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Foreword

This booklet is one of outcomes of the APEC Seminars and Training Courses in Legal
Metrology titled “Training Course on Fuel Dispensers - Verification of Non-LPG Dispensers /
LPG Dispensers’ held on April 25-May 5, 2005 in Pattaya City, Thailand. 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-10/2005T.
The training course was also supported by (1) Department of Internal Trade, Ministry of
Commerce, Thailand (2) National Measurement Institute, Australia (NMIA), and (3) National
Metrology Institute of Japan (NMIJ). Having this result, | would like to extend my sincere
gratitude to all the staffs of the Department of Internal Trade and two trainers from Australia.
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 fuel dispensers that is one of the most important categories of
instrument in legal metrology 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 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 fuel
dispenser in the member economies to learn deeply and to develop common understanding
about the wverification 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 actual contents of the training
course were focused on the understandings of basic principle and construction of fuel
dispensers, international or national recommendations related to the fuel dispensers, and
learning of actual verification procedures through practices at a facility using fuel dispensers.

In view of these situations, this training course concerning fuel dispensers had been
planned and finished successfully so as to settle a sure basis of confidence in legal metrology
related to the measurement of volume other than water within the Asia-Pacific region. | would
like to say certainly that this is a valuable step to fruitful activities in legal metrology related to
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 secretariat.

February 17, 2006

Ao B2

Dr. Akira Ooiwa
APLMF President



APEC/APLMF Seminar and Training Courses in Legal Metrology
Training Course on Fuel Dispensers
A. Verification - non LPG Dispensers
B. Verification of LPG Dispensers

The Training Course of Fuel Dispensers on verification and in-service inspection was held
from 25 April to 5 May 2005 at the Hotel Garden Sea View Resort, Pattaya City, Thailand. It was
organized by APEC and APLMF, and supported by the Central Bureau of Weights and Measures
within the Department of Internal Trade Thailand, the National Measurement Institute, Australia
(NMIA) and the National Metrology Institute of Japan (NMI1J).

33 trainees attended the course from the following 16 different economies namely Cambodia,
PR China, Hong Kong China, Indonesia, DPR Korea, Rep Korea, Lao PDR, Malaysia, Mongolia,
Papua New Guinea, Peru, Philippines, Singapore, Chinese Taipei, Thailand and Vietnam. Two
trainers from Australia provided the training. The executive secretary of APLMF and nine staffs
from the host economy also supported the course. Most of the participants from outside Thailand
were supported by APEC or NMIJ. The host economy and APLMF provided the venue,
transportation and meals.

Petroleum products play an important economic and commercial role within our economies.
In many cases, fuel is used to generate revenue for governments. All types of modern
transportation rely on the easy availability of all fuel types. As a result, service stations are situated
along all modern transportation routes and also in many outlying areas. The fuel dispensed at these
service stations must be measured using an accurate and reliable system to provide confidence to
the consumer. As a part of the process of ensuring fuel dispensers are reliable and accurate modern
economies implement a national measurement system which includes the pattern approval of fuel
dispensers and periodic verification of these instruments while they operate in the marketplace.
OIML member economies implement recommendations contained in OIML R 117. This agreed
set of internationally accepted test procedures is used for both the pattern approval and the
verification of fuel dispensers.

OIML R 117, which was 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
many licensed certifiers have also attended training. The objectives of the Train-the-Trainer course
delivered in Pattaya City are to provide:

e highly competent individuals from member economies with a training package they could

use in their own economies to implement OIML R 117;

e opportunities for in-depth discussion to clarify understanding of the test procedures for fuel
dispensers; and
e asound basis for harmonization of verification of fuel dispensers within the region.
By providing regionally consistent training aligned with international best practice and standards,
APLMF is assisting with the harmonization of legal metrology within the region. Thus it is
providing greater confidence between economies and a strong support network among senior staffs
who are implementing OIML R 117 within the region.

This training course has been delivered twice before within the Asia Pacific region. The first
time was in Beijing, PR China in 2001, and the second time was in Hanoi, Vietnam in 2003. This
training program provides participants with two CD ROMSs containing training for two separate
training courses. The first CD ROM contains training material for the verification of fuel
dispensers other than LPG, and the second CD ROM contains training material for the verification
of LPG dispensers using both a volumetric method and a gravimetric method. Each CD ROM
contains electronic copies of all the training materials used throughout the course. This will allow
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course participants to modify this work to suit their economy and to train others when they return
to their own workplace. Read only versions are available for members on the APLMF website.
The CD ROM for Fuel dispensers — other than LPG contains:
e NMI V 2-1 Uniform Test Procedures for the Verification, Certification and In-service
Inspection of fuel dispensers — other than 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 CD ROM for Fuel dispensers — LPG Dispensers contains:
e NMI V 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 started off with Mr. Veerasak Vissutthatham, Director, Weights and
Measures Bureau, Department of Internal Trade who officially welcomed all participants to
Thailand and encouraged them to learn as much as possible, and an opening address by the
APLMF executive secretary, Dr. Tsuyoshi Matsumoto and Mrs Marian Haire from NMIA. After
the opening ceremony, each economy delivered a short outline of how the verification of fuel
dispensers is managed within their economy. The information presented by all economies provided
a deep understanding of how the procedure of verification varies within the region. Mr. Tapphinyo
from Thailand collated this information to provide a simple overview. A copy of this table is
included at the end of this report. After each training course, a segment of the course was presented
by participants working in groups. This provided an excellent opportunity to clarify
understanding and to ensure the procedures were understood by all.

On Monday 25 April, the host in Thailand provided a welcome dinner at the Hotel Garden
Sea View Resort. This was attended by Mr. Sakchai Hasamin, Weights and Measures Bureau,
Department of Internal Trade.

An important aspect of this training course was the in-field practice. Three days in total were
spent at a service station. During this time, each participant worked under the guidance of senior
inspectors from Thailand. These experts ensured that each participant had the opportunity to carry
out the procedures in the same manner as shown by the trainers.

On Saturday 30 April, we experienced some wonderful sightseeing in and around Pattaya
City. First, we visited Yanasangwan where we saw a golden Budda painted onto the side of a
rock-face side and some very pleasant gardens surrounding it. The Budda is more than 130 m tall
and can be seen glistening in the sunlight from many kilometres away. Our next stop allowed us to
visit several temples nearby and refresh ourselves with cool coconut drinks. Later we went to see
Mini Thailand, where some of the important architectural features from Thailand are shown in
miniature. This was an excellent way to gain an admiration for the amazing history and expertise of
the people in Thailand. Our final stop was an elephant village, where we watched a show and had a
superb elephant ride.



On Wednesday 4 May, APLMF provided a farewell dinner at the hotel. This was attended
by Mr. Vissutthatham and all staffs of the Department of Internal Trade who assisted the training
course.

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. Siripol Yodmuangcharoen Director-General of the Department of Internal Trade who agreed to
host the training.

Mr. Darryl Hines, Senior Inspector for the Queensland State Government who presented the
training. Mr. Hines 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.
Mrs. Marian Haire, Manager Training and Technical Transfer, NIMA, coordinated the development
of the package and presented the training aspects of the course.

Mr. Jaroonsak Busabon, Ms. Metta Niemprem, Mr. Warapong Pakkut and Peerayuth Chamrak who
supported Mr. Hines during the practical training at the service station by ensuring the trainees were
carrying out all procedures correctly.

Mr. Sakchai Hasamin who managed all the practical arrangements to ensure the course would run
smoothly.

Mr. Tappinyo Koatnon who organized sightseeing for the group during the weekend.

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 nine days of training. They
participated in the challenge when they were asked to demonstrate what they have learnt, by
presenting their knowledge back to the group with good humour and imagination.

The closing ceremony was conducted on Thursday 5 May when Mr. Vissutthatham and Dr.
Matsumoto presented certificates to all the participants. All participants returned evaluation forms
which provided valuable information for the organizers. They commented on the overall
effectiveness of the training course, the new skills acquired and changes they planned to pursue in
their home economy. Many responses stated they would be adopting the procedures for use in their
own economy. They also commented on the support they would require in order to implement these
procedures within their economies. This included: funding to obtain appropriate equipment such as
reference standards; access to the trainers by email; opportunities to discuss what they had learnt
with regulation people in order to determine the most appropriate path forward; and opportunities to
train others. There were many favourable comments about the training course. These included: the
importance of including time for practice within the course; the clarity of the presentation; the
effectiveness of the CD ROM presentations; the great job done by all the host staffs; and the
experience and knowledge of the presenters. The following suggestions were made for changes to
the course. Some wished they could have more time for practice, some thought the course was too
long, and others wanted to include more information on pattern approval. All the participants found
it most valuable to have an opportunity to discuss in depth the issues related to the implementation
of OIML R 117 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



Asia-Pacific Asia—Pacific
Economic Cooperation Legal Metrology Forum

APEC/APLMF Seminar and Training Courses in Legal
Metrology (CTI 10/2005T)
Training Course on Fuel Dispensers

A. Verification - non LPG Dispensers
B. Verification of LPG Dispensers

April 25-May 5, 2005 in Pattaya City, Thailand

Program

Venue and Accommodation:

Hotel Garden Sea View Resort

282/3 Moo 5 Pattaya - Naklua Rd., Pattaya City, Chonburi 20150, Thailand
Tel: +66-3822-6070, Fax: +66-3822-6069

Email: info@gardenseaviewresort.com
http://www.gardenseaviewresort.com/

o Pattaya City is located 130 km south of Bangkok.

e Accommodations will be prepared in this hotel on a request from the participant at an
approximate rate of 1600 Baht (=US$42 x 38.3)/day. Please use the separated registration
form to reserve the accommodations.

e Regarding the access to the venue, vans from/to the Bangkok International Airport would
be provided on April 24 and May 6 (details have not been decided).

