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Foreword

This booklet is one of outcomes of the APEC Training Courses in Legal Metrology titled 

‘Train the Trainer Course on the Verification of Non-Automatic Weighing Instruments’ that 

was held on November 8-12, 2004 at the Qingzhilv Hotel in Shanghai, Peoples Republic of 

China. This training course was organized by the Asia-Pacific Legal Metrology Forum 

(APLMF) with a support fund of APEC-TILF (Trade and Investment Liberalization and 

Facilitation) program, CTI-18/2004T. The training course was also supported by (1) General 

Administration of Quality Supervision, Inspection and Quarantine of the People's Republic of 

China (AQSIQ), (2) National Measurement Institute, Australia, and (3) National Metrology 

Institute of Japan (NMIJ). Having this result, I would like to extend my sincere gratitude to all 

the staffs of the AQSIQ and four trainers from Australia, PR China and Japan. Also, special 

thanks should be extended to the APEC Secretariat for their voluntary supports. 

We have kept making surveys among the APEC member economies concerning seminar 

and training programs in legal metrology to find their needs and also possible resources which 

would be available for the region. The survey shows that there is still a strong need for 

repeating training courses on weighing instruments that is one of the most traditional and 

essential category of instruments in legal metrology which is closely connected to daily life of 

every people. In addition, according to the globalization of international trade in worldwide, 

the compliance to international recommendations related to non-automatic weighing 

instruments (NAWI) which is represented by the OIML Recommendation R76 is getting an 

important issue for the APEC and APLMF member economies.  

Main target of this training course was to assist the experts in charge of verification of 

NAWI in the APEC / APLMF member economies to learn deeply and to develop common 

understanding about the verification procedures based on the international standards and 

OIML recommendations. Thus the target would meet the APEC objective to harmonize 

metrology legislation within the OIML framework. The actual contents of the training course 

were focused on the understandings of basic principle and construction of non-automatic 

weighing instruments, international recommendations related to the weighing instruments, 

and learning of actual verification procedures through practices using real instruments. 

In view of these situations, this training course concerning non-automatic weighing 

instruments had been planned and finished successfully so as to settle a sure basis of 

confidence in legal metrology related to the measurement of mass within the Asia-Pacific 

region. I would like to say certainly that this is a valuable step to fruitful activities in legal 
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metrology related to weighing instruments in the Asia-Pacific region.  

I am really pleased to have this outcome from the training course and again deeply 

appreciate invaluable voluntary efforts of the APEC Secretariat. 

February 9, 2006 

Dr. Akira Ooiwa  

APLMF President 
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APEC/APLMF Training Courses in Legal Metrology
Train-the-Trainer Course on Verification and In-service Inspection of Weighing 

Instruments

The Train-the-Trainer Course on Verification and In-service Inspection of Weighing 
Instruments was held from 8 to 12 November 2004 at the Quingzhilv Hotel, Shanghai. It was 
jointly presented by APLMF, the Department of Metrology, General Administration of 
Quality Supervision, Inspection and Quarantine (AQSIQ), Peoples Republic of China, 
National Metrology Institute of Japan (NIMJ) and the National Measurement Institute, 
Australia (NMIA).  

26 trainees attended the course from the following 15 different economies namely 
Cambodia, Chinese Taipei, Hong Kong China, Indonesia, Japan, Malaysia, Mexico, 
Mongolia, Papua New Guinea, Peoples Republic of China, Peru, Philippines, Singapore, 
Thailand and Vietnam. Two trainers from Australia, an assistant trainer from PR China and a 
guest trainer from Japan were provided the training. The executive secretary of APLMF and 
seven staffs from the host economy also supported the course. Most of the participations 
outside from PR China were supported by APEC or NMIJ. The host economy provided the 
venue and meals. 

Weighing instruments determine the value of a large range of commodities and play an 
important economic and commercial role in every day transactions. Accurate and reliable 
measuring instruments are vital to the confidence of these measurements. As part of the 
process of ensuring weighing instruments are reliable and accurate modern economies 
implement a national measurement system which includes pattern approval of weighing 
instruments and periodic verification of these instruments while they operate in the 
marketplace. OIML member economies implement the recommendations contained in OIML 
R 76. This agreed set of internationally accepted test procedures is used for both pattern 
approval and verification of weighing instruments.  

