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Foreword

This handbook is one of outcomes of the APEC/APLMF Seminars and Training Courses in
Legal Metrology ( CTI —09/2009T) titled “Training Course on Gas Meters” which was held on
April 13 =16, 2010 at the Golden Quality Hotel, Chongqing, China.

This training course was organized by APLMF secretariat and arranged as one of the
APEC TILF projects, CTI —09/2009T. It was supported by General Administration of Quality
Supervision, Inspection and Quarantine ( AQSIQ ) of the People’s Republic of China,
Measurement Canada, Chinese Measurement Society, Chinese Society for Measurement
(CSM ), Chongqing Academy of Metrology and Quality Inspection, China and Chongqing
Bureau of Quality and Technical Supervision, China. There were 58 participants from 10

APEC economies attending this training course.

I would like to take this opportunity to give my sincere gratitude to staffs of AQSIQ and lo-
cal Chinese government and metrology institute for their outstanding preparation. I also would
like to thank two trainers, Mr. Steve Clyens and Mr. Brad Pavlove from Measurement Canada,
for their excellent presentations. Also, special thanks should be extended to the APEC Secre-

tariat for their great contributions.

Natural gas is one of the main energy sources in the earth and regarded as one of the clea-
nest, safest and most useful of all energy sources. The accurately measurement of the flow of
natural gas using gas meters are both vital in natural gas industry and household gas bill-
ing. The establishment, implementation and enforcement of metrological control of gas meters
for natural gas custody transfer and trade measurement applications enable to ensure reliable
and accurate measurement and fair and equitable trade in the marketplace as well. The main
objective was to provide the participants with a further understanding of the issues associated
with the gas meter principles, type of gas meters and gas meter type approval and verification,
international standards etc. The targeted participants of this training course were those who are
actively involved in technical field in the trade measurement of natural gas in the APEC/

APLMF member economies.



This is the first time that this gas meter training course was conducted. Due to the
great contributions from the trainers as well as the effective collaboration between the host
and APLMF Secretariat, I would like to say that this training course is certainly a fruitful

activity |
Finally , I would like to express my deeply appreciate again to the APEC Secretariat’s gen-

erosity in contributing to the development in legal metrology among the APLMF member econo-

mies.

May 5, 2010

Mr. Pu Changcheng
APLMF President



Summary Report

Introduction

Natural gas is a vital component of the world’s supply of energy. It is one of the cleanest, sa-
fest, and most useful of all energy sources. This energy commodity is imported, exported and
consumed internationally on a large scale. Measurement plays an extremely important role in
the national and international trade of natural gas.

The meters and metering systems used in the trade measurement of natural gas and the methods
and equipment used for testing are becoming more technically complex. In order to develop
and maintain mutual confidence in the trade measurement of natural gas while reducing techni-
cal barriers to trade, APLMF member economies have recognized the need for effective and
harmonized legal metrology programs.

Each economy’s continued and expanded participation in international legal metrology organiza-
tions, sharing of knowledge and experience, and provision and receipt of education and train-

ing are all important steps to achieving increased harmonization.

Training Course Organizers
The APEC/APLMF Training Course on Gas Meters was held in Chongqing, P. R. China from
April 13 to 16, 2010.

This course was organized by the Asia-Pacific Economic Cooperation ( APEC) and the Asia-

Pacific Legal Metrology Forum ( APLMF) with support from the following organizations;

1. Measurement Canada

2. General Administration of Quality Supervision, Inspection and Quarantine of People’s Re-
public of China ( AQSIQ)

3. Chinese Society for Measurement ( CSM)

4. Metrology Institute of Chongqing, China

Training Course Participants and Instructors

The level of attendance for this course was excellent with forty-five (45) trainees representing
ten (10) economies including Viet Nam, Indonesia, Malaysia, Mongolia, Philippines, Singa-
pore, Chinese Taipei, Thailand, Papua New Guinea and the host economy People’s Republic
of China.

The instructors for the course were ;

Mr. Steve Clyens, Gas Measurement Specialist, Ontario Region, Measurement Canada

Mr. Brad Pavlove, Gas Measurement Specialist, Western Region, Measurement Canada
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Measurement Canada is responsible for the administration of the legal metrology legislation for

Canada.

