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Können E-Kraftstoffe die Erzeugungslücke
bei den erneuerbaren Energien
schließen? Ein Rückblick.
Eine große Herausforderung bei den Dekarbonisierungsbemühungen der Regierungen weltweit besteht darin, die hohe Verfügbarkeit von
elektrischer Energie in Zeiten der Nichtverfügbarkeit erneuerbarer Energien aufrechtzuerhalten. Eine Option, die derzeit diskutiert wird,
ist die Nutzung von überschüssiger Energie aus
erneuerbaren Energien zur Erzeugung und
Speicherung von E-Kraftstoffen. In diesem Beitrag wird die Verfügbarkeit von überschüssiger
erneuerbarer Energie am Beispiel Deutschlands
unter Berücksichtigung Redispatch und Spitzenkappung diskutiert. Der Strombedarf zur
Herstellung der E-Kraftstoffe, die Produktionsprozesse von E-Wasserstoff, E-Methan, E-Methanol oder E-Ammoniak sowie eine Kostenschätzung einschließlich einer Hochrechnung
der Kosten bis 2030 werden als Ergebnis mehrerer Studien detailliert dargestellt. Die physikalischen Eigenschaften der Kraftstoffe werden
aufgelistet, die sich aus verschiedenen Quellen
ergeben. Schließlich wird auf der Grundlage der
Gesamtkosten der Prozesse und ihrer Effizienz
die mögliche zukünftige Speicherung und Nutzung von überschüssiger erneuerbarer Energie
als Brennstoff zur Sicherung der Stromversorgung bei Dunkelflaute diskutiert. Darüber hinaus werden ihr Potenzial bei der Sektorkopplung zur Dekarbonisierung des Industrie- und
Transportsektors sowie die Auswirkungen auf
den Betrieb von modernen Erzeugungstechnologien wie Gasturbinen und Verbrennungsmotoren skizziert.
l
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A major challenge in the decarbonization efforts of governments across the world is to
maintain the high availability of electric
power during times of renewables unavailability. One option currently under discussion
is to use renewable excess power to generate
and store e-fuels. In this paper, the availability of excess renewables power at the example
of Germany is discussed considering re-dispatches and Tip Capping. The power demand
to produce e-fuels, the production processes
of e-hydrogen, e-methane, e-methanol or eammonia as well as a cost estimation including a projection of the costs to 2030 will be
detailed out as a result and summary of several studies. The physical properties of the
fuels are listed resulting from several sources.
Finally, based on the total cost of the processes and their efficiency, the possible future
storage and use of excess renewable power as
a fuel to secure power supply during dark
doldrums is discussed. In addition, their potential in sector coupling to decarbonization
the industry and transportation sectors as
well as the impact on operation of current
generation technologies like gas turbines and
reciprocating internal combustion engines
are outlined.

Introduction
In the recent years the development of renewable generated power has steadily
been increased mainly by strong growth of
on- and off-shore wind and photovoltaics.
This resulted in an increasing effort for the
grid operators on Transmission System Operator- (TSO) and Distribution System
Operator-level (DSO) for frequency and
voltage stabilization. In addition, legislation has decided for an additional, deeper
step to decarbonization the power sector.
The effect of the new market challenges
will be discussed at the example of Germany. The balancing of generation and consumption will require an extension of the
grid as described in the current but also in
future grid development plans [1]. Nevertheless, looking into the mid- and longterm targets, a deep decarbonization of the
power sector is decided and will be ensured
by an increasing CO2-tax from 10 €/tCO2 to
35 €/tCO2 between 2021 and 2025 in Germany. In 2026 the certificates will be traded in the price range between 35 €/tCO2
and 60 €/tCO2 [2]. Beyond 2026, CO2

