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Minutes IGU WOC 5 - Utilization of Gas

On November 12, 2012 WOC5 Steering Committee had organizational meeting
followed by a welcome reception offered by Gazprom Promgas to all participants of
the WOC5 meeting.

On November 13, 2012 54 delegates from 33 companies out of 20 countries
attended the first (during the 2012 — 2015 Triennium) IGU WOCS5 — Utilisation of Gas
— meeting.

The meeting was hosted by Gazprom Promgas Institute — Gazprom affiliated
company — in Moscow on November 12 — 15, 2012.

Chairman of the IGU Coordination Commette Mr. Georges Liens (Storengy / GDF
Suez, France), participated in the meeting.

WOCS5 Study groups were represented by the following number of participants:
* Study Group 5.1 — Industrial: 15 delegates
* Study Group 5.2 — Residential & Commercial: 10 delegates
* Study Group 5.3 — NGVs: 24 delegates
* Topic Teams 1 & 2 — Renewables & Gas Quality: 5 delegates

The meeting was moderated by the WOC5 Chairman — Mr. Eugene Pronin
(Gazprom export, Russia).

Following the openning remarks from the representative of Gazprom Mr. Sergey
Balashow (Gazprom, Russia), Chairman of the IGU CC Mr.

Georges Liens made a big presentation of the IGU Triennial Working Program with
particular accents on:
= IGU organization
= Theme of the Triennium
= Strategic guidelines: main headlines
= Strategic vision 2012 — 2015 and the 4 pillars
= Task Forces 2012 - 2015
= New issues and continuity
= Suggested transversalities
= Presentation of the committees programs, including:
- Major Topics
- Objectives
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- Tools
- Deliverables
= Key Milestones and
= Conclusions.

This concluded the first plenary session of the meeting.
Study groups had individual sessions after the lunch.

WOCS5 meeting was concluded by the second plenary session whereat SG Chairmen
presented the results of the day. See minutes below.

At the end of the day Gazprom Promgas hosted official dinner.

On November 14, 2012 participants of the meeting visited on of Gazprom’s CHP
plants in Moscow.

This concluded the first WOC5 meeting.
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1* SG 5.1 (Industrial) Meeting,
November 13, 2012 - Moscow, Russia

Members and attendees

16 Members

12 Attendees:

Egidio Adamo (Italy), Nuno Afonso Moreira (Portugal), Zatout Ali (Algeria), Andrei
Albal (Russia), Philippe Buchet (France), Walid Kremia (Algeria), Irina Krishina
(Russia), Marko llersi¢ (Croatia), Bong Young Lee (Korea), Aksel Hauge Pedersen
(Denmark), Willem Ploem (Netherlands), Aleksey Zorya (Russia)

Other members:

Mohammad Reza Ghodsizadeh (Iran), Fairos Roslan (Malysia), Katz Sato (Japan),
Marek Trze$niowski (Poland)

1. Introduction

The Chair of the SG 5.1, Egidio, welcomed the new attendees and explained the
agenda of the meeting.

Afterwards, the new triennium activity and the objectives of the industrial utilization
SG within WOC 5 pillars of new triennium were explained and agreed, mainly
natural gas for a sustainable development, combination with renewables &
electricity, natural gas available everywhere.

M.A.R.K.E.T.S. acronym suggested in plenary meeting was commented and agreed.
Afterwards, the Chair invited every member of the group to present himself (name,
company, role, activities), inviting each of them to show his interests and matters to
be discussed in the frame of SG 5.1.

2. Brief summary of past triennium

The Vice-chair, Nuno, briefly explained the main activities carried out in the past
triennium in which he was the Chairman: content of the report, summary of the
session at WGC held in KL in June 2012, selection of papers for oral presentation and
poster session.

The work done in the past triennium is a good starting point for the new activities
(see in attachment a syntesis).

3. New triennium work programme for SG 5.1

To organize SG 5.1 work within the framework of the TWP and focus on main items,
an open session was started in which each attendees explained themes and ideas of
interest. Moreover, each participant expressed willingness to contribute and lead
single or more items.

