 30 cm diameter sieve for prepackages with a nominal quantity greater than 450 g.

D.5.2
Remove the product from the packing material and place in a wire mesh basket large enough to hold the contents of the prepackage and with openings small enough to retain the product. Immerse the basket containing the product in a water bath maintained at 26 ºC ± 1 ºC with a continuous water flow so that the top of the basket extends above water level. When all of the excess ice has melted, remove it from the water bath. 
D.5.3
Transfer the product to the pre-weighed sieve. Incline the sieve to approximately 17 º to 20 º from the horizontal to facilitate drainage without shifting the product. Drain for 2 minutes and then transfer product to the pre-weighed drip pan. Determine the actual mass of product on a suitable weighing instrument. 

D.5.4
Repeat D.5.1 to D.5.3 for each prepackage in the sample. 

Annex E

Prohibition of misleading prepackages

(Informative)

E.1
General requirements
A prepackage shall not have a shape, size or any feature that may mislead or deceive a consumer as to the actual quantity contained in such prepackage. This includes a false bottom, sidewalls, lid or other covering. A prepackage shall not be constructed or filled in such a way that may mislead or deceive a consumer.

E.2
Complete filling

A prepackage shall not be partially filled in such a way that may deceive a consumer unless the difference between the actual volume of the packing material and the volume of the product it contains (slack fill) is required in the production process. If a consumer cannot fully view the product in a prepackage it shall be considered to be filled. A prepackage with excessive nonfunctional slack fill (slack fill that is not required by any production process) is considered to be a misleading one.
E.3
Functional slack fill

Reasonable slack fill may serve a necessary function for the following reasons which should not be regarded as misleading:

a)
protection of the product;

b)
the requirements of machines used for enclosing the contents of the prepackage;

c)
unavoidable product settling during shipping and handling; and

d)
the need for the prepackage to perform a specific function (e.g. where packaging plays a role in the preparation or consumption of a food), where such a function is inherent in the nature of the product and is clearly communicated to consumers.

E.4
Aerosol dispensers

The fill level of aerosol dispensers shall be in accordance with national requirements or recognized industry standards specified in national requirements. 
Annex F
Basis for statistical sampling model used

(Informative)

F. 1
Introduction.
This Appendix gives the probabilistic and statistical assumptions and reasons that underpin the acceptance sampling presented in this document. Section F 2 of this Annex derives the probability distribution of a prepackage sampled from an acceptable lot. The two lot requirements, the average and the individual, taken together determine both the mean and the standard deviation of a prepackage sampled from such a lot. Finally, section F 4 describes calculation of the values in Table 1.
Note: The following paragraph will be deleted in the final document: Several reports, namely Sim [2], Willink [3], and Field [4], pointed out that the document OIML R87 (2004 version) contained imprecise and hard to interpret statements of the lot testing requirements, and also some errors in calculation. Specifically, both Sim and Willink pointed out that the document contained errors in Table 1 of section 4.2, in that the sample sizes and the acceptable number of prepackages with T1 errors did not guarantee the probability of rejection of an unacceptable lot being at least 0.9. Willink also noted that OIML R87 did not use the requirement that there are no T2 errors in the sample in the probability calculations. This Annex attempts to correct this situation by giving the probabilistic and statistical assumptions and reasoning that underpin the acceptance sampling presented in this document.  

Section 2 of this Annex derives the probability distribution of a prepackage sampled from an acceptable lot. The two lot requirements, the average and the individual, taken together determine both the mean and the standard deviation of a prepackage sampled from such a lot. (This fact was not noted in the 2004 edition of OIML R87.)  Finally, section 4 describes the correct calculation of the values in Table 1.
F.2
Sampling from an Acceptable Lot.
An acceptable lot satisfies the requirement that:

a) the mean
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b) the percentage of prepackages in the lot with qi  < Qnom – T  is no greater than 2.5%. 
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and the percentage of prepackages in the lot with qi  < Qnom – T  being equal to 2.5%. If we assume that a randomly selected prepackage from such a lot has a value
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Figure 1. Graphical representation of a normal density with 
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Thus an acceptable lot is one whose sampled packages have values qi  which are sampled from a 
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F.3 
Test of Average Requirement.
Derivation of the test of section 4.3.1
A statistical test satisfying the requirement given in section 4.2.1 a) can be stated as:
Reject the lot if 
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when the prepackages are sampled from a lot with 
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and standard deviation 
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For a sample of size n, sampled from a lot of size N without replacement, the average error is distributed approximately as 
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is the finite population correction factor. Now 
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            The requirement that 
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where, the quanitity 
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[Secretariat comment to statistical work group: This was added at the Bern meeting for clarity. The minus sign in front of the t seems confusing as it does not appear in the block above. See also our comment to Table 1.]
 This test is constructed so that it guarantees the probability requirement of section 4.2.1.a).

