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5, Sealing

Each machine shail be provided with a plug or
stud of soft metal on a corispicuous part of the beam
or body to receive the stamp or seal of the verification
authority. Such a piug or stud shall be made
irremovable by undercutting it or by some suitable
method.

SEVENTH SCHEDULE
HEADING—C
AUTOMATIC RAIL - WEIGHBRIDGES
PARTI
TERMINOLOGY (Terms and definitons)
1. General definftions
(1) Weighing instrument

Measuring instrument that serves to determine
the mass of a load by using the action of gravity.

(2) Automnatic weighing instrument

An instrument that weighs without the
intervention of an operator and foliows a
predetermined program of automatic processes
characteristic of the Instrument.

(3) Rail-weighbridge .

A weighing instrument having a load receptor,
inclusive of rails for conveying railway vehicies.

(4) Electronic instrument
An instrument equipped with electronic devices.
(5) Control instrument

A non-automatic weighing instrument used to
determine the mass of a reference wagon.

(6) Weigh zone

Zone in which a wagon must be located when it
is weighed.

2. Construction

Note : Inthis Recommendation the term “device”
is applied to any part which uses any means to perform
one or more specific functions.

(1) Load receptor

The part of the weigh zone that is intended to
receive the load and which realizes a ¢hange in the
balance of the instrument when a load is placed upon
it.

(iy Multiple load receptors

Two or more load receptors piaced in series
that are used as a single load receptor for
fult draught weighing.

(iiy Aprons

The parts of the weigh zone that are not the
load receptor nor part of the load receptor,

(2) Electronic device

A device comprised of electronic subassemblies
and performing a specific function. An electronic device
is usually manufactured as a separate unit and is
capable of belng independently tested.

(i) Efectronic sub-assembly

A part of an electronic device comprised of
electronic components and having a
recognizable function of its own.

(il) Electronic component

The smaliest physical entity that uses electron
or hole conduction in semiconductors, gases,
or in a vacuum.

(3) Indicating device

The part of the instrument that displays the value
of a welghing result in units of mass.

{4) Anclllary devices
(iy Zero-setting device

The means used to set to zero the weight
indicating device when the load receptor 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 weight values of
wagons weighed on the instrument and/or
a summation of those wagon weights.

3. Metrological characteristics
(1) Weighing
() Full draught weighing
Weighing a wagon that is entirely supported
on the load receptor(s).
(ii) Partial weighing

Weighing a wagon in two or mere parts on
the same load receptor. The results are
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automatically added to indicate or print the
wagon weight.

(i) Weighing-in-motion {wim)
Weighing objects that are in motion.

{a) Uncoupled wagon weighing :
Weighing-in-motion of wagons that
travel Independently across a load
receptor. (This is usually achieved by
means of an incline of the approach
to the load receptor)

{(b) Coupled wagon weighing .

Weighing-in-motion of a train of
coupled wagons to obtain a weight
indication or printout of the individual
wagons.

(c} Train weighing :

Weighing-in-motion of a number of
coupled wagons to obtain totalized
welght of all the wagon weights.

(iv) Static weighing
Weighing a wagon while stationary and

uncoupled to obtain a weight for the
purposes of testing.

(2) Capacity
(iy Maximum capacity {Max)

The largest load that an instrument is
designed to weigh-in-motion without
totalizing.

(i)) Minimum capacity (Min)
The load below which a weighing-in-motion

result before totalizing may be subject to an
axcessive relative error.

(3} Wagon weight
(iy Maximum wagon weight

The largest in-motion load that the
installation is approved to weigh for a
particular site.

(i) Minimurn wagon weight

The wagon weight below which a welghing-
in-motion result may be subject to an
excessive relative error,

(4) Scale interval (d)
A value expressed in units of mass for weighing-

in-motion that is the difference between;

the values corresponding to two consecutive scale

marks for analogue indication, or
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two consecutive indicated or printed values for
digital indication, \
(i) Scale intervai for stationary joad : The scale
interval used for static tests.

(5) Speed

(i) Maximum operating speed : The greatest
velocity of a wagon that the instrument is
designed to welgh-in-motion and above
which the weighing results may be subject
to an excessive relative error.

({iy Minimum operating speed : The lowest
velocity of a wagon that the instrument is
designed to weigh-In-moticn and below
which the weighing results may be subject
to an excessive relative error.

(ii) Range of operating speeds The difference
between the minimum and maximum
operating speeds at which a wagon may be
welghed-in-motion,

{iv) Maximum transit speed : The maximum
speed that a rallway vehicle can travel on
the weigh zone without producing a
permanent shift in the performance
characteristics of a weighing instrument
beyond those specified.

(6) 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.
(7) Durability
Ability of an instrument to maintain its
performance characteristics over a period of use.
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.
(i) Digital 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) Errors
(i} Error (of indication) :
The indication of an instrument minus the
(conventional) true value of the mass.
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(i) Intrinsic error:

The error of an instrument under reference
conditions

(iity Initial intrinsic error :

The Intrinsic error of an instrument as
determined prior to performance tests and
durability evaluations,

(iv) Fauft:

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

Note 1 Principally, a fault is the result of
an undesired change of data centained in or
flowing through an electronic instrument.

Note 2 From the definition it follows that
in this specification a “fault” is a numerical
value.

(v) Significant fault !

A fault greater than d. The following are not
considered to be significant faults:

¥ faults that result from simultaneous
and mutually independent causes in
the instrument or in its checking
facility,

*  faults that imply the impossibility of
performing any measurement,

*  transitory faults that are momentary
variatiens in the indications which
cannot be interpreted, memorized or
transmitted as a measurement result,

¥ faults that are so serious that they
will inevitably be noticed by those
interested in the measurement.

(Vi) Span stablfity ;

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,

(Vi) Maximum span stability error :

A span stability error greater than one half

of the absolute value of the maximum

peirissibie error applicabile to the load.
(vill) Rounding error;

The difference between a digital
measurement resuit (indicated or printed)
and the value of the measurement result with
an analogue indication.

3. Influence quantity
(1) A quantity that is not the subject of the

measurement but which influences the vaiue of the
measurand and or the indication of the instrument,

(i) Inflvence factor .
An influence quantity having a value within

the specified rated operating conditions of
the Instrument.

() Disturbance .

An influence quantity having a value that falls
within the limits specified in this specification
but that falls 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 metrological
characteristics are intended te lie withirt 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,

0. Tests
(1) Static test :

A test with standard weights or a load that
remains stationary on the load receptor to
determine an error,

(2} In -motion (dynamic) test ;
A test with reference wagons that are in
motion on the load receptor to determine
an ersor,

(3) Simulation test :
A test carried out on 2 complete instrument
or part of an instrument in which any part of
the weighing operation is simulated.

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

(5) Span stability test :
A test to verify that the EUT is capable of
maintaining its performance characteristics
over a pericd of use.

7. Rail vehicles

(1) Wagon :
A loaded or unloaded raitway goods vehicle
that is recognized by the instrument as a
vehicle to be weighed,
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(2) Reference wagorn .
A wagon of known weight that is typical of
those to be used for weighing on the
instrument and which has been selected for
the purposes of in-motion testing.

(3) Total train ;
A number of coupled wagons whose
totalized weight is to be obtained.

PART IX
METROLOGICAL AND TECHNICAL
REQUIREMENTS
1. Scope

(1) This part specifies the requirements and
test methods for automatic rail-weigh-bridges,
hereinafter referred to as “instruments” that are used
to determine the mass of railway wagons, when they
are weighed in motion.

2, Metrological Requirements

(1) Accuracy classes !

Instruments are divided into four accuracy classes
as foliows:—

0.2,05 1,2

An instrument may be in a different accuracy
class for wagon weighing than that for train weighing.

(2) Maximum permissible errors

(i)Y Weighing in motion .

