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Energy Storage ͔ͤͦ͋ͻ͙ͦ͒ͣ ͒͡Ύ ͔ͪ΄͔͙ͤΎ ͙͙ͪͭ͟;͔͙ͫ͟ͻ ͍·͍͍ͦͦ͘ Ή͔͔͙ͭͪͦͫͤ͊͋͗ͤ͟͡Ύ
͔͙̏ͭͪ͟͡;͔ͫ͊͟Ύ ͔ͫͭΈ Ύ͍͡Ύ͔ͭͫΎ ͚ͫ͊ͣͦ ͋ͦ͡Έ΄͚ͦ ͙͔͚ͫͫͭͣͦ ͔͙ͫͤ͊͋͗ͤΎΣ ͤͦ ͦ;͔ͤΈ ͔ͤ Ήͺͺ͔͙͍͚ͭͤͦ͟ ͙ ͎͚͒ͦͪͦͦ

˿ͦͤ͡ͼ͔

ˤ͔ͦͤͤ·͔

˿͎͙͍͙͔͊͗͊ͤ͡ ͙͍ͨͦ͟ ͙ 
͙͔͙͔ͫͤ͗ͤ ͙͍ͪͫͦ͟ 

ͦͭ͟͡Ό;͔͙ͤΎ Ή͔͙ͭͪ͟͡;͔͍ͫͭ͊

˹͔͔͙͔͊ͫͤ͡

͔͙̏ͭͪ͟͡;͔ͫ͊͟Ύ 
˿͔ͭΈ

˻͔͙͔ͭͦ͗ͤ͡ ͊ͭͪ͊ͭ͘ ͤ͊ 
͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ό 

͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡Έͤ·ͻ ͔͔͚ͫͭ

˸͙͔͙ͪͦͫͭ͟

͍͔͙̂͡;͔͙͔ͤ Ή͔͎͔͙ͤͪͭ;͔͚ͫͦ͟ 
ˣ͔͙ͦͨ͊ͫͤͦͫͭ͘Σ ͯ͡;΄͊Ύ ͙͔͎ͤͭͪ͊ͼ͙Ύ ˤˮ̏

ˤ͔͔ͭͪ

ˤ·͍͙͍͙͔ͪ͊ͤ͊ͤ 
͔ͤ ͙ͫͭ͊͋͡Έ͚ͤͦ ͎͔͔ͤͪ͊ͼ͙͙

˿͎͙͍͙͔͊͗͊ͤ͡ ͔͙͚ͦ͋͊ͤ͟͡ ͣͦ΅͙ͤͦͫͭ 
͍͔͙̂͡;͔͙͔ͤ ζ͔ͫͦͤ͡;͎ͤͦͦ ͒ͤΎη

˹͔͔͊ͫͤͤ͡·͔ 
ͨͯͤͭ͟·

˴͔ͦͣͣͪ;͔͙͔ͫ͟ ͙ 
ͨͪͦͣ·΄͔ͤͤ͡·͔ 
ͦ͋Ά͔ͭ͟·

˿͎͙͍͙͔͊͗͊ͤ͡ ͙͍ͨͦ͟ ͔͔͙ͨͦͭͪ͋ͤ͡Ύ ͙ 
͙͔͙͔ͫͤ͗ͤ ͊ͭͪ͊ͭ͘ ͤ͊ Ή͔͙ͭͪ͟͡;͔͍ͫͭͦ

̂ͯ͡;΄͔͙͔ͤ 
͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡Έͤ·ͻ ͔͔͚ͫͭ

ˮͫͭͦ;͙ͤ͟: Navigant Research: Market Trends, Analysis and Forecast for the Global Energy Storage System Market,Feb-13, EPRI 2011-2013 and Primus estimates.



