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the sum of consecutive loads weighed and
discharged to bulk.

(a) Principal totalization indicating device

The part of the instrument that indicates
the sum.of afl the loads weighed and
discharged to bulk.

(b) Partial totalization indicating device

The part of the instrument that indicates
the sum of a limited number of
consecutive loads delivered to bulk.

(c) Supplementary totalization indicating
device

An indicating device with a scale interval
greater than that of the principal
totalization indicating device and
indicating the sum of consecutive loads
weighed over a fairly long period of time.

(i) Control indicating device

An indicating device that enables the use of
the instrument as a control instrument to weigh
discrete loads for control purposes.

(4) Ancillary devices
(1) Zero-setting device

The means used to set the weight
indicating device to zero when the load
recaptor is empty,

(a) Non-automatic zero-setting device

A zero-setting device that must be
operated manually.

{b) Semi-automatic zero-setting device

A zero-setting device that operates
automatically following a manual
command.

(¢} Automatic zero-setting device

A zero-setting device that operates
automatically and without the intervention
of an operator.

(i)  Printing device
The means to print the value of each discrete
load weighed in the load receptor, or the sum of

consecutive loads weighed and discharged to bulk
or both.

3. Metrological characteristics
(1) Scale-intervat

A value expressed in units of mass that is the
difference between

(a) the values corresponding to two

consecutive scale marks for analogue
indication, or

(b) two consecutive indicated values for digital
indication,

(i) Totalization scale interval (dp)

The scale interval of a principal totalization
indicating device,

(li) Control scale interval {d)

The scale intervai on a control indicating
device.

(2) Weighing cycle
The sequence of weighing operations that
includes the following —-
(1) one delivery of a load to the ioad receptor,
(i} a single weighing operation,
(1) the discharge to bulk of a single discrete
load.
(3) Automatic weighing range
The range from minimum capacity to maximum
capacity.
(i) Maximum capacity (Max)
The fargest discrete load that can be
weighed automatically,
() Minimum capacity (Min)
The smallest discrete load that can be
weighed automatically.
(i) Target loadt
The' preset value of the load in the Ioad

receptor that causes the flow to stop in
each weighing cycle.

(4) Minimum totalized load (T pmin)

The value of the smallest bulk load that can be
totalized without exceeding the maximum permissible
error when the automatic operation is comprised of
discrete foads, each within the automatic weighing
range,

3(5) Warm-up time
The time between the moment that power is
applied to an instrument and the moment at which

the instrument is capable of complying with the
requirements,

4. Indications and errors
(1) Methods of indication
(i) Analogue indication

An indication allowing the determination
of an equilibrium position to a fraction of
the scale interval.
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(i} Drgital indication
An indication in which the scale marks are
a sequence of aligned figures that do not

permit interpolation to a fraction of a scale
interval,

(2} Ertors
(i) Error (of indication)

The indication of an instrument minus the
{conventional) true value of the mass.

(i} Intrinsic error

The error of an instrument under
reference conditions.

(i) Initial intrinsic errot
The Intrinsic error of an instrument as

determined prior to performance tests and
durability evaluations.

(iv} Fault

The difference between the error of
indication and the intrinsic error of 2
weighing instrument,

Note 1 : Principally, a fault is the result of an
undesired change of data contained in or flowing
through an eiectronic¢ instrument.

Note 2 : From the definition it follows that in
this heading a “fault” is 8 numericai value.

(v) Significant fault
A fault greater than dy.

The following are not considered to be
significant faults, namely :—

(@) faults that result from simultaneous
and mutually independent, ¢ause in
the instrument or in Its checking
facility,

(b) faults that imply the impossibility of
performing any measurement,

{c) transitory faults that are momentary
variations in the indications which
cannot be interpreted, memorized
or transmitted as a measurement
result, and

(d) faults that are so serious that they
will Inevitably be noticed by those
interested in the measurement,

{vi) Span stability
The capability of an instrument to
maintain the difference between the
indication of weight at maximum capacity
and the indication at zero within specified
limits over a period of use.

U7y a6 12

(vii) Maximum span stability error

A span stability error greater than one half
of the absolute value of the maximum
permissible error applicable to the load.
5, Influences and reference conditions
(1) Influence quantity
A quantity that is not the subject of the
measurement but which influences the value of the
measurand or the indication of the instrument.
{i) Influvence factor

An influence quantity having a vaiue within
the specified rated operating conditions
of the instrument.

(i) Disturbance

An influence quantity having a value that
falls within the limlts specified in this
International Recommendation but that
falis outside the rated operating conditions
of the instrument.

(2} Rated operating conditions

Conditions of use which give the ranges of the
influence quantities for which the metrotoglical
characteristics are intended to lle within the specified
maximum permissible errors,

{3) Reference conditions

A set of specified values of influence factors
fixed to ensure valid inter-comparison of the results
of measurements.

8. Tests
(1) Material test

A test carried out on a complete instrument
using the type of material that it is intended to weigh.

(2) Sirmulation test

A test carried out on a complete instrument or
part of an instrument in which any part of the
weighing operation is simulated.

(3} Performance test

A test to verify that the equipment under test
(EUT) is capable of accomplishing its intended
functions.

(4) Span stability test

A test to verify that the EUT is capable of
maintaining its performance characteristics over a
period of use,

PART IT
1. General
(1) Scope
This specification specifies the requirements and
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test methods for discontinuous totalizing automatic
weighing instruments (totalizing hopper weighers),
[hereafter referred to as “instruments”].

It is intended to provide standardized
requirements and test procedures to evaluate the
metrological and technical characteristics of an
instrument in a uniform and traceable way.

(2) Application

This specification applies to instruments having

a load receptor in the form of a hopper.

This Part does not apply to the foliowing types
of instruments -

(2) “weighing-in-motion” instruments,
(b} instruments that totaiize the bulk load by

multiplying the weight of a preset constant
load by the number of weighing cycles.

2. Metrological requirements
(1) Accuracy classes

Instruments shall be divided into four accuracy
classes as foliows —

02, 05 1,2
(2} Maximum permissible errors
(i) Automatic weighing
The maximum permissible errors for each
accuracy class shall be the appropriate vaiues
in Table 1 given below rounded to the nearest
totalization scale interval. Maximum

permissible errors apply to loads not less than
the minimum totalized load (Zmin).

TABLE 1
Accuracy class Percentage of the mass of
the fotalized Joad

Verification  Inspection

0.2 +0.10 % +0.2%

0.5 + 0.25 % + 0.5 %

H + 0.50 % +1.0%

2 + 1.00 9% +2.0%

(i) Influence quantities
The maximum permissible errors applied
in tests to assess the effect of influence
quantities shall be as specified in Table 2
below :—
TABLE 2

Maximum permissible errors

Load (m) expressed
in totalization scale

intervals
+ 0.5 dy Q0 <m <500
+ 1.0dy 500 < m < 2000

+ 1.5 dy 2000 < m < 10000

Digital indications and printed results shall be
corrected for the rounding error, and the error shall
be determined with an accuracy of at least 0.2 dy.

{3) Form of the scale interval

The scale intervals of the indicating and printing
devices shall be in the form of 1 x 10K 2 x 10'(, or
5 x 10k . "k” being a positive or negative whole
number or zero.

(4} Totalization scale interval (dy)
The totalization scale interval shall be -

(a) not less than 0.01 % of maximum
capacity; and
(b) not greater than 0.2 % of maximum
capacity.
{(5)-Minimum value of minimum totalized joad (Zmin)

The minimum totalized load shall not be |ess
than :

(8) the value of the ioad for which the
maximum permissible error for automatic
weighing on initial verification is equal to
the totalization scale interval (dy); and

(b} the minimum capagity (Min).

Note : 1t resuits from the first indent above
that the maximum permissible error on initial
verification (mpe in the following example) for a load
equal to Zmjn shall not be less than d;.

Therefore, using table 1, 2y, shall not be less

than :
1000 x dy for class 0.2 instruments,
400 x dy for class 0.5 instruments,
200 x dy for class 1 instruments; and
100 x dy for class 2 instruments.
Example : maximum capacity = 1000 kg

minimum capacity = 200 kg

tetalization scale interval = 0.2 kg

(see paragraph 2.4) _

accuracy class of instrument = 0.5
Zmin 400 x 0.2 = 80 kg

But to satisfy the second indent ahove :
Lmin = min = 200 kg

Therefore, in this exampie the minimum value
of the minimum totalized load is 200 kg

(The values used in this example are not
intended to be typical.)

(6) Agreement between indicating and printing
devices

For the same load, the difference between the
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weighing results provided by any two devices having
the same scale interval shall be as follows :—

(a) zero for digital indicating or printing
devices;

{b) not greater than the absolute value of the
maximum permissible error for automatic
weighing for analogue devices,

(7} Influence quantities
(i) Static temperature

Instruments shall comply with the
appropriate metrological and technical
requirements at temperatures from - 10°C
to + 450C.

