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Teil 2 — Erdgasproduktion & Handel

INHALTSVERZEICHNIS

© Globale/Europaische Gasentwicklungen bis 2024
© 2030ff: Wahrscheinliche Gasentwicklungen

© Globale Transformation von Erdgas zu Wasserstoff

© Erdgasversorgung Deutschlands

© Gasproduktion (konventionell & unkonventionell) und Reichweiten

© Einige grofere Infrastrukturprojekte
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Erdgasmarktentwicklung — global, regional, national

Erd gas absatz 2017 Erdgas-Nachfrageprognosen'’ fiir die EU und OECD-Europa (indiziert mit 2015 = 100)
Quelle: Prognos (2017)

Erdgas- Mrd. m3/a  Trend Anteil an
verbrauch Gesamt-
2017 primar-
Energie
global 3670 | +2%l/a 23% 40 -
20 ~ k
EU 448 | +/- 0%/a 24% ‘ , ' ‘ ‘ . ‘
2015 2020 2025 2030 2035 2040 2045 2050
- 0O, 0,
D 96 +/ 0 /O/a 24 /0 —e— EU Ref (2016) ——— Cedigaz (OECD, 2015) —— ENTSOG European Green  — —~ |EA WEO 450 (2016)
—— ENTSOG Blue Transiton =~ ——— Exxonmobil (OECD, 2016) Revolution (2016) - =~ Greenpeace e. [rlevolution
(2016) —— |HS (2016) - -~ EE30(2014) (OECD, 2015)
—— Statoil Reform - = = High RES (2011) - =~ Greenpeace advanced e.
(OECD, 2016) [revolution (OECD, 2015)
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Erdgasmarktentwicklung — global, regional, national

Erdgasabsatz 2017 vs 2023

Veranderung des

Erdgasverbrauch 2017 Erdgasverbrauch 2023 Anderung : o
Anteils am Primar-
absolut :
energiebedarf
Mrd. m¥/a | Anteil an Mrd. m3/a  Anteil an
Gesamtprimar- Gesamtprimar-
Energie Energie
global 3670 23% 4010 21% +9,3% -2%
EU 448 24% 320 22,3% -28,6% -1,7%
D 96 24% 76 24,5% -20,8% +0,5%
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International gas trading: Movements in 2020

Major trade movements 2020
Trade flows worldwide {billion cubic metres)
=
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17.2w5e -
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6.1

W us
Canada
Mexico
M S. & Cent. America
B Europe
H CIS
B Middle East
W Africa
Asia Pacific — LNG Source: Includes data from CISStat, FGE, IHS Markit, PIRA Energy Group, Waterborne, Wood Mackenzie.
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Global gas demand,

split by demand sectors (2024)

Global gas demand,
split by region (2024)

4,069 4138

3992 4051
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B Commercial  mHeat m Transportation mFuel Gas

Source: Rystad Energy
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Global demand sector mix Global gas demand sector year-on-year v\

in 2022, split by region change, split by regions (2023) DVGW
Percent of total demand I Bcm
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European gas demand,

split by sector

Key European industrial plants
with shut-in production 2022

Bcm
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Source: Rystad Energy
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EU27 monthly gas consumption

Bcm
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40 EU gas consumption continued to
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Source: Eurostat; Rystad Energy
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Global power mix

split by energy source

Twh
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2022 global power mix by region
split by energy source

Twh

Total power generation by region
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Global gas production, split by region

Global gas production year-on-year
change (2021 — 2022)

v
DVGW
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Gas demand, production, and import/export volumes,

split by region
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Global gas demand,

split by region

Morth Americ South America
Year Bcm Year Bcm Year Bcm Year Bcm
2019 1,088 2019 159 2019 550 2019 170
2020 1,067 2020 146 2020 534 2020 158
2021 1,079 2021 165 2021 553 2021 167
2022 1,121 2022 153 2022 496 2022 164
2023 1,135 2023 157 2023 465 2023 169
2024F | 1,143 2024F | 155 2024F | 489 2024F | 170
s
Year Bcm Year Bcm Year Bcm Year Bcm
2019 567 2019 446 2019 898 2019 54
2020 574 2020 423 2020 906 2020 51
2021 598 2021 475 2021 280 2021 52
2022 589 2022 452 2022 264 2022 53
2023 616 2023 463 2023 995 2023 51
2024F @ 645 2024F | 4567 2024F | 1,038 2024F | 51

Source: Rystad Energy
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How to transport gas

|
i, /
| ' &Y //A.,/ﬂr

% L
Y
J J
e

Source: EUGAL

licuefactado
(- 1602C)

Compresor

Source: Wikipedia
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Global net gas export volumes,

split by flow type

Global LNG receiving capacity,
split by region
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MAIN VARIATIONS IN LNG IMPORTS:

2023 VS. 2022 (MT)
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VARIATIONS IN SOURCES OF LNG
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Major LNG flow in 2023

LNG imports in 2023 LNG imports in 2023

PAPUA NEW GUINEA

Major
LNG flows
in 2023

| Annual Rapart 7074 Fdition GIGNI_Annual Raport 2074 Felition - 91
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Bcm
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Bcm
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Russian pipeline gas flows to Europe by entry point

Million cubic meters per day ( MMcmd )
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Russian pipeline gas
iImports/exports with Asia 2022
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35
30
25

20 18.8

15

125

10

.5 Export Import Net export

E China Armenia = Azerbaijan m Kyrgyzstan
m Kazakhstan ®m Turkmenistan m Uzbekistan

Source: Rystad Energy



Global LNG trade flows 2023

Bcm Bcm
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European LNG imports by origin

Million tonnes (Mt)

12
10
]
| -
- .
? — = - |
0

EAN S S AR AT AT I AN IS P L | 2 A T, Y i
R R S °q0°eao°°5'° & @’bv‘*@’ﬁ?‘{\ SRR N <>°Q'S§\f<‘z' @"’vﬂé’ﬁ

mAlgeria mAngola mEgypt mEquatorial Guinea mFinland ®mFrance wmNigeria ®mOman w®Peru  mPuerto Rico Qatar mRussia mTrinidad & Tobago mlUs Other

Source: Rystad Energy

22 Prof. Dr. Gerald Linke, DVGW, Vorlesung RUB 2024/25 _



Bcm
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Estimated changes in EU27 gas availability from 2021 to 2022, v

split by source

Changes to flows from 2021 to 2022
|

Estimated values
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imports

2022

Source: Rystad Energy



Regasification utilisation in selected European Countries

Utilization vs. Nameplate capacity
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Source: Rystad Energy

24 Prof. Dr. Gerald Linke, DVGW, Vorlesung RUB 2024/25 _



Global liquefaction capex,
split by region

Russian LNG production capacity

Billion USD
Million tonnes
40
35
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m Russia HAsia Middle East
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® Portovaya LNG, RU Source: Rystad Energy; IGU LNG Report

Source: Rystad Energy; IGU LNG Report
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Daily European gas storage volumes and range in underground

storage, excluding Ukraine

Bcm
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Source: Rystad Energy
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Latest trends in gas storages in bcm (Quarterly Gas Review

of the Oxford Institute For Energy Studies)
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Source: Data from Gas Infrastructure Europe (GIE) Aggregated Gas Storage Inventory. 22 Graph by the author
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New LNG contracted volumes, New LNG contracted volume duration Dvg\

split by duration (2022), split by duration

Million tonnes Million tonnes

80

50
70 67.4 67.2 45
60 40 37.2
51.2 35
43%
50 40,
30
40
25 0.9 71%
30 20
15 60%
20
10
0 T% 5% M %
2015 2016 2017 2018 2019 2020 2021 2022 Asia Europe Portfolio
Eless than5 ®Between 5and10 = Between 11 and 20 More than 20 mless than5 ®Between 5and10 ®Between 11 and 20 More than 20
Source: Rystad Energy; IGU LNG Report Source: Rystad Energy; IGU LNG Report
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International natural gas prices

5D (real) per MMBtu
120 Reports of sabotage on the Mord Stream
pipelines and threats to energy infrastructure
100 as BEurope roiled under heatwaves Onset of Israel-Hamas war
Onset of Russia-Ukraine war riﬂult'_lts |r;_|;nce pr&ss:rti-dmth
80 heightens concerns over SNUENn o lamar gas fe
Fussian pipeline supply Initial fears abaut
60 strikes at Australian
Shortage of spot cargoes liquefaction facilities
A0 amidst extreme cold causes
price spike Forward curves
20
]
2.9 922 2.0 R i a2 a2 g g o
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T T 4 AT T 4 o e W l. e £ W
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—Henry Hub —LMNG Mortheast Asia—TTF
Source: Rystad Energy; Argus (LNG Northeast Asia)
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International natural gas price volatility