Economic Reports

Prior to the delivery of the gas meter training portion of the course, one or more representatives

from each of the participating economies made a brief presentation. The intent of each presen-

tation was to address each of the questions below :

1. Explain about your organization and department.

2. Explain your professional experience in your organization.

3. Gas meters used in your economy.

4. Legal metrology system for gas meters in your economy.

5. Explain current situation in your economy about the compliance to the international stan-
dards/recommendations for gas meters.

6. Are there any other requirements from your economy?

7. Do you have any problems in order to implement the legal metrology system ( budget, human
resources, etc.)?

This exercise provided all of the course participants with a greater understanding and apprecia-

tion of the level of natural gas infrastructure and the various related legal metrology policies

and practices of other APLMF economies.

Training Course Qutline

The gas meter training covered a broad range of topics covering the natural gas industry, gas
measurement theory, types of gas meters and metering applications and important elements of
an effective legal metrology program for natural gas trade measurement. The following modules
where presented ;

. Natural Gas Industry & Points of Measurement

. Need for Metrological Control

. Legal Units of Measure and their Determination

. Gas Meters and Measurement Applications

. Gas Meters Approval of Type

. Gas Measuring Apparatus, Standards and Test Equipment

~N N L AW

Verification

. Gas Meters

Additional Learning Opportunities

The trainees who attended the course possessed a variety of technical and legislative expertise
in the trade measurement of natural gas. Trainees were strongly encouraged to ask questions
and share their own knowledge and experience with the instructors and the other trainees. This
provided an additional opportunity for learning and sharing of information and perspectives for

the members of all participating economies.
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The Metrology Institute of Chongqing was kind enough to provide a tour of their facility in order
to highlight some of their calibration, inspection and test equipment and processes. This pro-
vided the trainees with an opportunity to ask questions and exchange knowledge with the local
metrology experts.

The gas meter manufacturer, Qianwei Kromschroder Meters ( Chongqing) Co., Ltd. provided
a guided tour of their plant where course participants had the opportunity to see the processes
used to manufacture, assemble and calibrate diaphragm meters. This tour concluded with a
hands-on exercise for course attendees to practice verification testing of newly manufactured di-
aphragm meters using two types of volume flow standards; the wet gas meter transfer standard

and a sonic nozzle prover.

Conclusion

The successful completion of this course is attributable to the hard work and active participa-
tion of all concerned. The excellent level of interaction and participation of the trainees con-
tributed to a very positive and productive learning experience for all concerned.

The success of the training course is due in large part to the exceptional organization and con-
tinuous support of the APLMF Executive Secretaries, Mr. GUO Su and Dr. ZHANG Chao.

Mr. Steve Clyens
Gas Measurement Specialist

Measurement Canada



APEC/APLMF Seminars and Training Courses in Legal Metrology
(CTI 09/2009T)

Training Course on Gas Meters
Apr. 13 - 16, 2010
in Chongqing, China

Program

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

Supporting Organizations .

1. Measurement Canada

2. General Administration of Quality Supervision, Inspection and Quarantine of People’s Re-
public of China ( AQSIQ)

3. Chinese Society for Measurement ( CSM)

4. Metrology Institute of Chongqing, China

Trainers .
® Mr. Steve Clyens, Gas Specialist, Measurement Canada, Government of Canada

®  Mr. Brad Pavlove, Gas Specialist, Measurement Canada, Government of Canada

Course Outline .

Natural Gas Industry & Points of Measurement
Need for Metrological Control
Legal Units of Measure and their Determination

Gas Meters and Measurement Applications

Gas Meters Approval of Type
Gas Measuring Apparatus, Standards and Test Equipment

Verification

Gas Meters

Venue and Accommodation .

Accomodation for the participants will be prepared in the Golden Quality Hotel, Chongqing,
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China with a rate of 50 US dollars for a single room and 60 US dollars for a double room, re-

spectively. Please complete the hotel reservation form to make the reservation.

Travel Support.

