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TEAB: 224764 V

TEBC: 225291 V

ERCA: 225595 V
T -101.4 kW
£ 11.3 kVAR
#HE: 0.99

: [ mEmEx |
2R THEE: 60.027 HZ
TEAB: 4338 V
T EBC: 4351 V
TECL: SR

i 923 kW
45 B 9.7 kVAR
#HE: 0.99

TEER |
Z#EE: 9739V
AT 03 A
SOH: 100.0 %

CV(Max): 3722V
CV(Min): 3.664 V
CT(Max): 2521 °C
CT(Min): 2282 ¢

PCSEH

| BHTEER |
FHR TR 3762 V
£ 102 KW

PCSR4: 4358V
PCSS#: 4361V
PCSTH: 4317V
PCSFsh: -1145 kW
PCSE o 9.9 kVAR
DCEE: 9807 V
DC i 96.8 A
DC #h%: 943 EW

5 2.0 kVAR
#8: 0.98
SE(N) 9729 9738 9742 9747 974.5
1801 52 52 5.4 53

SICCk) 543 548 54.7 541

9732 9744 9744

2.3 50 53
553 546 549
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4 Smart Meter

- De-regulation & Liberalization of Electricity Industry
. Decentralization & De-carbonization with renewable

energy increase
Real-time supply & demand management

- Rise of DC grid adoption to increase energy efficiency

- Rise of Prosumer & Microgrid
- EV - serve as a significant load and also a form of

virtual generation (storage)

— B ﬁ ~~_ Microgrid
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Global cumulative energy storage installations
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July 31, 2019
London and New York, July 31, 2019 — Energy storage
installations around the world will multiply
exponentially, from a modest 9GW/17GWh deployed as
of 2018 to 1,095GW/2,850GWh by 2040, according to the

(BNEF).

latest forecast from research company BloombergNEF

Other

M South Korea

w Japan

® United Kingdom

® Australia
France

" Southeast Asia

B Latin America
Germany

® India

¥ United States

® China

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

Source: BloombergNEF

https://about.bnef.com/blog/energy-storage-investments-boom-battery-costs-halve-next-decade/




~ Global annual grid-connected energy storage installations by segment

2020 NEENT e
2025 N ——
2024 NN CT——
2023 T
2022 IENETT——
2021 IR
2020 NOWT
2019 IR
2018 M
2017 I
2016 M=
2015 I8
MW 5,000 10,000 15,000

2030 | N
2029 I
12028 |

2027 I

W Behind-the-meter residential
B Behind-the-meter commercial and industrial
" Front of the meter

Source: IHS Markit

20,000 25,000 30,000
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A|=I—_E =
BET %
EIRNATIZRE FIKE(CERRETHIZHRE
800 6,000 300 1,400
700 5,000 250 1.200
000 4,000 200 1000
500 800
; 00 3,000 ,, =150 —
2 ) o S 600 pm S
00 B © n .
% 2,000 ™= O B ©
, 400
200
100 1,000 50 200
0 0 0 0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
[ gesi — 21 - iE O mmEETS REET -——mZBFE

1. EIOCRMBIREME - 2021FR2E SR 150GW - 20225 F=R4F200GW -
2. 2021 FHRIEFHERYBHER LREE - BREEMSRENRENER - BESZET23GWh - BEFBIE100% °
3. RAEREMURATERE - BItEERAZBIAT5% - HE2030F KA S G #F565-70%L A

4. 2026 FFABREMBAREEBFRIEF - £2030F RIEREH B 1200GWh

LINK THE VALUE FOR YOU I [N
InfoLink Consulting Co., Ltd.
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158 ABE EME=E R
o E) TSR ES500MW
EWBRYE o 8875 AR 32500MW / 2000MWh 1000MW/ 2500MWh 2025
~ y 'ﬁ_g }r &
1. XA EEREEESIES
EXEEIRE 2. FISHERE(4%)BMPIER 2GW/ 6GWh—35GW/ 14GWh 2030 or later
3. 2026844 FE2CGWH+15GWE
FEE A S1E31 (>5000kW) 5000KWLL -2 E4115GW 150MW/ 300MWh 2025
(BEBE2 B R10%)
FIEA S (>800kW) 800-4999KWZS B 4)10GW 100MW/ 200MWh 2030
e T (RBEZEZE10%)
RE100 - ESG - FAEA S 250MW/ 500MWh 2030
THEERAERE  BE  7EE 200MW/ 800MWh 2030
a&t 6-8 GW/ 17-1GWh 2030