Several main items appeared:
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Market analysis, Fuel switching, Energy efficiency, Renewables, Gas to power,
Energy Services in industry, LNG in industry.
For each items contributing people has been candidate as follows and first item

leader has been assigned.

Item Who Item Area Specific Issues
Market Alexey Zorya Analyze trends in gas/Gas use inindustry
analysis - utilization in industrial
situation sector
Fuel switching |Philippe, Gather information on|New technologies

Alexey, Japan (to
be discussed in next

technologies using
natural gas (fuel switch)

meeting)
Energy Philippe, Compare internationalEnergy savinge, Heat
efficiency Alexey, experience on energyjrecovery, industrial chp.
Zatout efficiency (technologies|Sinergy  with  energy,
& regulation) services
Renewables Uapan (to belExploring combination|Combination of gas and
discussed in nextof natural gas andrenewables,
meeting), Aksel [renewables technologies, biofuel,
Kremia, Zatout, biogas,
Sergej, (Promgaz),
Wim (Enexis)
Gas to power |Alexey, BongStudy 'gas to power'New technology and high
Young, Kremia,technologies efficiency power|
Zatout, Marco production, large scale
chp
Energy Services|Philippe, Zatout Investigate the role ofiServices as vehicle for
in industry (to be discussed inenergy  services  injgas.
next meeting) industry Synergy  with  Energy
Efficiency
LNG in industry|Nuno LNG used in industry Gas everywhere

The items defined are within the context of WTP recommendations.

Some items are considered of “Cross interest” with other items. This items and also
some responsibilities (leader/co-leader) will be discussed and completed in the next
meeting, in which a larger number of attendees is expected.
As for method in use, both technical and economical/feasibility aspects will be
considered with a collection of case studies. Questionnaire method was discussed:
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they have to be simple and focused. Committee ask cooperation of WOC 5 in send
them to proper people in IGU.

A structure draft for the report of SG 5.1 was suggested.

TT1 and TT2 work programme were showed by leaders. Cross item were focused:

TT1 (renewables): integration of renewable gas, production of gas from
renewable power.

TT2 (gas quality): methane number for chp engines, collection of existing
Wobbe index control

4. Actions for the next meetings
Within the next meeting, the items leader defined will:

think about a structure of the work for each assigned item;

arrange a questionnaire to be sent to the members, to contribute to the work
of the SG 5.1;

propose eventually item for TT1 and TT2 based on respective programs

The agenda of the next meeting will include:

e confirmation and definition of items

e confirmation and definition of responsibilities (leader/co-leader)
e draft structure of each items

e analysis of the questionnaires

Before... Actions
1st . .l First Responsibility Sending
2012 November | First ltems definition | ;0 ent questionnaire
2nd . . Confirmation of Report . .
2013 spring ﬁgg,:}’;:‘sn‘:;res structure and g?ﬂgmat'on
g q responsibility
3|"
2013 autumn WOC 5.1 Draft Report
4th ) WOC 5.1 Draft
2014 spring contribution to WGC
5th 2014 autumn WOC 5.1 Draft Report
th WOC 5.1 Report
6 5015 June (15 March 2012)
Attachments:

list of members of SG 5.1

ppt minutes of meeting

summary of SG 5.1 Report of 2009-12 triennium
TT1and TT2 program

Egidio Adamo - Nuno Afonso Moreira
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1* SG 5.2 (Residential & Commercial) Meeting,
November 13, 2012 - Moscow, Russia

Minutes from first meeting
Introduction

The chairman and the vice-chairman of IGU WOC5 S.G.5.2 and (M. Seifert and F.
Pastier) welcomed the delegates and members of S.G.5.2.

The principal aim and the task at hand is to consolidate the work of the last
Triennium in the period 2012 — 2015. The World Gas Conference 2012 in Kuala
Lumpur showed clearly that gas utilization technologies are most important in Japan
and Europe. Exciting developments are under way or in the stage of being
introduced in the gas market.