emissions will be limited with a decreasing
volume year per year. The prices will be
generated on the market within the lower
and upper limits given by the politics to
achieve environmental protection goals.
As renewable generated power is not always available, storage technologies must
be implemented into the grid environment
for the power sector but also as an element
of sector coupling to decarbonize industry
and transportation sectors. Residual load
but also seasonal storage and power availability during dark doldrums must be ensured in the future grid. One path will
clearly be the use of excess (renewable generated) power to produce e-fuels for long
term storage and usage. Potential e-fuels
like e-hydrogen, e-methane, e-methanol or
e-ammonia are currently in discussion
which could be used in standard thermal
generation equipment like Gas Turbines
(GTs) or Reciprocating Internal Combustion Engines (RICE).
Even as of today, the increasing share of
renewable produced power based on wind
and photovoltaics in the momentary power
and averaged power mix require from the
TSOs and DSOs a high effort to keep the
power system balanced. In the years 2013
to 2017, the costs and capacity utilized for
re-dispatch and balancing management
have heavily increased. In 2017 the Tip
Capping, the cut-off of up to 3 % of renewable generation to protect the transmission
grid from overloading, has been introduced to limit the cost for re-dispatch. Both
is illustrated in F i g u r e 1 . The impact of
Tip Capping can be seen in the 12-month
moving average net capacity of the negative re-dispatch in the bottom part of the
graph.
In the years 2017, 2018 and 2019 the redispatch balanced the grid by 3.56 TWh,
1.65 TWh and -0.61 TWh as excess power
[2] while 4.27 TWh, 4.71 TWh, 5.15 TWh
have been capped by Tip Capping since the
introduction. This results in a potentially
available excess power of 7.83 TWh,
6.36 TWh and 4.54 TWh which would be
available for production of synthetic, storable fuels for times of dark doldrums and to
enable deep decarbonization as of today. A
further expansion of renewable generation
capacity and Power-to-X capacities would
allow a sufficient generation of e-fuels for
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Fig. 1. Overview about re-dispatch measures in Germany [3]. Top graph: monthly cumulation of
power increase and reduction-measures; bottom graph: monthly difference as excess
power available for long term storage.

generation, fuel generation for transportation or for the use in other sectors.
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Production of synthetic fuels and
energy intensity
The production processes for e-fuels are
standard processes known and optimized
for long times already. Hydrogen for example is produced via electrolysis of clean
(demineralized) water where basically water molecules are split into their substituents hydrogen and oxygen by applying an
electric potential at electrodes. The underlying details might get rather complex for
latest generation of high efficient electrolysis equipment where two main methods
are commonly available: PEM (proton exchange membrane) and alkaline electrolysis (AEC). Hydrogen is an important and
expensive feedstock for the production
process of the other e-fuels. Synthetic
methane, with molecules consisting of one
carbon bound to four hydrogen atoms, is
produced following the Sabatier process
using CO2 as source for carbon. The necessary CO2 can be used as captured form
other processes or directly captured out of
the air. The production of methanol is similar but first transforming CO2 into CO before letting it catalytically react with two
H2 molecules. Ammonia finally is produced
by reaction of hydrogen with nitrogen via

the Haber Bosch process. The nitrogen extracted from the air by state-of-the-art cryogenic air separation systems.
Comparing the energy intensity of production of the various fuels reveals interesting
insights. The assumptions about the process steps and their conversion efficiencies
are taken from C. Hank et. al. [4]. Following these assumptions, the total energy
consumption to produce synthetic fuels is
listed in Ta b l e 1 .
For hydrogen and methane, the figures
show values to produce the gaseous state
only and with subsequent liquefaction for
comparison purposes. The liquid state is
key for efficient transportation although,
especially in the case of hydrogen, the required energy for liquefaction is significant
(about 8 kWh/kg). Contrary, the energy
needed to liquify methane is almost 16
times lower.
The required energy to produce methane,
methanol and ammonia is almost identical.
Nevertheless, the processes to produce the
fuels are quite different, but they all need
hydrogen to be produced first as feedstock.
Hydrogen, especially if used as a pure,
compressed storage fuel, turns out to be
the best alternative amongst the e-fuels
considering the power demand necessary
for production. But even if liquified, the total energy required is still lower than for
the other e-fuels. For re-electrification of

Tab. 1. Energy consumption for production of synthetic fuels.
Methane/
Natural
gas