3 Source: chart - Bloomberg New Energy Finance, Global Energy Storage Market 2016-24, October 5, 2016, quote - Goldman Sachs The Great Battery Race, Goldman Sachs, October 18, 2015

˻͙͔͗͒͊ͭͫΎ ;ͭͦ ͒ͦ͡Ύ ͫͭ͊ͼ͙ͦͤ͊ͪͤ·ͻ ͙͔͔͚ͤ͊ͦͨͭ͟͡ Ή͔͎͙͙ͤͪΣ ͍·͔ͪ͊ͫͭͭ ͒ͦ ͔͔͋ͦ͡ ;͔ͣ 
Ϸол ͣͪ͒͡ ͊͘ ͔ͫ͒ͯ͡Ό΅͙͔ у ͔ͭ͡

˨͎͙͔ͪͯ ͎ͨͪͦͤͦ͘·:

Å IHS: 45 GW ͍2025

ÅCICC: 35 GW ͍2025

ÅNavigant: 31 GW ͍2025

$
B

ά˻ ͎ͪͦͣͤ·͔ ͍͙ͦͣͦ͗ͤͦͫͭ͘ 
ͫͭ͊ͼ͙ͦͤ͊ͪͤ·ͻ ͙͔͔͚ͤ͊ͦͨͭ͟͡ 
Ή͔͎͙͙ͤͪΦΦΦ ͙ ͙ͨͪ͊ͭ͟;͔͙ͫ͟ 
͔͍͔ͤͦͫͦͤͤ·͔έ

˻ͭ͟Ύ͋ͪΈ18, 2015
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˿ͣΎ͎;͔͙͔ͤ
˽͙͍ͦ͟

Li Ion͔͙͋͊ͭ͊ͪ:ͻͦͪͦ΄ͦ ͨͦ͒ͻͦ͒Ύͭ ͒͡Ύ ͍͔͔ͪ͊ͭͦͪͣͤͤ͟͟·ͻ ͙ ͔ͤ ͎͙ͯ͋ͦ͟͡ͻ ͪ͊ͪ͘Ύ͍͒ͦΦ
˽ͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪ:͙ͦͭ͡;ͤͦ ͨͦ͒ͻͦ͒Ύͭ ͒͡Ύ ͙͔͒ͭ͡͡Έͤ·ͻ ͙ ͎͙ͯ͋ͦ͟͡ͻ ͪ͊ͪ͘Ύ͍͒ͦΦ 

˾͔͔͍͔ͪͤͦ͘ ͙͙͔ͨͭ͊ͤ 
͒͡Ύ ͙͗͡·ͻ ͔͙͚ͫͭͪͦͤ

˾͔͎͙͍͙͔ͯͪͦ͊ͤ͡ 
;͊ͫͭͦͭ·

ˮ͔͎ͤͭͪ͊ͼ͙Ύ ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ 
ˮͫͭͦ;͙͍ͤͦ͟ Ή͔͎͙͙ͤͪ

˻ͭͫͪͦ;͊͟ ͪ͊ͫͻ͍ͦ͒ͦ ͤ͊
˾͔͔͙͔͊ͫͨͪ͒ͭ͡͡Έͤ·͔ ͔͙ͫͭ 

˽ͪͦͣ·΄͔͔ͤͤͦ͡ 
͔͙͔̆ͪ͊ͤͤ

˨͙͔ͭ͡͡Έͤ·͚ ͙
˥͙͚ͯ͋ͦ͟͡ ͪ͊ͪ͘Ύ͒

˶͙͙͚ͭ-͙ͦͤͤ·͔ ͔͙͋͊ͭ͊ͪ
̆ͦͪͦ΄ͦ ͨͦ͒ͻͦ͒Ύͭ ͒͡Ύ ͣ͊͡·ͻ ͣ͊ͫ΄͍ͭ͊͋ͦΣ 
͍͔͔͎ͪ͊ͭͦͪͣͤͤͦͦ͟͟ ͪ͊ͪ͘Ύ͒͊ ό<м ;͊ͫύ

˽ͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪ
̆ͦͪͦ΄ͦ ͨͦ͒ͻͦ͒Ύͭ ͒͡Ύ ͋ͦ͡Έ΄͙ͻ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͣ͊ͫ΄͍ͭ͊͋ͦΣ ͙͔͒ͭ͡͡Έ͎ͤͦͦ ͪ͊ͪ͘Ύ͒͊ 

