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Dear Readers,

Good communication is key for a successful and long lasting partnership. That is
why it is a pleasure for me to give you - with the help of this Newsletter - more in-
formation about our products and some background about the current develop-
ments at 2G.

Every day the 2G group is becoming more international. The main focus was on
the German market until 2010/ 2011 but 2G is now known as a global player
which is represented in almost every part of the world. We are proud of the thou-
sands of installed CHP plants, in more than 25 countries. Also the sharply increas-
ing number of international subscribers of this newsletter gives evidence of the ris-
ing global interest in 2G.

Meanwhile, more and more countries realise that their current method of generat-
ing electricity offers plenty of room for improvements, be it increasing costs, in-
creasing demand to avoid environmental pollution or just a lack of power plant ca-
pacity. All of these problems can be simply solved by producing your own electrici-
ty via cogeneration:

- cheap
- reliable
- environmental-friendly

Besides the positive characteristics of cogeneration itself, 2G offers a plenty of
customer-tailored products and opportunities to provide you with highly individual
solutions. For more information just have a quick glance on our website to see 2G
references from around the world.

However, |l etds not forget to menti oin
sions have now received DIN EN ISO 9001 (quality management certification),
thus enabling us to acquire additional classes of customers on both a national and
international level. This certification is often a prerequisite for taking part in ten-
ders, particularly in Central Europe. The recurrent audits will help us make our

t hat

b c

company more transparent f r oForthatheasorgwest o mer s @

have also decided to obtain ISO 9001 certification for our 2G Service division by
2015 at the latest.

Have fun reading!

Yours,

T, 9 T }ﬁM
Christian Grotholt
CEO of 2G Energy AG
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Products and technology

New pumps increase efficiency even further

The pan-European effort to reduce energy

N consumption means that a wide variety of

GRUNDFOS 2\ electronic products must meet the conditions of the

Energy-related Products Directive (ErP) 1 including

electronic circulating pumps, such as those used in

combined heat and power plants. As the front-runner in efficiency, 2G focuses on using products with
unparalleled efficiency 1 all the waydownto t he i nternal components it inst:

we opt for Grundfos when it comes to pumps. The MAGNA3 pumps developed by this worldwide
leading manufacturer achieve efficiency levels  Index
considerably better than those required by the lzz
ErP Directive. These requirements stipulate a %0
maximum Energy Efficiency Index (EEI) of 0.27 20

as of 1 January 2013, which will be reduced to 60
just 0.20 starting in 2015.The MAGNA3, which 50
2G has recently made the standard serial- 40
production pump in all of its products with 30

electrical outputs of up to 550 kW, is the

undisputed champion with an EEI of just 0.17. 12 ; o

The pump 0s hi g h efficie Herkdmmliche EuP EuP Eup MAGNA3 1a k e
. . Umwiélzpumpen 2013 2015 Benchmark

the entire CHP more cost effective, as Energieeffizienzklasse D

development engineer Philipp Niestegge points Energy efficiency index

out: iWe ar e duding rour fGHR a n t(dodrce: Grendfos GmbH) / minimum value

plantséo internal energy consumpti on by using

MAGNAS3 pumps. Take the agenitor 406, for example: its annual savings of roughly 3,500 kWh will
ultimately benefit the operator and make the CHP e
functons present many further advantages: iThe MAGNA3 al
directly so that the pump speed can be adjusted to the current requirements at any time. This means

we can do without the 3-way mixer which we used to use in the heating circuit. The MAGNA3 regulates

the temperature by adjusting the volume flow rate,

which keeps the engine intake temperature constant at

a fixed temperature. o But t he
improve efficiency in terms of hydraulic aspects i the

new components also pay off when it comes to plant

mai ntenance, as Niestegge expl a
way mixer, there is more room in the heat exchanger

frame, which makes it much easier to perform service

work. The MAGNA3 pump also features a convenient

display built into the terminal box, which make it easy

to read out operating data such as water volume flow

rates or delivery height and set

MAGNA3 pump installed in
heat exchanger frame
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Products and technology

AWIithout the agenitor, 2G woul dno

Interview with head of development and 2G Drives
managing director Frank Grewe

Frank Grewe now has an 8-year career at 2G to look

back on. He and his team at 2G Drives have played a

maj or role in the companyds su:«
great achievements in engine optimization. He took the

time to recount the development work at 2G and the

great effect it had on the comp
past few years.

