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Foreword

This booklet is one of the outcomes of the APEC Seminars and Training Courses in Legal
Metrology titled “Training Course on LPG (Liquefied Petroleum Gas) Fuel Dispensers” that
was held from August 28 to September 1, 2006 at the Bund Hotel in Shanghai, the People’s
Republic of China. This training course was a follow-up after the two training courses on fuel
dispensers held in 2001 and 2005. It was organized by the Asia-Pacific Legal Metrology
Forum (APLMF) with a support fund of APEC Trade and Investment Liberalization and
Facilitation (TILF) program, CTI-11/2006T. The training course was also supported by (1)
General Administration of Quality Supervision, Inspection and Quarantine (AQSIQ), (2)
Shanghai Institute of Measurement Testing Technology (SIMT), (3) National Measurement
Institute, Australia (NMIA) and (4) National Metrology Institute of Japan (NMIJ). Having this
result, I would like to extend my sincere gratitude to Mr. Liu Xinmin of AQSIQ, Prof. Shao Li
of SIMT, Mr. Ronald Stephen Plummer of Tasmanian Consumer Affairs, Mrs. Marian Haire
of NMIA and Mr. Li Jinsi of Beijing Institute of Metrology. Also special thanks should be
extended to the APEC Secretariat for their great contributions.

We have conducted the survey among the APEC member economies concerning seminar
and training programs in legal metrology to find their needs as well as possible resources
available in the region. The survey shows that there is a strong need for a training course
designed for fuel dispensers. Also, as a result of the previous training courses on fuel
dispensers, an independent program dedicated for LPG was requested by the member
economies. LPG fuel disperser is one of the important categories of instrument in legal
metrology closely connected to our daily life as energy sources used in household, restaurant,
hotels, vehicles, etc. In addition, according to the globalization of international trade in
worldwide, the compliance to international recommendations related to fuel dispensers, which
is represented by the OIML Recommendation R117, 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
LPG fuel dispenser in the member economies to learn in depth 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 with OIML international recommendations. The contents of the training
course were focused on the understandings of basic principle and construction of fuel
dispensers, safety precautions in dealing with dispensers, international or national
recommendations related to the fuel dispensers, and learning of actual verification procedures
through practices at a real facility using fuel dispensers.



In view of these situations, the Training Course on LPG Fuel Dispensers provided an
opportunity to the Asia-Pacific region with a sure basis of confidence in Legal Metrology
related to LPG dispensers. | would like to say that this is certainly a valuable step to fruitful
activities in order to build a technical infrastructure for the verification of fuel dispensers 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 and APLMF secretariats.

March 1, 2007

Akt

Dr. Akira Ooiwa
APLMF President



Summary Report on
the Training Course on Verification of LPG Fuel Dispensers

The Training Course on Verification and In-service Inspection of LPG (Liquefied
Petroleum Gas) Fuel Dispensers was held from 28 August to 1 September 2006 at The Bund
Hotel in Shanghai, the People’s Republic of China. This course was jointly presented by
Asia—Pacific Legal Metrology Forum (APLMF) and the Asia—Pacific Economic Cooperation
(APEC) with support from the General Administration of Quality Supervision, Inspection and
Quarantine (AQSIQ) of the People’s Republic of China, the Shanghai Institute of
Measurement and Testing Technology (SIMT) of the People’s Republic of China, the
National Measurement Institute, Australia (NMIA) and National Metrology Institute of Japan
(NM1J).
The main objective of this training was to provide officials in charge of verification of
Liquefied Petroleum Gas (LPG) dispensers with training on safety requirements, properties of
LPG, dispenser components, metrological requirements for dispensers, and procedures for
verification including necessary equipment. The training course included both lectures in a
classroom and field training at a facility with LPG dispensers. The course provided support to
member economies to assist them in meeting the APEC and APLMF objective to harmonise
metrology legislation on OIML international recommendations.
24 trainees attended the course from the following 14 different economies namely:
Cambodia, Chile, Hong Kong China, Indonesia, Republic of Korea, Lao PDR, Malaysia,
Mongolia, People’s Republic of China, Peru, Philippines, Chinese Taipei, Thailand and
Vietnam. Two trainers from Australia provided the training. The executive secretary of
APLMF and more than thirteen staff from the host economy also supported the course. Most
of the participations from outside China were supported by APEC or APLMF. The host
economy provided the venue, transportation and meals. In addition the host and APLMF
graciously provided two evening functions to provide an opportunity for the participants to
get to know each other and to exchange information informally.
Petroleum products play an important economic and commercial role within our
economies. As the price of petrol is rising across the world many consumers and
governments are seeking more affordable sources of fuel for transportation. LPG currently is
less expensive and also less polluting than the more commonly available fuel sources. This
could mean an increase in the number of LPG dispensers within our region and an increased
need for experienced staff to verify these dispensers. The fuel dispensed at these service
stations must be measured using an accurate and reliable system to provide confidence to the
consumer. As part of the process of ensuring fuel dispensers are reliable and accurate modern
economies implement a national measurement system which includes pattern approval of fuel
dispensers and periodic verification of these instruments while they operate in the
marketplace. OIML member economies implement the recommendations contained in OIML
R 117. This agreed set of internationally accepted test procedures is used for both pattern
approval and verification of fuel dispensers.
OIML R 117, issued in 1997, was used by the NMIA to develop this Train-the-Trainer
package. All Trade Measurement inspectors in Australia have been trained and most licensed
certifiers have also attended training. The objectives of the Train-the-Trainer course delivered
in Shanghai are to provide:
e highly competent individuals from member economies with a training package they
can use in their own economies to implement OIML R 117,

e opportunities for in-depth discussion to clarify understanding of the test procedures for
LPG dispensers; and

e asound basis for harmonisation of verification of LPG dispensers 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 a strong support network
between senior staff who are implementing OIML R 117 within the region.

The training course on LPG fuel dispensers has been delivered three times before within
the Asia Pacific region: the first time was in 2001 in Beijing; the second time was in 2003 in
Hanoi and the third time in 2005 in Pattaya, Thailand. This training program provides
participants with a CD ROM containing electronic copies of all the training materials used
throughout the course. This will allow course participants to modify this work to suit their
economy and to train others when they return to their own workplace. Read only versions of
all APLMF training courses are also available on the APLMF website.

