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!АС$%&&И()* А+,-./012 ).-/23456, -/0151/7 8-303956,.-5: 0/;-, .7/2ш5= 
0/;60ы= .372;105- ?,072/ 80,2@,756,.-5: 5..+,134/05=.
&/A530/+B0ы= 5..+,134/7,+B.-5= 50.757;7 952343= 8-30395-5 5 9,C1;0/2310ы: 
3703ш,05= 59. %.!. D259/-34/ EА&, EF, 117997 !3.-4/, D23G.3HI0/J, 23  
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!/.+,005-34 А.). E/I4575, -2;K039/.ш7/L0ы: /--;9;+J7320ы: .5.7,9 
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)8(: 33+339+621.35

)25@50/+B0/J .7/7BJ

D3.7;K5+/ 4 2,1/-A5H 10.02.2025. 
D3.+, 132/L37-5 05.05.2025.

D250J7/ - K;L+5-/A55 10.06.2025.

* .7/7B, K23/0/+5I5234/03 2/I4575, -2;K039/.ш7/L0ы: .5.7,9 0/-3K+,05J 80,2@55 
(С&N) 0/ L/I, /--;9;+J7320ы: 7,:03+3@5= -/- 0343@3 5.73605-/ 80,2@,756,.-3= @5L-3.75 
4 952343= 8+,-72380,2@,75-,. )A,0,0 9/.ш7/L K23145C,05J 875: 7,:03+3@5= 4 .72/03439 
2/I2,I,, 2/..9372,0ы K2,59;O,.74/ 5 0,13.7/7-5 /--;9;+J7320ы: С&N 4 .2/40,055 
. 12;@595 72/15A5300ы95 5 K,2.K,-7540ы95 5.73605-/95 80,2@,756,.-3= @5L-3.75. 
*ы1,+,0ы 5 K23/0/+5I5234/0ы 725 @+/40ы: G/-732/ K23145C,05J /--;9;+J73234 4 
8+,-72380,2@,75-,: 43-K,24ы:, 23.7 13+5 K,2,9,00ы: 43I3L034+J,9ы: 5.73605-34 80,2@55 
(*ИN) 4 @,0,2/A55 8+,-72380,2@55; 43-4732ы:, I0/657,+B03, .05C,05, .,L,.73593.75 
K235I431.74/ 5 A,0 +575=-5300ы: /--;9;+J73234; 4-72,7B5:, A,+,0/K2/4+,00/J 
@3.;1/2.74,00/J K3+575-/ 4 2J1, .72/0 K3 .759;+5234/05H K23145C,05J 875: 7,:03+3@5=, 
4-+H6/HO/J -/- 2,G3295234/05, 2ы0-34 93O03.75 5 8+,-72380,2@55, 7/- 5 0/+3@34ы, 
+B@37ы 5 12;@5, 0,2ы0360ы, 9,:/05I9ы. D3-/I/03, 673 4 0/.73JO,, 42,9J /--;9;+J7320ы, 
С&N ;C, .7/+5 2,07/L,+B0ы95 4 .72/0/: . 4ы.3-59 ;2340,9 2/.K23.72/0,05J .3+0,603= 5 
4,72343= 80,2@,75-5, ,.+5 2,@;+J7540/J .2,1/ 5 9,:/05I9ы 2/L37ы 2ы0-/ 8+,-72380,2@55 
0, K2,KJ7.74;H7 K3+03A,003= 507,@2/A55 875: .5.7,9. D3-/I/03, 673 СPА, *,+5-3L257/055 
5 И2+/0155 I/ .6,7 .K,A5/+B03@3 2,G3295234/05J 2ы0-34 8+,-72380,2@55 ;1/+3.B 
I0/657,+B03 K34ы.57B -30-;2,073.K3.3L03.7B /--;9;+J7320ы: С&N, -/- ;.7/034+,00ы: 4 
K254JI-, - .3+0,60ы9 5 4,7234ы9 8+,-723.7/0A5J9, 7/- 5 371,+B03 .73JO5:, 673 K3I43+5+3 
.3-2/757B 5: I/45.593.7B 4 8+,-72380,2@,75-, 875: .72/0 37 9,2 @3.K311,2C-5 5 I/K;.757B 
K23A,.. 5: 9/..343@3 40,12,05J. D25 8739 K23145C,05, +575=-5300ы: /--;9;+J7320ы: 
С&N 4 .,@9,07, 40;72510,403@3 :2/0,05J 80,2@55 K2313+C57 ;-2,K+J7B K3I5A55 873= 
@2;KKы 7,:03+3@5= I/ .6,7 4431/ 034ы: K235I431.74,00ы: 93O03.7,=, 3K7595I/A55 
A,K36,- K3.7/43-, / 7/-C, 2/I4575J .,-732/ 5: K,2,2/L37-5 5 47325603@3 5.K3+BI34/05J. 
Q/-C, 4 .7/7B, K23/0/+5I5234/0/ K23L+,9/ 1+57,+B03@3 :2/0,05J 80,2@55 5 .1,+/0 4ы431 
3 739, 673 .;O,.74;HO5, 7,:03+3@55 0, .K3.3L0ы 3L,.K,657B 2,07/L,+B03, .,I3003, 
:2/0,05, 80,2@55, 5 1+J K3+03= 1,-/2L305I/A55 .,-732/ 8+,-72380,2@,75-5 K372,L;,7.J 

(307,07 13.7;K,0 K31 +5A,0I5,= Creative Commons Attribution-NonCommercial 4.0 International.
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N13.75C,05, I0/657,+B0ы: 7,:03+3@56,.-5: K232ы434 0/ 8739 0/K2/4+,055. D25 8739 

3C51/,93, K23145C,05, -2;K039/.ш7/L0ы: .5.7,9 :2/0,05J 80,2@55 0/ L/I, +575=-5300ы: 
/--;9;+J73234 0, K2573293I57 05 K35.- /+B7,20/7540ы: 7,:03+3@5= :2/0,05J 80,2@55, 05 
40,12,05, /+B7,20/7540ы: 5.73605-34 80,2@,756,.-3= @5L-3.75. 

(9:чевые ?9овA: /--;9;+J7320ы, .5.7,9ы 0/-3K+,05J 80,2@55, +575=-5300ы, 
/--;9;+J732ы, 8+,-72380,2@,75-/, K,2,9,00ы, 43I3L034+J,9ы, 5.73605-5 80,2@55, 
80,2@,756,.-/J @5L-3.7B, 13+@3.23603, :2/0,05, 80,2@55.

(оBC9DEF DBFеGе?ов: /4732 I/J4+J,7 3L 37.;7.7455 -30G+5-7/ 507,2,.34 G50/0.343@3 5 
0,G50/0.343@3 :/2/-7,2/.

hDBAB?DGовABDе: /4732 I/J4+J,7 3L 37.;7.7455 40,ш0,@3 G50/0.5234/05J.

DEVELOPMENT OF LARGE-SCALE BATTERY ENERGY  
STORAGE SYSTEMS

IN THE GLOBAL POWER INDUSTRY

 Original article

Received 10.02.2025. Revised 05.05.2025. Accepted 10.06.2025.

Alexander O. MASLENNIKOV (maslennikov@imemo.ru), ORCID: 0000-0001-5377-4702,
Primakov Institute of World Economy and International Relations, Russian Academy of 
Sciences (IMEMO), 23, Profsoyuznaya Str., Moscow 117997, Russian Federation.

The article analyzes the development of large-scale battery energy storage systems (BESS) as a new 
source of system 3exibility in the global power sector. It assesses the scale of deployment of these 
technologies across countries and examines the advantages and disadvantages of BESS compared to 
other conventional and emerging 3exibility resources. The study identi4es and analyzes three key drivers 
of BESS adoption: 4rst, the increasing share of variable renewable energy (VRE) in electricity generation; 
second, the signi4cant decline in the production costs and prices of lithium-ion batteries; and third, 
targeted government policies in a number of countries aimed at supporting these technologies, 
including electricity market reforms, tax incentives and other non-market mechanisms. The 4ndings 
demonstrate that BESS have already become cost-competitive in countries with high penetration of 
solar and wind power, provided that the regulatory environment and electricity market structures do 
not hinder their proper integration. The article highlights that in the United States, the United Kingdom 
and Ireland, targeted electricity market reforms have signi4cantly improved the competitiveness of 
BESS–both colocated with solar and wind power plants and as standalone systems – thus reducing their 
dependence on government support and enabling large-scale deployment. The ongoing expansion 
of lithium-ion BESS for intraday energy storage is expected to further strengthen their position due to 
the commission of new manufacturing capacities, optimization of supply chains, and development of 
recycling and reusing sectors. The article also addresses the challenge of long-duration energy storage 
and the author concludes that existing technologies are not yet capable of delivering cost-e5ective 
seasonal storage. Achieving full decarbonization of the electricity sector will therefore require major 
technological breakthroughs in this area. At the same time, the expected growth of large-scale lithium-
ion BESS is unlikely to impede the search for alternative storage technologies nor the development of 
other sources of energy 3exibility.

Keywords: battery energy storage systems, lithium-ion batteries, power industry, variable renewable 
energy sources, energy 3exibility, long-term energy storage. 
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ВВЕ8ЕН%Е

* K3.+,105, @31ы 4 2J1, .72/0 0/L+H1/,7.J 507,0.5403, 40,12,05, 
-2;K039/.ш7/L0ы: /--;9;+J7320ы: .5.7,9 0/-3K+,05J 80,2@55 (С&N) 4 
8+,-72380,2@,75-,1. N75 .5.7,9ы, 4 L3+Bш50.74, .+;6/,4 3.034/00ы, 0/ +575=-
5300ы: /--;9;+J732/:, 5.K3+BI;H7.J 1+J 0/-3K+,05J 8+,-72380,2@55 5I 8+,-723.,75 
4 K,2531ы 05I-3@3 .K23./ 0/ 0,, 5+5 4ы.3-3= ,, @,0,2/A55, 6/O, 4.,@3 – 4 K,2531ы 
4ы.3-3= I/@2;I-5 .3+0,60ы: 5 4,7234ы: 8+,-723.7/0A5=. * .57;/A55 K2,4ыш,05J 
.K23./ 0/ 8+,-72380,2@5H 0/1 ,, K2,1+3C,05,9 0/-3K+,00/J 4 /--;9;+J7320ы: С&N 
8+,-72380,2@5J, 0/K23754, 0/K2/4+J,7.J 3L2/703 4 8+,-723.,7B.