Mr. Grewe, 2G considers itself to be a technology
leader 1 and the establishment of 2G Drives GmbH
as its own research and development subsidiary
has done much to back up this claim. What does
this mean in practice?

The concentrated focus we have placed on technology
in recent years is primarily due to the fact that the effi-
ciency levels of existing gas engine technology have
been the only thing which has stood in the way of in-
creasing the efficiency (and, in turn, quality) of com-
bined heat and power plants. CHP manufacturers used to operate mainly as assembly companies, as

Aipackagers, o6 if you will: companies whi tfomphaeén- al | of
gine to the heat exchanger. This meant that the output and efficiency levels which CHPs from different
manufacturers achieved were effectively interchangeat

so we started looking for ways to optimise these two factors on our own.

That all sounds quite simple, but the desire to have more efficientengi nes candédt have be
at 2G in Heek. How did it come to be in practice?

Just as we were stepping up our efforts to increase efficiency levels, we had the good fortune in 2008
of gaining the external consulting services of Dr. Giinther Herdin, the internationally acclaimed gas
engine specialist. We took his expertise as the basis and went to work: adapting the compression ratio
based on the type of gas used, individual piston geometry, developing our own mixture formation unit,
and more. This resulted in the introduction of the first agenitor in the spring of 2010. It increased the
efficiency of a 6-cylinder engine by nearly two percentage points. And 2G Drives GmbH was also es-
tablished at this time.
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Products and technology

When you look atallt he progress thatds been made since then,
of a success storyé

More than that. One could even
say that 2G certainly
where it is today without the
agenitor. The funny thing is that,
even though we were more than
confident of our product since the
beginning of optimisation work,
we were overwhelmed by the
success that ensued. The agen-
itor series already made up 25%
of our sales in 2010 T the year
same year it was introduced. In
2011, the strongest sales year in
the companyds Mhistory,
itor series made up an astound-
ing two-thirds of our entire sales.
The finishing touch: 2G Drives valve covers point to It was highly motivating to note
agenitor technology that our technology quickly
gained widespread acceptance.
In 2011, we had already succeeded in selling our first natural gas agenitors to municipal utilities com-
panies and energy providers. These orders were worth their weight in gold as multiplying factors for us.

These growth rates are very impressive indeed. How can be ensured that the successes in de-
velopment will continue on the long term?

As wedve mentioned, the establishment of 2G Drives Gr
was an extremely i mportant organisational step. With
i mportant not to |l ose sight of the structure.h- This m
ods with thorough documentation of development st eps and testing series. Sin

installed an in-house test bench for engine development in Heek in order to conduct all series of
measurements under cost-effective conditions and compile data sheets and assessments right under
our very own roof.

So what even made it possible to assemble such alarge i and above all, qualified i staff within
such a short time, especially when everyoneb6s tal king

The Munsterland region where we are located is widely known as a region with a strong mechanical
engineering tradition, which provides us with a great supply of qualified technicians and engineers. We
are also very fortunate to have the nearby universities in Dortmund and Minster. Especially Minster
University of Applied Sciences, with which we have been working in a long-standing, intensive partner-
ship. The institution has been of great help to us in the field of flow technology in the development of
the agenitor. The ¢ o mpiaang thesmuchaigherdprofideeol @HP dephmotogytin
general i has also meant that we are receiving more and more applications from every corner of Ger-
many.
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You previously mentioned Dr. Herdin, who played a key role in launching the engine optimisa-
tions. How is he influencing development work at 2G today?

