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Gazprom has announced that it would reduce deliveries of Russian gas to Europe through the Nord Stream 1
pipeline from 27t July to 33 mem/d (~20% of capacity), down from about 62 mcm/d in recent days, for an unknown
duration

European gas prices jumped following the announcement, closing in on record highs set shortly after the start of the
Russia-Ukraine war

Gazprom has not redirected lost NS1 volumes through other import routes, and is not likely to make up for missing
volumes via other sources of supply

The reduction will make it more difficult for EU member states to reach their storage targets of 80% full by 1st
November, and harder for those countries that have set even higher targets, such as the 95% set by Germany

However, member states were in total as much as 3 bcm ahead of their 15t September intermediary stock target,
which would be enough to offset the reduction in Russian gas imports, even if reduced NS1 flows continue until 1st
November

The EU has also committed to voluntarily reducing winter gas demand by 15% (~45 bcm) in 1 Aug-22 to 31-Mar-23,
which would more than offset the drop in NS1 flows

= The measures could include reductions of gas consumed in power sector, fuel switch in industry, national
awareness campaigns to reduce consumption, targeted obligations to reduce heating and cooling and market-
based measures such as tenders or auctions to cut consumption

= Member states will be able to implement measures of their own choosing, and the EU has outlined several
exemptions and possibilities to request a derogation from the reduction target

= The target is ambitious and contentious, with several member states opposed to the original proposition. It could
require substantial reductions to industrial activity if governments seek to preserve gas use by households and
other protected customers




@ Background

After annual maintenance, NS1 started flowing again on 215t July at AUR < RA
40% of capacity; Capacity due to drop again to 20% on 27t July
Average daily Russian gas deliveries to Europe! since Jan 2022 = On 14t June, NS1 flows dropped
mcm/d to 100 mecm/d when Gazprom
650 announced that 5 out of the 8
turbines in the Portovaya
600 NS1 returns from compressor station are offline
550 European buyers maximise Force majeure on the Sokhranovka entry maintenance on = On 16t June, NS1 flows were
500 Rlsssw.\n IT'?grts°m Mar-Zﬁ as the point takes away 32.4 mcm/d (or ~1/3) 21st July at 40% of further reduced to just 62 mcm/d
450 prihtianivtirias of Ukraine transit capacity capacity (or 40% of capacity) after another
an european prices . turbine went offline, leaving the
400 4 NS1 zll’zel'metil%\:;s ; compressor station with only two
ropped to jus o . .
330 usu;lplevelsjin mid—J(:Jne operational turbines
300 = NS1 was restarted from
250 maintenance on the 215t of July,
flowing at similar levels before the
200 maintenance (62 mcm/d).
150 However, Gazprom announced
further reductions to flows that will
100 reach 33 mcm/d (~20% of capacity)
50 on 27t July
0 = There has been no redirection of
Jgg' F;g' Ng' A2p2r— /éazy i J;g Jzuzlz the lost NS1 volumes through
- other import routes; Yamal-Europe
With the sanctions against Europol Gaz, NS1 is shut down for a 10-day has been halted since May-22, the
YamaI-Europe route is indefinitely halted annual maintenance peHOd UA corridor was utilised at 37% of
Il Other Poland M TurkStream Nord Stream 1 contrac’F capauty, ar'1d TurkStream
B Ukraine transit I Yamal-Europe went briefly offline in Jun-22 for

maintenance
1) Shown capacities (dashed lines) are cumulative, starting from Nord Stream 1, Yamal-Europe, Turk Stream and Ukraine. Other marginal routes, including about 15.7mcm/a of additional

capacity at the Belarus-Poland border, were excluded. Additionally, Turkey and the Baltics have been excluded. 2) Latest update: 26 Jul-2022
Sources: Aurora Energy Research, ENTSO-G 3



@ Background

European gas inventories ended 20t July at robust levels (65% full)
and are still within target of achieving 80% full by 15t Nov

Northwest Europe! Southern Europe?
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AUR < RA

Gas inventories in Northwest
Europe ended 20t of July at
31.1 bem (or 65% full), in line
with the 5-year average

Robust storage injections in
April, May and June were
followed by slower injections in
July due to declining Russian
pipeline flows amid the annual
maintenance of NS1

Several underground gas
storages that Gazprom used to
hold capacity have started
filling for the first time since
2019 but at a slow rate; by the
20t of July, Rehden (DE) was
34% full, Bergermeer (NL) 45%
and Haidach (AT) 57%

EC’s proposal that EU storage
sites should be 80% full by 1
November 2022 and 90% full
by 1 November 2023 and
onwards has been ratified in
Jun-22



@ Background

German storage injections slowed when NS1 flows reduced whilst AURSRA
injections in the rest of the EU were largely stable

Daily European UGS net injections?
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@ Outlook

TTF futures remain well above JKM for the rest of winter and prices

AURSRA

have been above NE Asian prices since March on lower Russian imports

Traded average front-month gas prices
$/MMBtu (nominal)
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@ Outlook