The maximum permissible errors for
weighing-in-motion shall be as
specified in Table I

TABLE I
Accuracy Percentage of mass of

single wagon or class

total train as appropriate
Verification Inspection
0.2 +0.10% £0.2%
0.5 +0.25% +0.5%
1 + 0,50% + 1.0%
2 T 1.00% +2.0%

Note : For the application of maximum
permissibie errors refer to paragraphs 2(8)(I)2) and
2(8)(ii)(b) of this part.

On initia! verification of an instrument weighing
coupled wagans, the errofrs of not more than 10% of
the weighing results taken from one or more passes
of the test train may exceed the appropriate maximum
permissible error given in Table 1 but shalt not exceed
two time that value.
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(a) A minimum of 500 metre rail track length
shall be available with a gradient of not more
than 1 : 400 on either side of automatic rail
weighbridge.

(y Static wefghing : The maximum
permissible errors on static weighing
for increasing or decreasing loads
shall be the appropriate vaiues in

Table I1.
TABLE 11
Maximum Load {m) expressed in
permissible errors aumber of scale intervals

+0.5d 0<ms< 500

+1,0d 500 < m< 2000

+15d 2000< m=< 10000
(3) Scale interval (d)

For a particular method of weighing-in-motion
and combination of load receptors, al weight indicating
and printing devices on an instrument shall have the
same scale Interval.

The relationship between the accuracy class,
the scale interval and the maximum wagon weight
divided by the scale intervai shall be as specified in
Table IH.

TABLE III

Accuracy  dikg) (Maximum wagon
class weight)/d

minimum maximum
0.2 s 50 1000 5000
0.5 < 100 500 2500
1 5 200 250 1250
2 < 500 100 600

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

(4) Minimum capacity

The minimum capatity shall not be less than it,
and not greater than the value of the result of the
minimum wagon weight divided by the number of
partial weighings.
(5) Minimum wagon weight

The minimum wagon weight shall not be iess
than 50d.
(6) Single axie or bogie weights

Single axle or bogie weights shall not be indicated
or printed without an associated warning that these
welghing results cannot be verified,
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(7) Agreement between indicating & printing
. devices.

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

» zero for digital devices

« bt greater than the absolute value of the
maximum permissibie error for weighing in
motion for analog devices.

(&) Weighing test method's

The appropriate procedures are specified in
paragraph 5(1) (pattern evaluation) 5(2) (initial
verification) and 5(3) (inspection) of this part.

() Static weighing:

An instrument to be used as a control
instrument shall meet the requirements of
paragraph 2(8)(iii)}{b) and paragraph
2(8)(i)(a) to 2(8)(i)(f) inclusive. The
maximum permissible errors shall comply
with Table I1.
(@) Muitiple load receptors :
Each load receptor shall be tested by
the static-weighing method both
_ independentiy and in combination.
(b) Zero-setting :
The instrument shall be capable of

setting to zero within % 0,25% of the
scale interval for a stationary load.

(c) Eccentric foading :
The indications for different positions
of the load shall comply with the
maximum permissible errors for the
given ioad,

(d) Verlfication standards :
The error of the standard weights or
masses used shall not be greater than
one-third of the maximum permissible
error for the load, as specified in
Table IT,

(e} Test ioads

(e-) Load at which errors are to be
determined

Errors shall be determined for test
loads of:

. Zere
. minimum capacity,

e maximum capacity, and at or near a
toad where the maximum
permissible error changes

(e-it} Distribution of test load

{e-iif)

{f

(ii)
()

(b)

Except for eccentricity test, standard weights
or masses shall be evenly distributed on the
load receptor.

Eccentricity tests :

Tests shall be carried out without excessive
stacking or overlapping of the load on the
load receptor provided that the conditions
are practical and safe, The test load shall
be equal to one half of the maximum capacity
rounded up to the next 1 tonne increment,
The test load shall be on the rails covering
the least area as is practicable and stacked
across each pair of supports of the load
receptor.

Discrimination tests ;

An additional load that is equat to 1.4 times
the scaie interval for a stationary load,
when gently placed on or withdrawn
from each load receptor in turn when
at equilibrium at any load shall change
the initial indication.

Weighing-in-motion
Wagen weighing :

The maximum permissible error for coupled
oF uncoupled wagon weighing shall be one
of the following values, whichever is greater:

. the value calculated according to Table
“ I, rounded to the nearest scale
interval.

. the value calculated according to Tabie
I, rounded to the nearest scale
interval for the weight of a single
wagon equal to 35% of the maximum
wagon weight (as inscribed on the
descriptive markings), or

. 1d.
Train weighing :

The maximum permissible error for train
weighing shall be one of the following values,
whichever is greater;

the value calculated according to Table I,
rounded to the nearest scale interval,

the value calculated according to Table I,
for the weight of a single wagon equal to
35% of the maximum wagon weight (as
Inscribed on the descriptive markings)
muitiplied by the number of reference
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wagons in the train (not exceeding 10
wagons) and rounded to the nearest scale
interval, or

« 1d for each wagon in the train but not
exceeding 10d

See Figure 1 for an illustration of this requirement.
(i} Verification standard
(a) Separate control instrument :

A controt instrument capable of being
used to determine the mass of each
reference wagon when stationary and

uncoupled shall be avaifable for in-
maotion tests. The error of that
instrument shall not be greater than
either of the following values:—-

« one-third of the appropriate maximum
permissible error for in-motion-
‘weighing in clause paragraph 2(8)(if)
of this part and Table I if the contrel
instrument is verified immediately
prior to the in-motion tests.

+ one-fitth of the maximum permissible
error if the control instrument is
verified at any other time.

FigureI
AUTOMATIC RAIL-WELGHBRIDGES
IHustration of maximum permissible errors and in-motion test requirements for a sample train
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An instrument constructed only for partial
weighing of two axle wagons may be used as the
control instrument provided that the alignment
calibration in Annex B has been successfully applied.

(b) Integrat control instrument

An instrument under test may be used as
the control instrument provided that it meets
the following requirements i—

tre 661 -]0%

. it must have an appropriate scale
interval or scale interval for stationary
land, and

s it must comply with the requirements
in paragraph 2(8)(i) and para
2(8)(iii){a) of this part.

An instrument constructed oniy for partial
weighing of two-axle wagons may be used as the
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control instrument provided that the alignment
calibration in Annex B has been successfully applied.

(9) Influence quantities
(i) Temperature ;

Instruments shail comply with the
appropriate metrological and technical
requirements at temperatures from - 10°C
to + 45°C,

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

Instruments shal be tested in accordance with
the static temperature tests in paragraph 8(1) of
Annexure A.

(if)y Main 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
instruments.

Instruments shail be tested in accordance with
main power supply (AC) test in paragraph 8(3) of
Annexure A,

(li) Battery Power supply (DC) :

Instruments that are powered by a
DC supply shali, comply with
appropriate metrological paragraph
and technical requirements in
accordance with paragraph 4(3)(viii)
of this part.

Instruments shai be tested in accordance with
the DC power supply test in paragraph 8(4) of
Annexure A,

(10) Conditions of use

(i) Use as a non-automatic weighing instru-
ment

An instrument that can be used as a
non-autematic weighing instrument
shall meet the requirements for
accuracy class III (medium accuracy)
and IIII {ordinary accuracy) under
specification for “non-automatic
weighing instruments” given in Heading
A of the Seventh Schedule.

(i) Scale interval for stationary load ;

Ifthe scale interval for stationary load
is not equal to the verification scale

interval {d), it shall be automaticaliy
out of service when the instrument is
in use for weighing-in-motion. In
addition, if the instrument is not
verified for use as a non-automatic
weighing instrument, the verification
scale interval for stationary load shall
net be readily accessible and shall only
be used for static testing.

3. Technlical requirement
(1) Composition :
Instruments shall include the following:
* one or more ioad receptors,
¢ aprons,
+ vehicle type identification devices (e.g. track
switch, load cells, transponder, etc.),
¢ Indicating devices,
s printer,
+ controi unit.
(2) Suftability for use :

Instrument shall be designed to suit the vehicle,
site and method of aperation for which they are
intended.

