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țȵȸȰȲȵȻɉ ȴȸȶȹȵȯȴȻ ȹȺȲɁȲȷ Ȳ ȮȺȪȳȬȯȺȸȬ ȹȯȺȯȿȸȮȪ 

ȴ ȷȸȬȸȶȽ ȽȴȵȪȮȽ Ȭ ɇȷȯȺȭȯȼȲȴȯ 

șȺȲɁȲȷɅ 

ȚȸȻȼ ȻȹȺȸȻȪ 

ȚȸȻȼ ȼȺȯȫȸȬȪȷȲȳ 

ȹȸȼȺȯȫȲȼȯȵȯȳ 

șȸȼȯȹȵȯȷȲȯ ȴȵȲȶȪȼȪ 

ȗȸȬɅȳ ȲȷȬȯȻȼ. ɀȲȴȵ 

ȗȸȬȪɉ ȽȺȫȪȷȲȱȪɀȲɉ 

ȎȺȪȳȬȯȺɅ 

ȚȪȻȹȺȯȮȯȵȯȷȷȪɉ 

ȧȷȯȺȭȯȼȲȴȪ Ȭ ȼ. Ɂ. ȌȒȧ, țȗȧ 

ȊȴȼȲȬȷɅȯ ȹȸȼȺȯȫȲȼȯȵȲ 

ȠȲȾȺȸȬȲȱȪɀȲɉ 

ȲȷȾȺȪȻȼȺȽȴȼȽȺɅ, ȪȴȼȲȬȸȬ 

ȒȷȼȯȵȵȯȴȼȽȪȵȲȱȪɀȲɉ 

ȽȹȺȪȬȵȯȷȲɉ 

ȠȲȾȺȸȬɅȯ 

Ȳ ȾȲȷȪȷȻȸȬɅȯ ȼȯȿȷȸȵȸȭȲȲ 

ȎȲȮȰȲȼȪȵȲȱȪɀȲɉ ȎȯȴȪȺȫȸȷȲȱȪɀȲɉ ȎȯɀȯȷȼȺȪȵȲȱȪɀȲɉ 



ȎȯȴȪȺȫȸȷȲȱȪɀȲɉ ð 

ɉȬȵɉȯȼȻɉ ȹȯȺȬȸȹȺȲɁȲȷȸȳ ȼȺȪȷȻȾȸȺȶȪɀȲȲ 

ȎȯȴȪȺȫȸȷȲȱȪɀȲɉ ð ȹȯȺȯȿȸȮ ȴ ɇȴȸȵȸȭȲɁȯȻȴȲ  

ɁȲȻȼȸȳ çȫȯȱȽȭȵȯȺȸȮȷȸȳè ɇȴȸȷȸȶȲȴȯ Ȳ ɇȷȯȺȭȯȼȲȴȯ, 

ȷȯ ȻȸȹȺȸȬȸȰȮȪɈɃȯȳȻɉ ȬɅȫȺȸȻȪȶȲ ȹȪȺȷȲȴȸȬɅȿ ȭȪȱȸȬ 

(Ȭ ɁȪȻȼȷȸȻȼȲ, ȮȲȸȴȻȲȮȪ ȽȭȵȯȺȸȮȪ) 

 

ÅȽȬȯȵȲɁȯȷȲȯ ȮȸȵȲ ȌȒȧ Ȭ ɇȷȯȺȭȯȼȲɁȯȻȴȸȶ ȫȪȵȪȷȻȯ ȻȼȺȪȷ  

Ȳ Ȳȿ ȸȫɄȯȮȲȷȯȷȲȳ 

ÅȶȪȴȻȲȶȪȵɆȷɅȳ ȸȼȴȪȱ ȸȼ ȹȺȲȶȯȷȯȷȲɉ ȵɈȫɅȿ ȼȯȿȷȸȵȸȭȲȳ, 

Ȭ ȴȸȼȸȺɅȿ ȾȸȺȶȲȺȽɈȼȻɉ ȬɅȫȺȸȻɅ ȹȪȺȷȲȴȸȬɅȿ ȭȪȱȸȬ 

(ȽȭȸȵɆȷȸȳ ȭȯȷȯȺȪɀȲȲ, ȭȪȱȸȬȸȭȸ ȸȼȸȹȵȯȷȲɉ, ȮȬȲȭȪȼȯȵȯȳ 

ȬȷȽȼȺȯȷȷȯȭȸ ȻȭȸȺȪȷȲɉ) 

ÅȽȬȯȵȲɁȯȷȲȯ ȮȸȵȲ ɇȵȯȴȼȺȲɁȯȻȴȸȭȸ ȼȺȪȷȻȹȸȺȼȪ, 

Ȭ ȹȯȺȬȽɈ ȸɁȯȺȯȮɆ, ɁȪȻȼȷɅȿ ɇȵȯȴȼȺȸȶȸȫȲȵȯȳ 



ȎȯȴȪȺȫȸȷȲȱȪɀȲɉ ð 

ɉȬȵɉȯȼȻɉ ȹȯȺȬȸȹȺȲɁȲȷȸȳ ȼȺȪȷȻȾȸȺȶȪɀȲȲ 

ȒȱȶȯȷȯȷȲȯ ȶȲȺȸȬȸȭȸ ɇȷȯȺȭȸȫȪȵȪȷȻȪ, ȜȌȼŁɁ 

IAE Power, Climate Action Tracker 
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22.720 ȜȌȼ 

2020 ȭ. 

27.770 ȜȌȼ 

2040 ȭ. 

40.105 ȜȌȼ 

ȍȪȱ Ȋȧț ȍȧț șȺȸɁȲȯ ȌȒȧ ȝȭȸȵɆ ȗȯȾȼɆ 
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ȘȰȲȮȪȯȶɅȯ ȸȫɃȯȶȲȺȸȬɅȯ ȬɅȫȺȸȻɅ ȹȪȺȷȲȴȸȬɅȿ 

ȭȪȱȸȬ Ȭ ȭȲȭȪȼȸȷȷȪȿ 

IAE Power, Climate Action Tracker 

ȘȰȲȮȪȯȶɅȯ ȸȫɃȯȶȲȺȸȬɅȯ ȬɅȫȺȸȻɅ ȹȪȺȷȲȴȸȬɅȿ ȭȪȱȸȬ 

Ȭ ȭȲȭȪȼȸȷȷȪȿ 

* șȺȯȮȽȻȶȸȼȺȯȷȷɅȳ ȹȺȯȮɅȮȽɃȯȳ ȚȪȶȸɁȷȸȳ ȴȸȷȬȯȷɀȲȯȳ ȘȘȗ ȸȫ ȲȱȶȯȷȯȷȲȲ ȴȵȲȶȪȼȪ 

** Ȍ ȻȸȸȼȬȯȼȻȼȬȲȲ Ȼ çșȪȺȲȰȻȴȲȶ țȸȭȵȪɂȯȷȲȯȶè 2015 ȭȸȮȪ 
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ȘȰȲȮȪȯȶɅȳ ɇȾȾȯȴȼ ȷȪ ȲȱȶȯȷȯȷȲȯ ȼȯȶȹȯȺȪȼȽȺɅ 

ȗɅȷȯɂȷɉɉ ɇȴȸȵȸȭȲɁȯȻȴȪɉ  

ȹȸȵȲȼȲȴȪ +3,3 / 3,8 ț 

** ȶȯȷȯȯ +2 ț 

* ȷȸȬɅȳ ȴȽȺȻ  

+2,5 /  2,7 ț 



ȝȻȼȪȷȸȬȵȯȷȷȪɉ ȶȸɃȷȸȻȼɆ ȻȸȵȷȯɁȷɅȿ (PV) 

ɇȵȯȴȼȺȸȻȼȪȷɀȲȳ Ȭ ȶȲȺȯ (ȍȌȼ) 

REN21 Renewables Global Status Report 2018, SolarPower Europe 
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 țȺȯȮȷȯȭȸȮȸȬȸȳ 

ȼȯȶȹ ȺȸȻȼȪ 

Ȭ 2019-2023: 