The test also needs to satisfy a second requirement, that is, that it achieves probability of rejection of 0.9 for unacceptable lots with 
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is the standard deviation of the lot. For the lot and sample sizes given in Table 1 this is satisfied.
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and since 
[image: image36.wmf](

)

9

.

0

1

,

9

.

0

1

=

£

-

-

n

n

t

t

P

, we conclude that the requirement is satisfied if 
[image: image37.wmf](

)

74

.

0

1

1

,

005

.

0

1

,

9

.

0

-

-

-

³

-

-

n

n

t

t

n

N

N

n

. For each N and n in Table 1 we can show that this inequality holds and so the requirement is satisfied.

F.4 
Test of Individual requirement.
Calculation of the values in Table 1.

The test of the individual requirement is done using the statistics 
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is the number of prepackages in the lot with T2 errors. 
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1. When a package is sampled from an acceptable lot, we showed above that the values qi follow  
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2. Suppose that a package is sampled from a lot with 
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 being 9% of the lot size N. It is required that such a lot be rejected with probability 0.9. This means that for such a lot it is required that 
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3. For a given lot size N we now find the sample size n and the value k1 such that for  
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Annex G

Schematic representation for the application of T1 and T2 errors

(Informative)

Figure 1 gives a schematic representation of the application of T1 and T2 errors as defined in 2.2.3 and 2.2.4 respectively. 

	Figure 1. – Example of T1 and T2 Errors for T = 4.5 g

	
	100 g
	Nominal Quantity (Qnom) 

	Negative individual package errors (Ei)
	↑

-T ≤ Ei < 0

-4.5 g ≤ Ei < 0

↓

	Negative individual package quantities Qi between less than Qnom and (Qnom – T) are acceptable variations.

	
	-2T ≤ Ei < - T

-9 g ≤ Ei <- 4.5g
	↑

T1

Error

↓
	Negative individual package errors less than -T but equal to or greater than -2T are called T1 errors.

	
	Ei < -2T

Ei < -9 g
	T2

Error

↓


	Negative individual package errors less than -2T are called T2 errors.


Annex H
Stepwise sampling plan
(Informative)
[Secretariat comment: As agreed at the Bern meeting the stepwise (sequential) sampling plan proposed by Japan for possible use in national legislation has been included with modification of wording to suite the style of the document. The member from Japan must please:

a) check the wording of the practical example for correctness;

b) provide justification for the statistical accuracy of the method if that in Annex F is not applicable; 

c) clarify if the sample correction factors should not be rounded to two decimal places as in Table 1 using conventional rounding; and 

d) clarify the last column in Table H.1 is necessary for the application of the method or if it can be deleted to be in line with Table 1. ]
Practical example of the procedure for the stepwise sampling method:
Assume the product to be inspected has a lot size of 50. 

1.
From Table H.1 the initial sample size (for step 1) is 18, and the number of prepackages allowed with a T1 error is 0. 
2.
Take a sample of 18 prepackages from the lot and measure the actual quantities in the prepackages in the sample.
3.
If one or more prepackages in the sample has a T2 error, the lot shall be rejected.
4.
If none of the prepackages in the sample has a T1 error the test of average quantity in the prepackages is carried out using the quantities of the 18 prepackages in the sample.
5.
If one prepackage in the sample has a T1 error, sample an additional 11 prepackages from the lot. The new sample size (for step 2) will be 29 (18 + 11), and the number of prepackages allowed to have a T1 error will be 1.
6.
If one or more prepackages in the sample of 29 have a T2 error, the lot shall be rejected.
7.
If two or more prepackages in the sample of 29 have a T1 error, the lot shall be rejected.
8.
If not more than one prepackage in the sample of 29 has a T1 error, the test of average quantity in the prepackages is carried out using the quantities of the 29 prepackages in the sample.
Note: 
In the case of a lot size of 50 there are to steps in this method but as the lot size increases the number of steps also increases and these must be applied accordingly. 
Table H.1 Sample size and allowed inadequate prepackages in the stepwise sampling method

	1
	2
	3
	4
	5
	6


	Inspection lot size
N
	Sample size
n
	SCF
	Number of prepackages allowed with T1 error
	Sqrt(n(N-1)/(N-n))
-(t0.9-t0.005)/0.74
	