The CD ROM for Fuel dispensers — LPG Dispensers contains:

®* NMIV 2-2 Uniform Test Procedures for the Verification, Certification and
In-service Inspection of fuel dispensers — LPG.

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
Assessment Manual Answers

PowerPoint presentation with embedded video outlining the steps required to test a
dispenser

The training course was officially opened by Madam Kong Xiaokang, Deputy Director
General, Department of International Cooperation, AQSIQ who welcomed all participants to
Shanghai and encouraged them to learn as much as possible during the course. Prof. Shao Li,
Director of SIMT also delivered a short address where he acknowledged the sharing of
information between participants was an essential aspect of these types of courses. Dr.
Tsuyoshi Matsumoto, APLMF Executive Secretary, gave an opening address including the
backgrounds and objectives of the training course. Mrs. Marian Haire presented both Madam

Kong and Prof. Shao with a token of appreciation to acknowledge their valuable contribution
to the course and the work of APLMF. After the opening ceremony, each economy delivered
a short report outlining their experience with LPG dispensers and explaining how verification
is managed within their economy. The information presented by all economies provided a
deeper understanding of how the procedure of verification varies within the region. While
many participating economies have a fully implemented metrological control system in place
for LPG dispensers others are currently establishing a system. This made the timing of this
course particularly valuable. By gaining an overview of the requirements they will be better
able to inform new policy directions upon return to their economies. An important aspect of
this training course was the in-field practice. Practical training was carried out in a laboratory
at SIMT. This allowed each participant to gain knowledge of the process under the guidance
of experts who work in the SIMT laboratory. These experts ensured that each participant was
given the opportunity to observe the procedures required to test an LPG dispenser.

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.
Madam Kong Xiaokang, AQSIQ who agreed to host the training. Mr. Han Jianping and his
team who managed all the practical arrangements to ensure the course would run smoothly.
Prof. Shao Li who provided the facility and personnel for the practical training exercise. Mr.
Ron Plummer, Principal Inspector from the Standards Branch of Tasmanian Consumer
Affairs, Australia who presented the training. Mr. Plummer has more than twenty years
experience working as an inspector and is an accredited national trainer within Australia. His
experience makes him a highly competent trainer. Mr. Li Jinsi, Senior Engineer from the
Beijing Institute of Metrology who supported Mr. Plummer throughout the course. Mr. Zhang



Zhengming and Miss Zhang Liping who assisted participants as they obtained practical
experience using equipment at SIMT. Mrs. Marian Haire, Manager, Training and Technology
Transfer, NIMA, coordinated the development of the package and presented the training
aspects of the course. Dr. Tsuyoshi Matsumoto, executive secretary of APLMF who provided
support and administration of the training course. All the participants worked hard and
applied themselves to the task of ensuring they got the most from the course. They showed
dedication and interest throughout the training. They participated in the challenge when asked
to demonstrate they understood the materials and presented the information back to the group
with good humour and imagination.

The closing ceremony was conducted on Friday 1 September where Mr. Liu Xinmin of
AQSIQ, Prof. Shao Li and Mrs. Marian Haire presented certificates to the 24trainees. Most of
the 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 R117 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.

Mrs. Marian Haire

Manager

Training and Technology Transfer
National Measurement Institute, Australia
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Asia-Pacific Asia-Pacific
Economic Cooperation Legal Metrology Forum

APEC/APLMF Seminars and Training Courses in Legal Metrology
(CTI 11/2006T)
Training Course on Verification of
LPG (Liquefied Petroleum Gas) Fuel Dispensers

August 28 to September 1, 2006
at the Bund Hotel in Shanghai, the People’s Republic of China

Program

Organizers:
1. Asia—Pacific Economic Cooperation (APEC)

2. Asia—Pacific Legal Metrology Forum (APLMF)

Supporting Organizations:

1. General Administration of Quality Supervision, Inspection and Quarantine (AQSIQ)
of the People’s Republic of China

2. Shanghai Institute of Measurement Testing Technology (SIMT)

3. National Measurement Institute, Australia (NMIA)

4. National Metrology Institute of Japan (NMIJ)

Main Objective:

This training course intends to provide officials in charge of verification of fuel dispensers for
Liquefied Petroleum Gas (LPG) training on general safety, properties of LPG, dispenser
components, requirements on dispensers, and procedures for verification including necessary
equipments. The training course includes both lectures in a classroom and field training at a facility
with LPG dispensers. The course aims to assist member economies to meet the APEC and APLMF
objective to harmonise metrology legislation on OIML international recommendations.

Trainers:

1. Mrs. Marian Haire, Manager, Training and Technology Transfer, National Measurement
Institute, Australia

2. Mr. Ron Plummer, Principle Inspector, Standards Branch from Tasmanian Consumer Affairs,
Australia

3. Mr. LiJinsi (assistant trainer), Senior Engineer, Beijing Institute of Metrology

Reqistration:
Fill attached “Registration Form” and send it to the APLMF secretariat by July 31, 2006.

Visa assistance:

If you need a visa to enter PR China, please fill up the bottom portion of the “Registration Form
for “‘Visa information’. This information will be forwarded to the host by APLMF secretariat. Upon
receipt of the information, the host will send an official letter of invitation for visa application.




Venue and Accommodation:

Bund Hotel

525 Guang Dong Road, Shanghai, PR China
Tel: +86-21-63522000, Fax: +86-21-63522777
E-mail: salesez@thebundhotel.com
http://www.thebundhotel.com/

If you hope to reserve a room at the venue with a rate USD87 net/night, please fill up the “Hotel

Reservation Form” and send it to the host in PR China by July 31.

Access Information

The Bund Hotel is conveniently located in the heart of the downtown city of Shanghai, 48 km
away from Pudong International Airport. Regarding the access to the venue, vans from/to the
Pudong International Airport would be provided on August 27 and September 2 (details will be

informed later).

Contact Persons for the Training Course:

1.