For special applications, however, the
limits of the temperature range may differ
from the above provided that this range
is not less than 30°C and is specified in
the descriptive markings.

Instruments shall be tested in accordance
with the static temperatures test in as
specified in paragraph 8(3)(i) of Annex A,
(i) Mains power supply (AC)
Instruments that are powered by an AC
supply shall comply with the appropriate
metrological and technical requirements
when operated under variations of voltage

from - 15 % to + 10 % of the value
marked on the instrument,

Instruments shall be tested in accordance
with the mains power supply (AC) test as
specified in paragraph 8(3){iii) of Annex
A,

(iii) Battery power supply (DC)

Instruments that are powered by a DC
supply shall comply with the appropriate
metrological and technical requirements
in accordance with paragraph 4(3){viii).

Instruments shall be tested in accordance
with the battery power supply (DC) test
as specified in paragraph 8(3)(iv) of Annex
A

3. Technical requirements
(1) Suitability for use

Instruments shall be designed to suit the
method of operation and the materials for which they

are intended,
(2) Security of operation
(i) Accidental maladjustment
Instruments shall be constructed so that

a maladjustment likely to disturb their
metrological performance cannct normally
take place without the effect being easily
detected.

(it) Purging of load receptor

The design of the ioad receptor and the
operation of the instrument shall be such
that the weighing results are hot adversely
affected by any variation in the quantity
of the load remaining In the load receptor
after discharge during a weighing cycle,

(iii) Automatic weighing conditions

An automatic operation shall be
interrupted, printing shall be prevented
or marked and & warning signal shall be
given in the following cases :—

(a) if the maximum capacity (Max} has
been exceeded by more than 9 d;
and

(b} if the value of the load to be weighed
and discharged to bulk is less than
minimum capacity (Min}, unless
processed as the last discrete load
of the transaction.

Operational adjustments

It shall not be possible to make operating
adjustments nor to reset the indicating
devices during an automatic weighing
operation, with the exception of the
possibility to interrupt the weighing cycle
during testing as described in paragraph
6.3.1.

(v) Dust extraction

The operation of a dust extractor shail not
affect the result of the measurement,

(vi} Zero-setting device

Instruments that do not tare-weigh after
each discharge shall be provided with a
zerp-setting device.

An interlock shall be provided to stop an
automatic operation if the zero indication
varies by :

{(a) 1d¢ on instruments with an
automatic zero-setting device; or

{b) 0.5d¢ on instruments with a seml-
automatic or non-automatic zero-
setting device,

A zero-setting device shall be
capable of setting zero to + 0.25 of
the smailest scale interval of ail the
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indicating devices of the instrument
and have a range of adjustment not
exceeding 4% of maximum capacity.

(Vi) Fraudulent use

Instruments shall not have characteristics
likely to facilitate their fraudulent use.

(3) Instruments with control indicating devices

For an instrument with a control indicating
device, the load receptor shall have the facility to
support a quantity of standard weights in accordance
with Table 3 given below :—

TABLE 2

Maximum capactty (Max)

Minimum quantity of
standard weights

Max < 5¢ Max
St<Max< g5t 5t
25t<Max <50t 20 % Max
50t < May 10t

(4) Totalization indicating and printing devices

Instruments shall include a principal totalization
indicating device and may include a supplementary
totalization indicating device, partial totalization
indicating devices, and printing devices.

On an instrument equipped with a printing
device, the following shall apply :—

(a) It shall not be possible to reset the
principal totalization indicating device to
zero unless the printing device
automaticaily prints the last total indicated
before resetting to zero.

(b} An automatic printout of the last total shall
be generated if the automatic operation
Is interrupted and operating adjustments
can be made,

(i) Quallty of indication
A totalization indicating and printing
device shall allow reliable, simple
and unambiguous reading of the
results by simple juxtapesition and
shall bear the name or symboi of
the appropriate unit of mass.

(i) Scale interval

Except for a supplementary
totalization indicating device, the
scale intervals of all totalization

Indicating devices shall be the same.

(ii} Supplementary totalization
indicating devices
The scale intervai of a

supplementary totalization indicating
device shall be at least equal to ten
times the totalization scale interval
indicated in the descriptive
markings,

(iv) Combined indicating devices

Two or more types of indicating
devices may be combined so that
the indication required can be
displayed on demand provided that
it is clearly identlfied.

(5} Anciflary devices

Anclllary devices shall not affect the indicated
totalization(s) representing a bufk lead for a
transaction.

(6) Sealing

Components that are not intended to be
adjusted or removed by the user shall either be fitted
with a sealing device or be enclosed, When enclosed,
it shall be possible to seal the enclosure.

(7} Descriptive markings
Instruments shail bear the following markings :—
(i) Marking shown in fuli

e identification mark of the

manufacturer

e identification mark of the importer
(if applicable)

¢ serial number and type designation
of the instrument

& nature of product

e control scafe interval
(if applicable) w.gorkgort

e Electrical supply voltage WV

¢ Electrical supply frequency ... Hz

* Working fluid pressure (if applicable)
kPa or bar

& Operational speed Max and min
(i) Markings

e pattern approval sign in accordance
with national requirements

) 0.2,05 1or2

1]

ceuracy clasg
® maximum capacity
Max = ...gorkgort

® minimum capacity
Min = ...gorkgort
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& minimum fotatized load
emin=..gorkgort

e totalization scale interval
dr=.gorkgort

e Qutput per hour at maximum
operating speed

¢ Model approval mark
(iii) Presentation of descriptive markings

Descriptive markings shall be indelible and
of a size, shape and clarity that permit
legibility under rated operating conditions.

Markings shall be grouped together in a
clearly visible place on the instrument,
either on a descriptive plate fixed near
the indicating device or on the indicating
device ftseif.

It shall be pessible to seal the plate
bearing the markings, unless the plate
cannot be removed without being
destroyed.

(8) Verification marks
{1} Position
Instruments shall have a place for the

application of verification marks, The
following applies for this place :

(a) the part on which the marks are
located cannot be removed from the
instrument without damaging the
marks;

(b} the place shall permit the easy
application of the marks without
changing the metrological qualities
of the instrument; and

{(c) the marks shall be visible without
reguiring that the instrument or its
protective covers be moved when it
is in service.

(ii) Mounting
Instruments required to bear verification
marks shall have a verification mark
support located as specified above, which

shall ensure the conservation of the marks
as foliows —

(a) When the mark is made with a
stamp, the support may consist of a
strip of lead or any other material
with similar qualities inserted into a
plate fixed to the instrument orin a
cavity bored into the instrument;

b2y 66IN-122

(b) When the mark consists of an
adhesive transfer, a space shall be
provided for this purpose.

4. Requirements for electronic instruments
Electronic instruments shail comply with the

following reguirements, in addition to the applicable
requirements of all other clauses.

(1) General requirements
(i) Rated operating conditions

Electronic instruments shall be designed
and manufactured so that they do not
exceed the maximum permissible errors
under rated operating conditions.

(ily Disturbances
Electronic instruments shall be designed

and manufactured so that when they are
exposed to disturbances, either—

{a) significant faults do not occur; or

{b) significant faults are detected and
acted upon,

Note : A fault equal to or less than the value
specified in paragraph 4(2)(v} of Part I
(1 dy) is aliowed irrespective of the value
of the error of indication.

(i} Durability
The requirements in paragraphs 4(1)(i)
and 4(1)(ii) shall be met durably in
accordance with the intended use of the
instrument.

(iv) Evaluation for compliance

A pattern of an electronic instrument Is
presumed to comply with the
requirements in 4{1)i), 4{1)(ii) and
4(1)(iil) if it passes the examination and
tests specified in Annex A.

(2) Application of requirements for disturbances

(i} The requirements In paragraph 4(1)(l)
may be applied separately to :

(a) each individual cause of significant
fault, and/or

{b)each part of the electironic
fnstrument.

{ii) The choice as to whether to apply
paragraphs 4(1}ii}(a} or (b) is left to the
manufacturer,

{3} Functional requirernents

(1) Acting upon a significant fauft
When a significant fauit has been
detected, a visual or audible indication
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shall be provided and shall continue until
the user takes action or the fault
disappears.

Means shall be provided to retain any
totalized load information contained in the
instrument when a significant fault occurs.

(i} Switch-on procedure

Upen switch-on (in the case of electronic
instruments permanently connected to the
mains at switch-con of indication), a special
procedure shall be performed that
indicates all the relevant signs of the
indicater in their active and non-active
states for a sufficient time to be easily
observed by the operator,

(i} Influence quantities

An electronic Instrument shall comply with
the requirements paragraph 2(7) and in
addition it shall maintain its metrological
and technicai characteristics at a relative
humidity of 85 % at the upper limit of the
temperature range of the instrument.

