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GENERATION   SPECIALIST TOPIC 

Emergency Power and Grid Support 
with Demand Response Solutions
For decades, diesel generators were the classic emergency solution to energy supply  
bottlenecks. However, as the global energy system is being restructured, other technologies  
are now coming to the forefront that reliably supply electricity and reduce emissions.  
An example is a demand response solution based on a natural gas engine design. 

The consequences of climate 
change are made clear to the world’s 
population in many ways: Reports 
on periods of drought, extreme rain-
fall, and severe storms are now part 
of the painful everyday life of many 
news programs. Even though na-
ture’s warnings have now been rec-
ognised in many places and have 
led to a massive expansion of re-
newable energies, the consequences 
of climate change are already con-
fronting many energy suppliers, 
network operators, and consumers 

with significant challenges. Accord-
ing to evaluations by the US energy 
supplier Enel, disruptions in the US 
power grid have almost quadrupled 
in the last ten years. In addition to 
the weather events already men-
tioned, an aging power grid com-
bined with the drastic expansion of 
data centers across the US creates a 
mix that repeatedly pushes the en-
tire system to the edge of its perfor-
mance. Energy suppliers and net-
work operators are alarmed and 
must develop technical solutions 

that ensure the energy security of 
many consumers. 

In addition to the classic provi-
sion of emergency power capacity, 
this also includes grid stabilisation 
to prevent blackouts from occurring 
in the first place. A technology that 
makes this possible is the station-
ary gas engine, which has become 
established in many parts of the 
world in recent decades, particular-
ly as part of combined heat and 
power projects. The biggest differ-
ence: While classic gas engines are 

2G Energy upgrades a gas engine for use as a demand response solution  Source: 2G
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designed for a system operating 
time of several thousand hours per 
year, “demand response” solutions 
only require a maximum of a few 
hundred hours yearly. There is in-
creasing potential for energy sup-
pliers to develop lucrative business 
models with the help of demand 
response solutions for larger cus-
tomers such as hospitals, data 
centers, and other industries. 

With efficient operations, network 
bottlenecks can be avoided, and 
consumers can rely on the security 
of electric supply. However, a cru-
cial building block for establishing 
such models is primarily the gas 
engine technology, which needs to 
be sufficiently upgraded for use as a 
demand response solution. 2G En-
ergy AG, a globally established 
manufacturer of combined heat 
and power systems, has accepted 
the challenge and is preparing to 
enter the new segment.

Development work carried 
out has made progress pos-
sible

Frank Grewe (Figure 1), board mem-
ber and head of development at 2G, 
smiles a little when he thinks about 
the current new product develop-
ment: “I would never have dreamed 
that we would one day be techno-
logically able to compete with diesel 
engines with our gas engines. In my 
early days at 2G and when the bio-
gas industry was ramping up, the 
motto was usually ‛full load ,̓ with 
more than 8,000 operating hours 
per year to generate as much feed-
in tariff as possible. With demand 
response, we are talking about a 
fraction of this runtime, but it must 
then be delivered with absolute re-
liability as soon as a network bottle-
neck threatens. First and foremost, 
this development is the best proof 
of the know-how combined with the 
huge innovation potential that our 
company now has.” 

The fundamental difference be-
tween classic cogeneration and 
demand response is noticeable: 
Whereas cogeneration is primarily 
about converting gas into electrici-
ty and heat with the highest possi-
ble efficiency, demand response is 
all about making electricity availa-
ble at the push of a button – without 
any heat extraction. But how exact-
ly did the new product come about? 

2G was intensively involved in 
developing mechanical and control 
solutions for rapid load jumps over 
a decade ago. With the increasing 
need to make biogas plants more 
operationally flexible – especially 
in Germany – the need for flexible 
operation of the gas engines in-
stalled in those plants had also in-
creased. Corresponding technical 
adjustments were necessary. Start-
ing with modified ramps, harder 
materials for the heavily stressed 
bearing shells, and changing igni-
tion timing, Grewe states: “The 
challenges at that time are certain-
ly not comparable to today’s de-
mand to replace diesel generators, 
but the development work on those 
former projects helped us. Ulti-
mately, it´s all about achieving the 
perfect balance between the mate-
rials used, efficient combustion 
chamber geometry, and coordinat-
ed control.“ Depending on the coun-
try and individual regulations, en-
gine ramps of ten seconds must be 
safely adhered to, which further 
increases the development chal-
lenges and takes them to another 
level.

Lambda 1 technology  
ensures low emissions

Shortly after the decision to develop 
a new product, it was clear that all 
development steps would be based 
on the existing Lambda 1 technolo-
gy used in the low-emission aura 
series. With its weakly charged 
turbocharger, this served as the 

basis for further development. 
Compared to a lean-burn engine, 
Lambda 1 technology produces NOX 
and CO emissions, which react in 
the downstream three-way catalyt-
ic converter and thus enable par-
ticularly low-emission operation. 
The basis for the demand response 
product is a new generation of en-
gines with stroke extension and 
increased power density, which 
makes the development possible in 
the first place. 