APLMF Secretariat (registration and travel support)
Dr. Tsuyoshi Matsumoto & Ms. Ayako Murata

APLMF Secretary

NMIJ/AIST Tsukuba Central 3-9, 1-1-1 Umezono, Tsukuba, Ibaraki 305-8563, Japan

Tel: +81-298-61-4362, Fax: +81-298-61-4393
E-mail: e.sec@aplmf.org & sec@aplmf.org

. Working Group of Training Coordination of APLMF (lecture and training materials)

Mrs. Marian Haire

Training Coordinator, National Measurement Institute, Australia
PO Box 264, Lindfield, New South Wales 2070, Australia

Tel: +61-2-8467-3575, Fax: +61-2-8467-3784

E-mail: marian.haire@measurement.gov.au

. Host in PR China (visa assistance, accommodation and venue)

Mr. HAN Jianping and Mrs. XIE Hongyan

Dept. of International Cooperation,

General Administration of Quality Supervision, Inspection and Quarantine

NO. 9 Madiandonglu, Haidian District, Beijing, the People’s Republic of China
Tel: +86-10-82262171, Fax: +86-010-82260215

E-mail: hanjp@agsiqg.gov.cn & xiehy@agsig.gov.cn




Day 1: Monday, August 28

Final Program
Venue: Bund Hotel

Time Details Presenter
. Opening ceremony
-Introduction by Mr. Han Jianping, Director Division, Department
of International Cooperation, AQSIQ APLMF
14:00 — 14:15 -Welcome address by Mrs. Kong Xiaokang, Deputy and
) ' Director-General, Dept. of International Cooperation, AQSIQ Host
-Opening address by Dr. Tsuyoshi Matsumoto, APLMF Secretary
-Welcome address by Prof. Shao Li, Director, Shanghai Institute
of Measurement and Testing Technology
. Overview of the course . .
. . . . Marian Haire
14:15-15:30 |. Economy reports: a trainee from each economy explains the and trainees
system used to verify LPG fuel dispensers in their economy.
15:30 - 16:00 Coffee Break
16:00-17:40  |. Economy reports continue
19:00-21:00 - Welcome dinner at the Zhong Fu Grand Hotel, No. 619 Jiujiang Host
Road, Shanghai
Day 2: Tuesday, August 29 Venue: Bund Hotel
Time Details Presenter
. Properties of LPG . .
) . . . Marian Haire
9:00-10:40 |. Working §afely with LPG_ and Ron Plummer
. Construction of an LPG dispenser.
10:40 - 11:00 Coffee Break
. Preparation for testing
11:00-12:30 |. Equipment for testing LPG dispensers Ron Plummer
- Visual Inspection
12:30 - 14:00 Lunch Break
14:00 — 15:30 . Functional tests Ron Plummer
15:30 - 16:00 Coffee Break
16:00-17:00 |. Performance testing using a master meter Ron Plummer
Day 3: Wednesday, August 30 Venue: Bund Hotel
Time Details Presenter
9:00-10:30  |. Performance testing using a master meter Ron Plummer
10:30 - 11:00 Coffee Break
. . . Performance testing using a master meter Ron Plummer
11:00 - 12:30 : g . .
- Question and answer session and Marian Haire
12:30 - 14:00 Lunch Break
14:00-15:30 |. Performance testing using the gravimetric method Ron Plummer
15:30 - 16:00 Coffee Break
16:00-17:00 | Performance testing using the gravimetric Method Marian Haire

. Question and answer session

and Ron Plummer




Day 4: Thursday, August 31

Measurement Testing Technology (SIMT)

Venue: LPG Testing Facility of the Shanghai Institute of

Time Details Presenter
8:30 Leave the hotel lobby for the facility by bus
. s Ron Plummer,
9:30 — 10:30 . Opserve_ der_nonstratlon of individual tests Marian Haire and
. Discussion in classroom of procedure PRI
Li Jinsi
10:30 - 11:00 Coffee Break
11:00-12:30 |. Participants work in groups to conduct individual tests according | Ron Plummer,
to the test procedures. Marian Haire and
. Discussion in classroom of procedure Li Jinsi
12:30 - 14:00 Lunch Break at the New Palace Restaurant
. . . . Ron Plummer,
14:00-15:30 | Opservg demonstratlon of tests as carried out in the field. Marian Haire and
. Discussion in classroom of procedure PRI
Li Jinsi
15:30 - 16:00 Coffee Break
16:00-17:00  |. Participants work in groups to conduct tests according to the test | Ron Plummer,
procedures Marian Haire and
Li Jinsi
18:00 . Return to the hotel by bus
Day 5: Friday, September 1 Venue: Bund Hotel
Time Details Presenter
9:00 — 10:30 . G_roup p_resentatlons Marian _Halre
. Discussion and feedback and trainees
10:30 - 11:00 Coffee Break
11:00-12:30 | Cc_)ntmu_e the group presentations Marian Haire
. Discussion and feedback and trainees
12:30 - 14:00 Lunch Break
14:00 - 15:30 | antmu_e the group presentations Marian Haire
. Discussion and feedback and trainees
15:30 - 16:00 Coffee Break
. Closing Ceremony
- Introduction by Mr. Han Jianping, AQSIQ
- Give certificates to all trainees by Mr. Liu Xinmin, Prof. Shao Li
. . APLMF
16:00 — 16:20 and Mrs. Marian Haire. and
- Farewell address by Mr. Liu Xinmin, Deputy Director-General, Host
Department of Metrology, AQSIQ
- Closing address by Mrs. Marian Haire
- Closing address by Dr. Tsuyoshi Matsumoto
19:00-21:00 |- Farewell dinner at the Chao Yue Xuan Restaurant in the Salvo APLMF
' ’ Hotel, 339 Guang Dong Road, Shanghai and Host




Participants List: Training Course on LPG Fuel Dispensers
Aug. 28 - Sep. 1, 2006 at the Bund Hotel in Shanghai, PR China

