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Foreword

This booklet is one of outcomes of the APEC/APLMF Seminars and Training Courses in
Legal Metrology ( CTI 46/2009T) titled “Train the Trainer course on Verification of NAWI
Weighbridges” which was held on June 7 =10, 2010 at the Holiday Inn, Bandung, Indone-

sia.

This training course was organized by APLMF and supported by Directorate of Metrology
(DOM) , Ministry of Trade, Indonesia, National Metrology Institute Australia ( NMIA) and
National Institute of Metrology (NIM) , China. I would like to extend my sincere gratitude to
colleagues of DOM and other staffs for their outstanding preparation and speakers from member
economies for their contributions. Also, special thanks should be extended to the Program Di-
rector Toni Widhiastono and Program Executive, Ms. Joyce Yong from APEC Secretariat for

their tremendous supports.

APLMF secretariat has conducted the survey among the APEC member economies con-
cerning seminar and training programs in legal metrology to find their needs as well as possible
resources available in the region. This course has enhanced the technical capabilities of partic-
ipants and provided harmonized procedures for testing weighbridges which are aligned OIML
Recommendation R 76. Participants observed demonstrations of the verification of a weigh-
bridge. Also, participants have received electronic copies of the training materials which they
can use when they train staffs in their economies thus to meet the APEC objective of harmoni-
zing metrology legislation with OIML international recommendations. Participants of this train-
ing course included officials in charge of type approvals and/or regulation of NAWI measuring

instruments, National Metrology Institutes (NMIs) as well.

During this training course, participants introduced the current control measures pattern
approval , verification and calibration and the further development on NAWI measuring instru-
ments. All detailed program could be found in the summary report by Mrs. Marian Haire, one

of the trainers.



Due to the great contributions from trainers and active participants as well as the effective
collaboration between the DOM and APLMF Secretariat, I would like to say that this training

course was certainly a fruitful activity!

Finally, I would like to express my deeply appreciate again to the APEC Secretariat’s gen-
erosity in contributing to the development in legal metrology among the APLMF member econo-

mies.

Oct. 5, 2010

v }
Mr. Pu Changcheng
APLMF President



Summary Report

The Training Course Verification of NAWI Weighbridges was held from 7 to 10 June,
2009 at the Holiday Inn, Bandung, Indonesia. It was hosted by Metrological Cooperation
Directorate, Metrology Ministry of Trade, Indonesia.

The course was attended by .

® 15 Legal Metrology participants from the following economies: People’s Republic of
China, Indonesia, Malaysia, Mongolia, Papua New Guinea, Peru, Philippines, Singapore,
Thailand and Viet Nam;

® 39 local participants;

® 2 industry representatives from Singapore.

Trainers from the National Measurement Institute, Australia (NMI, A) and National In-
stitute of Metrology, P. R. China provided the training. The APLMF secretariat and nine staff
members from the host economy also supported the course. The host economy provided the
venue and meals.

Having confidence that goods traded are the correct weight or measure plays an important
part in every day commercial transactions. As part of the process of ensuring continued confi-
dence internationally with respect to goods sold by weight using a weighbridge OIML member
economies are encouraged to implement OIML R 76. The test procedures for verification out-
lined in R 76 formed the basis for this course. The Uniform Test Procedures NMI V 1 found on
the NMIA website outlines all the procedures demonstrated during the course.

The course provided participants with the knowledge and skills to;

® analyse a weighbridges operating environment to determine how it could impact on its
performance ;

® verify a weighbridge in accordance with test procedures.

This training will enhance the technical capabilities of participants and provide harmo-
nized procedures for testing weighbridges which are aligned OIML Recommendation R 76. Par-
ticipants observed demonstrations of the verification of a weighbridge. Participants also re-
ceived electronic copies of the training materials to fulfil their obligation to train others in their
economy.

The course started with welcoming addresses from the secretary-general of West Java Prov-

ince, the host economy and the APLMF Secretariat. The official group photograph was then
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taken. Following the formal opening addresses each economy gave a brief presentation outli-
ning their experience with the verification of weighbridges. Also outlined were any current
problems encountered with the verification of weighbridges.

The emphasis of this course was on the practical applications of OIML R 76. The presen-
tations outlined the following:

® Construction of weighbridges;

e (Calculating maximum permissible errors;

® Visual inspection;

® Repeatability;

® [ccentricity;

® Accuracy of zero;

® Discrimination ;

® Weighing Test;

e Weighing Test using Substitution Material, Calculating the actual weight of the substi-
tution load;

® Tare Test;

® Supplementary Test;

® Conducting a full verification.

Following each demonstration the participants worked in small groups to gain practical ex-
perience and to allow time to ask the trainers questions. An in field practical session was held
at Metrology Training Center, Bandung using a 10t weighbridge and 3t of reference masses.
This practical session allowed participants to understand how to conduct the test.

The host economy also arranged for a visit to a textile manufacturing factory where the
participants were able to observe a 60t weighbridge which is used continually during produc-
tion.

On the last day of the course a group of participants presented the key points of the course
to show they understood and were ready to deliver the training in their own economies. Dr.
Zhong Ruilin also gave a talk on the type evaluation of weighbridges.

Many of the participants reported they had difficulty verifying weighbridges because they
did not have access to an adequate supply of reference masses. This was particularly a problem
in economies made up of several islands.

The participants evaluated the course very positively. Some comments include

® [t gave me a deep understanding of R 76;

® [ have gained the confidence to calculate MPE, change points, errors and substitution
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loads;

® [ will review our documentation and ensure it is in line with R 76

e We will apply the NAWI test procedures at work.

The training was presented by Mr. Adrian Caster, Dr. Zhong Ruilin and Mrs. Marian
Haire. Mr. Caster has worked in the weighing industry for over 44 years. Adrian has recently
retired from his role as manager of the NMI, A Patter Approval Laboratory. Zhong Ruilin is
responsible for type evaluation of weighing instruments at NIM, P. R. China. Mrs. Marian Haire
is the manager of the Training and Technology Transfer Section with NMI, A. She is also the
Chair of the APLMF Working Group on Training Coordination.

During the closing ceremony, certificates were presented to all the participants.

Mrs. Marian Haire

NMIA, Australia



Asia-Pacific
Economic Cooperation Legal Metrology Forum

APEC/APLMF Seminars and Training Courses in Legal Metrology
(CTI 46,/2009T)

Train the Trainer course on Verification of NAWI Weighbridges
June 7 - 10, 2010

in Bandung, Indonesia
Program

Organizers .
1. Asia-Pacific Economic Cooperation (APEC)
2. Asia-Pacific Legal Metrology Forum ( APLMF)

Supporting Organizations .

1. Directorate of Metrology, Ministry of Trade, Indonesia
2. National Metrology Institute Australia ( NMIA)
3. National Institute of Metrology (NIM) , China

Target audience :

We suggest that the ideal participants include ;

® Inspectors or industry representatives who verify weighbridges

e  Staffs with a responsibility for training in the verification process
Presenters :

®  Adrian Caster: National Measurement Institute, Australia

®  Marian Haire: Manager Training Services, National Measurement Institute, Australia

®  Zhong Ruilin, Senior Engineer, National Institute of Measurement, Peoples Republic

of China

Main Objective of the Training Course .

This course will enhance the technical capabilities of participants and provide harmonized pro-

cedures for testing weighbridges which are aligned OIML. Recommendation R 76. Participants

will observe demonstrations of the verification of a weighbridge. Participants will receive elec-
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tronic copies of the training materials which they can use when they train others in their econo-

my.

Venue and Accommodation :

Accommodation for the participants will be prepared in the Holiday Inn hotel, Bandung, Indone-
sia with a rate of about 70 dollars for a single room and about 80 ~85 US dollars for a double

room, respectively . Please complete the hotel reservation form to make the reservation.

Travel Support.

e APEC travel support, composed of a roundtrip airfare in a discount economy class and
per diem including accommodation, would be prepared for the participants from Chile,
P. R. China, Indonesia, Malaysia, Mexico, Papua New Guinea, Philippines, Pe-
ru, Russian Federation and Thailand.

e APLMEF travel support would be provided for the following non-APEC and full-APLMF
member economies; Cambodia, DPR Korea and Mongolia.

®  The maximum number of supported participants is limited to ONE for each economy. The
final eligible participants will be decided by the APEC/APLMF secretariat. All supported
participants are required to prepare a 10 minute presentation providing an overview
of how weighbridges are verified in their economy and an outline of their training
plan for dissemination of the information when they return to their economy. The
English proficiency of your selected participant will very much affect the training outcome
so we hope you will take this into account when selecting your nominee for this training
course.

® The participants who receive APEC support will be requested to submit an airfare
quotation and itinerary in advance and have to wait to buy air ticket until it is ap-
proved by the APEC secretariat. Basically, all payment will be reimbursed directly
from APEC after the travel is finished. The supported participants will be required to
pay their airfare and accommodation themselves but will be reimbursement approximately
6 weeks after they have submitted the required supporting documents directly to APEC

Secretariat. Access Information :

Access information .

Bandung is a Capital City of West Java Province. It is about 200 km or takes 2 hours 30 mi-

nutes from Soekarno-Hatta International Airport, Jakarta. All international flight will departure
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at Soekarno-Hatta International Airport at Jakarta except some budget flight could departure at

Husein Sastranegara Airport at Bandung.

There are 3 (three) ways to arrange the transportation to Bandung:

1. By Bus
We recommend use bus “PRIMAJASA”. The reservation desk could be found at Gate E Ter-
minal 2 Soekarno-Hatta International Airport at Jakarta. You will be transferred to Bandung
Super Mall (BSM) and take taxi to Holiday Inn Hotel, Bandung. The rate ( single trip) is Rp
75, 000 or 8 US dollars.

2. By Taxi
We recommend use taxi “CIPAGANTI”. The reservation desk could be found at Arrival Hall
or around Gate E Terminal 2 Soekarno-Hatta International Airport at Jakarta. You will transfer

directly to the hotel. The rate (single trip) is Rp 135, 000 or 15 US dollars.

3. By train

Take bus “DAMRI” to GAMBIR Station at Gate F Terminal 2 Soekarno-Hatta International
Airport at Jakarta and stop at GAMBIR Rail Way Station. Then take Train “ARGOGEDE” or
train “PARAHYANGAN EXECUTIVE CLASS” to Bandung. Take taxi to the Holiday Inn Ho-
tel, Bandung. The bus “DAMRI” rate (single trip) is Rp 20,000 or 2 US dollars and train
rate (single trip) is Rp 55,000 or 6 US dollars.

The Directorate of Metrology will set the help desk at the airport to assist for transfer pick-up to
the venue. The host staff will be wearing the official blue shirt and holding the APLMF training

sign at the arrival hall. Please inform us for any changes in your flight schedule.

Currency and Credit Cards:

The local curency is Rupiah. The notes includes Rp 100,000, Rp 50,000, Rp 20,000, Rp
10,000, Rp 5,000, Rp 2,000, Rp 1,000, Rp 500, Rp 200 and Rp 100. Major credit cards
(VISA, MASTER CARD, etc. ) are accepted in hotels, restaurants and big stores.

Climate .

The average temperature at Bandung is about 20°C ~28°C in June.
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Electricity Supply .

Indonesia Voltage is 220 ~240 volts AC. The power plugs used in Indonesia are of 2 pin.

Local Time:

GMT +7

Contact Persons :

e APLMF Secretariat ( Registration, Travel support)
Dr. ZHANG Chao & Mr. GUO Su
APLMF Secretariat
AQSIQ No. 9, Madiandonglu, Haidian District, Beijing 100088, P. R. China
Tel: +86-10-8226-0335
Fax. +86-10-8226-0131
E-mail ; sec@ aplmf. org, aplmf@ aqgsiq. gov. cn

e Host ( Visa application, Hotel reservation)
Mr. Rifan Ardianto & Mr. Hero Soebroto
Directorate of Metrology, Ministry of Trade
Jalan Pasteur No. 27 Bandung 40171 Indonesia
Telp: +62 22 420 3597
Fax. +62 22 420 7035
Mobile; +62 817 922 7633 (Mr. Rifan)
Email ; rifan. ardianto@ depdag. go. id, subdit. skk@ gmail. com



Program

08:30-09.00 | Registration
Welcoming address from the host economy
09:00-09:30 | Opening ceremony ( APLMF Secretariat)
Group photo taking
09:30-10:30 | Presentation by each economy
Day 1 10:30-11.00 | Coffee break
June 7, 11:00-12.00 | Presentation by each economy
Monday
12.00-13.30 | Lunch break
13:30-15:00 | Construction of weighbridges
15:00-15.30 | Coffee break
15.30-17.:00 | Calculating maximum permissible errors
18.:30-21.00 | Welcome Dinner
09.30-10:30 Visual 1'nspfect'10n', Repeatability, Eccentricity, Accuracy of
zero, Discrimination
10:30-11:00 | Coffee break
Weighing Test, Weighing Test using Substitution Material ,
Day 2 11:00-12:00 | Calculating the actual weight of the substitution load, Tare
June 8, Test, Supplementary Test, Conducting a full verification
Tuesday 115001330 | Lunch break
13:30-15:00 | Practical observation of test procedures at MTC Bandung
15.00-15:30 | Coffee break
15:30-17:00 | Practical observation of test procedures at MTC Bandung
Day 3 09 .00-17 :00 Site visit; Verification of weighbridge at Metrology Training
June 9, Center
Wednesday | |9 :00-21.00 | Farewell Dinner hosted by the APLMF Secretariat
09:30-10.30 | Assessment of participants
10.30-10:45 | Coffee break
10:45-12.00 | Assessment of participants
Day 4 12.00-13:30 | Lunch
June 10, 13.30-15.00 | OIML 76 amendments
Thursday |5 60.15.20 | Coffee break
15.20-16..00 Orthotropic Weigh Bridge Construction and Latest Technolo-
' ) gy in Weighing Cell by Mettler Toledo, Switzerland
16:00-17.00 | Concluding ceremony
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PREFACE

This fifth edition of NMI V 1 differs from the fourth edition in the following ways:

e Clause 4.1: MPEs for in-service inspection have been amended.

e Clauses 4.2 (supplementary weighing), 5.3.3 (zero setting of digital indicating instruments), 5.7 (accuracy of
tare setting) and 5.8 (price computation): a new paragraph has been added requiring these tests only to be
completed at: initial verification/certification, when any changes affecting the function occur, or at the
discretion of the trade measurement authority.

e Clause 5.1.1.2 (equal arm instruments): steps 6 to 7 have been replaced and step 8 has been corrected to
repeat steps 4 to 7 once more.