Liquified
Natural
gas

Hydrogen

Liquified
hydrogen

Methanol

Ammonia

Electricity required
[kWhel/kg]

28.7

29.2

53.5

60.3

11.4

10.8

Electricity required
[kWhel/MJ]

0.57

0.58

0.45

0.5

0.57

0.57

Total efficiency
re-electrification*

29 %

29 %

37 %

33 %

29 %

29 %

*) Assumes re-electrification in a combined cycle gas turbine power plant with an overall net cycle efficiency
of 60 % for all fuels.
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hydrogen, gas turbines of any size can be
upgraded to use blends with natural gas
with manageable efforts and cost. Other
technologies for re-electrification like fuel
cells are not yet available in sizes significant
for power grids or face significant technological challenges. The high NET efficiencies of gas turbines in combined cycle mode
up to 60 % and above are of high importance when it comes to use high cost fuels.
Nevertheless, for some applications it
seems very advantageous to process hydrogen to other fuels. Methane for example
can be used like common natural gas and a
large infrastructure around natural gas already exists. Using e-methane will require
to avoid gas leaks across the whole chain as
CO2 is captured from the atmosphere and
the >25 times higher Green House Gas
(GHG) impact of methane might again
drive the greenhouse effect. Assuming no
methane leakage, the overall process could
be classified as CO2 neutral. Common gas
power plants could transition to use of synthetic produced methane without any efforts. Ammonia is currently a hot candidate
for use as marine fuel with the potential to
replace high polluting heavy fuel oil. For
larger use ammonia requires proper caution because it is very toxic. Further, as carbon neutral fuel, it does not produce CO2 or
CO during combustion but NOx emissions.

Physical properties of different
fuels and the impact of their use in
combustion technologies
The physical properties of hydrogen, methane, methanol and ammonia are listed in
Ta b l e 2 in comparison to common hydrocarbon-based fuels like methane and diesel. These properties highly depend on reference conditions like temperature and
pressure but also on the reference used so
the collection of values from various sources should be used indicatively only.
Where methane as the main constituent of
natural gas and diesel as a standard backup fuel are well known and commonly used
in GTs and RICEs, e-hydrogen, e-methanol
or e-ammonia require special attention.
To achieve deep decarbonization, carbonneutral or carbon-free generation must be
differentiated in fuel specific production
and combustion processes. Carbon containing fuels like methane or methanol can
at a maximum be carbon neutral. CO2 taken out of the atmosphere or captured during other processes (e.g. anaerobic digestion) can be turned into fuels using renewable excess power. In case the carbonneutral produced fuel is combusted nearly
completely like in GTs, the entire cycle can
be classified carbon-neutral while RICE
still emit a significant amount of incomplete combusted fuel referred to as “methane slip”. In dual fuel RICE engines whose
ignition mechanism relates also on compression, a small fraction of diesel must al-
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Tab. 2. Comparison of physical parameters of current and future, synthetic fuels.
Properties
Formula
Density [kg/m3]

Methane

Hydrogen

Methanol

Ammonia

Diesel

CH4

H2

CH3OH

NH3

CnH1.8n
(C8-C20)

0.716

0.090

0.792*

0.609

0.846*

3

Lower heating value [MJ/m ]

35.8

10.8

15.8

13.6

36.0

Lower heating value [MJ/kg]

50.0

120.0

19.9

18.9

42.6

1,914

2,207

2,222

1,800

2,327

873

858

706

924

530

Adiabatic flame temperature [°C]
Auto ignition temperature [K]
Min. ignition energy [mJ]
Flammability limits [vol % in air]
Stochiometric air fuel ratio/mass

0.28

0.02

0.14

680

20

5 to 15

4 to 75

6.7 to 36

16 to 25

0.7 to 5

9.5

34.3

6.4

6.1

14.5

Limits of flammability
(equivalence ratio)

10.4

0.1 to 7.1

N/A

N/A

N/A

Laminar burning velocity [m/s]

0.38

2.9

0.5

0.12

0.13

Quenching gap in NTP air [cm]