The presentations in Kuala Lumpur at the WGC2012 outline the program F. Pastier
and M. Seifert conceived for this Triennium. The topics are:

1. Road Maps for gas applications Market introduction in collaboration with
manufacturers and trade associations.

2. Micro-CHP: The next gas boiler technology

3. Hybrid Systems |: Gas boilers in combinations with other technologies
photovoltaic, thermal solar, electric heat pumps etc.

Hybrid Systems Il: Gas boilers in combination with renewable gas products like
biogas, hydrogen-blends, power to gas.

4. Gas driven heat pumps (thermal heat pumps). Adsorption and/ or absorption or
even gas engine driven heat pumps. Best available technology and future
performance potential.

5. Fuell Cell heating systems: Scroll high electrics efficiency technologies for low
energy houses.

A Swiss knife for all situations.

6. Energy services and new technologies: The gateway to fast track introduction of
new technologies.

Along these lines the IGU WOCS5 S.G.5.2 work will be organized in order to get solid
results for WOC5 and the IGU members out of the previous Triennium work!

Along with the mutations for the Moscow meeting a questionnaire was send out. Six

questions replied stating their state of affairs with new technologies. Many thanks
to the contributors for our work; well done!
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All members attended the Moscow meeting well prepared and all the valuable
inputs are highly appreciated. Many thanks again on behalf of M. Seifert and F.
Pastier.

Organization of the SG 5.2 :

A new Triennium started new members who have to learn to work together in
S.G.5.2. and understand the targets. The session was started with:

® The presentation of each member,

® Their expectation from the SG5.2

e What subjects are important for the company and country they represent.

Then it has been proposed and decided all together:
e To work as much as possible during the intersession, either by questionnaire or by
invitations to report on subjects.
* To decide on the work progress and the next steps in every meeting
e To have a centralized secretary and send to Evelyn Burkhard
(e.burkhard@svgw.ch):

e The intersession work: one month before the session

e Proposal external experts for next session: manufacturer and/or specialist

Regarding the next World report, the SG5.2 decided:
e To structure the report:
e A synthesis paper of 20 pages ... to have an overview of the Triennium
work with the important results
e An appendix of 100 pages ... on all topics S.G.5.2 worked on for specialists
e To study for each country: in regard to new gas end use technologies and their
market introduction.
e Regulation
e The most representatives technologies and hybrid technologies for
residential and SME markets.
e Boundaries
e Communication
e Markets
e The intersession work consists for every IGU WOC5 S.G.5.2 member in
monitoring the national and company’s situation according to the
guestionnaire in the annex.
e Gas quality issues in regard of new gas appliances shall be reported in
order to cooperate with IGU WOCS5 Task Force 5.1.
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Actions for the next meetings
It has been proposed for the next meeting to cooperate with other entities:
e SG 5.1 =Industry
e Task Force 5.2 = gas Quality
e PGC-E
e GERG
e Manufacturers

A calendar for intersession work has been proposed: intersession work must be
done until March 2013

Suggestions to the WOC5 Management

1. We need a full day to discuss Study Group matters at least in order to address all
pending issues

IGU WOCS reserves at least a full day for each IGU WOC5 meeting for study group
work.

2. Nomination of member of S.G. and IGU WOC5

We suggest an official nomination procedure for members and delegates of IGU
WOCS5 and study groups.

3. The complete list of members will be kept up to date by the IGU WOC5
secretariat.

Contacts:

Martin SEIFERT (SG 5.2 Chairman - m.seifert@svgw.ch)
Frédéric PASTIER (SG 5.2 Vice Chairman - frederic.pastier@gdfsuez.com)
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1* SG 5.3 (NGVs) Meeting,
November 13, 2012 - Moscow, Russia
Introduction

World-NGV Report & Overview:
Regarding, the NGV report which will be delivered by the Study Group, it has been
discussed and decided several points:

° The report should contain update and shorten relevant sections to deliver
key messages;

o The report format should be rather check-lists than lots of text;

° Study Group 5.3 should involve NGV Global for closer cooperation in providing
inputs