Standard deviation of daily prices,
calculated on a monthly basis
(USD (real) per MMBEtuU)

) Repm‘ts of sabotage on The Mord Stream Average volatility levels in 1H 2024
pipelines and threats to energy infrastructure were still 1.7x higher than in 2019
14 as Europe roiled under heatwaves
12 Onset of Russia-Ukraine war
heightens concemns over Initial fears about
10 H Russian pipeline supply strikes at Australian
liquefaction facilities
8 Shortage of spot cargoes
6 amidst extreme cold causes Onset of Israel-Hamas war
price spike results in price pressure with
4 \ shut-in of Tamar gas field
2
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Source: Rystad Energy, Argus (LMG Mortheast Asia)
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Die Turbulenzen des Jahre 2022 haben die Bedeutung einer ausge-

wogenen Energiepolitik (innerhalb der Energie-Trias) deutlich gemacht

Security

Energy
trilemma

Sustainability Affordability
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Emissions: Coal and gas in the Emission: Power generation and v

European power mix emissions from coal and gas in EU DVGW
Percent of coal -gas-mix MWh (left axis), Megatonnes CO2 eq. (right axis)
100%
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] -16% 900
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20% 200
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0% 0 0
2016 2017 2018 2019 2020 2021 2022 2016 2017 2018 2019 2020 2021 2022
= Power generation from coal and gas (left axis)
—Gas ——Coal ——Power emissions from coal and gas (right axis)
Source: Rystad Energy Source: Rystad Energy

32 Prof. Dr. Gerald Linke, DVGW, Vorlesung RUB 2024/25 _



Emissions: Coal and gas in the North Emission: Power generation and v\

, : - : DVGW
American power mix emissions from coal and gas in NA
Percent of coal -gas-mix MWh (left axis), Megatonnes CO2 eq. (right axis)
3,500
-5%
100% \ 2,000
90% 3,000
80% r
2,500
70% o \ 1,500
e -13%
60% _:/_/ 2,000
| G
50% 1,000
1 1,500
40%
30% 1,000
500
20%
500
10%
0% 0 0
2016 2017 2018 2019 2020 2021 202: 2016 2017 2018 2019 2020 2021 2022
Gas —Coal =—=Power generation from coal and gas (left axis)
= Power emissions from coal and gas (right axis)
Source: Rystad Energy Source: Rystad Energy
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Global energy-related GHG emissions,

split by energy source

Gigatonnes of CO, Equivalent

50
45
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35
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25
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5

2019 2020 2021 2022 2023 2024F

m Coal mQil mNMNatural Gas i Others

Mote: Mon-energy sectors such as Land Use, Land-Use Change and Foresktry
(LULUCF) and emissions from sectors where fossil fuel products are
used as a feedstock are not included. Qil refers to crude oil, natural gas
liquids, refinery gains and other liquids.
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Global GHG emissions, split by scenario

Gigatonnes of CO; Equivalent

50 Historical Scenarios === Trendlines
"'ttt based on
historical
2014-2024F*2 growth rates?
40 . m——2021-2024F
30 2. 2degrees
2. 1-degrees
2 O-degrees
20
1.9degrees
1.8degrees
10
1.7-degrees
0 \ 1.6-degrees
1.5degrees
-10

2010 2015 2020 2025 2030 2035 2040 2045 2050

dote: ' This analysis considers two trendlines: the 2021-2024F and the 2014-2024F trendline. Each uses a consistent
annual growth rate towards 2030, which is calculated as the average of the annual growth rates of the
historical years considered.
2 The 2014-2024F trendline excludes Covid-19 impackted years 2020 and 2021 from the average growth rate
calculation to adjust For the unuswally low and high growth rates observed in the respective years. Negative

emissions are due to removal of carbon such as carbon sinks and carbon capture, utilisation and storage
(Ccus) technology.
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Emissions: Global power emissions

in 2023, split by energy source

% proportion of power emissions

39 5%

21%
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m Coal = Matural Gas m Qil = Others
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Emission: Global power generation
in 2023, split by energy source

% proportion of power generation
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Emissions factor of coal vs gas combustion in powert

generation, split by technology

g CO2eq. /(KkWh
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Mokes: " OCTG: Open Cycle Gas Turbine
2 CCGT: Closed Cycle Gas Turbine

Source: Rystad Energy
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Electrification and new energy demand trends:

Electricity demand from US data centres
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Source: Rystad Energy
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Global gas demand scenarios from various institutions

Bem
6,000
IEEJ
Reference Case
5.000 Rystad Energy
2.2-degrees
Stated Policies
4,000
’ (2022)
Rystad Energy
3,000 1.9-degrees
Announced Pledges
(2022)
2,000 Rystad Energy
1.6-degrees
MNet Zero
1,000 (2022)
Rystad Energy
1.5-degrees
o}
2010 2015 2020 2025 2030 2035 2040 2045 2050

Sources: IEA; IEE Japan; Rystad Energy
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Global gas demand scenarios from various institutions

Share of electricity in
final energy consumption | Goals & policies assumptions
(2050)

. .. Final energy
Scenarios Power Generation in 2050

consumption CAGR

|EE) Reference 30% Gas, 36% Renewables 1.3% 29% Incorporates past trends and expected effects of policies and technologies to date,
Renewables vs 2021: x2.2 0.5% while reconciling energy security and climate action
IEA STEPS 13% Gas, 65% Renewables 11% 28% Reflects current policy settings incl. European Green Deal, US Methane Emissions
(2022) Renewables vs 2021: x4.0 0.3% Reduction Action Plan, China 14th Five-Yaar Plan.
IEA APS 6% Gas, B0% Renewables 0.3% 39% Assumes commitrments incl. Nationally Determined Contributions under the Paris
(2022) Renewables vs 2021: x6.0 0.1% Agreement, EU Fit for 55 package, and G7 Commitment will be met on time
g Assumes universal access to electricity and clean cooking are achieved by 2030 and
IEA NZE 0.1% Gas, 88% Renewabl 1.1%
2022 R a;,l 20;:‘"“8 DES 52% relies solely on emissions reductions within the energy sector to achieve 2050 net zero
{ ) enewables vs ! %8. 0.6% emissions
RE 2.2-DG 12% Gas, 69% Renewables 1.2% 22% Corresponds to global warming limited to 2.2°C with gas plays a crucial part facilitating
’ Renewables vs 2021: x3.8 0.0% the decarbonization process
RE 1.9-DG 7% Gas, 82% Renewables 0.8% 28% Corresponds to global warming limited to 1.9°C with a more gradual transition towards
’ Renewables vs 2021: x6.1 -0.3% renewable energy
RE 1.6-DG 3% Gas, 92% Renewables 0.2% 37% Corresponds to global warming limited to 1.6°C and requires a considerably aggressive
’ Renewables vs 2021: x9.7 0.5% transition, which the world has almost sufficient manufacturing capacity to meet
RE 1.5-0G 1.4% Gas, 94% Renewables -0.7% 41% Corresponds to global warming limited to 1.5°C and envisions net zero emissions by
’ Renewables vs 2021: x10.9 .0.3% 2050, but requires extensive carbon removal and investment in hydrogen and biofuels
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Global gas demand scenarios from various institutions versus

operational, approved and discovered assets (2010 — 2050)

Bom
Historical Scenarios
5,000
Rystad Energy
2 2-degrees
IEA Stated
4,000 Policies
Rystad Energy
1.Bdegrees
3,000
IEA Announcad
Pledges
2,000 Rystad Energy
1.G-degrees
IEA Met Zero
1,000 Emissions
Rystad Energy
1.5-degrees
2010 2015 2020 2025 2030 2035 2040 2045 2050
mmibandoned P raducing Under development Discowvery — Historical ™" Trendlines basad on historical growth rates
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Existing gas production by regions