Dr. Herdin continues to advise us in engine development, and his broad network alone is an enormous
asset to us. His 10% holding in 2G Drives GmbH also means that he is closely involved with the com-
pany from a corporate law perspective. Last but not least, he is a great motivation to the team, which
he is always there to support with advice and active assistance, especially for our younger colleagues.
However, the actual development work is now conducted by our own engineers, which means that
2G6s specialised knowledge in gas engines now rests o

Customers now consider efficiency and output levels to be some of the most important signs of
a CHPO6s Howéverwy, providing service over a plantods ent
importance. How much feedback is there in this respect between 2G Drives and the service

department?
43,0% - 42.5% I t 6 se ofrao intensive collabora-
20% | tion than a simple exchange of
feedback. Our engineers accom-
o pany the service technicians in the
20,0% 39,6% 39.8% field (especially with new devel-
39,0% - opments) to retrofit components,
38,0% - a7.4% conduct measurements, check
7.0% | parts®é maintenance int
Every new service technician also
0 receives instructional courses from
350% 1 the 2G Drives training team imme-
o 2G-KWK-200EG agenitor 206 agenitor 306 agenitor 406 ‘ dla_tely Upon Startlng Work at ZG'
(Natural Gas, 200kW)  (Natural Gas, 220 kW)  (Natural Gas, 250 kW) (Natural Gas, 250 kW) Wthh ensures that each and every

employee does top-quality work.

Electrical efficiency developments in the On the other hand, feedback from

200/ 250 kW class the service department is also very

important to us: What is the long-

term experience with new developments like? What improvements can still be introduced in practice?

What suggestions have we received from customers? Our claim to fame as a technology leader re-

quires close and constant communication with virtually all of our departments. And last but not least, it
also depends on our increased activities on foreign markets.

Youdl | have to explain that to us.

A good example is the electrical integration of the plants. Even at the developmental stage, the differ-
ences in line frequencies and voltages in various countries already give rise to a wide range of different
plant variants which must be taken into consideration. Our worldwide market presence also means that
there are demanding requirements in this field which call for our expert knowledge. Our software engi-
neers are in particularly great demand here to find solutions together with our colleagues in electrical
engineering.
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You have already achieved
many successes in engine
development in recent years.
The plan certai
on your laurels, is it? What are
your goals for the future?

The short-term goal is to continue
refining the latest products from
the agenitor 4 series and hand
them over for serial production.
We also pay a great deal of at-
tention to steadily reducing ex-
haust emissions and noise, in
order to stay ahead of require-
ments which will be imposed in
the future. For instance, the 4
series already achieves values
which are half of the limits re-
quired by German air quality
regulations (TA Luft) 7 without
subsequent exhaust treatment! Rated at 70 dB(A) at a distance of 1m, our sound caps are also top-
notch. Topics such as virtual power plants and demand-oriented energy production are other growing
focuses of discussion. We have already done our technological homework here and are just waiting for
the right general conditions to emerge.

Engine test bench in Heek

€ a n th thelong term?

We have already provided a glimpse into the
future by installing the first purely hydrogen-
driven CHP at Berlin Brandenburg Airport (BER).
As a pioneer in the use of hydrogen in stationary
engines, we are obviously more than open to the
Apowegaso i ssue. We al so have
writing our gas engine development success
story in other countries i many international mar-
kets are far behind the times and promise enor-
mous potential. So we aim to get a head start and
make a name for 2G as a full-service provider
with efficient, high-quality products.

Thank you very much for this interview.

CHP with special gas injection valves for
hydrogen utilisation
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Products and technology

2G plant of the month: October through December

AAll syst éembadmesvnt!hoi ng

youol |

the power and heat will stay on no matter what. The first-ever installation of a 2G CHP at a casino
stands as further proof of how many different ways there are to use CHP technology. As always, you
can find detailed reports on the plants from the past three months at the following link:

http://www.2-g.de/2g-anlage-des-monats/index.html

October 2013

(German language)

Zgotoryja, Poland

2G-KWK-400EG to optimise energy efficiency at
a heating station in Poland

prepared casine ia $lovenia, wbheree

November 2013

Gentilj v Sl olv8laverka h

agenitor 206 supplies casino with heat and power

December 2013

Apeldoorn, the Netherlands

avus 800b in sewer gas plant with special thermal
solution

we | |
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From Heek to the whole world

Review:

Agritechnica. Held every two years, it is one of the most
important international fairs for CHP technology. Our '
140m2 booth left no questions unaddressed 1 from new
products and services to information on integrating com-
bined heat and power plants into virtual power plants, our
colleagues were there to provide advice and assistance

2G

at the

all week long.