Instruments constructed only for partial weighing
shali not be used to weigh liquid loads or any other
load that may be subjected to fluctuations in its gravity
centre, unless there is a possibility to anticipate and
compensate for such fluctuations.

(3) Security of operation
() Accidental maladjustment :

Instruments shall be constructed so that
maladjustments likely to disturb their
metrological performance cannot normally
take place without the effect being easily
detected.

(it) Interlocks :

Interlocks shall prevent the use of any control
device that may aiter a weighing operation,

(W) Uncoupled wagon weighing ;

Instruments used for uncoupled wagon
weighing shall recognize and indicate the
following situations:
»  the passage of two or more coupled
wagons,

. the passage of two or more unooupled
wagons that is sufficiently close to
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cause either a malfunction of the
Instruments or errors exceeding the
appropriate maximum permissible
errors,

(iv) Useas a non-automatic weighing instrument :

An instrument to be used as a non-automatic
weighing instrument shall

» comply with the requirements of
accuracy class III or class IV of
“specification for non-automatic
welighing instruments prescribed in
Seventh Schedule Heading A, and

«  be equipped with an enabling device
for non-automatic operation that
prevents both automatic operation and
in-motion weighing.

(v} Zero setting device :

An instrument shall be equipped with
a semi-automatic or automatic zerc
setting device for each load receptor.
Its operation shall be possible only
when the instrument is in stable
equilibrium and when the rate of
correction is no more than 0.5d/s.

The range of the zero-setting device shall not
exceed 4% of the maximum capacity.

(4) Indicating and printing devices
(1} Quality of indication :

The weight indication shall be the self-
indicating type. Indicating and printing
device shall allow reliable, simple and
unambiguous reading of the results
by simple juxtaposition and shall bear
the name or symbol of the appropriate
unit of mass.

(i} Printing :
The minimum printout resulting from each
normal weighing operation shall be each
wagon weight in the case of wagon weighing

and total train weight in the case of train
weighing.

(i) Weighing range :
Instruments shaill not indicate or
print
. the weight of any wagon, or

» a totalized weight inclusive of any
wagon, that will cause a weighing
results less than Min or greater than
Max + 9d.

(iv) Operating speed:

The printer shall not print the welght
or any wagon that has travelled over
the load receptor at a speed outside
the range of operating speeds. An
appropriate Indication shall be
included on the printout for any wagon
weight not printed and subtotal may
be printed exclusive of unweighed
wageons provided that an indication
clearly specified that it is not the total
train weight. -

{v). Roll back :

(5) Instaliation

The weight indication and printout
shall not be altered due to any part of
any wagon travelling over the load
receptor more than once. If Rollback
takes place at the time of testing the
entire weighing operation has to be
repeated a new. The speed difference
shall not be more than 3 kmph,

(i) Fase of static testing -

The instrument shali be accessibie to
vehicle for moving test weights if it is
o be used as the control instruments.,

(%) Drainage :

If the weighing mechanism is
contained in a pit, there shall be a
provision for drainage to ensure that
no portion of the instrument becomes
submerged or partially submerged in
water or any other liquid.

(6) Descriptive markings

Instruments shall bear the foliowing basic
markings at each location having a weight indicating
or printing device.

(i) Markings shown in full

identification mark of the
manufacturer

identification mark of the importer (if
applicable)

designations of the instrument

serial number of the instrument on
each ioad receptor (if applicable)
weighing method (see item 3(1) under
part1)

maximum wagon weight-kg or t
minimum wagon weight-kg or t
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s notto be used to weigh liquid products
(if applicable}

»  full draught or number of partial
weighing per wagon

*  notto be used to weigh liquid product
(if applicable)

. maximum transit speed-km/h
»  direction of weighing (if applicabie)
+  wagons pushed/pulled (whichever is

applicable)

*  scale interval for stationary load (if
applicable)-kg

. ort

*  electric power supply voltage and
frequency-v...... Hz

(i} Marking shown in code
(a) Foralt instruments
s pattern approval mark

. accuracy class (for each weighing
method, if applicabie) 0.2, 0.5, 1 or
2.

*  maximum capacity Max-kg or t
*  minimum capacity Min-kg or t
* scaleinter d-kgort

. maximum operating speed V max-
km/h

. minimum operating speed V
min-km/h

(b) For coupled wagon and train weighing :
Marking required for each weighing method

applicable;
*  maximum number of wagons per
train -n max.
. minimum number of wagons per train
-n min.

(ili) Other markings :

The designation of the liquid(s) which
the instruments is designed to weight
(if applicable)

(V) Presentation of descriptive markings !
Descriptive markings shall be indelible
and of a size, shape and clarity that
permit legibitity under aAormal
conditions of use of the instrument

Markings shall be grouped together in a clearly
visible place on the instrument, either on a descriptive
plate fixed rear the indlcating device or on the indicating
device itself

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

(7) Verification marks
() Position :

Instruments shali have a place for the
application of verification marks. The
following applies for this place:

The part on which the marks are
located cannot be removed from the
instruments without damaging the
marks,

The place shall permit the easy
application of the marks without
changing the metrological qualities of
the instruments.

The marks shall be visible when the
instrument is In service.

(i) 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
follows:—

» 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 or a cavity bored into
the instrument.

» When the mark consists of an
adhesive transfer, a space shail be
provided for this purpose.

4. Requirements for electronic instruments
Electronic instruments shall comply with the
following requirements, in addition to the applicable
requirements of all other clauses.
(1) General requirements
() Rated operating conditions
Electronic weighing instruments shal|
be designed and manufactured so that
they do not exceed the maximum
permissible errors under rated
operating conditions.
(i}  Disturbances :
Electronic instruments shall be
designed and manufactured so that

when they are exposed to
disturbances, either
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(a) significant faults do not occur, or

(b) significant faults are detected and
acted upon.

Note : Afault equal to or less than the significant
fault (1d) is allowed irrespective of the value of the
error of indication.

(iiiy Durability

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

(v) Evaluation for compliance :

A pattern of an electronic instrument
is presumed to comply with the
requirements in paragraphs 4(1)i),
4(1)(ii) and 4(1)(iii) of this part if it
passes the examination and tests
specified in Annexure A,

(2 ) Application

(i) The reguirements in paragraph 4(1)(ii) of
this part may be applied separately for the
following:—

each individual cause of significant
fault, and/or

each part of the electronic instrument

(i) The choice as to whether to apply paragraph
4(1){#)(a) or paragraph 4(1)(ii)(b) of this
part is left to the manufacturer.

(3) Functional requirements
(i) Acting upon a significant fault .

When a significant fault has been detected,
a visual or audible indication shall be provided
and shall continue until the user takes action
or the fault disappears.

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

(i) Switch-on procedure :

Upon switch-on (in the case of electronic
instruments permanently connected to the
mains at switch-on of indication), a special
procedure shall be performed that indicates
ali the relevant signs of the indicator in their
active and non-active state for a sufficient
time to be easily observed by the cperator.

(iiy Influence factors :

An electronic instrument shall comply with
the requirements of paragraph 2(9) of this
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part and in addition it shall maintain its
metrological and technical characteristics at
a relative humidity of 85% at the upper limit
of the temperature range of the instrument.

(v} Disturbances .

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

The difference between the weight indication
due to the disturbance and the indication
without the disturbances (intrinsic error)
shall not exceed the significant fault (1d).

The instrument shali detect and act upon a
significant fautt.

(v) Warm up time .

During the warm-up time of an electronic
instrument, there shal! be no indication or
transmission of the welghing 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 shall
continue to function correctly and its
metrological functions shall not be
influenced.

(Vi) Mains power stipply (AC)

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

(viliy Battery power supply (0C):

An instrument that operates from a battery
power supply shall, whenever the voltage
drops below the manufacturer's specified
value, either continue o 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 this specification
and especially with the requirements in paragraph 4
of this part.



(i) Examinations

(ifi}

An electronic weighing instrument shall be
€xamined to obtain a generaj appraisal of
the design and construction.