* (Clause 5.2 (eccentricity): high capacity instruments have been replaced with instruments with a capacity
greater than 100 kg.

Clause 5.2.1: step 2 has been amended.

Clause 5.2.2.2: a method to test eccentricity using substitution material has been added for instruments with a
load receptor with more than four points of support.

Figures 1 and 2: the central position has been removed from the eccentricity figures.

Clause 5.2.3: step 1 had been amended.

e Clause 5.4 (weighing performance): the criteria for selecting decreasing loads has been reduced to three loads

when weighing Max to Min.

Clause 5.5.2 (discrimination): steps 6 and 7 have been amended.

Clause 5.7 (accuracy of tare): step 1 has been added to test the capacity of the tare facility
The test report has been modified to include eccentricity using the substitution method.

ABBREVIATIONS

d actual scale interval Min minimum capacity
e verification scale interval MPE maximum permissible error
E error n number of points of support
G gross value N net value
I indication P actual position
Iy  indication of the substituted load i tare value
L load T'max  maximum tare capacity
Lgs  actual calculated value of the substituted U unit price

load & international symbol of correspondence
AL  additional load to next changeover point | £2| denotes absolute value
Max maximum capacity
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EXPLANATION OF TERMS

For explanations of other terms see NMI V 0. Uniform Test Procedures: General Information.

Adjustment

Alteration of the measurement parameters to bring the instrument within the allowable MPEs
for an instrument in use.

Calibration

The set of operations that (under specified conditions) establishes the relationship between
the indicated or nominal value of an instrument and the corresponding known value of the
measured quantity.

Certification

The examination of an instrument by a certifier (the holder, or an employee of the holder, of
a servicing licence) in order to mark the instrument indicating that it conforms with the relev-
ant test procedures.

o [Initial certification is the certification of a new instrument by a certifier which does not
bear a verification or certification mark and has never been verified or certified before.

e Subsequent certification is any certification of an instrument by a certifier because the
mark is no longer valid due to such reasons as:
e repairs or adjustments have been made that affect metrological performance; or
o the mark has been defaced or removed.

In-service Inspection

The examination of an instrument by an inspector or certifier to check that:
e the verification or certification mark is valid; and
e the errors do not exceed the MPEs permitted for in-service inspection.

In-service inspection does not permit the instrument to be marked with a verification or
certification mark.

Verification

The examination of an instrument by an inspector in order to mark the instrument indicating
that it conforms with the relevant test procedures.

e Initial verification is the verification of a new instrument by an inspector which does not
bear a verification or certification mark and has never been verified or certified before.

e Subsequent verification is any verification of an instrument by an inspector because the
mark is no longer valid due to such reasons as:
e repairs or adjustments have been made that affect metrological performance; or
¢ the mark has been defaced or removed.

e Re-verification is the examination of an instrument by an inspector to check that:
¢ the verification or certification mark is valid; and
e the instrument has not been modified in any way since verification or certification;

in order to mark the instrument indicating that it conforms with the relevant test procedures.
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1. SCOPE

NMI V 1 describes the test procedures for
the verification, certification and in-service
inspection of non-automatic weighing
instruments to ensure that they measure to
within the maximum permissible errors
specified in the National Measurement
Regulations and that they comply with the
certificate of approval.

These test procedures supersede those
found in Inspectors Handbook Number 2.

Certificates of approval are based on

NMI R 76-1. Non-automatic Weighing
Instruments. Part 1: Metrological and
Technical Requirements — Tests. Refer to
NMI R 76-1 for all metrological and
technical requirements. However the
specifications for unclassified non-automatic
weighing instruments are given in Appendix
C. Unclassified non-automatic weighing
instruments are instruments without a class
mark, which comply with General
Specifications for Measuring Instruments to
be used for Trade, Part 9 (superseded in May
1976) and the certificate/s of approval
relating to that instrument.

All instruments must comply with the
relevant Trade Measurement Act and
Regulations.

EQUIPMENT

Certificate/s of approval.

Appropriate reference standards of
measurement as described in Table 1.

Notes:

The reference standards of measurement
are referred to as Inspectors’ class 1,
class 2 and class 3 standards, and they
are often simply referred to as weights or
standard weights. The permissible
uncertainties associated with these
standards are described in Schedule 9 of
the National Measurement Regulations
1999.

Inspectors’ classes 1 and 2 standards
are not constructed of iron; Inspectors’
class 3 standards are constructed of
iron.

A set of reference standards of
measurement of any class from 10 mg to
5kg consists of the following: 1 x 10mg,
2x20mg, 1 x S0mg, 1 x 100mg,

2 x200mg, 1 x 500mg, 1 x 1g,2x2g,
1x5g,1x10g,2x20g,1x50g,

1 x100g,2x200g, 1 x 500g, 1 x 1kg,
2 x 2kg and 1 x 5kg.

Suitable substitution load materials.

Table 1. Appropriate reference standards of measurement

Instrument class

Reference standards of measurement required

Classes 1 and 2

Inspectors’ class 1 standards of appropriate denominations or
masses with the appropriate uncertainties and variations i.e. not
greater than one-third of the MPE for the load applied to the
instrument being tested

One set of reference standards of measurement containing:

exceeding 3t

gj(l)alj;e:;):nd?ydfoﬂis e 50mg to Skg — Inspectors’ class 2; and
e 10kg and 20kg — Inspectors’ class 3
Classes 3 and 4 One set of reference standards of measurement containing:
exceeding 30 kg e 1gto 5kg — Inspectors’ class 2;
capacity but not e 1t Inspectors’ class 3; and

e access to a further 2t of Inspectors’ class 3 standards

Classes 3 and 4
exceeding 3t

One set of reference standards of measurement containing:

= 1NN 1. 51 __ Yinciiaatnany aYacea "

L4 lUUg Lo Jl&g — IIISPCULUI'S Cldss £,

e 3t Inspectors’ class 3; and

e access to further Inspectors’ class 3 standards sufficient to test

to 20% of the largest capacity weighing instrument certified
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5.

3.

Current Regulation 13 certificates for all
reference standards of measurement.
Uncertainties and variations must be in
accordance with the National
Measurement Regulations. The
combined uncertainties and variations
must not be greater than one-third of the
MPE for the load applied to the
instrument being tested. Consult the

licensing authority for more information.

Test report (see Appendix A).

VISUAL INSPECTION

Visually inspect the instrument and record
details of the required data and characteristics
of the instrument on the test report.

3.1
1.
2
;A

N oo v

©

10.
11.
12.
13.

Required Data

Test report reference number.
Date of test.

Type of test: verification, certification
or in-service inspection (for in-service
inspection ensure that the verification/
certification mark is in place).

Name of owner/user.
Address of owner/user.
Name of contact on premises.

Address where instrument located, if
applicable.

Description of instrument.
Manufacturer/s.

Model.

Instrument serial number.
Certificate/s of approval number.

The non-metrological characteristics
including: Max, Min, verification scale
interval (e) and accuracy class.

Characteristics of the Instrument

Does the instrument comply with its
certificate/s of approval?

Is the instrument being used in an
appropriate manner?

Are all mandatory descriptive markings
clearly and permanently marked on a

Aata nlata?
LGawd pPidue s
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12.

13.

14.

15,

16.

17,

18.

19,

Is the data plate fixed on the
instrument?

Is the instrument complete?
Is the instrument broken?

Is the instrument clean?

Is the instrument operational?

Is the level-indicating device (if fitted)
secured and functional?

. Is the instrument level?
11.

Are there any apparent obstructions to
the operation of the instrument?

Is the instrument mounted on a firm
base?

Does the operator (and where
applicable, the customer) have a clear
and unobstructed view of the
indicating device and the whole
weighing operation?

Is the instrument adequately protected
against abnormal dust, air movement,
vibrations, atmospheric conditions and
any other influence likely to affect its
performance?

If applicable, does the steelyard, tare
bar or proportional weight comply with
the mandatory requirements in respect
to design and marking?

For overhead track weighing
instruments: is the weigh rail of an
acceptable form and correctly aligned?

For suspended weighing instruments:
does it hang freely from the point of
support, and are all transparent covers
in good repair?

For weighbridges: does it comply with
the relevant Trade Measurement
(Weighbridge) Regulations?

For additional indicating devices: do
they exactly repeat the information on
the primary indication and does any
device for price computation and/or
ticket/label printing comply with the
requirements of General Supplementary
Certificate S1/0/A (or General
Supplementary Certificates S1/0 and
S2/0 for devices initially verified or
certified prior to March 1992)?



4. STANDARD PROCEDURES

This section contains two standard procedures
which are used a number of times. Whenever
one of these procedures is referred to, an
appropriate reference is made to them.

(i1) For a stable indication of —1e
from the load value apply an
additional 0.5¢. If the
indication:
¢ changes up and stabilises
at the load value, the
instrument is within MPE:
PASS

e remains unchanged the
instrument is outside MPE:
FAIL

(iii) If the indication is greater than
+1e from the load value: FAIL

4.1 Maximum Permissible Error

The error limits for verification,
certification and in-service inspection are
shown in Table 2.

To determine whether or not the indication
is within the MPE for a particular load the

following procedure is conducted.

1. Determine the MPE for the load
applied using Table 2.

2. Apply the load to the load receptor.

3. If the load and the indication are the
same no further testing is required, as
the indication is within the MPE in all
cases. This is a: PASS

4. If the load and the indication are not
the same then for:
(a) MPE of £0.5¢ FAIL

(b) MPE of £1e
(i) For a stable indication +1e

from the load value apply an

additional 0.5e. If the

indication:

e remains unchanged the
instrument is within MPE:
PASS

e changes up and stabilises

at +2e the instrument is
outside MPE: FAIL

(¢) MPE of £1.5¢
(1) for a stable indication of £1e
from the load value: PASS
(i1) for a stable indication that is
more than +1e from the load
value: FAIL

4.2 Supplementary Weighing

This test is only required at:

e initial verification/certification;

e when any changes affect the initial
zero setting function; or

e at the discretion of the trade
measurement authority.

For instruments with an initial zero-setting
device with a range greater than 20% of
Max, a supplementary weighing test shall
be performed using the upper limit of the
range as zero point (NMI R 76-1,

clause A.4.4.2).

Table 2. MPEs for verification, certification and in-service inspection

For loads, m, expressed in verification scale intervals, e
MPEs
Class 1 Class 2 Class 3 Class 4
+0.5¢ 0<m=<50000 0<m=<5000 0 <m=<500 0<m=<50
+le 50 000 <m=<<200 000 5000 <m=<20000 500 <m<<2 000 50 <m=<<200
+1.5e 200 000 <m 20000 <m=<<i00 000 | 2 000 <m<<i0 000 | 200 <m<<i 000




When the certificate of approval states that
the instrument has an initial zero-setting
range greater than 20% the performance
procedure for repeatability, eccentricity,
weighing performance and the discrimination
tests are repeated at the positive limit of the
initial zero-setting range. Steps 1 and 2 are
completed once only. Steps 3 to 5 are carried
out for all additional tests.

1. Find the positive limit of the initial
zero-setting range as follows:

(a) Set the instrument to zero with the
load receptor empty.

(b) Apply a load equal to
approximately 10% of Max on the
load receptor and switch the main
power supply to the instrument off
and then back on.

(c) If the instrument returns to zero:

(i) increase the load by a small
amount and switch the main
power supply to the instrument
off and then back on;

(i1) continue this process
increasing the load by a small
amount each time until it does
not re-zero.

(d) If the instrument does not display
Zero:

(i) reduce the load by a small
amount and switch the main
power supply off and then
back on again;

(i1) continue this process reducing
the load by a small amount
each time until the instrument
displays zero.

(e) Continue step (c) or (d) until the
addition or removal of 10e resets
the instrument to zero. This is the
positive portion of the initial zero-
setting range.

2. Record this load on the test report.

3. Apply a load equal to the positive limit
of the initial zero-setting range.

4. Switch the main power supply to the
instrument off and then on.

5. Repeat the appropriate test procedure
and record the results on the test report.

5. TEST PROCEDURES

The following series of test procedures
determine if the performance of a non-
automatic weighing instrument meets
requirements and whether the instrument
requires adjustment or service.

Each test procedure is explained as a
discrete test. However tests can be
combined to expedite the testing procedure.
A suggested sequence for testing is shown
in clause 6.

If an instrument is going to be used in a
different geographical location, correct the
gravity setting for the intended location.
The effects of gravity can be up to 0.3%
depending on the variation in latitude and
altitude between the location of calibration
and the location of use. Refer to the
manufacturer’s instruction manual. Before
certifying such an instrument it is advisable
to check with the relevant trade
measurement authority where the
instrument will be used to ensure you meet
their requirements.

5.1 Repeatability

The difference between the results of
several weighings of the same load shall
not be greater than the absolute value of the
MPE of the instrument for that load

(NMI R 76-1, clause 3.6.1).

This test procedure has been designed to
check if the instrument will give a
consistent result for the same load when it
is applied a number of times in
approximately the same position on the
load receptor. For the result to be
considered consistent the difference
between the largest and smallest readings
for the same load must be no greater than
the absolute value of the MPE for that load.
For example, if the MPE for the load is
equal to +1e, the absolute value of this error
is | £1 | e = le. See Appendix B.1 for a

1
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Use a load which is just less than the
second MPE change point. If the instrument
has more or less than 2 MPE change points
use a load, which is approximately two-
thirds maximum capacity.