7 Tcm
51 Tcm 4% ‘m ‘
Europe 51 Tcm Russia
North America

Asia

Producing @
South America ‘

Under has over 70% of 13 Tem
development ~ undiscovered

8%
Middle East
17 Tcm
7%
natural gas -

resources Africa

South America

Q

Australia

Source: Rystad Energy
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Gas production and import/export volumes

Bcm
1,800 Europe Asia Australia Africa Russia Middle East , North America ;, South America
1,600 IMPORTER IMPORTER EXPORTER EXPORTER | EXPORTER | EXPORTER EXPORTER Balanced

1,400
1,200
1,000

-200
-400 |8 2|8 2] 218 2|8 318 2 & 3
oo & RIS RIK IR IS g I8 g IS & &

[ Production = Demand &% Implied import needs  ##E Implied export potential

Source: Rystad Energy
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Potential LNG import scenario against operational

and approved production (2010 — 2050)

Million tonnes LNG

800

700

600

500

400

300

200

100

0
2010 2015 2020 2025 2030 2035 2040 2045 2050

mm Abandoned = Producing C—Under development —— Rystad Energy1.9-degrees

Source: Rystad Energy
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Green debt issuance against fossil fuel debt issuance

Billion USD

1,000
900
800
700
600
500
400
300
200
100

0
2014 2015 2016 2017 2018 2019 2020 2021 2022

m Fossil fuel m Green

Source: Bloomberg League Tables
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Global carbon pricing map

Canada's Carbon
Tax:
48 USD'tCO 2e

*~125USD'tCO2e

by 2030 EU ETS:

60 USD'tCO2e

3

USA’s Carbon
Tax:

12-30
UsSDtCO2e 7
*No federal

carbon tax but
some states

impose their
own taxes

¥
53
ﬁz -
P ;;/

ot e

N

Argentina 's Carbon Tax

5USDtCO2e 3USDtCO2e

y
" 7

Australia (Safeguard Mechanism ):

Chile’s Carbon Tax F P
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11 USD'tCO 2e

- ETS and carbontax implemented

ETS or carbon tax under
consideration/development

ETS implemented other pricing under
consideration/development

- ETSimplemented

- Carbon tax implemented

Carbon tax implemented, ETS under
consideration/development

Source: Rystad Energy; World Bank
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Gas decarbonisation framework

Conservation & : i
"o 5 & | o>
0 i !
L.Pﬂl:}[l. Demand response . Optimisation of processes and CHP Insulation
5€ |55 1 1
Low carbon gases
= ) — S
@ Fossil - =
Swap and Blend Swap some or all natural gas with low carbon gases such as hydrogen or biomethane

. @ B

y 4 =

Swa i
i Renewable power generation Electrification of processes i Electrification
Carbon capture :
a!ﬂﬂ . : - . - - I - - . - T
CCS in power ! CCS of industrial emissions ¢ Limited technological Feasibility

Source: Rystad Energy
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Energy conservation demand management measures

Demand measure i Impact on peak demand Impact on energy demand

Energy efficient
appliances

Reduce the overall

l * Cogeneration/ CHP energy demand

Demand response

Decrease Decrease
. Demand response )
— Shift peak demand to

Ecosystem off -peak hours (load

. - levelling)

integration
Decrease Unchanged

Source: Rystad Energy
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Power generation by primary energy sources (1,5° scenario)

TWh

70,000

60,000

50,000

40,000

30,000

20,000

10,000

1
Historically, fossil fuels dominated baseload capacity Moving forward, role of gas shifts away from baseload
1
1
1
i
1
1
1
H
i
]
2000 2005 2010 2015 2020 i 2025 2030 2035 2040 2045 2050
H Coal HLiquids H MNatural Gas B Biomass MNuclear Renewables

Source: Rystad Energy
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CO2 savings from coal-to-gas switching in selected regions

compared with 2010

Million tonnes CO2

201 2012 2013 2014 2015 2016 2017 2018
0 —
-200
-300
-400
-500
-600
m United States E China H Europe = India Rest of world

Source: IEA - The Role of Gas in Today's Energy Transitions, 2019
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6,000

5,000

4,000

3,000

2,000

1,000

: : : : v
Power generation by natural gas in varying degree-scenarios DVGW

Rystad Energy
2.2-degrees

Rystad Energy
1.9-degrees
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Rystad Energy
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53  Prof. Dr. Gerald Linke, DVGW, Vorlesung RUB 2024/25 _



Possibilities with renewable and low carbon gases

Levelised cost of hydrogen?* for selected Production cost forecast of green
countries (2023)%° hydrogen in the United States26

USD/kg of H2 UsD/kg of H2
3.5
9 8.4
8 76 Green H2 cost including IRA subsidy
7 3
6.0
6 56 EU
50 Hydrogen 2.5
5 Bank
auction
4 > Green H2 cost forecast
With IRA
3 subsidies 25 o4 2.6
20 20 -
2 15 1.6 15 _____EEbEe_HZiosl _____________
11 11
1 0.7 2023 grey H2 cost
0 1
Saudi Arabia United States Germany Australia Japan o> a? aC g a2 D 0P o o o of P oo S\ o D D
AT AR AR AR AR AR AR AR ART AR AR AR AR AR AR AR AR AP
mGrey H2 H Blue H2 H Green H2
 Grey H2 uses natural gas as feedstock, while blue H2 is the same except that all CO2 emitted is captured. In contrasg, Source: Rys tad Energy

green H2 is generated via electrolysis of water.

2% Results and calculations are based on Rystad Energy assumptions extracted from Ehe Rystad Energy Dynamix cosE
dashboards, with the capacity factors used ranging from 12% to 30%, CCS costs (bransport and storage) being 12 USDY
tonne of C0O2, and feedstock costs used ranging from 30 USDY Mwh to 120 USDyMIvh.

26 Cost reduction of green HZ2 is dependent on location of preduction (i.e., renewable cenditions and relevant renewable
power source), size of plant and technology and cost development of electrolyser. Lower prices can be achieved in
favourable markets. The Henry Hub 2022 average natural gas price was approximately 22 USD per MWh, compared Eo

the green hydrogen price abt 825 USD per MWh in 2023.
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Clean hydrogen cumulative capacity
post-FID projects only (2010 — 2030)

Million tonnes of Blue/Green H2
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Source: Rystad Energy
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Clean hydrogen cumulative capacity by
status, including pre-FID projects (2010-2030)

Million tonnes of Blue/Green H2

.

2010 2015 2020 2025 2030

m Operational FID¥Under Construction = Pre-FID

Source: Rystad Energy



Volumetric methane content and corresponding volume of

blended substance

Volumetric percentage of methane in blend (%) Increased volume (%)
100%
90%
93% 300%
80%
D e E2d =
70% of blend
= 250%
60%

20% hydrogen blend results ina 16%
volumetric increase of the blend

50% compared to pure methane to deliver
the same energy at the outlet
40% Hydrogen have lower volumetric 200%
energy density than methane
30% Reduce e .
TR e
20% -~ 150%
10% 116%
0% 100%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%
%vol hydrogen at 1 bar pressure and 15 °C
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Cumulative blue and green hydrogen capacity (right axis) against

gas demand expressed in hydrogen equivalent (left axis)

Million tonnes of H2 equivalents Million tonnes of H2
1,400 60
1,200 Assuming business as usual from 2022
Left axis: Global natural gas demand 2R
(H2 equivalents) 2030 supply: ~47.8
1,000 P million tonnes
40
800 Right axis: H2
2030: Even with pre-FID projects, global _ projects 30
clean hydrogen projects can only FulFil (incl. pre-FID)
600 around 4% of expected gas demand = "
Right axis:
REPowerEU target 20
rd
400 2?7
’l
2030: Operational and FID P
200 projects only Fulfil 0.3% of o 10
expected gas demand i Right axis: H2 projects
S (operational & FID)
0 — 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
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Contributions from CCUS .
CCUS capture projects pipeline CCUS capture projects pipeline against expected bvGew
(operational, FID, pre-FID) CCUS capacity across various scenarios
Million tonnes per annum of CO 2 capacity (MTPA) Mtpa
600 7,000
500 6,000
5,000
400
4,000
300
3,000
200
2,000
100 1,000
0 0
2010 2015 2020 2025 2030 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
W |ndustry ¥ Power generation H Direct air capture = Others  Industry mm Power generation o Others

I Direct air capture —RE15DG —RE19 DG

Source: Rystad Energy
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Prominent industry initiatives in reducing methane emissions

Initiatives Description

.
Global A global effort to reduce
thane emissions, launched
Methane ahe: ‘

at COP 26.
Pledge

A CEO-led initiative from 12
energy companies focused on
CCUS, methane emissions
reductions, and tackling
transport emissions,

G Ak Sk Cormafh b

GMP

Ol Al Gus Hothane Partnership 2.0

ekl METHANE
: GUIDING
s PRINCIPLES

A flagship oil and gas
reperting and mitigation
programme for methane
emissions

A partnership between
industry and government to
develop guidance in methane
emissions reporting and
reduction

{1332

The only initiative specifically
seeking to decrease methane
emissions in the LNG value
chain, created by the world's
largest LNG buyers

45%

60%

No specific targets
announced.