155 ȍȌȼ  

2023 ȭȸȮ 

1279 

ȍȌȼ 



ȝȻȼȪȷȸȬȵȯȷȷȪɉ ȶȸɃȷȸȻȼɆ ȬȯȼȺȸȬɅȿ 

ɇȵȯȴȼȺȸȻȼȪȷɀȲȳ Ȭ ȶȲȺȯ (ȍȌȼ) 

GWEC; Wood Mackenzie 

ȏȰȯȭȸȮȷɅȳ ȹȺȲȺȸȻȼ 

Ȭ 2014-2018 ȭȸȮȪȿ  

ȫȸȵȯȯ 50 ȍȌȼ 
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țȺȯȮȷȯȭȸȮȸȬȸȳ 

ȼȯȶȹ ȺȸȻȼȪ 

Ȭ 2019-2028: 

72,3 ȍȌȼ  



ȗȸȬɅȯ ȌȒȧ ȻȼȪȷȸȬɉȼȻɉ ȫȸȵȯȯ  

Ɂȯȶ ȴȸȷȴȽȺȯȷȼȸȻȹȸȻȸȫȷɅȶȲ 

Bloomberg NEF 
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țȺȯȮȷɉɉ 

ȻȼȸȲȶȸȻȼɆ  

ɇȵȯȴȼȺȸ-

ɇȷȯȺȭȲȲ 

ȶȪȻȻȸȬȪɉ ȭȯȷȯȺȪɀȲɉ ȭȲȫȴȪɉ 

ȽȹȺȪȬȵɉȯȶȪɉ 

ȭȯȷȯȺȪɀȲɉ 



șȺȸȭȷȸȱȲȺȸȬȪȷȲȯ ȺȪȱȬȲȼȲɉ ɇȷȯȺȭȯȼȲȴȲ Ȭ ɇȹȸȿȽ 

ȼȯȿȷȸȵȸȭȲɁȯȻȴȲȿ ȹȯȺȯȶȯȷ 

ȍȸȮȸȬȸȳ ȹȺȲȺȸȻȼ ȶȸɃȷȸȻȼȯȳ ȻȸȵȷȯɁȷȸȳ ɇȷȯȺȭȯȼȲȴȲ 

ȲȻȼȸȺȲɁȯȻȴȲȯ ȮȪȷȷɅȯ Ȳ ȹȺȸȭȷȸȱɅ ȖȧȊ 



ȎȯɀȯȷȼȺȪȵȲȱȪɀȲɉ ð 

ȱȪȮȪȯȼ ȷȸȬɅȳ ȸȺȭȪȷȲȱȪɀȲȸȷȷɅȳ ȹȺȲȷɀȲȹ 

ȎȯɀȯȷȼȺȪȵȲȱȪɀȲɉ ð ȶȪȻɂȼȪȫȷȸȯ ȺȪȱȬȲȼȲȯ ȺȪȻȹȺȯȮȯȵȯȷȷȸȳ 

ɇȷȯȺȭȯȼȲȴȲ (ȭȯȷȯȺȪɀȲɉ, ȷȪȴȸȹȲȼȯȵȲ, ȽȹȺȪȬȵɉȯȶȪɉ ȷȪȭȺȽȱȴȪ). 

Ȍ ȴȪȰȮȸȳ ȻȼȺȪȷȯ ȾȸȺȶȲȺȽȯȼȻɉ ȻȬȸɉ ȶȸȮȯȵɆ ȺɅȷȴȪ, 

ȸȹȺȯȮȯȵɉɈɃȪɉȻɉ ȻȸȸȼȷȸɂȯȷȲȯȶ ɀȯȷȼȺȪȵȲȱȸȬȪȷȷȸȳ 

Ȳ ȺȪȻȹȺȯȮȯȵȯȷȷȸȳ ɇȷȯȺȭȯȼȲȴȲ 

ȚȪȻȹȺȯȮȯȵȯȷȷȪɉ ȭȯȷȯȺȪɀȲɉ ð ɇȼȸ ȻȸȬȸȴȽȹȷȸȻȼɆ ɇȵȯȴȼȺȸȻȼȪȷɀȲȳ (Ȭ 

ȼ.Ɂ. ȷȪ ȫȪȱȯ ȌȒȧ), ȺȪȻȹȸȵȸȰȯȷȷɅȿ ȫȵȲȱȴȸ ȴ ȶȯȻȼȽ ȹȸȼȺȯȫȵȯȷȲɉ 

ɇȷȯȺȭȲȲ Ȳ ȹȸȮȴȵɈɁȯȷȷɅȿ ȵȲȫȸ ȷȯȹȸȻȺȯȮȻȼȬȯȷȷȸ ȴ ȹȸȼȺȯȫȲȼȯȵɈ, 

ȵȲȫȸ ȴ ȺȪȻȹȺȯȮȯȵȲȼȯȵɆȷȸȳ ɇȵȯȴȼȺȲɁȯȻȴȸȳ ȻȯȼȲ 

ȌȪȰȷȽɈ ȺȸȵɆ ȫȽȮȽȼ ȲȭȺȪȼɆ ȷȸȬɅȯ ȻȯȭȶȯȷȼɅ ȺɅȷȴȪ Ȳ ȻȯȺȬȲȻɅ, 

ȬȸȱȶȸȰȷɅȯ ȼȸȵɆȴȸ ȹȺȲ ȮȯɀȯȷȼȺȪȵȲȱȪɀȲȲ, ð p2p-ɇȷȯȺȭȸȸȫȶȯȷ, 

ȽȹȺȪȬȵȯȷȲȯ ȻȹȺȸȻȸȶ, ȪȭȺȯȭȪɀȲɉ ȷȪȴȸȹȲȼȯȵȯȳ, 

ȭȲȫȴȸȯ ȽȹȺȪȬȵȯȷȲȯ ȷȪȭȺȽȱȴȸȳ 



ȎȯɀȯȷȼȺȪȵȲȱȪɀȲɉ ð ȱȪȮȪȯȼ ȷȸȬɅȳ 

ȸȺȭȪȷȲȱȪɀȲȸȷȷɅȳ ȹȺȲȷɀȲȹ 

șȺȸȭȷȸȱ ȬȬȸȮȪ ȷȸȬɅȿ ȶȸɃȷȸȻȼȯȳ ɀȯȷȼȺȪȵȲȱȸȬȪȷȷȸȳ 
Ȳ ȺȪȻȹȺȯȮȯȵȯȷȷȸȳ ȭȯȷȯȺȪɀȲȲ Ȭ ȶȲȺȯ, ȖȌȼ 

Bloomberg New Energy Finance, Navigant Research 
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ȎȯɀȯȷȼȺȪȵȲȱȪɀȲɉ ð ȱȪȮȪȯȼ ȷȸȬɅȳ 

ȸȺȭȪȷȲȱȪɀȲȸȷȷɅȳ ȹȺȲȷɀȲȹ 

Bloomberg New Energy Finance, Navigant Research 

șȺȸȭȷȸȱ ȮȸȵȲ ȮȯɀȯȷȼȺȪȵȲȱȸȬȪȷȷȸȳ ɇȷȯȺȭȯȼȲȴȲ 

Ȭ ɇȷȯȺȭȯȼȲɁȯȻȴȸȶ ȫȪȵȪȷȻȯ ȻȼȺȪȷ, % 
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ȎȲȮȰȲȼȪȵȲȱȪɀȲɉ ð ɉȬȵɉȯȼȻɉ ȸȻȷȸȬȷɅȶ ȻȺȯȮȻȼȬȸȶ 