Gas prices on the curve have remained in deep backwardation with Nord AURSRA
Stream 1 flows set to fall even further below capacity

Dutch TTF future prices! react to conflict escalation

EUR/MWh
200 Early July, the drop in Nord Stream 1
— flows drove prices near record highs as
the market factored in the risk of flows
/\ not returning to previous levels
— Prices eased again following the end to
150 annual NS1 maintenance on 21 July, as
flows returned to pre-maintenance levels
Prices jumped again following Gazprom'’s
announcement that flows through NS1 will fall on 27
100 July to 33 mecm/d because of an ongoing dispute
over the return of refurbished compressors
50

In June the curve jumped
as Russian gas flows to
some European countries
stopped
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@ Outlook

Gas storages in the EU need to inject at least 15.8 bcm by 15t Nov-22, AURSRA
and Germany upped its own filling target by 3.4 bcm

EU gas stocks and targets in the draft European Commission law for 2022
bcm
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@ Outlook

On 26t July Members States agreed to voluntarily reduce winter gas

demand by 15%, prompted by the drop in NS1 flows

EU winter gas demand

bcm
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Target 15%
reduction in gas
demand for each
Member State?

111 Around 37% of gas
demand is from
— ‘protected consumers’

The EU’s Save Gas for a Safe Winter plan sets out three stages
1. Pre-Alert: Make best efforts to reduce gas demand by 15%. The

EU is currently at this stage

2. Alert level: Mandatory reduction by 15%
3. Emergency: Follow emergency plans, e.g. releasing gas from
strategic storage, introduce an administrative price for gas

The EC'’s suggested measures to
reduce demand

Aurora believes a 15% cut
will be challenging

Priority should be given to
switching to renewables or
cleaner, less carbon-intensive
or polluting options but
switching to coal, oil or nuclear
is allowed as long as it avoids
long term carbon lock-in

The power sector has a lot of
flexibility to reduce gas demand,
but this is highly dependent on
weather, French nuclear
availability, wind generation,
rainfall, and coal and EUA prices
affecting switching dynamics

Auctions or tender systems by
which States incentivise large
gas consumers to turn down
demand, mainly industry

Industrial demand has already
dropped e.g. steel and fertiliser
sectors, in response to high
prices, further cuts will need time

Protected consumers will be
the last to be curtailed

The demand reduction potential
by turning down thermostats in
households and businesses was
estimated to be 10bcm

EU 1st August- 15% reduction
March 31st
consumption?

Flexible power capacity in the
system could reduce EU
imports of Russian gas by 5%3

wh i || By

A 5% cut in Russian gas is 3-
5becm? but it is not clear in the
plan how this could be achieved
by winter

1) Estimated EU gas demand based on average consumption between 1 August and 31 March during the last five years. 2) Member States may request to limit the mandatory demand reduction

by a maximum of 5% in case of low interconnectivity. 3) Based on industry estimates gathered by the European Commission. 4) Compared to Russian gas under continued flow at ~150 bcm/a
Sources: Aurora Energy Research, European Commission

AUR < RA

Exemptions or derogations to the
15% cut possible if an EU country
has:

» Limited interconnections to
other member states and their
pipeline or LNG capacity to
other EU states is being fully
used. This is seen e.g. in Spain
which has limited
interconnection with France

= Qvershot their gas storage
filling targets. Germany, Italy
and Slovakia have already
reached their 15t Sep target

= Heavily dependent on gas as a
feedstock for critical industries
or if their gas consumption has
increased by at least 8% in the
past year compared to the
average of the past five years

Several countries have expressed
reservations about the plan
including Spain, Portugal, Greece,
Italy and France, and are likely to
request an exemption or
derogation



About Aurora

Aurora provides data-driven intelligence for the global energy AURSRA
transformation

United States

7 Offices

Oxford | Berlin | Madrid | Paris
Sydney | Austin | SF Bay Area

225+

market experts

Power markets *

Renewables x@fﬁ

Storage TR

Electric vehicles /\{mm

550+

Hydrogen H,
subscribing companies

Carbon CO )

100+

transactions supported in 2021

Natural gas P

I Regular detailed coverage | Analytics on demand

Offices in Stockholm, Athens and Milan opening soon.

Source: Aurora Energy Research 10



About Aurora

Aurora brings a sophisticated approach to the provision
of analysis and insight to the energy industry

Research & Publications

Industry-standard market outlook reports and
price forecasts for power, gas, carbon and
hydrogen markets

Strategic insights into major policy
guestions and new business models

Read and constantly challenged
by 350+ subscribers from all
industry sectors

Bespoke analysis, drawing
upon our models and data

Trusted advice for all major i

.. . [ 4
market participants proven in J—
400+ projects: transaction support,
valuations, strategy & policy engagement

Commissioned Projects

G e
n’””Ssioned P‘O\ec

AURSRA

Software as a Service

= Cloud-based tools for quick, accurate,
asset- and site-specific valuations
using Aurora’s trusted forecasts