(4-р ;͍͊ͫͦύ

˸͊ͫ΄ͭ͊͋ ͍͙ͯͫͭ͊ͤͦ͟˸͊͡·͚ ˣͦ͡Έ΄͚ͦ
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Adapted from The Great Battery Race Goldman Sachs, October 18, 2015
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άʕ ͦͣͦ͗ͤͦͫͭ͘Έ ͔͔ͨͪͤͦͫ͊ ͋ͦ͡Έ΄͔ ;͍͊ͫͦ ͍ ζ;͊ͫ· ͙ͨ͟η ͔͋ͯ͒ͭ ͔͔͋ͦ͡ 
Ήͺͺ͔͙͍ͭͤ͟·ͣ ͙͔ͤͫͭͪͯͣͤͭͦͣ ͨͦ ͔͙͙ͯ͒͊ͤ͡ ͎͔͔͙͔͚ͤͪͪͯͣͦ Ή͔͎͙͙ͤͪ 
͙͘ ͔͙ͫͭ ͙ͨͪ ͙͍ͨͦ͟·ͻ ;͊ͫ͊ͻ ͔͙ͫͤ͊͋͗ͤΎ ͙ ͍͍͙ͦ͒ͭΈ Ή͔͎͙ͤͪΌ ͍ ͔ͫͭΈ ͦͭ 
͔͚͋͊ͭ͊ͪ ͙ͨͪ ͙͍ͨͦ͟·ͻ ;͊ͫ͊ͻ ͫͨͪͦͫ͊έ

˽ͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪ ͔͔ͦ͋ͫͨ;͙͍͊Όͭ ͋ͦ͡Έ΄ͯΌ ͼ͔ͤͤͦͫͭΈ ͙ ͫͯ͗͊ͭ͡ ͋ͦ͡Έ΄͔ͣͯ ͪ·ͤͯ͟ ͨͦ 
͍͔͙ͫͪ͊ͤͤΌ ͫ ͙͙͚ͭ͡-͙ͦͤͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣ

˾·ͤͦ͟ ͙͔͔͚ͤ͊ͦͨͭ͟͡ ͋ͦ͡Έ΄͚ͦ ͔͙ͣͦͫͭ͟ ͔ͣͦ͗ͭ ͙͊ͭͣͭ͘Έ ͪ·ͤͦ͟ ͒͡Ύ 
͔͔͋ͦ͡ ͙ͦͪͦͭ͟͟ͻ ͔͔͍ͫͭ·ͻ ͔͍͙͍ͫͪͫͦΣ ͎͔͒ ͙͙͚ͭ͡-͙ͦͤͤ·͚  ͔͙͋͊ͭ͊ͪ 
͙͙͒ͪͯ͡Όͭ

Sources: GTM: Long-Duration Energy Storage: Flow Battery Industry and Technology Survey, October 2015  link The Times December 5, 2017 link CPUC: Staff Report on Self Generation Incentive Program, November 2015 link
Goldman Sachs, The Great Battery Race, October 18, 2015.  Gates: Energy Innovation - Why We Need It and How to Get It, November 2015.

ˣͦ͡Έ΄͙͍ͤͫͭͦ ͔͚͋͊ͭ͊ͪ ͍ ˣ͙͙͙ͪͭ͊ͤ ͙ͣ͊ͫͣ͊͟͡Έͤͦ ͎ͣͦͯͭ 
͔͔ͦ͋ͫͨ;͙ͭΈ Ή͔͎͙͔͚ͤͪ ͦͭ ол ͙ͣͤͯͭ ͒ͦ м ;͊ͫ͊Φ ˤ ͔ͪͯ͘͡Έ͔ͭ͊ͭ 
͍͙͔ͨͪ͊ͭ͡Έ͍ͫͭͦ ͊͘Ύ͍͙ͦ͡Σ ;ͭͦ Ήͭͦ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙͔ͫͤ͗͊ͭ ͍͔ͯͪͦͤΈ 
͙͙͚ͫͯ͋ͫ͒Σ ͦͭͦͪ͟·͔ ͎ͣͦͯͭ ͋·ͭΈ ͊͘΅͙΅͔ͤ· ͙͙ͭ͊ͣ͟ ͔͋͊ͭ͊ͪΎ͙ͣ  
;͔͔ͪ͘ ͫͻ͔ͣͯ ζͪ·ͤ͊͟ ͣͦ΅͔͚ͤͦͫͭηΦ

79% ͪ ·ͤ͊͟ ͣͦ΅͔͚ͤͦͫͭ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭͫΎ ͙͔͙ͫͫͭͣ͊ͣ ͫ 
4-6;͍͚͊ͫͦͦ ͪ͊͒͊͘;͔͚