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

APLMF travel support would be complementary prepared for the non-APEC and full-
APLMF member economies; Cambodia, DPR Korea and Mongolia.

The maximum number of supported participants is limited to one for each economy. The
final eligible participants will be decided after an approval by the APEC/APLMF secretar-
iat. All supported participants are required to prepare a presentation with a document
during the course. The English proficiency of your selected participant will very much af-
fect the training accomplishments, so we hope you can recommend the right participant
for the right training course.

The candidates of the APEC support will be requested to submit an airfare quotation
and itinerary in advance and have to wait to buy air ticket until it is approved by
the APEC secretariat. Basically, all payment will be reimbursed directly from APEC af-
ter the travel is finished. The supported participants have to pay their airfare and accom-

modation temporarily by themselves until the reimbursement.

Presentation from each economy .

At least one participant from each economy will be requested to provide a brief presen-
tation about the legal metrology system on gas meters in his/her economy. The recom-
mended topic-Gas Meters in each economy. Some guides on presentation are given be-
low.

Self introduction

1.1 Explain about your organization and department.

1.2 Explain your professional experience in your organization.

Gas Meters used in your economy

Legal metrology system for gas meters in your economy

Explain current situation in your economy about the compliance to the international stan-

dards/recommendations for gas meters.

Are there any other requirements from your economy? Do you have any problems in order to

implement the legal metrology system ( budget, human resources, etc. ) ?

Registration ;
Please complete the attached “Registration Form” and send it to the APLMF Secretariat by
March. 8, 2010.




Access Information .

It may take about 25 min to arrive the hotel from Chongqing Airport by taxi. The fare for the

taxi should be less than 40 YUAN. A welcome card is attached for your convenience.

( Please double click to open
the file and print out for your
convenience )

Currency and Credit Cards:

The local currency is Chinese YUAN and JIAQO. The notes includes 100, 50, 20, 10, 5, 1
YUAN and 5 JIAO (0.5YUAN) and 1JIAO (0. 1YUAN) . Major credit cards ( Visa, Master
Card, etc. ) are accepted in Hotels and big department stores.

The exchange rate for 1 USD is about 6. 8 YUAN.

Climate .

The average temperature is about (15 ~20) °C in April in Chongging.

Electricity Supply :

Chinese voltage is 220 ~ 240 volts AC, 50/60 cycles per second. The power plugs used in

China are of the 3-pin. 2 pin power plugs are also used in some place.

Local Time:
GMT +8

Contact Persons :

e  APLMF Secretariat ( Registration, Travel support, Visa assistance, Hotel Reservation)

Dr. ZHANG Chao & Mr. GUO Su



APLMF Secretariat

AQSIQ No. 9, Madiandonglu, Haidian District, Beijing 100088, P. R. China
Tel: +86-10-8226-0335

Fax: +86-10-8226-0131

E-mail ; sec@ aplmf. org aplmf@ aqsiq. gov. cn

Draft Program

08 :30-09 : 00 | Registration

Welcoming address from the host economy
. . Welcoming address from the Local Goverment
09+ 00-09 = 40 Opening ceremony ( APLMF Secretariat )

Group photo taking

09 : 40-10 : 00 | Introduction

10 : 00-10 : 45 | Presentation by each economy

10 : 45-11 : 00 | Coffee break

Day 1
April. 13 |11 1 00-12 : 00 | Presentation by each economy

Tuesday 12 : 00-13 : 15 | Lunch break

13 : 15-14 : 15 | Natural Gas Industry & Points of Measurement

14 : 15-15 : 15 | Need for Metrological Control

15 :20-15 : 35 | Coffee break

15 :35-17 : 00 | Need for Metrological Control ( con’t)

17 1 00-17 : 45 | Report by Invited Speakers

18 :30-21 : 00 | Welcome Dinner hosted by the AQSIQ

08 : 30-10 : 20 | Legal Units of Measure and their Determination

10 : 20-10 : 35 | Coffee break

10 :35-12 : 00 | Gas Meters and Measurement Applications

12 : 00-13 : 15 | Lunch break

Day 2
Apri)l’. 14 13 1 15-15 : 20 | Gas Meters and Measurement Applications ( con’t)