(iv) Disturbances

When an electronic instrument is
subjected to the disturbances specified in
Annex A, either of the following shall apply :

{a) the difference between the weight
indication due to the disturbance and
the indication without the disturbance
(intrinsic error) shall not exceed the
value specified in paragraph
4(2)v) of part 1(1 dy)

(B} the instrument shall detect and act
upon a significant fault.

(v) Warm-up time

During the warm-up time of an electronic
instrument, there shall be no indication
or transmission of the weighing result and
automatic operation shall be Inhibited.

{vi) Interface

An instrument may be equipped with an
interface permitting the coupling of the
instrument to external equipment, When
an interface is used, the instrument shail
continue to function correctly and its
metrelogicai functions shaii not be
influenced.

(vii) Mains power supply (AC}

An instrument that operates from the
mains shall, in the event of a power failure,

retain the metrologlcal information
contained in the Instrument at the time
of failure for at least 24 hours. A switch-
over to an emergency power supply shall
not cause a significant fault.

(viiiy Battery power supply (OC)

An instrument that operates from a
battery power supply shall, whenever the
voltage drops below the manufacturer's
specified value, either continue to function
correctly or automatically be put out of
service.

(4) Examination and tests

The examination and testing of an electronic
weighing instrument is intended to verify compliance
with the applicable requirements of these
specifications and especially with the requirements
in paragraph 4.

(i) Examination

An electronic weighing instrument shall
be examined to obtain a general appraisal
of the design and construction.

(i) Performance tests

An electronic welghing instrument or
electronic device, as appropriate, shail be
tested as specified in Annex A to
determine its correct functioning.

Tests are to be conducted on the whole
instrument except when either the size
or configuration or both of the instrument
does not lend itself to testing as a unit. In
such cases, the separate electronic
devices shall be subjected to testing, It s
not intended that electronic devices be
further dismantied for separate testing of
components. In addition, an examination
shall be carried cut on the fully operational
weighing instrument or, if necessary, on
the electronic devices in a simulated set-
up that sufficiently represents the
weighing instrument, The equipment shali
continue to function correctly as specified
in Annex A,

(iii) Span stability tests

The instrument shall be subjected to span
stability tests at various intervals, i.e.
before, during and after being subjected
to performance tests,

When the instrument is subjected to span
stability test specified in paragraph 9 of
Annex A—
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(@} the maximum aliowable variation in
the errors of indication shall not
exceed half the absolute value of the
maximum permissible error specified
in paragraph 2(2){ii), Table 2 for the
test load applied on any of the n
measurements;

(b) where the differences of the results
indicate a trend more than half the
allowabie variation specified above,
the test shall be continued until the
trend comes to rest or reverses itself,
or until the error exceeds the
maximum allowable variation,

5, Metrological controls
{1} Pattern evalvation
(i) 'Documentation

The application for pattern evaluation shall
include documentation comprising :

{a) metrological characteristics of the
instrument;

(b} a standard set of specifications for
the instrument;

(¢) a functional description of the
components and devices;

{d) drawings, diagrams and general
software information (if applicable),
explafning the construction and
operation;

(e) any document or cther evidence
demonstrating that the design and
construction of the instrument
complies with the requirements of
these specifications.

(ily General requirements

Pattern evaluation shall be carried out on
at least one and normally, not more than
three instruments that represent the
definitive pattern. At least one of the
instruments shall be completely installed
at a typical site and at least one of the
instruments or the major compenent of
an instrument shall be submitted in a form
suitable for simulation testing in a
laboratory. The evaluation shall consist of
the tests specified in paragraph 5(1{iii).

(iiiy Pattern evaluation tests
(@) Instruments shall comply with :

» The metrologicat requirements in
paragraph 2, particularly with
reference to maximum permissible

errors, when the instrument is
operated in accordance with the
manufacturer's specifications for
range and product(s);

# The technical requirements in
paragraph 3 including the
requirement for security of operation
in paragraph 3(2). Additionally
electronic instruments shall comply
with the requirements in paragraph
4 _

{b) The apprdpriate metrological

authority ;

o shall conduct the tests in a manner
that prevents unnecessary
commitment of resources;

s shall permit, when the same
instrument is involved; the result of
these tests to be assessed for initial
verification; is advised to accept,
with the consent of the applicant,
test data obtalned from other
metrological authorities without
repeating the tests;

& shall ensure that an instrument that
can be operated as a non-automatic
weighing Instrument meets the
reievant requirements for class [II
or class IV of non-automatlc
weighing instruments.

(c) Material tests

Instruments shall be subjected to in-
situ material tests in accordance with
either the separate verification
method as specified in paragraph
6(2)(ii) of Annex A or the integral
verification method as specified in
paragraph 6(2)(}ii) of Annex A

Where the material test is conducted
using the integral control instrument
the integral verification method
weighing test in paragraph
6(2)(iii)(a) of Annex A shall be
performed,

In-situ materlal tests shall be carried
out as follows :

® in accordance with the descriptive
markings;

¢ under the rated coperating conditions

for the instrument;

e not less than three material tests
shall be conducted, one at minimum



capacity, one at maximum capacity
and one at close to the minimum
totalized load {Smin);

= each test shall be conducted at the
maximum rate of weighing cycles
per hour;

s with a test load representative of the
range and type of products for which
the Instrument is likely to be used
or a product for which the
Instrument is specified to be used:;

e with a quantity of material not less
than the minimum totalized load
{Smin) marked on the instrument;

¢ when the quantity of materiat equal
to the minimum totalized load
{Smin) can be totalized in less than
five weighing cycles, the following
additional material tests shall be
conducted, five cycles each at
maximum capacity (Max) and five
cycles at minimum capacity (Min);

e equipment near the automatic
weighing instrument, including
conveyors, dust collection systems
etc. that are in use when the
instrument is in normal operation,
shall be in use;

e if the instrument can divert weighed
material through alternative
discharge facilities, the test program
shall be performed for each
alternative uniess it can be
established that the weigh hopper
is not affected for example by
different air flow.

When a load receptor cannot be loaded
with sufficient standard weights to verify
and determine the rounding error of the
control instrument indicating device or
partial indicating device, then the
instrument shail be subjected to material
tests by the separate verification method.
For this method an appropriately designed
control instrument shail be available so
that the material tests can be effectively
and efficiently conducted.

The error for automatic welighing shall be
the difference between the conventional
true value of the mass of the test load as
defined in paragraph 6{2){li} or 6(3)(iil)
as apprepriate and the indicated weight
observed and recorded as defined in
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paragraph 6(2)(I) or 6(3)(ii) as
appropriate,

The maximum permissible error for
automatic weighing shall be as specified
in paragraph 2{2)(i) Table 1 for initial
verification and as appropriate for the
class of instrument.

(i) Simulation tests

Influence quantities shall be applied
during simuiation tests in a manner that
will reveal an alteration of the weighing
result for any weighing process to which
the instrument could be applied, in
accordance with :

* paragraph 2(7) for all instruments;

e paragraph 4 for electronic
instruments.

When conducting such tests on a load cell
or on an electronic device equipped with
an analogue component, the maximum
permissible error for the device under test
shall be 0.7 times the appropriate value
specified in Table 2,

Note: Since the requirements of this paragraph
apply only to the instrument submitted for pattern
evaluation and not to those subsequently submitted
for verification, the means used to determine the
appropriate maximum permissible error or maximum
allowable variation has been exceeded will be decided
and mutually agreed upon between the Metrological
Authority and the applicant. Following are examples
of these means :

(@) an adaptation of the totalization
indicating device to give greater
resolution than that of the
totalization scale interval;

(b) the use of change point weights;
(c) any other means mutually agreed
upon.
(iv) Provision of means for testing
For the purposes of testing, the applicant
may be required to furnish the
Metrological Authority with the material,

handling equipment, gualified personnel,
and a control instrument.

(v} Place of testing

Instruments submitted for pattern
approval may be submitted at the
following places :

(a) the premises of the Metrological
Authority to which the application
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has been submitted;

(b) any other suitable place mutually
agreed upon by the Metrological
Authority and the applicant.

(2) Tests to be cartfed out during verification and re-
verification

(i) Tests

[nstruments shall comply with the
requirements in paragraph 2 [except
paragraph 2(7)] and paragraph 3 for any
product(s) for which they are intended and
when operated under normal conditions
of use,

Tests shall be carried out insitu, in a
normal Installation. The instrument shali
be instalied so that an automatic weighing
operation will be virtually the same for
testing as It is for a transaction.