(2;K039/.ш7/L0ы, /--;9;+J7320ы, С&N 4 8+,-72380,2@,75-, ;.7/0/4+54/H7.J 
K2,59;O,.74,003 4 .4JI-, . .3+0,60ы95 5 4,7234ы95 8+,-723.7/0A5J95. )10/-3 
4.72,6/H7.J 5 /4730390ы, .5.7,9ы, 2/.K3+3C,00ы, 371,+B03 37 3LS,-734 @,0,2/A55 
8+,-72380,2@55.

T/ K,2531 . 2019 K3 2023 @@. .343-;K0/J ;.7/034+,00/J 93O03.7B -2;K039/.ш7/L0ы: 
/--;9;+J7320ы: С&N 4 8+,-72380,2@,75-, 4 952, ;4,+565+/.B L3+,, 6,9 4 13 2/I –  
. 4.1 13 55.7 U*7. Q3+B-3 4 2023 @. Lы+3 44,1,03 4 8-.K+;/7/A5H .4ыш, 30 U*7 7/-5: .5.7,9, 
673 .3K3.7/4593 . 3LS,939 /--;9;+J7320ы: L/7/2,=, 0,3L:3159ы9 1+J K235I431.74/ 
3-3+3 2 9+0 8+,-72393L5+,=2. (+H6,4ы9 G/-73239, .K3.3L.74;HO59 .73+B Lы.7239; 
40,12,05H /--;9;+J7320ы: С&N, 4ы.7;K/,7 ;.-32,003, 2/I4575, .3+0,603= 5 4,72343= 
8+,-723@,0,2/A55, G32952;HO,, 2/.7;O;H K372,L03.7B 80,2@3.5.7,9 4 13K3+057,+B0ы: 
5.73605-/: 80,2@,756,.-3= @5L-3.75. 

D31 80,2@,756,.-3= @5L-3.7BH, 5+5 @5L-3.7BH 80,2@,756,.-3= .5.7,9ы, K250J73 
K3059/7B .K3.3L03.7B K3.+,10,= 8GG,-75403 2,/@5234/7B 0/ -3+,L/05J .K23./ 5 
K2,1+3C,05J 8+,-72380,2@55, 950595I52;J 25.-5 80,2@,756,.-5: 15.L/+/0.34, -3732ы, 
93@;7 0,@/75403 .-/I/7B.J 0/ K/2/9,72/: -/6,.74/ 8+,-723.0/LC,05J 5 K254,.75 - 
/4/25=0ы9 37-+H6,05J9.

Q2/15A53003 80,2@3.5.7,9ы 43 4.,: .72/0/: .7/+-54/H7.J . 5I9,06543.7BH .K23./ 
0/ 8+,-72380,2@5H. )10/-3 ;4,+56,05, 13+5 .3+0,60ы: 5 4,7234ы: 8+,-723.7/0A5= 
4 .72;-7;2, @,0,2/A55 G32952;,7 034ы= 5.73605- 0,.7/L5+B03.75 – 4/25/75403.7B 
4ы2/L37-5. D3.-3+B-; G3738+,-7256,.-/J .3+0,60/J 80,2@,75-/ (G37343+B7/5-/) 5 
4,7234/J 80,2@,75-/ 3703.J7.J - K,2,9,00ы9 43I3L034+J,9ы9 5.73605-/9 80,2@55 
(*ИN), 1+J -3732ы: 3LS,9ы K235I431.74/ 4 -/C1ы= 939,07 42,9,05 I/45.J7 37 7,-;O5: 
K3@310ы: ;.+345=, 507,@2/A5J 875: 80,2@32,.;2.34 4 80,2@3.5.7,9; 72,L;,7 37 
K3.+,10,= K34ыш,003@3 ;2340J /1/K75403.753.

?,+BH 0/.73JO,= .7/7B5 J4+J,7.J 4ыJ4+,05, G/-73234, 3L;.+3454ш5: Lы.723, 
40,12,05, -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 4 952, 4 K3.+,105, @31ы, -/- 
:/2/-7,20ы: 1+J 372/.+5 4 A,+39, 7/- 5 .K,A5G560ы: 1+J .72/0 – +51,234 873@3 K23A,../, 

1 * 0/.73JO,= .7/7B, K31 -2;K039/.ш7/L0ы95 /--;9;+J7320ы95 .5.7,9/95 0/-3K+,05J 80,2@55 4 8+,-72380,2@,75-, K3059/H7.J 
5.-+H657,+B03 С&N, ;.7/034+,00ы, 0/ .73230, K235I431.74/ 5 72/0.K3275234-5 8+,-72380,2@55, 73 ,.7B 4 .,@9,07, “13 .6,765-/” 
(front of the meter). * /0@+3JIы603= +57,2/7;2, 7/-5, .5.7,9ы K250J73 0/Iы4/7B large-scale battery energy storage system (BESS), С&N 
9/.ш7/L/ -399;0/+B0ы: .+;CL (utility-scale BESS) 5+5 С&N 9/.ш7/L/ 8+,-723.,75 (grid-scale BESS), 4 2;..-3JIы60ы: 5.73605-/: 
7/-C, 4.72,6/,7.J 7,2950 50G2/.72;-7;20ы, С&N. D25 8739 /--;9;+J7320ы, С&N 7/-C, /-75403 5.K3+BI;H7.J 5 -30,60ы95 
K372,L57,+J95 8+,-72380,2@55 – 1393:3IJ=.74/95, -399,26,.-595 5 K239ыш+,00ы95 K2,1K25J75J95, 73 ,.7B “K3.+, .6,765-/” 
(behind the meter). * 3.034039 873 3703.57,+B03 0,L3+Bш5, 2/.K2,1,+,00ы, .5.7,9ы, ;.7/0/4+54/,9ы, 4 13K3+0,05, - .3+0,60ы9 
K/0,+J9 0/ -2ыш/: I1/05=.
2 Расчет выполнен исходя из средневзвешенной емкости аккумуляторов для электромобилей в августе 2023 г. 62.5 кВт•ч и 
коэффициента емкости к мощности на уровне 4 Вт•ч/Вт.
3 D39593 4,72343= 5 G3738+,-7256,.-3= .3+0,603= 80,2@,75-5 - K,2,9,00ы9 *ИN 7/-C, 3703.J7 2;.+34ы, UNС . 0,L3+Bш59 
3LS,939 4313:2/05+5O/, L,cK+37500ы, UNС 5 932.-;H 80,2@,75-; – K25+540ы, 5 43+034ы, 8+,-723.7/0A55.
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N/ 7/-C, 3K2,1,+,05, K,2.K,-754 1/+B0,=ш,@3 K23145C,05J /--;9;+J7320ы: 7,:03+3@5= 

:2/0,05J 80,2@55 -/- 4/C03@3 5.73605-/ 80,2@,756,.-3= @5L-3.75 4 8+,-72380,2@,75-,. 
V657ы4/J, 673 5.K3+BI34/05, /--;9;+J7320ы: С&N 4 8+,-72380,2@,75-, 4 I0/657,+B0ы: 
3LS,9/: – J4+,05, 3703.57,+B03 0343,, 87/ 7,9/ 3.7/,7.J 0,13.7/73603 5I;6,003= -/- 
4 37,6,.74,003=, 7/- 5 4 I/2;L,C03= +57,2/7;2,. D25 8739 K2313+C/HO,=.J Lы.72ы= 
23.7 3LS,934 5 13+5 .3+0,603= 5 4,72343= 8+,-723@,0,2/A55 4 .72/0/: – +51,2/: 
80,2@3K,2,:31/ 4 3L3I2593= K,2.K,-754, L;1,7 .K3.3L.7434/7B 3K,2,C/HO,9; 23.7; 
K372,L03.75 875: .72/0 4 ;4,+56,055 ;2340J @5L-3.75 4 8+,-72380,2@,75-,, 673 1,+/,7 
5I;6,05, K,2.K,-754 /--;9;+J7320ы: С&N 0/ 8739 0/K2/4+,055 3.3L,003 /-7;/+B0ы9.

(Р)ПН,-А./ТА0Н1Е А(()-)34Т,РН1Е .Н5  
(А( Н,В17 %.Т,IН%( 5НЕР6ЕТ%IЕ.(,7 6%0(,.Т%

D372,L03.7B 4 2/I45755 -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 3L;.+34+,0/ 
4 K,24;H 36,2,1B 7,9, 673 /+B7,20/7540ы: 5.73605-34 80,2@,756,.-3= @5L-3.75 
0,13.7/73603 1+J 0/1,C03= 5 L,I3K/.03= 507,@2/A55 I0/657,+B0ы: 3LS,934 K,2,9,00ы: 
43I3L034+J,9ы: 5.73605-34 80,2@55 4 80,2@3.5.7,9;, 0, @3432J ;C, 3 K3+03= 
1,-/2L305I/A55 8+,-72380,2@,75-5. )10/-3, K2,C1, 6,9 K,2,=75 - 5..+,134/05H 
K,2.K,-754 /--;9;+J7320ы: С&N -/- 0343@3 5.73605-/ 80,2@,756,.-3= @5L-3.75, 
0,3L:31593 -2/7-3 2/..9372,7B 3.0340ы, ,, 5.73605-5. * 0/;603= +57,2/7;2, 5 
K25-+/10ы: 5..+,134/05J: K250J73 4ы1,+J7B 6,7ы2, @2;KKы 7/-5: 5.73605-34:  
1) 15.K,76,25I;,9/J @,0,2/A5J, 2) 7,:03+3@55 ;K2/4+,05J .K23.39 0/ 8+,-72380,2@5H, 
3) 8+,-723.,75 5 9,C.,7,4ы, .4JI5 5 4) .5.7,9ы 0/-3K+,05J 80,2@55, - -3732ы9 3703.J7.J 5 
/0/+5I52;,9ы, 4 0/.73JO,= .7/7B, /--;9;+J7320ы, С&N4 [1].