Organizers:

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

Supporting Organizations:

1. Department of Internal Trade (DIT), Ministry of Commerce, Thailand
2. National Measurement Institute, Australia
3. National Metrology Institute of Japan (NMIJ)

Trainers:

1. Mrs. Marian Haire, National Measurement Institute, Australia
2. Mr. Darryl Hines, Queensland Government, Australia



Monday April 25

Course A

Verification - non LPG Dispensers
Venue: Hotel Garden Sea View Resort

Time Details Presenter
e Opening ceremony
2:00 - 2:15 pm - Opening address by the APLMF APLMF and Host
- Welcome address by the host
o Queviewofthecouse = | s Marian Haire
2:15-3:30pm | ® Theveri ication of fuel dispensers in eac and a trainee from
economy. Each economy explains the system each economy
used to verify fuel dispensers in their economy.
3:30 - 4:00 pm Coffee Break
Mrs. Marian Haire
4:00 -5:00 pm | e Economy reports continue and a trainee from
each economy
e Welcome dinner hosted by the Department of
7:00 -9:00 pm Internal Trade at the Sea House Restaurant, the

Garden Sea View Resort Hotel.

Tuesday April 26

Venue: Hotel Garden Sea View Resort

Time

Details

Presenter

9:00 —10:30 am

o Working safely with petroleum products
e Construction of a fuel dispenser

Mr. Darryl Hines

10:30 - 11:00 am

Coffee Break

11:00 - 12:30 pm

e Preparation for testing
e Equipment for testing petrol and diesel

Mr. Darryl Hines

12:30 - 2:00 pm Lunch
, , e Visual Inspection .
2:00 — 3:30 pm e Functional Tests Mr. Darryl Hines
3:30-4:00 pm Coffee Break
e Performance Tests Mrs. Marian Haire
4:00 - 5:30 pm . i and Mr. Darryl
¢ Question and answer session Hines
Wednesday April 27  Venue: A Petrol Station
Time Details Presenter
8:30 am Travel to the training venue
9:00 — 10:30 e Observe demonstration of individual tests I;/rl]rd II:\)/larrsryll\/llg:inaer?

e Discussion in classroom of procedure

Haire

10:30 - 11:00 am

Coffee Break

11:00 - 12:30 pm

e Participants work in groups to conduct

individual tests according to the test procedures.

Mr. Darryl Hines
and Mrs. Marian




e Discussion in classroom of procedure Haire
12:30 — 2:00 pm Lunch
e Observe demonstration of tests as carried out in Mr. Darryl Hines
2:00 - 3:30 pm the field. and Mrs. Marian
e Discussion in classroom of procedure Haire
3:30 - 4:00 pm Coffee Break
4:00-5:00 pm | e Participants work in groups to conduct tests Mr. Darryl Hines
according to the test procedures and Mrs. Marian
Haire
5:00 pm e Return to the hotel

Thursday April 28

Verification Center

Venue: A Petrol Station and The Eastern

Time Details Presenter
8:30 am Travel to the training venue
) ) e Students practice technique and prepare Mr. Darryl Hi_nes
9:00 — 10:30 pm and Mrs. Marian

presentations for the following day

Haire

10:30 - 11:00 am

Coffee Break

11:00 — 12:30 pm

e Students practice technique and prepare
presentations for the following day

Mr. Darryl Hines
and Mrs. Marian

Haire
12:30 - 2:00 pm Lunch
e A Tour to The Eastern Verification Center Mr. Boonrath
2:00 - 4:30 pm (Chonburi) in Pattaya City. Jongsakul and the
staffs of the center
5:00 pm ¢ Return to the hotel

Friday April 29

Venue: Hotel Garden Sea View Resort

Time

Details

Presenter

9:00 — 10:30 am

e Group 1 presentations
e Discussion and feedback

Participants

10:30 - 11:00 am

Coffee Break

11:00 - 12:30 pm

e Group 2 presentations
e Discussion and feedback

Participants

12:30 - 2:00 pm Lunch

a0 _ 2 e Group 3 presentations .
2:00 - 3:30 pm e Discussion and feedback Participants
3:30-4:00 pm Coffee Break

00 _ - e Group 4 presentations ..
4:00 = 5:30 pm e Discussion and feedback Participants
5:30-5:50 pm | e Closing Ceremony APLMF and Host




Monday May 2

Course B
Verification - LPG Dispensers

Venue: Hotel Garden Sea View Resort

Time Details Presenter
e \Welcome .
. Mrs. Marian
9:00 - 10:30 am e Qverview of course Haire

e [ntroduction of new participants

10:30 - 11:00 am

Coffee Break

11:00 — 12:30 pm

e Properties of LPG
e Working safely with LPG

e Construction of an LPG Dispenser.

Mr. Darryl Hines

12:30 — 2:00 pm Lunch
e Preparation for testing

2:00 - 3:30 pm e Equipment for testing LPG Mr. Darryl Hines
e Visual Inspection

3:30-4:00 pm Coffee Break

4:00 -5:00 pm ¢ Functional Tests Mr. Darryl Hines

Tuesday May 3

Venue: Hotel Garden Sea View Resort

Time Details Presenter
9:00 - 10:30 am e Performance Testing Using a Master Meter Mrsl;'l;frz;nan

10:30 - 11:00 am

Coffee Break

11:00 — 12:30 pm

e Question and answer session

Mr. Darryl Hines
and Mrs. Marian

Haire
12:30 - 2:00 pm Lunch
2:00 — 3:30 pm e Performance Testing using the Gravimetric Mr. Darryl Hines
Method
3:30—4:00 pm Coffee Break
Mrs. Marian
4:00 - 5:00 pm ¢ Question and answer session Haire and Mr.
Darryl Hines
Wednesday May 4 Venue: An LPG Station
Time Details Presenter
8:30 am Travel to the training venue
i o Mr. Darryl Hines
9:00 — 1030 e Observe demonstration of individual tests and Mrs. Marian

e Discussion in classroom of procedure

Haire

10:30 - 11:00 am

Coffee Break




11:00 - 12:30 pm

Participants work in groups to conduct
individual tests according to the test
procedures.

Discussion in classroom of procedure

Mr. Darryl Hines
and Mrs. Marian
Haire

12:30 — 2:00 pm Lunch
e Observe demonstration of tests as carried Mr. Darryl Hines
2:00 — 3:30 pm out in the field. and Mrs. Marian
e Discussion in classroom of procedure Haire
3:30 —4:00 pm Coffee Break
4:00 -5:00 pm e Participants work in groups to conduct tests | Mr. Darryl Hines
according to the test procedures and Mrs. Marian
Haire
5:00 pm ¢ Return to the hotel
o Farewell dinner hosted by APLMF at the
6:00 -9:00 pm Sea House Restaurant, the Garden Sea
View Resort Hotel.
Thursday May 5 Venue: Hotel Garden Sea View Resort
Time Details Presenter
9:00 - 10:30 am * Group 1 presentations Participants

Discussion and feedback

10:30 - 11:00 am

Coffee Break

11:00 — 12:30 pm

Group 2 presentations
Discussion and feedback

Participants

12:30 — 2:00 pm Lunch

00 2 e Group 3 presentations ..
2:00 = 3:30 pm e Discussion and feedback Participants
3:30-4:00 pm Coffee Break

- e Group 4 presentations -
4:00 = 5:00 pm e Discussion and feedback Participants

e Closing Ceremony

5:00 — 5:30 pm - Give certificates to all trainees APLME and Host

- Closing address by APLMF
- Farewell address by the host
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Registration:
Fill the attached “Registration Form™ and send it to the APLMF secretariat by March 24,

2005.

Visa Assistance:
If you need visa to enter Thailand, fill the attached “Visa Assistance Form” and send it to
the host in Thailand by March 24, 2005.

Contact Persons of the Training Course:

1. APLMF Secretariat (registration and funding)
Dr. Tsuyoshi Matsumoto
APLMF Executive 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

2. Working Group on Training Coordination (lecture and training materials)
Mrs. Marian Haire
Training Coordinator, National Measurement Institute, Australia
PO Box 282 North Ryde, New South Wales 1670, Australia
Tel: +61-2-9856-0353, Fax: +61-2-9856-0399
E-mail: marian.haire@measurement.gov.au

3. Host in Thailand (visa assistance, accommodation, venue and access information)
Mr. Veerasak Visutthatham <veerasak@cbwmthai.org>
Mr. Sakchai Hasamin <hasakchai@hotmail.com>
Mr. Tapphinyo Koatnon <tapphinyok@dit.go.th>

Weights and Measures Bureau

Department of Internal Trade, Ministry of Commerce

44/100 Nonthaburi 1 Rd., Tambol Bangkrasor, Amphoe Muang,
Nonthaburi 11000, Thailand

Tel: +66-2547-4357, Fax: +66-2547-4356
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Participants List of APEC/APLMF Training Courses on Fuel Dispensers
April 25 - May 5, 2005 in Pattaya City, Thailand