Performance tests ;

An electronic weighing instrument or
electrontc device, as appropriate, shall be
tested as specified in the Annex to determine
their correct functioning,

Tests are to be conducted on the whole
instrument except when the size and/or
configuration of the instrument does not lend
Itself to testing as a unit. It such cases, the
separate electronic devices shall be
subjected to testing. It is not intended that
electronic devices be further dismantied for
Separate testing of components. In addition,
an examination shall be carried out 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
shall continue to function correctly as
specified in Annexure A,

Span stabifity tests :

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

When the instrument is subjected to the span
stability tests specified in paragraph 10 of
Annexure A.

The maximum allowable variation in the
errors of indication shail not exceed haif the
absolute value of the maximum permissible
error in Table II for the test load appiied on
any of the measurements,

Where the difference of the resuits indicate
a trend more than half the aliowable
variation specified above, the test shall be
continued untii the trend comes to rest or
reverses itself, or until the error exceeds the
maximum allowable variation,

5. Metrological controls

The metrological controls of instruments shall
consist of the following:—

pattern evaluation
initiai verlfication
in-service Inspection
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(1) Pattern evaluation
(i) Documentation :

(i

()

The application for pattern evaluation shall
include documentation which provides the
following information;—

. metrological characteristics of the
instrument;

. a standard set of specifications for the
instruments;

. a functional description of the
components and devices;

¢ drawings, diagrams and general soft
ware information (if applicable),
explaining the construction and
operation,

. any document or other evidence
demonstrating that the design and
construction of the instrument
complies with the requirements of this
specification.

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 instailed at a typical site and
at least one of the instruments or the major
component of an instrument shall be
submitted in a form suitable for simulation
testing in a iaboratory. Pattern evaluation
shall be carried out as prescribed under the
Model Approval Rules,

The evaluation shall consist of the tests
specified in paragraph 5(1)(iii) of this part,

Pattern evaluation tests :

instruments shall comply with the
following:.—

. the metrologicai requirements in
paragraph 2 of this part, particularly
with reference to maximum
permissible errors and, if appropriate,
when the instrument is operated in
accordance with the manufacturer’s
specification for products;

Noie: Evaluation for static weighing [paragraph

2(8)(1)) shall be exciuded uniess the instrument is
constructed for use as a control instruments

[paragraph 2(8)(iii)(b)].
* the technical requirement in paragraph 3 of

this part.
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Additionally, electronic instruments shall
comply with the requirements in paragraph
4 of this part.

{a) In-motion tests :

The instrument shall be tested in
accordance with the provisions in
paragraph 2{8)(ii) of this part by
reference to “initial verification” as
appropriate and shall comply with the
requirements in paragraph 2(7) of this
part. Errors shall be determined by
comparing the tests results with the
reference wagon mass derived as in
paragraph 2(8)(iii} of this part.

The range of speeds used during
these tests shall be in accordance with
the pattern specification.

{a-1) Uncoupled wagons :

Instruments for weighing individual un
coupled wagons shall be tested using
not less than five reference wagons
having a range of loads from zero load
(wagon tare weight) to that of a fully
loaded wagon. A minimum of five
weight indications or print outs of
each wagon shall be used for
assessing compliance with the
requirements in paragraph 2(8)(ii)(a)
of this part.

(a-II) Coupled wagons :

Instruments designed to weigh either
individual coupled wagons or a total
train of coupled wagons shall be
tested in either of the following
manners:—

+ By using a test train of empty
reference wagons and a test train of
both full and partially filled reference
wagons. Each test train shail be
comprised of not less than five (and
normally not more than 15) reference
wagons and shall be weighed
repeatedly and in each direction (if
applicable) to yield not less than 60
wagon weights or the equivalent in
total train weight,

» According to the requirements in
paragraph 5(2)(ii} of this part,

« Each weight indication and printout
obtained in the test shail be used for
assessing compiiance  with
requirements in either paragraphs

2(8)ii)(a) or 2(8)(ii)(b) of this part,
as appropriate:

PROVIDED that where test wagons are
not available loatled wagon weighed
on a static machine fulfilling conditions
laid down in paragraph 2{8)i)d) of
this part shall be used as a reference
wagon. -

{b) Simulation tests :

Influence factors shall be applied during
simulation tests in a manner that will reveal
an alteration of the weighing results for any
welghing process to which the instrument
could be applied, in accordance with the
following:—

paragraph 2(9) of this part for all
instruments

Paragraph 4 of this part for electronic
instruments.

When conducting such tests on a lcad celt
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 I1.

If the metrological characteristics of the load
cell, or other major component has been
evaluated in accordance with the
requirements of the OIML International
Recommendation R60 or any other
applicable Recommendation that evaluation
shal! be used to aid in the pattern evaluation,
if so requested by the applicant.

Note : Since the requirements of this clause
apply only to the instrument submitted for pattern
evaluation and not to those subsequently submitted
for verlfication, the means used to determine if the
appropriate maximum permissible error or maximum
allowable varlation has been exceeded will be decided
and mutually agreed upon between the Metroiogical
Autharity and the applicant. Following are examples
of these means:—

» an adaptation of the Indicating device to give
greater resolution than that of the scale
interval;

+ the use of the scale interval for stationery
load,

« the use of change points;

+ any other means mutually agreed upon.

(3) Tests for compliance to determine
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(V)

(v}

compliance with the requirements in
paragraphs 3(3) and 3(4) of this part.

Provisions of means for testing :

For the purpose of testing, the applicant may
be required to furnish the Metrological
Enforcement Authority with the test vehicles,
material, qualified personnel and a controf
instrument, The instrument under test may
be used as a control instrument provided it
complies with the requirements in paragraph
2(B)(iii)(b) of this part.

Piace of testing :

Instruments submitted for pattern approva!
may be tested at the foliowing places:

. a site at which all necessary tests can
be conducted and agreed upon
between the Metrological Authority
and the applicant,

»  alaboratory considered appropriate
by the Metrologicat Authority,

*  any other suitable place mutually
agreed upon by the Metrological
Authority and the applicant.

(2) Verification

(i)

(i)

(iii)

Tests :

Instruments shali comply with the
requirements In paragraph 2 [except 2(9)]
and paragraph 3 of this part for any
product(s) for which they are intended and
when operated under normal conditions of
use

Tests shall be carried out in-situ, in a normal
installation, The instruments shall be installed
so that an automatic weighing operation will
be virtually the same for testing as it is for a
transaction,

In-motion tests ;

In-motion tests shall be conducted in
accordance with paragraph 5(1)(Hi)(a) of this
part with the exception that the types of
vehicles and, for test with coupled wagons
the number of vehicles in the test train shall
be in accordance with the normal operation
of the instruments and used in accordance
with paragraph 6 of this part.

Provisions of means of testing ;

For the purposes of testing, the applicant
may be required to furnish the enforcement
authority with the test vehicles, material,

qualified personnel and a control instrument.
The instrument under test may be used as
a control instrument provided it complies
with the requirements in paragraph
2(8)(iii)(b) of this part.

(v) Place of testing :

Verlfication test shall be conducted entirely
at the place of installation and during testing,
the instrument shall Include all parts which
form the assembly as intended for normal
use.

(3) Inspection .

Inspection shali be carried out in accordance with
the same provisions as in paragraph 5(2) of this part
for verification with the exemption that the maximum
permissible errors applicabie for inspection shall be
applied.

6. On site test methods
(1) Proportion of reference wagons in 2 test train

The proportion of reference wagons to the
remaining wagons in a test train shall be in accordance
with Table-1V,

TABLE IV
Total number of Minimum number of
wagons in test train{n) reference wagons
n<10 n
10 <n <30 10
30<n 15

(2) In-motion tests with coupled wagons

If the number of reference wagons is less than
the total number of wagons in a test train, the
reference wagons shall be distributed throughout the
train,

(3) In motion tests with liguid load

When using liquid ioad, tests shall be consistent
with the intended use of the instrument.