{(a) Non-automatic weighing instru-
ments

When an instrument can be
operated as a non-automatic
welghing instrument, it shall meet
the relevant requirements for class
111 or ¢lass IV of non-automatic
weighing instruments.

(b) Material tests

Instruments shall be subjected to in-
situ material tests in accordance with
elther the separate verification
method as specified in paragraph
6(2)(ii} of Annex A or the integral
verification method as specified in
paragraph 6(2)(iii} of Annex A,
Where the material test is conducted using
the integral control instrument the integral
verification method weighing test in
paragraph 6(2)(iii){a) of Annex A shall be
performed.

Insitu material tests shall be carried out
as follows —

e in accordance with the descriptive
markings,

¢ under the rated operating conditions
for the instrument;

@ fiot less than three material tests
shall be conducted, one at minimum
capacity, one at maximum capacity
and one at close to the minimum
totalized load (emin);

¢ each test shall be conducted at the
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maximum rate of weighing cycles
per hour;

e with a test load of products or
products for which the instrument
is intended;

s with a quantity of material not less
than the minimum totalized load
(e#min) marked on the instrument;

e when the quantity of material equal
to the minimum totalized load
(emin} can be totalized in less than
five weighing cycles, the following
additional material tests shall be
conducted, five cycles each at
maximum capacity (Max) and five
cycles at minimum capacity (Min};

e equipment near the automatic
weighing instrument, including
conveyors, dust collection systems
etc. that are in use when the
instrument is in normal operation,
shail be in use;

o if the instrument can divert weighed
material through alternative
discharge facilities, the test program
shall be performed for each
alternative uniess it can be
estabiished that the weigh hopper
is not affected for example by
different air flow, Testing for the full
range of products only needs to be
done for one discharge facility,

When a load receptor cannot be loaded
with sufficient standard weights to verify
and determine the rounding error of the
control instrument indicating device or
partial indicating device, then the
Instrument shall be subjected to material
tests by the separate verification method.
For this method an appropriately designed
control instrument shall be available so
that the material tests can be effectively
and efficiently conducted.

The error for automatic weighing shall be
the difference between the conventicnal
true value of the mass of the test load as
defined in paragraph 6(2)(ii) or paragraph
&(3Yiil), as appropriate and the indicated
weight ohserved and recorded as defined
In paragraph 6(2)(1) or paragraph 6(3)(li),
as appropriate.

The maximum permissible error for
automatic weighing shall be as specified
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in paragraph 2(2)(i) Table 1 for Initial

verification as appropriate for the class of

instrument.
(i} Provision of means for testing

For the purposes of testing, the applicant
shall be required to furnish with the
material, handling equipment, qualified
personnel, and a control instrument.

(3) Tests to be carried out during inspection

Inspection shail be carried out in accordance
with the same provisions as in paragraph 5(2) for
verification, with the exception that the inspection
maximum permissible errors shall be applied,

6. Test methods
(1) Control instrument and test standards

The control instrument and standard
weights used for tests shall ensure the
checking of the test load to an error not
greater than :

(a) one-third of the maximum
permissible error for automatic
weighing when the control
instrument or the device used for
control purposes s verified
immediately prior to the material
test, or

{b)one-fifth of the maximum
permissible error for automatic
welghing in all other cases.

Note . When using the integral
verification method, a sub-division
of the test load is unavoidable and
this may also be true when using
the separate verification method,
When calicuiating the conventional
true value of the mass of the test
foad, it is necessary to consider the
increased uncertainty due to sub-
dividing the test load.

(2) Separate verification method

With this method, an instrument other than the
Instrument being verified is used to determine the
conventionai true value of the mass of the test load.

(i) Indicated weight
A test load shali be weighed as an

and the indicated weight value on the
principal totalization indicating device shall
be observed and recorded,

(i) Mass of the test joad
The test load shall be weighed on a control

[ParrE—Sec 307)

instrument and the result shall be
considered as the conventional true value
of the mass of the test load.

{3) Integral verification method

With this methed, the instrument being verified
is used to determine the conventional true value of
the mass of the test load.

The integrat verification method shall be
conducted by using either of the following :

® 2 partiai totalization indicating
device with standard weights to
assess the rounding error; or

® an appropriately designed control
indicating device.

(i} Interruption of automatic operation

An automatic weighing operation of a test
load shall be initiated following the same
procedure as for welghing bulk to bulk,
However, the automatic operation shall be
Interrupted twice during each weighing
cycle necessary to weigh and discharge a
sub-division of the test load.
An automatic operation shall not be
Interrupted during consecutive weighing
cycles if the instrument is installed as an
air-enclosed system,
()}(a)Pre-discharge (gross) interrupt

After the load receptor has been loaded
and the instrument has automatically
processed a gross weight, the automatic
operation shali be interrupted. When the
load receptor has stabilized, the gross
weight indicated or determined by
balancing with standard weights shall be
recorded and the instrument switched
back to automatic operation.

(b) Post-discharge (tare) interrupt
After the load has been discharged and
the instrument has automatically
processed a tare weight, the automatic
operation shall be interrupted. When the
discharged load receptor has stabilized,
the tare weight indicated or determined
by balancing with standard weights shall
be recorded and the instrument switched
back to automatic operation.

(it) Indicated weight
The principal totalization indicating device
shall be used in obtaining the indicated
weight of the test load,

(iii) Mass of the test load

For each discharge, the tare weight value
subtracted from the gross weight value is
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the net weight of the material discharged.
A summation of the net weight values of
all the discharges in the test load shall be
the conventional true value of the mass
of the test load.

ANNEXURE A

TESTING PROCEDURES FOR
DISCONTINUOUS TOTALIZING

AUTOMATIC WEIGHING INSTRUMENTS

{Mandatory)
Meaning of symbols .
1 = Indication

L= Lead
A L= Additional load to next changeover point
P=1+ 0,5d - AL = Indication prior to rounding
E=P-L =error
Eo= Error calculated at zero
Ec= Corrected error
mpe= Maximum permissible error
EUT= Equipment under test
1. Documentation [Paragraph 5{1)(1)]

Review the documentation that is submitted,
including necessary photographs, drawings,
diagrams, general software information, relevant
technical and functional description of main
components, devices etc. to determine if it is
adequate and correct. Consider the operational
manual.

2, Comparing construction with docu-
mentation {Paragraph 5(1)(i)]

Examine the varipus devices of the instrument
to ensure compliance with the documentation.

3. Initial examination
(1) Metrological characteristics

Note metrologicai characteristics
according to the test report format.
(2) Descriptive markings {Patagraph 3(7)]

Check the descriptive markings according
to the checklist given in the test report
format.

(3) Sealing and verification marks {Paragraph
3(6) and Paragraph 3(8)]

Check the arrangements for sealing and
verification marks according to the
checklist given in the test report format.

4. General

(1) General requirements for electronic
instruments under test (EUT)

(i) Power supply

. Energize the EUT for a time period equal
to or greater than the warm-up time
specified by the manufacturer and
maintain it energized for the duration of
the test.

(i) Zero-setting
Adjust the EUT as closely as practicable
to zero prior to each test, and do not
readjust it at any time during the test,
except to reset it if a significant fault has
been indicated.

(iii} Temperatc}'re
The tests shall be performed at a steady
ambpient temperature, usually normal

room temperature uniess otherwise
specified.

The temperature is deemed to be steady
when the difference between the extreme
temperatures noted during the test does
not exceed one-fifth of the temperature
range of the instrument without being
greater than 59C and the rate of change
does not exceed $CC per hour.

The handiing of the instrument shall be
such that no condensation of water occurs
on the instrument.

(2) Control instrument and test standards [Paragraph
6(1)]
(iy Control instruments

A control instrument meeting the
requirements of clause Paragraph 6(1)
shall be used for conduct of material tests,
Where necessary, standard weights may
be used to assess the rounding error.

(iiy Use of standard weights to assess
rounding error

For instruments with digital indication
having scale interval d, changeover points
may be used to interpolate between scale
intervals i.e. to determine the indication
of the instrument, prior to rounding, as
follows.

At a certain load, L, the indicated value,
1, is noted. Additional weights of for
example 0.1 d are successively added until
the indication of the instrument is
increased unambiguously by one scale
Interval (I + d). The additional load A L
added to the load receptor gives the
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indication, P, prior to rounding by using the

following formula :—

P=1+05d-AL
The error prior to rounding is ;
E=pP-L

thusE=(I+05d-AL)-L

The corrected error prior to rounding is :
EC = E - Eo

Where Ej is the error calculated at zero.