“RIBEERREBERERMESR - RIEGEME - 2026 FEZFEV2CGWAGHERE - ILiH 212026 F BN REBEH S MNERIE R -

LINK THE VALUE FOR YOU A
InfoLink Consulting Co. Ltd.
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InfoLink Consulting Co. Ltd.
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[71 AMERESCO,“Kiipono Solar”.

Name Island Developer Tech Size ‘5 stirrl.atgd F::Pus":/‘f Po.ints .\ &2
S Ve 60 MW %;ﬂzﬁ%ﬁb \éﬁiﬁ*ﬁ
Kuihelani (Ce‘r’l'tml V) AES Corporation Solar + BESS 24éJE|\Snth 2023 19
o L AES Kuihelani[1 60 MW 60 MW/240 MWh
Waikoloa | TAWAFTIsland | pq 00 ation Solar+ BESS | 120 MWh 212023 08
Solar,LLC | (Waikoloa) (BESS)
E)EEJA;E;;, &:’;‘: van) AES Gorporation solar + BESS | .o |1\n2»/i15r1h("||;’¥55) 372023 04 30 MW 30 MW/120 MWh
gg::rf_”&wem mﬁgg"’"d '""erg::r;‘;'l'::ab'e Solar + BESS 1%§E§§\l\:h 2023 08
R B T DU T S B AES West O‘ahu Solar, LLC [3] 12.5 MW 12.5 MW/50 MWh
art, (Kunia) (174 Power Global) (BESS)
Kahana Solar m:uplili - '"”e’g::rﬂe'l'::"ab'e Solar + BESS 82[1)) l\mn 2024 07 .
Honokowal o nc (BESS) Hale Kuawehi Solar LLC [4] 30 MW 30 MW/120 MWh
Kamaole Solar | Maui (kihei) |  Potentia Renewables | Solar + BESS 1‘t‘sgm\in 2024 14 Kahana Solar [5 20 MW 20MW/80 MWh
(BESS)
Kapolei 0'ahu
fom|Sebewn|  aloels | S| o | 603 |:> Ho’ohana Solar [6 52 MW 52 MW/208 MWh
~ O'ahu Kupono Solar 42 MW, _
Kiipono Solar (Ewa) DevelomeEé Company, Solar + BESS 1{(5SEI\SII;\)Ih 2024 0.85 Ku N on o S OI ar 7 42 MW 42 MW /1 6 8 MWh
e R Rt Mountain View Solar [8 7 MW 7 MW/ 35 MWh
(BESS)
ity |Wasok | LG | s |y | 24 Paeahu Solar LLC [9 15 MW 15 MW/60 MWh
EI;:?hermal ::,?an:;‘i Istand Ormat Technologies Inc. Geothermal 46 MW TBD ~4.0 Waiawa Phase 2 Solar 1 0 30 MW 30 MW/240 MWh
Venture
m‘;‘;’g Solar (m'i':w o AES Corporation Solar + BESS Z:EEJEhI\s’III:V?h 2024 12
) ; 36 MW
‘:m’:ifg'a' (c\)Na;iI:wa) C'e“"”ayffg'gy GO | Sojar + BESS 1?;E|\sn;)vn 2/2023 12

[1JAES Hawai’i,“Kuihelani Solar + Storage Project”.
JAES Hawai’i,"“Waikoloa Solar + Storage Project”.
ES Hawai’i,“West O‘ahu Solar + Storage Project

