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DISCLAIMER

Copyright © 2020 EKON strategy consulting

All rights reserved
Unless prior written consent has been provided, this report and/or presentation (hereinafter “publication) is provided to the legal entity identified on the front cover for
its internal use only.
No part of this publication June be reproduced, stored in a retrieval system or transmitted in any form or by any means electronic, mechanical, photocopying, recording
or otherwise without the prior written permission of EKON strategy consulting (EKON). Should you wish to share this publication for a particular project with an affiliate,
shareholder or another party, prior written permission is required for which there June be an additional fee.

Important
This publication contains confidential and commercially sensitive information. Should any requests for disclosure of information contained in this document be received
(whether pursuant to; the Freedom of Information Act 2000, the Freedom of Information Act 2003 (UK), the Freedom of Information Act 2000 (UK), or otherwise), we
request that we be notified in writing of the details of such request and that we be consulted and our comments taken into account before any action is taken.

Disclaimer
While EKON considers that the information and opinions given in this work are sound, all parties must rely upon their own skill and judgement when making use of it.
EKON does not make any representation or warranty, expressed or implied, as to the accuracy or completeness of the information contained in this report and/or
presentation and assumes no responsibility for the accuracy or completeness of such information. EKON will not assume any liability to anyone for any loss or damage
arising out of the provision of this report.

The report and/or presentation June contain projections that are based on assumptions that are subject to uncertainties and contingencies. Because of the subjective
judgements and inherent uncertainties of projections, and because events frequently do not occur as expected, there can be no assurance that the projections
contained herein will be realised and actual results June be different from projected results. Hence the projections supplied are not to be regarded as firm predictions of
the future, but rather as illustrations of what might happen. Parties are advised to base their actions on an awareness of the range of such projections, and to note that
the range necessarily broadens in the latter years of the projections.
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EKON’S SERVICE RANGE IN THE ENERGY SECTOR

. Sample Service Range

Broad range of services to financiers, utilities,

IPPs and governmental agencies.

Regulatory
Due Diligence

Team background in energy consulting,
strategic advisory and project development.

Demand
Analysis

Expert witness testimony in arbitration
hearings of renewable arbitrations and
commercial arbitrations between gas buyers

Pool Price

Forecast
and sellers.
HH Rinv Ro
Regulatory and market due diligence reports Analysis

that are relied upon by lenders.

PPA
Analysis

Supported successful completion of 52GW
with a transaction value of USS35 billion.

Financial

Model Review
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COVID-19 and renewables

= Simple model to keep in mind
= Most important parameters

= Demand for electricity As an economist my
= Thermal generation cost focus will be here

= |Impact on the supply chain

* Final comment
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PV SATURATION REACHED WHEN REALISED PRICE OF PV = LCOE

Consider simple 24-hour set-up with

Demand PV3 PV gas-fired CCGT. As you add PV
(MW) ¢ /\ _ capacity (PV1, PV2) prices will still be
Daily demand set by CCGT. After a point, the prices
drop.
PV2
/T ~ After market reaches saturation
PVl point (PV4), there is no commercial
incentive to build more PV.
[~ » Hour (24)
Note that this point has no “missing
?Sagg/lrlsﬂa\llvcﬁ)st PV12 money” problem, which happens
K when deployment is pushed beyond
this limit.
PV4 4| pv3
» SRMC PV (0)
Source: EKON. <Horas of sunshine>
E K(I) N L Recap: https://www.youtube.com/watch?v=pHrUIGTIqt4&feature=youtu.be. :
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https://www.youtube.com/watch?v=pHrUIGTlqt4&feature=youtu.be
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COVID-19 and renewables

= Simple model to keep in mind
= Most important parameters

= Demand for electricity

= Thermal generation cost

= |Impact on the supply chain
" Final comment
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WHAT HAPPENS WHEN DEMAND FALLS?

Demand
(MW) 1

Daily demand

» Hour (24)

Marginal cost
(EUR/MWh)

A

3

SRMC CCGT

I
T T » SRMC PV (0)

<Horas of sunshine>

Source: EKON.

If the demand falls and the capacity
is equal to that of the starting point,
there will be more hours with a low
price

The solution is to decrease the
penetration of PV so that the PV
realised price does not fall below the
LCOE

Notice that the distribution of prices
(positive vs zero prices ) is the same
as before!
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WHAT HAPPENS WHEN COST OF CONVENTIONAL GENERATION FALLS?

