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Installed long-duration energy storage, in power Pipeline of long-duration energy storage, in
capacity terms, by technology power capacity terms, by technology

Thermal storage m Compressed air energy storage

7% 1%
m Compressed air energy ® Flow vanadium redox batteries
storage
. 5.6 tt ® Flow vanadium redox gigawatts Thermal storage
Igawatis o i .
gig 57% batteries = Gravity storage

Sodium-sulfur batteries
® Liquid air storage

Others

Others

Source: BloombergNEF. Note: For projects without disclosed duration information, we assume the minimum duration requirement for long-duration energy storage based on the
standards in different markets. Data as of September 2024. Projects in the pipeline include announced / planning begun, permitted, and financing secured / under construction.
Pumped hydro is excluded. *In this update, we have enhanced our long-duration energy storage project database by including thermal storage capacity paired with concentrated

solar plants. This has significantly increased the thermal storage capacity.



Hydrogen has better prospects in
some sectors than in others

The prospects for widespread adoption of clean H, in various sectors

U i dabl Ammonia ﬁ Qil Methanol
flavoldanie production refining production
% Steel Aluminum
]ﬁ ¢ production production
gEEEEEEEEEEREN)

Peaking/ |
[4) | seasonal = Ships Aircraft
power L
T TrTrTrTTeTe

Trucks, Heating C t

@ buses homes @ smen

U titi Passenger
ncompe itive cars

Source: BloombergNEF, concept from Liebreich Associates
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See Hydrogen Economy
Outlook (web | terminal)
for detail.

Unavoidable sectors
cannot decarbonize without
using clean hydrogen.

sectors
need a low carbon price to
adopt H,, or other methods
of CO, removal cost more.

sectors
may find H, competitive in
some circumstances.

sectors
could use some H, under
special circumstances.

Uncompetitive sectors
have cheaper alternatives
to cut CO,.
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Cost of carbon capture for coal- and gas-fired power plants

W Capex M Variable opex ™ Fixed opex M Electricity Fuel
$100 per metric ton of CO2

92

NGCC F-Class NGCC H-Class Supercritical coal Subcritical coal

Source: BloombergNEF, US National Energy Technology Laboratory.
Note: Based on benchmark plants in the US. NGCC refers to natural gas combined cycle turbine. BloombergNEF

ERAGRE : BNEF ( 2024 )
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Figure 2.7 LCOE and VALCOE of nuclear and other selected technologies in selected
regions in the Announced Pledges Scenario, 2040

Figure 2.4 Capital costs of SMRs in major markets by scenario, 2030-2050 .
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Notes: MER = market exchange rate; STEPS = Stated Policies Scenario; APS = Announced Pledges Scenario; NZE = Net lifetime scale cG
Zero Emissions by 2050 Scenario; SMR = small modular reactor. The cost of large-scale reactors is projected to be same extension | nuclear
in all three scenarios. China
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Notes: LCOE = levelised cost of electricity; VALCOE = value-adjusted LCOE; USD/kW = USD costs per kilowatt for

construction; CCS = carbon capture and storage; CCGT = combined-cycle gas turbine; WACC = weighted average cost of

capital; SMR = small modular reactor. The average nuclear capacity factor is assumed to be 75-90%. Biomass capacity

factor was assumed to be 50% and 25% for hydro. The WACC for solar PV is assumed to be 4-5%. Fuel costs for biomass

range from USD 5 per gigajoule (GJ) to USD 20/GJ. Coal capacity factors were assumed to be 50% and 30-50% for gas 12
CCGT. Technology costs and VALCOE for solar PV are from IEA (2024), World Energy Qutlook 2024.
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2017~2024# & &% 5c Turnkey

Real 2024 $/kwWh, usable
700 614

600
500
Europe
400
® US
300 S
200 ® ® China
1'35—0—GI bal
100 ® obal average
101
0]

2017 2018 2019 2020 2021 2022 2023 2024

Source: BloombergNEF. Note: Pricing based on usable capacity. Prices in 2023 and 2024 show
all durations and are global volume-weighted averages of survey pricing data based on BNEF’s
annual regional installation forecast (2023 price was updated this year). Prices between 2017 -
2022 are only for four-hour systems. Historical prices have been adjusted using June to June
inflation rates based on the US Consumer Price Index (CPl). Prices converted using exchange
rates in the end of October each year. Inflation and exchange rate assumptions in Appendix C.