° More focus should be put on legislative developments, make use of analyses

which are being done anyway, (e.g. NGV Global + Regional NGV Associations to put
together world-wide collection of legislative initiatives)

Key advocacy work should be conducted to the following stakeholders by means of
formulating “to-the-point” value propositions:

° Discuss OEM value proposition for NGV at high level in OEMs = define target
list and levels of OEMs (senior sales management) to attack from the side of IGU

o Convince press > coordinate press releases

° Convince own bosses that NG is one important direction forward (gas
industry) + create argumentation for integrated that NGV is also compatible with
Renewables/e-mobility for integrated energy companies

° End-customers not in primary focus as they will receive our “NGV messages”
through the above stakeholders

Coordinate closely with NGV Global for the final IGU session in Paris 2015 to avoid
separated and unaligned presentations/sessions like in Kuala Lumpur — Alicia Milner
to be contacted

The Moscow meeting has been used to define responsibilities on who does what
(see later on):

Understood link to and agenda of working group on Gas Quality :

° Especially relevant for dual fuel LNG is EU6 applies

° Coordination between Special Topic Nr. 1 with people working on gas quality
inSG 5.3

Invite representative from China and India (Gas Industry) to join WOC 5.3

WOC 5 meeting, Moscow, 13" Nov. 2012 9



INTERNATIONAL GAS UNION ¢ IG U
UNION INTERNATIONAL DU GAZ
2012-15 TRIENNIUM - WOC 5

INTERNATIONAL GAS UNION

Actions for the next meetings

Within the next meeting, all Study Group members should think about and propose
some real life experiences/real cases with CNG (e.g. success and failure stories from
fleet operators, drivers, local authorities, etc.). A short description (2-3 lines) of
these real cases should be made available to be discussed at the next meeting.
Study Group members, will collectively decide which real cases/experiences will be
included and described into the Final Report.

Within the next meeting, each member designed for taking the lead of a topic to be
included in the Final report should :

- think about a structure of the work for each assigned item;

- think about possible contributions

It is proposed that the agenda of the next meeting should include:

° confirmation and definition of items to be included in the Final Report

° revision/amendment/confirmation and definition of responsibilities
(leader/co-leader)

° possible draft structure of each items

° some contributions/examples from members

° other topics to be precise later on.

Contacts:

