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	Parameter

	Minimum Deliverable Size

	
	

	Minimum Incremental Size
	

	
	

	Maximum Deliverable Size
	

	
	

	Power factor
	

	
	

	Rated Power for charging of reference system (kW) 
	

	Rated Power for discharging of reference system (kW) 
	

	Associated energy (kWh) at Rated power
	

	AC or DC power?
	

	Power Conversion System Rated Power of the reference system (kW or kVA) 
	

	Maximum charging power
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Table 10

Technical characteristics of electrical energy storage technologies.

Technology ~ Energy density (W h/L) Power density Specific energy (Wh/  Specific power (W/kg)  Power rating (MW) Rated energy capacity
(WiL) kg) (MW h)
PHS 05-15[4],1-2[26]  05-15[4],~1  05-15[4] - 100-5000 [4], 30 [34],  500-8000 [4], 180 Oki-
[26], <4000 [114] nawa PHS[34,77]
Large-scale  3-64],2-6[26] 05-24], ~1(26] 30-60 [4] - Upt0300(4], 110 &290  ~ < 1000[10], 580 &
CAES 139], 1000 [70] 2860 [38.42]
Overground  Higher than large-scale ~ Higher than 140t 300 bar [174] - 0.003-3 (51 Potential  ~0.01[10], ~0.002-
small CAES ~ CAES large-scale CAES ~10(175] 00083 (51
Flywheel 20-80 426,123 1000-2000 (4], 10-30 (4], 5-100 400-1500 [4] <0.25 (4], 3.6 (60], 0.1~ 0.0052 [60], 0.75 [70],
~5000 [26] (57],5-80 [176] 20(13,177) upto5(177]
Lead-acid 50-80 [4], 50-90 [70]  10-400 [4] 30-50 (4], 25~ 75-300 [4],250 70],  0-20 [4], 0-40 [14], 0.001-40 [ 179] More
50[178] 180 (57) 005-10(179] than 0.0005(180]
Li-ion 200-500 (4], 200-400  1500-10,000 [26]  75-200 (4], 90 (70], 150315 [4], 300 (70],  0-0.1[4], 1-100 (73],  0.024 [79], ~0.004-10
1261, 150 [70] 120-200 [181] 500-2000 (57| 0.005-50 [182] (182
Nas 150-250 (4], 150-300  ~140-180 [26]  150-240 [4], 100 150-230 (4], 90-230 <8 (4], <3414 0.4-2448 (811,04
[26] (183, 174 [184] 19,115 [13], [185]
Nicd 60-150 [4], 15-8026], 80-600 [26] 50-75(4],50 (70|,  150-300 (4], 160 [13],  0-40 [4], 27 [£8], 40 6.75 57,88
80(70] 45-80(71] 150 (70], [186]
VRB 16-33[4],25-35 [19]  ~<2[26] 10-30 (4] 166 (187 ~0.03-3 (4], 2 [188] <60(13),2 [88], 36
possible 50 [5] [189]
ZnBr 30-60 (4], ~55-65[26] ~<25(26] 30-50 (4], 80 [190], 100 [190], 45 [191] 005-2[4],1-10(73]  0.1-3[13],4[14], 0.05
75 (191] £05(192]
PSB ~20-30 [123] ~<2[26] ~15-30 [123] - 1-15[4], 1(193], 0004 Potential up to 120
[194] [193],0.06 [194]
Capacitor 2-10 (4], ~0.05 [124] 100000+ [4], 005-5 [4],<~005  ~100,000 [4],>~3000- 0-0.05 [4] -
[121,124] 107(124]
Super- 10-30 (4], ~10-30 100,000+ 4], 2.5-15 4], ~0.05-15  500-5000 (4], ~10,000 0-0.3 [4], ~0.3+[26] 00005 [70]
capacitor 123 [124] [124] ~0.001-0.1 [70]
SMES 02-2.5[4], ~6 [26] 1000-4000 (4], 0.5-5 4], 10-75 500-2000 (4] 01-10[4,14], ~1-10 00008 [70], 0.015
~2500 (26] [195] 170] 11381, 0,001 [196]
Solar fuel 500-10,000 (4] - 800-100,000 [4] - 0-10 4], 6 and devel- -
oping 20 (197
Hydrogen Fuel ~ 500-3000 (4] 500+ [4] 800-10,000 (4], 500+ [4],~5-800 [124] <50 (4], <10(26], 588 0312198}, developing
cell ~150-1500 [ 124] [199] 39 (200]
TES 80-120,120-200,200-  — 80-120,80-200 [4],  10-30 [4] 0.1-300(4],15 (165,10 -
500 (4] 150-250 (4] [201]
Liquid air 4-6 times than CAES at -~ 214[174] - 10-200 (8],03 [168] 25 [168]
Storage 200 bar [202]