No. [ Category Economy Organization
1 Trainer Australia Mrs. Marian Haire National Measurement Institute
2 Trainer Australia Mr. Ronald Stephen Plummer Principal Inspect.or, Measurement & Standards
Branch, Tasmanian Consumer Affairs
3 Trainer PR China Mr. Li Jinsi Senior Engineer, Beijing Institute of Metrology
4 Host PR China Mr. Han Jianping Genera! Admmlstratlon_ of Quality Supervision,
Inspection and Quarantine
5 Host PR China Mrs. Kong Xiaokang Genera! Admmlstratlon. of Quality Supervision,
Inspection and Quarantine
6 Host PR China Mr. Liu Xinmin Genera! Admmlstratlon_ of Quality Supervision,
Inspection and Quarantine
7 Host PR China Mrs. Ma Yan Genera! Admlnlstratlon. of Quality Supervision,
Inspection and Quarantine
. . Shanghai Institute of Measurement and Testing
8 Host PR China Prof. Shao Li Technology (SIMT)
9 Host PR China Mr. Wang Yi Shangh_al_ Municipal Bureau of Quality and Technical
Supervision
10 Host PR China Mr. Wang Zi Gang Beijing Institute of Metrology
. L Shanghai Institute of Measurement and Testing
11 Host PR China Ms. Wen Hui Qing Technology (SIMT)
12 Host PR China Ms. Xie Hongyan Genera! Admlnlstratlon. of Quality Supervision,
Inspection and Quarantine
. . Shanghai Institute of Measurement and Testing
13 Host PR China Mr. Zhang Jin Ming Technology (SIMT)
. Shanghai Institute of Measurement and Testing
14 Host PR China Mrs. Zheng Chunrong Technology (SIMT)
15 Host PR China Mr. Zheng Guanghui Shangh_al_ Municipal Bureau of Quality and Technical
Supervision
16 Host PR China Mrs. Zheng Huaxin Genera! Admlnlstratlon. of Quality Supervision,
Inspection and Quarantine
17 APLMF Japan Dr. Tsuyoshi Matsumoto APLMF / National Metrology Institute of Japan
(NM1J)
18 Trainee Cambodia Mr. Sea Kimhoun Ministry of Industry, Mines and Energy.
19 Trainee Chile Ms. Paola Llanos Vega Superintendency of Electricity and Fuels
20 Trainee PR China Mr. Bu Zhancheng Hebei F_’rf)vmual Institute of Metrologicial
Supervision and Measurement
91 Trainee PR China Mr. Gao Zhenhua Hubei Institute of Measurement and Testing
Technology
99 Trainee PR China Ms. Jin Se Shgnyang Energy Standard Metrical Institution of
China
23 Trainee PR China Mr. Liu Zhenzhong Tianjin Research Institute of Metrology
24 Trainee PR China Mr. Tao Meng National Institute of Metrology P.R.China
25 Trainee PR China Mr. Sun Dayong grrl]?rr]l;/ang Energy Standard Metrical Institution of
. . . Shanghai Institute of Measurement Testing
26 Trainee PR China Miss Wang Can Technology (SIMT)

10



27 Trainee PR China Mrs. WU Wei Xi’an Institute of Measurement and Testing
. . . . Shanghai Institute of Measurement Testing
28 Trainee PR China Miss Zhang Liping Technology (SIMT)
. . . Shanghai Institute of Measurement Testing
29 Trainee PR China Mr. Zhang Zhengming Technology (SIMT)
30 Trainee Hogailrf;)ng Dr. Tran Chuong Hao Government Laboratory
31 Trainee Indonesia Mr. Denny Tresna Seswara Ministry of Trade of Republic Indonesia
. . . Department of Intellectual Property Standardization
32 Trainee Lao PDR Mr. Viengthong Vongthavilay and Metrology, National Metrology Center
33 Trainee Malaysia Mr. Peter J. Berinus Agang Ministry Domestic Trade and Consumer Affairs
34 Trainee Mongolia Mr. Gomboragchaa Magsarjav Mongolian Agency for Standardization and Metrology
. . . . Institute for the Defense of Competition and the
35 Trainee Peru Mr. Nikko Suaki Meza Valencia Protection of Intellectual Property (INDECOPI)
36 Trainee Philippines Mr. Robert R. Cardinales Department of Energy
. Republic of . Korea Machinery-Meter and Petrochemical
37 Trainee Korea Mr. Sung Wook Kim Testing & Research Institute (MPI)
. Republic of . Korea Machinery-Meter and Petrochemical
38 Trainee Korea Mr. Ji Hoon Song Testing & Research Institute (MPI)
. Chinese . . .
39 Trainee Taipei Mr. Yang Shan-Yuan Ministry of Economic Affairs
40 Trainee Thailand Miss Panawan Khumlor Department of Internal Trade, Ministry of Commerce
41 Trainee Viet Nam Mr. Nguyen Cao Phuc Vietnam Metrology Institute-VMI/STAMEQ

* Names are listed in alphabetical order of their categories, economies and last names.
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Lecture

The documents used in the lectures given by Mr. Ronald Stephen Plummer and Mrs. Marian
Haire are available on the NMIA website at:

http://www.nmi.gov.au/index.cfm?event=object.showContent&objectiD=74988C39-65BF-49
56-B1713514C993AD19

or go to http://www.nmi.gov.au and click on “PUBLICATIONS.” The documents are titled
“NMI V documents (uniform test procedures).”

12
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Report
on

Verification of Liquefied Petroleum Gas Fuel Dispensers
in Cambodia

1- Self-introduction

My name is SEA Kimhoun. | work as an Inspector of Department of Metrology (DOM),
Ministry of Industry, Mines and Energy (MIME). | have been working in Metrology since 2000.
Presently, my position is Chief of Control and Verification Office in charge of verification and
inspection of all kinds of weighing and measuring instruments. Some time, | have to train for
provincial verification officers.

2- History
-1964 Establishment of the National service of Weights and Measures, under the Ministry of
Industry.
-1975-79 No activities.
-1995 Re-Establishment of Weights and Measures Unit, under the Ministry of Industry,
Mines and Energy (MIME).
-1999 The Weights and Measures Unit upgraded to the Department of Metrology.

-2000 Corresponding member of the International Organization of Legal Metrology (OIML).

-2002 Member of Asia Pacific Legal Metrology Forum (APLMF).

3- Structure of Metrology

Recently, the Metrology of Cambodia is split between the Department of Metrology
(DOM) and Industrial Laboratory Center of Cambodia (ILCC).