Olivier BORDELANNE (SG 5.3 Chairman — olivier.bordelanne@gdfsuez.com)
David GRAEBE (SG 5.3 Vice Chairman - david.graebe@gazprom-germania.de)
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Appendix 1
Nominees to IGU WOCS for 2012 — 2015
Note: this list is subject to changes
No SG/TT Surname Name Organization/ E-mail Country
Company
1 SG 5.1 Industry ADAMO Egidio ENI G&P egidio.adamo@eni.com Italy
Chairman
2 | SG 5.1 Industry ALBUL Andrei Gazprom a.albul@promgaz.gazprom.ru Russia
promgaz
3 | SG 5.1 Industry ALl Zatout SONELGAZ thc Algeria
4 | SG5.1Industry BUCHET Philippe GDF SUEZ philippe.buchet@gdfsuez.com France
5 | SG 5.1 Industry GHODSIZADEH | Mohammad | NIGC ghodsizadeh@nigceng.ir' Iran
Reza
6 | SG 5.1 Industry ILERSIC Marko Plinovodi marko.ilersic@plinovodi.si Slovenia
7 | SG 5.1 Industry KARASEVICH Vladislav Gazprom v.karasevich@promgaz.ru Russia
promgaz
8 | SG5.1 Industry KARASEVICH Alexander Gazprom promgaz@promgaz.ru Russia
promgaz
9 | SG 5.1 Industry KREMIA Walid SONELGAZ kremia.walid@sonelgaz.dz Algeria
10 | SG 5.1 Industry LEE Bong Young | Korean Gas chd@kogas.or.kr South Korea
Corporation -
KOGAS
11 | SG 5.1 Industry MIRZAIE Behman NIGC thc Iran
12 | SG5.1Industry MOREIRA Nuno Sonorgas nmoreira@dourogas.pt Portugal
Vice Chairman
13 | SG 5.1 Industry PEDERSEN Aksel DONG Energy akhpe@dongenergy.dk Denmark
TT1Ren, CO2, H2 Hauge
Special Adviser
14 | SG 5.1 Industry SATO Katz Osaka Gas Co., katz-sato@osakagas.co.jp Japan
Ltd.
15 | SG 5.1 Industry TRZESNIOWSKI | Marek Polish Qil and marek.trzesniowski@pgnig.pl Poland
Gas Company
(PGNIG SA)
16 | SG 5.1 Industry Turkin Sergey Gazprom S.Turkin@adm.gazprom.ru Russia
17 | SG 5.1 Industry ZORYA Alexey Gazprom A.Zorya@promgaz.gazprom.ru Russia
promgaz
18 | SG 5.1 Industry ZORYA Alexey Gazprom A.Zorya@promgaz.gazprom.ru Russia
promgaz
19 | SG 5.1 Industry ZORYA Alexey Gazprom a.zorya@promgaz.gazprom.ru Russia
promgaz
20 | SG5.2Res&Com | AGUILE Frederic GDF SUEZ - frederic.aguile@gdfsuez.com France
Energie France
Stratégie,
Economie et Tarif
Mission Efficacité
Energétique
21 | SG5.2Res&Com | FAREGHZADEH | Seyed Amir | NIGC the Iran
22 | SG5.2 Res&Com, | HEC Daniel Marcogaz daniel.hec@marcogaz.org Belgium
corresponding Techical
Association of the
Europian Natural
Gas Industry
23 | SG5.2 Res&Com | HERMANN Michael Steirische Gas- michael.hermann@e-steiermark.com | Austria
Warme GmbH
24 | SG5.2Res&Com | HERNANDEZ JesUs the Spain
HURTADO
25 | SG5.2Res&Com | HEUTS Jean-Paul the Netherlands
26 | SG5.2Res&Com | KARASEVICH Vladislav Gazprom v.karasevich@promgaz.ru Russia
promgaz
27 | SG5.2 LEE Joong Sung tbe South Korea
Res&Com, TT-2
Gas Quality
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No SG/TT Surname Name Organization/ E-mail Country
Company
28 | SG5.2Res&Com | LOUDIYI Jihane tbc France
29 | SG5.2Res&Com | MARTINUS Gerard tbc Netherlands
Henk
30 | SG5.2 OCHANI Bijan NIGC ochani@nigc.ir Iran
Res&Com, WOC5
Vice Chairman
31 | SG5.2 Res&Com | PASTIER Frederic Research and frederic.pastier@gdfsuez.com France
Vice-Chairman Innovation
Division
CRIGEN
GDF SUEZ
32 | SG5.2 Res&Com | PERSSON Per HMN pep@naturgas.dk Denmark
33 | SG5.2Res&Com | POHJOLAINEN Jyrki Finnish Gas jyrki.pohjolainen@kaasuyhdistys.fi Finland
Association
34 | SG5.2Res&Com | SEIFERT Martin Swiss Gas and sekretariat-fe@svgw.ch Switzerland
Chairman Water Association
35 | SG 5.2 ResCom SKVORTSOVA Svetlana Gazprom s.skvortsova@promgaz.ru Russia
promgaz
36 | SG5.2Res&Com | WILMSMANN Martin E.ON Ruhrgas martin.wilmsmann@eon-ruhrgas.com | Germany
AG
37 | SG5.3NGV AKRETCHE Said NAFTAL said_akretche@yahoo.com, Algeria
said.akretche@naftal.dz
38 | SG5.3NGV ALVARO Marcé Naturgas energia | alvaro.marce@naturgasenergia.com | Spain
Landeta
39 | SG5.3NGV AMAGALHAES M. Sonorgas amagalhaes@dourogas.pt Porugal
40 | SG5.3NGV ANDREEVSKY Andrey GAZPROM a.andreevsky@adm.gazprom.ru Russia
41 | SG5.3NGV ARRAIBI Juan Naturgas Energia | juanramon.arraibi@naturgasenergia.c | Spain
Dariobeitia Ramon Distribucion, om
S.AU.
42 | SG5.3NGV BORDELANNE Olivier GDF SUEZ olivier.bordelanne@gdfsuez.com France
Chairman
43 | SG5.3NGV CARMONA Ricardo PDVSA carmonars@pdvsa.com Venezuela
MARCANO Andrés
44 | SG5.3NGV CHUDINOV Sergey Gazprom s.chudinov@gazpromipg.ru Russia
Gazenergoset
45 | SG5.3NGV COLIN Sergey PROMGAS S.p.A. | s.colin@promgas-gp.it Italy
46 | SG5.3NGV GIACOSA Alain Total E&P - alain.giacosa@total.com France
DEV/GNL
47 | SG5.3NGV GRAEBE David GAZPROM david.graebe@gazprom-germania.de | Germany
Germany
48 | SG5.3NGV HAN Jeong-Ok KOGAS johan@kogas.or.kr South Korea
49 | SG5.3NGV JEONG Ok Han KOGAS R&D johan@kogas.or.kr South Korea
Division
50 | SG5.3NGV KERN Kernel NATURGAS FYN | ckk@ngf.dk Denmark
Christian
51 | SG5.3NGV KERNEL Christian Naturgas Fyn ckk@ngf.dk Denmark
Kern
52 | SG5.3NGV KOROTKOV Maxim Gazprom m.korotkov@gazpromlpg.ru Russia
gazenergoset
53 | SG5.3NGV LAGE Manuel NGVA Europe manuel.lage@ngvaeurope.eu Spain
54 | SG5.3NGV MARCE Landeta | Alvaro Naturgas Energia | alvaro.marce@naturgasenergia.com | Spain
Distribucion,
S.AU.
55 | SG5.3NGV NEMOV Valery Gazprom export v.nemov@gazpromexport.com Russia
56 | SG5.3NGV NICOTRA Antonio Gasfin Investment | antonio.nicotra@ gasfin.net Luxembourg
SA antonio.nicotra@air-Ing.com Germany
57 | SG5.3NGV PAPADOPOQULO | Marion GrDF marion.papadopoulo@grdf.fr France
58 | SG5.3NGV PRONIN Eugene GAZPROM e.pronin@mail.ru or Russia
Export e.pronin@gazpromexport.gazprom.ru
59 | SG5.3NGV RAIYATI Ahmad NIGC tbe Iran
60 | SG5.3NGV SADEGHI Habibollah | NIGC the Iran
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No SG/TT Surname Name Organization/ E-mail Country
Company