We also made another appearance in Japan by taking
fair i nn-F

part

stalled so far, Japan has become a constant factor in our

Recent trade fair appearances

Energy

in t he REI F

internati onal
man in Asia.

In numbers:

23-24/10/2013
29/10/2013

10/30/2013

30/10/2013

06-07/11/2013
06-09/11/2013
10-16/11/2013
03-06/12/2013
14-16/01/2014
09-10/01/2014
29-30/01/2014
06-09/02/2014
11-13/02/2014
12-13/02/2014
05-07/03/2014

sal es

Once again, many of our colleagues at 2G Energy AG
have brought the green ellipse to the great wide world in
various events over the past few months. 2G ltalia Srl.
had two opportunities to present its products and ser-
vices. It reached a large audience at the Key Energy fair
in Rimini, where plant accessories in the form of an ac-
tive carbon filter were presented for the first time along-

side a complete modul e. iwWe ope

solution provider in ltaly, too i and not just as a pure
CHP supplier. Our presentation of plant accessories
made it clear what a broad scope of services we pro-
vide, 0 declares 2G Iltalia

The unquestionably largest and most important event of
the past quarter was held last November in Hanover: the

managir

gures, 0 gxmpd aaitnsth@npggrrqtgéamken, 0L

Biogas - Expo & Congress, Offenburg (D)

MCcTER CHP Verona (ITA)

Info Day for the sales region of western Germany, Heek (D)
8th Biogas Convention 2013, Potsdam (D)

REIF, Fukushima, (JAP) / represented by Technis Co. Ltd.
Key Energy, Rimini (ITA)

Agritechnica, Hanover (D)

Pollutec Horizons, Paris (FRA)

German Biogas Association Annual Convention, Nuremberg (D)
Biogas Info Days, Buchloe (D)

Biogaz Europe, St Brieuc, France

FierAgricola, Verona (ITA)

E-world energy & water, Essen (D)

Energy Now Expo, Telford (UK)

BioEnergy, Cremona (ITA)
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Review: E-world energy & water
11" i 13" February, Essen, Germany

As in years past, 2G made another appearance at the E-world
in Essen, which is one of Ger
tional fairs for the energy and the water sector. The event in-
cluded topics from all fields along the energy value chain: from
energy production, supply, transmission and distribution to
transformation and storage. Appearing once again was the G-
Box 20, which has already charted an impressive sales figure of
roughly 100 plants in its very first year. 2G Home managing
director Marcel Hartmann was naturallypl eased about
are delighted at the confidence our customers have shown in us
and that the introduction of the G-Box 20 has been such a suc-
cess. The E-world was another great opportunity to present the

ortant

) Back in the pack in Essen:
product to a wide range of energy speRBlxbers. o

Preview: Energy Now Expo UK
12" 7 13" February.2014, Telford, England

Our colleagues at 2G Energy Ltd. appeared in Telford, Eng-
EN ERGY NOW land at the same time as the E-world in Essen took place.
With 8 service and sales colleagues on site and nearly 50

plants, 2G Energy Ltd. in Runcorn is making a major contribu-
tion to the success of the entire 2G Group. Like in other coun-
tries, the natural gas sector is becoming increasingly im-
portant here too, as UK key account manager Mark Holtmann

12-13 February 2014 Telford International Centre
The renewable energy event for farmers and landowners

describes the curren t mar ket sitwuati on: AiFrom 2G&6s perspective,
of the German market of about five years ago. Since we gained recognition through the biogas sector,
we are now learning the ropes on the natural gas market and are happytohave our first solic

Preview: All events in numbers:

12-13/03/2014 The Energy Show, Dublin (IRL)
12-15/03/2014 SHK, Essen (D)

01-03/04/2014 Energy from Waste Live, Birmingham (UK)
03-04/04/2014 Energy Business Forum, Villa Medicea (ITA)
07-11/04/2014 Hannover Messe, Hanover