ANNEXURE A

TEST PROCEDURES FOR AUTOMATIC RAIL-
WEIGHBRIDGES

{Mandatory)
Meaning of symbhols:
I = Indication
L = Load
AL = Additional load to next changeover point
P =14 0.5d - AL = Indication prior to rounding
Pn= nth indication prior to rounding
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d = Scale interval
E=P-L=error

Eg = Error calculated at zero

E. = Corrected error

mpe = Maximum permissible error
EUT = Equipment under test

Max = Maximum capacity

Min = Minimum capacity

1. Documentation [5(1)(i)]

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 operationai manual.

2. Comparing construction with documentation
5(1)(i)

Examine the various devices of the instrument
to ensure compliance with the documentation,

Examine the simulator to ensure that it is
adequate for train movement simulation. It shall
provide the signais from track switches, or other
vehicle type Iidentification devices, normally
transmitted when a vehicle passes over the weighing
system. It is not expected to simulate effects such as
dynamic loading.

3. Initial examination
(1) Metrological characteristics .
Note metrological characteristics in the test report.
(2) Descriptive markings [3(6)] ©
Check the descriptive markings.
(3) Verification marks [3(7)]
Check the arrangements for verification marks.
4. General

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

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.

Adiust the EUT as closely as practicable to zero
pricr to each test, and do not readjust it at anytime
during the test, except to reset it if a significant fault
has been indicated.

The deviation of the no-load indication due to
any test condition shall be recorded, and any load

Yot 48— N1

indication shali be corrected accordingly to obtain the
weighing results.

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

(i} Indication with & scale interval smaller
thand

If an instrument with digital indication has a
device for displaylng the indication with a
smalier scale interval, this device may be
used to calculate the error If a device is
used it should be noted in the test report.

(2) Calculation of error !

For instruments with digital indication with a test
scale interval [see note in S(1){II(b)] less or equal to
0.1 d, the device may be used directly to read the
error.

For instruments with digital indication and with
a test scale interval greater than 0.1.d, changeover
points are used to determine the indication of the
instrument, prior to rounding, as follows:—

At a certain load, |, the indicated value, [, is
noted. Additional weights of for example 0.1d are
successively added until the indication of the instrument
is increased unambiguously by one scale interval (I+d).
The additional load -L added to the load receptor gives
the indication, P, prior to rounding by using the following
formula:—

P=I+O-5d'r"\l_
The error prior to rounding is:
E=P-L

Thus E=(I1+0.5d-ab)-L

Example : An instrument with a scale interval,
d, of 10 kg Is loaded with 1000 kg and thereby indicates
1000 kg. After adding successive weights of 1 kg. the
indication changes from 1000 kg to 1010 kg at an

additional load of 3 kg. Inserted in the above formula
these observations give:

P = (1000 + 5 - 3) kg = 1002 kg
Thus the true indication prior to rounding is 1002 kg,
and the error is:
E = (1002 - 1000) kg = 2 kg

5. Test program
(1) Paitern evaluation [5(1)] !

All tests of paragraphs 6 to 10 of Annexure A
shall normally be applied for pattern evaluation.

The tests for paragraphs 6 to 10 of Annexure A
shall be performed with static load, a wheel movement
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simutator (switches) may be used if necessary for the
calcutation of the weighing results.

(2) Initial verification [5(2)] :

Initial verification tests normaily only includes the
tests in paragraph 11 of Annexure A.

The test shall include all dynamic in-motion
effects corresponding to normal operation of the
instrument.

6. Performance tests during pattern evaluation

The equipment under test shouid have the
foltowing items associated with it, for the purpose of
testing:—

+ Weight simulator,
= Train wheel simulator.

 For practical reasons, the weight simulator
may take various forms. For example, it may
be a weigh pan or platform scale of
approximately 1/1000th of the weight range
of a site installation.

Whichever method is adopted, it must be
independently calibrated and readable to at least 0.1d.

(1) General conditions
(i) Temperature :

The tests shall be performed at a steady
ambient temperature, usually normal room
temperature unless 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 given instrument without being
greater than 5°C and the rate of change
does not exceed 5°C per hour.

(i) Powersupply :

Instruments using electric power shall
normally be connected to the power supply
and “on" throughout the tests,

(i) Automatic zero-setting .

During the tests, the automatic zero-setting
device may be switched off. When this is
done it should be mentioned in the test
report,

For certain tests the test description specifies
whether the automatic zero-setting shall be
operative ar inoperative,

{iv) Recovery:

After each test the instrument should be
allowed to recover sufficiently before the
following test.

(2} Checking of zero
(1) Range of zero-setting [3(3)(iv)]
(a) Semi-automatic zero-setting :

This test shall not be carried out
during the span stabifity test.

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 fncrementing
the test load until the zero-setting
device fails to re-zero when activated.
The maximum load that can be
rezeroed is the positive portion of the
zero-setting range.

To test the negative portion of the
zero-setting range, recalibrate the
instrument with an additional weight
on the load receptor at the zero and
span points. This additional weight
should be greater than the negative
zero-setting range. 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.

Recalibrate the instrument without
this additiona! weight.

(b) Automatic zero-setting :

This test shall not be carried out
during the span stability test.

With the load receptor empty, add
weights in small quantities and after
each weight is added allow time for
the automatic zero-setting device to
function to see if the instrument is re-
zeroed automatically. Repeat this
procedure until the instrument will not
be re-zeroed automatically. The
maximum load that can be re-zeroed
s the positive portion of the automatic
zero-setting range.
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To test the negative portion of the
zero-setting range recalibrate the
instrument with an additional weight
on the ioad receptor at the zero and
span points. This additional weight
* should be greater than the negative
zero-setting range. Then remove
welghts and after each weight is
removed, allow time for the automatic
zero-setting device to function to see
if the instrument is re-zeroed
automatically. 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.
Re-zero the instrument without this
additional weight.

(3) Setting to zero before loading :

For instruments with digital indication, the
adjustment to zero, or the determination of the zero
point is carried out as described in paragraph 6(5)(i}
of this Annexure,

(4) Association of indicating and printing device [2(7)]

If the instrument has more than one indicating
device, the indications of the various devices (both
indicating and printing) are compared during the test.

(5) Non-automatic tests of the control instrument

Note : This sub-clause is only applicable to
instruments which are to be used as control
jnstruments,

(i) Accuracy of zero-setting [28)(0(b)]
(a) Semi-automatic zero-setting ;

The accuracy of the zero-sefting device is
tested by setting the instrument to zero and
then determining the additional load at which
the indication changes from zero to one
scale interval above zero. The error at zero
is calculated according to the description in
paragraph 4(2) of this part.

(b) Automatic zero-setting .
The indication is either brought outside the
zero range, or the automatic zero-setting is
disabled. Then the additlonal load at which
the indication changes from one scele
interval to the next above Is determined and
the error is calculated according to the
description in paragraph 4(2) of this
Annexure. It is assumed that the error at
zero load would be equal to the error at the
load in guestion.
(i) Deterrination of welghing performance
(a) Preloading :
Before the first weighing test the
instrument shall be preloaded once to
Max.
(b) Weighing test [2(8Xixe-1)]:
Apply substitution material from zero up to
and including Max, and then remove the
material back to zero. When determining the
initial intrinsic error; at least ten different load
values are selected, and for other weighing
tests at least five are selected, The values of
the loads selected shallinclude Max and Min,
and values at or near those at which the
maximurn permissible error (mpe) changes.
It should be noted that when loading or
unioading weights the load must be
respectively increased or decreased in a
uniform progression.
(iff) Dlscrimination test [2(8)1)(vi)] :
The following tests are performed with three
different loads, e.g. Min, 0.5 Max and Max,
Aload plus suffident substitution materiai (e.g.
10 times 0.1 d) is placed on the load receptor,
The additional material is then successively
removed untii the indication, 1, is decreased
unambiguously by one actual scale interval, I-
d. Replace substitution material equivalent to
0.1 d and then a load equal to 1.4 d shali be
gently placed on the load receptor and the
result will be increased by one actual scaie
interval above the initial indication, I + d.