No specific targets
announced.
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Targets

To cut global methane emissions by at least 30% by 2030, using
a 2020 baseline.

Leading the oil and gas industry's response to climate change
and speeding up action towards net zero emissions, in
accordance to the Paris Agreement, which calls for a reduction
in emissions by 45% by 2030

Helping oil and gas companies understand their methane
emission profiles through five different levels of reporting and
subsequently mitigate these emissions in a cost-effective way,
focusing on the most material sources. To achieve 60% - 75%
reductions in methane emissions by 2030

To 1) continually reduce methane emissions, 2) advance strong
performance across the gas supply chain, 3) improve accuracy
of methane emissions data, 4) advocate sound policy and
regulations on methane emissions, and 5) increase
transparency.

The “Coalition for LNG Emission Abatement toward Net-zero”
(CLEAN), recognizes LNG as a transition fuel and aims to
increase the visibility of methane emissions with LNG
suppliers, and develop and share best practices to reduce
emissions

v
DVGW

Members

* v

Australia, France, Saudi Arabia, USA, and 146 other countries.

aramco n ﬁ. Em 0

Aramco, BP, Chevron, CNPC, and 8 other companies.

B

AR AkerBP
2i Rete Gas, Abu Dhabi National Oil Company, Adrigas SpA,

Aker BP, and 101 other companies

%% ADRIGAS

Baker S

apa fuerS O '

Apa, Baker Hughes, Beijing Gas, BP, and 23 other signatories.

JERMW=S

BEIJING GAS

Jera @ xocas

Kogas and Jera, with the suppport of the governments of
Japan, USA, Korea, Australia, and EU

Source: Global Methane Pledge; Oil and Gas Climate Initiative;

Oil and Gas Methane Partnership 2.0;

Methane Guiding Principles; Jera; Kogas
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Zusammensetzung des Primarenergiebedarfs 2019 und 2021

EEEEE
Primdrenergie:
O s
= | | =

- Mineralsl 1077

[ |
[0 Erdgas 1003 *
[ Erneuerbare 545
Daten der AGEB fuir 2021 B  Braunkohle 315
- I Steinkohle 291
1 Kachel = 100 TWh I Kernenergie 210
Rundung auf £25 TWh B Andere m

* Korrektur der Zwischenberichtsdaten

Quelle: DVGW, 2022
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Natural gas consumption in Germany 2021

Das Netz versorgt 1,8 Millionen Industrieabnehmer, Gewerbe
und Dienstleistungsunternehmen, lokale Kraftwerke und etwa
20 Millionen Warmekunden

» esist 500.000 km lang
» hat einen Wiederbeschaffungswert von 270 Mrd. Euro

= st die unsichtbare Infrastruktur, die ohne Baustellen in den
Ballungszentren den neuen Energietrager liefert

306 127 125 o

Haus- Gewerbe & Strom- BUEITITE & O 0)

: ) Kaltever-
Dienstleistung' versorsun
halte 8 g sorgung 10

Eigenverbrauch
Gaswirtschaft

366

Industrie

Terrawattstunden Energie aus dem Gasnetz

Quelle BDEW & EKS, 2022
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Zusammensetzung des Priméarenergiebedarfs 2023

Priméarenergieverbrach 2023:
Der EE-Anteil ist nach wie vor (zu) gering

1 Kachel = 100 TWh

B Erneuerbare Energie

. Erdgas

SIEEEE .
[ Steinkohle

EEEEEE
| Sonstige

. . % % % . Bl Kernenergie + Stromaustauschsaldo

. Quelle: AG Energiebilanzen e.V. und eigene Daten.
Summe: knapp 3.000 TWh (~ 30 Kacheln) Alle Zahlen auf 25 TWh gerundet
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Zusammensetzung des Priméarenergiebedarfs 2023

Biomasse Wind Solar Rest

Biomasse ist der gro3te EE-Kontributor.

Dekarbonisierung der Molekiile ist die

. ..... e T
m e

B Erneuerbare Energie

. Erdgas

SIEEEE .
[ Steinkohle

EEEEEE
| Sonstige

. . % % % . Bl Kernenergie + Stromaustauschsaldo

. Quelle: AG Energiebilanzen e.V. und eigene Daten.
Summe: knapp 3.000 TWh (~ 30 Kacheln) Alle Zahlen auf 25 TWh gerundet
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Direkte physikalische Gasflisse nach Deutschland nach

Staaten 2022 (bdew/FNB)

aus dem Ausland nach Deutschland
iiber GUP in Mrd. kWh
(einschl. sémtlicher Transitmengen)

Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jahr
2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022 2022

Russland 50,8 48,3 52,1 52,6 54,2 32,9 13,0 10,3 0,0 0,0 0,0 0,0 314
GJOOJz?_’GG’lO'uU'U _______________

40,8 36,9 38,5 41,2 35,0 34,2

0,0 0,0 0,0 0,0 0,0 0,0

Direkte LNG-Importe®* 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,9 1

* Erlduterungen hierzu auf Folie 3
** via deutsche Terminals und FSRU

Quelle: FNB Summenbildung fir Deutschland insgesamt aufgrund von maglichen Ringfllissen nicht sinnvoll.
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Direkte physikalische Gasflisse nach Deutschland nach

Staaten 2023 (bdew/FNB)

::sefgﬁl:ﬁ?‘s:\::: 'R::’: Deutschland Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jahr
(einschl. samtlicher Transitmengen) 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023 2023
Russland 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
p°|en ............................................................ 0 '0010 ................ 010 ................ 010 ................ 0'0 ................ 0‘0 ................ 0 ‘OOJO ............... OJO ................ OJO ................ OIO ................ 0’0 0’0

TSChEChIen ................................................... 0 'OOJO ................ 010 ................ 010 ................ 0’0 ................ 0‘0 ................ 0 ‘00’0 ............... 0’0 ................ 0’0 ................ OIO ................ 0’0 0'0

osterremh .................................................... 0 'OOJO ................ 011 ................ 010 ................ 0’0 ................ 0‘0 ................ 0 ‘00’0 ............... 0‘3 ................ 0‘5 ................ 115 ................ 0’7 ............ 3 '3

SChwelz ........................................................ 0 '00‘1 ................ 0‘3 ................ 012 ................ 0'1 ................ 0‘0 ................ 0 ‘0017 ................ 013 ................ 015 ................ 1)3 ................ 2’1 ............ 5 ’5 .....

BEISIEH ........................................................ 2 1'42010 .............. 20‘7 .............. 2316 .............. 24‘4 .............. 13‘8 .............. 14‘8 .............. 1 0’9 ............... 819 ............... 16’7 .............. 17’2 .............. 19’0 211’4

USSP PRUY I 2 9’423’8 .............. 24’2 .............. 24’4 .............. 22‘9 .............. 16‘2 .............. 16‘2 .............. 1 8’314’1 .............. 16’7 .............. 20’7 .............. 24’0 250’9

Danemark .................................................... 0 '1010 ................ 010 ................ 012 ................ 0’3 ................ 0‘1 ................ 0 ‘00’0 ............... 0’0 ................ 0’0 ................ OIO ................ 0’1 0’8

Norwegen ................................................... 3 8’835’4 ............. 38’7 .............. 37’7 .............. 37‘3 .............. 33‘6 .............. 3 5‘8 .............. 3 3’521’8 .............. 32’9 .............. 35’4 .............. 39’4 421’4

Frankremh .................................................... 1r7 ................ 2 12 ................ 013 ................ 011 ................ 0’8 ................ 0‘2 ................ 0 ‘10’0 ............... 0’4 ................ 0‘7 ................ 212 ................ 0’4 9'1 .....