ˣ͙͡͡ ˥͔͚ͭͫ ͦ ˽ͪͦͭͦ;ͤ·ͻ ͔͋͊ͭ͊ͪΎͻΥ
ά˽ ͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪ ͎ͣͦͯͭ ͪ͊͋ͦͭ͊ͭΈ ͔͒ͫΎ͙͔͙ͭͭ͡Ύ͙ͣ  ͙ 
͔͔ͨͪ͊ͪ͘Ύ͔͗͊ͣ·͚ ͙͙͚͗͒͟ Ή͔͙ͭͪͦͭ͟͡͡ ͔ͣͦ͗ͭ ͙͒ͭͫ͡Ύ 
͔͔͋ͫͦͤ͟;ͤͦΦΦΦ ͍ ͙ͦͭ͡;͙͔ ͦͭ ͙͙͚ͭ͡-͙ͦͤͤ·ͻ ͔͚͋͊ͭ͊ͪΣ ͣͦ΅ͤͦͫͭΈ 
ͦͭͦͪ͟·ͻ ͔ͨ͊͒͊ͭ ͍͙ͤ͊ͨͦͦͤͯ͡ ͔ͨͦͫ͡ мрлл ͊ͪ͘Ύ͍͒ͦΦέ

http://www.greentechmedia.com/squared/read/Long-Duration-Energy-Storage-Flow-Battery-Industry-and-Technology-Survey
https://www.thetimes.co.uk/article/subsidy-cut-as-batteries-fail-to-hold-their-charge-s33kmpbbk?shareToken=c9de9257a2af41f70e366663a18423fb
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M156/K013/156013203.PDF
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EnergyPod2: ͤ ͙͊͘͟Ύ ͼ͔ͤ͊, ͒ ͎͙͚ͦ͡ ͫͪͦ͟ ͫͯ͗͋͡·, ͣ ͦ͒ͯ͡Έͤ͊Ύ ͨͪͦͭͦ;ͤ͊Ύ ͔͋͊ͭ͊ͪΎ ͤ͊ ͍͔ͦͫͤͦ ͙͎͗͒ͦͦ͟ 
Ή͔͙ͭͪͦͭ͊͟͡͡ ͙͋ͪͦͣ͒-ͼ͙ͤ͊͟
ζx ͔͘ ͔ͣͣ͋ͪ͊ͤͤ·͚ ͙͚͒͊ͤ͘ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͙ͨͪͣͯ΅͔͍ͫͭ͊ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͎͙͙͒ͪͯͣ ͙͔͙ͫͫͭͣ͊ͣΣ ͯͯ͡;΄͔͊ͭ ͎͍͔͒ͦͦ͡;ͤͦͫͭΈ 
͙ ͙͔ͫͤ͗͊ͭ ͊ͭͪ͊ͭ͘· η- LuxResearchΣ Ύ͍ͤ͊ͪΈ нлмт ͎Φ

1.8 m

2.2 m

2.1 m

EnergyPod2
25 kW ¶125 kWh

˽ͦ͡΅͊͒Έ 3.8 m2

͔̂͒͡Έͤ͊Ύ ͣͦ΅ͤͦͫͭΈ   6.6 kW / m2

͔̂͒͡Έͤ͊Ύ ͔ͣͦͫͭ͟Έ     33 kWh / m2

ˣͦ͟͡ Ή͔͍ͭͪͦ͒ͦ͟͡
˹͔ͭ ͔ͣͣ͋ͪ͊ͤ·/ ͔ͫͨ͊ͪ͊ͭͦͪ͊

͙͍́ͭ͊ͤͦ·͔ Ή͔ͭͪͦ͒͟͡·

ˣ͊͟ ͒͡Ύ Ή͔͙ͭͪͦͭ͊͟͡͡
˻͒ͤͦͨͦͭͦ;ͤ·͚ ͙͚͒͊ͤ͘

͔͔͎́ͪͣͦͪͯ͡Ύͼ͙ͦͤͤ͊Ύ
͙͔ͫͫͭͣ͊

˿͙͔ͫͭͣ͊ ͍͔͙͔ͯͨͪ͊ͤ͡ 
͔͔͚͋͊ͭ͊ͪ ͙ DC-DC 
͍͔͔ͦͤͪͭͪ͟

˹͊ͫͦͫ
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͔̏ͭͪͦ͒͟͡ ˣͦ͟͡ Ή͔͍ͭͪͦ͒ͦ͟͡˿͙͔ͫͭͣ͊ EnergyPod2