DOM has the responsibility for all Legal Metrology Activities and keeps the Secondary
and Working Standards.

ILCC keeps the Primary Standard and also implements the Industrial and Scientific
Metrology requested by DOM. Our structure is as below (See annex No. 1).

4- Verification of Non-LPG Fuel Dispensers
A- Visual Inspection
A-1- Required Data:

To record the date of test, registered trading name, the mark, model, pump number.
A-2- Assessment of Fuel Dispensers:

A-2-1- External inspect the Fuel Dispensers:

To check the fuel dispenser is firmly fixed on its foundation, all indications are visible
under conditions day and night, nozzle must terminate the delivery ....
A-2-2- Internal inspect the Fuel Dispenser:

To check the apparent leaks at the pump, hose, meter, gas elimination device, the
components are located and fitted in accordance with the certificate and verification mark and
seals are in place ....

B- Performance Tests:
- Volume for testing is 05 litre.
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- Display of indicator of Fuel Dispenser is compared with Working Standard Vessel
- The MPE is +/- 0.5%.

5- Current situation about Verification of LPG Fuel Dispensers

Why not the LPG Fuel Dispensers are verified?

While there are more than 200 Non-LPG stations and more than 200,000 vehicles in the
country, there are less than 7 LPG stations recently installed and about 1000 vehicles mostly taxis
vehicles are powered by LPG. They sold LPG to the public without limitation by volume (Litre).

We use the weighing method for verification of LPG productions. Recently. We have not Type
Approval.

6- Conclusion

Cambodia has opportunity as a member of APLMF and always received support technical
and financial assistance from the APLMF executive secretary and all friends’ members made
Cambodia upgrade herself to participate in the regional and international metrology activities.

On behalf of DOM, Cambodia I would like to express my gratitude to APLMF and APEC
secretariat and the host country for their sponsorship and organizing this training course.

Thank you for your kind attention.
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Annex 1
Organization Chart

Ministry of Industry, Mines and Energy

!

Direction Generale of Industry

\ Other

Departments

Department of Metrology (DoM) Industrial Laboratory Center of Cambodia (ILCC)
* Under DoM: *Under ILCC:
1-There are five offices -There are two Laboratories
a- Admin. and Legislation. a- Food, Microbiology, Chemical Lab.
b- Control-Verification. b- Scientific, Industrial Metrology Lab.

c- Technological Development of Metrology.
d- Provincial Management Metrology.
e- Tax-Accounting.

2-Room Verification of DoM, consists of
a- Mass Section.

b- Volume Section.

c- Temperature Section.

d- Pressure-Force Section.

e- Dimensional Section.

f- Electricity Section.

3- Five Regional Verification Centers (Regional).

4- Twenty-four Provincial Metrology Offices (Local).
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Good afternoon, everyone. I’m very glad to be here to attend this training course. And
it’s really a great honor to give a presentation about verification of LPG fuel dispensers in
China, especially in Shanghai. First, please allow me to introduce myself. My name is Wang
can. | come from Shanghai Institute of Measurement and Testing Technology (abbr. SIMT).
My position is an intern in flow measurement department. So now, learning testing methods
and standards relative to flow measurement is my responsibility. I’m looking forward to
making a solid foundation for future profession after training here.

As well know, with the high-speed development of the economy in China, the LPG
consumption rate is increasing year by year. Because of its advantage, LPG can be put to a
number of uses. For example, space heating in offices, heating and cooking in houses. Bottled
LPG had served as the main cooking fuel of urban residents in some areas. LPG is also used
as chemical raw materials in the factories. Following is the percentages of LPG users in
China.

20% O houses
0% B vehicles

Ooffices

Ofactories

5%

35%

Fuel gas automobiles and other motorized vehicles, such as mopeds and taxis, are the
major users of LGP in China. According to the statistic datum of Shanghai, The number of
taxis, which are powered by LPG, is about 20,000. Meanwhile, there are also above 150,000
mopeds in Shanghai. The number of the LPG gas stations is the largest of China. It
exceeded 100 in 2005.

LPG productions, sales, storage and transport had already formed an enormous industry.
The project of “west to east gas transmission” will also bring with prospective market. It’s
necessary to realize legal metrological control on LPG dispensers. General Administration of
Quality Supervision, Inspection and Quarantine (AQSIQ) regulate type approvals and
verifications with the regulation JJG997-2005. The testing procedure includes appearance and
performance test, gas tightness test, repeatability test, indication error test, temperature
compensation error test, and temperature indication error test. Reverification interval is no
longer than half a year. Verifications are performed on meters at the place of service both
gravimetrically and volumetrically. In the laboratory of shanghai, we have the verification
facilities which can be traced to the nation primary standards of weight .our laboratory is
responsible for issuing type approval certificates for trade measuring instruments.

That’s all. Thanks for your attention. Welcome to shanghai and wish you’ll have a good
time in shanghai.

27



Aloreloge] JusWwuIdA09)

UOISIAIQ 32U3I9S 2ISUa.10

UOISIAIQ S82IAI8S AIOSIAPY pue [eanAjeuy

SUOISIAIP [euoneiado om] ©

Aloleloge] JUsWuIdA09)

28

‘'sSjuswiedap
JUBWIUIBAOS) SNOLBA
0] S892IAI8s Alosinpe
pue Alorebsanul
‘leonAeue Jo

abuel ||n} e sapinold ©

:

Bsast

AL N S

‘€TeT
22uIs paysiigelsy o

oeH Buonyo NvdL

Alojeloge] JUBSWUIBA0D)

uolbay aAnensIuIWpY
[e1oads Buoy BUoH ayl Jo JuUsWUIBA0S) ay L
\COHEOQ.Ql_ JUsWUJISAN09)




]
[ 3 1

UOI103S SaNIPOWWO0)D
a|gennqg pue Bunsa] 19npoid

UOI193S SaNIPOWWO0)D
a|gennq pue Bunsa] 10npoid

29

‘Alojeloqe| Bunsa)l ayeaud
0] 1N0-pa1oeIIUO0I UdB(Q dARY S1S8) 8y} JO BWOS O

"SYJ0M UOIedIJ1IBA 3Y] JO 8wos 1no BuiAlred
uaaq sey Juswuedaq asIox3 pue swoisnd ayl o