No.| Economy | Category Name Organization
1 Australia | Trainer Mrs. Marian Haire National Measurement Institute, Australia
2 | Australia | Trainer Mr. Darryl J. Hines R_acmg_ and Fair Trading Incorporating Liquor
Licensing, Queensland Government
. . . Department of Metrology (DOM), Ministry of
3 | Cambodia | Trainee Mr. Kim Chandara Industry, Mines and Energy (MIME)
. . . Department of Metrology (DOM), Ministry of
4 | Cambodia | Trainee Mr. Sok Narith Industry, Mines and Energy (MIME)
5 | China, PR | Trainee Mr. Huang Huimin Guangdong Institute of Metrology
6 [ China, PR | Trainee Mr. Li Junliang Guangdong Institute of Metrology
7 | China, PR | Trainee Mr. Xiong Li Min National Institute of Metrology
Hong Kong, . s
8 China Trainee Mr. Tsang Chi Kin, Andy Government Laboratory
9 Indonesia | Trainee Mr. Hikmat Rijadi Directorate General of Domestic Trade, Ministry of
Trade
. Executive Secretary of APLMF / National
10 Japan APLMF Dr. Tsuyoshi Matsumoto Metrology Institute of Japan /AIST
. State Administration for Quality Management of
11 | DPR. Korea| Trainee Mr. Ko Hak Chol the DPR of Korea (SAQM)
. State Administration for Quality Management of
12 | DPR. Korea| Trainee Mr. Yun Yong Il the DPR of Korea (SAQM)
Republic of . Korea Machinery-Meter and, Metrochemical
13 Korea Trainee Mr. Ho Young Park Testing and, Research Institute (MPI)
. . . Dept. of Intellectual Property Standardization and
14 | LaoPDR | Trainee Mr. Kadingthong Singdala Metrology (DISM)
15 Malaysia Trainee | Mr. Mohd 1smail Bin Md Yunus Mlnlstry of Domestic Trade and Consumer Affairs,
Malaysia.
16 | Mongolia | Trainee Mr. Boldbaatar Radnaa Mongolian Agency for Standardization and
Metrology
Papua New . . . Papua New Guinea National Institute of Standards
17 Guinea Trainee Ms. Debbie Anne Taitarae and Industrial Technology (NISIT)
18 Peru Trainee Mr. Abed Yam_ll Abdul Morales INDECOPI
Quichua
19 | Philippines | Trainee Mr. Jordan Bernardo Damian Industrial Techno_logy Development Institute,
Department of Science and Technology
20 | Singapore | Trainee Mr. Adrian Ang Pau Yuen SPRING Singapore, Weights and Measures Office
Taipei, . . . . Bureau of Standards, Metrology and Inspection,
21 Chinese Trainee Mr. Ching-Hsien Lin Ministry of Economic Affairs.
. Eastern Verification Center (Chonburi),
22 | Thailand Host Mr. Peerayuth Chamrak Department Of Internal Trade
23 | Thailand Host Mr. Sakchai Hasamin Weights and Measures Bureau, Department of

Internal Trade, Ministry of Commerce

12




24 | Thailand Host Mr. Boonrath Jongsakul Director, Eastern Verification Center (Chonburi)
. . Weights and Measures Bureau, Department of
25| Thailand Host Mr. Tapphinyo Koatnon Internal Trade, Ministry of Commerce
26 | Thailand Host Mr. Charlemsak Panuraj Weights and Mea§u_r es Bureau, Department of
Internal Trade, Ministry of Commerce
. . Weights and Measures Bureau, Department of
27| Thailand Host Mr. Sommay Pongin Internal Trade, Ministry of Commerce
28 | Thailand Host Miss Khemsai Rahannok Weights and Mea§u_r es Bureau, Department of
Internal Trade, Ministry of Commerce
29 | Thailand Host Ms. Pattaraporn Surasit Weights and Mea§u_r es Bureau, Department of
Internal Trade, Ministry of Commerce
30 | Thailand Host Mr. Veerasak Vissutthatham Weights and Mea_su_r es Bureau, Department of
Internal Trade, Ministry of Commerce
31| Thailand | Trainee Mr. Jaroonsak Busabon
32| Thailand | Trainee Ms. Panawan Khamlor
33| Thailand | Trainee Mr. Chaitoon Lamoon
34 | Thailand | Trainee Ms. Metta Niemprem
35| Thailand | Trainee Mr. Warapong Pakkut
36 | Thailand Trainee Mr. Sayomporn Rongnuam
37| Thailand | Trainee Mr. Pichit Sirintarasophon
38 | Thailand | Trainee [Mr. Thanaphat Wongkhiatkhachon
39 | viet Nam | Trainee Mr. Bui Quang Minh Vletnam National Petroleum Corporation
(Petrolimex)
40 | Viet Nam | Trainee Mr. Do Viet Hung Quality assurance and testing centre 3- Quatest 3
41 | VietNam | Trainee Mr. Nguyen Doan Tho B12 Petroleum Company, Vlet_nam National
Petroleum Corporation (Petrolimex)
. . Hanoi Petroleum Company, Vietnam National
42 | Viet Nam | Trainee Mr. Nguyen Hong Tuan Petroleum Corporation (Petrolimex)
. . Metrology Department, Directorate for Standard
43 | VietNam | Trainee Mr. Nguyen Ngoc Hue and Quality (STAMEQ)
a2 | Viet Nam | Trainee Mr. Tra Van Sang Sai Gon Petroleum _Company, _Vletnam National
Petroleum Corporation (Petrolimex)
45 | Viet Nam | Trainee Mr. Truong Dang Canh Vietnam National Petroleum Corporation

(Petrolimex)

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

13




‘(syjuswnnsul Buunseaw |an4 pinbi pue ‘syjuswnasur Buiybiapn

‘'sse|\ ‘yibuaT Jo JusWaINSEa\ :BpNjoul ) sainsea| pue siybiaj o uswalinbay -
sainsespy J8re M\ dnsawoq 104 sjuswalinbay -

spooo pabexoed-aid -

HuN IS Jo uoniuyaq -

:suone|nbai Buimo||oy sy} payelp usaq sey Ladxa

OdINN ‘0s|¥ "(IIN) ABiau3 pue sauly ‘Aisnpul Jo Ansiuin syl Ag pamainal Japun
S OAINN 48pun patedaid, me ABojonaN [euonen, payelp e ‘Buiag awn ayj 104

‘sannnoy Abojons reba ayr no Aured 01 Abojona N
1o uawuedaq ayy 01 Jamod Buinib me ABojons|N reuoneN ou si aiay) ‘Ajuasald

', S9IINIBS pue Ss}onpold Jo A1efes pue AenQ jo Juswabeuely, uo me-

‘ABojona Jo 1daq Jo 9|0y ayi pue

JNIN 8y jo Buluonoung pue uoneziuelbio syl sauyap ¥ “Md/MV GE "ON @a16ag-ans-
‘uoloesUel) SSaUISNg Ul pash sjuswnuisul Buunseaw pue Buiybrom

10} uoisiniadns [ea160j0118W BY) UO UoRASIUIWPY Ue S| "DINd/Ld € "ON Jejnaid-
:uo uonelado sem eipoque) ul Abojonsw [eba) syl

uonenbay pue meT -g

(HN1dVY)
wnio4 ABojonaN [eba auloed eIsy Jo JIaquiaiN Z00Z-

‘(IN10) ABojons [ebaT Jo uoneziueblo
[euoneulau| sy} jo Jaquaw Buipuodsaniod 000z-

‘ABojona Jo wawuedaq
ay1 01 papeibdn 1lun sainsea|n pue SIybIdap 3Yl 666T-

"(ININ)
AB1au3 pue saully ‘Aisnpuj jo AnSIUIN ay) Japun
‘NuN sainsesy pue syBIs M JO BWYsI|qeIs3-9 G66T-

"SAIIAIO. ON 6/-G/6T-

"Ansnpuj Jo AISIUIN 8Yl Japun ‘Sainsealy pue
SIYBI9 JO 921AIBS [eUOIIBN BY} JO JudWYSI|geIsT 96T~

ADOJ0JISIN JO Juswredaq Jo AIOISIH -¢

1900190 01 Ae|\ ‘uoseas Aurel SUIUOW 9

__LQ< 0] JIoqWIBnON ‘uoseas \C_u SUJUON 9 Cowmmw
20582 : -dwa) [enuue abelany

wsiyppng : uoibljay

oy : Aduann)d

lswyy : abenbue| [e1oIO

(2o0g teak ur) uoljiw veT : uone|ndod

vz :  saouinoid Jo JaquinN

yuad wouyd : Ao rended

wy “bs Ge0"18T : eale pue

punoib3oeqg -1

puejrey L jo wopbury ‘AnD ekened
5002 ‘S0 Ae — Gz |udy woi4
siasuadsiq |an4

uQ 8sino) bulurel L JNTdV/O3dV

elpoqwe) Jo wopbury
AB1au3 pue sauly Ansnpuj jo Ansiuliy
ABojonaN Jo uswuedag

UIreN MOS “IIN
erepueyd NI N
Aq
pajuasaid
VIAOGNVYOD NI ADOTOHL3IN

40
140d3d AHLNNOD

14



'suoneziuehio ABojonsw [euoneulalul yum ajesadood 0] e
pue salioleloge| [ed1BojonaW JBISIUIWPE O o
‘yers [eaibojonaw jo Buluren ay) paziuebio o] .
‘ABojonaw jo ABojouydal reuoneu ayl anoidwil pue 8yeuILIBSSIP O]
‘AouBIdId pue SSaUBAIIBYS
J1ay1 ainsua 0] Juswdinba Buunseaw Jo uoisiAladns pue uoleneAs N0 A1ed 0]
‘uonrejuawaldw 8y} Joyuow pue uejd 3I0m ay} Ysl|geisa ‘pasu Sy} MaIASI O]
‘sjuswinisul Bulinseaw Jo asn pue uonedyuaA ‘ubisap Jadoid syl aiNsus 0] .
‘sprepuels Arepuodas pue Arewllid JO UOIRAISSUOD Y} 8INSSE O »
‘sjuswdinba Buunoejnuew Jredal pue ‘Lodxa ‘Lodwi ‘aimoejnuew
Bululaduod syuswnoop anssi pue Ad1jod ABojonaN [euoieN ayl Juswadwi 0]
salIng pue suonoun4

‘'suonnmsul Abojonaw
Jaylo pue ABojouydal ybiy ayy uoisiaiadns loj s|qisuodsal pue eipogwe) Jo
spJepuels A1epuodas pue Arewlld [euoneN ay: surejurew ABojona jo uswiedaqg