Example : instrument with d = 10g

Add1/10d=1gadd 1. 4d=14g

I+d

d

f’———-—l
190 g u 200¢g ‘ lzl[)g

It )

2 . L1

)

1!
1-d=190g [=200g



444 _THE GAZETTE OF INDIA: EXTRAORDINARY

[ParT II—Skc, 3(1)]

The indication at start is I = 200g. Remove
additional weights until the indication changestoI-d
= 190g. Add 0.1d - 1g and thereafter 1.4 d = 14g.
The indications must then be

I+d=210g.
7. Additional functionality
(1) Warm-up time test {[4(3)(v}]

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

(ii) Reconnect the instrument and switch on while
observing the indicating device, Verify that
it is not possible to initiate automatic
weighing or printout until the indication has
stabilized or until completion of the warm-
up time if this is specified by the
manufacturer,

(i) As soon as the indication of the indicating
device has stabilized, set the instrument to
zero and determine the error of zero-setting,

(v) Apply a load close to Max. Determine the
error by the method in paragraph 4(2) of
this Annexure.

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

(2) Agreement between indicating and printing devices

{27)].

During the course of the tests verify that for the
same [oad, the difference between any two | ndicating
devices having the same scale interval is as follows:

Zero for digital indicating or printing devices;

Not greater than the maximum permissible error
for weighing-in-motion for analogue devices.

8. Influence factor tests
SUMMARY OF TESTS

Test Characteristics Conditions
under test applied

(1) Static temperature  Influence factor mpe(*)

(2) Damp heat, steady
state

Influence factor mpe

{3) Mains power supply  Influence factor hpe
voltage variation (AC)

(4) Battery power supply Influence factor mpe
Voltage variation (DC)

(*) mpe : maximum permissible error

(1) Static temperature tests [2(9)(1)] :

Static temperature tests are carried out according
to Table V.

TABLEV

EnwirvnmentafPhepomena Test Specification

Reference of 20°C

Specified high for 2 hours
Specified iow for 2
hours

5°C

Reference of 20°C
Supplementary information to the test procedure

Object of the test : To verify compliance with
the provisions in paragraph 2(9)(i) of part II under
conditions of dry heat (non-condensing) and cold.

Temperature

Test procedures in brief ;

Precondition : 16 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 is
to be “on” for the duration of the test.

Stabilization : 2 hours at each temperature under
“free air” conditions.

Temperature : As specified in paragraph 2(3)(1) of
part I1.

Temperature sequence : Reference tempera-
ture of 20°C;
Specified high
temperature;
Specified low
temperature;

A temperature of
5°C;

Reference
temperature of 20°C.

Number of test cycles : At least one cycle.

Weighing 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 to a value
near zero). The EUT shall not be readjusted at any
time during the test.

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

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

(e) indications (as applicable);
(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 I

(2) Damp heat, steady state [4(3)(iii) )

Damp heat, steady state tests are carried out
according to Table VI.

TABLE VI
Environmental Phenomena Test specification
Damp heat, Steady state Upper limit
temperature and
relative humidity of
85% for 2 days (48
hours)

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURE

Object of the test : To verify compliance with the
provisions in paragraph 4(1)(i) of part 11 under
conditions of high humidity and constant temperature.

Precondition : None required.

Condition of the EUT : Normai power supplied and
“"an” 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, adjustittoa value near
zero). The EUT shall not be readjusted at any time
during the test.

The handling of the EUT shall be such that no
condensation of water occurs on the EUT,

Stabilization : 3 hours at reference temperature and
50% humidity.

2 days (48 hours) at the upper limit temperature
as specified in paragraph 2(9)(i) of part II.

Temperature : Reference temperature of 20°C
and at the upper limit as specified in paragraph 2(9)(i)
of part 11.

Relative humidity | 50% at reference temperature;
85% at upper limit temperature.

Temperature-humidity sequence : Reference
temperature of 20°C at 50% humidity;

Uzer g4t — 12

The upper limit temperature at 85%
humidity;

Reference temperéture of 20°C at 50%
humidity.
Number of tesycycles : At ieast one cycle.

Weighing test and test sequence : After
stabilization of the EUT at reference temperature and
50% humidity, apply at least five different test loads or
simulated loads and record:

(a) date and time;

(b} temperature;

(c) 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 2 days (48
hours). Following the 2 days, apply at least five test
loads and record the data as indicated above. Allow
full recovery of the EUT befere any other tests are
performed.

Maximum allowable variations : All errors shall be
within the maximum permissible errors specified in
Table I1.

(3) Mains power supply voltage variation (AC, D 208X

Power voltage variation tests are carried out
according to Table VIL.

TABLE VII
Environmental phenomena Test specitication
Voltage variation Reference voltage
Reference
voltage+10%
Reference voltage—
15%
Reference voltage
SUPPLEMNTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test : To verify compliance with the
provisions in paragraph 2(S)(ii) of part II under
conditions of voitage variations,

Test procedures in brief ;
Precondition : None required.
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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
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 level of voltage.

Number of test cycles ; At least one cycle,

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

Test sequence : Stabilize the power supply at the
reference voltage within the defined fimits and record:

(a) date and time;

(b) temperature;

(c) relative humidity;

(d} power supply voltage:

(e) testloads;

(f) indications (as applicable);
(Q) errors;

{h} functional performance.

Repeat the test weighing for each of the voltages
and record the indications.

Maximum allowable variations : All functions shall
operate as designed. All errors shall be within the
maximum permissible errors specified in Table 1T,

8(4) Battery power supply voltage variation (DC)
[2(9)(ii) and #(3)(viii)]

Test method : Variation in DC power supply. Where
the EUT continues to operate below the stated battery
voltage, the foliowing test shall be conducted using an
equivalent variable DC power source.

Object of the test : To verify compliance with the
provisions in paragraph 2(9)(iii) ard 4(3){viil) of part
IT under conditions of varying DC power supply, The
requirements shall be met either by use of an
equivalent variable OC power source or by allowing
the battery voltage to fall by use.

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

Test procedures in brief : The test consists of
subjecting the EUT to DC power variations when the

former is operating under normal atmospheric
oconditions with one test load or simulated load between
50% and maximum capacity of the EUT.

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

Number of test cycles : At least one cycie.
Conduct of the test :
Precondltion : None required.

Test equipment : Variable DC power source;

Calibrated voltmeter;

Load cell simulator, if
applicable.

Condition of the EUT : Normal power supplied and
"on" for a ime period equal to or grater than the warm-
up time specified by the manufacturer.

Adjust the EUT as ciose 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 leve! of voltage,

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

(3) date and time;

(b) temperature;

() relative humidity;

(d) power supply voltage:

{e) test load:

(f) indications (as appliczble);
(@) errors;

{h) functionat performance.

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

Maximum allowable variations : All functions shali
Operate as designed. All errors shall be within the
maximum permissibie errors specified in Table I1.
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9. Disturbance tests 4(1)(ii) and 4(3)(iv}

SUMMARY OF TESTS

;5;*_ ) Characteristic  Conditions
under test applied

1. Voltage dips and Disturbance sf(*)
short Interruptions
2. Electricai fast Disturbance sf
transients/burst
immunity
3. Electrostatic Disturbance sf
discharge
4, Electromagnetic Disturbance sf
susceptibility

(*) sf : value of the significant fault [see 4(2)(v) of
part 1.}

(1) Voltage dips and short Interruptions

Short time power reduction (voltage dips and
short interruptions) tests are carried out according to
Table VIII.

TABLE VII1
Environmental phenomena Test Specificatiori
Interruption from
reference voltage
to zero voltage for

one half ¢cycle
Interruption from
reference voltage
to 50% of
reference voltage
for two half cycles
These malns
voltage interrup-
tions shall be
repeated ten times
with a time interval
of at least 10
seconds

SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test : To verify compliance with the
provisions in paragraph 4(1)(ii} of part I under
conditions of short time mains voltage interruptions
and reductions.

Test precedures in brief :

Precondition : None required.

Condition of the EUT ; Normal power supplied and

“on” for a time perlod equal to or greater than the
warm-up time specified by the manufacturer.