"'921A18S Bunlsal yons apinolid o}
paddinba 10u Ajjuaing ate am ‘Jasuadsip 9d7 104 ©

"uoI1093104d JBWNSUOD pue UOoI103||02
anuaAal Buiuiaduod uone|siba| Jo JuUswWa2Iojud
ay) ul uswredaq 8SI19X3 pue swolisn)

ayl 01 uoddns AlosiApe pue [ednAjeue Sapinold O

UOI123S SaNIPOWW0)D
a|gennqg pue Bunsa] 19npoid

UOI129S SalpPoWWo)
a|gennq pue Bunsa] 10npoid




NoA yuey] o

30

MY AoOD gepaoh mmm
Je punoj aq ued Alojeloge]
JUBSWUIBA0S) 83U} IN0ge uolew.ojul 810\ O

UOI193S SaNIPOWW0)D
a|genng pue Bunsa] 10npoid




M3IAIBAQ (NEdS) uonels any

MNVL JOVHOLS

3NM3did
m" \\ {

~—HISNIJSIa /

s

h& h siayue] peoy
7 Jasuadsig [an4 7 Jawnsuo) #

10daqg

sJosuadsiq |an4 21uoa09|3
Ul B1ep Juswalinsealy Jo suonendiug|p e

. 9NSS| Ju=4ian)d

agn
9d1) abexoed aid & poylaw AjjeanawiAeib asn co_Eﬁmcmm\._ﬂ
SBI2IYSA & poylaw Aj[ealiawn|oA asn uoneslls
92IAIBS JO aoe|d
ay] Je S1alaW uo pawlopad uonesllaA-al pue UuoiedlLIsA
(reaA T sI feasaiul uoneolian-al) OAY Aq si Jasuadsip |any
9d JO uonedluBA-al pue uonedlusA “(NOQ) siuswnisul
Bulinseaw Jo 1un Bunsal Agq panssi sI bunsal jeaosdde adA |
‘(WOQ) Abojouyoa) ABojonaw Aq panssi si lenosdde adAl jo
areolnua) “1asuadsip |an) 9d7 10 palinbau si jeaosdde adA
wiNnwiiuIw aJe suole|(eisul % suonels 9Hdq7 ayl Jo asneoaaq
Buisealoap ate S|dIYaA Ul pasn & awil SIyl uj
(snqiuiw & uodsuel) 21gnd) sajoIyaA
pue sadljo ‘asnoy ul pasn ale 947 Jo siasn Jofew ay

©ISSUOPU| Ul DT JO UOIIPUOD 7@ Pasn

31

ABojouyoal ABojonlaw & enaoisdde adAl ays Jo
a1eo1411a9 buinssi ‘Bujew Aoijod 7 uonenbal ‘Buluue|d - wmeinsuos |
® Upny AbojollaN
"11sul Bulinseaw Jo 11un Buisa] & HBuiisal [eaoidde adA] -
juawnJaisul Buunseaw jo yun Bunsal ® OAY s90In0soY
& 919 ‘UOITRIQI[ED ‘UOITeDIJIIBA-21 ‘UOITBIIJIISA' Se yons | UBWnH Abojonan
1uswnJIsul Bulinseaw ay) 10} S92IAISS [@2IUYD3] -

ABojouyoaL ABOJOIBIN =Tt

.
.
. v
.
H TESSBARN . 2.3u80 sjuswnisul Bupnsespy spJepuels <
» prepuels ABojote [eba 10 1un Bunsa » Aiojeloqe ABojonaN
u
v
9OUINOId 2E T
ABojonam uepapy 811U8D Alojeloqe prepuels uonesadood
J0 repuels ABojonan [eha] [euonreN 1un burinsea < gsjuawinnsu| Buunsespy L
$9214J0 UONEDNLISA [euOIGaY
1
1e11e)al09S —
|ouIn0Id ZE
LNIWNYIA0D H01034Id
TVIONIANOYd

ABojoa1a|N JO a1el010al1g
JO uoneziuebiip

900¢
VISINOANI 40 21"19Nd3d
3AVYl 40 AY1SININ
AD0T10d 1IN 40 31vd0103d1d

'ulyD Jo dlignday s,a|doad ayL ‘reybueys
Jasuadsiq |an4 947 uo asino) Bulurel] ul pajuasald

Sd4SN4dSI1Ad 19Nd DINOdJ10313 40
dNSSI ALIHdNOFS




(AydeibordAio : xa ) swyuobe Aunaas Jo uoneyuawajdwi pue ubisaq -
SjusaWINIISUI JUBWIAINSEaW 3JNJ3S 0} 3INPadold -
Jeak 1xau pa1onpuold &

: JO 1SISUOD ‘SlUBWINAISUI JuBWaINSEaW 21U0J193|3
10J A11N23s Jo AlSIBAIUN YlIM Yyoaeasal Julol woly nsay

.S9J2IYaA J010W 10J Jasuadsip |any) Jo uoneneaa
ulened Joj rewlo) 1odal 1s91 % sainpadold Bunsa]

8TT d TIO UONePUSWWOIaY [euoljeuIdlu|
Jarem ueyi Jaylo spinbij 1o} waisAs Bulnseaiy,,
/TT o TNIO uolepuawwoday [euoineulaul

uone|nbal A11uNno2as ubisap
10J sSadualajay

219 ‘alnpnnis my ® ms ‘Buiuoniod ms R my ‘ms
My welbeip moj) ‘weibelp Bulim/sonewsyds : s1aylo -
218 ‘uondniisul
[enuew ‘uonelado fenuew ‘Y00q [enuew : Jiseq -
aJe pasu am ey} Jasuadsip |an} Jo 8dA) |[e 1o} uolreluUBWNO0Q

lasuadsip |an} Jo uoneusWNIOopP

[re1ap aAIb 1snw si jeaoldde adAl Buayoid 1o Juswalinbay .
lawnsuo9 Aq sjurejdwod Je 10 UoNeIIIISA-24/UoeIIJLIDA