Ȯȵɉ ȼȺȪȷȻȾȸȺȶȪɀȲȲ Ȭ ɇȷȯȺȭȯȼȲȴȯ 

ȠȲȾȺȸȬȪɉ ȧȔȘȗȘȖȒȔȊ ð ɇȼȸ ȭȵȸȫȪȵɆȷȪɉ ȻȯȼɆ ɇȴȸȷȸȶȲɁȯȻȴȸȳ  

ȮȯɉȼȯȵɆȷȸȻȼȲ, ȴȸȶȶȯȺɁȯȻȴȲȿ ȼȺȪȷȻȪȴɀȲȳ 

Ȳ ȹȺȸȾȯȻȻȲȸȷȪȵɆȷɅȿ ȬȱȪȲȶȸȮȯȳȻȼȬȲȳ, ȴȸȼȸȺɅȯ 

ȸȫȯȻȹȯɁȲȬȪɈȼȻɉ ȲȷȾȸȺȶȪɀȲȸȷȷȸ-ȴȸȶȶȽȷȲȴȪɀȲȸȷȷɅȶȲ 

ȼȯȿȷȸȵȸȭȲɉȶȲ 

ȠȲȾȺȸȬȪɉ ȹȵȪȼȾȸȺȶȪ ð ȸȼȴȺɅȼȪɉ ɀȲȾȺȸȬȪɉ ȻȺȯȮȪ Ȯȵɉ 

ȸȺȭȪȷȲȱȪɀȲȲ ȹȺȸȲȱȬȸȮȻȼȬȯȷȷɅȿ ȸȼȷȸɂȯȷȲȳ ȻȽȫɄȯȴȼȸȬ 

ȠȲȾȺȸȬȪɉ ɇȷȯȺȭȯȼȲȴȪ ð ȷȸȬɅȳ ȻȹȸȻȸȫ ȸȺȭȪȷȲȱȪɀȲȲ 

ɇȴȸȷȸȶȲɁȯȻȴȲȿ ȸȼȷȸɂȯȷȲȳ Ȭ ɇȷȯȺȭȯȼȲȴȯ,  ȸȫȯȻȹȯɁȲȬȪɈɃȲȳ 

Ȼ ȷȲȱȴȲȶȲ ȼȺȪȷȻȪȴɀȲȸȷȷɅȶȲ ȲȱȮȯȺȰȴȪȶȲ ȬȸȬȵȯɁȯȷȲȯ 

Ȭ ɇȴȸȷȸȶȲɁȯȻȴȲȳ ȸȫȸȺȸȼ ȺȪȻȹȺȯȮȯȵȯȷȷȸȳ ɇȷȯȺȭȯȼȲȴȲ 



ȎȲȮȰȲȼȪȵȲȱȪɀȲɉ ð ɉȬȵɉȯȼȻɉ ȸȻȷȸȬȷɅȶ ȻȺȯȮȻȼȬȸȶ 

Ȯȵɉ ȼȺȪȷȻȾȸȺȶȪɀȲȲ Ȭ ɇȷȯȺȭȯȼȲȴȯ 

data.bloomberglp.com 

țȸȵȷȯɁȷȪɉ ȭȯȷȯȺȪɀȲɉ Ȳ ȷȪȴȸȹȲȼȯȵȲ ȮȸȶȸȿȸȱɉȳȻȼȬ Ȭ ȻȸȻȼȪȬȯ 
Ȍȧț ȹȸ ȴȪȹȲȼȪȵɆȷɅȶ ȱȪȼȺȪȼȪȶ ȷȪ ȯȮȲȷȲɀȽ ȶȸɃȷȸȻȼȲ ȻȼȸȲȼ 
ȷȪ 20% ȶȯȷɆɂȯ, Ɂȯȶ çȺȪȱȺȸȱȷȯȷȷȪɉè ȻȸȵȷȯɁȷȪɉ ȭȯȷȯȺȪɀȲɉ 

ȔȯȳȻ çVPP ȜȯȻȵȪè  

(ȊȬȻȼȺȪȵȲɉ) 



ȗȪɀȲȸȷȪȵɆȷɅȯ ȸȻȸȫȯȷȷȸȻȼȲ 

ɇȷȯȺȭȯȼȲɁȯȻȴȸȭȸ ȹȯȺȯȿȸȮȪ 

Guyandrodd.com 



ȌɅȱȸȬ Ȯȵɉ ȚȸȻȻȲȲ ð ȷȲȱȴȪɉ ɇȾȾȯȴȼȲȬȷȸȻȼɆ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȶȸɃȷȸȻȼȲ 
Ȍ ȚȸȻȻȲȲ ȮȯɂȯȬȪɉ çɇȵȯȴȼȺȸɇȷȯȺȭȲɉè 

ȞȸȷȮ çȞȸȺȻȪȳȼè, ȞȸȷȮ çȠțȚè 
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ȠȯȷȪ ȷȪ ɇȵȯȴȼȺȸɇȷȯȺȭȲɈ 
ȷȪ ȸȹȼȸȬȸȶ ȺɅȷȴȯ (2013 ȭ.), Ț/ȖȌȼāɁ 
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ȌɅȱȸȬ Ȯȵɉ ȚȸȻȻȲȲ ð ȷȲȱȴȪɉ ɇȾȾȯȴȼȲȬȷȸȻȼɆ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȶȸɃȷȸȻȼȲ 

ȎȺȽȭȲȯ ȴȸȶȹȸȷȯȷȼɅ ɀȯȷɅ ȷȪ ɇȵȯȴȼȺȸɇȷȯȺȭȲɈ   
(çȶȸɃȷȸȻȼɆè) ȫȯȱ ȷȪȵȸȭȸȬ (2013 ȭ.), Ț/ȖȌȼāɁ 

ȞȸȷȮ çȞȸȺȻȪȳȼè,  

ȞȸȷȮ çȠțȚè 

Ȍ ȚȸȻȻȲȲ ȮȸȺȸȭȪɉ çȶȸȰȷȸȻȼɆè 



ȌɅȱȸȬ Ȯȵɉ ȚȸȻȻȲȲ ð ȷȲȱȴȪɉ ɇȾȾȯȴȼȲȬȷȸȻȼɆ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȶȸɃȷȸȻȼȲ 

ȞȪȴȼȸȺɅ ȮȸȺȸȭȸȳ ɀȯȷɅ:  

1. ȗȲȱȴȪɉ ȹȵȸȼȷȸȻȼɆ ȷȪȭȺȽȱȴȲ (ȷȪ 1ȴȌȼ ȹȸȼȺȯȫȵȯȷȲɉ ȶȸɃȷȸȻȼȲ 

Ȭ ȚȸȻȻȲȲ ȼȺȯȫȽȯȼȻɉ Ȭ 1,5-3 ȺȪȱȪ ȫȸȵɆɂȯ ȻȯȼȯȬɅȿ ȪȴȼȲȬȸȬ, 

Ɂȯȶ Ȭ ȏț) 

2. ȗȲȱȴȪɉ ȱȪȭȺȽȱȴȪ ȶȸɃȷȸȻȼȯȳ (ȔȒȝȖ ȻȼȪȷɀȲȳ 50%, ȱȪȭȺȽȱȴȪ 

ȶȸɃȷȸȻȼȯȳ ȶȪȭȲȻȼȺȪȵɆȷȸȳ ȻȯȼȲ 26%, Ȫ ȶȸɃȷȸȻȼȯȳ 

ȺȪȻȹȺȯȮȯȵȲȼȯȵɆȷȸȭȸ ȴȸȶȹȵȯȴȻȪ 32%) 

3. ȌɅȻȸȴȪɉ ȻȼȸȲȶȸȻȼɆ ȴȪȹȲȼȪȵȪ (Ȭ 2-3 ȺȪȱȪ ȬɅɂȯ, Ɂȯȶ Ȭ 

ȏȬȺȸȹȯ) 

4. ȌɅȻȸȴȪɉ ȻȼȸȲȶȸȻȼɆ ȻȼȺȸȲȼȯȵɆȻȼȬȪ 

(ȷȪ 20-40% ȬɅɂȯ, Ɂȯȶ Ȭ ȏȬȺȸȹȯ) 

5. ȗȲȱȴȪɉ ȹȺȸȲȱȬȸȮȲȼȯȵɆȷȸȻȼɆ ȼȺȽȮȪ (ȷȪ 1 ȖȌȼ ȽȻȼȪȷȸȬȵȯȷȷȸȳ 

ȶȸɃȷȸȻȼȲ Ȭ 10 ȺȪȱ ȫȸȵɆɂȯ ȺȪȫȸȼȷȲȴȸȬ, Ɂȯȶ Ȭ țȢȊ) 



șȸȼȯȷɀȲȪȵ ȹȸȬɅɂȯȷȲɉ ɇȾȾȯȴȼȲȬȷȸȻȼȲ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȶȸɃȷȸȻȼȲ ȬȯȵȲȴ 

ȗȜȠ çȏȧțè 

țȼȺȽȴȼȽȺȪ ɀȯȷȪ ɇ/ɇ 
Ȳȱ ȏȧț Ȭ 2019 ȭ. ȷȪ țȗ2 Ȭ ȚȜ 

5,19 ȺȽȫ. 