0.7

0.064

0.66

0.699

N/A

0.21

0.63

N/A

N/A

N/A

Diffusivity in air [cm2/s]
*in [kg/l]
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ways be used to provide a pilot flame, even
when operating on gaseous fuels. As methane is a much more potent greenhouse gas
than carbon dioxide, even the use of carbon neutral fuels cannot be considered as
carbon neutral in RICE unless proper exhaust gas treatment measures are installed.
The use of carbon-free fuels like hydrogen
or ammonia would be categorized as carbon free in the power production process if
no pilot fuel must be used for combustion
and the fuel production process also does
not account for CO2 emissions.
Every type of e-fuels come along with its
own challenges and opportunities for the
use within GTs or RICEs.
e-methane
The use of e-methane is like the use of natural gas as of today for GTs and RICEs. To
produce 1 MJ calorific value of e-methane,
0.57 kWh of renewable power is required
based on calculations using comparable
data published by C. Hank et al. [4]. The
values might differ depending on the detailed technology used and assumptions on
future developments if projections are given. Based on these assumptions, green
methane with a heating value of about
8.0 PJ could have been produced in 2019
considering the power taken of the grid by
negative re-dispatch or Tip Capping in order to use them for re-electrification or
other sector coupling measures.
e-hydrogen
Compared to diesel and methane, the Lower Heating Value (LHV) per kg hydrogen is
very high. Nevertheless, considering the
low density of hydrogen, the volume flows
into the combustion chamber must be
much higher than using natural gas or
methane. This has can easily be considered
is GTs with minor modifications, but as
RICE have a fixed engine stroke displacement, they will have to be de-rated beyond

a critical hydrogen content of the fuel gas.
As the auto-ignition temperature of hydrogen is quite high, diesel will be required as
pilot flame in most self-igniting RICE designs. So even using a carbon free fuel, the
operation cannot be categorized as carbon
neutral. The very low ignition energy combined with the very low quenching gap of
Hydrogen results in the risk of an uncontrolled auto ignition. The high laminar
burning velocity brings high speed engines
in favor while larger engines commonly
used for power generation are typically medium or even low speed engines which cannot profit from this physical property. Special attention must be taken to prevent
from hydrogen induced embrittlement of
the high strength components of the engines like valves, valve seats or piston rings.
In GTs, up to significant hydrogen content,
only minor modifications will have to be
made considering the high diffusivity of
hydrogen. Beyond that, modifications of
the burners may become necessary to reflect the high volume flows and different
flame properties, but no changes to gas
generator or the downstream turbine are
required. These modifications are mainly
driven to limit the formation of NOx in Dry
Low Emission (DLE) technology. First
large-scale power plant projects with an H2
content of 60 % hydrogen are in development already [5].
To produce 1 MJ calorific value of e-hydrogen, 0.45 kWh of renewable power is required based on calculations using comparable data published by C. Hank et. al. [4]
and the values might differ depending on
the detailed technology. Based on these assumptions’ green hydrogen with a heating
value of about 10.1 PJ could have been produced in 2019 considering the power taken of the grid by negative re-dispatch or
Tip Capping in order to use them for reelectrification or other sector coupling
measures.