JO Bwn Je palndaxa & Jasuadsip |any Jo uondadsul % Bunipny

l010adsul [eulblio Ag paindaxs & ( jenoidde
adAy 1ad sdin Aiunoas 7 Juswalinbay [elaua) Jasuadsip
[} u1 Aunaas 1o} (dOS) 21npadold Jo piepuels ubisaq e

A3110d

sSuone[nbal AJIINJ3S & Jlasuadsip [an} Jo elep
JuswaJinseaw Jo uolre|ndiuew wouj 199104d 01 : 19618

uonn|os

ALI¥NDO3S

e

32

lasuadsip |any ul Buljged

Jasuadsip [any ul 891A8P [RUONIPPY

W00l [041U0D Ul JO/UQ YoUMS

92IA3p [eUONIPPE BSN &
lasuadsip |an} Bunendiuew sI uonels |an} ay 1eyl uonealpul
& 9002 ‘TT AInc 1e Bunpueg ul uonels |any 1o} uonebiSaAu| e

uonejndiuejp Jo ased

suolssiwsuel] snoundg - — —

suolssiwsues] eulblig --———

10303[u|
1= = = eubls |— —
I / 3sind

v

nun
Buissasoid

= o == b

feldsiq  |g———— ———— 10SUas

Ae|dsip yum adualayip pasesjal 1eyl pinbi| JO SWN|OA
‘1un Buissasoid Ag ssadoud aq |Im [eubis snounds ayy e
‘leubis snounds aq 0} (1ojessuab asind) losuas
woJj reubis reuiblio abueys si (1010alu] feubis; asind) aosinap
feuonippe ayl ‘92IAap [euonippe e Buisn : snpow ayl e
¢, Jdsuadsiq |1an4
JO 91e|ndiuew 01 MOH




33

MOA MNVHL




APLMF Training of LPG fuel dispenser
Shanghai, on August 28 to September 1, 2006

SECURITY ISSUE
OF ELECTRONIC FUEL DISPENSERS

by
Denny Tresna Seswara
Sub Directorate/Division of Metrology Technology

I. ORGANIZATION OF DIRECTORATE OF METROLOGY (DOM)
Directorate of Metrology (DOM) was built in 1928 at Bandung and responsible for legal
metrology in Indonesia. DOM belongs to the Ministry of Trade, Directorate General of
Domestic Trade.

PROVINCIAL GOVERMENT
DIRECIOR (32 PROVINCE)

Secretariat

\ 4
Regional Verification Offices
Legal Metrology Standard of

Centre (Medan) Metrology
(at 32 Province)

» | Measuring Instruments &
> Cooperation

Measuring Unit National
Standard Laboratory

\ 4
\ 4

Legal Metrology Standard
Centre (Makassar)

y

o | Metrology Laboratory & Testing Unit of Measuring
ld Standards > Instrument

Metrology Human
Resources

A\ 4

\ 4

Metrology Audit &
Consultation

\ 4

Figure 1. Organization of DOM

The organization of DOM is shown in Figure 1. There are five sub directorates/divisions,
secretariat, two Units and two Legal Metrology Standard centers in DOM organization.
The sub directorates are consists of Measuring Instrument & cooperation, Metrology
Laboratory & standard, Metrology Technology, Metrology Human Resources and
Metrology Audit & Consultation. Main functions of sub directorates are;

+¢+ Planning and Policy making for legal metrology;

¢+ Technical service for issuing certificate of type approval;

% Enforcement of the measurement law;

+« Administration and Supervision of legal metrology system;

+«+ Dissemination of legal metrology system;

+¢ International cooperation;

L)

L)

The units of DOM are consists Measuring Unit National Standard Laboratory and Testing
Unit of Measuring Instruments. Main functions of Unit are;
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¢+ Technical services for measuring instruments, including maintenance of primary
standard of mass, calibration of secondary standards, type approval test and
verification/re-verification

¢+ Technical services administration

DOM has been already for establishing Legal Metrology Standard (LMS) centers at

Medan and Makassar. LMS center at Medan has territory in Sumatera Island, Java Island

and Kalimantan Island. The other Islands are covered by LMS Makassar (Sulawesi Island,

Bali Island, Papua Island, etc). Main function of LMS will be;

+« Conducting calibration of secondary standard that Regional Verification Offices
(RVO) have, giving technical assistance to RVO and giving short-term training for
RVO and industrial sector within the territory.

Regional Verification Offices (RVO) at provincial government are responsible for
verification/re-verification and inspection of measuring instrument.

Type approval for fuel dispenser and industrial meters is tested in fuel oil meter laboratory
which belongs to testing unit of measuring instrument, but the certificate of type approval
Is issued by metrology technology. There are two measuring systems for fuel dispenser
and industrial meters, both of which use kerosene both. The measuring systems do not
compensate the effect of viscosity on flow meter to be tested such of flow meter is used to
measure heavy oil, gasoline, LPG, etc.

Metrology Technology not only issue certificate of type approval, but also plan regulation
and policy to support technical operation for testing unit of measuring instruments and
RVO provincial government.

The major user of LPG in Indonesia is used in house, but at the past LPG also used in
vehicles. The decreasing user of LPG in vehicles is caused decreasing of LPG fuel
dispenser or LPG station. The kinds of vehicles use LPG is public transport such of
minibus. The reasons why LPG was not popular used in vehicles;

+« Need modification on vehicle, especially in storage tank and machine;

% More not safety than fuel oil (gasoline, etc );

% Limited LPG station.

At the page 2 is shown that type approval testing or verification required for all imported
measuring instruments (fuel dispensers, flow meter, etc). Type approval is issued by
metrology technology but type approval testing by testing unit of measuring instruments.
The prototype of fuel dispenser is tested by testing unit of measuring instruments,
including verification but re-verification and fuel dispenser which has certificate of type
approval is issued by RVO. The re-verification interval is one year. Verification and re-
verification which done by RVO is performed on meters at place of service.

Gravimetrically verification is performed for LPG which is used in house. VVolumetrically
verification is performed for LPG which is used in vehicles.
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Il. THE CURRENT ISSUE
Most of the fuel dispenser is used electronic devices to compute of measuring data. For
application and implementation, electronic fuel dispensers use processing unit which
consists of processor, memory, peripheral of input/output, display, etc. Sensor of liquid
flow rate or measurement transducers is used pulse generator. Output of pulse generator is
digital signal and will be input for processing unit.