61 | SG5.3NGV SCHUMANN Andre E.ON Ruhrgas andre.schumann@eon-ruhrgas.ru Germany
AG
Representative
Office,

62 | SG5.3NGV SEIDINGER Peter oMV peter.seidinger@omv.com Austria

63 | SG5.3NGV SEISLER Jeffrey Clean Fuels www.cleanfuelsconsulting.org Belgium
Consulting

64 | SG5.3NGV SHILNIKOV Sergey GAZPROM S.shilnikov@promgaz.ru Russia
promgaz

65 | SG5.3NGV STROGANOQV Alexander Gazprom a.stroganov@adm.gazprom.ru Russia

66 | SG5.3NGV WESSLING Detlef E.ON Ruhrgas detlef.wessling@eon-ruhrgas.com Germany
AG

67 | TT2 Gas Quality RODRIGUEZ Maryuli PDVSA rodriguezmtu@pdvsa.com Venezuela

MALAVER Trinidad
68 | TT2 Gas Quality ZATOUT Ali SONELGAZ a.zatout@sonelgaz.dz Algeria
69 | TT2 Gas Quality CAGNON Francois GDF SUEZ francois.cagnon@gdfsuez.com France
Special Adviser

70 | tbs MAZZENGA Anthony GrDF anthony.mazzenga@grdf.fr France

71 | tbs REICH Jean-Paul jean-paul.reich@gdfsuez.com France

tbs - to be specified
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