Check the certificate/s of approval to
determine if the instrument has an initial
zero-setting range >20%. If it has, a

supplementary test is required (see
clause 4.2).

Determine whether the instrument is:
e non-self-indicating;

analogue indicating; or

digital indicating.

Select and conduct the appropriate test as

documented below.
5.1.1 Non-self-indicating Instrument

5.1.1.1 Platform Instrument
1. Set the instrument to zero.

2. Apply the load to the load receptor.

3. Bring the indicating element to the
equilibrium position using the
proportional weights and/or steelyard
poises and record the indication.

4. Remove the load from the load
receptor.

5. Reset instrument to zero if the
indication is not zero.

6. Apply the load to the load receptor.

7. Bring the indicating element to the
equilibrium position using the
proportional weights and/or steelyard
poises and record the indication.

8. Repeat steps 4 to 7 once more.

9. Determine whether the instrument has

passed or failed.

10. Record the results on the test report.
5.1.1.2 Equal Arm Instrument

1. Set the instrument to zero.

Apply the load to the goods receptor.

L¥'S] e

Annlv standard weights to the load
ey &

receptor until the indicating element is
in the equilibrium position and record
the mass.
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4. Remove the load(s) from both load
receptors.

5. Reset instrument to zero if the
indication is not zero.

6. Repeat steps 2 to 4.

7. Check that the difference between the
loads applied for each application does
not exceed the absolute value of the
MPE for the load applied.

8. Repeat steps 4 to 7 once more.

9. Determine whether the instrument has

passed or failed.
10. Record the results on the test report.
5.1.2 Analogue Indicating Instrument
1. Set the instrument to zero.

2. Apply the load and record the

indication.
Remove the load.

Reset instrument to zero if the
indication is not showing zero.

Repeat steps 2 to 4 two more times.

Determine whether the instrument has
passed or failed.

7.
5.1.3 Digital Indicating Instrument

Record results on the test report.

1. Set the instrument to zero.

2. Apply the load and set the displayed
reading to centre e in the following way:
(a) apply 0.5¢ to the load receptor;

(b) apply additional standard weights
of 0.1e with the load until the
indication changes up and
stabilises; then

remove 0.5¢ leaving the additional

standard weights with the load.

(©

Record the indication.

Remove the load and the additional
standard weights together as one load.

Reset instrument to zero if the
indication is not showing zero.



6. Apply the load and the additional
standard weights together as one load.

7. Record the indication and determine
whether the instrument has passed or
failed in accordance with the following
requirements:

(a) If the indication is the same as the
previous test then simply repeat
steps 4 to 6 with the same load. If
all three loads show the same
indication then this is a PASS.

(b) If the indication for the second or
third load changes and stabilises at
+]1e from the original indication
then it will be necessary to find
each load’s actual position to
determine whether the instrument
has passed or failed. Appendix B.1
provides an example of how to
find the actual position of a load.

(c) If the indication for the second or
third load changes and stabilises at
a value greater than +1e, then this
is a FAIL.

8. Record results on the test report.

5.2 Eccentricity

The indications for different positions of a
load shall meet the MPEs, when the
instrument is tested according to

NMI R 76-1, clauses 3.6.2.1 to 3.6.2.4.

Determine whether the load receptor on the
instrument has:

e four or less points of support;

e more than four points of support;

e is subject to minimal off-centre loading;
e is subject to rolling loads.

Select and conduct the appropriate test/s
outlined in clauses 5.2.1 to 5.2.4. This test
is not applicable for instruments with scoop
receptors where the product measured
gathers at the centre.

Note: If an instrument is designed in such a
way that loads may be applied in
different manners, it may be
appropriate to apply more than one of
the tests.

It is suggested that large standard weights
be used in preference to several small
standard weights. Smaller weights shall be
placed on top of larger weights, but
unnecessary stacking should be avoided
within the segment to be tested. Apply the
load centrally in the segment if a single
weight is used, and uniformly over the
segment if several small weights are used.

When an instrument with a capacity greater
than 100 kg shows good zero return during
the repeatability test, i.e. it has not been
necessary to re-zero the instrument before
returning the load to the load receptor, then
it is not necessary to completely unload the
instrument before returning the load to the
load receptor.

Check the certificate/s of approval to
determine if the instrument has an initial
zero-setting range >20%. If it has, a
supplementary test is required (see clause 4.2).

5.2.1 Instrument with a Load Receptor
with Four or Less Points of Support

On an instrument with a load receptor with
four or less points of support, a load
corresponding to one-third of the sum of the
maximum capacity and the corresponding
maximum additive tare effect shall be
applied (NMI R 76-1, clause 3.6.2.1).

1. Determine the number of support points.

2. Divide the load receptor into n
approximately equal segments, where » is
the number of points of support. Note
each point of support and assign numbers
to the segments with position 1 to the left
closest to the viewing position and then
label the other segments in a clockwise
direction as shown in Figure 1.

(U581

Zero the instrument.
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Indicator Indicator

1

1 4
1 4 \,/
X X

Figure 1. Position of each load
(x indicates the viewing position)

Remove the load.

8. Repeat steps 3 to 7 for all points of
support.

9. Determine whether the instrument has
passed or failed.

10. Record results on the test report.

5.2.2 Instrument with a Load Receptor
with more than Four Points of
Support (e.g. Road Weighbridge)

Eccentricity may be tested using either:

e standard weights in the non-substitution
method (see clause 5.2.2.1); or

e avehicle of known weight in the
substitution method (see clause 5.2.2.2).

5.2.2.1 Non-substitution Method

1. Determine the number of support
points.

2. Divide the load receptor into n
approximately equal segments, where
n is the number of points of support.
Note each point of support and assign
numbers to the segments with position
1 to the left closest to the viewing
position and then label the other
segments in a clockwise direction as
shown in Figure 2.

Note: For rail weighbridges, if two
points of support are too close
together for the load to be

dictrihnted ag indicated ahnve
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double the load and distribute
over twice the area on both sides
of the axis connecting the two
points of support.

3. Zero the instrument.
Apply 1/(n — 1) Max plus Max additive
tare (if applicable) at location 1.

5. Record the load and the indication.

6. Determine if the indication is within
the MPE for the load applied. Refer to
clause 4.1 for MPE check.

7. Remove the load.

8. Repeat steps 3 to 7 at all the other
locations in turn for all points of
support.

9. Determine whether the instrument has
passed or failed.

10. Record results on the test report.

Indicator
2 3 4
| 6 5
X

Figure 2. Position of each load
(x indicates the viewing position)

5.2.2.2 Substitution Method

Use a suitable vehicle (e.g. a fork lift) to

move the loads. Ensure that its:

e wheel track width does not exceed 0.5
the width of the load receptor;

e wheel base length does not exceed 1/n
the length of the load receptor; and

e gross weight is greater than 0.5 times
and less than the nominated weight
required in clause 5.2.2.1.

1. Determine the number of support
points.

2. Divide the load receptor into n
approximately equal segments, where
n is the number of points of support.
Note each point of support and assign
numbers to the segments with position
1 to the left closest to the viewing
position and then label the other
segments in a clockwise direction as

chawumn 1n Fiognura 2
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10.

1L,

Note: For rail weighbridges, if two
points of support are too close
together for the load to be
distributed as indicated, double
the load and distribute over twice
the area on both sides of the axis
connecting the two points of
support.

Determine 1/(n — 1) Max plus Max
additive tare (if applicable). If this
value is:

e greater than 5 tonne go to step 4;
e less than or equal to 5 tonne, use
the non-substitution method in

clause 5.2.2.1.

Determine the mass required for

testing. The substitution load shall be:

(a) atleast 0.5 of the weight
determined in step 3; and

(b) no more than the weight
determined in step 3.

Zero the instrument.

Place standard weights onto the load
receptor in the required position, equal
to the weight of the vehicle or less,
provided that it is within 0.3 tonne of
the vehicle weight.

Note: Ensure that the placement of the
weights does not exceed the
wheel track or base dimensions
of the vehicle.

Apply additional standard weights of
0.1e to the load until the indication
changes up and stabilises.

Record the additional load to the next

change point (AL) and the indication (/).

Calculate the error in the weighbridge
(E) for the load applied (L) using
E=1+0.5¢e—-AL - L.

Remove the standard weights and AL.
Ensure that 10e is left on the load
receptor for digital instruments to avoid
zero tracking.

Drive the vehicle as close as possible to
the footprint of the weights in step 6.

Remove the 10¢ placed on the load
receptor in step 9.

12. Record the indication for the
substitution load (Zsyp).

13. Add additional standard weights of 0.1e
until the indication changes up and
stabilises. Leave these additional
standard weights (AL ) with the
substitution load.

14. Calculate the actual load (Lsyp) of the
substitution load using
Lgub = Iguh i 0.56 TR AL _E.

15. Round the true value of Lgy, to a whole
scale interval Lgynrounded) by applying
additional standard weights.

16. Reposition the vehicle to each point of
support and record the indication.

17. Determine if the instrument passes or
fails. To pass each indication for all
point of support must are within 0.5¢ of
the applied load Lgp.

Note:If the instrument fails use the
non-substitution method described
in clause 5.2.2.1.

18. Record results on the test report.

5.2.3 Instrument with Special Load
Receptors

On an instrument with a load receptor
subject to minimal off-centre loading (e.g.
tank or hopper) a load corresponding to
one-tenth of the sum of the maximum
capacity and the maximum additive tare
effect shall be applied to each point of
support (NMI R 76-1, clause 3.6.2.3).

1. Divide the load receptor into n
approximately equal segments, where
n is the number of points of support.
Note each point of support and assign
numbers to the segments with position
1 to the left closest to the viewing
position and then label the other
segments in a clockwise direction.

Zero the instrument.

N

Apply one-tenth Max plus Max additive
tare (if applicable) at location 1.

(F5]



4. Record the load and the indication.

Determine if the indication is within
the MPE for the load applied. Refer to
clause 4.1 for MPE check.

6. Remove the load.

7. Repeat steps 2 to 6 at all the other
locations in turn.

8. Determine whether the instrument has
passed or failed.

9. Record results on the test report.

5.24 Instrument Used for Weighing
Rolling Loads

On an instrument used for weighing rolling
loads (e.g. rail weighbridge, overhead track
scale or rail suspension instrument) a
rolling load corresponding to the usual
rolling load, the heaviest and the most
concentrated one which may be weighed,
but not exceeding 0.8 times the sum of the
maximum capacity and the maximum
additive tare effect, shall be applied at
different points on the load receptor

(NMI R 76-1, clause 3.6.2.4).

For the following procedure it is
recommended that rolling loads be used.
However if these are not available then it is
appropriate to use the equivalent static load.

1. Determine the positions 1, 2 and 3 at
the beginning, middle and end of the
load receptor respectively in the normal
driving direction as shown in Figure 3.
Indicate the location of each load by
assigning a number to each position
where the load will be placed. Position
1 is located furthest to your left when
you view the indicator from a normal
operating position. Positions 2 and 3
are numbered sequentially from
position 1.

|1 2 3 | - driving direction

Figure 3. Load positions
2. Zero the instrument.

3. Apply arolling load no greater than
0.8 Max plus maximum additive tare
(if applicable) at location 1. The load

selected should be representative of
the way the instrument is normally
used. It is recommended that the load
is no smaller than 0.5 Max and no
greater than 0.8 Max.

4. Record the load and the indication.

5. Determine if the indication is within
the MPE for the load applied. Refer to
clause 4.1 for MPE check.

Remove the load.

7. Repeat steps 2 to 6 at positions 2 and 3
and then in the reverse direction 3, 2
and 1 in turn.

8. Determine whether the instrument has
passed or failed.

9. Record results on the test report.

5.3 Zero Setting

After zero setting the effect of zero
deviation on the result of the weighing shall
not be more than 0.25¢; however, on an
instrument with auxiliary indicating devices
this effect shall be not more than 0.5d
(NMI R 76-1, clause 4.5.2).

Most instruments used for trade are either
class 3 or 4 and are unlikely to have an
auxiliary indicating device. However, if the
instrument being tested has an auxiliary
indicating device, then activate the zero-
setting device as shown below. If the
indication is reading anything other than
zero, the instrument is outside the
requirements of +0.54 and has failed.

Determine whether the instrument is:

e non-self-indicating;

e analogue indicating; or

e digital indicating.

Select and conduct the appropriate test as
documented below.

5.3.1 Non-self-indicating Instrument

The accuracy of the zero-setting device of a
non-self-indicating instrument can be checked
at any stage of testing the instrument, as it is
essential to ensure that an instrument is set on
zero before commencing any procedure.
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At the completion of one of the test
sequences when the entire load has been
removed check visually that the instrument
has returned to within £0.25¢ of its
equilibrium position. If it has not returned
to its equilibrium position, apply 0.25¢ on
the appropriate load receptor. Then:

e if the indicator has moved through the
equilibrium point the instrument has
passed; or

e if the indicator has not moved through
the equilibrium point the instrument
has failed.

e Record results on the test report.

5.3.2 Analogue Indicating Instrument

The accuracy of the zero-setting device of
an instrument with analogue indication can
be checked at any stage during the testing
of the instrument, as it is essential to ensure
that an instrument is set on zero before
commencing any procedure. At the
completion of one of the test sequences
check visually that the instrument has
returned to within £0.25¢ of zero.

Record results on the test report.
5.3.3 Digital Indicating Instrument

The procedure used to determine the accuracy
of zero setting is only required at:

e initial verification/certification;

e when any system changes affecting
zero setting occur; or

e at the discretion of the trade
measurement authority.

The procedure for accuracy of zero setting will
depend on the instrument to be tested. If the
instrument has:
e non-automatic or semi-automatic zero
setting, follow the procedure in
clause 5.3.3.1;
e automatic zero setting, follow the
procedure in clause 5.3.3.2.

The majority of instruments currently being
used have non-automatic or semi-automatic

7arn catting gen in manat cacae fnllaw the
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procedure in clause 5.3.3.1.