ȻȯȼɆ (ȹȯȺȯȴȺɊȻȼȴȪ) 0,70 

ȻȯȼɆ (ɇȴ.ȸȫȸȻȷ.) 1,89 

ȻȫɅȼ.ȷȪȮȫȪȬȴȪ 0,33 

ȲȷȾȺȪȻȼȺȽȴȼȽȺȪ 0, 09 

ȌȚȜ 0,01 

ȌȚȧ 0,02 

ȎșȖ ȌȒȧ 0,02 

ȎșȖ Ȋȧț Ȳ ȍȧț     0,24 

ȎșȖ Ȝȧț        0,43 

ȔȘȖ        0,20 

ɇȵȯȴȼȺȸɇȷȯȺȭȲɉ      1,25 

ȷȪȵȸȭȲ  0,71 

ȹȸȴȽȹȴȪ Ȯȸȹ. ɇ/ɇ  0,35 

ȞȘȜ  0,08 

ȜȘȲȚ  0,67 

ȼȸȹȵȲȬȸ 1,50 

ȴȪȹ.ȱȪȼȺȪȼɅ 0,63 

3,94 ȺȽȫ. 

țȯȫȯȻȼȸȲȶȸȻȼɆ ȹȺȸȲȱȬȸȮȻȼȬȪ 
ɇ/ɇ ȷȪ ɇȷȯȺȭȸɀȯȷȼȺȯ 
ȹȸȼȺȯȫȲȼȯȵɉ Ȭ ȚȜ 
 



ȡȼȸ ȮȯȵȪȼɆ? 

ȕȽɁɂȯ ȹȵȪȷȲȺȸȬȪȼɆ 

ȋȸȵȯȯ ɇȾȾȯȴȼȲȬȷȸ  

ȲȻȹȸȵɆȱȸȬȪȼɆ 

ȻȽɃȯȻȼȬȽɈɃȲȯ ȶȸɃȷȸȻȼȲ 

ȖȯȷɆɂȯ ȻȼȺȸȲȼɆ  

ȷȸȬɅȯ ȶȸɃȷȸȻȼȲ 

ȋȸȵɆɂȯ ȬɅȬȸȮȲȼɆ 

ȷȯɇȾȾȯȴȼȲȬȷɅȯ  

ȶȸɃȷȸȻȼȲ 



ȚȪȻȹȺȯȮȯȵȯȷȷȪɉ ɇȷȯȺȭȯȼȲȴȪ ð 

ȴȵɈɁȯȬȸȳ ȲȷȻȼȺȽȶȯȷȼ ȹȸȬɅɂȯȷȲɉ ɇȾȾȯȴȼȲȬȷȸȻȼȲ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȶȸɃȷȸȻȼȲ 

ȻȷȲȰȯȷȲɉ ȹȸȼȺȯȫȷȸȻȼȲ Ȭ ȹȺȲȻȸȯȮȲȷȯȷȷȸȳ ȶȸɃȷȸȻȼȲ 
 

 

ȵȸȴȪȵɆȷɅȿ ɇȷȯȺȭȸȫȪȵȪȷȻȸȬ 

ȷȪ ȫȪȱȯ ȮȯɀȯȷȼȺȪȵȲȱȸȬȪȷȷȸȳ ȭȯȷȯȺȪɀȲȲ 
 

 

ȬȸȬȵȯɁȯȷȲɉ ȪȴȼȲȬȸȬ ȴȸȷȯɁȷɅȿ ȹȸȵɆȱȸȬȪȼȯȵȯȳ 

Ȭ ȹȺȸɀȯȻȻɅ ȽȹȺȪȬȵȯȷȲɉ ɇȷȯȺȭȸȻȲȻȼȯȶȸȳ 
Baily.com 

ȚȪȻȹȺȯȮȯȵȯȷȷȪɉ ȭȯȷȯȺȪɀȲɉ, ȻȲȻȼȯȶɅ ȷȪȴȸȹȵȯȷȲɉ ɇȷȯȺȭȲȲ 

Ȳ ȽȹȺȪȬȵɉȯȶȪɉ ȷȪȭȺȽȱȴȪ ȹȸȬɅɂȪɈȼ ɇȾȾȯȴȼȲȬȷȸȻȼɆ 

ɇȷȯȺȭȸȻȲȻȼȯȶɅ ȱȪ ȻɁȯȼ: 



ȖȸȮȯȵɆȷɅȳ ȹȺȲȶȯȺ ȹȸȬɅɂȯȷȲɉ ɇȾȾȯȴȼȲȬȷȸȻȼȲ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȶȸɃȷȸȻȼȲ  

Ȯȵɉ ȶȸȺȻȴȸȭȸ ȹȸȺȼȪ 



ȘȿȸȼȪ ȷȪ ȴȪȵȲȾȸȺȷȲȳȻȴȽɈ ȽȼȴȽ 



șȪȺȪȮȸȴȻ ȮȯȴȪȺȫȸȷȲȱȪɀȲȲ ȫȯȱ çȍȲȫȴȸȻȼȲè 

BNEF 

ȌȴȵȪȮ ȺȪȱȵȲɁȷɅȿ ȻɀȯȷȪȺȲȯȬ ȸȫȯȻȹȯɁȯȷȲɉ çȭȲȫȴȸȻȼȲè  

Ȭ ɇȷȯȺȭȸȻȲȻȼȯȶȯ ȌȯȵȲȴȸȫȺȲȼȪȷȲȲ Ȭ 2030 ȭ. (%) 
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țȯȼȯȬɅȯ ȻȬɉȱȲ Ȼ ȍȧț 

țȯȬȯȺȷȸȳ ȏȬȺȸȹɅ 

çȍȲȫȴȲȳè ȻȹȺȸȻ 

ȗȪȴȸȹȲȼȯȵȲ  

ȧȵȯȴȼȺȸȶȸȫȲȵȲ Ȼ çȭȲȫȴȸȳè 

ȱȪȺɉȮȴȸȳ 

ȧȵȯȴȼȺȸȶȸȫȲȵȲ 

ȗȲȱȴȪɉ ȭȲȫȴȸȻȼɆ 



CAISO 

çȔȪȵȲȾȸȺȷȲȳȻȴȪɉ ȽȼȴȪè: ȿȪȺȪȴȼȯȺȷɅȳ ȹȺȸȾȲȵɆ 

ȹȸȼȺȯȫȵȯȷȲɉ Ȳȱ ȻȯȼȲ ȹȺȲ ȫȸȵɆɂȸȳ Ȯȸȵȯ ȌȒȧ 

ȒȱȶȯȷȯȷȲȯ ȭȺȪȾȲȴȪ ȷȪȭȺȽȱȴȲ Ȭ ȔȪȵȲȾȸȺȷȲȲ  

(40% ȌȒȧ Ȭ ɇȷȯȺȭȸȫȪȵȪȷȻȯ ȴ 2020 ȭ.), ȖȌȼ 
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ȍȲȫȴȸȻȼɆ ȹȸ-ȪȶȯȺȲȴȪȷȻȴȲ: ȺȪȱȷȸȸȫȺȪȱȲȯ 