‘sjuswinisul Bulnsesw
pue Buiybram Jo 19||as pue Jalredas siapodwi ‘siainiorjnuew 0} Sasuadl| buinssi
pue juswdinbs Bulnseaw jo uonodadsu| ‘UoIBILLIBA ‘UoneIgie) ‘uonensifay
Jo abueyd ui si pue (FNIIN) ABiau3 pue sauly ‘Alsnpul jo Ansiuln ay)
Jo Aiisnpuj jo uonodalig [esaua ay) Japun sajelado Abojons Jo wawnedsq ayL
ABOJ0IIBN JO yuswpedaq -T-/

saljioyiny |011U0)d [ed31b0j0NI8IN JO 81N1dN.ns -/

"2lnIn} Jeau ay] ul paysljgeiss

3q ||m pue palpnis usaq sey 103lgns siyl -
“eIpoque) ul ABojonaw

[eba| 10} WaisAs uonelpalode ou Sl alayl -

Wa1SAS UoNedI]ia) pue uolelpaiody -9

"9INIn} Jeau ay) ul paysijqelsa
ag ||IM pue palpnis usaq sey 193lgns siyl -

"eIpOogqwe) ul uonounj reaoiddy adA] ou sialay] -

[eAolddy adAL -

"30uaeAINba 10 SuoISIBAU0d Bunjew Aq
paniwJad aq |j1m SHUN JBY10 JO 8Sn 8y “eIpoquie) JO
wialsAs [ebaj ays si (1S) 1UN JO WBISAS Jeuoljeulsiu] ay L

JUSWaINSBI\ JO S1uN [eba] v

15



‘'suoneziueblo

ABojonsN [euoibay ays ul pue JN1dY

10 Jaquiaw ay) Buowre uonedylIdA JO poyisw ay)
aziuow.ey pue uaylbuans ||Im asinod Buluren siy e

"'SSBUBAIIDAYS Ul Aunod
Aw ul saoinies Abojonaw ay) Juswaldwi 0} a|ge we
| pue Aloeded Aw dn pjing |jm 8sinod Buluren ayl e

‘sjuedionied pue siajuasald [[e woli) saoualiadxa
ue ureb [|Im | 8sIn0d Bulurel) 8yl Jo pus ayl1 1y e

uoneoadxg -0t

"%S°0 -/+ SI 3dN 8YL -
|9SSOA prepuels Bupiop yum paredwod s Jasuadsiq [an4 jo Jorealpul jo Aedsiq -
*an| GO S! Bunsa) 1oj SWN|OA -
S1S9] aouewlioyad -D
JJ0-1N2 8|ZZOU }28Yd 0] -
‘Bunndwod aoud 3oays 0] -
'1S8) S0197Z pue 158} yue|g ‘1s8) Siybig ay) %93yd 0} :ioyedipul ay) 1o0adsul AjfensiA -
S]sa] [euondund -g
+* 90e|d Ul 1€ S[eas pue XJew UoITedlLIaA
pue ‘a1eslilad ayl Yiim aoueplodde Ul panly pue payedo| are sjusuodwod
ay} ‘921nap uoneuiwld seb ‘1alaw ‘asoy ‘dwnd ay1 1e syes)| Juatedde ay1 ¥o8yd 0]
lasuadsiq [en4 ay) 10adsul feussiy -
-+ AISAIIBP By} 8reulwlal Isnw ajzzou ‘ybiu pue Aep sUonIpuod Japun 3|gISIA
9Je suoledIpul |[e ‘uoiepunoy} S Uo paxiy Ajwlly Si 1asuadsip [an} syl %98y 01
s1asuadsiq [an4 ay) 10adsul [eulsix -
:S19suadsIq [9N4 JO JUSWSSaSSY -¢-V

Jaquinu dwnd ‘[apow “yrew ay ‘sweu Buipen palaisiBal ‘1S3l Jo arep syl pI0dal 0] -
eyeq painbay -1-Y
uondadsul [ensiA -V

‘(ABojonan Jo wawredaqg ayl Agq payiaA) duind 21u0i309|3 -2
(201130 ABojonB|N [e1oUINOId BUr A panliaA) dwnd [edlueyos -T
:sJasuadsiq [an4 Jo spuj Z0 are a1dy L

BIpoque) Ul jasuadsiq [ang JO UOITedIJIIaA -6

'saluedwod uonanpoid seo uabAxQp yuad wouyd

pue ‘se9 xawnos ‘se9 [e1o] ‘ses NYD ‘seo Jadns ‘dieydog ausjf1aoy
uabAxQ ‘Bunoplexweyd ausjA1ady usabAxQ ‘Ainug ausjf1aay uabAxp
(BulybIspA Aq paroadsur ) saluedwo) ses -g

"sajuedwod Y101 puy 113HS
‘XILTVD ‘dVAHAVLLIN ‘V13L VIHONINYN ‘XIWINOS ‘XINIAYS ‘L1d
(I9SSaA prepuels buIo Ylim saredwod Aq pajdadsul) ‘Saiuedwio) [0118d -V

"BIPOQUIED Ul DT PUB DdT UON 3U} 0} pajejal AIAde Uy«

'SJUBWINJISUI 9SO} UO Syew Uonealjlian ay) Aejdsip Jo Xije pue uoneslan

ay1 1uelb [eys s1a01y0 Juaradwod ay] ‘uone|nbay [eusisiul ayl ul paquosaid

SJ0I3 3|gIssiwiad wnwWixew syl papaadxa a( 10U |leys ‘(suonedayla pajoadxaun
pue [eaipoliad ‘feniul ue) sjuawnisul buunseaw pue Buiybiam Jo Aoeindoe ayl e

‘sainseaw pue siyblam Jo sprepuels ayy
yum uosuredwod Ag paiian ag isnw suonenbay [euslsiuliy ay) Japun suoieo)dde
s1aylo Aue Jo uopoesuel] Ssauisng Ul pasn sjuawnisul buunseaw pue Bulybiam ||y

uonoadsu| pue UONedIJIIaA -8

‘'splepuels
Bupiopn 8yl urelurew saoiyo ABojonaw feiouinoid syl e
"S[aA9| [e20] 418y Ul suswinaisul Bulinseaw
pue Buiybiam jo Abojouyoal Jamo| ay) uoisinidns .
"S|9A9| [e20] 418y}
Ul uonoesURI] SSaUIsSNg Ul pasn sjuawnisul Bulinseaw pue
Buiyblem ay Jo uondadsu| pue UCIBILIBA-9Y ‘UORIILIBA o

:Mmoj|o} se ABojonaN Jo Juawiredaq

yum ajqisuodsal ayl saleys pue AHojos1ow JO 82110

ue sey A0 pue aduinoid A1aAT “eipoquie) JO Sald pue

soouinold g ay1 ul arelado 1eyy aaiyo Abojonaw [eiouinoid
3y} 01 a2IApe |ealuydal sapinoid ABojona Jo Juawiredaq aylL
3211JO ADOJOII9N [e1dUIA0Id -2-/

Sanoyiny [011U0D [edIB0[0I9N JO 2in1oNNsS -/

16



17



"BuUlYD

ul uolj|ig T 9Ny Uey alow si anjeA aanonpoud

aYl pue 000‘0T JoA0 sI siasuadsip |any Jo Alianonpoud
[enuue syl MON 'Sasuadl| Burinioeinuew 106 aney
slainoesnuew A10y Ueyl aiow ale alsy) ‘Jussald 1w
*A1INJS$$899Nns JuawAed paed D] pue uo1dUNY BNUBAS
Yum siasuadsip |any padojanap aney am ‘Aepol ||1L

BUIYD UI 8peJ] stasuadsip [any Jo uoienis [edaush ayl T

211199 21U0J129|3

pue pue [enuew pue
21U0J123|9 [eatueyoaw < [ealueydsw

:sabels € ybnouyl Juam aAey siasuadsip [any

J0 1uawdojansp 8yl pue ‘SQ9ET Ul peoide Wody siasuadsip

[eny pauodwi A1unod Ino a2uls sieak 0g AjJeau usaq

aney 1| 018 ‘|asalp ‘auljoseb Buipnjoul 110 ybramiybiy
Buiyis 1oy suones seb ul pasn ae siasusdsip [an4

eUIYD Ul dpeJ] siasuadsip [any Jo uoienis [edausb syl T

eulyo
u1 s1asuadsip [any Jo sdas aimny pue uonisod ay «|
'UIYD Ul Siasuadsip [any Jo Juawabeurw [2a160]018IN <

eUIYD UI 9peJ) siasuadsip [any Jo uonens [eiaush sy«

:sued € ojul papIAIP 3q ||IM uoneluasald AN
*A13UN0J INO Ul SJasuUadSIp [any JO UOIIRIILIBA 3Y) UO
noA Jauq 01 Allunyoddo ay) aney 03 palouoy AJaA we
| "ABojosis J0 anua) eulyd yinos woiy Bueljune

17 WE | "uUoouJdlje POOS) ‘UsWIBJIUIS) pue Salpe]

uibag

Buerjunc 17

BUIYD Ul
sdasuadsiq [an4 JO UOIBIIIIBA

18



‘Alpuslig-A|[eIuBWIUOIIAUB ‘[euOOUNLIINW

‘3]geljal ‘Buines ABlaus ‘a1eIN2JR 9I0W pUR 3I0W

aq |]1M sJasuadsip |any ano aining ayp ui ‘ABojouyoal
siasuadsip |any Jo JuswaAoidwil 8yl YUAA

'UIyD Ul

uoisIAJadns 809 8y} UIYIIM Sluawiniisul Burinseaw Jo

SPUI XIS aJe YIIYM ‘UoIIouNny anuanal YIIM SIa1awixe]

pue S1alaw Jnoypem ‘syuawinaisul Buiybiam ‘sisraw seb

‘S1918W JaYeM aJe alay) ‘siasuadsip [any SapIsaq 1011s
AJ3A s1 Aunod uno Jo Juswabeuew Jssuadsip jan4

Anunod Jno ui siasuadsip
[an} 03 pJeBal ui sdays aumny pue uonisod ayl g

*A13uUnod Jno ui syluow

9 Sl s1asuadsip |any ayj Jo pouad

UOITeJIJLIBA 8y} ‘UoINppe U]

"(%S°0F)LTTTNIO Jo Aoeinooe

9y} Uey J1anaq * %E 0+

SI s1asuadsip |any Jo Aoeinooe
ABojoaraw Jno ‘ussaid 1y

G
(‘'sJesuadsip [an) JO UONRIILIBA)
'UIYD Ul S1asuadsip [any Jo 1uswabeurw [ea160]018IN 2