e-methanol
As an alternative to hydrogen also methanol is in discussion as an alternative renewable produced e-fuel. It’s main use in the
future might be a carbon neutral additive
to diesel to reduce the CO2-emissions of the
currently most important back-up fuel in
the power generation sector. With a power
demand of 0.57 kWh/MJ heating value it
provides a storage conversion rate in the
same range as methane but as a liquid fuel
it can be easily transported and stored so
the main use might be in transportation,
chemical feedstock or back-up power supply. A heating value of about 8.0 PJ of emethanol could have been produced in
2019 considering the power taken of the
grid by negative re-dispatch or Tip Capping
in order to use them for re-electrification or
other sector coupling measures. This is in
the range of 0,1 % of Germanys demand of
diesel in 2017 [6].
e-ammonia
As a potential carbon-free fuel, e-ammonia
has the potential for deep decarbonization
as well. It is easy to transport and store and
is currently produced according to the energy intense, but well-established HaberBosch-synthesis. Unfortunately, it causes
the highest amount of CO2 emissions from
all feedstocks in the chemical industry [7].
As e-ammonia is one of the most important
feedstocks for the fertilizer industry and
about 50 % the food production relies on
the production [8], and the ease of handling favors ammonia as an alternative fuel
also for ship propulsion, the future use as
fuel for power generation might be limited.
The low adiabatic flame temperature and
high ignition energy required creates some
challenges for the combustion of e-ammonia. In GTs new burners might need to be
introduced [9]. The ignition in RICE will
probably require diesel or other fuels as a
pilot flame or combustion promoter. The
share of the necessary combustion promoter and e-ammonia as fuel varies with the
load so especially in part load challenges in
balancing the different fuels to optimum
shares will need to be overcome. However,
also the low burning velocity will limit the
usage of RICE for full load operation. In addition, the risk of increased NOx emissions
might contradict to todays’ and future
emission legislation. As ammonia is poisonous and harmful to the environment, an
“ammonia slip” similar to the methane slip
in RICE must be avoided.
To produce 1 MJ calorific value of e-ammonia, 0.57 kWh of renewable power is required based on calculations using comparable data published by C. Hank et. al. [4].
A heating value of about 8.0 PJ of e-ammonia could have been produced in 2019 considering the power taken of the grid by
negative re-dispatch or Tip Capping in order to use them for re-electrification or
other sector coupling measures. This is in
39
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the range of 0.5 % of Germanys demand of
residual fuel oil for ship propulsion in 2017
[6].

as power producers. In general, high fuel
cost always negatively affect power projects. A brief summary on hydrogen prices
shall be given. Several publications considering different boundary conditions of
the production of hydrogen like region,
type of renewables and their shares, and
their associated cost vary as well. Projections are given for the year 2030 for which,
assuming the total production quantity of
hydrogen massively increases, scaling effects would reduce the hydrogen production costs. Altogether the projections based
on scenario 1 suggest prices of 2,700 to
4,500 €/ton hydrogen in 2030, considering
the levelized cost of production incl. capex
and opex, power price of renewables and
transportation. Averaging gives 3,600 €/
ton (equals 3.6 €/kg) or 110 €/MWh in case
we assume that 1 ton of hydrogen has an
energy content of 33 MWh/t which is
equivalent to 120 MJ/kg (LHV). Comparing 110 €/MWh for hydrogen with today’s
natural gas price of 25 €/MWh (Europe),
and assuming no major increase in gas
price up to 2030, a large gap in fuel cost
between natural gas and hydrogen exists.
The increasing tax for CO2 emissions, with
currently at about 25 €/t in Germany, can
be considered as an adder to fuel cost. This
makes gas more expensive compared to
CO2 free hydrogen. To balance both fuels to
the same cost level a CO2 tax of 400 to
450 €/t would be required in scenario 1. A
tax on this level would be highly unrealistic
and is far off the plans from at least the
German government [2].

VGB PowerTech - All rights reserved - Alle Rechte vorbehalten - © 2020

Economic evaluation of e-fuels for
seasonal storage
How economic is the production of synthetic fuels currently? Answering this question requires a comparison of the following
2 cases:
–– emission free production using only
“green” power, but considering the costof-energy of such green power, mainly
solar or wind
–– emission free production (like in case 1)
but only utilizing excess power that, otherwise, would have been curtailed. Basically, power cost would be zero or only
cover transmission cost
Anticipating the result of such studies, the
production cost of synthetic fuels of abovementioned cases are way more expensive
and energy intensive compared to traditional production methods like Steam
Methane Reforming for hydrogen production. Also, future projections in which process matureness and large-scale production of synthetic fuels are assumed, foresee
still high cost of energy, at least 2 times
higher than traditional fuels. Economies
switching to carbon neutral energy forms
will face significant disadvantages when
competing against traditional fossil-fuels
relying economies. Mechanisms to pare
this difference could be e.g. a CO2 tax on
the carbon footprint of goods, but this shall
not be discussed further in this paper.
The total production and transportation
cost of some synthetic fuels will be discussed based on an analysis carried out by
Siemens Energy [10] (F i g u r e 2 ).