ȺȪȻȹȺȯȮȯȵȯȷȷɅȿ ȲȻȼȸɁȷȲȴȸȬ ɇȷȯȺȭȲȲ 

ȌȴȵȪȮ ȷȸȬɅȿ ȼȯȿȷȸȵȸȭȲȳ 

Ȭ ȾȸȺȶȲȺȸȬȪȷȲȯ 

ȹȺȸȭȷȸȱȷȸȭȸ ȻȽȼȸɁȷȸȭȸ 

ȹȺȸȾȲȵɉ ȹȸȼȺȯȫȵȯȷȲɉ 

ɇȵȯȴȼȺȸɇȷȯȺȭȲȲ Ȳȱ ȻȯȼȲ, 

țȪȴȺȪȶȯȷȼȸ, ȹȺȸȭȷȸȱ  

ȷȪ 2030 ȭ., ȖȌȼ 

DR ð ȽȹȺȪȬȵȯȷȲȯ ȻȹȺȸȻȸȶ    EE ð ɇȷȯȺȭȸɇȾȾȯȴȼȲȬȷȸȻȼɆ 

ES ð ȷȪȴȸȹȵȯȷȲȯ ɇȷȯȺȭȲȲ     CHP ð ȴȸȭȯȷȯȺȪɀȲɉ 

EV ð ɇȵȯȴȼȺȸȶȸȫȲȵȲ               PV ð ȻȸȵȷȯɁȷɅȯ ȹȪȷȯȵȲ SEPA 



ȍȲȫȴȸȻȼɆ ȹȸ-ȪȬȻȼȺȪȵȲȳȻȴȲ: ȹȸȼȺȯȫȵȯȷȲȯ 

ɇȵȯȴȼȺȸɇȷȯȺȭȲȲ ȫȽȮȯȼ ȺȪȻȼȲ, ȷȸ ȹȸȼȺȯȫȷȸȻȼɆ  

Ȭ ȶȸɃȷȸȻȼɉȿ ð ȹȪȮȪȼɆ  

BNEF 

ȌȴȵȪȮ ȷȸȬɅȿ ȼȯȿȷȸȵȸȭȲȳ Ȭ ȻȷȲȰȯȷȲȯ ȹȸȼȺȯȫȵȯȷȲɉ 

ȶȸɃȷȸȻȼȲ Ȭ ȊȬȻȼȺȪȵȲȲ, ȼɅȻ. ȖȌȼ  
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ȌȪȵȸȬɅȳ ȹȲȴȸȬɅȳ  
ȻȹȺȸȻ 

șȲȴȸȬɅȳ ȻȹȺȸȻ Ȼ ȽɁȯȼȸȶ ȹȺȯȮȹȸȵȪȭȪȯȶȸȭȸ 
ȻȷȲȰȯȷȲɉ Ȼ ȹȸȶȸɃɆɈ ȽȹȺȪȬȵȯȷȲɉ ȻȹȺȸȻȸȶ 
Ȳ ȮȯɀȯȷȼȺȪȵȲȱȸȬȪȷȷɅȶȲ ȺȯȻȽȺȻȪȶȲ 

ȡȲȻȼɅȳ ȹȲȴȸȬɅȳ  
ȻȹȺȸȻ 



BNEF 

ȠȲȾȺȸȬȲȱȪɀȲɉ ȻɅȭȺȪȯȼ ȻȬȸɈ ȺȸȵɆ Ȭ ȼȸȶ,  

ɁȼȸȫɅ ɇȷȯȺȭȯȼȲȴȪ ȻȼȪȵȪ ɇȴȸȷȸȶȲɁȷȸȳ 

ȌɅȭȸȮȪ Ȯȵɉ ȺȪȻȹȺȯȮȯȵȲȼȯȵɆȷɅȿ Ȼȯȼȯȳ, ȻȫɅȼȸȬɅȿ ȴȸȶȹȪȷȲȳ  

Ȳ ȹȸȼȺȯȫȲȼȯȵȯȳ ȸȼ ɀȲȾȺȸȬȲȱȪɀȲȲ, $ ȶȵȺȮ. Ȭ ȭȸȮ 



ȚɅȷȸȴ ȮȸȵȰȯȷ ȫȽȮȯȼ ȹȸȶȯȷɉȼɆȻɉ:  

ȷȯȶȯɀȴȲȳ ȬȪȺȲȪȷȼ 
țȼȺȽȴȼȽȺȪ ȭȯȷȯȺȪɀȲȲ (ȍȌȼ) Ȳ ɀȯȷɅ (û/ȖȌȼāɁ) ȷȪ ȺɅȷȴȯ ȷȪ ȻȽȼȴȲ 

ȬȹȯȺȯȮ Ȭ ȍȯȺȶȪȷȲȲ ȱȪ ȷȯȮȯȵɈ 23 ð 29 ȸȴȼɉȫȺɉ 2017 ȭ. 

BNEF 



ȚɅȷȸȴ ȮȸȵȰȯȷ ȫȽȮȯȼ ȹȸȶȯȷɉȼɆȻɉ:  

ɉȹȸȷȻȴȲȳ ȬȪȺȲȪȷȼ 

TEPCO 

ȧȷȯȺȭȯȼȲɁȯȻȴȲȳ 

ȺɅȷȸȴ 2018 

ȧȷȯȺȭȯȼȲɁȯȻȴȲȳ 

ȺɅȷȸȴ 2040+ 

ȧȵȯȴȼȺȸɇȷȯȺȭȲɉ 

(ȴȌȼāɁ) 

ȖȸɃȷȸȻȼɆ 

(ȴȌȼ) 

çȍȲȫȴȸȻȼɆè 

(DȴȌȼ) 



Ȍ ȚȸȻȻȲȲ ȺȪȻȹȺȯȮȯȵȯȷȷȪɉ ɇȷȯȺȭȯȼȲȴȪ ȻȼȪȷȸȬȲȼȻɉ 

ȬȻȯ ȫȸȵȯȯ ȴȸȷȴȽȺȯȷȼȸȻȹȸȻȸȫȷȸȳ 

șȸȼȯȷɀȲȪȵ ȺȪȱȵȲɁȷɅȿ ȻȸȻȼȪȬȵɉɈɃȲȿ ȺȪȻȹȺȯȮȯȵȯȷȷȸȳ 

ɇȷȯȺȭȯȼȲȴȲ Ȭ 2035 ȭ.: 

32 ȍȌȼ ð ȻȸȫȻȼȬȯȷȷȪɉ ȭȯȷȯȺȪɀȲɉ 

65 ȍȌȼ ð ȺȪȻȹȺȯȮȯȵȯȷȷȪɉ ȴȸȭȯȷȯȺȪɀȲɉ 

13 ȍȌȼ ð ȽȹȺȪȬȵȯȷȲȯ ȻȹȺȸȻȸȶ 

ȚȯȪȵȲȻȼȲɁȷɅȳ ȸȫɄȯȶ ȺȪȻȹȺȯȮȯȵȯȷȷȸȳ ɇȷȯȺȭȯȼȲȴȲ  

Ȭ ȚȸȻȻȲȲ ȶȸȰȯȼ ȻȸȻȼȪȬȲȼɆ 36 ȍȌȼ ȴ 2035 ȭȸȮȽ ð ȷȯ ȶȯȷȯȯ 50%  

ȸȼ ȹȵȪȷȲȺȽȯȶȸȭȸ ȬȬȸȮȪ ȬȻȯȿ ȷȸȬɅȿ ȭȯȷȯȺȲȺȽɈɃȲȿ ȶȸɃȷȸȻȼȯȳ 

ȧȷȯȺȭȯȼȲɁȯȻȴȲȳ ɀȯȷȼȺ  ȖȢȝ çțȴȸȵȴȸȬȸè 



ȚȪȱȬȲȼȲȯ ȌȒȧ Ȭ ȚȞ 

ȌȲȮ ȭȯȷȯȺȪɀȲȲ 
ȠȯȵȯȬȸȳ ȹȸȴȪȱȪȼȯȵɆ (ȖȌȼ)  

2024 ȭ 

ȌȯȼȺȸɇȷȯȺȭȯȼȲȴȪ 3 351,2 

țȸȵȷȯɁȷȪɉ ɇȷȯȺȭȯȼȲȴȪ 1 759,4 

ȖȪȵɅȯ ȍȧț (Ȯȸ 25 ȖȌȼ) 425,4 

ȒȜȘȍȘ: 5 536,0  

ȘȫɃȲȯ ȲȷȬȯȻȼȲɀȲȲ  

Ȭ ȻȸȱȮȪȷȲȯ ȹȺȸȲȱȬȸȮȻȼȬȪ 

ȸȫȸȺȽȮȸȬȪȷȲɉ Ȯȵɉ  țȧț  

Ȳ Ȍȧțð 41,0 ȶȵȺȮ.ȺȽȫȵȯȳ 

35 

ȘȾȲɀȲȪȵɆȷɅȯ ɀȯȵȲ (ȸȹȼȸȬɅȳ ȺɅȷȸȴ) 