Example | an Instrument with a scale interval, d,
of 1 kg is loaded with 100 kg and thereby indicates
100 kg. After adding successive weights of 0.1 kg,
the indication changes from 100 kg to 101 kg at an
additional load of 0.3 kg. Inserted in the above
formula these observations give :

P = (100 + 0.5 - 0.3) kg = 100.2 kg

Thus the true Indication prior to rounding is
100.2 kg, and the error is :

E =(100.2 - 100) kg =0.2

Ifthe error prior to rounding as calculated above
was E, =+0.4 kg, the corrected error is

Ec=0.2kg-(+0.4kg) = 0.2 kg
5, Test program

(1) Fattern evaluation [Paragraph 5(1)]

All tests in sections Paragraph 6 to Paragraph
9 of this Annex shali normally be applied for pattern
evaluation.

Paragraph 6(1) of this Annex may be omitted if
the integral instrument is not to be used as the control
indicating device for material testing.

Tests in Paragraph 7(1), Paragraph 8(3){ii),
Paragraph B(3)(iii) (AC supply), Paragraph 8(3)(iv)
(DC supply) and Paragraph 8(4)(i) to Paragraph
8(4)(iv) of this Annex apply only for instruments that
have an electrical power supply.

(2) Initial verification [Paragraph 5¢2)]

Only paragraph 6 of this Annexure "Metrotogical
performance tests' is normally required for initial
verification tests.

6. Metrological performance tests

Metrological performance tests shall be applied
to the complete instrument under normal operating
conditions, except when the size and/or configuration
of the instrument does not lend itself to testing as a
unit. In such cases, the separate electronic devices
shall be subjected to testing.

(1) Zero-setting device [Paragraph 3(Z)(vi}]
(i) General
Zero-setting may be by more than one
mode, for example ;
(a) Non-automatic or semi-automatic zero;

(b) Automatic zerc at switch-on;

(c) Automatic zero at start of automatic
operation,

(d) Automatic zero as part of weighing cycle.

It is normally only necessary to test the range
and accuracy of zero-setting In one mode, If zero is
set as part of the automatic weighing cycle then this
mode shall be tested. To test automatic zero it is
necessary to allow the instrument to operate through
the appropriate part of the automatic cycle and then
to halt the instrument before testing.

(i) Range of zero-setting

Non-automatic and sem|-automatic zero-
setting

Positive range

With the ioad receptor empty, set the
instrument to zero. Place a test load on the load
receptor and use the zero-setting device. Continue
to increment the test load until the device fails to re-
zero. The maximum load that can be re-zeroed (s
the positive portion of the 2ero-setting range.,

Negative range
Steps :

(a) Remove any load from the load
receptor and set the instrument to
zero, Then, if possible remove non-
essential components of the |oad
receptor, such that the instrument

; cannot be re-zeroed by use of the
zerg setting device. (If this is not
possibie then any mass that can be
removed without disabiing the zerg
function may be considered as the
negative portion of the zero-setting
range).

(b) Add weights to the load receptor
until the instrument indicates zero
again.

(€) Then remove weights and, after
each weight is removed, use the
zero-setting device, The maximum
load that can be removed while the
instrument can still be re-zeroed by
the zero-setting device, is the
negative portion of the zero-setting
range.

(d) Alternatively, and if it is not possible
to test the negative range of zero-
setting by removing parts of the
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instrument, then the instrument may
be temporarily recalibrated with a
test load applied before proceeding
to step (c) above. (The test load
applied for the temporary
recalibration should be greater than
the permissible negative zero-setting
range which can be calculated from
the result of the positive range test.

(e) If it is not possible to test the
negatlve zero-setting range by these
methods then only the positive part
of the zero-setting range need be
considered.

(i} Reassemble or recalibrate the instrument
for normal use after the above tests
The zero-setting range is the sum of the
positive and negative portions.

(iii) Accuracy of zero-setting

(a) Set the instrument to zero.

(b) Add weights to the load receptor to
determine the additional load at
which the indication changes from
zero to one scale interval above zero.

(¢) Calculate the error at zero according
to the description in Paragraph 4(2)
of this Annex.

(2) Material tests [Paragraph 5(1)(iii)(b) and
Paragraph 5(2)()(b)]

(i) Material test requirements
Material tests shall be conducted with the
material, test load, requirements and
methods in :

(a) Paragraph 5(1)(iii)(b} for pattern
examination;

(b) Paragraph 5(2)(i)(b) for initial
verification and in-service
inspection;

(c) Paragraph 6(2)(ii) or 6(2Xiii} of this
Annex (using one of the methods
therein).

(ii) Separate verification method

For this method a separate control
instrument is used to weigh the material
either before or after it is weighed on the
discontinuous totalizing automatic
weighting instrument.

(iii} Integral verification method

For this method the integral control
instrument is used for static weighting of
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material test loads by use of a special
facility to interrupt operation during the
automatic process.”

(a) Integral verification method

weighing test

The weighing performance may be
determined as follows, prior to the
material tests, when the integral
verification method is to be used for
determining the errors in material
testing. '

Apply test loads from zero up to and
including Max, and similarly remove
the test loads back to zero. When
determining the Initial intrinsic error,
at least 10 different test loads shai!
be selected, and for other weighing
tests at least 5 shall be selected. The
test loads selected shall include Max
and Min so that the errors may be
determined for the nominal hopper
loads that will be used in the
material tests.

Determine the error at each test load
using the procedure in Paragraph
4(2){ii} of this Annex if necessary to
obtain the accuracy requirements of
Paragraph 4(2)(1) of this Annex.

1t should be noted that when loading
or unloading weights the load shal!
be progressively increased or
decreased.

Errors of indication shall be recorded
and taken Into account when
determining the errors in material
testing.

(b} Substitution material

Apply test loads from zero up to and
including the maximum portion of
standard weights.

Determine the error [Paragraph 4(2)
of this Annex) and then remove the
weights so that the no-toad
indication is reached.

Substitute the previous weights with
substitution material until the same
changeover point as used for the
determination of the error is
reached. Repeat the above
procedure until Max of the
instrument is reached.
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Unload in reverse order to zero, i.e.
unioad the weights and determine
the changeover point. Load the
weights back on and remove the
substitution material until the same
changeover point is reached. Repeat
this procedure until no-load
indication is reached.

Similar equivalent procedures may
be appiied.

(¢) Method
{¢~1) Automatic gross weighing

Automatic operation is interrupted
after the filling of the weigh hopper
and completion of the automatic
gross weighing but before discharge
of the hopper. Thus the hopper
remalns loaded.

(c-2) Static gross indication

Then, all surrounding equipments
such as dust extractors shall be
stopped. When the system has come
to a compiete rest such that the
conditions are identical to those for
non-automatic testing, the static
control weighing indication shall be
obtained.

If necessary, standard weights may
be used to interpolate between scale
intervals. The static control
indication shall be corrected for the
errors determine in Paragraph
6(2)(lif)(a) of this Annex (for
increasing loads)

(¢-3) All surrounding equipment is started
up again.

(¢-4) Automatic tare weighing

Automatic operation is interrupted
after the discharge of the weigh
hopper and completion of the
automatic tare weighing but before
the hopper is loaded again.

(c-5) Static tare indication

Repeat stage (2) with an empty
hopper. The static indication shall be
corrected for the errors determined
In Paragraph 6(2)(iil){(a) of this

(c-6) The complete system is started up
again and stages (1) through (5} are
repeated.

(c-7) The net weight of the material
delivered at each cycle is determined
by subtracting the corrected
indication obtained at (5) from the
corrected indication obtained at (2),

(c-8) The conventional true vaiue of the
mass of the total test toad is
determined by summation of the net
weights obtained at each cycle.

If the instrument Is installed in an air-
enclosed system, the moving mass of
material causes alr turbulence that can
affect the weighing results, To ensure that
such an instrument Is tested in normal
conditions of use, the automatic operation
shall not be interrupted during consecutive
weighing cycles, In this case it is necessary
for the automatic welghing made at stages
(2) and (4) to be displayed or recorded
so that a separate total may be derived
for the automatic weighing which has also
been carried out under static conditions.

(iv) Material test procedure [Paragraph

5(1)(ii)(a) and Paragraph 5(2)(i)(b)]
The test procedure shall be as follows —

{a) Start up the automatic weighing
system, including the surrounding
equipment which is normally in use
when the instrument is itself in use.

(b) Run the system for five weigh cycles
{or more if necessary) to ensure
normal working conditions.

(c) Halt the automatic weighing system
and record the indication of totalized
weight.

{(d) Run the weighing system for a
number of weighing cycles as
specified for each test in Paragraph
6(2)(i) of this Annex, ensuring that
the processed material can be
weighed on the control instrument
(integral or separate) in accordance
with one of the afternative methods
of Paragraph 6(2)(il) of this Annex
or &(2)(ii} of this Annex.

(e) Halt the weighing system, and
record the final indication of totalized
weight,

(f) Determine the indicated totalized
weight for the test from the
difference between the indication at
start (3) and finish (5).
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(g) Repeat the above procedure for
further tests as specified in
Paragraph 6(2)(i)(d} of this Annex.