OIML R 76, issued in 1992, was used by the NMIA to develop this Train-the-Trainer 
package. All Trade Measurement inspectors in Australia have been training, and it is 
recommended that all licensed certifiers also attend training. More than 300 licensed 
certifiers have attended one-day training courses, and several have attended the more 
extensive three-day Train–the-Trainer course. The objectives of the Train-the-Trainer course 
delivered in Shanghai were to provide: 

highly competent individuals from member economies with a training package they 
could use in their own economies to implement OIML R 76;  
opportunities for in-depth discussion to clarify understanding of the test procedures 
for weighing instruments; and 
a sound basis for harmonisation of verification of weighing instruments within the 
region.

By providing regionally consistent training aligned with international best practice and 
standards, APLMF is assisting with the harmonisation of legal metrology within the region. 
Thus it provides greater confidence between economies and supports for the development of 
bilateral and mutual recognition agreements.  
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This training package has been delivered several times within the Asia Pacific region. It 
continues to be well attended and provides an excellent forum for discussion and exchange of 
ideas. The format of the package has developed over time and is now available as a CD ROM 
with imbedded video clips. Each participant received their own copy of all the material used 
in the training. This will allow them to train others when they return to their own workplace. 
Read only versions are also available on the APLMF website. The package contains: 

NMI V 1 Uniform Test Procedures for the Verification, Certification and In-service 
Inspection of Weighing Instruments. 
Trainers Manual – providing step-by-step instructions for the trainer 
Learners Manual – notes on the course including exercises to reinforce learning 
Assessment Manual – some questions to assess how much has been understood. 

The course started off with each economy delivering a short outline of how the 
verification of weighing instruments is managed within their economy. On the last segment 
of the course was represented by participants working in groups. This provided an excellent 
opportunity to clarify understanding and to ensure the procedures are understood by all. 

APLMF would like to acknowledge the hard work and dedication of the following 
individuals who worked cooperatively to ensure the training achieved a successful outcome. 
Mr. Adrian Caster, Manager Pattern Approval, NMIA, presented the training. Mr. Caster has 
more than forty years experience working in the weighing industry and has worked closely 
with Trade Measurement in Australia. His experience makes him a highly competent trainer. 
Mrs. Marian Haire, Manager Training and Technical Transfer, NIMA, coordinated the 
development of the package and presented the training aspects of the course. Mr. Cai 
Changqing, Senior Engineer, National Measurement Institute, PR China who supported Mr. 
Caster during the training and translated when required for the Chinese participants. Ms. 
Zhao Yan, Deputy Director of Division of Metrological Management for the Department of 
Metrology, AQSIQ who managed all the practical arrangements to ensure the course would 
run smoothly. Ms. Zhao Yan and Mr. Cai Changqing also ensured that we were all very 
comfor t ab l e  and  go t  t o  s ee  t he  s igh t s  o f  Shangha i  du r ing  the  even ing .  

Dr. Tsuyoshi Matsumoto, executive secretary of APLMF who provided support and 
administration of the training course. 

The participants all worked hard and applied themselves to the task of ensuring that they 
got the most from the course. They showed dedication and interest throughout the five days. 
They participated in the challenge when they were asked to demonstrate that they understood 
the materials. They provided further opportunities for their colleagues to discuss aspects of 
the procedures that required further clarification.

Mr. Adrian Caster commented that: “Trainers always find it challenging to meet the 
needs of the participants particularly when those participants are highly skilled national 
authority personnel whose economies interpret procedures in a variety of ways. The skills of 
the participants attending this training were obvious as they willingly participated in lively 
discussions about the interpretations being applied to the various requirements of the test 
procedures. I received a great feeling of satisfaction when participants indicated a clear 
understanding of particular aspect of the course that had previously caused them some 
concerns. It was particularly pleasing to see the innovative way the course was presented 
back to the trainers on the last day as this demonstrated that the training had achieved its 
objectives and that there was a high level of confidence that the participants would be able to 
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return to their own economies and confidently pass their knowledge and training on to the 
members of their staff”. 

Mr. Takeshi Ito and Dr. Satoshi Matsuoka from the Legal Metrology Division, NIMJ 
presented lectures on Overview of Measurement Law and Metrology Policy in Japan and 
Embedded Software in Weighing Instruments. For their lectures, a lot of question and 
comments were given from the participants. 