N+,-723.7/0A55 0/ 5.-3K/,939 73K+54,, / 7/-C, @51238+,-723.7/0A55 (UNС)  
5 8+,-723.7/0A55 0/ L5373K+54/: K34ыш/H7 @5L-3.7B 80,2@3.5.7,9ы I/ .6,7 2,I,240ы: 
93O03.7,= K3 @,0,2/A55 8+,-72380,2@55, -3732ы, 93C03 I/1,=.7434/7B 1+J ;4,+56,05J 
4ы2/L37-5 4 K,2531ы .05C,05J @,0,2/A55 0/ .3+0,60ы: 5 4,7234ы: 8+,-723.7/0A5J:. 
W+J 873@3 4 6/.ы K5-343@3 .K23./ 0/ 8+,-72380,2@5H 6/.73 5.K3+BI;H7.J @/I37;2L500ы, 
;.7/034-5 37-2ы73@3 A5-+/, 37+56/HO5,.J 4ы.3-3= .-323.7BH 37-+5-/. 

)10/-3 5.K3+BI34/05, 5.-3K/,9ы: 73K+54 1+J -39K,0./A55 K234/+34 4 .3+0,603=  
5 4,72343= @,0,2/A55 K2375432,657 -+59/756,.-59 .72/7,@5J9 .72/0, .72,9JO5:.J - 
K3+03= 5+5 K2/-756,.-5 K3+03= 1,-/2L305I/A55 .43,= 8+,-72380,2@,75-5, 4 K,24;H 
36,2,1B @3.;1/2.74 %423K,=.-3@3 .3HI/ 5 *,+5-3L257/055. (239, 73@3, K3 9,2, ;4,+56,05J 
13+5 43I3L034+J,93= 80,2@,75-5 4 875: .72/0/:, 8+,-723.7/0A55 0/ 5.-3K/,9ы: 73K+54/: 
4., L3+Bш;H 6/.7B 42,9,05 L;1;7 K23.7/54/7B, K38739; K311,2C/05, 875: 93O03.7,= 
4 2/L373.K3.3L039 .3.73J055 1+J 5.K3+BI34/05J 5.-+H657,+B03 4 -/6,.74, 5.73605-/ 
80,2@,756,.-3= @5L-3.75 K372,L;,7 13K3+057,+B0ы: I/72/7.

Q,:03+3@55 ;K2/4+,05J .K23.39 7/-C, J4+JH7.J K,2.K,-7540ы9 5.73605-39 
80,2@,756,.-3= @5L-3.75. T0/657,+B0ы= K37,0A5/+ 0/ 8739 0/K2/4+,055 .4JI/0 . 
2/.K23.72/0,05,9 “;90ы:” (/4739/75I5234/00ы:) 8+,-723K25L3234, 4-+H6/HO5:.J 
4 K,2531ы .05C,05J A,0 0/ 8+,-72380,2@5H, / 7/-C, 7,:03+3@5= 14;.732300,@3 
5.K3+BI34/05J 8+,-72393L5+,= (vehicle-to-grid). N75 2,ш,05J K3I43+JH7 .9,.757B 
K372,L+,05, 8+,-72380,2@55 4 Lы73439, -399,26,.-39 5 K239ыш+,0039 .,-732/: 
0/ K,2531ы 4ы.3-3= 4ы2/L37-5 5I .3+0,60ы: 5 4,7234ы: 5.73605-34. )10/-3 
2,/+5I/A5J 1/003@3 K37,0A5/+/ K372,L;,7 ш523-3@3 40,12,05J 1323@3.73JO,= 
50G2/.72;-7;2ы, .K3.3L03= 3K,2/75403 2,/@5234/7B 0/ A,034ы, .5@0/+ы, / 7/-C, 
9,:/05I934 150/956,.-3@3 A,033L2/I34/05J 1+J -30,60ы: K372,L57,+,=. ( 873= C, 
@2;KK, 5.73605-34 80,2@,756,.-3= @5L-3.75 3703.57.J 5 2/I4575, 2/.K2,1,+,00ы: 
/--;9;+J7320ы: С&N 4 13K3+0,05, - 3LS,-7/9 43I3L034+J,93= @,0,2/A55 0/ .73230, 
-30,60ы: K372,L57,+,= 8+,-72380,2@55, 673 K3I43+J,7 K3.+,1059 .3-2/757B 3LS,9ы 
K3+;6,05J ,, 5I 8+,-723.,75.

4 Introduction to System Integration of Renewables. International Energy Agency (IEA). 2020. Available at: https://www.iea.org/reports/
introduction-to-system-integration-of-renewables (accessed 24.12.2024).
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КА E/.ш52,05, 50G2/.72;-7;2ы 72/0.K3275234-5 8+,-72380,2@55 7/-C, .K3.3L.74;,7 
K34ыш,05H @5L-3.75 80,2@3.5.7,9ы, K3I43+JJ K,2,2/.K2,1,+J7B 8+,-723K373- 5I 
2,@53034 . K23G5A5739 @,0,2/A55 4 2,@530ы . 42,9,00ы9 1,G5A5739, 4ыI4/00ы9 4 739 
65.+, 0,L+/@3K25J70ы95 9,7,3;.+345J95. *9,.7, . 7,9 2/I4575, 8+,-723.,7,= 72,L;,7 
I0/657,+B0ы: -/K57/+B0ы: 4+3C,05=. С3I1/05, 9,C1;0/2310ы: .,7,4ы: 507,2-300,-73234 
7/-C, K3I43+J,7 -39K,0.5234/7B 40;72,005, 15.L/+/0.ы I/ .6,7 8-.K327/ 5 59K327/ 
8+,-72380,2@55. )10/-3 K3+/@/7B.J 0/ 72/0.@2/0560ы, K,2,73-5 -/- 0/ 3.03403= 5.73605- 
@5L-3.75 93@;7 .,L, K3I43+57B +5шB 0,L3+Bш5, .72/0ы 5 73+B-3 K25 0/+5655 5ILы73603= 
@5L-3.75 ; .3.,105: @3.;1/2.74, 673, - 739; C,, 72,L;,7 2,ш,05J 43K23./ 3L,.K,6,05J 
80,2@,756,.-3= L,I3K/.03.75.

* @2;KK, 7,:03+3@5= :2/0,05J 80,2@55 .;O,.74;,7 903C,.743 2/I+560ы: 
50.72;9,0734, 310/-3 4K+37B 13 -30A/ 2010-: @3134 ,150.74,00ы95 ш523-3 5.K3+BI;,9ы95 
Lы+5 @5123/--;9;+52;HO5, 8+,-723.7/0A55 (UАNС), / I/7,9 0/6/+3.B Lы.723, 40,12,05, 
-2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N. *., 3.7/+B0ы, 7,:03+3@55 873= @2;KKы K3-/ 
0/:31J7.J 0/ .7/15J: 2/I2/L37-5, 7,.75234/05J 5+5 3@2/056,003@3 K2/-756,.-3@3 
K259,0,05J. D25 8739 4 2023 @. .343-;K0/J ;.7/034+,00/J 93O03.7B -2;K039/.ш7/L0ы: 
/--;9;+J7320ы: С&N 4 952, .3.7/4+J+/ ;C, K3675 72,7B 37 .343-;K03= 93O03.75 UАNС, 
4 73 42,9J -/- 4 2019 @. 8737 K3-/I/7,+B 0, K2,4ыш/+ 3%5. D3 K23@03I; !,C1;0/23103@3 
80,2@,756,.-3@3 /@,07.74/ (!NА), 4 2030 @. /--;9;+J7320ы, С&N 4 952, 4 A,+39 .7/0;7 
3.03403= G3293= :2/0,05J 80,2@55 5 K3 .343-;K03= ;.7/034+,003= 93O03.75 L;1;7 
K2,43.:3157B UАNС 4 2.3–3.4 2/I/ 4 I/45.593.75 37 .A,0/25J6.

UАNС 5.K3+BI;,7 5I+5ш-5 8+,-72380,2@55 1+J I/-/6-5 431ы 4 4,2:0,, 
4313:2/05+5O, . A,+BH K3.+,1;HO,@3 ,, .L23./ 5 @,0,2/A55 8+,-72380,2@55 
4 K,2531ы 1,G5A57/. )10/-3 43I93C03.75 UАNС 0,13.7/7360ы 1+J 3L,.K,6,05J 
80,2@,756,.-3= @5L-3.75 0/ ;230,, 0,3L:315939 1+J 507,@2/A55 4 80,2@3.5.7,9; 
I0/657,+B0ы: 3LS,934 K,2,9,00ы: *ИN. &34ы, UАNС 93@;7 Lы7B K3.723,0ы 73+B-3 4 
K31:31JO5: 1+J 873@3 @,3@2/G56,.-5: +3-/A5J:, 5: 43I4,1,05, .3K2JC,03 . 75K560ы95 
1+J @51238+,-723.7/0A5= 8-3+3@56,.-595 25.-/95, / 7/-C, 72,L;,7 I0/657,+B0ы: 
504,.75A5=. X3+,, 73@3, 6,9 1/+Bш, 2/.K3+/@/,7.J UАNС 37 9/@5.72/+B0ы: $ND, 
.3,150JHO5: 3.0340ы, A,072ы K235I431.74/ 5 K372,L+,05J 8+,-72380,2@55, 7,9 4ыш, 
13K3+057,+B0ы, K37,25 K25 ,, 72/0.K3275234-,.

*/C0ы9 K2,59;O,.7439 /--;9;+J7320ы: С&N K,2,1 UАNС J4+JH7.J 5: 931;+B03.7B 
5 37.;7.745, C,.7-3= K254JI-5 - K31:31JO59 @,3+3@56,.-59 ;.+345J9, K3.-3+B-; 
305 93@;7 Lы7B ;.7/034+,0ы 4 3K759/+B0ы: 1+J 873@3 .,@9,07/: 8+,-723.,75 5 4 
0,3L:31593= -30G5@;2/A55 K3 .343-;K03= 93O03.75. (239, 73@3, /--;9;+J7320ы, 
С&N :/2/-7,25I;H7.J 4ы.3-3= .-323.7BH K,2,-+H6,05J 2,C5934 2/L37ы 9,C1; 
K372,L+,05,9 5 371/6,= 8+,-72380,2@55, / 7/-C, 93@;7 4ыK3+0J7B 903C,.743 12;@5: 
7,:056,.-5: ;.+;@ K3 K34ыш,05H -/6,.74/ 80,2@3.0/LC,05J, 4-+H6/J 2,@;+5234/05, 
6/.737ы 8+,-7256,.-3@3 73-/ [3; 4]. С 12;@3= .73230ы, /--;9;+J7320ы, С&N 59,H7 5 2J1 
0,13.7/7-34, -3732ы, 7/-C, I/45.J7 37 75K/ 5.K3+BI;,9ы: /--;9;+J73234. )05 L;1;7 
K23/0/+5I5234/0ы 05C,.