Voltage dips and short

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

Number of test cycles : At least one cycle.

Weighing test and test sequence : 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;

{c) relative humidity;

{d) power supply voltage;

(e) testload;

(f) indications (As applicable);
(g) errors,;

(h) functional performance.

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

Reduce the power supply to 50% of nominal
voltage for a period equal to two half 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 either shall
not exceed the values given in paragraph 4(2)(v) of
part I, or the EUT shall detect and act upon a significant
fauit,

(2} Electrical fast transtents/burst immunity

Electrlcal fast transients/burst immunity tests are
carrled out for 2 minutes with a positive polarity and
for 2 minutes with a negative polarity and according
to Tables IX, X and XI.

TABLE IX

PORTS FOR SIGNAL LINES AND CONTROL
LINES

Environmental phenorena Tes_t__specfﬁcarfon
0.5k V (peak)

) - T
5/50 naTl; I

Fast transient common mode

5 H, rep. frequency

Note : Applicable only to ports or interfacing
with cables whose total tength may exceed 3m
according to the manufacture’s functional specification.
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TABLE X
INPUT AND OUPUT DC POWER PORTS

Environmental phenomena Test specification

Fast transient common mode 0.5 k V (peak)
5/50 ns Ty/Th
5 kHz rep. frequency
Note: Not applicable to battery operated

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

TABLE XI
INPUT AND OUTPUT AC POWER PORTS

Environmental phenomena Test specification
Fast transient common mode 0.5k V {peak)

3/50 ns Ty/Th

5 H, rep. frequency
Note: Not applicable to battery operated appliances
that cannot be connected to the mains while in use.

A coupling/decoupling network shall be applied

for testing AC power ports.
SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test: To verify compliance with
the provisions in paragraph 4(1)(ii) of part IT under
conditions where fast transients are super-imposed
on the mains voltage, interruptions and reductions.
Test procedures in brief:

PrecondIition; None required.

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.

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

Stabilizatlon: Before any test stabilize the EUT
under constant environmental conditions.

Weighing test: Stabilize ali factors at nominal
reference conditions. Apply one load or simulated
load between 50% and maximum capacity of the
EUT and record the foilowing with and without the
transients:

(a) date and time;

(b} temperature;

(c) relative humidity;

(d) test load;

(e) indications (as applicable);
(f} errors;

{(g) functional performance.

Maximum allowable variations: The
difference between the welght indication due to the
disturbance and the indication without the
disturbance either shall not exceed the vaiue given
in paragraph 4(2){v) of part [ or the instrument shall
detect and act upon a significant fault.

(3) Efectrostatic discharge

Etectrostatic discharge tests are carried out with
test signals and conditions as glven in Table X]I.

TABLE XII

Environmental phenomena Test specification

Electrostatic discharge 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. Alr discharges shail be used where contact
discharges cannot be applied. Tests with other {lower)
voltages than those given in Table X are not required.
SUPPLEMENTARY INFORMATION TO THE TEST
PROCEDURES

Object of the test: To verify compliance with
the provisians in paragraph 4(1)(ii) of part II under
conditions where electrostatic discharges are applied.

Test procedures in brief:

Precondition: None required.

Condltion 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.

Adjust the EUT as close to zero indication as
practicable prior to the test. The EUT shall not be re-
adjusted at any time duri ng the test except to reset
if a significant fault has been indicated.

Stabllization: Before any test stabilize the EUT
under constant environmental conditions.

Weighing test: Stabilize ali factors at nominal
reference conditions. Apply one load or simulated
load between 50% and maximum capacity of the
EUT and recoid the fotlowing with and without
electrostatic discharge:

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

(¢} relative humidity;
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{d) test load;

(e) indications (as applicable);
(f) errors;

(g) functional performance.

Maximum allowable variations: The
difference between 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 F or the instrument shall
detect and act upon a significant fault.

10. Span stability test (4)(iii)

SUMMARY OF TEST
Test Characteristic Condition
under test applied
Span stability Stability 1/2 absolute
mpe(*)

{(*) mpe: maximum permissibie error on initial
verification in Table II. Note: The maximum
permissible error for the zero point shali also be taken
into consideration.

Test method: Span stability.

Object of the test: To verify compliance with
the provisions in paragraph 4(4)(iii) after the EUT
has been subjected to the perfermance tests.

Reference to standard: No reference to
international standards can be given at the present
time.

Test procedures in brief: 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
normal laboratory environment) at varlous intervals:
pefore, during, and after the EUT has been subjected
to perfermance tests.

The performance tests shall include the
temperature test and, If applicable, the damp heat
test; an endurance test shall not be included. Other
performance tests listed in this Annex may be
performed.

The EUT shall be disconnected twice from the
mains power supply (or battery supply where fitted)
for at least 8 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.

(L= =19

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-on for at

ol ct)— N3

least five hours, and at least 16 hours after the
temperature and damp heat tests have been
performed. ’

Test severities:
Test duration:

28 days or the time perlod necessary to conduct
the performance tests, whichever is less.

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

Test load: near maximum capacity (Max): the
same test weights shall be used throughout the test.

Maximum allowable variations: The
variation In the errofs of indication shall not exceed
half the absolute value of the maximum permiss|ble
error In Table 11 for the test load applied on any of
the n measurements,

Number of test{n): At least 8 except where
the differences of the results indicate a trend more
than haif the allowable variation specified, the
measurements shall be continued until the trend
comes to rest or reverses itseif, or until the error
exceeds the maximum allowable variation,

Precondition: None required.

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.

Adjust the EUT as close to zero indication as
practicable before each test. The automatic zero-
tracking should be made inoperative during the test
(if the EUT Is so equipped).

Test sequence: Stabilize all factors at nominal
reference conditions.

Adjust the EUT as close to zero as possible.

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

Initial measurement

Determine the span error using the foliowing
method:

1. Determine the initial zero error (E )

If necessary disable any automatic zero-setting
or zero-tracking devices, by piacing a “zero weight”
of for example 10 times the scale interval on the
load receptor. Note the indication at zero (Io).

Either by use of an indicator with a suitable
higher resolution scale interval or using the change
point weight method in paragraph 4(2)(ii) of
Annexure A (noting the total addition change point
weight * Lo) determine and record the initial zero
error (E ).
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2. Determine the -error -at near Max capacity
(EL)

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

Either by use of an indicator with a suitable
higher resolution scale Interval or using the change
point weight method in paragraph 4(2)(H) of
Annexure A (noting the total addition change point
weight * Lo) determine and record the error at near
Max capacity {(ED).

Record:
(a) date and time;
{b) temperature;
(c) barometric pressure;
(d} relative humidity;
(e) value of 0.1 d;
(f) test load;
{g) total of added change point weights at
zerg load oly;
(h) totai of added change point weights at
test load oL;
(i) the following indications;
¢ indication at zero (Io);
® the indication of test load (1L,
(j) calculate;
¢ initial zero error Eq;
¢ error at test load (E).
(k) change in location

and apply all necessary corrections
resulting from variations of temperature,
pressure, etc. between the various
measurements.

Immediately repeat steps 1 and 2 four
more times and determine and record the
average value of the error for the five
tests,

Subsequent measurements

After observing the time between
measurements requirement repeat the
test sequence 1 to 2 once recording the
data above unless:

¢ either the result is outside the
maximum allowable variation, or

® the range of the five readings of the
Initial measurement is more than 0.1
d, In which case continue four more
times repeating steps 1 and 2

recording the data above and
determine and record the average
value of the error of the five tests,

The measurements shall continue until there
are at least 8 measurements except where the
differences of the results indicate a trend more than
half the allowable 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.

11. In-situ tests
(1) General:

Note the accuracy class required for wagon
weighing and train weighing.

Ensure that the desired scale interval and the
maximum wagon weight comply with Table I1I Check
that the minimum capacity complies with paragraph
2(4) of part II.

Check that the minimum wagon weight
complies with paragraph 2(5) of part I1.