Mr. Xuan Xiang, Director General, Department of Metrology, AQSIQ officially 
welcomed the participants to China and wished them all a successful week. During the 
closing ceremony, the certificates were presented to all the participants. All participants 
returned evaluation forms which provided valuable information for the organisers. They 
commented on the practical nature of the course, the clarity of the presentation, the 
effectiveness of the CD ROM presentations and the experience and knowledge of the 
presenters. When asked what they would change, suggestions were made which would extend 
the scope of the course. Some wished they could have more time for practice and others 
wanted to include more information on pattern approval. The participants found it most 
valuable to have an opportunity to discuss in depth the issues related to the implementation of 
OIML R76 and to have practical ways to implement it in their own economies. All 
participants went away determined to train others and to discuss how they would implement 
the procedures in their economies. There were requests to hold the training course again and 
to hold similar training courses for high capacity weighing instruments. 

Indonesia has agreed to run this course again in September 2005.  

Mrs. Marian Haire 
Manager

Training and Technical Transfer 
National Measurement Institute, Australia 

5



APEC/APLMF Training Courses in Legal Metrology (CTI-18/2004T) 

Train the Trainer Course on the Verification of

Non-Automatic Weighing Instruments 

8 - 12 November, 2004

Qingzhilv Hotel in Shanghai, People’s Republic of China 

Venue:
Qingzhilv Hotel 
219 Wending Road, Shanghai, Peoples Republic of China 
Tel: +86-21-6469-0808 
http://www.qzlhotel.com/
http://www.chinatravelkey.com/shanghai/threestar/qingzhilvhotel.htm

Target audience: 
We suggest that the ideal participants include: 

Inspectors or certifiers (industry representatives) who verify non-automatic weighing 
instruments 
Staffs with a responsibility from ensuring inspectors are trained in the verification process. 
Senior Trade Measurement officials 

Presenters: 
Mr. Adrian Caster: Manager Pattern Approval Laboratory, National Measurement Institute, 
Australia
Mrs. Marian Haire: Manager Training Services, National Measurement Institute, Australia 
Mr. Cai Changqing, Senior Engineer, National Measurement Institute, Peoples Republic of 
China
Mr. Takeshi Ito, Legal Metrology Division, National Metrology Institute of Japan/AIST, Japan 

COURSE PROGRAM 

Monday 8
th

 November, 2004 Starting at 14:00 

14:00 - 14:30 Opening ceremony 
- Welcome Address by the Host 
- Opening Address by Dr Matsumoto, Executive Secretary APLMF 

14:30 - 15:30 - Introduction 
- Issues related to training 
- Participants provide brief overview of their measurement system and the role of 
the trade measurement inspector in their economy. 

15:30 - 16:00: Coffee Break
16:00 - 17:00 - Measurement System in Australia 

- Difference between verification and in-service inspection 
18:30 -20:30 - Welcome Dinner invited by the Host 
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Tuesday 9
th

 November, 2004 - 9:00 - 17:00 

9:00 - 10:30 - Metrological Control of non-automatic weighing instruments 
- Construction of non-automatic weighing instruments 

10:30 - 11:00: Coffee Break
11:00 - 12:00 - Calculating maximum permissible errors 
12:00 - 14:00: Lunch
14:00 - 15:00 - Visual inspection 

- Repeatability 
- Eccentricity 

15:00 - 15:30: Coffee break
15:30 - 17:00 - Accuracy of zero 

- Discrimination 
20:00 - 21:30 - Entertainment program 

Wednesday 10
th

 November, 2004 - 9:00 - 17:00 

9:00 - 10:00 - Weighing Test 
- Weighing Test using Substitution Material 

10:00 - 10:30: Coffee break
10:30 - 12:00 - Calculating the actual weight of the substitution load 

- Tare Test 
12:00 - 14:00: Lunch
14:00 - 15:00 - Supplementary Test 

- Conducting a full verification or in-service inspection from beginning to end. 
15:00 - 15:30: Coffee break
15:30 - 17:00 - Training technique 

Thursday 11
th

 November, 2004 - 8:30 - 17:00 

Site visit:  
Pattern Approval Laboratory at Shanghai Institute of Measurement and Testing Technology 