8%НА-%(А % hА(Т,Р1 ПР,8В%JЕН%4 А(()-)34Т,РН12 .Н5

D23145C,05, -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N K3-/ .-30A,0725234/03 4 
3@2/056,0039 65.+, .72/0. * KJ7,2-; -2;K0,=ш5: @3.;1/2.74 K3 3LS,9; ;.7/034+,00ы: 
93O03.7,= 4 8739 .,-732, K3 .3.73J05H 0/ -30,A 2023 @. 43ш+5 (57/= (27.1 U*7), СPА (15.8), 
*,+5-3L257/05J (3.6), А4.72/+5J (1.8) 5 U,29/05J (1.7 U*7) (7/L+. 1).

5 E/..657/03 K3 1/00ы9 Statistical Review of World Energy 2024. Energy Institute. Available at: https://www.energyinst.org/statistical-review 
(accessed 24.12.2024) 5 [2].
6 Global Installed Energy Storage Capacity by Scenario, 2023 and 2030. IEA. 25.04.2024. Available at: https://www.iea.org/data-and-statistics/
charts/global-installed-energy-storage-capacity-by-scenario-2023-and-2030 (accessed 25.12.2024).
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NТAK9DLA 1. W50/95-/ 0/-3K+,003= 93O03.75 -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 

4 952343= 8+,-72380,2@,75-,, U*7 
Table 1. Dynamics of Cumulative Large-Scale Battery Energy Storage Systems Capacity  

in the Global Power Sector, GW
 2015 2019 2020 2021 2022 2023

(57/= 0.1 0.4 0.8 1.8 7.8 27.1

СPА 0.4 1.1 1.7 5.1 9.3 15.8

*,+5-3L257/05J 0.0 0.8 1.0 1.7 2.3 3.6

А4.72/+5J 0.0 0.3 0.4 0.7 0.9 1.8

U,29/05J 0.0 0.5 0.6 0.7 1.3 1.7

YC0/J (32,J 0.1 0.3 0.8 1.0 1.0 1.0

ZK305J 0.1 0.2 0.3 0.3 0.3 0.6

И2+/015J 0.0 0.0 0.0 0.2 0.3 0.4

(/0/1/ 0.0 0.0 0.1 0.1 0.1 0.4

YАE 0.0 0.0 0.0 0.0 0.0 0.3

[5+5 0.0 0.1 0.1 0.1 0.1 0.2

)АN 0.0 0.1 0.1 0.1 0.1 0.1

K2365, .72/0ы 0.1 0.2 0.3 0.7 1.6 2.7

952 0.9 4.1 6.1 12.5 25.2 55.7

И.73605-: 2/..657/03 /473239 K3 1/00ы9 Statistical Review of World Energy 20247. 

&/-3K+,00ы, 93O03.75 -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 4 .72/0/:-+51,2/: 
.3.7/4+JH7 ;C, I0/657,+B0;H 13+H 37 .343-;K0ы: @,0,252;HO5: 93O03.7,= .3+0,60ы: 
5 4,7234ы: 8+,-723.7/0A5=. * 2023 @. 8737 K3-/I/7,+B 4 *,+5-3L257/055 13.75@ 7.9%, 4 СPА 
– 5.5%, (57/, – 2.6% (7/L+. 2). D25 8739 4 L+5C/=ш5, @31ы K23A,.. ;.-32,003@3 40,12,05J 
/--;9;+J73234 K2313+C57.J Lы.72ы95 7,9K/95. D3 K23@03I; !NА, - 2030 @. 0/-3K+,00ы, 
93O03.75 -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 4 952, 4ы2/.7;7 4 I/45.593.75 37 .A,0/25J 
0/ 531–947 U*7 3703.57,+B03 ;2340J 2023 @. W+J .2/40,05J, !NА 3C51/,7 K2523.7 93O03.7,= 
UАNС I/ 737 C, K,2531 4 15/K/I30, 68–112 U*78.

ТAK9DLA 2. С72/034/J .72;-7;2/ ;.7/034+,003= 93O03.75 -2;K039/.ш7/L0ы: 
/--;9;+J7320ы: С&N 4 952, 4 2023 @. 

Table 2. Country Breakdown of Installed Capacity of Large-Scale Battery Energy Storage  
Systems Worldwide in 2023

 -оMBо?FN 
EGOPBомA?RFAKBыS  

AEEOмO9TFоGBыS .Н5 8о9T оF ?овоEOPBоU 
моMBо?FD Pо 

VеBеGALDD W/W, %

8о9T оF моMBо?FеU 
в веFGовоU 

D ?о9BечBоU 
WBеGVеFDEе, %6ВF % мDGовоVо 

PоEAXAFе9T

(57/= 27.1 48.6 1.0 2.6

СPА 15.8 28.3 1.3 5.5

*,+5-3L257/05J 3.6 6.5 3.5 7.9

А4.72/+5J 1.8 3.2 1.7 4.0

U,29/05J 1.7 3.1 0.7 1.1

YC0/J (32,J 1.0 1.8 0.7 3.5

ZK305J 0.6 1.0 0.2 0.6

И2+/015J 0.4 0.8 3.7 7.9

(/0/1/ 0.4 0.7 0.3 1.7

7 Statistical Review of World Energy 2024.  Energy Institute. Available at: https://www.energyinst.org/statistical-review (accessed 24.12.2024).
8 Global Installed Energy Storage Capacity by Scenario, 2023 and 2030. IEA. 25.04.2024. Available at: https://www.iea.org/data-and-statistics/
charts/global-installed-energy-storage-capacity-by-scenario-2023-and-2030 (accessed 25.12.2024).
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YАE 0.3 0.5 0.5 3.1

[5+5 0.2 0.3 0.5 1.3

)АN 0.1 0.2 0.2 1.9

K2365, .72/0ы 2.7 4.9 0.1 0.4

952 55.7 100 0.6 2.3

И.73605-: 2/..657/03 /473239 K3 1/00ы9 Statistical Review of World Energy 20249. 

D23145C,05H -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N .K3.3L.74;H7 725 3.0340ы: 
G/-732/. *3-K,24ы:, 23.7 13+5 K,2,9,00ы: *ИN 4 @,0,2/A55 8+,-72380,2@55, 43-4732ы:, 
I0/657,+B03, .05C,05, .,L,.73593.75 K235I431.74/ 5 A,0 +575=-5300ы: /--;9;+J73234, 
4-72,7B5:, A,+,0/K2/4+,00/J @3.;1/2.74,00/J K3+575-/ K3 K311,2C-, 40,12,05J 875: 
7,:03+3@5= 4 8+,-72380,2@,75-,. 

РAXвDFDе PеGемеBBыS В%5 
&/5L3+,, 4ы.3-5: K3-/I/7,+,= K3 13+, K,2,9,00ы: *ИN 4 8+,-72380,2@,75-, 13.75@+5 

.72/0ы %423K,=.-3@3 .3HI/ (25.. 1). * $H-.,9L;2@, 5 W/055 4 2023 @. 13+J .3+0,60ы: 5 4,7234ы: 
8+,-723.7/0A5= 4 .343-;K03= 8+,-723@,0,2/A55 .3.7/45+/ 68% 5 67% .3374,7.74,003, 4 
$574, – 57%. D25 8739 3.0340ы9 5.73605-39 80,2@,756,.-3= @5L-3.75 4 875: 0,L3+Bш5: 
K3 /L.3+H7039; 3LS,9; K372,L+,05J 8+,-72380,2@55 .72/0/: 4ы.7;K/,7 40,ш0JJ 732@34+J 
8+,-72380,2@5,= . .3.,10595 @3.;1/2.74/95. W/05J 4 2023 @. 59K3275234/+/ 54% 3LS,9/ 
K372,L+,05J 8+,-72380,2@55 5 8-.K3275234/+/ 45%. $574/ 5 $H-.,9L;2@ 4 739 C, @31; 
59K3275234/+5 82% 5 76% K372,L+,003= 8+,-72380,2@55 .3374,7.74,003. D234,1,00ы= 
4 2/L37, [5] /0/+5I K3 11 @3.;1/2.74/9 С,4,203= %423Kы K3-/I/+, 673 -322,+JA5J 9,C1; 
K,2531/95 05I-3= @,0,2/A55 .3+0,603= 5 4,72343= 80,2@55 9,C1; .72/0/95 0,4ы.3-/J (4 
15/K/I30, 0.3–0.4), 673 K3I43+J,7 .;O,.74,003 K34ы.57B @5L-3.7B 80,2@3.5.7,9ы . L3+Bш3= 
13+,= K,2,9,00ы: *ИN I/ .6,7 3LS,150,05J 80,2@3.,7,=.

РD?OBоE 1. W3+J .3+0,60ы: 5 4,7234ы: 8+,-723.7/0A5= 4 .343-;K03= @,0,2/A55 
8+,-72380,2@55 4 2023 @., %*   

Figure 1. Share of Solar and Wind in Total Electricity Generation in 2023, %*  

И.73605-: 2/..657/03 /473239 K3 1/00ы9 Yearly Electricity Data10.
* – K254,1,0ы 1/00ы, K3 .72/0/9, @1, K2,1.7/4+,00ы= K3-/I/7,+B K2,4ыш/,7 10% (39 5I 85 .72/0 5 

7,2257325=, 4-+H6,00ы: 4 5.:310;H L/I; 1/00ы: EMBER).
** – 2/.6,7 K3 85 .72/0/9 5 7,2257325J9.