These tests are all conducted at 10e to take
the instrument out of its zero-tracking range
on the assumption that an electronic
instrument will have zero tracking and it
will be in operation.

At the completion of one of the test
sequences check visually that the instrument
has returned to within £0.25¢ of zero.

5.3.3.1 Non-automatic and Semi-automatic
Zero Setting

1. Activate the zero-setting device.

(a) Load the instrument using a
standard weight that is within the
zero-setting range (this range varies
between 0 to 4% of Max, in most
cases this is 2% around zero).

(b) Add additional standard weights to

take the total load just below the
next changeover point.

2. Re-set the indication to zero using the
zero-setting device.

Apply 10e to the load receptor.

4. Apply an additional 0.25e. If the indication:
e remains unchanged go to step 5;
e changes and stabilises at +1¢ from
the original indication: FAIL

5. If the indication remains unchanged in
step 4, apply an additional 0.5¢. If the
indication:
¢ changes and stabilises at +1e from

the original indication: PASS
e remains unchanged: FAIL

6. Record results on the test report.

5.3.3.2 Automatic Zero Setting

1. Activate the automatic zero-setting
device in the following way:

(a) Apply a load of approximately Se.

(b) Zero the instrument and then
remove the load.

(c) Wait for the automatic zero setting
to occur and the indication
dispiays zero, this shouid take a
minimum of 5 seconds.

e e
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instrument does not have
automatic zero setting, and
you should carry out the
procedure in clause 5.3.3.1.

Quickly apply 10e to the load receptor.

Apply an additional 0.25e. If the

indication:

e remains unchanged go to step 4;

e changes and stabilises at +1e from
the original indication: FAIL

4. If the indication remains unchanged in
Step 3, apply an additional 0.5e. If the
indication:

e changes and stabilises at +1¢ from
the original indication: PASS
e remains unchanged: FAIL

5. Record results on the test report.

5.4 Weighing Performance

This test procedure is used to establish the
weighing performance of the instrument at
several loads. When loading and unloading
weights, the load shall be progressively
increased and decreased. The loads shall be
applied evenly distributed over the
platform.

When loading and unloading the instrument
it must not be allowed to zero track. This is
achieved by maintaining a suitable load on
the instrument when loading and unloading.
When the instruments normal mode of
operation is weighing Max to Min, consider
using five decreasing loads and three
increasing loads. The MPEs for increasing
and decreasing loads are shown in clause 4.1.

Criteria for selecting increasing loads:
e Use at least five different loads.

e The loads must span from minimum to
maximum capacity for the instrument
in approximately equal steps.

e Include the load at the MPE change
points. When selecting the loads for a
multi-interval instrument, which has
partial weighing ranges, include all the

A ATITY

MPE change points.

e Include any load where a unit weight
or balance weight is used to engage
another range.

e Do not select the load at the point
where the scale interval changes. It is
recommended that a load 5e less than
this point be used.

e Do not select maximum capacity if
over-range blanking occurs at that
point. It is recommended that a load of
Se less than maximum be used.

Criteria for selecting decreasing loads:

e Use at least three different loads from
maximum to minimum capacity for the
instrument in approximately equal
steps.

When testing instruments with a maximum
capacity greater than 3 tonne, instead of
standard weights any other constant load
made up of substitution material may be
used, provided that for instruments with
maximum capacity:

e 3t<Max<15t, standard weights to at
least 3 tonne, or the maximum capacity
which ever is the lesser, plus any
additive tare are used; and

e >151, standard weights to at least 20%
maximum capacity plus any additive
tare are used.

It is essential that this test be carried out after
the repeatability and eccentricity tests,
particularly if substitution materials are used.

Check the certificate/s of approval to
determine if the instrument has an initial zero-
setting range >20%. If it has, a supplementary
test is required (see clause 4.2).

5.4.1 Weighing Performance Not Using
Substitution Load Material

1. Use the criteria in clause 5.4 to
determine the loads to be used in this

test.
2. Record these loads on the test report.
3. Zero the instrument.
4. Apply each load increasing from

minimum to maximum.
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5. Determine if the indication is within
the MPE for each load applied (refer to
clause 4.1 for MPE check).

6. After applying maximum capacity
apply a load up to 10e to ensure over-
range blanking is correctly set.

7. Remove the loads in a descending order
until the minimum load has been
removed.

8. Determine if the indication is within
the MPE for each load applied (refer to
clause 4.1 for MPE check).

9. Check that the instrument has returned
to within +0.25¢ of zero.

10. Determine whether the instrument has
passed or failed.

11. Record results on the test report.

5.4.2 Weighing Performance Using
Substitution Load Material

This test should only be conducted if the

instrument has satisfied the requirements

for both repeatability and eccentricity. It
can be difficult to obtain substitution
material of the same value as the standard
weights. This procedure contains
instructions for two methods:

e use method A when the substitution
material is within —10% of standard
weights used or =1 tonne, whichever is
the smaller; and

e use method B when the substitution
material is exactly equal to the
standard weights.

The decision on which method to use will
depend on the availability and suitability of
the substitution material.

1. Use the criteria in clause 5.4 to
determine the loads (minimum of 5) to
be used in this test.

2. Record these loads on the test report.

3. Determine the number of substitutions
required.

4. Zero the instrument.

Apply each load increasing from
minimum up to maximum until a
substitution load is required.

At each increasing and decreasing load
determine if the indication is within the
MPE for the load applied (refer to
clause 4.1 for MPE check).

When the maximum available standard
weights have been applied then apply
additional standard weights of 0.1¢ until
the indication changes up and stabilises.

Calculate the actual error using the
formula E=1+ %e — AL — L, where:

E  is the error in the weighbridge for
the load applied;

I is the indication of the weighbridge;

L is the load applied; and

AL is the total of the additional standard
weights required for the indication
to change up and stabilise.

Use either method A or method B

depending on the availability of
substitution materials.

Method A

(a) Remove the standard weights and
AL. For electronic instruments make
sure that 10e¢ is left on the load
receptor to avoid zero tracking.
Add substitution material until the
indication, /sy, is within =10% or
—1 tonne, whichever is smaller, of
the standard weights. The
substitution material should be
placed as close as possible to the
same position on the load receptor.
(¢) Record the indication for the
substitution load (Lp).

Add additional standard weights of

0.1e until the indication changes up

and stabilises. Leave these
additional standard weights (AL)
with the substitution ioad.

(e) Calculate the actual mass (L g) of
the substitution load using the
formula L gy = Igup + ;—e ~E.

Note the error may be positive or
negative.

(b)

(d)



(f) Use Ly plus standard weights to
make the next load required for this
test.

See Appendix B.2 for a worked
example of method A.

Method B

(a) Remove the standard weights. For
electronic instruments make sure
that 10e¢ is left on the load receptor
to avoid zero tracking.

(b) Leave AL on the load receptor.

(c) Replace the standard weights with
substitution material. The
substitution material should be
placed as close as possible to the
same position on the load receptor.
Continue to add substitution
material to the substitution load until
the indication changes up and
stabilises at the same indicated value
determined previously.

(d) Remove AL. The substitution
material (Lgyp) Will then be equal
to the standard weights (L) it is
replacing, i.e. Lgyp = L.

(e) Use Lgy plus standard weights to
make the next load required for
this test.

10. Continue to apply loads using the
standard weights and further
substitution material using the same
procedure as before.

11. After applying maximum capacity
apply a load up to 10e to ensure over-
range blanking is correctly set.

12. Remove the loads in a convenient
descending order until the minimum
load has been removed.

13. Check that the instrument has returned
to within +0.25¢ of zero.

14. Determine whether the instrument has

nacced or failed
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15. Record results on the test report.

5.5 Discrimination

The actual scale interval for a class 1 or 2
digital instrument may be ¢ and note. As
the majority of instruments to be verified
will be class 3 or 4 where ¢ = d, the
procedures below have been simplified to
refer only toe . If the instrument to be tested
has d # e then e becomes d in this instance
for the whole procedure.

Check the certificate/s of approval to
determine if the instrument has an initial zero-

setting range >20%. If it has, a supplementary
test is required (see clause 4.2).

Determine whether the instrument is:

e non-self-indicating;

e analogue indicating; or

e digital indicating.

Select and conduct the appropriate test as
documented below.

5.5.1 Non-self-indicating Instrument

An extra load equivalent to 0.4 times the
absolute value of the MPE for the applied
load when gently placed on or withdrawn
from the instrument at equilibrium shall

produce a visible movement of the indicating
element (NMI R 76-1, clause 3.8.1).

1. Zero the instrument.
2. Apply the load to the load receptor.

3. Bring the instrument to its equilibrium
position.

4. Gently apply an extra load of 0.4 times
the absolute value of the MPE for the
applied load on the load receptor.

5. Observe if there is a visible amount of
movement of the indicator.

6. Remove the load.

Determine whether the instrument has
passed or failed.

8. Record results on the test report.
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5.5.2 Analogue Indicating Instrument

An extra load equivalent to the absolute
value of the MPE for the applied load when
gently placed on or withdrawn from the
instrument at equilibrium shall cause a
permanent displacement of the indicating
element corresponding to not less than 0.7
times the extra load (NMI R 76-1,

clause 3.8.2.1).

1. Zero the instrument.

2. Apply a load to the load receptor and,
bring the indication to a mark by
applying a small amount of extra
material to the load receptor.

3. Record the initial indication as /;.

4. Gently apply an extra load equal to the
absolute value of the MPE for the
applied load on the load receptor.

5. Record the new indication as /.

Calculate the difference in the two
indications; /> — /;.

7. Ensure that the change in indication
determined in step 6 is greater than or
equal to 0.7 times the extra load added
in step 4.

8. Determine whether the instrument has
passed or failed.

9. Record results on the test report.
5.5.3 Digital Indicating Instrument

An additional load equal to 1.4 times the
verification scale interval, when gently
placed on or withdrawn from the instrument
at equilibrium shall change the initial
indication by one actual scale interval

(NMI R 76-1, clause 3.8.2.2).

1. Zero the instrument.
2.  Apply aload to the load receptor.

3. Apply additional standards weights of
0.1e until the indication changes up
and stabilises.

Record this indication.

5. Gently apply a load of 1.4e. The
indication should increase by 1e to the
next scale interval.
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6. Determine whether the instrument has
passed or failed.

7. Record results on the test report.

5.6 Sensitivity

The sensitivity test is only performed on
non-self-indicating instruments.

An extra load equivalent to the absolute

value of the MPE for the applied load, shall

be placed on the instrument at equilibrium

and shall cause a permanent displacement

of the indicating element of at least:

e | mm for an instrument of class 1 or 2;

e 2 mm for an instrument of class 3 or 4
with Max<30 kg; and

e 5 mm for an instrument of class 3 or 4
with Max >30 kg.

The sensitivity tests shall be carried out by
placing extra loads with a slight impact, in
order to eliminate the effects of
discrimination threshold (NMI R 76-1,
clause 4.1).

1. Zero the instrument.
2. Apply a load to the load receptor.

3. Bring the instrument to its equilibrium
position.

4. Apply an extra load equal to the
absolute value of the MPE for the
applied load.

5. Measure and record the linear distance
between the middle points of this
reading and the reading without the
extra load as the permanent
displacement of the indication.

6. Determine whether the instrument has
passed or failed.

7. Record results on the test report.

5.7 Accuracy of Tare Setting
This test is only required at:
e initial verification/certification;
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function occur; or

at the discretion of the trade
measurement authority.



A tare device shall permit setting the
indication to zero with an accuracy better
than:

e +0.25¢ for electronic instruments and
any instrument with analogue
indication;

e +0.5d for mechanical instruments with
digital indication and instruments with
auxiliary indicating devices.

On a multi-interval instrument e shall be
replaced by e; (NMI R 76-1, clause 4.6.3).

For any tare load applied, the MPE for the
remaining weighing capacity is the same as
if no tare was being used (NMI R 76-1,
clause 3.5.3.4).

1. Load the instrument using a weight
that exceeds the tare capacity and
ensure the tare facility is not
functional.

2. Activate the tare-setting device in the
following way:
(a) Load the instrument using a weight
that is within the tare-setting range.
(b) Add additional weights to take the
total load just below the next
changeover point.

3. Re-set the indication to zero using the
tare-setting device.

4. Check the accuracy of tare-setting in
the following way:
(a) Apply 10e to the load receptor.
(b) Apply an additional 0.25¢. If the
indication:
e remains unchanged go to
step 4(c);
e changes up and stabilises +1¢
from the original indication:
FAIL
(c) If the indication remains
unchanged in step 4(b), apply an
additional 0.5e. If the indication:
e changes up and stabilises +1e¢
from the original indication:
PASS
e remains unchanged: FAIL
(d) Record results on the test report.

(¢) Remove 10e, 0.25¢ and 0.5¢ to
bring the indication back to zero.

5. Check the tare weighing device in the

following way:

(a) Ascertain whether the instrument
has additive or subtractive tare.

(b) Determine the instruments
remaining capacity.

(¢) Add aload equal to full remaining
capacity.

(d) Determine if the indication is
within the MPE. Refer to
clause 4.1 for MPE check.

6. Record results on the test report.

5.8 Price Computation

This test is only required at:

e initial verification/certification;

e when any changes affecting the price
function occur; or

e at the discretion of the trade
measurement authority.

On a price-indicating instrument the
supplementary primary indications are unit
price and total price and, if applicable,
number, unit price and total price for non-
weighed articles, prices for non-weighed
articles and price totals. Price charts, such
as fan charts, are not subject to the
requirements of these test procedures
(NMI R 76-1, clause 4.15.1).

The total price shall be calculated by
multiplication of weight and unit price,
both as indicated by the instrument and
shall be within + 0.5 cents of the
instrument’s indicated total price. The
device which performs the calculation is in
any case considered a part of the
instrument. The value of digital price scale
intervals shall be 1 cent. All calculations
shall be rounded to the nearest cent

(NMI R 76-1, clause 4.15.3).