Wednesday | |5 : 20-15 : 35 | Coffee break

15 : 35-17 : 10 | Gas Meters

Approval of Type

17 1 10-17 : 45 | Report by Invited Speakers

18 : 3021 : 00 Dinner hosted by the Chongqing Bureau of Quality and Tech-

nical Supervision
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08 :30-10 : 30 | Gas Measuring Apparatus, Standards and Test Equipment
10 : 30-10 : 45 | Coffee break
10 : 45-12 : 00 | Gas Meters Verification
Day 3
April. 15 |12 : 00-13 : 15 | Lunch break
Thursday o i
13 : 15-15 : 00 | Gas Meters Verification and Closing Summary
15 : 00-18 : 00 | Technical visit ( Metrology institute of Chongqing, China)
18 : 30-21 : 00 | Farewell Dinner hosted by APLMF Secretariat
Technical visit ( Qianwei Kromschroder Meters ( Chongqing)
Dav 4 08 :30-11 : 30 | Co., Litd.
a.y On-site practice and demonstration
April. 16
Friday |11 :30-12 : 30 | Present certificate and closing ceremony
12 1 30-13 : 45 | Lunch




Participants List
APEC/APLMF Seminar and Training Courses in
Legal Metrology ( CTI —09/2009T)
Training Coures on Gas Meters

No. | Category Economy Name Organization
APLMF  Secret Department  of

I | APLMF | P.R. China |Dr. ZHENG Huaxin ey, epamment o
Metrology, AQSIQ
APLMF  Secret Department  of

2 | APLMF | P.R.China |Dr. ZHANG Chao ceTey, TebaTmen o
Metrology, AQSIQ
APLMF  Secret Department  of

3 | APLMF | P.R.China |Mr. GUO Su ceTey, TepaTment o
Metrology, AQSIQ

4 | Trainer Canada Mr. Steve Clyens Measurement Canada

5 | Trainer Canada Mr. Brad Pavlove Measurement Canada

6 |Participant| Indonesia | Ms. Larisa Deviyani | Directorate of Metrology

7 |Participant| Indonesia |Ms. Ema Andhajani | Directorate of Metrology

$ |Participant|  Thailand Mr. Prathan Central Bureau of Weights and Mea-

Bunkhong sure
9 |Participant|  Thailand Ms. Lamoon Central Bureau of Weights and Mea-
Chanatalay sure

Papua New Guinea-National Institute

10 |Participant PNG Mr. Victor Gabi of Standards and Industrial Technolo-
gy
Ch ing Acad: f Metrol d

11 |Participant| P. R. China |Ms. Ren Tingting on.gqlng Ca_ amy of Hetology an
Quality Inspection

12 |Participant| P. R. China |Mr. Yang Youtao Beijing Institute of Metrology
National Metrology Laboratory, Indus-

13 |Participant| Philippines |Ms. Rhea B. Banglay | trial Technology Development Institute
(NML-ITDTI)




14 [Particinant  Malavsic Mr. Syahrul bin National Metrology Laboratory-
areipan aaysia Manap SIRIM Berhad
15 |Participant|  Singapore | Mr. Lee Kok Kin SP PowerGrid Lid
.. ) Mr. Duong Hong Directorate for Standards, Metrology
16 |Participant| ~ Viet N:
arietpant - HEE A gon and Quality (STAMEQ)
Mr. Munkhbat
17 |Participant]  Mongolia - HERDd MASM
Zaankhuu
Mr. Hsien-Li B f Standards, Metrology & In-
18 |Participant| Chinese Taipei T enTLAng uree‘m oF Drancarts, Teneiosy "
Chen spection
Mr. Pau Y
19 |Participant|  Singapore : _ an tuen SPRING Singapore
Adrian
20 |Participant|  Singapore | Mr. Lim Yong Seng | SPRING Singapore
21 |Participant|  Singapore | Mr. Liao Deliang SP PowerGrid Ltd
22 |Participant| Indonesia | Ms. Sri Astuti Metrological Training Centre
23 |Participant| Indonesia |Ms. Yenni Marlin Metrological Training Centre
24 |Participant| Indonesia | Mr. Helmi Regional Verification Offices
25 |Participant| Indonesia | Mr. Djoko Yoel Regional Verification Offices
26 |Participant| Indonesia | Mr. Tony Endro Regional Verification Offices
. . . Directorate for Standards, Metrology
27 |Part ti  Viet N Mr. Le Xuan Th ’
articipan iet Nam r. Le Xuan Thai | . Quality (STAMEQ)
Directorate for Standards, Metrol
28 |Participant| Viet Nam | Mr. Dinh Van Bien arizeCQZZify (OgT Alé\l/[nEgr) 5, CHoTosy
.. ) Mr. Nguyen Xuan | Directorate for Standards, Metrology
29 |Part tf  Viet N
areipar - e g and Quality (STAMEQ)
International C tion Department
30 Host China Mr. Kong Xiaokang An Qesril S ,lo(rjliinaoopera fon epartment
Department of Metrol AQSI
31 Host China Mr. Liu Xinmin cpartment o etrology, - AQSIQ,