Turnkey systems include all project equipment (DC-side battery system, power conversion system and
related installation) excluding EPC and grid connection.



-
(che) TP ZFEZE RS
e~ CHUNGHUA INSTITUTION FOR ECONO! L

B
¥

:

BB —BEEBESERERE IAENE A RS =SB

SIkWh {real 2023) BRAMTNSE - QFEENIRNEMHEESRMA (BESS) M
. . , Bh 1 1 ] NN S £ =2 T4
qp  Ceasel02il - stasieppng - slepdowr g% - B—77E - BUSEIBI0LEMRMME P EE OB mAH
fr0m7.5% dOanradua”y : = JS-made ba[teryrack WEARS - ¥ B & R ER iE A =SB mis s Ak fEE -
) : (i 10%bons 45X)  poposmiBa CREEMIBIER) (IRA) MR T BIEERG
) S— \ | HEWRBERUIES (ITC) - BEERMATEE FEABEE
» s , o BB 1E BRI TR R4 - ITCIR It T T B B AT HH06%H
m SoutfeastAsiamae  EARUGESR  MBRBEFARTLIEEK - BIEMEI30% -

Dattery rack (30% ITC) BESh - FERARYIE B o] LR B m e F L B R R BB RR MY
B HRZ—Z2HA7EERKREFREBEA - BEwmEE N

|

|
! I NBEKX - HE TS BEEIMI10%IES - BRERIESE

50 - —Ching-made batery ~ 4©”

0 | O RKQORTC)  memameE . EEE— LR R TR EE025FEE
WEOEAERNENEN  MASPERENE - B—
04025 26 21 B 0 N 3N RN B BREBNBEARRREPIMBICATRBB AL HEE
ERBNLREN - —LATSERBRETZBEARR
Source; BloombergNEF. Note: ITC = Investment Tax Creats. AEBEL T IEREOMEAR - SRAMIRBR FRER

EHPERENRE  BIEREXNEZEN -



HUNG HUA INSTITUTION FOR ECONOMIC RESEARCH

th 3 RE SRAERST PR

2024 e = A AEF

AR PEREEMNEEBRARS  SHER TR  ERFEERAMAN2024FSBEE TE - 2024F « ¥/ NSRIIY/NE
Z B Turnkey RBE RSB BB 1L 2023 FEM2753=75/KWh R FE40% + B2 165 75/KWh » M/NF R FRIFI9EBIE A
165 75/KWh - TU/N\IF R BV IIEBRE B1483=75/KWh - SRITRT AL E#EE (LFP) B -

B A SR EEERPENIEPE IS 2ENEEER - S&E - ZEBARRENTurnkey 7
BN A2752E75/KWh -+ EEREIAY1012E 75/ KWh S H57%H163% © FEPE - [U/)\BETurnkey fF&BE
/KWh » BRAEFL1003ET5/KWh » B8 7 PRI EBIRIEFN ARSI S -

GBI A2363=7T/KWh -
HSENFIYEIZR85ETT

N
BE
%

EANEMETHNEANAARE RN EREAETIRE - BERAAR (I FERAERIRELR ZRIRIERE ) 120245 - £H300
Z 15/ N\ (An ) SKEREME T A ALEER/NR300ANENE ST A MEES% - TRRREH - 2024-20255F - tEAMWhE
RKOEBERARZAE2MWhEAMWhRI R R EE27% - ERZENELZEZRE - BINEER R  EoBRRFNRAINETRE