D"e“emG_lmporte“ ............................... 3 '6415 ................ 419 ................ 619 ................ 7'1 ................ 6‘9 ................ 5‘4 ................ 6 ’25’5 ................ 5’5 ................ 518 ................ 5’6 70’0

* Erlduterungen hierzu auf Folie 3
** yia deutsche Terminals und FSRU

Quelle: FNB Summenbildung fir Deutschland insgesamt aufgrund von moglichen Ringflissen nicht sinnvoll.
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Direkte physikalische Gasflisse nach Deutschland nach

Staaten 2024 (bdew/FNB)

:lkisef(eir:;[ﬁ:s:\::::z;: Deutschland Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez Jahr
(einschl. samtlicher Transitmengen) 2024 2024 2024 2024 2024 2024 2024 2024 2024 2024%** 2024 2024 2024
Russland 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0
POIen ............................................................ 0'0 ................ D ’00’0 ................ 0’0 ................ 0'0 ................ 0'0 ................ 0'0 ................ 0 ’00’0 ................ 0,0 ...................................................... 0 ’0

TSChEChIen ................................................... Dro ................ D ’00’0 ................ 0’0 ................ Oro ................ Dro ................ 1r1 ................ 0 ’10,0 ................ 0,0 ...................................................... 1'1

osterremh .................................................... DrB ................ D ’20’1 ................ 0’2 ................ Oro ................ Oro ................ Dro ................ 0 ’00,0 ................ 0,0 ...................................................... 1'2

SChwelz ........................................................ 0'1 ................ 0 ’00’0 ................ 0’0 ................ 0'0 ................ 0'1 ................ 0'0 ................ 0 ’00’0 ................ 0,0 ...................................................... 0 ’2

BEIEIen ........................................................ 14'7 .............. 13’4 .............. 1 3’214’0 .............. 12'7 .............. 13'6 .............. 15'4 .............. 13’5 .............. 1 2,2 ............... 3,3 .................................................... 125’9

N‘edeﬂaj d .................................................. 19’5 .............. 17’9 .............. 1 8’418’8 .............. 13’8 .............. 15’5 .............. 15’1 .............. 14,1 .............. 1 6,1 ............... 5,2 .................................................... 155,3

Danemark .................................................... 0'1 ................ D ’00’0 ................ 0’0 ................ 0'1 ................ 0'1 ................ 0'0 ................ 0 ’00’0 ................ 0,0 ...................................................... 0 ’5

Norwegen ................................................... 4 Dro .............. 3 7’538’3 .............. 35’5 .............. 33r5 .............. 30’7 .............. 33’3 .............. 3 3,520,310’0 ................................................... 3 12,7

Frankremh .................................................... 1r1 ................ 2 ’00’1 ................ 0’0 ................ 0'0 ................ 0'0 ................ 0'0 ................ 0 ’00’0 ................ 0,0 ...................................................... 3 ’2

DlrekteLNG_lmporte” ............................... 6'44’96’3 ................ 6’3 ................ 7'2 ................ 7'7 ................ 4 '4 ................ 3 ,64’81’4 ..................................................... 5 3,0

* Erlduterungen hierzu auf Folie 3
** via deutsche Terminals und FSRU *** Monat nicht vollstandig

Quelle: FNB Summenbildung flr Deutschland insgesamt aufgrund von moglichen Ringfliissen nicht sinnvoll.
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Gasflisse an Grenzlubergabepunkten (bdew/FNB)

Nettoimport aktuelles Jahr: 578,7 Mrd. kWh

Nettoimport 01. — 09. Oktober 2024: 18,0 Mrd. kWh, aktuelles Jahr: 578,7 Mrd. kWh

in Mrd. kWh (aktueller Monat) in Mrd. kWh (aktuelles Jahr)

10 0 10 20 30 40 50 60 Saldo -30 10 50 90 130 170 210 250 290 330 Saldo
LNG-Importe** | 14 1,4 B ss0 23,0
Danemark 0,0 -0,8 \ 0,8
Frankreich 0,0 | 3,2 3,2
Niederlande 1,0 B 5,2 4,2 -25 155,3 129,7
Belgien B33 3,3 B 1259 125,9
Schweiz 0,1 0,0 85 | 0,2 -8,3
Osterreich -0,1 -0,1 -4,7 | 1,2 -3,5
Tschechien 0,7 | 0,7 11 -29,8
Polen -0,3 | -0,3 -3,4 | -3,4
Norwegen B 100 10,0 s 2,7 312,7
Russland 0,0 0,0

M Import [ Export

* Erlduterungen hierzu auf Folie 3
** direkt via deutsche Terminals und FSRU
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Gasfliusse aus Russland an ausgewahlten européaischen
Grenzibergangspunkten (Quelle: ENTSOG)

Gasflusse aus

Russland

an ausgewahliten
europaischen
Grenzubergabe-
punkten

—._ Gasleitungen, innerhalb EU
= N Gasleitungen, aulterhalb EU

-------- Gasleitungen, im Bau oder
geplant

Mengen am Tag des Datenstandes

Quelle: ENTSOG
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Gasfliusse aus Russland an ausgewahlten européaischen
Grenzibergangspunkten (Quelle: ENTSOG)

Gasflusse aus

Russland

an ausgewahliten
europaischen
Grenzubergabe-
punkten

—._ Gasleitungen, innerhalb EU
= N Gasleitungen, aulterhalb EU

-------- Gasleitungen, im Bau oder
geplant

Mengen am Tag des Datenstandes

Quelle: ENTSOG
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H Polen

M Tschechien

m Osterreich
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W Belgien

H Danemark
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Verteilung der LNG-Liefermengen nach Herkunftsland 2023

(Quelle: Vesselfinder, bdew, BGR, FNB)

Herkunft der LNG-Liefermengen

01.01.2023 - 09.10.2024

Norwegen
4%

Trinidad und 4
/ Tobago ’ g ¥
K
o UAE
1%
\ '.
Agypten

Angola 2%
4%

USA
87%

Die Gesamtliefermenge basiert auf Daten der Fernnetzbetreiber und wird dann anhand der Ladekapazitaten der
Quellen: Vesselfinder, BDEW, BGR, ENB beobachteten LNG-Tanker und ihren Entsendehafen den Herkunftslandern zugeordnet.
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Struktur des Erdgasaufkommens in Deutschland 2021 - 2023

(Quelle: ENTSOG, FNB, bdew)

200,0
m Russland
150,0
Niederlande
=
g 100,0 H = aN
- orwegen
i
= !!!!!!!!____________======!=== B Transite ins Ausland
o L LT TG LRLLEL Ll
B Sonstige via dt. LNG-
-50,0 Terminals

B Inlandische Forderung

-100,0
P A A P D 9 9 q ) L
S

RATOA 13 VP T I U G NG I IP0 S0 - IG5 B o3t
&\1@1‘ M e ko e N ke Ky et ket e e e e R B e D’L‘W’lwm W;Lwol W P D ar

0% @ o ot get et (e [ %3%\5.11%
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Struktur des Erdgasaufkommens in Deutschland 2023 - 2024

(Quelle: ENTSOG, FNB, bdew)

100
Niederlande
80
B Norwegen
e 60
E Sonstige Lander*
. 40
=
2 B Direkte LNG-Importe
= 20
® Inlandische Forderung
S H IO T
I I l I I I I I . . . . M Transite ins Ausland

¥ 1> q »
WO

2 B P P P B PP B b oAb ah ah b ah gk b
o7 7 g0 6P @ 0P @0 WP o o 0o ¥ 0¥ 0¥ o @ e @0
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Nettoimporte

Nettoimporte
Tageswerte 01.01.2022 — 24.10.2023

6,0 e
[ Flusse nach Deutschland (+) mmmFllsse aus Deutschland (-) =——Nettoimporte

-3,0

T 5 5
VPPN PR S SN S S P S S S PR P\ P S\ P\ S SN S S P P S S
Quelle: FNB
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Nettoimporte

Nettoimporte
Tageswerte 01.01.2023 — 08.10.2024

4,00 LA
350 " Flusse nach Deutschland (+) mm Flisse aus Deutschland (-) =——Nettoimporte

1,00
0,50

in Mrd. kWh

3,00 il il

2,50
|

L

1,50
e LT RNCV MRy

,Lgi%%}gl’b Q’f’ Q’L';g Q’L’b Q’L’b
o™

%)
oV
: P Lo R

O oM oY 0\»0 0“1'0 0\'0 0\'0 0‘/'0

72057, A
o A Fan g A o oF -
NSl 0“/'\:L 0\/0 RN 0\'0 oM 0*'0 0\'0 0“/0 0“/'0 NS

Quelle: FNB
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Struktur des Erdgasaufkommens in Deutschland

(Quelle: ENTSOG, FNB, bdew)

Monatliche Erdgas-Nettoimporte Deutschlands Kumuliert bisher.