9 Statistical Review of World Energy 2024. Energy Institute. Available at: https://www.energyinst.org/statistical-review (accessed 24.12.2024). 
10  Yearly Electricity Data. EMBER. Available at: https://ember-energy.org/data/yearly-electricity-data/ (accessed 24.12.2024).
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N* И.K/055, U2,A55, &51,2+/01/:, D327;@/+55, U,29/055 5 И2+/0155 13+J .3+0,60ы: 5 

4,7234ы: 8+,-723.7/0A5= 4 .343-;K03= 8+,-723@,0,2/A55 4 2023 @. 0/:315+/.B 4 15/K/I30, 
39–41%, 4 *,+5-3L257/055 – 34%. D25 8739 -2;K0ы, .72/0ы 0, 93@;7 4 I0/657,+B03= .7,K,05 
K3+/@/7B.J 0/ 40,ш0HH 732@34+H 8+,-72380,2@5,= 5 4ы0;C1,0ы 0/2/O54/7B 12;@5, 
5.73605-5 80,2@,756,.-3= @5L-3.75, 4 K,24;H 36,2,1B /--;9;+J7320ы, С&N. &/K259,2, 
4 U,29/055 3LS,9ы 59K327/ 5 8-.K327/ 8+,-72380,2@55 4 2023 @. .3.7/45+5 11% 5 9% 
K372,L+,05J .3374,7.74,003, 673 I0/657,+B03 05C, K3-/I/7,+,=, 0/L+H1/,9ы: 4 0,L3+Bш5: 
.72/0/: %С.

* СPА 4 A,+39 13+J K,2,9,00ы: *ИN 4 .343-;K03= @,0,2/A55 8+,-72380,2@55  
4 2023 @. .3.7/45+/ 16%. )10/-3 4 2J1, ш7/734 ;234,0B K2305-034,05J .3+0,603= 5 4,72343= 
@,0,2/A55 .;O,.74,003 K2,4ыш/,7 .2,10,, I0/6,05, K3 .72/0,. * (/+5G32055 5 Q,:/., – 
+51,2/: K3 K23145C,05H .5.7,9 0/-3K+,05J 80,2@55 – 8737 K3-/I/7,+B 4 2023 @. .3.7/45+  
38 5 28% .3374,7.74,00311.

)YеRев9еBDе FеSBо9оVDU 9DFDU-DоBBыS AEEOмO9TFоGов
D3 1/00ы9 !,C1;0/23103@3 /@,07.74/ K3 43I3L034+J,9ы9 5.73605-/9 80,2@55 

(International Renewable Energy Agency, IRENA), .73593.7B K3+03.7BH ;.7/034+,003@3 5 
44,1,003@3 4 8-.K+;/7/A5H K23,-7/ K3 :2/0,05H 80,2@55 0/ 3.034, /--;9;+J73234 4 
глобальном масштабе снизилась на 89% с 2511 долл. за кВт•ч в 2010 г. до 273 долл. за кВт•ч 
4 2023 @., 673 Lы+3 3L;.+34+,03 I0/657,+B0ы9 K34ыш,05,9 8GG,-75403.75 K23A,..34 
K235I431.74/ L/7/2,= I/ .6,7 7,:03+3@56,.-3@3 K23@2,../ 5 8GG,-7/ 9/.ш7/L/12. 

D2/-756,.-5 4., ;.7/034+,00ы, /--;9;+J7320ы, С&N 5.K3+BI;H7 +575=-5300ы, 
/--;9;+J732ы13. U+/40ы9 12/=4,239 2/I4575J 875: 7,:03+3@5= 3.7/,7.J Lы.7232/.7;O5= 
.K23. 0/ +575=-5300ы, L/7/2,5 .3 .73230ы K235I43157,+,= 8+,-72393L5+,=. D3 1/00ы9 
Bloomberg NEF, индикативная цена литий-ионных батарей в расчете на 1 кВт•ч емкости 
.05I5+/.B . 1100 13++. 4 2011 @. 13 189 13++. 4 2019 @. 5 115 13++. 4 2024 @. D25 8739 K37,0A5/+ 
1+J 1/+B0,=ш,@3 .05C,05J A,0 ,O, 0, 5.6,2K/0. Bloomberg 3C51/,7, 673 4 2026 @. 8737 
K3-/I/7,+B 3K;.757.J 05C, 100 13++., / 4 2030 @. – 05C, 70 13++.14

РеVO9DGовABDе D меGы CDBAB?овоU PоYYеGZED
*/C0,=ш;H 23+B 4 K23145C,055 -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 5@2/,7 

A,+,0/K2/4+,00/J @3.;1/2.74,00/J K3+575-/ 4 СPА, %423K, 5 (&E, 4-+H6/J -/- .K,A5/+B03, 
2,@;+5234/05, 8+,-72380,2@,756,.-3@3 .,-732/, 7/- 5 9,2ы G50/0.343= K311,2C-5 0/ 
.73230, K372,L+,05J 5 K235I431.74/ 7/-5: .5.7,9.

X3+,, 73@3, 4 .5+; 7,:056,.-3= .+3C03.75 5 4ы.3-5: 72,L34/05= - 0/1,C03.75 5 
L,.K,2,L3=03.75 G;0-A5305234/05J .,-732 8+,-72380,2@,75-5, -/- K2/45+3, .5+B03 
I/2,@;+5234/0. Q,:056,.-5, K/2/9,72ы 80,2@3.0/LC,05J 5 2,C59ы 2/L37ы @,0,252;HO5: 
8+,-723.7/0A5= 5 .,7,43= 50G2/.72;-7;2ы 13+C0ы Lы7B 1,7/+B03 K23K5./0ы 4 0329/7540ы: 
13-;9,07/: [6; 7]. D38739; 4-+H6,05, /--;9;+J7320ы: .5.7,9 :2/0,05J 4 8+,-723.,7B L,I 
2/I2/L37-5 5+5 -322,-75234-5 .3374,7.74;HO5: K2/45+ 5 K23A,1;2 4 L3+Bш50.74, .+;6/,4 
0,43I93C03.

F,1,2/+B0/J -395..5J K3 2,@;+5234/05H 80,2@,75-5 ./А (Federal Energy Regulatory 
Commission, FERC) . -30A/ 2010-: @3134 K2343157 K3.+,134/7,+B0;H 2,G329; 2ы0-34 
8+,-72380,2@55 . A,+BH K34ыш,05J 5: 8GG,-75403.75 L+/@31/2J 507,@2/A55 4 0,@3 
-2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 5 3K759/+B039; 5.K3+BI34/05H 875: .5.7,9.

11 E/..657/03 K3 L/I, 1/00ы:: Electric Power Annual. U.S. Energy Information Administration. Available at: https://www.eia.gov/electricity/
annual/ (accessed 25.12.2024).
12 Renewable Power Generation Costs in 2023. International Renewable Energy Agency. 2024. Available at: https://www.irena.org/-/media/
Files/IRENA/Agency/Publication/2024/Sep/IRENA_Renewable_power_generation_costs_in_2023.pdf (accessed 10.01.2025).
13 A 2024 Update on Utility-Scale Energy Storage Procurements. Morgan Lewis. 04.03.2024. Available at: https://www.morganlewis.com/
pubs/2024/03/an-update-on-utility-scale-energy-storage-procurements (accessed 16.01.2025).
14 Electric Vehicle Battery Packs See Biggest Price Drop Since 2017. Bloomberg, 10.12.2024. Available at: https://www.bloomberg.com/news/
articles/2024-12-10/electric-vehicle-battery-packs-see-biggest-price-drop-since-2017 (accessed 16.01.2025).
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КА * 2018 @. FERC K250J+/ D3.7/034+,05, M 841, 0/K2/4+,003, 0/ ;.72/0,05, L/2B,234 
1+J ;6/.75J .5.7,9 0/-3K+,05J 80,2@55 93O03.7BH L3+,, 100 -*7 4 3K734ы: 2ы0-/: 
93O03.75, 80,2@55 5 4.K393@/7,+B0ы: ;.+;@, ;K2/4+J,9ы: 2,@530/+B0ы95 3K,2/732/95 
K,2,1/65 8+,-72380,2@55. N73 K3.7/034+,05, 3LJI/+3 K3.+,105: 2/I2/L37/7B 931,+5 
1+J 507,@2/A55 7/-5: 2,.;2.34 4 3K734ы, 2ы0-5 8+,-72380,2@55 . ;6,739 G5I56,.-5: 5 
3K,2/A5300ы: 3.3L,003.7,= 2/L37ы /--;9;+J73234.

D250J75, 4 2022 @. 9/.ш7/L03@3 T/-30/ 3 .05C,055 50G+JA55 (Inflation Reduction 
Act, IRA) K2,13.7/45+3 80,2@,756,.-59 -39K/05J9 СPА I0/657,+B0ы, G50/0.34ы, 
.759;+ы 1+J 40,12,05J -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N. IRA 2/.K23.72/05+ 
504,.75A5300ы, 0/+3@34ы, -2,157ы (Investment Tax Credits, ITC) 0/ 371,+B03 .73JO5, 
/--;9;+J7320ы, С&N. E/0,, -39K/055 93@+5 K3+;657B 0/+3@34ы, -2,157ы 73+B-3 
4 3703ш,055 С&N, ;.7/034+,00ы: 0,K3.2,1.74,003 0/ .3+0,60ы: 5 4,7234ы: 
8+,-723.7/0A5J: 4 2/9-/: ITC 1+J 875: 8+,-723.7/0A5=. X/I34/J .7/4-/ ITC .3.7/4+J,7 
30% -/K57/+B0ы: I/72/7. D25 8739 .7/4-/ ITC ;4,+5654/,7.J 0/ 10% 1+J K23,-734, 
5.K3+BI;HO5: K235I4,1,00ы, 4 СPА 9/7,25/+ы 5 -39K30,07ы, 5 ,O, 0/ 10% 1+J 
K23,-734, 2/.K3+3C,00ы: 4 K3.72/1/4ш5: 37 ;K/1-/ ;@3+B03= 5 12;@5: 72/15A5300ы: 
372/.+,= 2/=30/:15.

Q/-C, I0/657,+B0ы, ;.5+5J 4 3L+/.75 K23145C,05J 7,:03+3@5= :2/0,05J 
80,2@55 K2,1K250J7ы 4 СPА 0/ ;2340, 371,+B0ы: ш7/734. D3 .3.73J05H 0/ 9/27  
2024 @. -3+56,.74,00ы, A,+5 K3 40,12,05H -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 4 
8+,-72380,2@,75-, Lы+5 ;.7/034+,0ы 4 11 ш7/7/:, 4-+H6/J (/+5G3205H16. (239, 73@3, 
903@5, ш7/7ы 3LJI/+5 80,2@,756,.-5, -39K/055 4-+H657B .5.7,9ы 0/-3K+,05J 80,2@55 
4 .435 13+@3.2360ы, K+/0ы 2/I4575J.