The price computation check is performed to
check that the price calculating function is able

to comnute the total nﬂna Condunet the check
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over a range of loads, and preferably during
the weighing test.



Apply a load to the load receptor and
input an appropriate unit price. See
Appendix B.3 for a worked example of
appropriate loads and unit prices.

Calculate the total price from the unit
price and indicated weight.

Compare the calculated total price with
the indicated price.

Repeat the test at least four more
times.

Determine whether the instrument has
passed or failed.

Record results on the test report.

SUGGESTED SEQUENCE FOR
TESTING

Make sure any electronic instrument
has been allowed to warm up for about
half an hour.

Check the certificate/s of approval for
supplementary tests (clause 4.2) and
any additional tests required. Make
provision for including these tests in
the testing sequence.

Visually inspect the instrument and
make a record of its metrological
characteristics.

Conduct a repeatability test
(clause 5.1).

Conduct an eccentricity test
(clause 5.2).

Check accuracy of zero setting
(clause 5.3) if applicable.

For non-self-indicating instruments,
check zero setting (clause 5.3) and
sensitivity (clause 5.6) during the

e
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8. Determine the loads and conduct a
weighing performance test (clause 5.4).

9. Conduct a discrimination test
(clause 5.5) during the weighing
performance test.

10. For digital indicating instruments
conduct an accuracy of tare setting test
(clause 5.7) if applicable.

11. Conduct a price computation check
(clause 5.8) if applicable.

12. Determine whether the instrument has
passed or failed.

13. Complete the test report.

14. Carry out anything else you need to do
to complete the procedure. This may
include:

e obliterating verification,
certification and control marks from
the instrument; and

e stamping the instrument (for more
information on stamping see
NMI V 0. Uniform Test Procedures:
General Information).

APPENDIX A. TEST REPORT

Although the format of the test report may
vary according to the individual needs and
requirements of trade measurement
authorities and licensees, the following test
report contains the minimum amount of
information that must be recorded.

If the certificate of approval requires
additional tests, attach pages that record the
results of these tests.

Number each page of the test report in the
style shown at the top of each page.
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Page ... of ...
Test Report for Non-automatic Weighing Instruments

Test report reference NUMDBET ........c.eoeuiiiiieiirereereeeee e Date of test....ccoeoeeveineerieneereeieenne
Type of test (tick one) O Verification [ Certification [ In-service inspection
For in-service inspection record the verification/certification mark............ccccveeiveerineriiesenesesensninene
N OF WIS s cvvsiiimmunssvomaninivensassnosiomsonss ouss v iasaiasms s Ao s AN SR s AR b ss
AdAress OF OWNERI/USET .....coueevuieriieiicieieieerte et e s e e et s et st e st e sa e e e ee e e s essbesmsa st e st eentesseessessaeesassneennaanns
Name of CONTACE ON PIEMISES iuiiiiissiisiniaisiosiovirisivrimisvasaiosnssisass i ssivsi s s oiasissssreasasivnssssioinsss
Address:where inistrumhient located, I Applicable < ssnmnsmsmimmrmssmssmiaaimisssimams
Description Of INSIIUMENL ......c..ecveieerereresseseeiesesseeesassessesssassessesessessssassessessrsessessestasessssassenseseaseseenne
MANUTACTUTET/S i cvssvassissiamsissmmssivaionsssmvinsinssiosse MOQEL:..ccmsmmmmnmmmmm i
Serial NUMDET ......c.ccveieerieeirirerieererreeenens Certificate/s of approval number ............cccceveveenerennens
Mag csasnmaanisssnnmasneMIacsssanicuimsiman iR
Verification scale interval (€)......c.cocceveereeieerienceicennnnns ACCUTACY CIASE v sviviswsissasmnsasiassusmissvossminsiiisniss
Does the instrument comply with its certificate/s of approval? yes/no
Is the instrument being used in an appropriate manner? yes/no
Are all mandatory descriptive markings clearly and permanently marked on the data
plate? yes/no
Is the data plate fixed on the instrument? yes/no
Is the instrument complete? yes/no
Is the instrument broken? yes/no
Is the instrument clean? yes/no
Is the instrument operational? yes/no
[s the level-indicating device (if fitted) secured and functional? yes/no/na
Is the instrument level? yes/no
Are there any apparent obstructions to the operation of the instrument? yes/no
Is the instrument mounted on a firm base? yes/no

Does the operator (and where applicable, the customer) have a clear and unobstructed

view of the indicating device and the whole weighing operation? yesino
Is the instrument adequately protected against abnormal dust, air movement, vibrations, ——
atmospheric conditions and any other influence likely to affect its performance? y

If applicable, does the steelyard, tare bar or proportional weight comply with the es/no/na
mandatory requirements in respect to design and marking? y

For overhead track weighing instruments: is the weigh rail of acceptable form and —
correctly aligned? y

For suspended weighing instruments: does it hang freely and are all transparent covers in ves/ofia

good repair?

For weighbridges: does it comply with the relevant Trade Measurement (Weighbridge)
Regulations?

For additional indicating devices: do they exactly repeat the information on the primary
indication and does any device for price computation and/or ticket/label printing comply
with the requirements of the General Supplementary Certificates (see clause 3.2.19)?

yes/no/na




Page ... of ...
Test Results
Load
First reading
Repeatability (clause 5.1) #econd seaine
Third reading
Difference
[ Pass [ Fail
Eccentricity (clause 5.2.2) ;
using either: DPass D Fail
Number of supports:
Load used:
Position 1 Position 7
¢ non-substitution method | Position 2 Position 8
(clause 5.2.2.1); or Position 3 Position 9
Position 4 Position 10
Position 5 Position 11
Position 6 Position 12
MPE change points:
Available standard weights:
Makeup 1 L
L of load MEE T AL | £ | Low (rounded)
e substitution method
(clause 5.2.2.2)
Zero setting (clause 5.3) OPass [ Fail
Discrimination (clause 5.5) OpPrass [OFail
Sensitivity (ciause 5.6) O Pass [Fail Ona
Accuracy of tare setting Opace [ Eail [ na
(clause 5.7) - T o T
Price computation (clause 5.8) | [JPass [ Fail Cna




Page ...

of 1z

Weighing performance
(clause 5.4) using either:

O Pass O Fail

e non-substitution
method
(clause 5.4.1); or

Loads applied (minimum 5)

Indication up

Indication down

Over-range blanking [ Pass O Fail
Method used O Method A [0 Method B
MPE change points:

Available standard weights:

Substitution load First: Second: Third:
Makeup 1 L., |Pass/fail
L of load MER| 4 2¢ AL | E | Lo (rounded)| /na
Up
e substitution method
(clause 5.4.2)
Over-range blanking [ Pass [ Fail
L Makeup of | /pp I Pass/fail
load
Down
Overall result O Pass O Fail

Inspector’s/certifier’s Name. ........ccoeeveenierireniienneecce e

<.eene.. Identification number......................
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B.1

APPENDIX B. WORKED EXAMPLES

Repeatability Test — How to Find

the Actual Position of a Load (see

clause 5.1.3)
In the case where the indication for
the second and/or third load changes
and stabilises at +1e from the original
indication the maximum difference
may still be less than or equal to the
absolute value of the MPE. In this
case the actual value for each load
must be found in order to determine if
the instrument has passed or failed the
test. You can calculate these actual
values as shown in Figure B.1. As the
first load was set at centre e the actual
position P is equal to the actual true
value of the scale interval.

To find the actual value P for the
second position of the load, you first
record the indication /5. Then add
additional weights of 0.1¢ until you
reach the next changeover point. The
total mass of the additional weights
you add is AL, Substitute the values
you have recorded in the formula
P=1 +%€— AL,.

Repeat using the values for the third
position of the load to find

Ps=I3+ %e»— AlLs.

To find the difference take the smallest
value (in the example above this is 7;)
from the largest value (in the example
above this is P3). If this value is:

(a) less then the absolute value of the
MPE, the instrument has: PASSED

Ps (third position of load)

(b) greater then the absolute value of
the MPE, the instrument has:
FAILED

B.2 Weighing Performance using
Substitution Load Material used
(see clause 5.4.2)

In this example method A is used.

The instrument is a Class 3 non-automatic
weighbridge with a maximum capacity of
60 t and an e value of 0.02 t (20 kg).

There are 16 t of standard weights
including suitable standard weights to
achieve minimum capacity and indication
changeover points. Also available is a test
rig and forklift (Sub 1) with a gross mass
of approximately 16 t and a truck loaded
with gravel (Sub 2) with a gross mass of
approximately 32 t.

In selecting the loads you are required to
use at least 5 loads, to include Min, first
MPE change point, second MPE change,
Max and appropriate substitution loads.
The loads for the example shown below
are: 0.4t,10t, 161,32, 40t,44 tand
near Max.

This example demonstrates both a graphical
and mathematical solutions for the
substitution loads only. The graphical
representation shows where the load actually
is and how the errors associated with that
load can be determined. The mathematical
solution simply confirms the findings of the
graphical solution by inserting the values into
the appropriate formula.

AL,
AL,
—
I-1e I+ 1le
l
e / = L+ =€
P, (first position of load) 372

P, (second position of load)

Figure B.1. Finding the actual position of the load



The results have been recorded on a
sample test report at the end of this
example.

The first test load applied is equal to the
minimum capacity of the instrument. This
load is made up of standard weights and
equals 0.4 t.

The second test load applied is equal to
the first MPE change point. The load is
made up of standard weights and equals
10 t.

The third test load applied is made up of
standard weights and equals 16 t.

Because this is the point at which the first
substitution is required you need to
determine the error of the weighbridge
using the 16 t of standard weights. This is
represented graphically as follows:

16.00 t 16.02 t 16.04 t
<. 0k o . 10kg ) 10 ke s <. 10kg o
o ) N P Y /I\ g
: ®-4-=--imimm :
'

12 kg
When the 16 t of standard weights were
placed on the weighbridge the indication
displays 16.02 t (/). A further 12 kg of
standard weights (AL) was required to take
it to the next indication changeover point
and stabilise.

Using the diagram you can see it is 10 kg
plus another 8 kg more than 16 t.
Graphically we can see the error is +0.018 t
or 18 kg.

Mathematically using the formula

E = I+%e— AL — L we can calculate £ as
=16.02t+0.01t-0.012t-16.00t
=+0.018 t or +18 kg.

Next determine the true value of the first
substitution load (Sub 1). Do this by
placing the substitution load on the
weighbridge. At this point the indication
displays 15.78 t. This is represented
graphically as follows:

15.76 t 1580t

—ple—
N
[ ]
i
1
K
v

18 kg (E)

Actual ;falue 3
Added material or weights

Take the weighbridge to the next
indication changeover point, which is
15.79 t. Do this by adding more
substitution material or weights. This
additional material or weights becomes
part of the substitution load. The actual
value of the substitution load is the
indication changeover point less the error.

The calculated error in the weighbridge at
this point is +18 kg. Taking this into
account the point labelled actual is the
true position for the substitution load.
Graphically we can see the value of the
substitution load is:

15.79t—0.018 t (error) = 15.772 t

Mathematically using the formula

Lsis= L + Lo E (at 16 t) we can calculate

2
Low=15.78t+0.01t-0.018t=15.772 .

Bring the substitution load to a round
figure by adding an additional 8 kg of
standard weights. The substitution load
now becomes 15.78 t (true value of the
substitution load).

The fourth test load applied is made up of
Sub 1 plus 16 t of standard weights. This
load equals 31.78 t.

Calculate the error for the weighbridge
when using this new known load of
31.78 t. When the load is placed on the
weighbridge the indication reads 31.80 t
(). This is represented graphically as
follows:

31.78 t
| ! :

31.80t

31.821t

I I d 14 kg



A further 14 kg of standard weights (AL)
was required to take it to the next
indication changeover point and stabilise.
Using the diagram you can see it is 16 kg
more than 31.78 t. Graphically we can see
the error is +0.016 t or 16 kg.

Mathematically using the formula

E =1+%e—AL—LwecancalculateEas

=31.80t+0.010t—0.014t—31.78 t
=+0.016 tor 16 kg.
Now you know the error at this point of
the weighbridge you can apply the second
substitution load (Sub 2).

Next determine the true value of the
second substitution load (Sub 2). Do this
by placing the substitution load on the
weighbridge. At this point the indication
displays 31.08 t. This is represented

graphically as follows:
31.06t 31.08t 31.10t
I oy : I
| ) — |
- < b Y
16 ke (F) %
Actual value Added material or weights

Take the weighbridge to the next
indication changeover point which is
31.09 t. Do this by adding more
substitution material or standard weights.
This additional material or standard
weights becomes part of the substitution
load. The actual value of the substitution
load is the indication changeover point
less the error.

The calculated error in the weighbridge at
this point is 16 kg. Taking this into
account the point labelled actual is the
true position for the substitution load.
Graphically we can see the value of the
substitution load is 31.09t—0.016 t
(error) =31.074 t.
Mathematically using the formula
Lswv= I + 3¢ —E (at 31.78 1)
=31.08t+0.01t—0.016t=31.074t.
Bring the substitution load to a round
ﬁgure by adding an additional 6 kg of

11:&1(\-11‘1‘5 Tha cuihetitnn

t1
¥¥Wilmiita: L LI OUVQ‘ LS

now becomes 31.08 t (true value of the
substitution load).

The fifth test load applied is close to
second MPE change point. It is made up
of Sub 2 plus 8 t of standard weights. This
load equals 39.08 t.

The sixth test load applied is made up of
Sub 2 plus 16 t of standard weights. This
load equals 47.08 t.

Remove standard weights and add the test
rig and forklift that was used for Sub 1.
This becomes Sub 3. Determine true value
of Ly through method previously used.

The final test load applied is made up of
Sub 3 plus 13 t of standard weights. This
load equals 59.86 t.

After you have carried out the test at
59.86 t apply a load up to 10e above max.
in order to check that the over-range
blanking is correctly set.