Friday 12
th

 November, 2004 - 9:00 - 17:30 

9:00 - 10:00 - Assessment of participants 
10:00 - 10:30 Coffee break
10:30 - 12:30 - Assessment of participants 
12:30 - 14:00 Lunch
14:00 - 15:30 - Feedback Task presented by participants 
15:30 - 16:00 Coffee break
16:00 - 17:10 - Discussion about current situation on NAWI in Japan presented by Mr. Takeshi 

Ito and Mr. Satoshi Matsuoka. 
17:10 - 17:30 -Concluding ceremony and presentation of certificates

Saturday 13
th

 November, 2004 

- Delegates depart 
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November 8-12, 2004 in Shanghai, People's Republic of China

No. Economy Category Name Organization

1 Australia Trainer Mr. Adrian Caster
Manager Pattern Approval Laboratory, National
Measurement Institute, Australia

2 Australia Trainer Ms. Marian Haire
Manager Training Services, National Measurement
Institute, Australia

3 Cambodia Trainee Mr. Narith Sok
Department of Metrology (DoM), Ministry of
Industry, Mines and Energy (MIME), Cambodia

4 Cambodia Trainee Mr. Setha Chau
Department of Metrology (DoM), Ministry of
Industry, Mines and Energy (MIME), Cambodia

5 China, PR Host Mr. Jianping Han
Department of International Coopeation,
Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China

6 China, PR Host Mr. Li Shao
Vice Director, Shanghai Institute of Measurement
and Testing Technology

7 China, PR Host Mr. Liang Guo
Department of International Coopeation,
Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China

8 China, PR Host Ms. Ni Wei
Director/Senior Engineer, National Measurement
Institute, Peoples Republic of China

9 China, PR Host Mr. Xiang Xuan
Deneral Director, Administration of Quality
Supervision, Inspection and Quarantine of the
People's Republic of China (AQSIQ)

10 China, PR Host Ms. Yan Zhao
Duputy Director, Department of Metrology,
Administration of Quality Supervision, Inspection
and Quarantine of the People's Republic of China

11 China, PR Host Mr. Yu Gong
National Measurement Institute, Peoples Republic of
China

12 China, PR Trainee Mr. Da Sun Liaoning Provincial Institute of Measurement

13 China, PR Trainee Mr. Jian Zhang Jiangsu Institute of Measurement and Testing

14 China, PR Trainee Mr. Kaiyu He Henan Provincial Institute of Measurement

15 China, PR Trainee Mr. Pin Lu Zhejiang Institute of weight instruments

16 China, PR Trainee Ms. Shufang Zhang Hebei Provincial Institute of Measurement

17 China, PR Trainee Ms. Xiaowei He
Shanghai institute of Measurement and testing
Technology

18 China, PR Trainee Ms. Xiaoyong Ma Beijing Institute of Measurement and testing

Participants List: Train the Trainer Course on the Verification of Non-Automatic
Weighing Instruments
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19 China, PR Trainee Mr. Xuesong Chen
National Institute of Measurement and Testing
Technology

20 China, PR Trainee Mr. Yanfei Chen Wuhan Institute of Measurement and testing

21 China, PR Trainee Mr. Zhigang Wang
Chengyaang Institute of Energy standard
measurement

22 China, PR Trainer Ms. Changqing Cai
Senior Engineer, National Measurement Institute,
Peoples Republic of China

23
Hong Kong,

China
Trainee Mr. Chi-kin Tsang

Government Laboratory, Special Administrative
Region, The Government of the Hong Kong

24 Indonesia Trainee Mr. Anak Agung Made Darmawan The Directorate of Metrology

25 Japan APLMF Dr. Tsuyoshi Matsumoto
Executive Secretary of APLMF / National
Metrology Institute of Japan /AIST

26 Japan Trainee Dr. Satoshi Matsuoka National Metrology Institute of Japan /AIST

27 Japan Trainer Mr. Takeshi Ito National Metrology Institute of Japan /AIST

28 Malaysia Trainee Mr. Iskandar Halim Sulaiman
Ministry of Domestic Trade and Consumer Affairs,,
Malaysia

29 Malaysia Trainee Mrs. Sapiah Mohd Nor
Ministry of Domestic Trade and Consumer Affairs,
Malaysia

30 Mexico Trainee Mr. Eduardo González National Center of Metrology, (CENAM)

31 Mongolia Trainee Ms. Khishigdelger Gemgui
Mongolian Agency for Standardization and
Metrology (MASM)

32
Papua New

Guinea
Trainee Ms. Debbie Anne Taitarae

PNG National Institute of Standards and Industrial
Technology (NISIT)