The first product under develop-
ment is a 12-cylinder V-engine, 
which will have 650 kW (ESP) of 
electrical power in the emergency 
power variant and 600 kW (LTP) in 
the grid stabilisation variant. The 
first tests started in October 2023, 
and the engine has successfully 
completed its first 600 hours of op-
erating time. Grewe is extremely 
satisfied with the experiences of 
the first few months, stating, “We 
are fully in line with our expecta-

“With demand response, we are 
talking about a short runtime, but it 
must then be delivered with abso-
lute reliability as soon as a network 
bottleneck threatens”, says Frank 
Grewe, board member and head of 
development at 2G   Source: 2G
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tions with the development and 
were able to gain valuable experi-
ence in the design of the core com-
ponents such as turbochargers and 
cylinder heads – especially given 
the very hot combustion of the 
Lambda 1 engine and the associat-
ed fatigue limits. We certainly ben-
efit greatly from our intensive de-
velopment work over the last few 
years. Without the know-how and 
the corresponding manpower be-
hind the project, such development 
steps would certainly not be possi-
ble in such a short time”.

Balancing quality vs. cost 

The biggest challenge in bringing 
the new series to market is not the 
technology, Grewe clarifies: “In this 
case, particular attention is paid to 
product costs. Since our company 
was founded, we have always posi-
tioned ourselves as a company with 
high technological and quality 
standards, which was not necessar-
ily the cheapest in terms of Capex 
costs. The strong cost-effectiveness 
of the 2G products was often a con-
sequence of the low Opex costs, 
which were due to high efficiencies 
on the one hand and an individual-
ly tailored service offering on the 
other.“ 

Grewe illustrates the extent to 
which the development of the new 
product takes place: “In the perfor-
mance class of the 12-cylinder en-
gine, we average specific invest-
ment costs of around €800 per 
installed electrical kilowatt for a 
CHP project. For a demand response 
solution, we are talking about a 
third of the price.” As there is no 
heat recovery from the engine, the 
costs are significantly lower. In ad-
dition, the structure, including the 
frame, is only fundamentally remi-
niscent of a classic CHP system. 

However, Grewe makes one thing 
clear: “The heart of the new product 
is and remains the engine, which, 

despite being designed as a demand 
response solution, must meet the 
highest quality standards.” In addi-
tion to its own research and devel-
opment, the German manufacturer 
benefits from an expanding supply 
network and expertise from its 
suppliers. “We traditionally involve 
our upstream suppliers closely in 
our strategic development projects 
and try to develop a sensitivity for 
our market and the requirements 
here too. The current demand re-
sponse project is certainly a prime 
example – also given the cost pres-
sure.”

Primary focus: US launch in 
2025

The idea of developing the product 
originally arose from colleagues at 
the 2G subsidiary in the US, where 
the need for a demand response 
solution was a direct result of the 
previously described mix of in-
creasingly extreme weather events 
and an aging grid infrastructure. As 
the electrical grid is reaching its 
limits, there is a need for technolo-
gies that can alleviate the con-
straints with rapid load switching 
capability. The official product 
launch is planned for mid-2025 in 
the US, with various field tests be-
ing completed beforehand. 

“The situation is extremely com-
fortable for us as a company, as we 
have had our own branch in the US 
for 15 years and our local colleagues 
have in-depth know-how in the 
market. The development of the 
demand response product, there-
fore, takes place in close coordina-
tion between the developers at the 
headquarters in Germany and their 
colleagues in the US. The same ap-
plies here, without this excellent 
teamwork, the development of such 
a project within a very short period 
of time would not be possible.“ How-
ever, Grewe makes it no secret that 
the US should only be the begin-

ning: „The growth story of 2G is 
based on innovation, passion, and 
the strategic establishment of net-
works and markets around the 
world. In many countries, there are 
many other potential applications 
and customers for whom this type 
of solution will be interesting in the 
future. The US is just the begin-
ning.”

The future focus: renewable 
gases and hydrogen

While switching from diesel en-
gines to gas engine-based solutions 
already significantly reduces CO2 

emissions, the medium-term goal 
must be achieving complete cli-
mate neutrality. Initially, the major-
ity of the systems installed in the 
US will be operated with natural gas 
due to its availability. However, 
Grewe proudly points to the history 
of 2G and his company‘s develop-
ment successes regarding renewa-
ble gases – especially with hydro-
gen. „Since the company was 
founded in 1995, we have concen-
trated on using gases of various 
qualities in our systems. We are 
particularly proud to see ourselves 
as one of the pioneers of the global 
market when it comes to hydrogen 
in CHP plants. So, it’s only logical 
that we always keep renewable 
gases such as biogas and hydrogen 
in mind when developing the De-
mand Response series. In the fu-
ture, the energy world will be de-
centralised and renewable – this 
applies to classic power plants as 
well as to our specialised demand 
response solutions. This claim 
should be self-evident.”
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