UOIBIIJLIBA
STES aiponsad
uone2IPUI JO UOIIRIILIISA
aoueaeadde Buioayd %
UOIEBIILIBA
Bunsal uonouny Jekljen

Bunsay Ajiqiredwod onsubewo.a1ds)e

Bunsa Ajigerdepe [ejusLUOIIAUS E
Bunsay souew.o)1ad [eaibojoaiaw
:Sapnjaul
wswabeuew [ea1bojoisw JO apow ay] ‘siasuadsip
[any Jo Juswabeuew Jealbojosaw 03 sduelodwi
Buiyoene usaqg sAemje sey Jusawuidanob InO

eUIYD UI Sasuadsip [any Jo Juswabeuew [ea160]0N8IN "2

10 Bumiwisues Jo aqny 14os sy
pue sajzzou ‘sniesedde [10 Bulyorem

syuswdinba
ay) 4|1y ‘4re wouy Buneredss |10 Jo [euonIppe
smeJedde ayy ‘dwnd 10 8y se yons -
ER]IE])
_E_B_ pue a01Aap Aejdsip Asuow TR
ay1 ‘a21A8p Ae|dsip Junowre [e10} 8y} UBISISSE
“Jusuodwod 048z 01 Bunsnlpe se yons 1uess|

391A3p Aejdsip Junod sy} pue E
101JBAUOD paINseaw ay} Se yans
:apnjoul
Ajurew euiyd ui apew Jasuadsip |any Jo susuodwod ay |

BUIYD Ul apeJ] SJasuadsip [an} Jo uonens jeausb syl ‘T

19



"yonw A1aA no A Mueyl

20



"92IAI8S Bunsal yons apinoid o1 paddinba
J0U Ajpuaind ase am ‘Jasuadsip 9d7 104 e

:S92IAIBS [eaNAeLies
pue AIOSIApe 81IS-Uo apinoLd ‘uonels s
ul pasn asoyl se yans Jssuadsip pinbij i

JUSWIUIBA0S) U] u_oammr__e‘m_ ~

Sa|npayas €
pue SuoI129S 8E JO SISISUOD SJUBUIPIO 3JOYM BYL e

(8saulyo pue ysi|bu3) fenbulfig e
89 Jardey) : yoseas piomAa

(1y Aob-sonsNI*MMmM) 19ULISIL
83Ul Ul 3|Ce[reAe Ajipeal S| 8ouBUIPIO 30y SLfiNs

89 Ja1delio
— 9auelIpiO sainsesN pue sitBENA

: S92IAIBS AIOSIApE pue [eanAjeue
JO uoIsinoid AQ JUBWIBII0US ME| Ul SISISSY e

: A10jel0QET] WUBWUISA0D 8] JO S8|0Y = —

‘quswireda( mm_oxw,
pue swolsn) ayl Jo mainind auyl Jsptf

mo:mc__eo saInseaj™
pue s1yBIapA aUl JO JUSLLSSIOLE

21

Alojeloqe
1UBWUIBA09 BY] JO 1SIway)
— Uy Iy 9NVSL : Aq pajussaid

(4vSMH) uoibay
ANRNSIUILPY [e103ds Buoy mco

(suasusdsi@
9dT1-uou pue 9d) Abojons|A _mmm..




yonw A1an noA yuey .a

uonejUssald Jo pliE

"aJel S| S92IAISS 10) 1sanbal ay] e

-Poa3deljuod usa( aAeY S1Sal ayl JO sWOS e

slasuadsip 947 ‘680 -

SUOIeNIS UL

22



3 uolnewJoju|
|eoiB@jona Rue uol _Ewﬂsm joaeiopalggng s
@nbiuyoa] |eoibojoyjol JO SjeloPaIIQ qNS Y
Aiojeioge] |eoibojono|
Biepueis HAmE@_o_mmos_ josjeiopaaggns €
@1e1adoo)) jeoibojons|y JO SjeI0}aIIad NS T
20Jnosay
uewnHiple Ayjoed | oifojons| Jo sjesopaig gns
:J0 18Isuo9 o} ABojosis| Jo 81elI0}d8lIg

1ISawo( JO [eJauas) sjelojoalig
sopemiFeVASIUI\ sy} Japun S| ABojosal J0 8)eio}alIg

sa21Jo ABojoBIN [e20] pue
ABojona JO a1e1010311Q JO MBIAIBAQ

3€8 0901/ ‘S81 o9 apniibuoT/epnie
243 000°006°| : edJe 8o lung
1om pue Aip

aq ‘elsy UIS)SEayINoS :uolesoT|
yeidny :Aouauing |ewo
eAey eIsauopu| :Wayjuy |euoneN
@soueAe S YoIYAp Jo uayods Ajapim Jsow ay) ‘sjoselp
1eo0| ‘U@inQ ‘ysibug ‘(jeiyo) eisauopu| eseyegq :sabenbueq
epexer :An0 [epded
7S6°'2S¥'8¢eT ¥ :uonendod
eIsauopu| Jo olignday :BweN [eIo

* BISBUOPU| JO MBIAIBAQ [RIBUID)

Janym powpLo - uopemy @
Jiog isaybiH 7 A0 weayudis o
Jeudes) ruoday A3 [EadeD )L

1nthog ey
@Y sanvisewanns yassTT
A Ek%@gﬂ s e
Joun MOS0 ppoquing L)
e oy A S VISINOANI
? b ﬂ,.;ﬁ.fﬂ%@«ﬁ”ﬂ ,ﬁ%@ = %Ifb\&‘.
- L i, opauiny
)

3.001
(ojoasny)
PuBjs| SOURSY)

\ |
iskefe) |
N

SNIVANNOW STUHISANYIMOT o
L] i ol ___f_\ weuzaly,
VISINOGNI :gﬂ%w\_ -

H

S0l

© GraphicMaps.com

PUBRYL

VISINOANI 40 O1'19Nddd 3H1 40 3avydl 40 AYLSININ IHL
J4Avd1l OI1S3INO0A 30 TVHINIO 31vd010341d

AS0T04d13N 40 31vd0.103d1d

1AV yeuwyiH
Aq pejusesald

puejiey] ‘AjQ eAeyed ui
G002 ‘G Aep ~ Gz |udy
H3ASNIASIA 73N4 NO 3SYNOD ONINIVHL

140d3d AdLNAOD

23



aA 0} 108[gns Juawnyisul si s1asuadsip |an4 ‘Buipnjou))
oJIAug 79 YieaH Jo Aloeloge]
211199|3 Jo Alojeloqe]
ainjesadwsa] Jo Alojeloqge]
3WN[OA JO Alojeioge]
ybua Jo Aloreloqe]
ainssald Jo Alojeloqe]
92104 Jo Alojeloge]

sse|Al Jo Aloreloqe]

"MmeT
jeba m_.m O SUOIIUBABIJUOD B)ebiISaAUl 0} e
oxoed-aid 4O JUPIUOO |BJ0} JO BLUNJOA ‘ssew
0J3U0D pue SjusWNIsuUl Buunseaw AjlusA 0} e
‘spJepuejs @oualajal [edisAyd abeuew o0} e
:ale SySe) ulew Jisy |
"BISBUOPU|
1noybnouy) saoio ABojosyow [e20] aAl-AYl 81e 318y |

* & 4+ * & 4+ 1+ *

:s90111O ABojos1B |B00T ABojosiap\ Jo 8)1eI010811q 8y} Jo Alojelogeq]

24

sjuswinJsul mc::mmm—t

3uNoA
3uwnoA B yibua] ‘Mo 1o)

eaibojoay £18190 J0 UONAROY pUB pue yBuaT ‘mop Joj PIEPUEIS JUBW3INSEI 30I0S3y UBWNH
[euojjeus 11993 r: wiojul jo uooss N 1uaLRINSEAYY J0 10 U003S 10 U0j93S

fipowwo)
uoneladoo) pabexoedald % Juawinisu| 0119313 'ssep Joj fidns aremyos
Bupnseapy 1o} PIepUB)S JUBWIAINSE3
uoisiuadng Jo Uojasg 10 01985

u/mE ME ABojosaw Bulnib pue spoob

uswnJisul bulinsesw |ebs| asiniedns e
pa 1 89 0] sjuswnJsul Buunsesw
e odA) anssi ) pue uonenjeas adA} 1no Alled 0) e
uysd) Abojosaw |ebo| pue sisaulbus

10} sjenosd@

fiojesoge feaiBojona 30In0say
uopesadood anbiuyoal pUe plepuels UBWNH pue
feaibojonapy I [eaifiojo JusLaINSeajy fuyoe4 reaibojonap
10318100310 qNS | 1 10318100310 qNS 1031BI0}0311Q GNS

J]JoW UleJ) pue a)eanps ‘}Inisal o}

‘SpJepue}s adusJajel 9AISSUO0D 0)

ABojozalN jo areloloRnq

ABOJONB 1O B1RI0N0BIT :aJe ABojouje|\ JO 8)el0}o8lIg By} JO SHYSE) ulew 8y
Jo aimonas feuoneziueblo syl




S991J0
ABojonsw [B20] Ag 1IN0 palIed 8le SI9suadsIp 9N} JO UOHEIRLD A\

Jesusdsi jong 10 I NEEGoA (seo10 GG ui yno pessds) suosiad 006

2210 ABojonej |[e20] =

sjuswWINNsUl Buunseauw Jo 1onpoud alfsawop (uosiod
pue sjuawinijsul bulinseaw payodiul 1o} 81801187 [eAcddy i ) :
adA| JoyMuoyine Buinssi jeuoneu ay) si ABojonslAl 1o sjelodall] /1 :9lews) ‘suosiad gy :9jew) suosied |G
Jasuadsi( [8n4 Jo [eAciddy adAy e :ABojono Jo djeIoaNg =
sJasuadsi |9n4 Jo uonesyus A pue |eaosddy adA | 4931}J0 UOIeJJ IS A JO I8qUNN

‘'spJepuels
9|9 ‘ainssald ‘92.10}
Ssew :1o} sjuswnJsul
0Jjuod |ebo| 0 Joalgns aie

‘Uo os pue

‘Sjiun Juswainsesy\
U Buluieduod 6861 ‘T ON ¥
[louno)
BJS [BUOREN 8Y Bujuiaouod 6861 ‘L 'ON €
Jo sjun [eBer/buiuieouod /861 ‘0L ON 2
UOIJeONlI9A O}
1)suj bulinsesy buluisduod GgelL ‘2 ON 't
:suonenbay .