2022: 628 Mrd. kWh

2024 bisher: 512 Mrd. kWh* ;g;i:: gﬁmrjm:
. . ra.
(Veranderung zum Vorjahreszeitraum gesamt: +0,1%)
100 — | Netto-Importe/Jahr
90 gesamt:

2022 : 926 Mrd. kWh
£ 80 2023*: 779 Mrd. kWh
E 70
g 60 w2023
£ >0 2024

40 .- - -
=@®=10-jahriges Mittel

30

20 Prozentangaben:

10 Veranderung zum

0 Vorjahresmonat

Nov Dez

Quellen: Entsog, BDEW, Stand 09/2024 * vorldufig
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Erdgasverbrauch in Deutschland in 2023

(Quelle: ENTSOG, FNB, bdew)

Taglicher Erdgasverbrauch 2023

Tageswerte 01.01. —31.12.2023, berechnet

7
Jan Feb Mrz Apr

6

5

4

in Mrd. kWh

3

2
1
0

Quellen: ENTSOG, DWD, eigene Berechnungen
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Erdgasverbrauch in Deutschland in 2024

(Quelle: ENTSOG, FNB, bdew)

Taglicher Erdgasverbrauch 2024

Tageswerte 01.01. —08.10.2024, berechnet

7 35
Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez

6 30
= 5 n 25
E 3
= 20
E £
2 3 15 @
L G

2 10

1 [ I“‘ g 5

0 ! ot : 0

B Gradtagzahl ——Verbrauch

Quellen: ENTSOG, DWD, eigene Berechnungen
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Prozentuale Speicherflullstande Deutschlands

(Quelle: GIE)

Prozentuale Speicherfiillstande der deutschen Erdgasspeicher

08.10.2024

100
90
oo
£ 80
= N
3 70
Q
% 60 w2020
g 50 2021
g 40 2022
5 30 w2023
©
e — 2024
: 20 0% UL L
- ® Ziele*
10
0

01.01. 31.01. 02.03. 01.04. 01.05. 31.05. 30.06. 30.07. 29.08. 28.09. 28.10. 27.11. 27.12

* Flllstandsvorgabe gemaR EnWG/ GasSpFullstV; gesetzliche Vorgabe gilt fiir jeden einzelnen Speicher.
Quelle: Gas Infrastructure Europe Die Darstellung beinhaltet die Daten aller auf gie.eu zum angegebenen Datum (Gas Day Start) erfassten Speicher.
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Gaseinspesiung uUber deutsche LNG-Terminals in 2025

(Quelle: Vesselfinder, bdew, BGR, FNB)

Gaseinspeisung uber deutsche LNG — Terminals
01.08.2023 —09.10.2024

t 5
4
=
23
Terminals im Regelbetrieb: 'E
@ Wilhelmshaven E 2
@ Baltic Energy Gate
1
© Brunsbiittel
0

N G IS (- J) o) o) S| ST B Vo ) o) o)

7 Q A A < N N X
R oF S NN W ® NN vg‘?a R oF
B Wilhelmshaven M Brunsbiittel Baltic Energy Gate

Quellen: Vesselfinder, BDEW, BGR, FNB
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Informationen zur Versorgungssicherheit und

Speicherreichweite im Winter 2023/24 und 2024/25

Der DVGW hat eine
interaktive, webbasierte
Karte zur Visualisierung der

Speicherfillstande
inklusive der beiden 6sterreichischen
Speicher 7Fields und Haidach

entwickelt

83 Prof. Dr. Gerald Linke, DVGW, Vorlesung RUB 2024/25

Karte zu den
Fullstanden der
Erdgasspeicher:

https://www.dvgw.de/themen/si
cherheit/versorgungssicherheit
-gas/fuellstaende-der-
gasspeicher-fuer-deutschland-
mit-
reichweitenprognose#/2023-
10-29

Fiillstande heute und historisch

1 e

2023
N an

Edlistand vom 28.10.2023

interaktiv: Filr histarische Filllstinde den Schieberegler bewegen. Kiicken Sie a

uf ein Bundesiand bzw. auf einen Speicher fiir weilere Infarmationen.



https://www.dvgw.de/themen/sicherheit/versorgungssicherheit-gas/fuellstaende-der-gasspeicher-fuer-deutschland-mit-reichweitenprognose#/2023-10-29

Informationen zur Versorgungssicherheit und

Speicherreichweite im Winter 2023/24 und 2024/25

Erganzt wird diese Tool zur Speicherreich- Berechungsverfahren zur
Darstellung durch eine weitenberechnung Speicherreichweite:
Speicherreichweiten- siehe ewp-Sonderdruck

b e r e C h n u n g Fiilllstande der Gasspeicher fiir Deutschland

und eine ausfihrliche o m

Erlauterung in der ewp energie | wasser-praxis

i Zur Obobilanz yom Trinkwasser
Leer  und Mincralw:

uuuuuuuuuuuuuuuuuu
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Preisentwicklung Erdgas Grofshandel 1/2023 — 10/2024

(Quelle: EEX)

Preisentwicklung Erdgas (THE) @:é:

01.01.2023 —08.10.2024

90 A 80,00 -
& 2023:53,59 €/ MWh
& 2024: 36,20 €/MWh

& 2023:40,86 €/MWh
@ 2024: 31,55 €/MWh

BN A N B I
& W= IS N

——Settlement Jahreskontrakt Frontjahr ——Spotpreis Day Ahead

Quelle: EEX
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Gas-Futures

01.01.2022 - 08.10.2024

Terminmarkt Erdgas: Jahresfutures (GOBY) @ :€

140 - —— Lieferjahr 2023
—— Lieferjahr 2024
120 -
—— Lieferjahr 2025
- 100 4 —Lieferjahr 2026
§ 80 - —— Lieferjahr 2027
W
=] Ao S,
40 - = .
VP
20 -
0 T T T T T T T T T T T
o o W o '\?" NG v N > N4 > N
N W ¥ o~ N W ¥ o° W R ¥ oF
Quelle: EEX
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Preisentwicklung CO2-Emissionszertifikate im Zeitraum

1/2022 — 10/2024 (Quelle: EEX)

Preisentwicklung CO,-Emissionszertifikate
01.01.2022 - 08.10.2024

120 -
&2022: 81,05 €/MWh
100 - &2023: 85,49 €/MWh
2024: 66,48 €/MWh
= 80 ~
S
60 -
)
o=
= 40 -
20 A
0 T T T T T T T T T T T
oy o >y oy oo ooy oW
& S ¥ oF \’b(\ W ¥ oF 7 W ¥ oF
——Settlement FEUA Dezember des jeweiligen Jahres
Quelle: EEX
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Erdgasabsatz nach Abnehmern in Deutschland (in Mrd. kwh)

(Quelle: AGEB, bdew)

1.010
1.000 914 923 033 952 941 959 955 Verkehr
g3y 858 g3g / Warme- und

Kélteversorgung?
Stromversorgung®
Gewerbe, Handel,

500 Dienstleistungen
Privathaushalte und

Wohnungsges.'

2012 2014 2016 2018 2020 2022

2022 vorldufig
Der Erdgasabsatz enthdlt nicht den Eigenverbrauch der Gaswirtschaft.

"ab 2018 einschl. Absatz an Wohnungsgesellschaften
2 einschl. BHKW <1 MW

Stand: 10/2023
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Wie heizt Deutschland?

Genutzte Heizungssysteme in Deutschland

Heizung und Energie - Basis: 41,9 Mio. Wohnungen*, Angaben** in %

[l studie 2023 [l Studie 2019

Gas-Zentralheizung

Ol-Zentralheizung

152
=39

Fernwérme

Gas-Etagenheizung

Elektro-Warmepumpe (Zentralh.)

w
o

Sonstige (Flussiggas-/Kohle-Zentralheizung, Gas-
warmepumpe u.a.) 44

Holz- 7 Pellet-Zentralheizung

o

(Nacht-) Stromspeicherofen

k: o

* Wohneinheiten, d.h. ein Mehrfamilienhaus mit sechs Parteien zdhit als sechs Wohnungen, ein Einfamilienhaus zéhlt als eine Wohnung. Daten zu
Wohngebduden finden Sie in der Studie , Wie heizt Deutschland?” 2023.