șȺȸȭȷȸȱ ȴ 2035  

(ȭȯȷ.ȻȿȯȶȪ ȺȪȱȶȯɃȯȷȲɉ 

ȸȫɄȯȴȼȸȬ ɇȵȯȴȼȺȸɇȷȯȺȭȯȼȲȴȲ ȚȞ) 

ȌȻȯȭȸ 11,6 ȍȌȼ 

5,4 ȍȌȼ ȷȪ ȹȯȺȲȸȮ 2025-

2035 



36 

ȚȯȭȽȵɉȼȸȺȷɅȯ ȲȷȲɀȲȪȼȲȬɅ 

ȧȷȯȺȭȸȸȫȯȻȹȯɁȯȷȲȯ 

ȽȮȪȵȯȷȷɅȿ  

ȼȯȺȺȲȼȸȺȲȳ 

ȊȴȼȲȬȷɅȯ 

ɇȷȯȺȭȸȴȸȶȹȵȯȴȻɅ 

ȎȯɀȯȷȼȺȪȵȲȱȸȬȪȷȷɅȯ 

ȾȲȷȪȷȻȸȬɅȯ ȻȯȺȬȲȻɅ 

țȲȻȼȯȶɅ ȷȪȴȸȹȵȯȷȲɉ 

ɇȷȯȺȭȲȲ 
ȊȭȺȯȭȪȼȸȺɅ ȻȹȺȸȻȪ 

ȠȲȾȺȸȬɅȯ 

ȺȪȻȹȺȯȮȯȵȲȼȯȵɆȷɅȯ 

ɇȵȯȴȼȺȲɁȯȻȴȲȯ ȻȯȼȲ 



ȗȸȬɅȯ ȺȯɂȯȷȲɉ 



ȗȸȬɅȯ ȼȯȿȷȸȵȸȭȲȲ ȸȼȶȯȷɉɈȼ ȻȼȪȺɅȯ ȹȺȲȷɀȲȹɅ 

ȾȸȺȶȲȺȸȬȪȷȲɉ ɇȷȯȺȭȯȼȲɁȯȻȴȲȿ ȻȲȻȼȯȶ 

țȼȪȺɅȯ ȹȺȲȷɀȲȹɅ ȻȼȪȷȸȬɉȼȻɉ ȶȲȾȪȶȲ: 

ÅȗȪȭȺȽȱȴȪ ȻȼȸȿȪȻȼȲɁȷȪ Ȳ ȷȯ ȽȹȺȪȬȵɉȯȶȪ 

ÅȍȯȷȯȺȪɀȲɈ ȶȸȰȷȸ ȴȸȷȼȺȸȵȲȺȸȬȪȼɆ 

ÅȧȷȯȺȭȲɈ ȷȯȵɆȱɉ ȻȴȵȪȮȲȺȸȬȪȼɆ 

ÅșȸȼȸȴȪȶȲ ɇȷȯȺȭȲȲ ȷȯȵɆȱɉ ȽȹȺȪȬȵɉȼɆ 



ȒȷȼȯȺȷȯȼ ɇȷȯȺȭȲȲ ð ȷȸȬȪɉ ȹȪȺȪȮȲȭȶȪ ȸȺȭȪȷȲȱȪɀȲȲ 

ɇȷȯȺȭȯȼȲȴȲ 

INTERNET OF ENERGY ð ɇȴȸȻȲȻȼȯȶȪ ȹȺȸȲȱȬȸȮȲȼȯȵȯȳ  
Ȳ ȹȸȼȺȯȫȲȼȯȵȯȳ ɇȷȯȺȭȲȲ, ȴȸȼȸȺɅȯ ȫȯȻȹȺȯȹɉȼȻȼȬȯȷȷȸ 
ȲȷȼȯȭȺȲȺȽɈȼȻɉ Ȭ ȸȫɃȽɈ ȲȷȾȺȪȻȼȺȽȴȼȽȺȽ Ȳ ȸȫȶȯȷȲȬȪɈȼȻɉ 
ɇȷȯȺȭȲȯȳ 



ȒȷȼȯȺȷȯȼ ɇȷȯȺȭȲȲ ð ȷȸȬȪɉ ȹȪȺȪȮȲȭȶȪ ȸȺȭȪȷȲȱȪɀȲȲ 

ɇȷȯȺȭȯȼȲȴȲ 

ȮȯɀȯȷȼȺȪȵȲȱȸȬȪȷȷɅȯ 

ȺɅȷȴȲ ɇȷȯȺȭȸȸȫȶȯȷȪ 

Ȳ ɇȷȯȺȭȯȼȲɁȯȻȴȲȿ 

ȻȯȺȬȲȻȸȬ 

ȗȸȬɅȯ ȻȬȸȳȻȼȬȪ 

ȸȫȯȻȹȯɁȯȷȲȯ 

ȮȲȾȾȯȺȯȷɀȲȺȸȬȪȷȷɅȿ 

ȼȺȯȫȸȬȪȷȲȳ  

ȹȸȼȺȯȫȲȼȯȵȯȳ 

ȲȷȼȯȭȺȪɀȲɉ  

ȺȪȻȹȺȯȮȯȵȯȷȷɅȿ  

ȲȻȼȸɁȷȲȴȸȬ ɇȷȯȺȭȲȲ, 

ȹȺȸȻɆɈȶȯȺȸȬ 

sharing ȶȸɃȷȸȻȼȲ, 

ȭȲȫȴȸȯ ȪȭȺȯȭȲȺȸȬȪȷȲȯ 

Ȳ ȻȸȭȵȪȻȸȬȪȷȷȸȯ 

ȽȹȺȪȬȵȯȷȲȯ 

ȶȸɃȷȸȻȼɉȶȲ 



șȺȯȮȹȸȻɅȵȴȲ ȹȯȺȯȿȸȮȪ ȴ ȷȸȬȸȳ ȪȺȿȲȼȯȴȼȽȺȯ 

ɇȷȯȺȭȯȼȲȴȲ 

ȌɅȻȸȴȪ ȹȸȼȺȯȫȷȸȻȼɆ ȻȸȱȮȪȷȲɉ Ȳ ȺȯȪȵȲȱȪɀȲȲ ȷȸȬȸȭȸ 

ȪȺȿȲȼȯȴȼȽȺȷȸȭȸ ȹȸȮȿȸȮȪ Ȯȵɉ ȹȸȻȼȺȸȯȷȲɉ ɇȷȯȺȭȸȻȲȻȼȯȶ  

Ȳ Ȼȯȼȯȳ, ȸȻȸȫȯȷȷȸ ȶȪȵȸȭȸ ȶȪȻɂȼȪȫȪ. ȏȭȸ ȺȪȱȺȪȫȸȼȴȪ ȬȯȮȯȼȻɉ  

Ȭ țȢȊ, ȩȹȸȷȲȲ Ȳ ȏȬȺȸȹȯ 

Ȍ ȚȸȻȻȲȲ ȺȪȱȺȪȫȸȼȪȷȪ ȪȺȿȲȼȯȴȼȽȺȪ ȒȷȼȯȺȷȯȼȪ ɇȷȯȺȭȲȲ  

(IDEA ð Internet of Distributed Energy Architecture)  

Ȭ ȺȪȶȴȪȿ ȗȪɀȲȸȷȪȵɆȷȸȳ ȼȯȿȷȸȵȸȭȲɁȯȻȴȸȳ ȲȷȲɀȲȪȼȲȬɅ  

ȹȸ ȷȪȹȺȪȬȵȯȷȲɈ çȧȷȯȺȮȰȲȷȯȼè 

ȚȸȻȼ ȼȺȪȷȻȪȴɀȲȸȷȷɅȿ ȲȱȮȯȺȰȯȴ Ȼ ȺȸȻȼȸȶ ɁȲȻȵȪ ȼȺȪȷȻȪȴɀȲȳ  
Ȳ Ȳȿ ȽɁȪȻȼȷȲȴȸȬ 

ȌɅȻȸȴȪɉ ȻȼȸȲȶȸȻȼɆ ȲȷȾȸȺȶȪɀȲȸȷȷȸȳ ȲȷȼȯȭȺȪɀȲȲ ȸȫȸȺȽȮȸȬȪȷȲɉ  
Ȭ ȴȸȷȼȽȺɅ ȽȹȺȪȬȵȯȷȲɉ 

ȌɅȻȸȴȪɉ ȻȼȸȲȶȸȻȼɆ ȲȷȼȯȭȺȪɀȲȲ ȻȲȵȸȬȸȭȸ ȸȫȸȺȽȮȸȬȪȷȲɉ Ȭ ȻȯȼȲ  
Ȼ ȸȫȯȻȹȯɁȯȷȲȯȶ ȻȼȪȫȲȵɆȷȸȻȼȲ 