E]S |BUCHEN
g|nBal Jo Juswadlojus /

Iy Alojoe} JO uoneuIWIB}aP
‘uoiogsuel; ssauisng Jo apel}
‘abem pue p|alk Jo uoneulwislep
‘J9jsuel} Apoisno
‘urewop a1ignd ay}

5 ABojons\
: Ul pasn sjuawnJiisul Buunses|y TPUIPIEDSY 1861 2 "ON - METTiUSWRINSEl -

|onuod [ebs) 0) 199lgns Juswinysy| SNOILVTINO3Id ® MV1 LNINIFINSVIN

25



j
—
4

4-

C

Buinndwo

) N 1E011190 8y
‘
4

0IBPUEIS JO JOMIS = B
3WN|OA PajeoIpul =

0 9WN|OA Pa1331J0

Ip 9SOy e ‘92IAOp

Na1eIIDI =g

D JO BWINJOA PaJeIIPUl = A

OoMe=3 =

=4

DB e ‘Bbuel 8)el MOJ} JC

D]IS1UL @ ‘90IASP JO-IND &

"S)S9) B

SlY
Lwisiueyoaw

op Bumes-oiaz e ‘Ajjioe) Buposyo e

sJasuadsIp |8

{S1S9] [RUOIOUNS @
o ‘BlEep-palinbal
oadsul |e

)
—
°

‘
| 4

I'e ‘92IASP JO-1NS yosl

1d e ‘901A8p Buile

5N} JO JUSLLSSOSSE o ‘Blep painbal e

jus 03 pall

W02 SI [poupd

26

MOJ} JO UONBUIWIS
e

Y

019z I1oey Buiosyd
‘s 2UOIOUNS e

‘uonoadsul [ensip e
al Ajofes |eJs
0} uoljeleds.

~

5

ela
e

10 [9N4 JO UonEdUSA

dsul

1E ||‘,:.. I e

(0 19n4 Jo [eaosddy adA |



UOIJBOIIISA JO PO E\a

o;:voobﬁ\  eabenbue| swe Bw 0] :9sodind

1e 1221fj0 uoneowyl

siasuadsipjeny |

Uo asinog-Bululel) syro JuswaAalyoe peaids 0]

8L BT 1Y Eos\mfn%

:sdajs ainjn4

v

e 6592 :UOIIL1S BuIjoSe) ©
S1un 0008 :SJasuadsiq |an4 e

Jasuadsiq [an4 40 JaquinN

/‘ - - -

T T . .

/ = i9)em

uey} Joyio spinbi| o} waysAs Buninsesu Jo uonenbay
- [eoluysa | Buiuieouod aa109q.ABojoe| JO J0j0aa] ©
B / sjuawinisu| Burnsesyy jo-jearoiddy adA |
i Jd_nuoocoo 8661/2/d9%/ddN/1L9 "ON 938109( [eud)sIUIN ©

- - -

L= e . S9[OIYaA

'y _ " —Jojour.oy siasuadsip [any jo uonenjeas uiajed 1oy
Jeudio} podai 189} pue seinpadsoud Bunsa] :gLL ¥ TNIO ©

- lajem
uey} Jayjo spinbij 1o} swa)sAs Buunsesiy :2LL o TNIO ©

-:90Uvl9joy

3211d pajealpul J0j 19adsul 0s|e am ‘Bl swes aul 1Y

AJIBAIIBp WNWIUIW ¢

pue

91eJ MOJ} O] e

alel MO|J-3|ppIW e

a1el Mo} ybiy e

:9]eL. MO} 831U) J0J 1IN0 Paldied ag |jeys uonodadsul uy

MO|} JO.UOIJ3dSU| 91el

27



00z Ge INdy ekerred

uonuyye Ano/k Jo)

YN AN NOA Huel)

v AU R R Sere WISty el

i\

28



"92IAI3S Ul Slasuadsip
[8ny |[e jo uondadsu| pue uonedlliaA [edipouad Jo abreyd
U1 aJe salpoq uonedyan pareubisap pue sjuawuianob [ea07]

‘(*018 ‘syjue) prepuels)

Sprepuels UOITedljlJaA Jo uonelqied o/pue Bunisal ayl

pue siasuadsip |any |e Jo [enoidde adA] Jo abreyd ui Si AN
-sanlioylny Isylo pue lIAN 0 sajoy

“ueld e 1o A10)oe] B Ul pasn siasuadsip J0) SIBaA G
"suolyels sef ul pasn siasuadsip 10} SIeaA /

TeAJaIU] UOIeDIIIIoA

“Jeuwl uoieoljliaA e INoyIM pasn aq Aew DH,0G JaA0
10 Do0Z- Mojaq abuel ainresadwa) ay) ul pash asoy) pue
‘Sed T°0 uey) aiow AISOISIA YIIM S[an) 1o} pash siasuadsiq

"JuapIsal yoes 0} 018 ‘Bupjood ‘Buneay Joj |any
Janijap 01 Buip|ing Jo uawrede ue ul pajeIsSul s1asuadsig

"oNnJ1 e Uo pallied siasuadsip a|IqoN

“TIW 0G UB(] SS9 Ja1swelp ue ylm sieoq
[fews pue sajoA210l0W ‘sajigowolne 1o} pasn siasuadsig

:ADO|OJISIN [eDaT ul Sissuadsiq |and 18bre|

(*A0S [B207 <= SUONEIYLIBA)
‘SpJepuEls UoNeILLIaA Jo Bunsa) 7 uonelqied
pue [enoidde adAy ul Ajurew ABojosiaw [eba] Jo ajgisuodsal 0S|y

‘SaNIAIOE YdJeasal Jljualds pale|al pue splepuels [eualew
pue [eoiwayd ‘feaisAyd Buipnjoul Sprepuels Juswainseau |fe jo abreyd u|

"eyesQ pue egqnyns|
U1 saNs oML "CIINN Ul 00 Pue LSV Ul syels Jusuewad 00SC @101

‘Juswulanob
ay1 Wouj Juspuadapul a1nsul yoaeasal ue s yaiym (ABojouyoa ]
pue 92Us19S [elISNPU| PJURAPY JO S1Misu| [euoireN) TSIV 01 sBuojag

"T00Z Ul pazieud
-lWBS ‘NTUN Se pajjed sem }| ‘sieak 00T uey) alow Aioisiy Buo| e seH

‘(Ueder jo anInsu| ABOJOIISN [eUONeN) [N

CIAIN ‘olownsie 1ysoAns] Aq
ueder ul siasuadsiqg |9n4 uo
ABojonsN eba1 1noge uononpoliul jalg

g

29



's1asuadsip 9d718bue) |[e 1o} Siea A 17
HEZSEXVINIRITPEIN

"SI9pUIlfO 9d1 (|48l 0}

Algeded e sey yaiym pue W O ueyl SS9| Ja1swelp e yum
SJed UaALIp-Inayneyd pue saixe) Joj pash siasuadsip 9d1
-ADO[0J1IS\ [ebaT ur siasuadsiq 1ebrel

'5d1J0J siasuadsiqg [eng

G

30



uoljels ses)

S3|2IYSA I010\
104 Jasuadsiq |an4
[(G66T)

8TT o +] (G66T) LTT H =

SUET S]]
BuiyBram orewoine uoN

(€66T)
o 2-9.47%(266T)T-924 =

AS&@ D WoISAS 91821 NIN TINTO

uonoas ABojonaw moy eba 0T / L / €002

jue) Ja1sew e Jo Buipealjooid <«

1asuadsip [any Jo ||s [ednorld pue uoieuIweXs UoNBNBAS Uy <

1318W MOJ} e Jo souewoiad ay) Jo uonenjens

€00 2sn0d SutureLL, VOI[|

31



\ Gas station

32

le of the 4 piston meter

Incip

\Pr

ide of a dispense_r

NSl

\ The




m = .

Yue] J9ISeN

uwd = xewd x 0T°0 = (9)O
xewd x971°0 = (9)O

xewd x 5zZ'0 = (1O

xewQ x 00 = (€)O

xewd x €90 = (2)0

xewd x 00T = (1)0

‘0T = uwd / xewd usym

Aoeindoy ‘T

Swiall 1So |

‘O Te a1nuIw suo ul
paJaAljap aWN|OA 8y} 1Se9| 1e aq [[eysS aWN|oA 1S8] 8yl
"alelMO|) yoea Je sawing pawlopad aq |reys 1sa1 ayl
(r-anyr (XewOuIWO)=)
Xewo (ran) X=0
‘poyloW 1S9] =
'sJola g|qissiwiad wnwixew

ay1 Buiuieouo9 suswalinbal syl S19aW B1RIMOY)
yoea 1e JNsal Juswainseaw yoes eyl AJlsA o]

:1s818U140193l9q0 =

Swall 1So | 7

slasuadsip 21uoN09|

10} sainpasoid Bunsal [euonippy -

1S9) 9oueINpuUT -

S0y JO aWN|OA [eulalul 3yl Ul UONBLRA
321A8p uoneuIWId Seo) -

uondnuaiul Mo °

Anuenb painseaw wnwiulp °

Aoeinooy -

I N M < IO O N~

Swiall 1So |

33



LRI

/

LOITB[[2ISUI JO UOIeNNS 8y | |

u1 BuiALred Jo uonenus ay |

E_m.EQ_‘y.Um_ |

34



Ab:%_:c _85%@8 E:E__c_._\/_.v._
uon0adsul Jo uolenis ay L 7

sewn g ... 9|geurene aleimol) 1saybiH
R T[[ViTe)
‘pPoyIBW 1S3 =
‘Ainuenb painseaw
winwiuiw 8y} SIaAIp Jasuadsip ayl usym
uoIeJIpUI BWIN|OA JO 10418 8y} suIwlId1ep 01