[4] INNERGEX,“HALE KUAWEHI SOLAR PROJECT”. [8] AES Hawai’i,“Mountain View Solar + Storage Project”.
[S]Power Technology, “Power plant profile: Kamaole Solar PV Park, US”. [9] INNERGEX,“PAEAHU SOLAR PROJECT”.
It

[6] Power Technology, “Hoohana Solar PV Park 1, US”. [10] AES Hawai’i,“Waiawa Phase 2 §olar- Stetages,

InfoLink Consulting Co. Ltd.
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= a2 Ay e Sh %2 s+ EL ) .
S ERTEWR Y ASERRL)
= 42021  FARFTEIHESEE STIIIMW o
s 42030 5 Ap#T2021E o FF A 4
c RABITEEZFE -487T5 MW o
© tHREKEFE-73OMWe LA RETH RN RATH KR L 35%
© WA EER k3L —2000 MW -
L g+ 0.5 FF:20 %/ 2] FF:53%/ 6] FF:28 % -
D e B g . IR ~ T N . s ;e
L ERWVAARFTE T R RHE R A (MW) @ 20215 SEWFEANRELRE A
D FI.IEIT]FPE Ter.hnology 2021 At year end: 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
Categ‘ofy YAl Wind* 4,525 | 4,725 | 4,925 | 5,125 | 5325 | 5,815 | 6,985 [ 8,405 | 9,125 | 9,400
TP1 DO Gas Turbine 52
Tawnaghmore All Hydro 242 | 242 | 242 242 242 242 242 242 242 242
TP3 DO Gas Turbine 52 Biomass/LFG
. Pumped (including those
Turlough Hill TH1 P Storage 2092 units registered
storage in the Capacity 24 | 24 24 24 24 24 24 24 24 24
Tynagh TYC Gas/DO Gas Turbine 380 Market and
Biomass CHP)
Whitegate WG1 Gas/DO Gas Turbine 450 Waste (Assume
H x i 50% renewable) 41 4 41 4 a4 4l 4 41 4 41
Total Dispatchable including DSU 7313 :
Peat Stations on 59 - 59 o o o o o o o
i DO® 4 Z 4 (Distillate Oil) » DSU® £ ¢ 4 ¥ i+ (Demand Side Unit) /Biomass
Y Solar 261 | 384 507 630 692 753 815 877 038 1,000
Total 5,152 | 5,475 | 5,798 | 6,062 | 6,324 | 6,875 | 8,107 | 9,589 | 10,370 | 10,707

ef: EIRGRID, and SONI,“All-Island Generation Capacity Statement 2021-2030”, 2021. LINK THE VALUE FOR YOU

InfoLink Consulting Co. Ltd.
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FE20304F A » Z FRRERS I 1700 MW - JLEREERIH 1300 MW » FRISEZ 4

A RERIS VAR E S & - Bl R ARG EL 35 % -

=

T

B HEAREE

e it Ay (202 TIRHERMIAE ) - 202552000 FEHE
e TSI 050 MBS Heas S S s Rl FI B - SR EaE 2
FREEAGI  gominss0 MW - RIS GHE 2 GERETIA00 MW -
S FECEEIRE AERUe 2021 No.84 » 8 Husts i | BRI i sk (s -
" L EREILEEE - RS - A R R R
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VR E T e R STl i PRRE R

Dynamic Regulation 10s +/- 0.015 Hz +/-0.015~0.2 Hz
Dynamic Moderation 1s +/- 0.015 Hz ; I;: 8:(1)15&20:'2'_'2
Dynamic Containment 1s +/- 0.015 Hz ; :;: 8:215&505'2'_'2
- Very fast raise/lower service 1s
BOM +/- 0.15 Hz +/-0.15 ~ 0.5 Hz
Fast raise/lower service 6s
— R 4s +/- 0.03 ~ 0.05 Hz -
— KT ] 10s - -
FFEEAET@0.25 1s +/- 0.02 Hz +/- 0.02 ~ 0.25 Hz
FIRETHET@0.5 1s +/- 0.02 Hz +/- 0.02 ~ 0.5 Hz

LINK THE VALUE FOR YOU "_L
InfoLink Consulting Co. Ltd.
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