Scenario 2 would reduce the cost of hydrogen. Reducing the cost of power by using
“free of charge” excess renewable power
would reduce the total levelized cost of
production down to 60 €/MWh which is
way closer to natural gas. Under these conditions a CO2 tax of around 170 €/t would
bring cost to the same level of natural gas.

Hydrogen is currently growing fast in popularity amongst ecological activists as well
€/MWhth

e-hydrogen
~ 320

e-methanol

e-methane

~ 180

~ 180

~ 160

Imports
from
best sites
abroad 1)
Electricity
(renewables)

~ 150

~ 50

2015 2025-2030

Benchmark
Prices (EU)
2019-2020

~ 110

bio-ethanol
90-110
SMR H2 3)
~ 10-16

~ 90

2015 2025-2030
2)

“black“ methanol
50

2015 2025-2030

~ 90

2015 2025-2030

bio-gas/methane
50-80
2)

The global trend towards deep decarbonization with an increasing share of renewable
power generation drives the power producers and grid operators not only to produce
the power instantaneously when required
as in the past, but also to produce excess renewable power. This can ensure a reliable
and carbon neutral (or even free) power
supply also during times of dark doldrums.
Several energy storage fuels like e-methane,
e-hydrogen, e-methanol and e-ammonia,
are currently under investigation.

Production of green e-H2 and e-H2-based
products at best sites abroad provides a
significant cost advantage compared to
Germany

~ 300

~ 200

Summary

e-ammonia

~ 500

~ 300

Germany
Electricity
(wind, mix
onshore,
offshore)

Considering that even today we have CO2
taxes around 120 €/t in Sweden, at least
this is not a completely unimaginable scenario. In addition, an economic cost evaluation will be necessary to identify the best
locations for hydrogen production. Locations of hydrogen production close to the
consumer would reduce the expensive effort of transporting hydrogen but on the
other side a facility close to the renewable
power production would avoid major investments in the transmission and distribution grids by using the gas grid for transportation of fuel.
Once available in large amounts, it would
have to be evaluated whether the decarbonizing potential of hydrogen wouldn’t be
higher if used in another sector, e.g. the
steel industry. Steel production is extremely CO2 intensive and accommodates for
around 7 % of global CO2 emissions. Using
hydrogen as a reduction element instead of
coal dust to decrease emissions here could
be even more effective than in the power
sector from environmental point of view.
Nevertheless, this technology still lacks industrial large-scale validation. Tests are
currently being conducted by many steel
producers e.g. Thyssenkrupp Steel in Duisburg, Germany.

natural gas
20-25

“black“ ammonia
40-45

i) e-hydrogen, electrolysis and use of Wind-/PV electricity
ii) e-methanol: green hydrogen and use of unavoidable CO2 of
industrial origin
iii) e-methane, similar to e-methanol
iv) e-ammonia, green hydrogen and Haber Bosch synthesis

Remarks:
1) Best sites PV, Wind w/o transportation & distribution costs to the EU
2) Prices for delivery to Europe, Methanex European Posted Contract
Price (MEPCP), 02/2020
3) Production costs based on Steam Methane Reforming (SMR)–H2
costs, feedstock natural gas with gas price 5,5-7 €/GJ,
no CO2 penalties