:1s91 9y1 J0 193lqQ =

Anuenb painseaw wnwiulpy ‘¢

Swiall 1So |

slasuadsip 21U0J109]9

10} sainpadsoid Bunsal reuonippy “/

1S9)1 9oueINpUT ‘9

S0y JO aWN|OA [eualul 8y) ul uoieleA g
92IA3P UoeUIWId SBS '

uondnuiaiul MojH ‘€

Anuenb painseaw wnwiuly ‘g

Swall 1So | 7

(AoeIn2oy) co:om%c___ JO :o:ma_m ayL

35



slasuadsip 21U0J109]9

10} sainpadsoid Bunsal reuonippy “/

1S9)1 9oueINpUT ‘9

S0y JO aWN|OA [eualul 8y} ul uoieleA g
92IA3P UoeUIWId SBS) 'Y

uondnuiaiul MojH ‘€

Anuenb painseaw wnwiulpy ‘g

AoelInooy ‘T

Swall 1So |

(uondn.aiul Moj4)
uonoadsul Jo UoIEeNIS ayL

'sawin g Apdnige
paddois pue pauels st Moj) pinbi ayL
sawng. - -xewd
‘pPoyIoW 1Sa] =
‘'suonealpul a21d
pue awn|oA ay} Jo Aoeindoe ay) Uo suoljeleA
ainssaid usppns JO 103}48 8y} sulwiaep 01
11S913U1J0193[q0 =

uondnuisiul Moj4°€

Swall 1So |

slasuadsip 21uoN09|

10} sainpasoud Bunsal [euonippy /2

1S9 9oueINpUT ‘9

S0y JO SWN|OA [eulalul 3y Ul UoneleA G
92IASP UoeUIWIE SBS

uondnuaiul Mo|H °E

Anuenb painseaw wnwiulpy ‘¢

H

Adoeinooy -

Swiall 1So |

36



‘poylali 1sa] =

‘aInssald Japun asoy e Jo aWwn|oA
[eulalul ul 8seaIdul 8yl aullwIa1eap 01

-1s819y1 J0138lq0 =

9SO JO SWN|OA [euUd1UI BY) Ul UONBLIRA G

Swiayl 1S9

slasuadsip 21U0MI3Id

10} sainpadsoid Bunsa) freuonippy /2

1S9) 9ouRINpUT ‘9

3S0U JO SWN|OA [eUJIBIUI BY] Ul UONBLRA G
92IA3p UoNBUIWIS SeS ‘{7

€

4

T

uondnuiaiul Mol °
Anuenb painseaw wnwiulp -
Aoelnooy -

(821A8p uoleUIWI|d Se9) Juswdinb3 |

swiayl 1S9
%0T~0 S-eduwT <
%0Z~0 S-edWT =
lre jo Anu3 AIS0ISIN

O IEINEEETRE
"92IA3p UOoeUIWI|D
seb a1 Jo Aoualolye ay) aulwIL1ep 01
715971 97 Jo 1991qO =

9JIN3p uolleulwle ses) ‘{7

Swiayl 1S9

37



xewd ~ 80xxewd
sinoy 00T
‘poylaW 1Sa] =
‘Jasuadsip
ay1 Jo Aujigers wua) Buo| ay) aulwliaep o
‘1se19y3 40 199lq0 =

1S9) 8ourINpUT ‘9

Swiall 1So |

slasuadsIp 21U0MD3D

1o} sainpadoid Bunsa) freuonippy "2

1S9] 8oueINpul "9

3S0y JO SWN|OA [eUIBIUI BY) Ul UONBLIBA G

92IA3P UoeUIWId SBS 'Y
uondnuiaiul MojH ‘€

Anuenb painseaw wnwiuly ‘g
Aoeinooy ‘T

Swall 1So |

uledqg
aliyoew

uo|1BZ14Nssaly

aa oA

=~
% asoy $
YA
X-= utedp A|ddns Jajey

A uoIjoRIINE JIY

adned ainssald

( @soy Jo awin|oA
[eutaiul ayl ui uonereA) uswdinb3 7

38



Anjigndaosns onaubewosos|3 -
(e2ueqIMISIq) sabreydsip one1sond9|3 -
sising [ealo9|g -
(22ueqIMsIg) suononpal Jamod awn-uoys -
suonelreA abe)oa Jamod -
(Buisuapuod) 211940 ‘resy dweq -
Yol
reay Alig -

SJasuadsiIp 21u0.4193|2
10J sainpasolid Bunse) feuonippy 7

N M IF IO O~

(reay dweq‘pjod‘1eay Aiq) wswdinb3 7

Anjigndaosns onaubewosos|3 -
(e2ueqIMISIq) sabreydsip one1sond9|3 -
sising [ealo9|g -
(22ueqIMsIg) suononpal Jamod awn-uoys -
suonelreA abe)oa Jamod -
(Buisuapuod) 211949 ‘resy dweq -
Jjveln
reay Alig -

SJasuadsip 21u0.4199|2
10J sainpadolid Bunsal feuonippy 7

N M T IO O~ 0

slasuadsip 21U0AI3ID
lo} sainpasoid Bunsal reuonippy

1Sa] aduelnpuy -

L
9
S0y JO aWN|OA [eulalul 8y Ul uoneUeA G
9JIABP UoleuIWId SBD

uondnusiul Mo|H °E

Anuenb painseaw wnwiuIN ‘2

Aoeindoy ‘T

Swiall 1So |

39




Anjigndaosns onaubewosos|3 -
(e2ueqIMISIq) sabreydsip one1sond9|3 -
sising [ealo9|g -
(22ueqIMsIg) suononpal Jamod awn-uoys -
suonelreA abe)oa Jamod -
(Buisuapuod) 211940 ‘resy dweq -
Yol
reay Alig -

SJasuadsiIp 21u0.4193|2
10J sainpasolid Bunse) feuonippy 7

N M IF IO O~

| _ I
(suononpau Jamod awi-uoys) uswdinb3 7

Anjigndaosns onaubewosos|3 -
(e2ueqIMISIq) sabreydsip one1sond9|3 -
sising [ealo9|g -
(22ueqIMsIg) suononpal Jamod awn-uoys -
suonelreA abe)oa Jamod -
(Buisuapuod) 211949 ‘resy dweq -
Jjveln
reay Alig -

SJasuadsip 21u0.4199|2
10J sainpasold Bunse) feuonippy 7

N M T IO O~ 0

(suonerreA abeljoA Jamod) uaswdinb3 7

40



Aljigndaasns onaubewonosy -
(e2ueqIMISIq) Sabreydsip one1sono9|3 -
sising [ealo9|g -
(22ueqIMISIg) suononpal Jamod awn-uoys -
suonelreA abe)oa Jamod -
(Buisuapuod) 211940 ‘resy dweq -
PI0D -
reay Aliqg -

SJasuadsiIp 21u0.4193|2
10J sainpasolid Bunse) feuonippy 7

AN M I IO O N~ 0

Anjigndaosns onaubewosos|3 -
(e2ueqIMISIq) sabreydsip one1sond9|3 -
sising [ealo9|g -
(22ueqIMsIg) suononpal Jamod awn-uoys -
suonelreA abe)oa Jamod -
(Buisuapuod) 211949 ‘resy dweq -
Jjveln
reay Alig -

SJasuadsip 21u0.4199|2
10J sainpasold Bunse) feuonippy 7

N M T IO O~ 0

(s1s4nq [e21.1199]3) EmEQ_:cm;

41



7 SO[ITYSA J0J0UI J0J JOSUdSIp [on,| 7

00:9T ~ 0€'6
a TT/L
que],
wwﬁwgﬁoo 00:9T ~ 0E:€T

0T/L

7 @.H:ugo%,:@& 7 7 %ﬁmrmﬁ : SSBIN 7

lasuadsip |any) Jo poylaw Buipeaijooud ay |

7 SO[OTYAA J0J0W 0] I9SUadSIp [on,] 7

poredwod

7 ogsagmmﬁ,:m& 7 7 %ﬁmroﬁ : SSBeIN 7

lasuadsip |an) Jo poylaw buipealjooid sy

slasuadsip 21U0J109]9

10} sainpadsoid Bunsal reuonippy “/

1S9 9oueINpUT ‘9

S0y JO aWN|OA [euJalul 8y} Ul uoieleA g
92IA3P UoeUIWId SBS 'Y

uondnuiaiul MojH ‘€

Anuenb painseaw wnwiuly ‘g

AoelInooy ‘T

Swall 1So |

(Aupigndaosns
o1subewoa109|3) uswdinb3 |

42



G0+ | 620 | L00- | T6C |¥80°0T | CT°OT 6

¢S00°0T 1G8666°0 | 9¥€000°0- | 8.T0000 | S20000°0 TS2000°0
® x (s3-sON) ©+@+D+T (w-1w g (L-sys g (s1-un) o 0002L/(7-s%)
0 ® ® © ® o
¢'ac T¢c 9900°0T | 000O°0T
w) s $3-SOA SOA

(poyraw uosiredwod ay : Muel — Mse|d) 18ays 1581

% % % Qs 1 1 ulw/
adw E| (1-sn g L UA IN (1)o
D, G :9Jmesadwia} 9ouaiayey  8¥00000 ¢ T :pesn saunsesw 3S9

Aoeandoy
yuel 70T Jasuadsig

noo

7 SOOIYeA 1030W J0J JosuadsIp [ong 7

a

| |

yseld 19 quel 70T
LLLLLL L

queg,

43



uonoas Abojonay moj4 [ebe 0T / L/ €002

pud 2y,

44



189k Z S| UO[IBDI}IIaA 10} polad ANPIBA(Z
Jeok pue yluow peylew S| psjees-pes

( po|eas—pes| JO pealsul Aem Iayjo

pUl} ||IM ©M OS 1UBWUOIIAUS 8)BUILIBIUOD
0} po|eas—pes| 10} 8|qISSOd S| 3| YUIY} M)

8lIM YlIM pojeas—pes| 8q [|IM UOIIBDIJIIOA
ssed jeyj slasuadsip |any IV (1

UOIIBOIJIISA 10) [88S 0] MOH'Z

Uiy pue xewp
POUoW 82IM} S| SJBIMO|} 10} UOIIBIIIBA(S
UONBOIJIIBA J8)Je ©|gISsod I 1ulod 0J87 dn 18s 0]
A1} @M PUB %G 0— PUB %G 0+ S! 10118 8|qIssiwiad(y
‘uosees
pue Jayieom Ylm 109dsal Ul UOISUBAX® SUWN|OA
10 8sneoeq einjeiedwsel HJ BulNsSeaW UBY] pue
YUB} plepueis Yim Alluenb painsesul Buiyosyd(g
(9dA} MOjjiepUN pUB 80A} MO[JIBAO
WO} 9OUB)SIS8) UOJIOL 10 UOIIB)ARID JO 8SNE28Q)
19IN0 0} }8|Ul WO} Y1BuUs| 8soy e Bulnsesul(g
"'ssew 0IgNO AQ 3UB) pJepuBlS pue
JusWINISUl ADBINDOE 910U Y}IM }$8) BUliedwod(|

B010¥ Ul poylaw uonedlllleA * _.