08-11/04/2014 IFH Interm, Nuremberg
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All about the green ellipse

New marketing campa i g n: AThe el meduteroi ci ty

2G Energy AG is charging into
2014 with a new advertising
campaign. TheAEl ect r i

Reducer 6 ( Ger ma e-:

i s br e mpresents)CHP tech-
nology as what it ultimately
means to the end user: a way
to help keep energy costs
down. Marketing director Stef-
an Liesner explains his idea for

the campaign: cciThe

tricity price r e d u comkgmndly
comes from some unfortunate
sentiments which several gov-
ernment ministries expressed
in the 2013 elections for the
German Bundestag. Smiling to
ourselves, we realised that we
could turn it around on them

. Electricity Price Reducer.

i St

New advertisement: the electricity price reducer.

and actually use the word in its correct context i especially because it is simple and relatively self-
explanatory. o After all, 2G has already provemn
ty prices in a staggering number of applications. From hospitals and swimming pools to commercial
are many different fields which st
no stopping heat and power cogeneration T even with more exotic applications, as Liesner notes:

operations, there

fiZoos, football

Certified according to DIN EN ISO 9001

TWN@

TUV NORD CERT

2G Energietechnik GmbH has been certified according to DIN
EN 1SO 9001 seal of quality since 20.12.2013, thus officially
confirming the already well-structured processes used at the
company. Board member Ludger Holtkamp explains the

Ppri ce

t hat i

stadi umgCHPasisnos, thier martch. &and mor e

reasons behind the certification: |‘

German natural gas business and our increased presence on
international markets has made our customer structure
enormously more diverse. In addition to providing outstanding
products and dependable maintenance services, questions
regarding the organised process structures behind 2G are
becoming more common. This certification puts us on the safe

side. We have all of our colleagues at 2G Energietechnik GmbH to thank for this, since their great

dedication was

what made it possible to complete this
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Think outside the box

The relationship between gas and electricity prices i at what point
does a market start becoming attractive?

A CHP plant almost always starts becoming cost effective as soon as there is a continuous demand for
power with regular heating or cooling requirements. This means the possible uses are virtually limitless
(see also the rfedutesdc tariooiipadyel2)p Adide &om the specific application,
however, the prices of electricity and gas in the given region are a crucial factor in determining whether
it would make sense to use a CHP plant. It generally holds true that the greater the difference in price
between natural gas (CHP input) and electricity (CHP output) is, the more cost effective it will be to run
a CHP plant. A market first starts to become interesting if the price of electricity is at least 2.5 times that
of gas. Moreover, any subsidy programmes there may be (such as the German CHP Act) will increase
the profitability of the plants even further. The diagram below compares the development of the
relationship between electricity and gas in Europe from 2005 to 2012. This makes it clear that the large
national economies of Europe hold enormous potential i no matter what subsidies there are.

2005 2006 2007 2008 2009 2010 2011 2012
Belgium 420 427 303 347 433 413 375
Bulgaria 337 269 286 274 268 268 236 208
Czech Rep. 336 291 364 335 402 359 352 326
Denmark 166 177 161 149 144
Germany 333 280 296 272 329 329 319 324
Estland
Ireland
Spain
France
ltaly
Latvia 342 289 263 220 288 330 343 313
Lithunia 437 327 274 247 351 340 278 260
Luxembourg 4.20 444 3.90 2.83 202
Hungary 428 301 3.09 364 402 3.41 265 220
Netherlands 451 450 318 3.60 385 353
Austria 453 424 372 339
Polans 356 302 273 317 363 357 348 302
Portugal 3.94 4.40 3 61 3.88 337 321 321
Romania - 344 345 364 411 418 363 311
Slovenia 303 242 288 256 366 261 197
Slovakia 328 431 3.96 403 395
Finland 325 275 267 223 238 226 171 164
Sweden 162 102 1.05 177 166
UK 3.28 2.88 3.05 368 | 472 | 478 | 4.10 4.08
Source: equinet Research
2G Newsletter Q1 /2014
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