(h) Determine the material test error
from the difference between the
indicated totalized weight as
determined in (6) and the total
welght of material determined using
the control instrument as in (4).

(v} Calculation of material test error
[Paragraph 5(1)(ii)(a)} and Paragraph
5(2)(0(6)]
when calculating the error it is necessary
to consider the scale interval of the control
indicating device and the number of sub-
divisions of the test load.

Separate verification method [Paragraph
6(2)]

The weight value(s) on the separate
control instrument is noted.

Integral verification method [ Paragraph 6(3)]

A The weight values obtained under static
conditions on the control indicating device
or those values obtained by balancing with
standard weights are noted and totalized.
For each weighing cycle, the net value is
the difference between the values
obtained in stages (2) and (5} in
Paragraph 6(2){iii)(c).

B The weight values obtained automatically
on the principal totalization indicating
device are noted and totalized, For each
weighing cycle, the net vaiue is the
difference between the values obtained
in (1) and (4) in Paragraph 6(2)(liY(c).

For each method, the difference between the
values obtained from the totalization indication and
from the separate controi instrument or between
procedures A and B in the integral verification
method, represents the automatic weighing error.
This is the value that shall be used for comparison
with the appropriate maximum permissible error for
automatic weighing in Paragraph 2(2)(1).

7. Additional functionality

(1) Warm-up time test [Paragraph #(3)vii

(1) Disconnect the instrument from the supply
for a period of at least 8 hours prior to
the test,

(i} Reconnect the instrument and switch on
while observing the control indicating
device (if present) and the totalization
indlcator(s). Verify that it is not possible
to initiate automatic weighing or printout

until all indicators have stabilized, or until
completion of the warm-up time if this is
specified by the manufacturer.

(iii) As soon as the indication of the contral
indicating device (if present) has
stabilized, set the instrument to zero and
determine the error of zero setting
according to Paragraph 6(1)(iii) of this
Annex,

(iv) Apply a load close to Max, Determine the
error by the method In Paragraph 4(2) of
this Annex.

(v) Repeat stages (3) and (4) after 5, 15 and
30 minutes.

(2) Agreement between indicating and printing
devices [Paragraph 2(6)]

During the course of the tests verify that for
the same load, the difference between any two
indicating devices having the same scale interval is
as follows —

e Zero for digital indicating or printing devices;

e Not greater than the maximum permissible
error for analogue devices.

(3) Automatic made interlocks [ Paragraph 3(2)(iv)]

Verify that it is not possible to make operating
adjustments nor to reset the indicating devices during
an automatlc weighing operation.

(4) Printer interlocks [Paragraph 3(4)]

If the instrument is equipped with a printing
device, verify that :

(i) The principle totalization device cannot be
reset to zero unless the printing device
automatically records the total. Test by
disabling the printer and attempting to
reset the principle totalization indicator;

(i) An automatic printout of the totat is
generated if the automatic operatien is
interrupted.

(5) Battery power supply interfocks [Paragraph
A3 viii)]

Reduce power supply voltage until the
instrument ceases to operate or ceases to give 8
weight indication. Verify that no malfunction or
significant fault occurs before the instrument is thus
put out of service. Measure and record the voltage
value when the instrument ceases to operate or
ceases to glve a weight indication and compare this
measured value with the manufacturer’s specified
value.
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(6) Retention of totaf after power failure [Paragraph
(3)vii)]

Switch off power to the instrument whiie the
principle totalization- device is indicating a total of
not less than emin, Verify that this total is retained
for at least 24 hours.

(7) Zero offset interlock [paragraph 3(2)( vilj
(i) Positive offset

Set the instrument to zero by the method
used for the tests in Paragraph 6(1)(i)
and 6(1)(lii) of this Annex. Add a load to
the load receptor of > dy, for instruments
with an automatic zero-setting device, or
> 0.5 dy, for instruments without an
automatic zero-setting device. Confirm
that autematic operation is no longer
possible.

(i) Negative offset

Add a lead to the load receptor of > d;
for instruments with an automatic zero-
setting device, or > 0.5 dy for instruments
without an automatic zero-setting device.

Set the instrument to zero by the method
used for the tests in paragraph 6(1)(i)
and 6(1)(iii) of this annex. Remove the
test weights and confirm that automatic
operation is no longer possibie,

8. Influence factor and disturbance tests
(1) General

Itis generaily not possible to apply the influence
factors or disturbances to an instrument which is
processing material automatically. The instrument
shall therefore be subjected to the influence factors
or disturbances under static conditions or simulated
operation as defined herein. The minimum
requirements for simulators are listed under the test
equipment heading for each test. The permissible
effects of the influence factors or disturbances, under
these conditions, are specified for each case. Where
ft is possible to conduct the tests on a complete
instrument under normal operation then this is the
preferred option,

After each test the instrument shall be allowed
to recover sufficiently before the following test,

The operational status of the instrument or
simulator shall be recorded for each test.

Simulators shall be defined in terms of hardware
and functionality by reference to the instrument under
test, and by any other documentation necessary to
ensure reproducible test conditions and this
information shall be attached to or traceable from
the test report.

(2} Simulator requirements
(i} General

Simulators shall be designed to enable
verification of the accuracy of the weighing
function an the integrity of the totalization
storage and indlcating function. The
automatic process control and data
processing functions should be verified
where possible.

Where possibie the simulator should
include all electronic elements of the
weighing and weight processing system,
It should also include the load cell and a
means to apply standard test loads.
Where this is not possible, €.g. for high
capacity instruments, then a load cell
simulator may be used or alternatively
the load cell interface may be modified to
incorporate a scaling factor to give the
design output for a small test load.

Repeatability and stabliity of a load cell
simulator should make it possible to
determine the performance of the
instrument with at least the same
accuracy as and when the instrument is
tested with weights,

(i) Weighing function

The weighing function may be verified by
observation of the control indicating
device, if available, during application of
the influence factors or disturbances.
Alternatively the totalization indicator may
be observed while the total is being
incremented by continually adding the
resuit of weighing a static load during
application of the influence factors or
disturbances. This may be achieved by
special test software or by manual
intervention or combinations thereof,
Other methods which enable the weighing
function to be verified may be used as
appropriate. The maximum permissible
errors, in terms of mass, will be the same
regardless of the method used.

(i} Totalization storage and indication
function

The simulator must display a recorded
total of not less than the minimum
tetalized load, emin. It must be verified
that the recorded total is retained during
and after application of influence factors
or disturbances. Transient errors that are
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record and temporary failure of indication
when disturbances are applied are
acceptable,

(3) Influence factor tests

SUMMARY QF TESTS

Test Characteristic Conditions appiied
under test

{i Static temperature  Influence factor mpe{*)

{f) Damyp heat, steady  Influence factor mpe
state

(i}  Mains power supply  Influence factor mpe
voltage variation (AC)

(iw) Battery power supply influence factor mpe

yoltage variation {DC)

{*) mpe : maximurn permissible error
(i) Static temperature tests [ Paragraph 2(7)(7)]

Static temperature tests are carried out according
to Table 4.

TABLE 4
Ervironmental phenomena  Test specification
Temperature Reference of 20°C
Specified high for 2 hours
Specified fow for 2 hours
5°C
Reference of 20°C

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test To verify compliance with
the provisions in
paragraph 2(7)(i) under
conditions of dry heat
(non condensing) and

cold.
Test procedures in brief :
Precondition : Sixteen hours.

Condition of the EUT : Normal power supplied
and “on” for a time period
equal to or greater than
the warm-up time
specified by the
manufacturer. Power isto
be “on” for the duration
of test.

Two hours at each
temperature under “free
air” conditions.

As specified in paragraph
2(7)(0).

Reference temperature of
20°G;

Stabilization :

Temperaiure .

Temperature sequence :

ury s/ —128

Specified high tempera-
ture;

Specified low tempera-
ture;

A temperature of 5°C:

Reference temperature of
20°C

At least one cycie,
Adjust the EUT as close
to zero indicaticn as
practicable prior to the
test (if an automatic
zero-tracking device is
connected, adjust it to a
value near zero). The
EUT shali not be
readjusted at any time
during the test.

The EUT shall dispiay a
recorded total not less
than the minimum
totalized load, Xmjn-

After stabilization at the
reference temperature
and again at each
specified temperature,
apply at least five
different test loads or
simulated loads and
record :

Number of test cycles :
Weighing test :

{a) date and time;
(h) temperature;

(c} relative humidity;
{d) test toad;

{e) indications {as appli-
cable);

(f} errors;
{g) functional performance.

Maximum allowable
variations

All functions shall operate
as designed.