	1
	20
	14
	0.4524
	0
	4.27

	1
	30
	16
	0.5119
	0
	3.40

	1
	50
	18
	0.5520
	0
	2.91

	2
	50
	29
	0.3359
	1
	5.94

	1
	100
	22
	0.5358
	0
	2.97

	2
	100
	36
	0.3650
	1
	5.19

	3
	100
	49
	0.2750
	2
	7.49

	1
	200
	23
	0.5543
	0
	2.77

	2
	200
	39
	0.3905
	1
	4.67

	3
	200
	52
	0.3200
	2
	6.11

	4
	200
	64
	0.2745
	3
	7.43

	1
	300
	24
	0.5506
	0
	2.79

	2
	300
	40
	0.3993
	1
	4.51

	3
	300
	54
	0.3298
	2
	5.85

	4
	300
	67
	0.2861
	3
	7.03

	1
	400
	24
	0.5563
	0
	2.74

	2
	400
	40
	0.4067
	1
	4.39

	3
	400
	55
	0.3348
	2
	5.72

	4
	400
	68
	0.2933
	3
	6.79

	5
	400
	81
	0.2622
	4
	7.83

	1
	500
	24
	0.5597
	0
	2.71

	2
	500
	41
	0.4051
	1
	4.41

	3
	500
	55
	0.3400
	2
	5.60

	4
	500
	68
	0.2991
	3
	6.62

	5
	500
	81
	0.2687
	4
	7.58

	1
	600
	24
	0.5619
	0
	2.69

	2
	600
	41
	0.4080
	1
	4.36

	3
	600
	55
	0.3434
	2
	5.52

	4
	600
	69
	0.3004
	3
	6.58

	5
	600
	82
	0.2709
	4
	7.50

	1
	700
	24
	0.5635
	0
	2.67

	2
	700
	41
	0.4101
	1
	4.33

	3
	700
	55
	0.3458
	3
	5.47

	4
	700
	69
	0.3031
	3
	6.50

	5
	700
	82
	0.2739
	4
	7.39

	1
	800
	25
	0.5509
	0
	2.77

	2
	800
	41
	0.4117
	1
	4.30

	3
	800
	56
	0.3441
	2
	5.50

	4
	800
	69
	0.3052
	3
	6.44

	5
	800
	82
	0.2761
	4
	7.31

	1
	900
	25
	0.5519
	0
	2.76

	2
	900
	41
	0.4129
	1
	4.28

	3
	900
	56
	0.3455
	2
	5.47

	4
	900
	70
	0.3042
	3
	6.46

	5
	900
	83
	0.2759
	4
	7.32

	1
	1000
	25
	0.5526
	0
	2.76

	2
	1000
	41
	0.4138
	1
	4.27

	3
	1000
	56
	0.3466
	2
	5.45

	4
	1000
	70
	0.3055
	3
	6.43

	5
	1000
	83
	0.2773
	4
	7.27

	6
	1000
	95
	0.2567
	5
	8.00

	1
	1500
	25
	0.5549
	0
	2.74

	2
	1500
	41
	0.4167
	1
	4.22

	3
	1500
	56
	0.3500
	2
	5.37

	4
	1500
	70
	0.3092
	3
	6.32

	5
	1500
	83
	0.2814
	4
	7.13

	6
	1500
	96
	0.2596
	5
	7.89

	1
	2000
	25
	0.5560
	0
	2.73

	2
	2000
	42
	0.4125
	1
	4.28

	3
	2000
	56
	0.3516
	2
	5.34

	4
	2000
	70
	0.3111
	3
	6.27

	5
	2000
	84
	0.2816
	4
	7.12

	6
	2000
	97
	0.2603
	5
	7.86

	1
	5000
	25
	0.5580
	0
	2.71

	2
	5000
	42
	0.4151
	1
	4.24

	3
	5000
	57
	0.3512
	2
	5.34

	4
	5000
	71
	0.3120
	3
	6.24

	5
	5000
	84
	0.2853
	4
	7.00

	6
	5000
	97
	0.2643
	5
	7.71

	1
	10000
	25
	0.5587
	0
	2.70

	2
	10000
	42
	0.4159
	1
	4.23

	3
	10000
	57
	0.3522
	2
	5.32

	4
	10000
	71
	0.3131
	3
	6.21

	5
	10000
	84
	0.2865
	4
	6.96

	6
	10000
	98
	0.2641
	5
	7.71
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Reject the lot if � EMBED Equation.3 ���


where s is the sample standard deviation of the individual errors, and SCF is found in column 3 of Table 1.





Reject the lot if the number of prepackages having a T1 error is larger than the number in column 4 of Table 1.





Reject the lot if the number of prepackages having a T2 error is larger than zero.





Reject the lot if � EMBED Equation.3 ���








� CODEX STAN 1-1985 Clause 4.3.3: “In addition to the declaration of net contents, a food packed in a liquid medium shall carry a declaration in the metric system of the drained weight of the food. For the purposes of this requirement, liquid medium means water, aqueous solutions of sugar and salt, fruit and vegetable juices in canned fruits and vegetables only, or vinegar, either singly or in combination.”





�To align with R 79.
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