çȜȺȲ Ȭ ȸȮȷȸȶè: ȹȺȲȷɀȲȹȲȪȵɆȷȪɉ ȊȺȿȲȼȯȴȼȽȺȪ 

ȒȷȼȯȺȷȯȼȪ ɇȷȯȺȭȲȲ 

IDEA 



ȜȯȿȷȸȵȸȭȲɁȯȻȴȲȳ ȹȪȴȯȼ ȒȷȼȯȺȷȯȼȪ ɇȷȯȺȭȲȲ 

ȹȸȵȷȸȻȼɆɈ ȻȾȸȺȶȲȺȽȯȼȻɉ Ȭ ȫȵȲȰȪȳɂȲȯ 3-5 ȵȯȼ 

Navigant, FREEDM 



ȔȯȳȻ çȜȺȲ ȹȸȺȸȻȯȷȴȪè 

Oboi-dlja-stola.ru 



Ȕȏȓț: ȧȵȯȴȼȺȸȻȷȪȫȰȯȷȲȯ ȼȺȯȿ ȮȸȶȸȿȸȱɉȳȻȼȬ ȷȪ 

çȎȪȵɆȷȯȬȸȻȼȸɁȷɅȿ ȭȯȴȼȪȺȪȿè ð ȬȪȺȲȪȷȼɅ 



Ȕȏȓț: ȧȵȯȴȼȺȸȻȷȪȫȰȯȷȲȯ ȼȺȯȿ ȮȸȶȸȿȸȱɉȳȻȼȬ ȷȪ 

çȎȪȵɆȷȯȬȸȻȼȸɁȷɅȿ ȭȯȴȼȪȺȪȿè ð ȹȺȪȬȲȵɆȷɅȳ 

ȬȪȺȲȪȷȼ 

ȘȫȸȺȽȮȸȬȪȷȲȯ ȟȪȺȪȴȼȯȺȲȻȼȲȴȲ ȔȸȵȲɁȯȻȼȬȸ 

Ȏȍȝ ȖȸɃȷȸȻȼɆ 15 ȴȌȼ 2 ɂȼ. 

PV-ȹȪȷȯȵɆ ȖȸɃȷȸȻȼɆ 250 Ȍȼ 118 ɂȼ. 

ȌȯȼȺȸȭȯȷȯȺȪȼȸȺ ȖȸɃȷȸȻȼɆ 10 ȴȌȼ 1 ɂȼ. 

Li-ion ȊȔȋ  ȏȶȴȸȻȼɆ 10 ȴȌȼāɁ 10 ɂȼ. 

ȒȷȬȯȺȼȸȺ ȖȸɃȷȸȻȼɆ 20 ȴȌȼ 1 ɂȼ. 

CAPEX 5 330 000 Ț 

OPEX 2 500 000 Ț 

LCOE 11 Ț/ȴȌȼāɁ 

ȌȪȺȲȪȷȼ çȒȷȼȯȺȷȯȼ ɇȷȯȺȭȲȲè 



ȌȪȺȲȪȷȼ  

çȒȷȼȯȺȷȯȼ ɇȷȯȺȭȲȲè 

Ȕȏȓț: ȧȵȯȴȼȺȸȻȷȪȫȰȯȷȲȯ ȼȺȯȿ ȮȸȶȸȿȸȱɉȳȻȼȬ ȷȪ 

çȎȪȵɆȷȯȬȸȻȼȸɁȷɅȿ ȭȯȴȼȪȺȪȿè ð ȹȺȪȬȲȵɆȷɅȳ 

ȬȪȺȲȪȷȼ 



ȔȯȳȻ 2. çȝȫȯȺȲ ȹȸȻȺȯȮȷȲȴȸȬè 



ȒȻȹȸȵɆȱȸȬȪȷȲȯ ȶȲȴȺȸ-ȭȯȷȯȺȪɀȲȲ (ȌȒȧ)  

ȷȪ ȫȪȱȯ ȼȺȪȮȲɀȲȸȷȷȸȭȸ ȹȸȮȿȸȮȪ 

țȫɅȼȸȬȪɉ ȴȸȶȹȪȷȲɉ  
(ȯȮȲȷɅȳ ȼȪȺȲȾ) 

șȺȸȻɆɈȶȯȺ șȸȼȺȯȫȲȼȯȵɆ 

ȜȺȪȷȻȾȸȺȶȪȼȸȺȷȪɉ 
ȹȸȮȻȼȪȷɀȲɉ 

ȧȵȯȴȼȺȲɁȯȻȴȲȯ ȻȯȼȲ 

șȺȸȮȪȰȪ 
4 ȺȽȫ/ȴȌȼ*Ɂ 

șȺȸȮȪȰȪ 
4 ȺȽȫ/ȴȌȼ*Ɂ ȹȺȸȮȪȰȪ 

1 ȺȽȫ/ȴȌȼ*Ɂ 



ȒȻȹȸȵɆȱȸȬȪȷȲȯ ȶȲȴȺȸ-ȭȯȷȯȺȪɀȲȲ (ȌȒȧ)  

ȷȪ ȫȪȱȯ ȹȸȮȿȸȮȪ IDEA 

țȫɅȼȸȬȪɉ ȴȸȶȹȪȷȲɉ  
(ȯȮȲȷɅȳ ȼȪȺȲȾ) 

șȺȸȻɆɈȶȯȺ șȸȼȺȯȫȲȼȯȵɆ 

șȺȸȻɆɈȶȯȺ ȹȺȸȮȪȯȼ 
ɇȵȯȴȼȺȸɇȷȯȺȭȲɈ 
ȮȸȺȸȰȯ ȷȪ 200% 

șȸȼȺȯȫȲȼȯȵɆ ȹȸȴȽȹȪȯȼ 
ɇȵȯȴȼȺȸɇȷȯȺȭȲɈ 
ȮȯɂȯȬȵȯ ȷȪ 25% 

ȘȹȯȺȪȼȸȺ ȹȵȪȼȾȸȺȶɅ 
ȼȸȰȯ ȱȪȺȪȫȪȼɅȬȪȯȼ 

ȜȺȪȷȻȾȸȺȶȪȼȸȺȷȪɉ 
ȹȸȮȻȼȪȷɀȲɉ 

șȵȪȼȾȸȺȶȪ ȼȺȪȷȱȪȴɀȲȳ 

ȧȵȯȴȼȺȲɁȯȻȴȲȯ ȻȯȼȲ 

ȹȺȸȮȪȰȪ ȹȸȴȽȹȴȪ 

șȺȸȮȪȰȪ 
4 ȺȽȫ/ȴȌȼ*Ɂ 

șȺȸȮȪȰȪ 
4 ȺȽȫ/ȴȌȼ*Ɂ ȹȺȸȮȪȰȪ 

1 ȺȽȫ/ȴȌȼ*Ɂ 

3 ȺȽȫ/ȴȌȼ*Ɂ 3,1 ȺȽȫ/ȴȌȼ*Ɂ 



ȗȸȬɅȯ ȹȺȪȴȼȲȴȲ 

Caricatura.ru 



Demand response 

ȺȯȭȽȵȲȺȽȯȼȻɉ șș ȚȞ ɯ 287 

ȸȼ 20.03.2019 ȭ 

85 ȼɅȻ /ȭȸȮ  ȱȪ ȻȷȲȰȯȷȲȯ 

ȷȪȭȺȽȱȴȲ ȷȪ 10 ȴȌȼ   

(5 ȺȪȱ/ȶȯȻ. ȷȪ 4 ɁȪȻȪ) 