Remove all the loads in a convenient
manner applying the appropriate MPEs
for the load and ensuring zero returns to
within +0.25¢.

B.3 Appropriate Loads and Unit Prices
for Price Computing (see clause 5.8)

The instrument shall be tested from the
minimum to maximum capacities, as well
as the smallest up to the largest unit price.
Table B.1 provides an example of
appropriate loads and unit prices.

Table B.1. Calculation of the total price
from the unit price and indicated weight

Indicated Unit price Total price
weight (kg) |  ($/kg) ($)
0.40 0.01 0.00
0.50 0.01 0.01
1.00 123.45 123.45
1.00 678.90 678.90
Test up to Test up to
Max Max unit Calcul?.ted
. . resuit
capacity price

— 40 —



Results of Weighing Performance Using Substitution Load

Instrument description

_Class 3 static weighbridge

Max 0 e )
Verification scale interval (e) 0co02¢
Method used Method A

MPE change points 10,40t

Available standard weights 16t

First substitution load (Sub 1)

Test rig + forklift (approximate mass16t)

Second substitution load (Sub 2) | Gravel truck (approximate mass 32 t)

Third substitution load

Test rig + forklift + gravel truck (approx 48 t)

Makeup 1 L Pass/fail/
L of load MPE 1 2 : AL E L (rounded) na
04t weights +0.01t| 04t — — — — — pass
10 t weights +0.01 t 10t - — — — — pass
16t  |weights |+0.02t| 16.02t | 0.01t |0.012¢|+0.018t] — — pass
Sub1 |Iestrig® |l ysgg¢ | 001t | — |+0.018t[15772¢t| 15.78¢ | na
forklift
31.78 Isgtt’ L+ 2002t | 3180t | 0.01t | 0014t [+0.016¢] — — pass
Supz | Oravel — | 3108t | 001t | — [+0.016t|31.074t| 31.08¢ na
truck
39.08t [Sub2+8¢t|+0.02t | 39.10t | 0.01t |0.016t|+0.014t] — — pass
4708t [D002T 1a003t | 4710t | 001t |0016t] +0.014 | — - pass
Sub 3 g:gy — | 4686t | 001t | — |+0.014 |46.856t| 46.86t na
59.86 t ']5;“: 3% 14003t 5988t | 001t |0.018¢|+0.012¢] — — pass
Over-range blanking pass
L Makeup of load MPE I
59.86 t Sub3+ 13t +0.03 t 59.86 t pass
28.78 t 59.86 t— Sub 2 +0.02 t 28.78 t pass
13t 28.78 t—Sub 1 +0.02 t 13.00 t pass
10t 13t—31t +0.01t 10.00 t pass
0t - +0.25¢ 0 pass




APPENDIX C. SPECIFICATIONS FOR UNCLASSIFIED
NON-AUTOMATIC WEIGHING INSTRUMENTS

Appendix C gives the specifications for
unclassified non-automatic weighing
instruments. These are instruments without
a class mark, which comply with General
Specifications for Measuring Instruments to
be used for Trade, Part 9 (superseded in
May 1976) and the certificate/s of approval
relating to that instrument.

C.1 General

Every instrument shall:

(a) be clearly and permanently marked
with the capacity and scale interval, on
or in the vicinity of any mass-
indicating device;

(b) be clearly and permanently marked
with the manufacturer’s name or mark
and serial number;

(c) have alead cap (stamp plug) located in
one of the following positions:

(i) on the beam of a beam-scale
vertically under or over the
fulcrum knife edge;

(ii) onthe beam of a counter scale;

(ii1) on the steelyard, dial or housing of
other weighing instruments; and

(d) have every steelyard, lever or beam
fitted so as to prevent excessive lateral
play, the instrument being correct if the
knife edges and bearings are moved
within their limits of movement.

C.2 Removal or Inter-changeability of
Parts

Instruments shall not have parts, the removal
of which would affect their accuracy, if they
can be used without such parts; or have parts
the interchange or reversal of which would
affect their accuracy.

C.3 Scale Marks

The scale marks (including the price scale
marks) on an indicating device shall be
straight lines of uniform thickness,
uniformly spaced and with an aspect ratio
of not less than two. The principal lines

shall be numbered clearly and legibly and

marked by longer lines; and, unless every
scale mark is numbered progressively from
zero, there shall not be more than four
consecutive marks of the same length.

This applies provided that on fan-shaped dials
a uniform variation in scale spacing shall be
permitted such that the mean width of the 5

largest consecutive divisions shall not be more

than 20% larger than the mean width of the 5
smallest consecutive divisions.

The scale marks on any steelyard shall be
parallel and, if there are notches, shall be
correctly placed with reference to such
notches; notches shall be uniformly spaced
in one plane at right angles to the shank and
be protected by a notch-protection bar.

C.4 Form of Digits on Indicators

Indications shall permit readings by simple
juxtaposition of the digits and all digits
comprising mass, unit price and price
indications shall be oriented in the normal
viewing position, apart from instruments
with fan-shaped dials.

The height, or apparent height, of digits
comprising the mass and price indications
on analogue indicators shall not be less
than three times the minimum reading
distance in millimetres, without being less
than 2 mm.

The height, or apparent height, of digits
comprising the mass and price indications
on digital indicators (other than ticket
printers) and semi-digital indicators shall
not be less than three times the minimum
reading distance in millimetres, without
being less than 5 mm.

C.5 Printing Requirements
Printed data shall be clear and indelible. If

the mass or quantity and price are printed,
the unit price or price per item shall also be
printed. The decimal marker shall be
printed by the printer and shall not be pre-
printed on the ticket.



Where statements (numerical value and
designation) of mass or quantity, unit price
or price per item and price are on one
horizontal line there shall be a space of at
least one digit between each statement.

Numbers and their designations shall be
horizontally aligned. The designations of
mass or quantity, unit price or price per
item and price shall follow the same
horizontal alignment as the numerals or
shall all be located immediately above or
below them.

When printing a number with a value less
than one, the decimal marker shall be
preceded by at least one zero digit (one
preferred).

C.6 Value of Scale Interval

The value of the scale interval shall be in
the form 1,2 or 5 x 10" milligrams, grams,
kilograms or tonnes, where £ is a positive
or negative whole number or zero.

C.7 Scale Spacing
The minimum scale spacing shall be:

(a) 1.25 mm for dial-indicating devices;

(b) 1.75 mm for optical-projection
indicating devices;

(¢) 5 mm for numerical-analogue
indicating devices with or without
optical projection;

(d) 2 mm for tare bars and steelyards; and

(e) 2.5 mm for spring balances of a
capacity exceeding 15 kg and crane
weighers on which the dial is an
integral part of the mechanism
suspended from the hook.

C.8 Reading Aperture for Analogue
Indicators

When an analogue indicator is viewed
through an aperture, the width of the
aperture, measured along the line of travel
of the indicator, shall be such as to allow
the numbers of at least two numbered scaie
marks to be visible at all times.

C.9 Reading Index

C.9.1 Length

The tip of the index shall reach the shortest
scale marks, but shall not extend beyond
the middle of the marks. However this
clause shall not apply to:

(a) an index consisting of a fine wire or
thread stretched over the scale marks,
including a hairline on a ground glass
screen;

(b) an instrument in which the index
moves over two concentric sets of
scale marks; and

(c) an instrument in which the index is in
the same plane as the scale marks and
is not more than 1 mm from any scale
mark.

C.9.2 Width

The width of the index shall not be greater
than the thickness of the scale marks.

C.9.3 Index Stops

Stops shall limit the travel of the index but
shall permit the index to move at least four
scale intervals below zero and above
maximum self-indicating capacity. On fan-
shaped dials and single-revolution dials,
there shall be no scale marks below zero
and above maximum dial capacity.

C.9.4 Parallax

The distance between the dial and the index
shall not exceed the width of a scale
interval, without exceeding 2 mm.

C.10 Lowest Permitted Maximum
Capacity

The lowest permitted maximum capacity,
in relation to the scale interval, for a self-
indicating instrument or a graduated non-
self-indicating instrument is given in
Table C.1, provided that:

(a) on a spring balance of 50 kg capacity
or over, the scale interval shall not be

o~

more than 1/200 of the capacity;

(b) for instruments used only for the
weighing of persons, freight, coal,



solid fuel, or animals, or for pit-bank
weighing instruments, the lowest
permitted maximum capacity shall be
half that specified in Table C.1; and

(c) scale intervals of 1 kg are permitted to be
used on instruments for determining the
weight of excess baggage at airports.

Table C.1. Lowest permitted Max

Lowest Minimum
Scale permitted number of
interval maximum scale

capacity intervals™®
5g 250¢ 50
10g 500 ¢ 50
20¢ 2 kg 100
50 g 10 kg 200
100 g 25 kg 250
200 g 100 kg 500
500 g 250 kg 500
kg | 500ke 500
2kg T 500
5ke 251 500
10 kg 10t 1 000
20 kg 20t 1 000
50 kg 50t 1 000
100 kg 100t 1000

*  Number of scale intervals = capacity/scale

interval

®  Not applicable to centre-zero instruments

C.11 Zero Setting

A zero-setting device, if fitted, shall
comply with the following rules:

(a) the range shall not be greater than 4%
of the maximum capacity of the
instrument and it shall be possible to
adjust zero to the middle of the range;

(b) it shall be possible to adjust zero to
within 0.25¢; and

(c) where zero setting is effected by means
of loose material in a balancing
chamber, the loose material shall be
secured (sealed) and totally enclosed

and shall be prevented from shifting
position in such a way as to affect the
accuracy of the instrument.

C.12 Taring Device

Where an instrument is fitted with a taring
device:

(a) asingle taring device, if graduated, shall
have the mass value of the scale interval
corresponding with that of the mass
indicator provided that it may be
ungraduated except for a zero scale mark
and a scale mark at its capacity; and

(b) a major taring device shall be
graduated in multiples of the capacity
of the minor taring device.

C.13 Counterpoise Masses

A counterpoise mass shall be clearly and
permanently marked with the international
symbol of correspondence (%) and the
equivalent mass denomination, e.g. 25 kg, and
also with the serial number of the instrument.

C.14 Centre-zero Dials

Instruments fitted with a centre-zero dial
shall have at least one scale mark on each
side of the zero scale mark, the mass value
of which shall be marked on the dial.

C.15 Maximum Permissible Error

Every instrument under test shall retain its
equilibrium, give constant mass indications
on the repeated application of any given
load, be correct for increasing or decreasing
loads, and indicate zero within +0.25¢
when the load is removed.

The MPEs for self-indicating instruments
and graduated non-self-indicating
instruments, with the instrument adjusted to
zero within +0.25¢ at no load, shall be:

(a) 0.5¢ for the first 500¢;

(b) leover 500 and up to 2 000¢; and

(c) 1.5e over 2 000e.

The MPEs for balances, beam scales and
counter scales are as shown in Table C.2. The
MPE for even-arm scales shall be half the
amount specified in Table C.2 for loads up to



half capacity and the whole amount specified
for loads from half to maximum capacity.

C.16 Additional Requirements for
Particular Types of Instruments

C.16.1

Every beam scale shall:

(a) be clearly and permanently marked
class B or class C;

(b) be correct when a load of one-third the
capacity of the instrument is in the
middle or near the edge of the pan; and

(c) have a pointer for indicating the
position of equilibrium.

C.16.2 Counter Scales

Where the beam of a counter scale has two
side-members they shall be connected by at
least two crossbars.

Balances and Beam Scales

A counter scale shall be correct when a load
of one-third the capacity of the instrument is
placed successively against the mid-point of

each edge of the load receptor.

Where the goods pan is in the form of a
scoop, the scale shall be correct when half-
full load is placed against the middle of the
back of the scoop and the other half-full
load in any position on the scoop, the
weights being entirely on the mass pan but
in any position on it.

C.16.3 Spring Balances

Every spring balance of a capacity of less
than 50 kg shall be provided with a double-
sided dial which is covered by transparent
material, provided that this paragraph shall
not apply to spring balances which are
permanently marked ‘for use by itinerant
vendors only” or “hawker’s scale only’.

If the pan of a spring balance is below the
spring, the instrument shall be correct
wherever the load is placed on the pan.

If the pan of a spring balance is above the
spring, the instrument shall be correct when a
load of one-third the capacity of the
instrument is placed successively against the
mid-point of each edge of the load receptor.

A spring balance with a multi-revolution index
shall have a vertical slide with denominated
scale marks indicating mass values representing
complete revolutions of the reading index.

Table C.2. MPEs for balances, beam scales and counter scales

MPE
Capacity Beam scales Counter
Balances
Class B Class C scales
5¢g +4 mg =10 mg - —
25g +6 mg +15 mg +60 mg —
50g - +20 mg — .
100 g — +30 mg — —
250 g — +60 mg +240 mg —
500 g +12 mg +100 mg +400 mg +1.5¢g
1 kg - +150 mg +600 mg +25¢g
2kg — +250 mg +lg +35¢g
Skg +70 mg +500 mg +2 g +6 g
10 kg — +lg +4 g 8 g
15 kg — +15¢g +6 g +10g
25 kg +120 mg +2.5¢g +10 g +15 g
50 kg — +45¢g +20 g £25.2

— 45 —



C.16.4 Self-indicating Counter Machines

Every analogue self-indicating machine for
retail counter use shall be provided with
mass indications on the purchaser’s and the
vendor’s side of the instrument, covered by
transparent material, provided that this
paragraph shall not apply to machines used
only for ascertaining freight charges and
permanently marked ‘not for trading direct
with the public’ or similar wording.

An instrument with analogue indication
shall not have a taring device unless the
words ‘not for retail counter use’ are

permanently marked on the instrument.

The value of analogue price scale intervals
shall be 1, 2, 5 or 10 cents, provided that:

e 2 cent scale intervals are not permitted
for unit prices less than 60 cents per
kilogram;

e 5 cent scale intervals are not permitted
for unit prices less than 150 cents per
kilogram; and

e 10 cent scale intervals are not permitted
for unit prices less than
300 cents per kilogram;

— 46 —

No price shall be repeated in any column or
row, provided that this paragraph shall not
apply to any floating column up to 10 cents
per kilogram.