PV4
Demand
(MwW) % PV6
) Daily demand
/
!
4
» Hour (24)
Marginal cost
(EUR/MWh) Pva
SRMC CCGT 1
|
[N
i D
» SRMC PV (0)

Source: EKON. <Horas of sunshine>

If the cost of generating with a CCGT
falls - caused by a decrease in the
price of natural gas or the cost of
CO2 - prices in all hours of PV
operation will fall

The New PV cannot survive with the
same number of very low priced
hours, so the penetration of PV must
be reduced so that the PV realised
price does not fall below the LCOE

You have to "close the curtain": the
percentage of low prices has to drop
enough for the realised price to
stabilise at the LCOE

I
E K‘ ) N strategy
consulting



EVOLUTION OF DEMAND IN 2020

*  Three hourly demand profiles from
g three European countries at
g 2019 different stages of COVID-19
infection
= If you see orange this indicates a
drop in demand relative to the same
= period in 2019
B s = But note that demand is affected by
e other things too: February had good
weather and demand was much
lower than last year
% = So watch out for silly comparisons.
= oo You can check these yourself!

Source: ENTSO-E.
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CONVENTIONAL GENERATION COST: BRENT, NATURAL GAS AND CO2

BRENT CRUDE OIL FUTURES (JUN 2020) - D - NYMEX 24.11 +4.17 (+13.93%

¥ | Mol {20): Mo volume is provided by the data vendor. ‘_//—/HJ \-n,__,_\

AN AT

Brent

(USD/bbl)

() CME Group
Dct D;: 2020 =-:Ib a Apr {1
DUTCH TTF NATURAL GAS CALENDAR MONTH FUTURES (MAY 2020) - D - NYMEX
6.92@ —0.015 (-0.22%)
w U Wal 20438
4 u/\\\/\
Natural gas, TTF N
(EUR/MWHh(f)) Aw«w.
. A
Y~ \'\_{'\-\f\
\f\\_ - B.000
- 2020 Feb | -CJ-

“; co2
_ (EUR/tC0O2)
. Source: ICE.

All commodity prices are low by
historical standards

But some, like crude oil and
natural gas, were falling BEFORE
COVID-19 (conflict Saudi Arabia
and Russia in OPEC +, excess of
Liquefied Natural Gas (“LNG”),
warm winter in the northern
hemisphere)

CO2 price drop can be said to be
more timely, but to hard to make
sense of it...

= MAY 19 JuL1g
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AND WHAT ABOUT THE ELECTRICITY PRICES?

EUR

Front Contracts Daily price Next Confracts
FULL HISTORIC DATA
spoT g6 () HO YR22  €4224
Electricity ESP
Wk15-20  £16.00 4“0 (EUR/MWHh) YR-23  €4200
Source: OMIP
May20 €220 (%) . YR24  E4175
@ 2500 YR-25  £4188
40.00
YR 4020 YR26 €478
38.00
e s o YR2T 4158
100 1 __speL_aseload EUR/MWH . r 30
90 +— Brent prices EUR/bbl o - 28
—Demand
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Source: CNMC, OMIP, REE.

Monthly demand (GWh)

The wholesale market is a place of
real buyers and sellers. A drop in
electricity prices is expected but
not a huge slump

The market thinks that the fall in
demand has less impact than the
cost of fuels...

And that makes sense if you
examine historical data (e.g. Spain)
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COVID-19 and renewables

= Simple model to keep in mind
= Most important parameters

= Demand for electricity

= Thermal generation cost

= |Impact on the supply chain
" Final comment
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FINAL COMMENT

Prospects for renewables are much worse today than they were a few months ago. With
the fall in demand and fuel costs, renewables are less attractive. Things may revert to
trend but it will take a while ...

Questions to bear in mind:
How long will the crisis last?
Will there be a rebound in the national / world economy?
Will fuel prices / CO2 rise?
When and how will electricity prices recover?
How will buyers and sellers feel about PPAs?
What strategies for operators, developers, and / or banks?

What about government decarbonisation plans (NECP)? Will the numbers have to be
redone?

What kind of aid will governments be able to afford if they are super-indebted? Will
priorities change?

Etc..
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