For pattern evaluation, testing may be carried
out for coupled weighing, uncoupled weighing or train
weighing depending on the approval required by the
applicant,

For initial verification, tests shall be carried out
corresponding to the normat site operation of the
instrument.

{(2) Rail alignment:

If exemption from the alignment cafibration at
Annexure B Is required, alignment of +1 mm must
be demonstrated to the satisfaction of the
metrological authority by means of:

® survey by the authority;

® submission of independent survey results;

& other mutually acceptable procedure.,
(3) Controf instrument:

Establish whether or not the instrument is to
be used as the control instrument. If it is to be used
as the control instrument it shall comply with
paragraph 2(8)(iii}b) of part II.

If not the static weighing [2(8)(i)] shall be
omitted.

If wagons have to be moved over some distance
from the controf instrument to the EUT, the conditions
must be closely controlled. Differences in weather
conditions will cause errors which will not be
determinable and so this shouid be avoided where
possible,
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(4) Static weighing [2(8)(()]:

Apply test loads from zero up to and including
Max, then remove the test loads back to zero. Ensure
that the error is recorded at change in load (normally
in steps of cne tonne). Ensure that errors are
recorded in line with paragraph 4(2) of Annexure A.
Record the errors and compare them to the limits in
Table II,
(5) Eccentricity tests [2(8)(i)(e-IIT)]:

Apply the eccentricity test only where it is
practical and safe to do so. On installations where

the weighed length Is very short it may not be possible
to apply this test fully. If so note the reduced load.

(6) Coupled weighing [5(1)(ii)(a-Il)]
(i) Static welghing (empty):
Select the required number of reference wagons

as in Table IV and weigh them individually, statically
and uncoupled on the control instrument.

Any errors shall not exceed the appropriate mpe
as given in Table L,

(iiYCoupled wagon weighing (empty):

Record the wagon weights of the coupled
reference wagons, In-motion [6(2)] as they are
displayed or printed by the instrument under test at
a variety of speeds up to the maximum, Record the
errors.

The Instrument under test must behave
correctly for the condition of operating speed
[3(4)(iv)]. The printer shail not print the weight of
any wagon that has travelied over the load receptor
at a speed outside the range of operating speeds,
An appropriate indication shail be included on the
printout for any wagon weight not printed. A sub-
total may be printed exclusive of wagons which have
not been weighed provided that it is indicated it is
not the total train weight.

The instrument shall also operate in the
following manner in the case of rollback [3(4)(v)].
The roli-back condltion shall be detected
automatically and the weighing process shall be
aborted, i.e. the instrument shall either:

(a) not indicate or print any weighing result,
or

(b) give a clear indication that any indicated
or printed weighing result may not be
correct.

Repeat the in-motion tests to obtain not less
than 60 wagon weights.

(i) Static weighing (full):
Select the required number of reference wagons

(see Table IV} and weighs them individ ually, staticaily
and uncoupled on the control instrument.

Take note of the need to only particularly fill
some of the wagons.

Any errors shall nct exceed the appropriate mpe
as given in Table [,

() Coupled wagon welghing (full):

Record the wagon weights of the coupled
reference wagons, in-mation as they are displayed
or printed by the instrument under test at a variety
of speeds up to the maximum. Record the errors.

The instrument under test must behave
corredtly for the condition of operating speed 3(4)(v).

. The printer shall not print the weight of any wagon

that has travelied over the load receptor at a speed
outside the range of operating speeds. An appropriate
indication shall be included on the printout for any
wagon weight not printed. A sub-totai may be printed
exclusive of wagons which have not been weighed
provided that it is indicated it is not the total train
weight,

The Instrument shall also operate in the
following manner in the case of rollback 3(4)}(v). The
roll-back condition shall be detected automatically
and the welghing process shall be aborted i.e. the
instrument shall either:

(a) not indicate or print any weighing result,
or

(b) give a clear indication that any indicated
or printed weighing result may not be
correct.

(7) Uncoupled weighing [5(1 Jhia-1)].

() Static weighing:

Select not less than 5 wagons and fill them
with a range of loads from zero load to

that of a fully loaded wagon and weigh
them statically on the control instrument.
(1) Uncoupled wagon weighing:

Record the wagon weights of the
uncoupled reference wagens, in-motion,
as they are displayed or printed by the
instrument under test at variety of
{controlled) speeds including near Max,
near Min and the typical site operating
speed. Record the errors.

The instrument under test must behave
correctly for the condition of operating
speed 3(4)(iv). The printer shall not print
the weight of any wagon that has travelled
over the load receptor at a speed outside
the range of operating speeds. An
appropriate indication shall be included
on the printout for any wagon weight not
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printed. A sub-total may be printed
exclusive of wagons which have not been
weighed provided that it is indicated it is
not the total train weight.

A minimum of 5 weight printouts of each
wagon shall be obtained.

(8) Train weighing
Tests are the same as in paragraph 11{6)
of this Annexure and may be carried out
in conjunction with paragraph 11(6) of this
Annexure without repeating the test, if
both modes of operation are required.
The welghts of the reference wagons shall
be summed and any errors shall not
exceed the appropriate mpe as given in
Table I and applied to the summation.
ANNEX B
ALIGNMENT CALIBRATION OF SINGLE-AXLE
WEIGHING INSTRUMENT

The alignment calibration is not recommended
as an adequate substitute for verification of reference
wagons by full draught weighing and shall only be
applied under the conditions in paragraph 2(8)(iii)(b)
of part II.

1. The alignment calibration applies to
instruments that operate by partial weighing of two-
axle wagons and the same instrument Is required
for use as the control Instrument for the purposes of
determining the mass of reference wagons in
paragraph 2(8)(ili)(b) of part II.

2. Instruments that operate by partfal weighing
are exempt from the alignment cafibration procedure
provided the following:—

e the top surface of both ralis along the
length of the weight zone are verticaily
aligned to +1 mm, and

e the alignment has been checked along
both ralls at not less than two positions
on the load receptor and not less than
two positions within a wagon length from
the load receptor on each associated
apron.

3.For instruments not covered by para 2 of
Annexure B, a callbration correction shall be
determined by application of the alignment calibration
procedure in para 4 of Annexure B. This calibration
correction shall be added to each totalized wagon
weight to determine the mass of each reference
wagon.

4. The alignment calibration is conducted with
the use of a single empty uncoupled wagon of a
wheelbase similar to those wagons used for in-motion
testing. An example of an alignment calibration is
given in para 5 of Annexure B.

(1) While motionless, each axle shall be
weighed in the centre and at each end of
the load receptor.

(2) The six weight indications noted in para
4(1) of Annexure B shall be summed up
and the result divided by three.

{3) Standard weights, as specified in para 4(4)
of Annexure B shail be evenly distributed
over the empty wagon and the weighing
procedure in para 4(1) and (2) of
Annexure B shall be repeated.

{(4) The sum of the standard weights referred
to in para 4(3) of annexure B shall be at
least equal to the larger of the following
values:—

e the difference between the
maximum capacity and 1.5 times the
weight of the wagon as determined
in para 4(2) of Annexure B with the
result rounded down to the nearest
1 tonne;

« 10 tonne,

(5} The difference between the results of the
computations in accordance with para 4(2)
and (3) of Annexure B shall be subtracted
from the total value of the standard
weights, the result being the calibration
correction.

5. Example of alignment calibration test sheet

Accuracy class: 1

Maxlm{um capacity: a = 35t

Typical wagon tare weight: b = 11.5t

Mass of standard weights required: ¢ = 17¢

(& - 1.5b, rounded down)

Scale interval: 0.1 t

Scale Interval for stationary load: 0.01 t
TABLE XII

Positian on foad receptor Indicated weight (t)
Empty Loaded wagon
First axle  Leading end 5.76 14.27
Middle 5.75 14.26
Trailing end 5.75 14.26
Second axie 5.75 14.25
5.75 14,25
5.74 14.24
Total of six welghings 34.50 85.53

Divide total by three d = 11.50e = 28.51
Derived mass of

standard weights f=e-d=1701

c-f=-001

Calibratton




