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No | PSH Contribution 4%
1 | Inertia response HsSaH
2 | Governor response, frequency response, or primary frequency control 1XF o 2™
3 Frequency regulation, regulation reserve, or secondary frequency control 2% FoHE =™
4 | Flexibility reserve A ofH|1H
5 | Contingency spinning reserve 2H0jH[H
6 | Contingency non—spinning reserve 201
7 | Replacement / Supplemental reserve CHxoIH | =
8 | Load following 2olF=F
9 | Load leveling / Energy arbitrage B5PgEsl/xte A2y
10 | Generating capacity RN
11 | Reduced environmental emissions sHEegas
12 | Integration of variable energy resources AL X| AIST2
13 | Reduced cycling and ramping of thermal units UMY I|S/EHEHE AL
14 | Other portfolio effects M sa0Adst
15 | Reduced transmission congestion STHf s}
16 | Transmission deferral SHY H4 o)A
17 | Voltage support HeRX|
18 | Improved dynamic stability SHOPYT gkt
19 | Black start capability X7 | S
20 | Energy security Heorgd

> X
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E3M7| 1.2
YA 400MW 1980. 42
TS 600MW 1985.128
UL 600MW 1995, 5&
S LYY+ 700MW 2001.11€
YA 1,000MW 2006. 8& 250MWx4
HE5Y% 600MW 2006.11¥
Of| M = 800MW 2011.11€
(77H2) 4,700MW (1671)
gss+ 500MW 20304 (oi1I%™) 7HHE S
A=l MY 600MW 20324 (0f|%) ¢
e [T ES 700MW 20344 (0i18) ’
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Battery of the Nation Initiative
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No Station W) | completon | Mo Station “OW) | Compltion
1 Meizhou Pumped Storage Power Station 2,400 2022 18 Baiyun Pumped Storage Power Station 1,200 2023
2 Changlongshan Pumped Storage Power Station 2,100 2023 19 Zhouning Pumped Storage Power Station 1,200 2022
3 | Wendeng Pumped Storage Power Station 1,800 2021 20 Huanggou Pumped Storage Power Station 1,200 2022
4 Qingyuan Pumped Storage Power Station 1,800 2024 21 Jinzhai Pumped Storage Power Station 1,200 2021
5 Jinyun Pumped Storage Power Station 1,800 2026 22 Panlong Pumped Storage Power Station 1,200 2022
6 Tai'an—2 Pumped Storage Power Station 1,800 2029 23 Funing Pumped Storage Power Station 1,200 2027
7 Tiantai Pumped Storage Power Station 1,700 2027 24 | Qujiang Pumped Storage Power Station 1,200 2025
8 Dayahe Pumped Storage Power Station 1,600 2019 25 | Jiaohe Pumped Storage Power Station 1,200 2026
9 Hunyuan Pumped Storage Power Station 1,500 2028 26 Weifang Pumped Storage Power Station 1,200 2026
10 | Luoning Pumped Storage Power Station 1,400 2026 27 Hami Pumped Storage Power Station 1,200 2026
11 Pingjiang Pumped Storage Power Station 1,400 2025 28 Tianchi Pumped Storage Power Station 1,200 2021
12 | Xiamen Pumped Storage Power Station 1,400 2024 29 Yimeng Pumped Storage Power Station 1,200 2022
13 | Ninghai Pumped Storage Power Station 1,400 2024 30 Yixian Pumped Storage Power Station 1,200 2026
14 | Zhen'an Pumped Storage Power Station 1,400 2023 31 Zhirui Pumped Storage Power Station 1,200 2025
15 | Jurong Pumped Storage Power Station 1,350 2024 32 Yuanqu Pumped Storage Power Station 1,200 2028
16 | Yangjiang Pumped Storage Power Station 1,200 2023 33 Pan'an Pumped Storage Power Station 1,200 2028
17 | Fukang Pumped Storage Power Station 1,200 2024 34 | Wuyue Pumped Storage Power Station 1,000 2026
- - % 347A 47,450

ZEX: https://en.wikipedia.org/wiki/ HIA] ZZ|
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https://en.wikipedia.org/w/index.php?title=Meizhou_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Changlongshan_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Wendeng_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/wiki/Qingyuan_Pumped_Storage_Power_Station
https://en.wikipedia.org/w/index.php?title=Jinyun_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Dayahe_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Luoning_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Pingjiang_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Xiamen_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Ninghai_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Zhen%27an_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Jurong_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Yangjiang_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Fukang_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Baiyun_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Zhouning_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/wiki/Huanggou_Pumped_Storage_Power_Station
https://en.wikipedia.org/w/index.php?title=Jinzhai_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Jinzhai_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Funing_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Qujiang_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Jiaohe_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Weifang_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Hami_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Tianchi_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Yimeng_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Yixian_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Zhirui_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Yuanqu_Pumped_Storage_Power_Station&action=edit&redlink=1
https://en.wikipedia.org/wiki/
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EH 2030 CAPEX H| & (irpsh)

ng A Capex MAMHIATH
7|1= (USD/kW)* (USD/kWh)

UM 1,000MW/10hr 2,910 220 404 80% S ME
2|&0[2B  100MW/10hr 8,130 247 104 86%
2K 100MW/10hr 9,050 305 124 79%

VRFB 100MW/10hr 9,450 319 154 68%
%=37]  1,000MW/10hr 3,110 109 304 52% RIXIHI2F
YN P 100MW/10hr 4,600 161 304 35%

* (USD/kW) : 80A(YLHA MM|+H)SU MYHXIE AX|-2FeIT= 2 oM A9 5= A4H|
X% IFPSH= 0|=DOE, mXi-=ge|, MH 2|\, dH|SgAt S 1371 7|240] oot L+ ZHEZH Y

e 37| Ui oUX] 8712 & S+2H0| 7H HE
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== Lithium-ion Battery
Storage

= Liguid Air Energy
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== Pumped Hydro
500 MW increments
0 4 8 12 16 20 24 28 32 36 40 44 4B 52 56 60 64 68 72 76 BO B84 88 92 96

Hours Storage Capacity

The comparative unit cost of generation by technology type, for a typical plant of 500 MW installed capacity at a
range of different storage durations from 1 hour to 4 days [E%]] 9= JacobsAl, 2020
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Levelized Cost of Storage Comparison, Pumped Hydro Storage versus Li-ion

Batteries

300
285
275

250
Range

Pumped
Hydro

Storage
$186/MWh

200

LCOS
(20265/MWh})
g

8

58

186
I |

A0 year 50 year 100 year Lazard Li 20 Year Li 40 year
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