ˮ͍ͤͤͦ͊ͼ͙ͦͤͤ·͚ ͙͚͒͊ͤ͘ Ή͔͍ͭͪͦ͒ͦ͟͡

Ǻ͙͍ͭ͊ͤͦ·͚ Ή͔ͭͪͦ͒͟͡

Å˶ͯ;΄͊Ύ ͍ ͙ͦͭͪ͊ͫ͡ ͨͦͭͤͦͫͭ͡Έ ͭͦ͊͟

Å˸͎ͤͦͦͨͦͦͫͤ͡·͚Σ ͎͍͔͍ͣͤͦͦͯͪͦͤ·͚ 
ͦͤͭͪͦ͟͡Έ ͍ͨͦͭͦͦ͟

˭͔͍͊ͨ͊ͭͤͭͦ͊ͤͤ·͚ ͋ͦ͟͡ Ή͔͍ͭͪͦ͒ͦ͟͡

Å˹͔ͭ ͔ͣͣ͋ͪ͊ͤ·

Å˽͙͍͙͔ͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͔ͤ ͍͙͙͊ͫͭ͘ 
͙͙͙ͫͭͦͪ ͼ͙͍ͦ͟͡ ͊ͪ͘Ύ͒͊

ÅолΣллл ͼ͙͍ͦ͟͡ κ нл ͔ͭ͡ ͫͪͦ͟ ͫͯ͗͋͡·

˹͙ͦ͊ͭͪ͊ͭͤ͘͘͟·͚ ͙͚͒͊ͤ͘ ͙͔ͫͫͭͣ·

Å˻͒ͤͦͨͦͭͦ;ͤ·͚ ͦͤͭͯͪ͟

Å˹͊ͫ·΅͔ͤͤ·͚Σ ͍·ͫͦͦ͟ ͍ͦ͡Έͭ͊͗ͤ·͚ 
Ή͔͙ͭͪͦͭ͟͡͡

Å˽ͦͤͦͫͭ͡ΈΌ ͔͍ͯͦͣͨͭͦ͊ͤͤ͟͟͡·͚ 
͔͔͎ͭͪͣͦͪͯ͡Ύͼ͙͚͙͔͚ͦͤͤͦͫͫͭͣͦ ͙ 
͙͔͚ͫͫͭͣͦ ͦͤͭͪͦ͟͡Ύ

˴͙͚ͦͪͦͭ͟ ͼ͙͟͡ ͨͦͯ͡;͔͙ͤΎ ͍·͎ͦ͒· ͒͡Ύ 
͙͔ͤͭ͊͟͡

Å˿ͦ͒͊ͤͦ͘ ͙ ͔͙͍ͭͫͭͪͦ͊ͤͦ ͤ͊ ͍͔͊ͦ͒͘

Å˸͔͍͔ͤͦ͗ͫͭͤͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ

Åˣ͔͔ͫͨͪͦ͋ͣͤ͊͡Ύ ͙͔͎ͤͭͪ͊ͼ͙Ύ ͙͔ͫͫͭͣ·

Å˸ͦ͒ͯ͡Έͤ͊Ύ ͣ͊ͫ΄͙͔ͭ͊͋ͪͯͣͦͫͭΈ

˽ͦͭͤͦͫͭ͡Έ Ή͔͎͙͙ͤͪ ͙ͨͪ 
͔ͤ͋ͦ͡Έ΄͙ͻ ͪ͊ͫͻͦ͒͊ͻ

˽ͪͦ;ͤ·͚ ͙ ͔ͤ͊͒͗ͤ·͚˽͚ͪͦͫͭͦ ͙  ͔͋ͦͭ͊ͤ͘͘͟·͚ˣ·ͫͭͪ͊Ύ ͍ͯͫͭ͊ͤͦ͊͟

ˮ͍ͤͤͦ͊ͼ͙͙ Primus Power ͦ ͔͔͋ͫͨ;͙͍͊Όͭ ͔͋ͦͨ͊ͫͤͦͫͭ͘ΈΣ ͙ͤͯ͘͟Ό ͙ͫͭͦͣͦͫͭΈ ͙ ͍·ͫͦͯ͟Ό 
͔ͤ͊͒͗ͤͦͫͭΈ