** Dargestellt sind nur die relevantesten Heizungssysteme, daher keine Summenbildung auf 100%

Stand: 11/2023

Quelle: BDEW-Studie: ,Wie heizt Deutschland? 2023 * Daten * Einbetten * Grafik bdeU.l

Energie Wasser. Leben,

Beim Heizen genutzte Energietrager

Heizung und Energie - Basis: 41,9 Mio. Wohnungen®*, Angaben in %

W studie 2023 [l Studie 2019

Gas 483
(Zentral-; Etagenheizung; Gas-Warmepumpe; ‘
Gaseinzeléfen) 482

al 234
(Zentralheizung; Olofen) 256

15,2
13,9

Fernwarme

Strom
Elektro-Wérmepumpe 2

Sonstige
(sonst. Zentral-/Einzelheizungen; Flissiggas;
Holz/Pellets; Kohle etc.)

Strom 1.8
Nachtspeicheréfen

Differenz in Summe durch Rundung; n = 6.426

'k

* Wohneinheiten, d.h. ein Mehrfamilienhaus mit sechs Parteien zéhlt als sechs Wohnungen, ein Einfamilienhaus zdhlt als eine Wohnung. Daten zu
Wohngebduden finden Sie in der Studie , Wie heizt Deutschland?” 2023.

Stand: 11/2023

Quelle: BDEW-Studie: ,Wie heizt Deutschland?” 2023 + Daten * Einbetten * Grafik bdel.U

Energic Wasses Leben,
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Wie heizt Deutschland?

Genutzte Heizungssysteme in Deutschland, Basis: Wohngebaude

- 2,5 % (2023)

1,5 % (2019)

Sonstige (Holz- / Pelleteinzeltfen,
Kohleeinzelofen, Einzelheizungen)

0,8 % (2023)
0,5 % (2019)
Holz- / Pellet-Zentralheizung

6,0 % (2023) weeereeessemsnsssssese
6,6 % (2019)

Fernwirme 0[N 0 RS ...

R Rl
2,3 % (2019)
(Nacht-)Stromspeicherdfen

19,5 Mio

e wchngebﬁude

3,4 % (2019)
Elektro-Warmepumpe
(Zentralheizung)

0,4 % (2023) .
0,6 % (2019)

Olofen 28,1 % (2023) wreerrerreerreer N O (2023) 1,2 %

29,8 % (2019) (2019) 1,8 %
Ol-Zentralheizung Gaseinzeldfen
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............. (2023) 38,8 %

(2019) 40,5 %
Gas-Zentralheizung

........ - (2023) 6,2 %

(2019) 5,4 %
Gas-Etagenheizung

Genutzte Heizungssysteme in Deutschland, Basis: Wohnungen

- 1,6 % (2023)

1,4 % (2019)

Sonstige (Holz-/ Pelleteinzelofen,
Kohleeinzeldfen, Einzelheizungen)

1,8 % (2023)
2,8 % (2019)
Holz- / Pellet-Zentralheizung

15,2 % (2023}

13,9 % (2019)

Fernwérme A 40000000 R ... (2023) 33,7 %
O O e e— (2019) 35,7 %

1,8 % (2023) wuives Gas-Zentralheizung

2,6 % (2019)
(Nacht-)Stromspeicherdfen
5,7 LYl R ——
2,2 % (2019)
Elektro-Warmepumpe

41,9 Mio

Wohnungen

(Zentralheizung)

0,8 Yo (2023) -t

0’6 % Ezmq). ------- (2023) 11,6 %

f)l,éfen - (2019) 9,8 %
LU (PIPRY) sy - (2023) 1,4 % Gas-Etagenheizung

25,0 % (2019)
Ol-Zentralheizung

(2019) 1,5 %
Gaseinzelofen




Wie heizt Deutschland?

Genutzte Energietrager in Deutschland

ice 5,6 % (2023)
Basis: Wohnungen 7.5 % (019
¢ Sonstige (sonst. Zentral-/Einzelheizungen,
L T o 0 K 0 S 0 ¢ i Flissiggas, Holz/Pellets, Kohle etc.)
2,6 % (2019) P

Strom (Nachtspeicherdfen)

5’7 % (2023)  seeerereresmsese e
2,2 % (2019)
Strom (Elektro-Warmepumpe)

15,2 0/0 (2023) ......................................................... (2023) 48,3 0/0

13,9% (2019) ) (2019) 48,2 %
Fernwarme 4 1 9 9 M I o Gas (Zentral-, Etagenheizung,
Gas-Warmepumpe,
Wohnungen Gaseinzeldfen)
23’4 % (2023)  seeeeemeeeneereeneeenen
25,6 % (2019)
Ol (Zentralheizung, Olofen)
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Teil 2 — Erdgasproduktion & Handel

INHALTSVERZEICHNIS

© Globale/Europaische Gasentwicklungen bis 2024
© 2030ff: Wahrscheinliche Gasentwicklungen
© Globale Transformation von Erdgas zu Wasserstoff

© Erdgasversorgung Deutschlands

© Gasproduktion (konventionell & unkonventionell) und Reichweiten

© Einige grofere Infrastrukturprojekte
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Conventional natural gas reserves

Global gas flows and quantities Three quarters of the global reserves can be
found inside the strategic ellipse

Annual production 3670
Global reserves 197 100
Global resources 850 000
Globally remaining 1047 100
potential

Strategische Ellipse

mit ca. 74 % der konventionellen
und ca. 70 % der Welterdgasres
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Definition of ,,Reserves and Resources*

The Bundesanstalt fur Geowissenschaften und Rohstoffe (BGR) in Hannover uses
the following definition:

Reserves (confirmed reserves):
Part of the total potential, which has been detected with great accuracy and which can
be produced with the currently available technical means in an economic way.

Resources:
Part of the total potential, which either has been detected, but is currently not
economically producible - or has not been detected geologically.

Total potential:

The sum of reserves und resources, which means the remaining potential that is
available for future consumption.
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Definition of the static range of reserves, ressources and

remaining potential

reserves

Static range = _
current yearly production




Conventional Natural Gas, Reserves-to-Production Ratio 2015

99

Country Reserves-to-Production Ratio in years
Reserves Remaining Potential
Russia 75 312
Iran 167 216
Qatar 146 158
USA 128 323
Turkmenistan 12 82
Saudi Arabia 77 302
United Arabian Emirates 95 217
> 69 200
World 55 289
1) Reserves + Resources = Remaining Potential Source: BGR 2016
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Other Energy Gases

Further energy gases

There are 3 big ,,shale gas reservoirs“: Southern
North Sea, Northern Germany, Poland. However: so

Apart from conventional natural
gas, so-called unconventional
natural gas is also produced (for
example shale gas in the U.S.A.
and coal bed methane in Australia)

Europe, however, relies on an
increasing production of biogas,
biomethane and hydrogen as well
as their derivatives, such as
synthesis gases
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Unconventional natural gas: types

» Gas stored in
porous sandstone

* low vertical permeability

* no gas flow without ,fracs”
(naturally or artificially created)

Source: Schlumberger 2010
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Shale Gas

» Gas stored in
,bedrock®

* very low permeability

* Necessity of ,Fracs”

Coal Bed Methane

» Gas stored in
coal bed

» Natural fracs often filled
with water or gas

* Decisive measure:
Removal of water



Methane hydrates

Relevance for our future Pictures of methane hydrates and the principle
embedding of methane in ice crystals
energy supply

Methane hydrates - energy source of the
futurein the long term?