B AR ZRBI AR A N -

22035% - BNEFFEETIU/\BFTurnkey f#BE R AN ARIE B FEA5-57% - TP EER47E70/KWh - TEEUMNE R 1113E75/KWh -
EBPEE 1273 70/Kwh - AR ER¥ & B miE D BERRAVIE N - 2026 FEB YA A N RIRENAE -

23



TITUTION FOR ECONOMIC RESE

. ':F' #ﬁ‘_ "RJE’FF:L.B-":E:

% P& s Turnkey system = A &7 B f#.2_

== W /I AR S= [0 /Y /) \FRF Al 2K
Real 2024 $/kWh, usable Real 2024 $/kWh, usable
250 250
60% tariffs 60% tariffs
200 200
e 35% tariffs 0 i
150 ° 150 35% tariffs
100 ———— 25% tariffs 100 25% tariffs
50 50
= = = No tariff = = =No tariff
0 increase 0 increase
2024 2026 2028 2030 2032 2034 2024 2026 2028 2030 2032 2034

Source: BloombergNEF. Note: Additional tariffs are added to a 3.4% base import tariff for lithium-ion products.
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22 DC (DC-side battery system ) = &3 iz

GWh
80

70

60

50 LFP battery supply for
EVs, ESS, others

40 m |FP battery supply for

30 ESS
«@= Annual energy storage
20 builds
10
O I

2023 2024 2025 2026 2027 2028 2029 2030

Source: BloombergNEF. Note: LFP = lithium iron phosphate, EV = electric vehicle, ESS = energy
storage system. Capacity includes announced and under construction plants, not risk-adjusted.
The chart includes AESC’s 2.4GWh plant in Tennessee, US, which may not be manufacturing
LFP cells.
DITER - 2025 F £ 2026 FHIFE - EHBEARIEESERE
MEBANEESEN 32% & 55% + 2027 FRIH 80%

Impacts of 60% Section 301 tariff on DC blocks in 2026

$/kWh (real 2023)

045X credits

142 m Section 301 tariff

115
17
22

® Shipping to the US

m China-made battery rack

® US-made battery rack

DC block with DC block with DC block with
US-made battery China-made battery China-made battery
rack rack (25% tariff) rack (60% tariff)

Source: BloombergNEF. Note: BOS = balance of systems. Assumes four-hour duration batteries.
Assumes 80% of 45X credits would be passed onto battery rack costs. The Section 301 tariff is
added to a 3.4% base import tariff for lithium-ion products.

Battery rack : FAZ 1@ é@/@ﬁﬁ/’fi?ﬂ/é@xﬂl’j ENEIRZM4 (BMS ) ~ 4R
FIWEZRANGRAB BY - HEZRINRIB B B2 — B2 2REZR - AREERAE/EME - &
ROBASE  MARRBRERE -

Balance of system (BOS) : Fﬂﬁ%+ HseH - B8% - ABTH AL - HkEE
EAMEITEL %,ﬁﬁuﬁm
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Effective Tariff
Rates (2024, %)
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BP’s Stock Plunge
British oil major has underperformed all its rivals over the past five years
/ BP / Exxon / Chevron . Shell / TotalEnergies
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Overall energy investment from 2022 to 2050 by country Looming risk of more turbulence ahead for energy markets led
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Projected renewable shortfal for selected RE100 members (TWh)
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By the Primary Use-Cases...
STA KA HAE

STA (Stand Alone) BTM (Behind the Meter)

» Private-owned/ Generation side  + Private-owned/ User side

BTM R1& fAE

Transmission utility owned
(depends on the market)

» Private-owned

Ownership
Avplications ° AFC/ Balancing/ SPIS + Shifting/ Smoothing/ firming + Arbitrage + Virtual transmission
PP » Arbitrage/ Time shifting » Demand response (DR) + Grid booster
+ Incentives & regulations * Intra-day price difference / DR + Storage as transmission assets

« Ancillary service market

Driver « Capacity market Science Park, Data Center...

» Round the clock renewables .

Generation Transmission Distribution/ Consumption
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