An instrument with analogue indication
may only be used for prices which can be
read directly from the chart and for prices
obtained by adding or subtracting the
values from two unit-price columns or
rows, or by doubling or halving the values
from one unit-price column or row.

A self-indicating counter machine shall be
correct when a load of one-third the
capacity of the instrument is placed
successively against the mid-point of each
edge of the load receptor.

On a self-indicating counter machine where
the goods pan is in the form of a scoop, the
scale shall be correct when half-full load is
placed against the middle of the back of the
scoop and half-full load in any position on
the scoop, the weights being entirely on the
mass pan but in any position on it.
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Overview of the Legal Metrology System on NAWI in Thailand
By Mr.Thapphinyo Koatnon
Bureau of Weights and Measures, Department of Internal Trade,
Ministry of Commerce

Verification of Truck scale

1. verifying quality and general feature

1.1

1.2

1.3

1.4

1.5

All truck scales must show any details, which shall be clear, read easily and hardly erased, on the
scale. The following shall be shown as details. (Ministerial regulation section 10)

1. Name or Private mark of manufacturer, importer or seller

2. Model name indicated type of scale

3. Identity Number of scale
Capacity range of truck scale and weighing range of load cell shall be clearly shown and hardly
erased. (Ministerial regulation section 11)

Truck scale and load cell produced for traditional rate shall be shown capacity range and
weighing range in unit of metric system such as kg(Ministerial regulation section 12)

For initial verification and the re-verification, it is important to fix each of compensation rates to
equal. For used scale, it is important to fix the compensation rate as twice as for initial
verification.( Ministerial regulation section 13)

Indicator located outside weighing room shall be clearly shown data for relevant people in
weighing operation. For example, while weighing person is weighing truck on platform, weighing
person in weighing room must clearly see any habitat of people or living things on platform.

[ Ministerial regulation section 19 (11),section 21]

Printer Scoreboard Computer

Platform Scale Im
] L..] o]

[
P ] o

i e e e e e S|
LOAD CELL PARALLEL COM1 COM2

Power Cord @ 8

8 8142PRO PR8 Terminal €

1.6 For digital indicator, if scale has display data on multiple indicators, every indicator shall be

shown correct data, and all data shall be the same. For example, data shown by load-measuring
device, remote display, weighing result ticket shall be the same. [ Ministerial regulation section 15

@] -




1.7 Control keys, indicator, and other equipments including switch shall be read easily, clear and

hardly erased. (Ministerial regulation section 16)

1.8 Truck scale shall be sealed to avoid any modification method after verified. Any person can
modify or repair scale only when the competent officer damage that seal.(Ministerial regulation
section 17)

1.9 Printing part shall print correctly data. Height of letters and digits shall not less than two

millimeters. Printing part shall print only in stable mode. For example, while weighing in stable
mode, data shall be sent to printing part automatically. Then weighing person can press key to
print data which be the same as data shown on indicator. [ Ministerial regulation section 19 (6) ]

1.10 Saving part shall save data when display is in stable mode, such as while truck in weighing

mode is moving, any person cannot input any data from keyboard or load-measuring device
into computer. [ Ministerial regulation section 19 (7) ]

1.11 In case of testing motion of truck scale on platform while truck is moving, when press ZERO
or other keys, system shaii not input any data from ioad-measuring device into computer. For
example,while weighing truck on platform in motion mode, weighing person press key to input
data. If system can input data while truck is in moving mode, the scale shall be repaired.

( Ministerial regulation section 9)



1.12 In case of scale has locking device, scale must clearly show locking device and weighing area.

1.13

Weighing person can weigh only in weighing area. For example, pattern approval document
sent from central bureau of weights and measures may contain content about some model of
load-measuring device which program can lock calibration. [Ministerial regulation section

19 (1 0)] Protecl Calitxate

Cover Tairnllsafurr Catbrate

For the Electro-magnetic interference test , by using a radio that has 5 watt-power and has
AM and FM frequency within 50 cms, the scale need to be not affect to a display, a data ,
and a printer. [ Ministerial regulation section 19 (14) (g)]

For computer system or other equipment connected, only one weighing program in computer
system connected to load-measuring device shall be installed. [ Ministerial regulation section
19 (14) (h) and Ministerial act B.E. 2001]

The connection of signal wires shall send signal only one way. For RS232, it shall use just Tx

and Gnd for connecting with other equipments such as a computer, a Remote Display and a
printer. To observe the wire from Main Board to Port,the connection of computer and Remote
display shall have just two wires (Tx and Gnd). For RS 485 and RS 422 , it is prohibited.

( Ministerial act B.E. 2001)




1.16

Indicator both inside and outside weighing room must show data as the same as real weighing
data. Remote display, load-measuring device and computer system must show the same data. For
example, when weighing people or truck on platform of truck scale, weighing person shall
observe remote display, load-measuring device and computer system. All of these must show the
same data.[ Ministerial regulation section 15 (2) (b) and section 34 ]

In case of initial verification, load-measuring device shall be verified for sealing to indicate
initial verification avoidance at central bureau of weights and measures, center of weights and
measures and branch bureau of weights and measures by verifying using pattern approval

document sent from company to central bureau of weights and measures. (Departmental act Feb
21, 2005)

2. Accuracy class verification

2.1

2.2

Accuracy class III by using the classified accuracy of the scale (n=Max/e)

n = the number shall between 500 to 10000. For certification, the n number shall be 20 kgs. For
fixing the number d, it shall be appropriate with the Load cell and the d number shall be 10 kgs.
(Ministerial regulation section 24 and section 25)

For initial verification and the re-verification, it is important to fix each of compensation rates to
equal. For used scale, it is important to fix the compensation rate as twice as for initial verification.
(Ministerial regulation section 13)

3.Accurancy Test

3.1

3.2

3.3

3.4

3.5

The response rate of the scale for testing discrimination is 1.4d. The scale shall display the
changing weight. To test discrimination, it is important to put the weight on the scale firstly and
put new weight on the scale. The result of a display shall be changed 1 d.

[ Ministerial regulation section 31(2)]

Testing weight by increasing and decreasing weight. Place weight in weighing range on various
positions in accordance with verification table. For example, place weight from five hundred
kilograms to ten thousand kilograms or any weight up to weighing person. Especially, placing
weight shall depend on load cell.( Ministerial regulation section 29)

Testing repeatability on middle area of platform in accordance with verification table, such as re-

placing by using crane for lifting up and down on middle area of platform about three times.

(Ministerial regulation section 32)

Place weight on various positions in accordance with verification table.( Ministerial regulation
section 33)

The changing weight to zero and the range of the set of adjust auto zero of the scale. The
changing to zero shall not over 4 percent of the capacity.( Ministerial regulation section 9)

— 91 —



4. Stamping verification mark

4.1 Truck scale shall be sealed to avoid any modification method after verified. Any person can
modify or repair scale only when the competent officer damage that seal. The following shall
be sealed.( Ministerial regulation section 17)
1. Connector LC
2. Remote Display
3. Signal combination box
4. Other position related to weigh modification

4.2 The number plate of the scale and the specific mark shall be put on the scale and the signal box

tightly.

company

Capacity e d

50 000 kg 20 ke 10 kg

Private mark No. Truck Scale
Manufacturer / importer | repairer 001-2010
initial verification Re-verification(1) | Re-verification(2)

Verification — date 16-5-2010
expiry date 16-5-2012

5. The expiry date of such verification(Term of license)

Non automatic weighing instruments installed in a fixed position which capacity range greater than
twenty metric tons shall be two years term of license. (Ministerial regulation section 89)

6. Verification fee

Initial verification fee is two thousand baht, and the re-verification fee is one thousand baht.
(Ministerial regulation section B.E. 2001)

7. Issuing licenses and permits for instruments

The certification of the scale shall be following byNo.105.(Ministerial regulation section 87)
8. Table for recording result of verification.

As attaching form.,

— 92 —



‘ABojouyos | pue
20UBI0g Jo AsIUI By} 0} Wy} Jwgns
pue Ajjenb seiipowwod pue sypnpold

‘ABojosiaw ‘uonezipiepue)s Jo spial} dyj Ul

juswdojaAsp Uo sainseaw ‘sawayos

‘selbajes)s ‘saijod dnjes o] 'L ®

‘Juswasbeuew
Ayjenb sanpowwod pue

syonpoud‘ABojosjaw ‘uonezipiepuels

uo syuswnoop |ebs| aiedaid 0] 'z @

SaIARY DINWVLS SaIARY DIANVLS

TR

ettt

AD0TOHLIN VO3 T HOS
JUNLONYLSVHANI TYNOILLYN

WweN 1817
BH yuy INg I

MaIAIBAQ ainjonnselu) ABojone [eBe Y




‘Me| yim

90UBpI0dJ. Ul SP|alj paje|al Jayjo pue
Ajenb ‘ABojosiaw ‘uonezipiepuels

10 sp|al} 8y} uo sasuadxa Jayjo pue

sabieyo ‘uo1309||00 @8} abeuew 0] ‘6 ®

SalMoY DINVLS

‘@oualedwod

ay) Jepun apo9 Jeq pue Buuaquinu
apoo ‘ABojoJlaw ‘uoiezipiepuels uo
SUOI}B|OIA Jeal} pue |0Jjuod ‘joadsu| ‘g ®

SaNINDY DINVLS

"S9IP0Q 9)e)S JUBAS|aI Y} JO UOISIDap
01 Buipioooe suoneziuebio jeuoibal pue
|euoneusajul ul aedpiped o) wey JBIA JO
aAlejUSSaIdaliMe| YIIM SDUBPIODODE Ul BPOD
Jeq pue Buequinu apod ‘AjAionpoud
‘Aenb ‘ABojoljew ‘uonezipiepuels
uo suolejal [euonjeusaiul Ino Aed 04 ) ®

SaliMRdY DINVLS

= 85 A R = .H

=] B E s B
o SpO0J leq pue

- Bulisquinu apoo ‘Ayanonpoud ‘Ayjenb
‘ABojoJjaw ‘uonezipiepuels Uo SSIApe
pue uonewJojul syebedoid ‘iajsuel)
ABojouyoa) ‘Bunsal ‘s||s |euoissajo.d
|eaiuyoa} Buirosdwi ‘Buiuiel) ‘yoseasal
O1JjUaI0S 1oNpuUoo ‘aziuebio 0] ‘9 ®
Ayenb sjyonpold ‘g ®
JusWiaINSEa v ®
uoneziplepuels ‘¢ ®

SSNIMPY DIWVLS

— 94 —



.T........_@.._..a..uL T!lih.,e:_f ﬁ ) T dn ges yum _%%%ﬁww

{5 ) EE e "

Jo syjuswyuedap
._ e _ ..l.nuﬁ..a_r “]ﬂ...” . Ayo ‘lerouinoad

9 9U) JO SaNIAn.

‘004 jo siels [Bjo] yim

iy f
. T sjun juspuadapul g
s T

,_'_..ﬁ

:

4
— B
i

=

(AT | 2umonng uonez|ueb10s,D3INVLS

Sjoallp osie DIWVIS @

4O S|SISUCD DINWVLS @

"ME| Y}IM 80UBpIOod2e. Ul
D3INVLS Jo Sjesse‘aoueuly J8)siuiWpe 0] | @
‘9je)s ay) Aq
paje|ndns pue ABojouyoa | pue adusing
jo Asiui 8y} jo uonessiulupe
pazijesuaoap 0} Buipiodoe DINVLS
J0 ainjonuys uoneziuebio abeuew o] ‘€L ®

SaNIAY DINVLS

‘ABojouyoa | pue
i mo:m_ow Jo Ansiui ayj jo wesboud wioyel
[oAneISIUILIPE BY) JO SJUSJU0D pue SaAjoalqo
0} Buiploooe DINVLS Jo welboid wioyal
aAesisiuiwpe jusws|dwi pue dnjgs 0] Z| @
'S9OINIBS
Aujenb pue ABojosisw ‘spiepuels uo
So1poq JO saniAloe Joadsul ‘epinb o] ‘L ®

SaAIY DINVLS

'S|E20| ‘sayouelq ‘saulsIuIL

Japun Ayenb pue ABojosjow
‘uoljezipJepuels uo salpoq o} s||s
Jeuoissajoid ¥oayo pue apinb o] ‘gl @

SalMdY DINVLS




¥'€'2'| s 'saduejed jo uoleiqIeD—
sBIBA SSEID ZW JO uoneIqIED—

By -Buwy issep 14 jo sbiam piepueis—
:jonuod Ayenb pue AGojonew ‘uoezipiepuels jo sjuawpedap A1
¥'€'Z'L ssej0 'saouejeq uoneiqies—

Byoz swbiap ssep L jo uonelqies—

Bg 0=p/By pg=xew ‘Jojesedwon—

By01-Bw) 'ssep 14 jo sbiap piepuels—
Boog-BuiL ssejo 23 Jo siubiap prepuejs—
!4 03aINS

1051-B1. Juawinisu) yBiap onewoiny uoN—
B300g-Bw| sssep L jo siyBlap piepuels—
Bypz-By 'ssep z4 jo sjubiap prepueis—
BroL-Bw) :ssep |4 jo sublap piepuejs—
By - ssep z3 jo siBlam prepuelg—
641 'ssep |3 jo swbiap pJepueis—
:opmusuy AGojonaw wep 18iA

saoialag pue foeden sanbiuyoa)

1o:3uca Ayjenb
pue ABojosjaw
'uolezipiepuels

Jo sjuswyedsp Ao

“|oepaug
'Z1s91eNnD 'LiselenDd

sinypsu)
ABojosa W WeulsiA

ureyo Anliqeadses) ayy

ABojonap |eba 'g

VUIISSISSY IULIOJI00) put]
SPIBPURIS / UB|d UORDY UONEI|IE] apes ] / Bunasy adomng-tisy| {1
VOS/dVALNISY]