А0/+5I K+/034 /9,25-/0.-5: 8+,-72380,2@,756,.-5: -39K/05= K3 44,1,05H 034ы: 
93O03.7,= K3 @,0,2/A55 5 :2/0,05H 8+,-72380,2@55, 3 -3732ы: 305 3LJI/0ы 2,@;+J203 
37657ы4/7B.J 2,@;+J732/9, K3-/Iы4/,7, 673 K3 573@/9 2024 @. .343-;K0/J 93O03.7B 
-2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N ;4,+565+/.B K3675 4 14/ 2/I/ 13 30 U*7, / - -30A; 
2027 @. 4ы2/.7,7 95059;9 13 64 U*717.

* ЕвGоPе - 0/.73JO,9; 42,9,05 I/K;.757B K23A,.. 40,12,05J -2;K039/.ш7/L0ы: 
/--;9;+J7320ы: С&N ;1/+3.B 73+B-3 *,+5-3L257/055 5 И2+/0155, K25 8739 80,2@3.5.7,9/ 
K3.+,10,= 507,@25234/0/ 4 ,150ы= 9,CH25.15-A5300ы= 2ы03- 8+,-72380,2@55 
И2+/0155 5 С,4,203= И2+/0155 (*,+5-3L257/05J).

*,+5-3L257/05J ;C, 4 I0/657,+B03= .7,K,05 2,G3295234/+/ .435 2ы0-5 93O03.75 
5 8+,-72380,2@55 1+J ;.72/0,05J L/2B,234 1+J 507,@2/A55 С&N 0/ L/I, /--;9;+J73234. 
D3 .3.73J05H 0/ -30,A 2023 @. K327G,+B 2/I2/L/7ы4/,9ы: K23,-734 K3 ;.7/034-, 034ы: 
-2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N I1,.B 0/.657ы4/+ 22 U*7 (I/ 5.-+H6,05,9 
.K,-;+J7540ы: K23,-734), L3+Bш50.743 5I -3732ы: 13+C0ы Lы7B 44,1,0ы 4 8-.K+;/7/A5H 
13 2030 @., 673 L3+,, 6,9 4 ш,.7B 2/I K2,4ыш/,7 3LS,9 ;C, ;.7/034+,00ы: 93O03.7,=18.

D23145C,05, /--;9;+J7320ы: С&N 4 .72/0/: %С, I/ 5.-+H6,05,9 И2+/0155, K3-/ 51,7 
9,1+,00ы95 7,9K/95, @+/40ы9 3L2/I39 5I-I/ 37.;7.745J 0,3L:31593@3 2,@;+5234/05J. 
С 2022 @. 4 374,7 0/ 80,2@,756,.-5= -25I5. %423.3HI Kы7/,7.J 2,G3295234/7B .435 
2ы0-5 8+,-72380,2@55, 4 739 65.+, . A,+BH ;.-3257B K23145C,05, *ИN. V657ы4/J ;C, 

15 The IRA at a Year and a Half: IRS Guidance and Impact on the Energy Storage Industry. Morgan Lewis. 04.03.2024. Available at: https://
www.morganlewis.com/pubs/2024/03/the-ira-at-a-year-and-a-half-irs-guidance-and-impact-on-the-energy-storage-industry (accessed 
14.01.2025).
16 State by State: A Roadmap Through the Current US Energy Storage Policy Landscape. Morgan Lewis. 04.03.2024. Available at: https://www.
morganlewis.com/pubs/2024/03/state-by-state-a-roadmap-through-the-current-us-energy-storage-policy-landscape#_ftnref8 (accessed 
14.01.2025).
17  E/..657/03 K3 1/00ы9: Preliminary Monthly Electric Generator Inventory (Based on Form EIA-860M as a Supplement to Form EIA-860). 
Available at: https://www.eia.gov/electricity/data/eia860m/ (accessed 25.12.2024).
18 McCorkindale M. Massive Growth Potential Continues for Battery Storage in UK and Ireland, Co-Location Emerging. Energy Storage News, 
28.06.2024. Available at: https://www.energy-storage.news/massive-growth-potential-continues-for-battery-storage-in-uk-and-ireland-co-
location-emerging/ (accessed 25.12.2024).
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N4ы.3-5= ;234,0B K2305-034,05J K,2,9,00ы: *ИN 43 903@5: .72/0/: %С, / 7/-C, 5: 

I0/657,+B0ы, -+59/756,.-5, 3LJI/7,+B.74/ 5 K+/0ы K3 1/+B0,=ш,= 1,-/2L305I/A55 
8+,-72380,2@,75-5, 4 L+5C/=ш5, @31ы 93C03 3C51/7B 2/.ш52,05J 5.K3+BI34/05J 
.5.7,9 0/-3K+,05J 80,2@55 4 8+,-72380,2@,75-,, 4 K,24;H 36,2,1B /--;9;+J7320ы: С&N.  
* 2022 @. %423-395..5J 4ы1,+5+/ 3 9+21 ,423 5I F301/ 50034/A5= 1+J G50/0.5234/05J 
-2;K0ы: K23,-734 4 3L+/.75 1,-/2L305I/A55, 5 6/.7B 875: .2,1.74 93C,7 Lы7B 0/K2/4+,0/ 
0/ 40,12,05, /--;9;+J7320ы: С&N19.

* 9/27, 2023 @. %423-395..5J 4ыK;.75+/ “E,-39,01/A55 K3 :2/0,05H 80,2@55”, 4 
65.+, -3732ы:: 1) ;.72/0,05, 59,HO,=.J 0/ 6/.75 ,423K,=.-5: 80,2@,756,.-5: 2ы0-34 
K2/-75-5 143=03@3 0/+3@33L+3C,05J 1+J С&N, -3@1/ K3-;K-/ 8+,-72380,2@55 5 ,, 
K231/C/ 2/..9/7254/H7.J -/- 371,+B0ы, 451ы 1,J7,+B03.75; 2) ;K23O,05, 5 ;.-32,05, 
K23A,..34 K3+;6,05J 2/I2,ш,05= 0/ 4431 034ы: С&N 4 8-.K+;/7/A5H; 3) 51,075G5-/A5J 
K23L,+34 4 G50/0.5234/055 5 .3I1/05, 9,:/05I934 1+J K2,1.-/I;,93.75 13:3134;  
4) ;4,+56,05, 43I93C03.7,= 1+J С&N K3 5I4+,6,05H K25Lы+5 I/ .6,7 3-/I/05J 0/L32/ 
;.+;@; 5) 3L,.K,6,05, K23I2/603.75 1/00ы: 3 A,0/: 0/ 8+,-72380,2@5H, K,2,@2;I-/: 
.,7,= 5 7,-;O5: 93O03.7J: K3 :2/0,05H 80,2@55; 6) 3LJI/7,+B0/J 3A,0-/ .72/0/95 %С  
L;1;O5: K372,L03.7,= 4 ;2340, @5L-3.75 80,2@3.5.7,9ы 4 -2/7-3-, .2,10,- 5 13+@3.236039 
K,2531/:20. И9K+,9,07/A5J 875: 2,-39,01/A5= L;1,7 .759;+5234/7B 40,12,05, 
/--;9;+J73234 4 80,2@,75-, .72/0 %С.

(DFAU /-75403 2/I454/,7 /--;9;+J7320ы, С&N, 2/..9/7254/J 5: -/- -+H6,4;H 
7,:03+3@5H 1+J K311,2C-5 2/.7;O,@3 .,-732/ 43I3L034+J,93= 80,2@,75-5. D25 
8739 30 K2313+C57 0/2/O54/7B 93O03.75 .3+0,60ы: 5 4,7234ы: 8+,-723.7/0A5=  
1+J .3-2/O,05J .43,= I/45.593.75 37 59K327/ 80,2@32,.;2.34 5 K311,2C/05J 
+3-/+B0ы: K235I43157,+,= .3374,7.74;HO,@3 3L32;134/05J. W3K3+057,+B0ы9 G/-73239 
K23145C,05J -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N 4 8+,-72380,2@,75-, (&E J4+J,7.J 
.72,9+,05, ;1,2C/7B 4,1;O5, K3I5A55 0/ 9523439 2ы0-, +575=-5300ы: L/7/2,=. X3+,, 
73@3, .72357,+B.743 /--;9;+J7320ы: С&N 4 (&E 3L:3157.J 1,ш,4+,, 6,9 4 СPА 5 %С, -3732ы, 
4 I0/657,+B03= .7,K,05 5.K3+BI;H7 59K32752;,9ы, 5I (&E /--;9;+J732ы21.

*0,12,05, .5.7,9 0/-3K+,05J 80,2@55 4 (57/, K235.:3157 4 K,24;H 36,2,1B I/ 
.6,7 @3.;1/2.74,00ы: 505A5/754. * 5H+, 2021 @. &/A530/+B0/J -395..5J K3 2/I4575H 
5 2,G329/9 (National Development and Reform Commission, NDRC) 5 &/A530/+B03, 
80,2@,756,.-3, ;K2/4+,05, (National Energy Administration, NEA) .349,.703 3K;L+5-34/+5 
“E;-3431.743 K3 ;.-32,05H 2/I4575J 034ы: 75K34 0/-3K+,05J 80,2@55”, .3@+/.03 -373239; 
- 2025 @. K+/05234/+3.B ;.7/03457B 30 U*7 034ы: 93O03.7,= K3 :2/0,05H 80,2@55 
(5.-+H6/J UАNС). D25 8739 2,@530/+B0ы, 4+/.75, 413:034+,00ы, A,072/+B03= K3+575-3=, 
7/-C, 2/I2/L37/+5 K+/0ы K3 40,12,05H 7/-5: .5.7,9 4 .;99, 0/ 60 U*7 93O03.75  
- 2025 @., 673 4143, L3+Bш, 0/A530/+B03= A,+5.

D3 .3.73J05H 0/ -30,A .,07JL2J 2024 @. 4 (57/, Lы+3 ;.7/034+,03 55.2 U*7 
-2;K039/.ш7/L0ы: .5.7,9 0/-3K+,05J 80,2@55 0343@3 75K/, 5I -3732ы: 53.4 U*7 
K25:3157.J 0/ +575=-5300ы, /--;9;+J732ы, 673 4K+370;H K25L+5I5+3.B - ;.7/034+,003= 
93O03.75 UАNС (55.4 U*7)22.