All errors shall be within
the maximum
permissible errors
specified in Table 2.

(iNDamp heat, steady state [paragraph KN

Damp heat, steady state tests are carried out
according to basic standard according to Table 5 given
below :(—
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TABLE 5
Environmental phenomena Test specification
Damp heat, steady state Upper fimit tem-
perature and
relative humidity of
85 % for 2 days (48
hours)

SUPPLEMENTARY INFORMATION TO THE TEST

PROCEDURES
Object of the test :

Precondition :
Condition of the EUT :

To verify
compliance with
the provisions in
paragraph 4(3)(iii)
under conditions of
high humidity and
constant
temperature.

None required.

Normal power
supplied and “on”
for a time period
equal to or greater
than the warm-up
time specified by
the manufacturer.
Power is to be “on”
for the duration of
the test,

Adjust the EUT as
close to  zero
indication as
practicable prior to
the test (if an
automatic zero-
tracking device is
connected, adjust it
te a value near
zerg),

The EUT shall not
be readjusted at
any time during the
test.

The EUT shali
display a recorded
total not iess than
the minimum
totalized load,
Zmin

The handling of the
EUT shall be such
that no
condensation of

Stabilization .

Temperature :

Relative humidity :

Temperature-humidity

sequence !

Number of test cycles :

Weighing test and test
sequence; '

[Part TI—Sec. 3(i)]

water occurs on the
EUT,

Three hours at
reference
temperature and
50% humidity.

Two days (48
hours) at the upper
limit temperature
as specified In
paragraph 2(7)(i).
Reference tem-
perature of 20°C
and at the upper
limit as specified in
paragraph 2(7)(i).
50% at reference
temperature.

85% at upper limlt
temperature,

Reference temp-
erature of 20°C at
50%  humidity,
The upper limit
temperature at
85% humidity;

Reference toem-
perature of 20°C at
50% humidity.

At least one cycie,

After stabilization of
EUT at reference
temperature and
S0%  humidity,
apply at least five
different test loads
or simulated loads
and record :

(a) date and time;

{b) temperature;

(¢relative
humidity;

(d) test load;

(e) indications (as
applicable);

(f) errors;

(g) functional
performance.

Increase the
temperature in the



chamber to the
upper limit and
increase the
relative humidity to
85%. Maintain the
EUT at no load for
a period of two
days (48 hours).
Following the two
days, apply at least
five test loads and
record the data as
indicated above,
Allow full recover of
the EUT before any
other tests are

Maximum allowable variations: All errors shall be

performed.

within the
maximum  per-
missible errars

specified in Table 2

(i) Mains power supply voitage vatiation (AC)

[paragraph 2(7)(ii)]

Power voltage variation tests are carried out
according to Table 6 given below —

TABLE &

Environmental phenomena

Test spacification

Voltage variation

Reference voltage
Reference voltage

+10%

Reference voitage -15%

Reference voitage

SUPPLEMENTARY INFORMATION TQ THE TEST

PROCEDURES
Object of the test :

Test procedures in brief

Precondition :
Condition of the EUT !

To verify compliance
with the provisions in
paragraph 2(7){ii)
under conditions of
voltage variations.

None required.

Normal poewer supplied
and “on” for a time
period equal to or
greater than the warm-
up time specified by
the manufacturer.

Number of test cycles :
Weighing test :

Test sequence !

Power is to be “on” for
the duration of the test.
Adjust the EUT as close
to zero indication as
practicable prior to the
test. If it has an
automatic zero-setting
function then the
instrument should be
set to zero after
applying each levet of
voltage,

The EUT shall display
a recorded total not
less than the minimum
totalized load, *min,

At least one cycle.

The EUT shall be
tested at no load and
with one test lcad or
simulated load
between 50% and
maximum capacity of
the EUT.

Stabilize the power
supply at the reference
voltage within the
defined limits and
record.

(a) date and time;

(b) temperature;

(ayrelative
humidity;

(d) power supply
voltage;

(e) test loads;

(f) indications (as
applicable);

(g) errors;

(hy functional
performance.

Repeat the test
weighing for each of
the voltages (nothing
the need in certain
cases to repeat the test
weighing at both ends
of the veltage range)
and record the
indications.
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Maximum allowable
variations :

(iv) Battery power supply

[paragraph 2(7)(iii)]
Test method :

Object of the test :

Reference to standard

Test pracedures in brief :

Test severity :

Number of test cycles :

Al functions shal)

operate as designed.

Ail errors shall be
within the maximum
permissible errors
specified in Table 2.

voltage variation (DC)

Variation in DC power
supply. Where the EUT
continues to operate
below the stated
battery voitage, the
following test shall be
conducted using an
equivalent variable DC
power source,

To wverify compliance
with the provisions in
paragraph 2(7)(ii)
under conditions of
varying DC power
supply. The
requirements shall be
met either by use of an
equivalent variable DC
power source or by
allowing the battery
voltage to fall by use.

No reference to
international standards
can be given at the
present time,

The test consists of
subjecting the EUT to
DC power variations
when the farmer is
operating under
normal atmospheric
conditions with one
test load or simulated
ioad between 50% and
maximum capacity of
the EUT,

Supply voltage : lower
limit, the voitage at
which the EUT clearly
ceases to function {or
is automatically put out
of service) +2% of this
voltage.

At least one cycle.

Conduct of the test :
Precondition :
Test equipment ;

Condition of the EUT ;

Test sequence :

o DAL - Sk 3]

Nane required.

Variable DC power
source;

Calibrated voltmeter;

 Load cell simulator, if

applicable.

Normal power supplied
and “cn” for a time
period equal to or
greater than the warm-
up time specified by
the manufacturer,

Adjust the EUT as close
to zero indication as
practicable prior to the
test. If it has an
automatic zero-setting
function as part of the
automatic weighing
process, then the
instrument should be
set to zero after
applying each level of
voltage,

Stabilize the power
supply at nominal
battery voltage +2%
and record the
following data at no
ioad and with one load
or simulated load
between 50% and
maximum capacity of
the EUT :

{a) date and time;
(b} temperature;
(c) relative humidity;

(d) power supply

voltage;

{e) test load;

{f} indications (as
applicable);

(g} errors; '

{h} functional per-
formance.

Reduce the power
supply to the EUT until
the equipment clearly
ceases to function and
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note the voltage. Switch
the EUT “off” an
increase the power
supply voltage to
nominal battery
voltage +2%. Switch
the EUT "on” and
reduce the power
supply voltage to the
above noted voltage
(out of service voltage)
+2% of the noted
voltage.

Record the data

indicate above.
Maximum allowable Al functions shall
variations : operated as designed.

All errors shall be
within the maximum
permissible errors
specified in Table 2.
(4) Disturbance tests [paragraph 4(1)(il} and 4(3)iv)]
SUMMARY QF TESTS

Test Characteristic Conditions
under test apphied

(iy  Voitage dips and Disturbance sf{*)
short interruptions

(ii  Electrical fast Disturbance f
transients/burst
immunity

(i} Electrostatic Disturbance sf
discharge

{iv) Electromagnetic Disturbance sf

Susceptibility

(*) of ; value of the significant fault [see
paragraph 4(2){v) of Part I]

() Voltage dips and short interruptions

Short time power reduction (voltage dips and

short interruptions) tests are carried out according
to Table 7 given below (—

TABLE 7
Environmental phenomena  Test specification

Voltage dips and short Interruption from

interruptions reference voltage to
zero voltage for one
half cycle.
Interruption from
reference voltage to
50% of reference
voltage for two half
cycles

W7e a6/l -124

These mains veltage
interruptions shall be
repeated ten times
with a time interval of
at least 10 seconds

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test

Test procedures in brief :

Pracondition
Condition of the EUT :

Number of test cycles :

Weighing test and test
sequence !

To verify compliance
with the provisions in
paragraph 4(1){ii)
under conditions of
short time mains
voltage interruptions
and reductions.

None required.

Normal power supplied
and “on” for a time
period equal to or
greater than the warm-
up time specified by
the manufacturer.
Adjust the EUT as close
to zero indication as
practicable prior to the
test. The EUT shali not
be readjusted at any
time during the test
except to reset if a
significant fault has
been indicated.

At least one cydle.

Stabilize all factors at
nominal reference
conditions. Apply one
load or simulated load
between 50% and
maximum capacity of
the EUT and record :

(a) date and time;
(b} temperature;
(¢) relative humidity;

(d} power supply

voltage;
(e} test load;

(f) indications {as
applicable};

{q) errors;
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“(h) functional per-
formance.

Interrupt the power
supply to zero voitage
for a period equal to
one half cycle and
conduct the test.
During interruption
observe the effect on
the EUT an record as
appropriate.