JaRp 30 samseajy pue siBlajy uo aauague)) [eiEUan AL ()

wniog fFojonapy [#F] syong URisy|
9661 INTdY

9661

£661

8661

$661

9quiatt [[713) 5661 wmo1g ABOOTSIN Tovd RISy |

nesadoo) uonENpaIady £ TR EIEET
Jaquaw [ingl S661 VIV

9
s
aquia [ng] 661 v
£
z
[

b , 35U (10| T661 SSa:HU0,) SPITPUTIS a1y JU1S%d - DEVd

S [ame 0 purifeous| o) g

suoneziuebiQ jeucibay 7 ®
DINVLS Jo diysiaquisiy

(o= -
[ oo s o Busquen |

Bquaumd( - 6861 sy 000y | S

sqwow il 2661 | pomuoqer By |y
afedar] aifojonap ap

QUM €00T | ypunewau] uonEsWERIQ—TNIO | ©

iy e oo o —ont| 2

Tquap
30 pury 20u1g uonezuedio 1BpI0

b A

suopeziuebiQ |euopeuIRUl ‘L ©
DINVYLS Jo diysiaquiay




WVN L3IA NI G31d143A
S3ODAIMGHODIIM
34V MOH

wen 18iA
DINVLS -1 D3AINS
BH yuy Ing JW

UA"AOB uADY mmmy/:dny e alsgem
INo YISIA asea|d ‘uoljewloul JayuNy 104 ®

aj)sqam DINVLS 'd

|auuosiad
Jo @oualadxa pue abpajmouy Jo ¥oeT @
Sal}IAI}O. UOljeZIpJEpUR)S [BUOIBUIS)UI
ul ayedionued 0} spuny JO ¥oe] ®
saa110d D34V yim Buiwunsuod swip pue
aAnIsuadx3 piemyoeq pue yaem Ao ||1s
aJe ainjonJjseljul [ebo| pue [eoluyos ] @

paoe} swiajqoid pue suiesuod ‘g

Jusweainseaw |eba| 104 7 ®
Juswieinseaw
[eLIsnpul pue d13usIds 10 ‘| ®

: ainyny ayy uj
)\, juswainseaw jo uoneiBajul [euoneulajul Jo puall ayl ‘9




Bunse) Buipeo| Ayoujuedo3 @
Bunss) s|geieadey @

Bunsa) Ayjigenoy @

Bunse) AjAnIsusg @

(1ous g|qissiwiad wnwixew) Bunse) adw @

Bunsa) Juswainses|)

. .-~ uoNEpuNo} ‘WIoHe]) 8y} 3oayD——

- 10}Je21pUI BU} YOBYD——

9]qed pue xoq julof ay) 30eyo—

Joydaoal peo| ay) yoayo——
abpuqybiapp 01U0}08|T 104 @

paouejeq AjnJ} s| pieAjpaig——

J0jedIpul 8y} ¥o8yD——-

9oIA8p Bunywsueny

-peoj pue Jojydasal peoj ay) Joayp——

abpuqubiapn |eoiuByosN JO4 ®

Bunse) [eo1uyos |

-~ suolIpuOo) [BJUSIUOIIAUT 8Y} 308D @
019Z S| JO}edIpul 8y} 8Ins aYe @

"J8]eM UIBJUOD JOU p|noys

1ud spbuqybiam ay | -Buipeas ayy ul

SJ0J1@ 8SNED p|N09 Jey) Sugap Jo 938l ale
SpuNoLINOS 8y} pue wuojeld ay} ainsug @

sued Jo ssaua)a|dwod ay) yoay) @
)JBW UoNeolIla0 B sieaq Jl ey} ooy @
Be) aweu e sieaq Jl jey) 308y @

abpLiqyblam e AjeA alojag

_'8po09) ‘sjonpoid Aljend pue ABojosie
‘SPJEPUE]S JO p|dl4 8uj Ul suole|oIA
aAleJisiuiwpe jsuiebe suonoues
UO SUOISINOId dO-@N/6002/¥S @9409Q @
«866 L-ELNATG.
ay} Joj aoe|dal 0} paysiignd sem
/ 1| " UOIIBOIJLIDA JO SUBBW pUB SPOYIS
\  -sabpuqybiap :600Z:€L NATG, @Sh am
\ ‘sapbuqybiam AjuaA usym ‘wep 18IA Ul @

sjuswnoo( uone|sibe




! = .
; do_umm_:mm_o uolelpalooy Aq palipalooe
aq 01 aAeY yoiym ‘Auedwo) ajeald @

WEN 1817 jo [eaunold pg ul

: Joiuoo Ayenb pue Abojosaw
‘uoneziplepue)s Jo sjuswuedap A0 ®

WEN J3IA Jo unos ulfg 1STIYND) € Jewa Bunsa| pue saueinssy AlenD
WIEN J8IA Jo ajppi ui(Z 1S3LYND) 2 Jeua) Bunsa] pue soueinssy Alenp
‘wen 181/ Jo yuoN wi(L 1S3 1VND) | sejuag Bunse | pue soueinssy Alieno

(z '12303WS) Z '| s8iue) poddng juswdoieas esudsjul wnipajy pue jlBws X3

Jeue) bunse| @

Alaoyiny Buisuaol

‘uiebe
AjuaA pue ajeiqgi|ed ||IM JaYLIBA 8y} ‘Jjou J| -«

"1s9) 8y} ssed aAey yoiym ‘sabpuqybiom
9} O} panss| aq ||Im 3jedyisd syl -

UONEeSINaD




inoA yuey |

— 100 —



(AInf ul Dsz+ ‘Adenuef ul DS-) suoseas
1DUNSIP # ‘[BIUBUNUOD BWNIXT BIRW||D—
wisniN-%9 ‘wisiewe isiyppng
uelaqll-%06 Ueyl alop :uoibijey—
uejjobuop :abenbueT——
(s49Y10 pue supjezey-9%/ ‘eudjjey
-962) ‘sdnoib d1uyls g | ueyl aopN—
(w»y*bs Jad suossad ' Jo
Ajsuap mo| yum)iw g'z :uonejndodg—

vyjoSuopy moqo sponf yoind !

BISSNY PUB BUIYD U3IMIQ ‘BISY UJBYLION :UONEIOT

Jeyeequee|n :[ended

J

VITOONON 40 dVIA

TEOBSH-11-9L6+ XBA “LPIEIT-1S-9L6+ (O, 12U [0BUOID)UISEU [[IEw-5
AHOLYHO8Y 1 NOLLYDIJIEIALNINDINDT DONIFNSYIN LHOIFM 40

|O_n_n_OzO_._.<0_u__mm_>
AR LY I

Aelweae( teleqrefeq

ADOTOULIW ANV NOLLVZIAQIVANVIS

¥O0A ADNTOV NVTTOONOW J
NI

eisauopu| ‘Bunpueg '0L0zZ ‘0L—2, eunp

eljobuon ul sabprqybiom
IMVN JO M3IAISAQ

(4W1dY) wnio4 Abojoaia|y |eba] dj1dRd-BISY

— 101 —



_ [BOHI3I

aumpop _|
_ amssaxd pue jeay T

Juzadmba Surmsvau 1y81a 4

SILIOTEIOqE] UONEI LIS A

sa1401p10gD] panpuvs |
f
juaunredap juaunaedap wedap uoneayILaD waunmedap
UOHENPALIDY ABojomagy “Auenb ‘uoneziprepue)s || soueul] 33 JudwaFeur)y
[ ey |
NW
JIDNNOD TYNOLLYN

uolesadood [euoiIBUISIU|

Buniynsuod pue bulue

uonelpaiddy

AbojoJiaw |ebaT

SPJEPUR]S JUSWIBINSEIW |BUOITBU JO JUSWIYSI|qeIST
1UBLWISSISSE ANILLIOJUOD)

uonezipiepuels

-9Je suolpunj ulew ay| «

NI

"SanLIoINE AS0[01AW [BI0] AU} 10} AOUBPING JUIWATRUBW pUE
[euoissajoad sapiaoid NSYIA ‘s1oua) ASojonapy (aoutaoid)
S, BRWIY 77 91 YU SIS2I Sa1IANOR ASojonaw [BI0] Ayl 10j)
Anpiqisuodsay] "spiepuels JUIWAIMSEAW [BUONEU SIJBUILUISSIP
pue surejulewl  ‘SaysIqeIs?  Os[e  NSVIN  siudwnnsul
Suunseaw Joj WAISAS UOIBIQI[EI [BUOIHBU ) SAIBUIPIOOD UL
‘RIOSUOA Ul WISAs ASojonaw [eS] oY) safeuewl NSVIA 21
£ AIULIojIu) JUAWDINSBIA] JO AN[IqRIDORI] U0 ME7],, dY] Japuf)

*BI[0SUO[A JO .10)23s SuiSeuew pue SUPBUIPI00D 10]
a[qisuodsal Apoq AB0[01J3[\] puE SPIEPUEB)S [B1IUI) eI
S1 AS0]0.)9|A] PUE UORBZIP.ABPUE)S 10§ AJUISY UBI[OSUOA

ADOTOYLIAN
ANV NOILLVZIQYVANVLS 404 ADNIDV NVITOONOW

— 102 —



‘el|obuoly ul abesn aaisealad pue jeaosdde adA) ueijobuopy
Aq paijuiaA 118Ul 0§ L-SDS paddew s1 abpuqybiam asauiyd «

/6Y-06LEXMX ‘0Za-06LEMX ‘BUIYD/ Jojeoipu] ¢
/'BulyD/ BUUO) 0E-0Z I19D PeOT ¢

/ou108]@ ‘BUIYD/ BUUO) 05L-SDS ¢

/2IUBYOBLW ‘UBISSNY/ 8UUO) O—0E S1Y ¢

‘pajsa) Buiaey saye eljobuopy ul pasn aq
0} panoidde sabplqybiom Buimojjo} ale atayy

2

9.4 TNIO
‘JusWaINSEAW SSEW DlJeWO)Ne-UOU JO UOHEBIIIIBA <

866L—v¥LE :SNIN
‘JusUIBINSEaUl SSBLW [BOLI}OS]8 JO UONBIILIBA 4

€002—LLES ‘SN
" JUBWIBINSEAL SSEW [EOIUBLHOSW JO UONBOLLIDA ¢

:9bplaqybIam e JO uonedIIIdA
—3J pu® UOIIBDIJII9A UO Spaepuels |eba

J

sbewie 1z Jo siosialadns
-23e1s Tz pue ‘Ajp Jejeequee|n JO siosiAladns-a1els 9
LOJ) P3SISU0D sey Alojelode| Jeyl JO 24ndNI3s SI Jayl «
*}I UO Splepuels
‘sajniels ‘me| 1oy Buluiesy o3 buiziueblio osje 3nq
Buiseyound ‘buipjing ‘buibue.ie uo bunssy abprqybiom
4O 9suad|| Juelb 03 pue |eaoidde adA3 ‘ueljobuoly
Jo syuawnaasul buiybrem Apeded ybiy uonedyLIA
pue bunsa) Jeyy paisabbns Ajuo jou sey Alojeltoqe| Siyl «

fiojeiroqel
uonesiylidA Juswdinba burinseaw jybiap

J

NI

a[ES PUB AIIAIIS [EITO0AUL 10 SISUION]
sjuawmasut Fuumseawt Jo [eaordde waney e
me| Aq parnbai se sjuswNISUL JO LONEILLIDA o
Koemooe Y31y yuam
SIUDLLINLISUL FULINSBAW PUE SPIEPUE]S JUAWIAMSEA JO UONRIGI[E))
S[BLIDJELU 0UBIJal PALILIAD Jo wawdoaa(]
SPIEPUR]S JUSWAINSEAU [EUONEU UOTBUIUSSSI(]
SPARPUR]S JUALLDINSEAW JO JudtuaAoLdwl pue asueuuIR|y
WA)SAS SPIBPURIS JUIWIDINSEAW [RUONEy Jo judwdo[aaa(]
SANIALDE WEA
uonejuawd|duy
aayy  jo  uoisialadns  pue  ASojonew  uo  uonengai
pue WQISAS pIBpUBR)S JUILUDINSEAW  [BUONEBU  USI[qRISd
01 suuopad WSYIN Jo juowneddq ASojonojy ayL

juauneda A3010.09N

J

— 103 —



—~uy

Buiybrom

Buifyiap -

Buifjuap

/21188 “eulyd /auuo) 0s L— SOS

— 104 —



uonuale inoA
104 NOA yuey [

‘sabpuiqybiam Jo uonediyLIaA pue jeaosdde

9dA1 uo sainpadoid pue uoie|siba|

JUR4ND puelSIapun 0} 11jaua(q ||IM 3S1N0d
Jaulel] -ay | -urel] ayl ul uonedpiued ay)

davunung J

NI

eljobuopy ul sabprqybrom
JO UOBDIJIIDA-3L pue uoneiqijed
‘bu11S9) 10§ WIISAS UOWILLOD OU SI BYL '
'9/-4 TNIO 40 Bwaiinbal 10j syuawniisul
yb1am Adoo o} Buipuads swi yonw 00} S| aley] ‘¢
‘Auedwod Buip|ing 26pLqybiom
Jo s19ylom uo abpamouy) ybnous jou si 818y 'z

‘ybnoua j0u aJe syuswnisul ybism’ |

HILT) LTI TIEY

=31 pue uonesylIaA 3b6plqybiom uo swajqo.id J

Ny

auuo) 'Z [e10L

sjunowe Oz |——siuawnuisul ybram 63 0z «
sjunowe Q0 L——siuawnaisul ybiam 6y g «

UOIIBDIJ1IBA-3] PUR UOIIBDIJLIDA
pasn aJe syuawnaisul Yy61am uojfels jo Aljuend

J

NI

— 105 —



	0095_001.pdf
	Handbook Bandung   印尼WQ
	Handbook Bandung   印尼ZW