19 Commission Invests 63 Billion in Innovative Clean Tech Projects to Deliver on REPowerEU and Accelerate Europe’s Energy Independence from 
Russian Fossil Fuels. European Commission. 03.11.2022. Available at: https://ec.europa.eu/commission/presscorner/detail/%20en/ip_22_6489 
(accessed 25.12.2024).
20 Hyung-Ja de Zeeuw. A Big Push for Energy Storage in Europe. Rabobank. 23.03.2023. Available at: https://www.rabobank.com/knowledge/
d011356059-a-big-push-for-energy-storage-in-europe (accessed 25.12.2024).
21 Renewable Power Generation Costs in 2023. International Renewable Energy Agency. 2024. Available at: https://www.irena.org/-/media/
Files/IRENA/Agency/Publication/2024/Sep/IRENA_Renewable_power_generation_costs_in_2023.pdf (accessed 10.01.2025).
22  Summary of Global Energy Storage Market Tracking (Q3 2024). China’s Energy Storage Alliance. 16.11.2024. Available at: https://en.cnesa.
org/latest-news/2024/11/15/cnesa-o7cially-released-2024-q3-energy-storage-market-data (accessed 10.01.2025).
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КА ПЕР.ПЕ(Т%В1 ТЕ2Н,3,6%% 3%Т%7-%,НН12 А(()-)34Т,Р,В

* 0/.73JO,, 42,9J /--;9;+J7320ы, С&N ;C, .7/+5 -30-;2,073.K3.3L0ы95 4 
.72/0/: . 4ы.3-59 ;2340,9 K2305-034,05J .3+0,603= 5 4,72343= 80,2@,75-5, @1, 
2,@;+J7540/J .2,1/ 5 9,:/05I9ы 2/L37ы 2ы0-/ 8+,-72380,2@55 0, K2,KJ7.74;H7 5+5 
K2J93 .K3.3L.74;H7 K3+03A,003= 507,@2/A55 875: .5.7,9. Q/-, 4 *,+5-3L257/055 873 
.K2/4,1+543 0, 73+B-3 1+J С&N, K254JI/00ы: - .3+0,60ы9 5 4,7234ы9 8+,-723.7/0A5J9, 
03 5 1+J 371,+B03 .73JO5: .5.7,9, I/2/L/7ы4/HO5: 0/ A,03439 /2L572/C, 5 3-/I/055 
;.+;@ K3 L/+/0.5234-, 5 2,@;+5234/05H 6/.737ы 8+,-7256,.-3@3 73-/ 5 12;@5: 7,:056,.-5: 
K/2/9,7234 8+,-723.,75.

Q,:03+3@5J +575=-5300ы: /--;9;+J73234 .2,15 /--;9;+J7320ы: С&N J4+J,7.J 
1395052;HO,=, 5 ,, I/-2,K+,05, L;1,7 ;.5+54/7B.J K3 9,2, 1/+B0,=ш,@3 40,12,05J 875: 
.5.7,9 5 2/I4575J 9,73134 5: 47325603= K,2,2/L37-5 5 K,2,5.K3+BI34/05J. D25 8739 
K/2/++,+B03, 2/I4575, 0,.-3+B-5: 4/25/0734 :5956,.-3= .72;-7;2ы 875: /--;9;+J73234 
K34ыш/,7 ;.73=6543.7B 7,:03+3@5= /--;9;+J7320ы: С&N - 25.-/9 K,2,L3,4 4 K3.7/4-, 
5 I0/657,+B03@3 23.7/ A,0 0/ 5.K3+BI;,9ы, K25 5: K235I431.74, .ы2B,4ы, 734/2ы. 
* K3.+,105, @31ы 4., L3+Bш;H 13+H 2ы0-/ I/43,4ы4/H7 C,+,I3G3.G/70ы, (LFP) +575=-
5300ы, /--;9;+J732ы, K235I431.743 -3732ы: 0, 72,L;,7 -3L/+B7/, 05-,+J 5 9/2@/0A/.

)10/-3 +575=-5300ы, /--;9;+J732ы 59,H7 5 2J1 3@2/056,05=. )10/ 5I -+H6,4ы: 
K23L+,9 – .+3C03.7B K,2,2/L37-5 5 47325603@3 5.K3+BI34/05J 875: .5.7,9. (239, 73@3, 
1,@2/1/A5J /--;9;+J73234 K3.+, 3K2,1,+,003@3 65.+/ A5-+34 I/2J1/ K2543157 - .05C,05H 
5: K235I43157,+B03.75. D235I431.743 /--;9;+J73234, 4-+H6/J 13Lы6; 5 K,2,2/L37-; 
0,3L:3159ы: 2,.;2.34, .3K2JC,03 . 4ы.3-59 ;2340,9 4ыL23.34 K/205-34ы: @/I34 5 
50ы95 8-3+3@56,.-595 K3.+,1.745J95 5 25.-/95, 4-+H6/J I/@2JI0,05, 4310ы: 2,.;2.34 
[8]. N-.K+;/7/A5J +575=-5300ы: /--;9;+J7320ы: С&N 3.+3C0J,7.J ;@23I/95 4I2ы434 5 
K3C/234 [9], / 7/-C, 72,L;,7 .K,A5/+B0ы: 9,2 K3 3L,.K,6,05H -5L,2L,I3K/.03.75 [10]. 
* 2021–2024 @@. 0/ -2;K039/.ш7/L0ы: /--;9;+J7320ы: С&N K3 4.,9; 952; K235I3ш+3 
45 I0/657,+B0ы: /4/25=, 3-/I/4ш5: ш523-3, 43I1,=.745, 0/ 3LO,.74,003, I13234B, 5 
L,I3K/.03.7B, 5I 05: 1,4J7B 59,+5 9,.73 4 -2;K0,=ш5: .5.7,9/: 93O03.7BH 100 !*7 5 
L3+,,23.

* 1,-/L2, 2024 @. (&E 44,+/ I/K2,7 0/ 8-.K327 4 СPА 2J1/ -25756,.-5 4/C0ы: 
9/7,25/+34, 4-+H6/J @/++5=, @,29/05=, .;2B9; 5 .4,2:74,21ы, 9/7,25/+ы. W+J @2/G57/, 
0,3L:31593@3 -39K30,07/ +575=-5300ы: /--;9;+J73234, Lы+5 ;.7/034+,0ы L3+,, .723@5, 
K23A,1;2ы 3A,0-5 -30,60ы: K3+BI34/7,+,=. D25 8739 13+J (57/J 4 952343= 13Lы6, 
K2523103@3 @2/G57/ 4 2023 @. .3.7/45+/ 74%. )10/-3 875 1,=.745J D,-50/ 0/A,+,0ы 
.-32,, 0/ ;.5+,05, .3L.74,00ы: K,2,@34320ы: K3I5A5= 4 L3+,, ш523-39 732@343-
8-303956,.-39 K237543.73J055 . */ш50@73039, 3.03403, K3+, -37323@3 0/:3157.J 4 
3L+/.75 7,:03+3@5= 5 3L32;134/05J 1+J K235I431.74/ K231450;73= K3+;K2343105-343= 
K231;-A55 [11]. X3+,, 73@3, (&E 0, I/507,2,.34/0/ 43 44,1,055 K3+03@3 I/K2,7/ 8-.K327/ 
@2/G57/ 4 СPА, K3.-3+B-; 873 K254,1,7 - K35.-; /+B7,20/7540ы: 5.73605-34 873@3 .ы2BJ 
5 L3+,, ;.73=654ы: 5 0,I/45.59ы: A,K36,- K3.7/43-.

D25 8739 K/2/++,+B03 2/I454/H7.J 5 /+B7,20/7540ы, +575=-5300ы9 /--;9;+J7320ы, 
7,:03+3@55. * 6/.703.75, 0/:31J7.J 0/ 13.7/73603 K231450;73= .7/155 2/I2/L37-5 0/725=-
5300ы, L/7/2,5, 1,930.7252;HO5, K37,0A5/+ 1+J K259,0,05J 4 .,@9,07, 40;72510,403@3 
:2/0,05J 80,2@55. D,2.K,-754ы 5: ш523-3@3 40,12,05J L;1;7 3K2,1,+J7B.J .33703ш,05,9 
.73593.75 5 8GG,-75403.75 K3 .2/40,05H . .;O,.74;HO595 7,:03+3@5J95.

ПР,03Е-А 8,36,.Р,IН,6, 2РАНЕН%4 53Е(ТР,5НЕР6%%

С342,9,00ы, +575=-5300ы, /--;9;+J732ы, 2/L37/J 0/ K3+03= 93O03.75, .K3.3L0ы 
0/-/K+54/7B 8+,-72380,2@5H 0/ .23- 13 6,7ы2,: 6/.34 5 93@;7 3L,.K,657B 73+B-3 

23 Insights from EPRI’s Battery Energy Storage Systems (BESS) Failure Incident Database. Analysis of Failure Root Cause. EPRI. 2024. Available at: 
https://www.epri.com/research/products/000000003002030360 (accessed 10.01.2025).
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N40;72510,403, ,, :2/0,05,. )10/-3 K3 9,2, ;4,+56,05J 13+5 K,2,9,00ы: *ИN 4 .72;-7;2, 

8+,-723@,0,2/A55 L;1;7 72,L34/7B.J .5.7,9ы, .K3.3L0ы, 3L,.K,657B L3+,, 1+57,+B03, 
:2/0,05, 80,2@55 0/ .23- 37 10 6/.34, 4K+37B 13 9,C.,I3003@3 [12; 13].

* 0/.73JO,, 42,9J ,O, 0, 0/=1,0/ -399,26,.-5 3-;K/,9/J 7,:03+3@5J, .K3.3L0/J 
3L,.K,657B 1+57,+B03, L,I3K/.03, :2/0,05, 8+,-72380,2@55. V С&N /--;9;+J73203@3 
75K/, 03 0/ L/I, 7,:03+3@5=, 37+560ы: 37 +575=-5300ы:, ,.7B I0/657,+B0ы= K37,0A5/+ 0/ 
K239,C;7-, 37 10 13 150 6/.34. * 6/.703.75, ;C, :323ш3 5..+,134/0ы 5 /K23L5234/0ы 
4/0/15,4ы, 3-5.+57,+B03-43..7/03457,+B0ы, K237360ы, L/7/2,5, -3732ы, 93@;7 :2/057B 
I0/657,+B0ы, 3LS,9ы I/2JC,003@3 8+,-723+57/. )10/-3 4ы.3-/J .73593.7B 4/0/15,43@3 
8+,-723+57/ .1,2C54/,7 5: 2/.K23.72/0,05, [14]. E/I2/L/7ы4/H7.J 7/-C, 5 7,:03+3@55 
K237360ы: L/7/2,= . 8+,-723+57/95 12;@5: 75K34, 4-+H6/J 32@/056,.-5=, 03 305 ,O, 
1/+,-5 37 .7/155 -399,26,.-3@3 5.K3+BI34/05J [15].