» First-of-a-kind wind valuation tool
launched in 2019 and already widely
adopted in GB, Germany, Ireland,
France, Iberia, Poland and Australia

Models & Data

IIII = Market-leading long-term

models for power, gas, hydrogen
carbon, oil and coal markets

= Continuous model improvements
through client feedback

Source: Aurora Energy Research
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About Aurora’s Global Energy Markets Service

Aurora’s Global Energy Markets Service provides market analysis and AURSRA
forecasts for all participants in the gas markets

. Global Energy Market Forecasts . Analytics and data platform EOS
o = Aurora’s Igng-term forgcasts for gas, oil a.nd coal m.arkets prgsents a ful[y consistent view = Access to detailed historical and real-time European gas market data
SR on fuel prices, production, and consumption by major countries and regions R A';IRUORSA
ai s . . . . .
"ML T« Provides Central, High, Low, and P10/P90 price sensitivity analyses, based on historical b Data with daily granularity mcluc.jes
S variation in key sources of uncertainty : - Demand, supply and production
. R — - Pipeline flows and imports/exports
= Thelong-term forecasts are updated every year,. Each quarter there is a market and e 1 _ Stzra e utilisation an 3 LNG seF;t-o ts
= = forecast update on the short-term (traded horizon) < age utilisati outs
: - Regional gas prices and commodity price data
M _ = Specific deep dive on European gas markets:

= Dat be viewed, charted and d loaded
= European gas market development until 2060 for key gas hubs (see map on next slide) ata can be viewed, charted and downloade

including monthly hub prices, seasonal spreads and geographical spreads

: ) = Monthly forecast for production, demand, LNG imports, pipeline flows and storage for . Bilateral meetings & analyst support
the key European markets

= Bilateral workshops with senior members and subject experts of

= Uses our in-house global energy market model, which allows full substitution between : Aurora’ team to discuss Aurora’s analyses and views on the market
has .

commodities and regions (e.g. European gas price impact if India builds more coal plants) Short-notice support by our analysts on questions arising from our

research

= ... and our in-house European gas flow dispatch model that includes 430+ pipelines, all
storages and LNG import facilities as well as detailed modelling of demand zones

Invitation to Aurora’s annual Spring Forum
= Qur global market model underpins BP’s Energy Outlook and the scenarios they present . pring

= The annual main report (~160 pages) provides a full outlook on the expected supply and
demand balance going forward, published once a year with quarterly updates

. Monthly market summaries

= Monthly summary reports (~20 pages) on latest developments in the European gas
markets

= In our by-invitation-only annual Spring Forum industry leaders discuss
the challenges of the energy industry of tomorrow

= Being held at distinguished venues at the University of Oxford

= Key note speakers of our 2022 Forum included Kwasi Kwarteng MP
(Secretary of State, BEIS), Ben van Beurden (CEO, Shell) and Egbert
Laege (MD, Securing Energy for Europe) among others

_"."_“"II“I = Key data covered are hub prices, volumes, trade, suppliers market share, indigenous
production, storage stock levels, LNG imports and demand

Source: Aurora Energy Research 12




Disclaimer and Copyright AURSRA

General Disclaimer

This document is provided "as is" for your information only and no representation or warranty, express or implied, is given by Aurora Energy Research Limited and its
subsidiaries Aurora Energy Research GmbH and Aurora Energy Research Pty Ltd (together, "Aurora"), their directors, employees agents or affiliates (together, Aurora’s
"Associates") as to its accuracy, reliability or completeness. Aurora and its Associates assume no responsibility, and accept no liability for, any loss arising out of your use
of this document. This document is not to be relied upon for any purpose or used in substitution for your own independent investigations and sound judgment. The
information contained in this document reflects our beliefs, assumptions, intentions and expectations as of the date of this document and is subject to change. Aurora
assumes no obligation, and does not intend, to update this information.

Forward-looking statements

This document contains forward-looking statements and information, which reflect Aurora’s current view with respect to future events and financial performance. When
used in this document, the words "believes", "expects”, "plans”, "may", "will", "would", "could", "should", "anticipates", "estimates", "project”, "intend" or "outlook" or other
variations of these words or other similar expressions are intended to identify forward-looking statements and information. Actual results may differ materially from the
expectations expressed or implied in the forward-looking statements as a result of known and unknown risks and uncertainties. Known risks and uncertainties include but
are not limited to: risks associated with political events in Europe and elsewhere, contractual risks, creditworthiness of customers, performance of suppliers and
management of plant and personnel; risk associated with financial factors such as volatility in exchange rates, increases in interest rates, restrictions on access to capital,
and swings in global financial markets; risks associated with domestic and foreign government regulation, including export controls and economic sanctions; and other

risks, including litigation. The foregoing list of important factors is not exhaustive.

Copyright
This document and its content (including, but not limited to, the text, images, graphics and illustrations) is the copyright material of Aurora, unless otherwise stated.
This document is and it may not be copied, reproduced, distributed or in any way used for commercial purposes without the prior written consent of Aurora.
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