COMPUTER
Indicating devices &

Ancillary devices / \ Nozzle
Calculating devices 1111 (111 /
[[11] NI
Controlling (N Crrm Meter for volume of liquids
Flow rate METER Measurement transducers

CONTROL
VALVE

Figure 2. Fuel Dispenser Elements

The elements of fuel dispenser are shown at figure 2. Verification or re-verification of fuel
dispenser implemented in Indonesia ensure measuring volume, but do not ensure modules of
fuel dispenser properly working as metrology specification and condition. For ensuring of
metrological specification and requirement, before verification requires functionality testing
task per modules.

The current issue in Indonesia is manipulation measuring data of fuel dispensers. Modus of
manipulation measuring data is used an additional device. The additional device produce
spurious signal. The additional device change original signal of pulse generator to be spurious
signal. Figure 3 is described how additional device manipulate measuring data.

Spurious signal from additional device will be input of processing unit and processed. The
original signal from pulse generator is disconnected.

Processing
Unit

*

Pulse/ I
— —p Signal I
Injector

sensor —————————P ——— Display

——— —

——p Original signal transmission

— — 9 Spurious signal transmission

Figure 3. Manipulating modus of fuel dispensers
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Figure 4. The additional device for manipulate meésuring data of fuel dispensers

At the fuel dispenser, the additional device is attached to change measuring data from pulse
generator/measurement transducer. To deceive executor official of verification or re-
verification at place of service, Fuel dispenser systems is attached ON/OFF switch. The
location of the place of switch is not far from fuel dispenser, locating in control room. The
switch is controlling the additional device by cable. The switch is attached to anticipate
inspection before verification/re-verification process.

The attached additional device at fuel dispenser is shown in figure 4. Ellipse in figure 4
describes output of pulse generator and to be input of additional device. The output of pulse
generator not ought to pass at the additional device but to processing unit. Square in figure 4
describes output of the additional device and be input of processing unit. Square in left corner
is shown at figure 4. Representing input of additional hardware is connected to ON/OFF
switch in the control room.

Modus manipulation input of pulse generator doubled pulse outcome of measuring in pulse
generator. The doubled pulse is produce liquid (fuel) less than original pulse, so that reading
of display on fuel dispenser difference with volume of liquid that released.

| [ I [ | | | | —
L Ty ryrrrr
i ! I I I I I I ¥
! I I I I I I i ¥
L L L L L L || || L
- [y Sy Sy A IS ISy NS ISy BN
|:‘ i) 0
0 ] W M ] m T m = B

Figure 5. Simulation of pulse generator reader on fuel dispenser

Simulation of pulse generator reader on fuel dispenser is shown in Figure 5. The simulation is
made from VHDL (Very high speed Hardware Description Language) programming. VHDL
is a software programming language used to model the intended operation of piece of
hardware. There are two aspects to description of hardware that VHDL facilitates; true

-4 -
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abstract behavior modeling and hardware structure modeling. This simulation is made by
hardware structure modeling facilitation.

Output of pulse generator produce two output which consist of output a and output b. The
outputs are shown in figure 5 with circle. The outputs have different phase same as
“incremental encoder”. Difference of pulse among output a and output b produce pulse that
showing in figure 5 with square [con(2)]. Pulse [con(2)] is used to be input of processing unit
on fuel dispenser. Next step, the pulse [con(2)] is used to be trigger of up-counter that
showing in figure 5 with square [out_con].

I11.POLICY AND REGULATION

For protecting from manipulating measurement data of fuel dispenser need planning and
design of security regulations. The regulations require policies to ensure that regulation
properly working as expected result. Policies task divided into two, internal policy and
external policy.

Internal policy ensures our metrology institutions (DOM and RVO) to prepare execution of
security regulations. Internal policy is as below:

» Short course of electronic measurement instrument is necessary to do. Because of
globalization of technology in measurement instruments, human resources development
becomes more important. The short course is executed for original inspector in DOM or
RVO.

> Planning and design security regulation to protect from manipulating measurement data of
fuel dispenser.

» Planning of metrological functionality testing task per modules to ensure metrological
specification and requirement are correctness.

» Planning and design standard of procedure to secure fuel dispensers with reference of
International Recommendation OIML R118 “Testing procedures and test report format for
pattern evaluation of fuel dispensers for motor vehicles “.

» Planning of Design and implementation security modules in pulse generator of fuel
dispenser based on cryptography algorithms.

External policy ensures planning and design of security regulation. The regulation is executed
by original inspector at metrology institutions (DOM and RVO) to audit gas station/fuel
station in Indonesia. External policy is as below:

» Requirement of raising type approval encloses detail documentation of measurement
instruments especially fuel dispensers. The requirement of type approval is as below:

» Basic: Manual book, manual operation, manual instruction describe how to operate the
fuel dispenser.

» Advance: Schematics/wiring diagram, flow diagram hardware and software, hardware
& software portioning, software & hardware structure describe how to design and
verify the fuel dispenser.

» Auditing of gas station/fuel station is conducted by RVO under guidance of DOM. The
auditing of gas station/fuel station is executed at the time of verification/re-verification,
complaints of gas/fuel station consumers if they get volume of fuel decreasing than
original volume and suddenly inspection without time interval.

» Socialization of regulations which have been released (standard of procedure
verification/re-verification of fuel dispenser).
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Security regulation of fuel dispenser will be design is consist of metrological requirements of

fuel dispensers. The metrological requirements are as below:

» Reference of International Recommendation OIML R117 “Measuring systems for liquids
other than water” is consist of measuring system and its constituents, Specific types of
measuring systems, Metrological characteristics, Test conditions and Electronic or
electrical equipment especially electronic seal.

» Reference of research result of security electronic measurement instruments is consists of
procedure to secure measurement instrument, security algorithm for design and
implementation and etc. The research will be conduct next year.

Biography:

Name : Denny Tresna Seswara
Place of Birth  : Malang, Indonesia
Date of Birth : 29 January, 1974
Division : Metrology Technology
Job description : - Planning and making policy
- Planning and making regulation

Background of Education

: Master degree in microelectronics
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