Fig. 2. P
 roduction costs of “green” e-fuels in Germany, compared to best sites abroad. Future values are extrapolations based on scaling effects and
technological improvements.
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E-hydrogen is the easiest fuel to produce
and, while storage and transportation create some challenges, it can be used as pure
fuel or mixed-up with methane. State of
the art gas turbines can already today handle up to 60 % of hydrogen blended in natural gas in DLE mode and up to 100 % in
Wet Low Emissions (WLE) or diffusion
flame combustion technologies. RICE combustion technology requires significant development on major components and, beyond about 38 % hydrogen content, a large
power de-rate. E-methane synthetization
requires hydrogen production first, and the
process is less efficient. On the other hand,
downstream technologies like gas pipelines, power plants, heaters, most of the
natural gas infrastructure, can remain as
they are. The effort to produce e-methanol
is similar to e-methane, but the fuel can be
added to liquid fuels and act as green backup fuel for use in GTs and RICE. The production of e-ammonia requires air captured
nitrogen with a power demand like the
other e-fuels using hydrogen as feedstock.
The combustion of ammonia as a carbon
free fuel would bring the advantage of zero
CO2 emissions but comes with the risk of
increased NOx output. As ammonia is currently used as a feedstock for the chemical
and fertilizer industry and, given its high
potential to decarbonization the transportation sector (mainly marine), the future
use for power generation might be very limited in the near to mid-term future. Considering the production processes, cost of production and potential for carbon free generation, hydrogen seems to be the easiest
fuel to further decarbonization the power
sector. All major original equipment manufacturers of gas turbines have committed,
although with slightly different timelines,
to continuously develop the ability to use
hydrogen fuel blends with a hydrogen content of up to 100 %. This commitment was

Can e-fuels close the renewables power gap? A review.

agreed within the EU-turbines organization
in January 2019 [11].
To conclude the initial question, “can e-fuels close the renewables power gap?” Yes,
they can under certain conditions. The
technological hurdles are low, but higher
cost compared to traditional power generation have to be partially compensated. Regulators and politics must create an environment where investments in Power-to-X
technologies get financially feasible. This
might be done via carbon taxes, feasible incentives for carbon emission reduction
measures in power generation or other
measures to shift the focus towards the production of e-fuels and utilize the whole potential of renewable power generation. Todays investment decisions for residual load
generation sites should also take the properties of future fuels mixes in the gas grids
into account to prevent from potentially
stranded assets requiring further high investments to stay online. Nevertheless, efuels will not only significantly sustain and
decarbonize the power sector using the seasonal storage capacities, their additional
potential to decarbonize transportation,
industry and other sectors in the mid to
long-term must be considered as well.
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VGB-Standard

RDS-PP® Anwendungsrichtlinie
Application Guideline

VGB-Standard

Teil 41: Power to Gas | Part 41: Power to Gas

RDS-PP®

VGB-S-823-41-2018-07-EN-DE. deutsch/englische Ausgabe 2018
DIN A4, 160 Seiten, Preis für VGB-Mitglieder* € 280,–, für Nichtmitglieder € 420,–, + Versandkosten und MwSt.

Anwendungsrichtlinie
Teil 41: Power to Gas

Application Guideline
Part 41: Power to Gas

Das vollständige RDS-PP® umfasst zusätzlich die Publikationen VGB-S-821-00-2016-06-DE und VGB-B 102;
empfohlen werden des Weiteren der VGB-S-891-00-2012-06-DE-EN und VGB-B 108 d/e.

Für eine effiziente Abwicklung der Aufgaben von Planung, Entwicklung, Bau, Betrieb und Instandhaltung einer
industriellen Anlage, ist es hilfreich, die Anlage zu gliedern und die einzelnen Anlagenteile klar und eindeutig
mit einem alphanumerischen Kennzeichen zu versehen. Eine gute Kennzeichensystematik bildet die Struktur der
Anlage und das Zusammenwirken ihrer einzelnen Teile genau ab.

VGB-S-823-41-2018-07-EN-DE

Für den Kraftwerksbereich wurde in Einklang mit den Grundnormen die Fachnorm DIN ISO/TS 81346-10 veröffentlicht. Sie ist die normative Grundlage für das RDS-PP®, das „Reference Designation System for Power Plants“.
Das vorliegende Dokument regelt die Anwendung des Kennzeichensystems RDS-PP für Power to Gas Anlagen.
Die Richtlinie enthält detaillierte Festlegungen zur Referenzkennzeichnung für Anlagenteile, die spezifisch für eine Power to Gas Anlage
sind (z.B. Elektrolyseur, Methanisierungssystem).
Für Anlagenteile, die projektspezifisch variieren, gibt die Richtlinie prinzipielle Anleitungen mit Beispielen, die im konkreten Anwendungsfall
sinngemäß umzusetzen sind. Dies gilt insbesondere für Hilfs- und Nebensysteme
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