А+B7,20/7540ы, 7,:03+3@55 1+57,+B03@3 :2/0,05J 80,2@55, 4 739 65.+, 
@2/457/A5300ы: .5.7,9 5 .5.7,9 0/ .C/739 43I1;:,, 4., ,O, 0/:31J7.J 0/ .7/155 
2/I2/L37-5 5 1,930.72/A5300ы: K23,-734 [16] 5 4 .5+; .43,= .K,A5G5-5 L;1;7, K3 4.,= 
451593.75, 59,7B +5шB 3@2/056,003, K259,0,05,. 

W+J .23-34 :2/0,05J 4 7,6,055 150 6/.34 5 L3+,,, -3732ы, :/2/-7,25I;H7.J -/- 
36,0B 1+57,+B0ы,, /--;9;+J7320ы, С&N I0/657,+B03 ;.7;K/H7 .5.7,9/9 0/ L/I, 4313231/ 
5 .507,756,.-3@3 9,7/0/, -3732ы9 K3-/ 0,7 /+B7,20/75424. )10/-3 .,@310J 875 7,:03+3@55 
0, J4+JH7.J -399,26,.-5 3-;K/,9ы95, 5 5: 2/I2/L37-/ 3K52/,7.J 0/ @3.;1/2.74,003, 
G50/0.5234/05, [17].

).0340ы9 12/=4,239 K35.-/ 5 2/I2/L37-5 034ы: 7,:03+3@5= 1+57,+B03@3 :2/0,05J 
80,2@55 4ы.7;K/,7 @3.;1/2.74,00/J K311,2C-/, -3732/J 3-/Iы4/,7.J 6/.70ы9 -39K/05J9 
5 0/;60ы9 50.757;7/9. D25 8739 4 8737 K23A,.. 4., L3+Bш, 434+,-/,7.J 6/.70ы= 4,06;20ы= 
-/K57/+ [4].

!505.7,2.743 80,2@,75-5 СPА 4 2017–2020 @@. 0/K2/45+3 1.6 9+21 13++. 0/ 
G50/0.5234/05, 0/;603-5..+,134/7,+B.-5: 5 3Kы703--30.72;-732.-5: 2/L37 4 .G,2, 
.5.7,9 0/-3K+,05J 80,2@5525. * 2020 @. 4 СPА .7/2734/+/ K23@2/99/ Energy Storage Grand 
Challenge, 0/K2/4+,00/J 0/ ;.5+,05, K3I5A5= /9,25-/0.-5: -39K/05= 4 ш523-39 .K,-72, 
7,:03+3@5= :2/0,05J 80,2@55. * 2022 @. Lы+/ 3LSJ4+,0/ 505A5/754/ Storage Innovations 
2030, A,+B -37323= – K35.- 1,ш,4ы: 7,:03+3@5= 13+@3.23603@3 :2/0,05J 80,2@55.

* 3-7JL2, 2024 @. K2/457,+B.743 *,+5-3L257/055 3LSJ45+3 3 44,1,055 K23@2/99ы 
K311,2C-5 1+J .5.7,9 1+57,+B03@3 :2/0,05J 80,2@55 . 9,:/05I939 “3@2/056,05, 
.4,2:; 5 .05I;” (cap-and-floor)26. ?,+B K23@2/99ы – .759;+5234/7B .72357,+B.743 5 4431 
4 8-.K+;/7/A5H 034ы: .5.7,9 1+57,+B03@3 :2/0,05J 1+J K311,2C-5 43I3L034+J,93= 
80,2@,75-5 5 K34ыш,05J 80,2@,756,.-3= L,I3K/.03.75 .72/0ы. (39K/05J9 L;1,7 
@/2/075234/0 95059/+B0ы= 13:31 4 3L9,0 0/ 3@2/056,05, 9/-.59/+B03= 4ы2;6-5, 673 
K25I4/03 K254+,6B 6/.70ы, 504,.75A55, 3L,.K,654 K3-2ы75, L/I34ы: 2/.:3134 7/-5: 
K23,-734. D23@2/99/ L;1,7 59,7B 14/ 0/K2/4+,05J: 3103 1+J “I2,+ы:” 7,:03+3@5= (UАNС), 
12;@3, – 1+J 50034/A5300ы:, 7/-5: -/- -253@,00ы, .5.7,9ы :2/0,05J 80,2@55, .5.7,9ы 0/ 
.C/739 43I1;:, 5 K237360ы, L/7/2,5.

(57/= 4 7,6,05, 13-= KJ75+,7-5 (2016–2020 @@.) 0/K2/45+ 0/ G50/0.5234/05, 
5..+,134/05= 5 2/I2/L373- 4 3L+/.75 /--;9;+J7320ы: 7,:03+3@5= 1.8 9+21 H/0,= 
(250 9+0 13++. СPА), 4 739 65.+, 450 9+21 (60 9+0 13++.) 4 3L+/.75 /--;9;+J73234 1+J 

24 Bettoli A., Linder M., Naucler T., No\singer J., Sengupta S., Tai H., van Gendt G. Net-Zero Power: Long-Duration Energy Storage for a 
Renewable Grid. McKinsey & Company. 2021. Available at: https://www.mckinsey.com/capabilities/sustainability/our-insights/net-zero-
power-long-duration-energy-storage-for-a-renewable-grid (accessed 17.01.2025).
25 Energy Storage Grand Challenge Roadmap. U.S. Department of Energy. 2020. Available at: https://www.energy.gov/sites/prod/4les/2020/12/
f81/Energy%20Storage%20Grand%20Challenge%20Roadmap.pdf (accessed 17.01.2025).
26 UK Launches E5ort for First New Long-Duration Energy Storage in 40 Years. 10.10.2024. Available at: https://www.spglobal.com/commodity-
insights/en/news-research/latest-news/energy-transition/101024-uk-launches-e5ort-for-4rst-new-long-duration-energy-storage-in-40-years 
(accessed 17.01.2025).
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КА 8+,-72380,2@,75-5. * 14-9 KJ75+,70,9 K+/0, 0/ 2021–2025 @@. Lы+3 I/J4+,03 3L ;4,+56,055 
K311,2C-5 2/I4575J /--;9;+J7320ы: С&N . A,+BH 13.75C,05J A,+,= K3 K5-34ы9 4ыL23./9 
;@+,231/ 5 ;@+,23103= 0,=72/+B03.75 [18]. 

ЗА(3ЮIЕН%Е

D234,1,003, 5..+,134/05, K3I43+J,7 .1,+/7B 4ы431, 673 4 3L3I25939 
L;1;O,9 4 .,@9,07, 40;72510,403@3 :2/0,05J 8+,-72380,2@55 L;1;7 139505234/7B 
/--;9;+J7320ы, С&N 0/ L/I, +575=-5300ы: L/7/2,=, :37J ;.7/034+,00ы, 93O03.75 
UАNС -/- 72/15A53003@3 5.73605-/ @5L-3.75 80,2@3.5.7,9 7/-C, L;1;7 2/.75, 03 
I0/657,+B03 9,0Bш595 7,9K/95. СPА, *,+5-3L257/055 5 И2+/0155 4 .5+; .K,A5/+B03@3 
2,G3295234/05J 2ы0-34 8+,-72380,2@55 ;C, ;1/+3.B I/K;.757B Lы.72ы= 23.7 
93O03.7,= /--;9;+J7320ы: С&N 4 8+,-72380,2@,75-,. (57/= I/ .6,7 @3.;1/2.74,00ы: 
K23@2/99 7/-C, /-75403 40,12J,7 875 7,:03+3@55. * L+5C/=ш5, @31ы 93C03 3C51/7B 
2/I4575, 873@3 K23A,../ 5 4 12;@5: .72/0/: %423Kы . 4ы.3-59 K2305-034,05,9 
.3+0,603= 5 4,72343= 8+,-723@,0,2/A55.

С,@310J С&N 0/ L/I, +575=-5300ы: /--;9;+J73234 43 903@5: .+;6/J: 
J4+JH7.J 0/5L3+,, -30-;2,073.K3.3L0ы9 5.73605-39 80,2@,756,.-3= @5L-3.75 0/ 
40;72510,4039 42,9,0039 507,24/+, K3 .2/40,05H . 13.7;K0ы95 /+B7,20/754/95. 
X3+,, 73@3, 3C51/,93, 1/+B0,=ш,, 5: K23145C,05, K2313+C57 ;-2,K+J7B K3I5A55 
7,:03+3@5= +575=-5300ы: /--;9;+J73234 I/ .6,7 4431/ 034ы: K235I431.74,00ы: 
93O03.7,=, 3K7595I/A55 A,K36,- K3.7/43-, / 7/-C, 2/I4575J .,-732/ 5: K,2,2/L37-5 
5 47325603@3 5.K3+BI34/05J.

)10/-3 K3 9,2, 1/+B0,=ш,@3 0/2/O54/05J 13+5 K,2,9,00ы: *ИN 4 
.343-;K03= @,0,2/A55 8+,-72380,2@55 K372,L03.7B 4 80,2@,756,.-3= @5L-3.75 
L;1,7 Lы.723 43I2/.7/7B. D38739; 3C51/,93, K23145C,05, -2;K039/.ш7/L0ы: 
.5.7,9 0/-3K+,05J 80,2@55 0/ L/I, +575=-5300ы: /--;9;+J73234 0, K2573293I57 05 
K35.- /+B7,20/7540ы: 7,:03+3@5= :2/0,05J 80,2@55, 05 40,12,05, /+B7,20/7540ы: 
5.73605-34 80,2@,756,.-3= @5L-3.75. X3+,, 73@3, 1+J K3+03= 1,-/2L305I/A55 .,-732/ 
8+,-72380,2@,75-5 K372,L;,7.J 13.75C,05, I0/657,+B0ы: 7,:03+3@56,.-5: K232ы434 
4 7,:03+3@5J: 1+57,+B03@3 :2/0,05J 80,2@55, 4-+H6/J .,I3003,.
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