China
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Local

Hebei Provincial Institute of Metrolo-

32 . China Ms. Niu Lina . .
participant gical Supervision and Measurement
3 L.oc.al China Ms. Xiang Liping National Institute of .Measurment and
participant Test Technology, China
34 L.oc'al China Mr. Xiong Tao Chongqing Shancheng Gas Equipment
participant Co., Ltd.
35 L.oc‘al China Ms. Wan Lifen Hubei Privincial Institute of Measur-
participant ment and Test Technology
Local . R _—
36 o China Ms. Li Mei Shanxi Institute of Metrology
participant
Local ) . : . .
37 . China Ms. Zhang Weiwei | Heilongjiang Institute of Metrology
participant
Local : . :
38 o China Mr. Mo Xiao’ou Yunan Institute of Metrology
participant
Local ) o .. .
39 .. China Ms. Zheng jianying | Zhejiang Institute of Metrology
participant
Local ) . .
40 .. China Mr. Zhan Zhijie Zhejiang Institute of Metrology
participant
Local ) . N .
41 .. China Mr. Liu Zhenzhong | Tianjin Institute of Metrology
participant
Local : : .
42 .. China Mr. Wang Ke Jiangsu Institute of Metrology
participant
Local ) N .
43 .. China Mr. Wang Zhen Liaoning Institute of Metrology
participant
Local ) N .
44 .. China Mr. Han Cong Liaoning Institute of Metrology
participant
Local . S . .
45 .. China Mr. Liu yiping Shanghai Institute of Metrology
participant
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46

Local

China

. Zhou Yu

Chongqing Jingyi instrument Co.,

participant Lid.
Local h i ingyi i .
A7 .O(ta China M. Xiao Bao Chongqing Jingyi instrument Co.,
participant Lid.
43 L.oc‘al China Mr. Luo Huakui Qianwei Kromschroder Meters ( Chong-
participant qlng) Co., Ltd.
Local ) . .
49 .. China Mr. Tang Changshe | Guangdongi Institute of Metrology
participant
Local ) . .
50 o China Mr. Xiang Dehua Hunan Institute of Metrology
participant
51 L.oc.al China Ms. Ly Yahui Chongqing Shancheng Gas Equipment
participant Co., Ltd.
57 L.oc'al China Mr. Tang Shuli Chongqing Shancheng Gas Equipment
participant Co., Ltd.
53 L.ocial China Ms. Zhang Ruina Chongqing Shancheng Gas Equipment
participant Co., Ltd.
Local . e .
54 .. China Mr. Ji Jianying Shandong Institute of Metrology
participant
Local . . . .
55 .. China Mr. Hu Zhipeng Anhui Institute of Metrology
participant
Local ) :
56 .. China Mr. Yu Chengwei Tancy Instrument Group Co., Ltd.
participant
57 L.oc‘al China Mr. Long Xianhan ltron Instrument System ( Chongqing)
participant Co., Ltd.
Local . .. o
58 . China Ms. Fu Sixiao Ximei Instrument Co., Lid.
participant
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