/114 YlIM 80UBpPIOOOR Ul pajuswe|du| G
plepuels pue AlljIgesoeI] UlelueW O] MOH '
SSeuW pue 8WN|OA AQ 8IiNSeaW 0] MOH'E
UOIJBDIJII8A 10} |B8S 0} MOH'Z

poylsw UONeOlJlIBA" |

20J0Y UINOS Ul

SJosuadsIp [an} JO UOIBDI}IIoN

2l|gnday ealoY
sled BunoA oy
aINIIsul yolesey

pue Dullsal [edIwayd0}s|N‘ 181a\—-AlsUIYdeN BaIOY
(1d IN)

45



noA Muey|

/11 410}
Jenoidde ulejied juswa|dull [[IM 83N}ISUl INO(g

I BUIMO||0} pUE
uolyenBal /| |y JINIO O} BUISSOI0E BIB 8M(Z

MOU (PUB}S B8I0Y) S INq
/114 N0 10U s| Josuadsip 10} pIepuels Ino(|

/1Y ylim 8dueplodde

Ul peluswaeldwl g 0] deis InQ'G

slesuadsip
|en} 1o} peljdde aie |9s8Ip pue auljoseb
PUE WnajoJ}ad 10§ JUBID14}80D UOISURAXS(Z

plepuels pue Alljigesderl) uelulew
0] YUB] ainsSealW plepuels pue lesuadsip
|on} UO USAID S| 10118 10§ UO[IBDINSD (|

plepuels pue All|iqeade.) e Ulejulew 0l MOY'y

‘AoBINOOR 8JoW 8insesWw 0] dn 1os

S| Josuads|p [an} W01} 821A8p UOIIBIBASS Iy (1
"UOISIOAUOD Ssew

0} PasN S| B|NWIo4 [edlsAyd 10 [BOljeWaYIBIN(E
‘uole|noles sselW Joj paljdde

S| 1asuads|p [an4 JO |10 10} Bn[eA AJsuaq(g
‘AoeInooe 10U SI 1l JI UOI1081I00
Allpiwny pue ainjeledws)l YlMm Jesuadsip

|on} 10} SSBW Y}IM PASIBAUOD S| SWN|OA( |

SSeW pue awn|oA AQ @inseaw 0} MOH €

46



“ Training courses on Fuel Dispensers Pumps
in PATTAYA ,Thailand April 25 to May 5, 2005 ”

Country Report on Fuel Dispensers
Activities in Lao PDR

Presented: By Mr. Kadingthong Singdala
Metrology Division
Department of Intellectual Property, Standardization and
Metrology(DISM),
Science, Technology and Environment Agency(STEA).

47



Chairman.
Distinguished Ladies and Gentlemen,

On behalf of Lao PDR, I’m very pleased to be here with you to present some information
on the activities for the Metrology Management in Lao PDR

I would like to express my sincere thank to all of the organizers for assisting and
providing us the opportunity to participate in the Training Course on Fuel Dispenser in
PATTAYA Thailand.

I. Basic Country Data.

The Lao People’s Democratic Republic (Lao. PDR) is a land-locked and mountainous
country which borders China to the north, Cambodia to the south, Vietnam to the east,
Thailand to the west and Myanmar to the northwest.

Lao PDR has a total area of 232,800 square kilometers with a population of 5 million
(1998), and its capital is Vientiane. The Lao PDR was established on December 2,1975.

The climate is tropical and dominated by the southwest monsoon which brings high
rainfall, high humidity and high temperatures between mid-April and mid October. While
over 70% of the rain falls during wet season, the climate is characterized by high inter-annual
variability with relatively frequent occurrence of flooding and drought. Average temperatures
ranges around 20 in the mountainous areas and on the highland plateaus to 25 - 27° in the
plain. Gross Domestic product (GDP) per capita: US$ 380 (1997).

Trade and Current Account Balance Deficits:

While imports have been increasing with growth, exports have been subject to
fluctuations caused by variations in world prices (fuel or coffee for example). Export policy is
generally given more attention than import policy, although the value of import is two or three
times the value of exports. Exports are mainly of garments, electricity, timber, wood products,
coffee, cardamom, mining output, and forestry and agriculture products. Imported food have
generally declined, but imported factory raw materials, and vehicles, agricultural equipment
and machinery have increased. Raw materials make up 63% of all imports. The biggest
import drain on hard currency in 1999 was fuel, costing US$ 70 million. Vehicles, machinery,
raw materials, garments, construction materials, pharmaceutical products and food followed
this.

Up to now, the imported goods except drug and food are not controlled and inspected by
any concerned bodies yet.

I1. The Present Status And Problems on the activities of Fuel Dispenser in Lao. PDR.
» QOrganizational Chart of DISM (see annexl).
» Organizational Chart of Metrology Division (MD) (see annex2).

Department of Intellectual Property, Standardization and Metrology (DISM) under
Science Technology and Environment Agency (STEA) are a National Standards Body (NSB)
and a Government Body. The DISM was established in 1993 under STEA, which advises and
manage the issues of intellectual property, standardization and metrology management for the
whole republic.

The main priority task of DISM is to improve standards and quality awareness in all
economic sectors as to:

e Prepare plans, law, rules and regulation on QSTM and submit them to the higher
authorities for approval;
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practices of these matters. Lao PDR likes some others least developed countries in the region
lacked of the basics knowledge both in Legal metrology and physical metrology, therefore to
implement any requirements, regulations or even in the practice we always meet the
constraints such as budget limited, lack of fundamental equipments to run the control and the
inspection for testing of measuring instruments and calibrating standards (Mass, Volume,..)

Finally on behalf of myself, | would like to express my sincere thank the government of
Japan particularly National Institute Metrology of Japan who has supported me to this
meaningful training course and particularly all of organizers who has always contacted and
facilitated me before and during the training course. And of courses those who | can not forget
it are all of my colleagues participants in this training courses who always assisted and gave
me their experiences.

Thank you for your patience attention.
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e Organize the supervision and central on the implementation of the approved law, rules
and regulations;

e Establish organization system on QSTM and provide methodological guidance for all
activities of the above system;

e Organize formulation of national standards and maintain national metrology standards;

e Provide and implement quality system and product certifications, testing and calibration,
verification of metrology equipment and laboratory accreditation. Implement the
supervision and inspection on quality of goods and products and measuring instrument;

e Conduct studies on QSTM;

e Improve the technical level of employees, training and cooperate with regional and
international organizations in the field of QSTM management.

The local management agency ( Provincial and Municipal level ) has the role in activities
regarding QSTM matters as well as central activities but according to the recommendation of
the central management agency.

Legislation :
In order to ensure and strengthen administration of QSTM matters, Lao PDR has

promulgated some necessary legislation relating to the standardization, quality and testing
metrology management are followings:
e Decree on Metrology Management issued by the Prime Minister in October 26,1993.
e Regulation on Registration of Measurement Instruments ( No 233/STEA. March
10,1994 ).
e Guidelines on Registration and Testing of fuel Dispenser(February 07,2001).
e Regulation on Prepackages goods (Drafted)
e Regulation on Fuel Truck Tank registration (Drafted)
However, all legislation mentioned above are relating with some activities of the
management only, but still absence of the right inspection and testing system with Legal
Metrology conformance.

Fuel Dispensers Activities in Lao .PDR:

Based to Decree on Metrology Management issued by the Prime Minister in October 26,
1993 and the Regulation on Registration of Measurement Instruments (No 233/STEA. March
10, 1994), all of measuring instruments in the country should be registered in the office of the
Science Technology and Environment Agency (STEA) .therefore regarding the fuel dispenser
pumps, the individual or the companies who deal with them shall be registered with the
department of Intellectual Property Standardization and Metrology(DISM) as well as the
Science Technology and Environment Agency Office in the whole country. Currently they
have five main Fuel companies which deal with Fuel Dispenser Pumps namely Lao State Fuel
Company, Lao Fuel Vientiane, Houa kong Trade, Shell and Caltex. The total numbers of Fuel
Gas Station in Lao is around 833 stations which it has 3 to 6 fuel dispenser pumps per station.
All of the companies mentioned above have to bring their vessels to STEA Office for the
calibration and will serve for testing and checking their fuel dispenser pumps themselves
when they needed.

And concerning the method for calibrating the fuel dispenser and due to we lack of an
appropriated instrument so we have used the volumetrically method and with the tolerance of
0.5%.

Therefore, the participation to this training course will be very important for me to get
and share experiences from participant’s countries particularly from the lecturers and the
colleagues participants from the developing countries who got a lot of experiences and
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