Potential: twice the energy content of the
natural gas, mineral oil and coal deposits
of the world

However: At present there is no known
technical and economical method of

extraction. Climate policy reinforces 3
these challenges enormously Wasser-Molekala
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The European gas network is well developed and secures
gas liquidity (1/3)

The gas network continued to be
expanded in recent years.
Project example:

OPAL
approx. 480 km DN 1400/PN 100 from Greifswald
to Olbernhau (Erzgebirge), investment: approx. 1

billion €

Gazelle

approx. 160 km DN 1400/PN 84, from
Brandov/Olbernhau (Erzgebirge) to Waidhaus
(Bavarian Forest), investment: approx. 400 million €

NEL (Northern European Natural Gas Line)
approx. 440 km DN 1400/PN100, investment:
approx. 1 billion €, continuation from Greifswald to
the region around Bremen (Rehden), from there
connections in direction of Benelux, France, UK

Commissioning: 2012 — 2013 —— Goctorer veroinckngen
Dimensioning: approx. 440 km DN 1400 PN 100 B e um e rocnn

Pipelines aus Nerdafrika
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Geplante Verbindungen @ Land mit LNG-Hafen

B nord stream 2 EU-Binnenmarkt
Il Ficeines aus dem Kaspischen Meer
I Eurcpaisches Gasnetz




The European gas network is well developed and secures

gas liquidity (2/3)

SINAUO

The gas network continued to be %
expanded in recent years. :
Project example: S

RUSSIA

TUI’k Stream \-'\N\//-f\L\;- BLACK SEA
4 offshore lines through the Black Sea (910 km DN f’\)
800/PN 335). Capacity: 63 billion m3/a (20°C)

Landfall at Kiyikdy (European part of Turkey),
onshore continuation to Ipsala (Turkish-Greek
border). Length: 1100 km, 910 km offshore

In operation: since 2020

TAP

Directed from the Turkish-Greek broder via Greece,
Albania and the Adriatic Sea (offshore) to Southern
Italy; upstream: TANAP (Trans Anatolian Pipeline)
and SCP (South Caucasus Pipeline)

Length: 878 km , 113 km offshore

In operation: since 2020

WS
A
e esEENL TN /P\" \
editerranean > é a T-R-,Nc. \ SYRIA ‘
—1—\.‘1—:3. : C LE| 5 IRAI
‘“NO»' / o L
' —
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The European gas network is well developed and secures
gas liquidity (3/3)

»
o
I :
I FRANKREICH
» 2]
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Nord Stream |
and II: out of
operation since
9/2022

-

Die Auslastung der Nord Stream-Pipeline
ist seit der Erdfinung im Jahr 2011 kontinuierlich gestiegen,
sodass nunmehr fast die gesamie jahrliche Kapazitat von

55 Milliarden Kubikmetern

genutzt wird.

Die Pipelines werden sich etwa

1.230 Kilometer

von Russlands Kiiste
durch die Ostsee
bis zur deutschen
Kiiste erstrecken.

© .1 153 rr:'m Die Leitungsstriinge
P : werden Uber einen konstanten
Innendurchmesser von

. O . 1.153 Milimetern

(48 Zoll) und eine Wandstarke von bis zu

biszuaimm 41 Milimetern e

Jedes der betonum- D:D
mantelten Rohrstlcke ist

12 Meterlang ~ 24:000 kg
und 24 Tonnen schwer.




Tab. 4: Inventar der in Betrieb oder Bau befindlichen Anlagen bzw. weitere

Deutsche LNG-Projekte geplants Regasizeungsaniagen

Eigner Ort Art Inbetriebnahme
Betreiber

202272023
Uniper Wllhelrl;sha'.'en FSRU 91.12.22 B

ggg“;';"'“ Lubmin | FSRU 14.01.23 45 nﬂl'c’igﬁ“gegf‘:nhi
German LNG
Terminal (KfW,
Gasunie,
RWE), DET
2023/2024
German LNG
Terminal (KfW,
Gasunie,
RWE), DET
Hanseatic
Energy Hub
(Buss-Gruppe,
Partners
Group, Dow},
DET

L Mukran Il FSRU 10/23 5
Regas

TES, EON, Wilhelmshaven
ENGIE, DET Il
2024/...
German LNG Land-
Terminal (KfW, | Brunsbiittel 2025 8 NH3 Ready

Gasunie, RWE) terminal
Hanseatic

Brunsbiittel | FSRU 20.01.23 3.5 Erste Anbindung

Brunsbittel | FSRU 12123 5 Zweite Anbindung

Stade | FSRU 01724 3

FSRU a1/24 4

Energy Hub Land-
uss-Gruppe, Stade ) 2025 13 Bio LNG, SNG
Ppe terminal

Partners
Group, Dow)
TES, Uniper Land-

Wilhelmshaven . 2025 16 SNG (eNG)
terminal
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Possible future projects?

Gaspipeline East Med

Geplante Gasversorgung Europas Uber East Med*

-== Grenze der exkl. Wirtschaftszone nach UN-Seerecht
-~ Mogliche Gasfelder

o Sofia L5
. .
e . Istanbul O Ankara
.
Griechenland ‘--.‘ e
Athen [
o ALS

e
L TS

NL N -
o
v
et
“‘n aues %
. ~-
Bengasi ?
. 2
Lines Agypten
HANDELSBLATT *Teilweise im Bau * Quelle: East Med
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Mittelmeer-Pipeline

Neues Riickgr
fiir Europas
Gasversorgung?

Eine Pipeline soll zunichst Erdgas und spiter
Wasserstoff aus dem Nahen Osten nach Europa
bringen. Aber: Das Projekt ist politisch umstritten.

Diskurtiert wird das Pipelineprojekt
schon seit Anfang der 2000er-Jahre,
als Israel vor seiner Kiiste mit der Gas-
forderung begann. Lange gab es Zwei-
fel an der Wirtschaftlichkeit des Vor-
habens. Der Bau soll sieben Milliarden
Euro kosten. Auch der Streit iiber die
Abgrenzung der Wirtschaftszonen im
ostlichen Mittelmeer bremste die
Plane. Aber die gestiegenen Gaspreise,
die Versorgungsengpasse in Europa
und die Bemiuthungen der EU, sich
vom Lieferanten Russland abzuna-
beln, lassen das Projekt in einem neuen
Licht erscheinen.

at




Teil 2 — Erdgasproduktion und Handel
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IGU: Global Gas Report, 2024
Global Gas Report 2024 Edition — IGU

IEA: Gas market Report, Qx-2024
GIIGNL 2024-Annual-Report.pdf

bdew: Monatlicher Erdgasverbrauch in Deutschland

— Vorjahresvergleich
Monatlicher Erdgasverbrauch in Deutschland -
Vorjahresvergleich | BDEW

AGEB (Arbeitsgemeinschaft Energiebilanzen):
Berichte » AG Energiebilanzen e. V. (ag-
energiebilanzen.de)

DVGW: Die Transformation zu Neuen Gasen hat
begonnen, 2024:
transformatonspfad-neue-gase-rueckenwind.pdf

(dvgw.de)

IEEJ Outlook: Complexity of achieving the energy
transition under multiple pathways, has been
released.: |EEJ Outlook 2024

Global Gas
Report 2024

DIE TRANSFORMATION ZU
NEUEN GASEN HAT BEGONNEN .
UHD BRAUCHT POLITISCHEN RUCKENWIND.

AN

_

ol G



https://www.igu.org/resources/global-gas-report-2024-edition/#:~:text=Key%20Messages:%20Global%20gas%20markets%20stay%20in%20fragile%20equilibrium,%20with
https://giignl.org/wp-content/uploads/2024/07/GIIGNL_2024-Annual-Report.pdf
https://www.bdew.de/energie/monatlicher-erdgasverbrauch-deutschland-vorjahresvergleich/#:~:text=Vorjahresvergleich%20f%C3%BCr%20Haushalt%20und%20Industrie:%20So%20viel%20Energie%20aus%20Erdgas
https://www.bdew.de/energie/monatlicher-erdgasverbrauch-deutschland-vorjahresvergleich/#:~:text=Vorjahresvergleich%20f%C3%BCr%20Haushalt%20und%20Industrie:%20So%20viel%20Energie%20aus%20Erdgas
https://ag-energiebilanzen.de/presse/berichte/?from=2024&to=2024&arciv=0
https://ag-energiebilanzen.de/presse/berichte/?from=2024&to=2024&arciv=0
https://www.dvgw.de/medien/dvgw/leistungen/publikationen/transformatonspfad-neue-gase-rueckenwind.pdf
https://www.dvgw.de/medien/dvgw/leistungen/publikationen/transformatonspfad-neue-gase-rueckenwind.pdf
https://eneken.ieej.or.jp/data/11456.pdf
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