33 Peru Trainee Mr. Aldo Martin Quiroga Rojas
National Institute for the Defense of Competition
and Intellectual Property (INDECOPI)

34 Philippines Trainee Mr. Rodrigo Bacalla Dacuyan
National Metrology Laboratory, Industrial
Technology Development Institute

35 Singapore Trainee Mr. Ang Pau Yuen Adrian SPRING Singapore, (Weights and Measures Office)

36
Taipei,
Chinese

Trainee Mr. Yuan-Ping Sun Bureau of Standards, Metrology, and Inspection

37 Thailand Trainee Mr. Peerayuth Chamrak
Eastern Verification Center(Chonburi), Department
Of Internal Trade

38 Viet Nam Trainee Mr. Ly Van Bui QUATEST 2

*Names are listed in alphabetical order of their economies, categories and first names.
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Note:

The lecture of National Measurement Institute of Australia is 

available online. Go to http://www.nmi.gov.au and click on 

“Publications.” The document on which the lecture was based 

is titled “Uniform test procedures.” 
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The Legal Metrology in Thailand 

GOAL AND INTENTION 
Bureau of Weights and Measures is an organization responsible for supervising 

manufacturers, importers, repairers, and sellers of weighing and measuring instruments 
including weighing or measuring service providers; the functions of the Bureau include 
establishing the standards of weighing and measuring instruments, providing verification 
services for weighing and measuring instruments, prescribing the displaying methods of net 
content of packaged goods, and inspecting the net content of packaged goods for the 
impartiality of the commodity transactions. 

DUTIES AND SERVICES 
Services of the Bureau of Weights and Measures are divided into 2 categories: 

1. Services to be carried out for the purpose of consumer protection through: 

providing, calibrating, and maintaining the standards of weights and measures 
prescribing the rules and supervising the businesses of manufacture, import, repair, 
and sale of weighing and measuring instruments, including the business of 
providing weighing or measuring services 
verifying the weighing and measuring instruments and inspecting of such 
instruments in operation. 
prescribing the sizes and the displaying methods of pet content of packaged goods 
and inspecting their net content. 
prescribing the types of goods which must be traded by weighing and measuring 
approaches.

2. Services which aim to promote the benchmarks of weighing and measuring instruments 
for consumers and industrial sector such as calibration of weights, flasks, pipettes, 
straight rules, tape measures, etc. 

SUPERVISION OF BUSINESS HOLDER 

Bureau of Weights and Measures supervises manufacturers, importers, repairers, and 
sellers of weighing and measuring instruments including or measuring service providers by 
issuing licenses for carrying on the business, and issuing licenses for manufacturers or 
repairers to verify weighing and measuring instruments which are manufactured or repaired 
by themselves. 

CONTROL OF PACKAGED GOODS 

Bureau of weights and measures is responsible for prescribing the displaying method of 
net content of packaged goods and inspecting the net content of packaged goods possessed 
under packers, importers, and sellers including making public awareness regarding the using 
methods of weighing and measuring instruments in goods transactions. 
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CONTROL OF WEIGHING AND MEASURING INSTRUMENTS 

Bureau of weights and measures is responsible for verification of weighing and 
measuring instruments which are manufactured, repaired, and supervision of the uses of 
weighing and measuring instruments to ensure that no taking advantage of abuse of such 
instruments takes place. The Weights and Measuring inspectors will go to inspect and 
examine the conditions, properties, and accuracy of weighing and measuring instruments 
used at markets, stores, and purchasing places and make public understanding regarding a 
correct means on the use of weighing and measuring instruments. 

CUSTODIAN OF WEIGHING AND MEASURING STANDARD 

Bureau of weights and measures is responsible for keeping and maintaining of standards 
of legal metrology, prescribing qualification of such standards, developing calibration 
methods including providing calibration service for its officers, business holders and users of 
weighing and measuring instruments. 

REGIONAL VERIFICATION CENTERS AND BRANCH OFFICES 

Besides the Bureau of Weights and Measures in Nonthaburi, Department of Internal 
Trade has established 4 Regional Verification Centers and 22 Branch Offices. The Regional 
Verification Centers in each region are responsible for providing technical support, 
equipment, standards for and cooperation in several activities with their Branch Offices.
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