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Report background: policy and investment contradiction?
B BREREEDFE?
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MODELLING METHODOLOGY
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Methodology three models
Hikim - 3DODETIL

1. Project finance model OY x4 MEFHEETIL

2. Relative economics model #HEXEFETIL

3. Stranded assets model FEHEEETETIL
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MOde"ing me'h°d°|°gy: Proiec1 lllustrative example of how a declining
finance model capacity factor could impact the project IRR
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14% Same sensitivity analysis
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impact of coal price,
electricity price and CO2
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Th
A

ree inflections points which will fundamentally change power generation economics

EEXEORFEICERANGEEZL LT 3 DOOEHRA
R Least-cost power
system

Dispatchable new renewables and gas outcompetes operating existing coal

Inflection

System valuve analysis i.e. When will coal not be the least- point 3.

cost option after grid balancing?

New renewables and gas outcompetes operating existing coal

Inflection

Levelised cost vs marginal cost analysis i.e. When will it be .
point 2.

cheaper fo build renewables or gas than run coal?
New renewables and gas outcompetes new coal

Low carbon and least-cost

Inflection

Levelised cost analysis i.e. What is the .
point 1.

cheapest form of new generation?

Time

Implication of inflection point 3.
T4 ANRNYTF (FBHRISE) FI6E
BEEFREIRILF—LEHAM
BFOAKZE LRSS R
Policymaker: Implemented a coal
phase out

Investor: No revenues from coal
power

Implication of inflection point 2.
FHROBEREEIRILE—CA
ALEFEOAKELE SR
Policymakers: Design a coal phase
ouft

Investor: Prepare for no revenues
from coal

Implication of inflection point 1.
FROBERIETIRLF— A
ANFROAKE LEIS R
Policymaker: Stop incentivising new
coal

Investor: Stop building new coal
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Modelling methodology:
Stranded asset model
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The difference between the total revenues collected under a Business as Usual scenario
and a Beyond 2D scenario is known as Stranded Asset Risk.

Potential stranded assets
‘ Lost revenues: $400mn

Cost (S/MWh)
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Methodology 7 i%&f: key assumptions # & 7% % Bi[12

= Coal FAik
> Fuel price of US$105/t (Carbon Tracker estimates) FARHMEE
> Electricity price of US$87/MWh (Japanese Electric Power exchange) EXE &
» Carbon price of US$2.68/tCO, (Ministry of the Environment) xRl
> Capacity factor of 73% (OCCTO Supply Plan) &{g#|HX

» Capex: US$/kW 2,100 for subcritical, US$/kW 2,400 for supercritical, US$/kW
2,600 for ultra-super and US$/kW 2,900 for IGCC (IEA) EAXRR X H

= Renewables BH4ARIEET RILF—

» Learning curves: solar PV — 60%, offshore wind — 25% and offshore wind — 20%
(IRENA Power Costs 2017) S —=>47 Hh—7 (FEHHE)

> WACC of 3.5% (Carbon Tracker) ME¥#HEAITIRX b (WACC)

» Capacity additions by 2040: solar PV — 282GW, offshore wind - 20GW and
offshore wind — 30GW (IRENA REMAP) 2040F F TOHEA=BIND
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FINDINGS #&R
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Findings: planned and under-construction coal units sensitive to

changing market conditions

Tk - aTEH - EERPOAKRKAFES

ERT DT
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Forecasted Net
Present Value
(NPV) (million

Project
(outstanding
examples chosen
for the
presentation)

WACC = 2.5% (%) & i&
ZBIRREZERT %
uss) Qi A1 =R D e ARk e

HBUEAMEHET  (NPV)

WACC = 2.5%
(USS/NEHEBZ D
IRRZERYT %
IREHilRS D B IR

WACC = 2.5%
(USS/MWh)%: 8% %
IRR%ERNT 5

B ORI

WACC = 2.5%
(USS/1CO2) %18 %
BIRR%EERT 3
R AR D LR

IGCC k7 E .
_ . $575 $95/t $75/MWh $21/t
ArOWACC (& @
AXIX,) F_LF
[E] BIRR (AE5
BBR#EK) & HE
RVl oYl Yokosuka 1&2 $5 47% @ﬁ $82/MWh @
=5 DERIEFH
KEREBITH
/‘1—7‘;\ = ;‘;\ L Average all units n/a 48% S104/t $72/MWh $25/t
Average in 2018 n/a 73% $105/t $87/MWh $2.68/t
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Findings: New offshore wind cheaper than new coal by 2022
#ER 20205 F CISHAF LR OO IR MOFHHR AR ETE S

Onshore Wind LCOE — Offshore Wind LCOE Solar PV LCOE

New Coal LCOE
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By , new could be cheaper than
new coal plants.
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By 2025, new onshore wind could be cheaper
than new coal plants.
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By 2022, new offshore wind could be cheaper than
new coal plants.
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Findings: New offshore wind cheaper than running coal by 2025
fask [ 2025F X CICHRFLR OO IR bABEFOAKE TE S

Onshore Wind LCOE = Offshore Wind LCOE Solar PV LCOE

= = * Operating Coal LRMC

120

— By , new could be cheaper

than operating coal plants.
100

By 2027, new onshore wind could be cheaper
than operating coal plants.