ȔȪȷȮȲȮȪȼɅ: ȻȲȻȼȯȶɅ ȬȯȷȼȲȵɉɀȲȲ 

Ȳ ȴȸȷȮȲɀȲȸȷȲȺȸȬȪȷȲɉ, 

ȿȸȵȸȮȲȵɆȷȸȯ Ȳ ȷȪȻȸȻȷȸȯ 

ȸȫȸȺȽȮȸȬȪȷȲȯ, ɇȵȯȴȼȺȲɁȯȻȴȲȳ 

ȸȫȸȭȺȯȬ Ȳ ȬȸȮȸȷȪȭȺȯȬȪȼȯȵȲ 
țȬȸȮȷɅȳ  ɇȴȸȷȸȶȲɁȯȻȴȲȳ 

ɇȾȾȯȴȼ: 67-105 ȶȵȺȮ / ȭȸȮ  

ȚɅȷȸȴ ȚȞ:  4 ð 6 ȍȌȼ  



Remote Microgrid 

șȸȵȷȸȻȼɆɈ ȪȬȼȸȷȸȶȷɅȳ ȶȲȴȺȸȭȺȲȮ ȸȫȯȻȹȯɁȲȬȪȯȼ 
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Ȭ ȻȺȪȬȷȯȷȲȲ Ȼ  

ȼȸȹȵȲȬȷȸȳ ȭȯȷȯȺȪɀȲȯȳ 

ȌɅȻȸȴȽɈ 

ɇȾȾȯȴȼȲȬȷȸȻȼɆ 

ȲȻȹȸȵɆȱȸȬȪȷȲɉ ȌȒȧ 

(ȬɅȻȸȴȲȳ ȔȒȝȖ) 



ȊȴȼȲȬȷɅȯ ɇȷȯȺȭȯȼȲɁȯȻȴȲȯ ȴȸȶȹȵȯȴȻɅ:  

industrial microgrid ȹȸ-ȺȽȻȻȴȲ 

țȏȍȘȎȗȩ  

șȘȜȚȏȋȗȘțȜȒ 

5 ȖȌȼ 

(ȸȫȯȻȹȯɁȲȬȪɈȼȻɉ  

șț çȜȲȼȪȷè 110/10 ȴȌ) 

 

 

ȡȏȚȏȑ 10 ȕȏȜ 

Ȯȸ 25 ȖȌȼ  

(ȺȪȻɂȲȺȯȷȲȯ ȬȸȱȶȸȰȷȸȻȼȯȳ ȷȯ ȫȸȵȯȯ, Ɂȯȶ Ȯȸ 20 ȖȌȊ) 

ȔȯȳȻ ȜȲȼȪȷȸȬȸȳ ȎȸȵȲȷɅ (ȹȵȸɃȪȮȴȪ țȪȵȮȪ) 

 țȬȯȺȮȵȸȬȻȴȪɉ ȸȫȵȪȻȼɆ 

ȚȜțȸȾȼ 



țȼȸȲȶȸȻȼɆ ɇȵȯȴȼȺȸȻȷȪȫȰȯȷȲɉ ȜȲȼȪȷȸȬȸȳ ȎȸȵȲȷɅ 

(CAPEX + OPEX ȱȪ 10 ȵȯȼ), ȶȲȵȵȲȸȷɅ $ 
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ȬȼȸȺȸȳ șț  
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ȋȪȱȸȬɅȳ ȻɀȯȷȪȺȲȳ țɀȯȷȪȺȲȳ IDEA ɯ1, 

ȝȹȺȪȬȵȯȷȲȯ ȻȹȺȸȻȸȶ 

+ țȗȧ 

țɀȯȷȪȺȲȳ IDEA ɯ2, 
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ȝȹȺȪȬȵȯȷȲȯ ȻȹȺȸȻȸȶ 

+ ȺȪȻȹȺȯȮȯȵȯȷȷȪɉ 

ȭȯȷȯȺȪɀȲɉ + țȗȧ 



Energy storage: ȗȸȬɅȳ ȺȪȳȸȷ ȭȸȺȸȮȪ 

ȌȪȺȲȪȷȼɅ ȼȯȿȷȸȵȸȭȲɁȯȻȴȸȭȸ ȹȺȲȻȸȯȮȲȷȯȷȲɉ ȷȸȬȸȭȸ 

ȶȲȴȺȸȺȪȳȸȷȪ Ȼ ȹȸȼȺȯȫȷȸȻȼɆɈ Ȭ ȶȸɃȷȸȻȼȲ 127 ȖȌȼ 
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93 
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ȖȌȼ 

ȜțȘ 2 ȴ Ȼȯȼɉȶ 220 

ȴȌ 

7.3 ȶȵȺȮ ȺȽȫȵȯȳ 

ȜțȘ 3 ȴ Ȼȯȼɉȶ 0,4 ȴȌ 

1.7 ȶȵȺȮ ȺȽȫȵȯȳ 

ÅțȷȲȰȯȷȲȯ ȹȸȼȺȯȫȷȸȻȼȲ  

Ȭ ȹȺȲȻȸȯȮȲȷȯȷȷȸȳ  

ȶȸɃȷȸȻȼȲ 30% Ȳ ȫȸȵȯȯ 

ÅȗȪȴȸȹȲȼȯȵȲ çȱȪ ȻɁȯȼɁȲȴȸȶè: 
ȻȷȲȰȯȷȲȯ ȶȸɃȷȸȻȼȲ  ȼȯȿ.     

ȹȺȲȻȸȯȮȲȷȯȷȲɉ Ȳ ȯɊ ȻȼȸȲȶȸȻȼȲ,      

ȽȹȺȪȬȵȯȷȲȯ ȻȹȺȸȻȸȶ (ȴȪȴ Ȓȋș), 

ȹȸȬɅɂȯȷȲȯ ȴȪɁȯȻȼȬȪ 
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çȱȪ ȻɁȯȼɁȲȴȸȶè ȮȪȰȯ ȹȺȲ  

ȺȪȫȸȼȯ ȷȪ ȸȮȷȸȶ ȺɅȷȴȯ 
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Ȭ ɇȷȯȺȭȯȼȲȴȯ, Ȳ ȺɅȷȸȴ ȫȽȮȯȼ ȺȪȻȼȲ 

IEA, Navigant Research, Ecofys, IRENA, Hydrogen Council, IAE, ACIL ALLEN Consulting 

ȲȷȼȯȭȺȪɀȲȲ ȌȒȧ Ȼȸ 

ȻȼȸȿȪȻȼȲɁȯȻȴȸȳ ȬɅȺȪȫȸȼȴȸȳ 

ȲȷȼȯȭȺȪɀȲȲ ɇ/ɇȷȯȺȭȯȼȲȴȲ, 
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Ȳ ɇȵȯȴȼȺȸɇȷȯȺȭȯȼȲȴȲ 

ȌȸȮȸȺȸȮ Ȭ ȶȲȺȸȬȸȳ ɇȷȯȺȭȯȼȲȴȯ ð ȻȺȯȮȻȼȬȸ: 
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IEA, Navigant Research, Ecofys, IRENA, Hydrogen Council, IAE, ACIL ALLEN Consulting 

Ȕ 2050 ȭ. ȸȫɄȯȶ ȺɅȷȴȪ ɇȷȯȺȭȯȼȲɁȯȻȴȸȭȸ 

ȬȸȮȸȺȸȮȪ ȶȸȰȯȼ ȹȺȯȬȱȸȳȼȲ ȸȫɄȯȶ ȺɅȷȴȪ ȷȯȾȼȲ 

0

50

100

150

200

2025 2030 2035 2040

șȺȸȭȷȸȱ ȶȲȺȸȬȸȭȸ ȺɅȷȴȪ ȬȸȮȸȺȸȮȷȸȭȸ ȼȸȹȵȲȬȪ, ȶȵȺȮ. 

ȮȸȵȵȪȺȸȬ țȢȊ Ȭ ȭȸȮ 

ȔȸȷȻȯȺȬȪȼȲȬȷɅȳ ȝȶȯȺȯȷȷɅȳ ȘȹȼȲȶȲȻȼȲɁȷɅȳ 



Customer services: Meter-To-Cash 
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