Reduce the power
supply to 50% of
nominal voltage for a
period equal to two
haif cycles and conduct
the test. During
reductions observe the
effect on the EUT and
record, as appropriate.

Maximum allowable

variations ; The difference
between the weight
indication due to the
disturbance and the
indication without the
disturbance and the
indication without the
disturbance either shall
not exceed the values
given in paragraph
4 2)(v) of part 1, or the
EUT shall detect and
act upon a significant
fault.

(i)  Electrical fast transients/burst immunity

Electrical fast transients/burst immunity tests
are carried out for 2 minutes with a positive polarity
and for 2 minutes with a negative polarity and
according to Tables 8.1, 8.2 and 8.3 given helow —

TABLE 8.1
PORTS FOR SIGNAL LINES AND CONTROL LINES

Environmental phenomena

Test specification
0.5 kV (peak)
5,"'50 ns TlfTh

Fast transient common mode

5 «hiz rep. frequency

Note : Applicable only to ports or interfacing
with cables whose total length may exceed 3m
according to the manufacturers’ functional
specification.
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TABLE 8.2
INPUT AND QUTPUT DC POWER PORTS
Environmental phenomena

Test specification

0.5 kV (peak)

5/50 ns T1/Th

5 kHz rep. frequency
Note : Not applicable to battery operated

appliances that cannot be connected to the mains
while in use,

Fast transient common mode

TABLE 8.3
INPUT AND QUTPUT AC POWER PCRTS
Environmental phenomena

Test specification

0.5 kV (peak)
5/50 ns T/Th
5 kHz rep. frequency

A coupling/decoupling netwerk shall be applied
for testing AC power ports,

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test :

Fast transient common mode

To verify compliance
with the provisions in
paragraph 4{1)(ii)
under conditions where
fast transients are
superimposed on the
mains voltage.

Test procedures in brief ;
Precondition :
Condition of the EUT :

None required.

Normal power supplied
and "en” for a time
period equal to or
greater than the warm-
up time specified by
the manufacturer,

Adiust the EUT as close
to zero indication as
practicable prior to the
test. The EUT shall not
be readjusted at any
time during the test
except to reset if a
significant fault has
been indicated.

Stabilization ; Before any test
stabilize the EUT under
constant environ-
mental conditions.

Weighing test : Stabitize all factors at

nominal reference
conditions. Apply one
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load or simulated load
between 50% and
maximum capacity of
the EUT and record
the following with
and without the
transients —

{a) date and time;
(b} temperature;

(c) relative humi-
dity;

{d) test load;

(e} indications (as
applicable);

(f) errors;

{g)} functional per-

farmance.
Maximum allowable The difference
variations : hetween the weight

indication due to the
disturbance and the
indication without the
disturbance either shall
not exceed the value
given in Paragraph
4(2)(v} of part T or the
instrument shall detect
and act upon a
significant fault.

(i)Y Flectrostatic discharge

Electrostatic discharge tests are carried out as
given in Table 9 given below \—

TABLE S
Environmental phenomena Test specification

8 kV air discharge 6 kV
contact discharge

Note : The 6 kV contact discharge shall be
applied to accessible conductive parts. Metallic
contacts e.g. in battery compartments or in socket
outlets are excluded from this requirement.

Contact discharge is the preferred test method.
20 discharges (10 with positive and 10 with negative
polarity) shall be applied on each accessible metal
part of the enclosure. The time interval between
successive discharges shall be at least 10 seconds.
In the case of a non-conductive enclosure, discharges
shall be applied on the horizontal or vertical coupling
planes. Air discharges shail be used where contact
discharges cannot be applied. Tests with other {lower)
voitages than those given in Table 9 are not required.

Electrostatic discharge

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test : To verify compliance
with the provisions in
paragraph 4{1)(ii)
under conditions where
electrostatic  dis-

charges are applied.
Test procedures in brief :
Precondition :
Condition of the EUT :

None reguired.

Nermal power supplied
and “on” for a time
period equal to or
greater than the warm-
up time specified by
the manufacturer.

Adjust the EUT as dose
to zero indication as
practicable prior to the
test. The EUT shall not
be readjusted at any
time during the test
except to reset if a
significant fault has
been indicated.

Stakilization : Before any test
stabilize the EUT under
constant environ-

mental conditions.

Stabilize all factors at
nominal reference
conditions. Apply one
load or simuiated load
between 50% and
maximum capacity of
the EUT and record the
following with and
without electrostatic
discharge :

Weighing test :

{a) date and time;
(b} temperature;

{c) relative humidity;
{d} test load,

(e) indications (as
applicable);

(fy errors;

(g) functional per-
formance.

Maximurm allowable variations : The difference
between the weight
indication due to the
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disturbance and the
indication without the
disturbance either shall
not exceed the value
given in paragraph
4(2)(v) of Part 1 or the
instrument shall detect
and act upon a
significant fauit.

9. Span stabliity test [paragraph 4(4)(iii)]
SUMMARY OF TEST

Test
Condition applied

Characteristic under test

Span stability Stability

1/2 absolute mipe (*)

{(*) mpe : maximum permissible error on initial
verification in paragraph 2(2)(it).
Table 2.

Note : the maximum permissible error for the
zero peint shall also be taken into consideration.

Test method :
Qbject of test :

Reference to standard :

Test procedures in brief :

Span stability.

To verify compliance
with the provisions in
paragraph 4(4}(iii}
after the EUT has been
subjected to the
performance tests,

No referepnce to
international standards
can be given at the
present time.

The test consists of
observing the
variations of the error
of the EUT or simulator
under sufficiently
constant  ambient
conditions (reasonable
constant conditions in
a normat laboratory
enviranment) at
various intervals
before, during, and
after the EUT has been
subjected to perform-
ance tests.

The performance tests
shall include the
temperature test and,
if appiicable, the damp
heat test; an endurance
test shall not be

Test severities :

Maximum allowable variations :

[Parr 1T Src. 30)]

included, Other per-
formance tests listed in
this Annex may he
performed.

The EUT shall be
disconnected twice
from the mains power
supply (or battery
supply where fitted) for
at least eight hours
during the period of the
test. The number of
disconnections may be
increased if so
specified by the
manufacturer or at the
discretion of the
approval authority in
the absence of any
specification.

In the conduct of this
test, the operating
instructions for the
instrument as supplied
by the manufacturer
shall be considered.

The EUT shall be
stabilized at sufficiently
constant ambient
conditions after switch-
an for at least five
hours, and at least
sixteen hours after the
temperature and damp
heat tests have been
performed.

Test duration ; Twenty
eight days or the time
peried necessary to
conduct the
performance tests,
whichever is less,

Time (t) between tests
(days) : 0.5 <t < 10.

Test lcad near
maximum capacity
(Max); the same test
weights shall be used
throughout the test,

The variation in the
errors of indication shall
not exceed haif the
absolute value of the
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Number of tests (n) :

Precondition ;
Test equipment :

Condition of the EUT :

Test sequence

7y 4601 — 127

maximum permissible
error in paragraph
2(2)(ii) Table 2 for the
test load applied on any
of the n measurements,

At least eight except
where the difference of
the results indicates a
trend more than half
the ailowable variation
specified, the
measurements shall be
continued until the
trend comes to rest or
reverses itself, or until
the error exceeds the
maximum allowable
variation,

None required.

Verified mass
standards or simulated
load.

Normal power supplied
and "on” for a time
period equal to or
greater than the warm-
up time specified by
the manufacturer.

Stahilize all factors at
nominal reference
conditions.

Adjust the EUT as close
to zero as possible.

Automatlc zero-
tracking shall be made
inoperative and
automatic built-in span
adjustment device
shall be  made
operative.

Initial measurement

Determine the span
error using the
following method (—

1. Determine the initial
zero error (Eg)

If necessary disable
any automatic zero-
setting or zero-tracking
devices by placing a

“zero weight” of for-

example 10 times the

scale interval on the
load receptor. Note the
indication at zero {I,).

Either by use of an
indicator with a
suitable higher
resolution scale
interval or using the
change point weight
method specified in
paragraph 4(2)(ii) of
this Annex (noting the
total addition change
point weight s Ly)
determine and record
the initial zero error

(Eo).

2. Determine the error
al near Max capacity
(E)

Carefully remove the
change point weights
(if used) and apply the
test load (or simulated
load} and note the
indication (I).

Either by use of an
indicator with a
suitable higher
resclution scale
interval or using the
change point weight
method specified in
paragraph 4(2)(ii} of
this Annex (nothing the
total addition change
point weight A L)
determine and record
the error at near Max

capacity (EL).
Record :

(a) date and time;
(b} temperature;

(c) barometric pressure;

(d) relative humidity;
{e) value of 0.1 d;
() test joad;

(g) total of added change
paint weights at zero

load ely;

(h} total of added change