Cost ($S/MWh)

20 By 2025, new offshore wind could be cheaper

than operating coal plants.

2020 2025 2030 2035 2040
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Findings: Without policy reform $71bn in stranded coal assets,

resulting in high energy costs
BEREHE LR ITIE, 7TI0E FILAERKREEL DY, TXRILF—IXMFEEZEL

$71 billion of stranded
asset risk from premature

o . Utility is bailed cut
Utility wast: tal
ity e or subsidised by the

and loses revenue
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RECOMMENDATIONS AND NEXT STEPS
RELRDATY S
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High-level policy recommendations for the Japanese government
HARBF(Z M I = BRRE
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Report background: global data & analytics of coal power economics

R BRAKARBOYO—/NLTF— 4 L RBHOEFHEICET 5547

Coal power economics portal Parls-allgnment of Ppower utilities

Salactad public ufilitias Amarican Elactr

CUCK HERE T 56 TH UL INTERACTV PR

American Electric
Power Company (Carvon Tracker
AEP US Equity

Preview of the portal and high-level key global findings

Carbon Tracker’s ¢ profiles p i i s with the data and is needed to the ali of ©
operations with the temperature goal in the Paris Agreement.

BOTTOMLINE: FARIS-UNALIGNED

Our analysis indicates that Americon Elactric Power company [AEF] is not on track fo olign its power genarafion activifies with fhe

56% temperature goal of the Faris Agreement Americon Electric Power Company’s cool capacity reprasents 60% of its total operating
capacity.
Coal copacity cashflow negative by 2030
To become Paris-aligned American Electric Power Company needs fo provide
I. A coal unit i schedule i with o credible dimatre scenario; and

Il. A date assigned ro each coal unit
Apart from climate considerstions, our modalling of transition risk identifiss aconomic concerns with the company's coal flast
I 70% of American Electric Power Company’s coal fleet may have a negative EBITDA today ond we anficipate 92% could
have a negative EBITDA by 2030, and
I 90% of American Elactric Power Company's coal capacity may have a higher leng-run marginal cost [LRMC) than the levelized cost
(LCOE] of either utility-scole solar photovoltaics (FV) or onshore wind today and we anticipate this could be 100% by 2030

‘Our cost-optimised refirement schedule as well os cur EBITDA and relative competitiveness estimates can be seen in the Paris-
i &1 ition risk section.

& We further hi
When will
renewa b I es b'e n Will AEP implement a coal phase-out by 2030 in line with the Paris Agreement?
cheaper than coal? ° a
How are the emissions reductions targets used fo inform strategic decision making?

H Have AEF delled how their 531 ducti. targets align with wider climate scanarios and will they do so?

https://www.carbontracker.orqg/reports/coal-portal/ https://companyprofiles.carbontracker.orq/
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Thanks for listening

For more information please visit:

www.carbontracker.org
@CarbonBubble

If you are interested in knowing more,
please get in touch:

mgray@carbontracker.org
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Disclaimer &#==I1&

Carbon Tracker is a non-profit company set up to produce new thinking on climate risk. The organisation is
funded by a range of European and American foundations. Carbon Tracker is not an investment aaviser, and
makes no representation regarding the aadvisability of investing in any particular company or investment fund
or other vehicle. A decision to invest in any such investment fund or other entity should not be made in
reliance on any of the statements set forth in this publication. While the organisations have obtained
information believed to be reliable, they shall not be liable for any claims or losses of any nature in connection
with information contained in this document, including but not limited to, lost profits or punitive or
consequential damages. The information used to compile this report has been collected from a number of
sources in the public domain and from Carbon Tracker licensors. Some of its content may be proprietary and
belong to Carbon Tracker or its licensors. The information contained in this research report does not
constitute an offer to sell securities or the solicitation of an offer to buy, or recommendation for investment in,
any securities within any jurisdiction. The information is not intended as financial advice. This research report
provides general information only. The information and opinions constitute a judgment as at the date
indicated and are subject to change without notice. The information may therefore not be accurate or current.
The information and opinions contained in this report have been compiled or arrived at from sources believed
to be reliable and in good faith, but no representation or warranty, express or implied, is made by Carbon
Tracker as to their accuracy, completeness or correctness and Carbon Tracker does also not warrant that the
information is up-to-date.’
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