˻͍ͫͤͦͤ·͔ ͔ͨ͊ͭͤͭ·:  ʕ ·͒͊ͤͦ пл ͙͘ ммͫͭͪ͊ͤ, нф ͤ͊ ͙͙ͫͭ͊͒ ͔͎͙ͪͫͭͪ͊ͼ͙͙
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͙́ͪ͊͒ͼ͙ͦͤͤ·͔ ͨͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪPrimus EnergyPod

˽͔͙ͪͣͯ΅͔͍ͫͭ͊ Primus

ˢͪͻ͙͔ͭͭͯͪ͊͟ ͨͦͭͦ͊͟˨͍͚͚ͦͤͦ ͨͦͭͦ͟ Ή͔͙ͭͪͦͭ͊͟͡͡˻͒ͤͦͨͦͭͦ;ͤ·͚
ˤ н-͔ ͔ͣͤΈ΄͔ ;͔͚͊ͫͭĄ͙͔ͤ͗ ͙ͫͭͦͣͦͫͭΈΣ ͋ͦ͡Έ΄͔ 
͔ͤ͊͒͗ͤͦͫͭΈ

˸͔ͣ͋ͪ͊ͤ͊κ˿͔ͨ͊ͪ͊ͭͦͪ
˻ͫͦ͋·͔ ͔ͣͣ͋ͪ͊ͤ· ͔ͣ͗͒ͯ ͊͗͒͟·ͣ 

Ή͔ͭͪͦ͒ͦͣ͟͡
͔ͤͭ

̂ͫͭͪ͊ͤΎ͔ͭ ͦͭ͊͘͟ ͙͔ͫͫͭͣ· Ą l͙͔ͤ͗ ͙ͫͭͦͣͦͫͭΈ, ͒ ͎͙͚ͦ͡ 
ͫͪͦ͟ ͫͯ͗͋͡·Σ ͔ͤͭ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͔͔͙͍͙͙ͨͪ͋͊͊ͤͫͪͦ͊ͤ͡

͔̏ͭͪͦ͒͟͡ ˥ͪ͊ͺ͙ͭ ͙́ͭ͊ͤ
˹͔ͭ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭ ͔͊ͣͤ͘·, ͋ ͦ͡Έ΄͚ͦ ͊ͪ͘Ύ͒ͤ·͚ ͭͦ͟Ą

˨͎͙͚ͦ͡ ͫͪͦ͟ ͫͯ͗͋͡·, ˹ ͙͔͗ ͙ͫͭͦͣͦͫͭΈ ͊͘͟ˤͭΦ;.

˹͊ͨͪΎ͔͙͔͗ͤ ͙ ͭͦ͟
Iron 1.2 V, Vanadium 1.4 V
˹͙ͦ͊ͪ͘͘͟Ύ͒ͤ·͚ͭͦ͟

1.8 V
ˣͦ͡Έ΄͚ͦ ͊ͪ͘Ύ͒ͤ·͚ ͭͦ͟

ˤ·͔ͫͦͦ͟ ͤ͊ͨͪΎ͔͙͔͗ͤ ͙ ͭͦ͟Ą͍·΄͔ ͣͦ΅ͤͦͫͭΈ ͙ Ή͔͎͙ͤͪΎ
Ą˹͙͔͗ ͙ͫͭͦͣͦͫͭΈ ͊͘͟ˤͭ ͙ ͟ˤͭΦ;.

ˣ͔ͦͨ͊ͫͤͦͫͭ͘Έ
3 0 2:  ˭ ͍͒ͦͪͦΈ͔, ˽ ͦ͗͊ͪͦͦͨ͊ͫͤͦͫͭΈ, 

˹͔͙ͫͭ͊͋͡ΈͤͦͫͭΈ
3 0 0 ˿͙ͭ͊͋͡Έͤ͊Ύ ͙ ͔ͤ ͨͦ͗͊ͪͦͦͨ͊ͫͤ͊Ύ ͙͔ͫͫͭͣ͊

Primus ͍ ·͙͎ͪ·͍͔͊ͭ ͯ ͎͙͒ͪͯͻ ͨͪͦͭͦ;ͤ·ͻ ͔͚͋͊ͭ͊ͪ ͊͘ ͫ;͔ͭ ͙͙ͤ͘͟ͻ ͊ͭͪ͊ͭ͘Σ ͎͍͔͒ͦͦ͡;͙ͤͦͫͭ ͙ 
͔͙͋ͦͨ͊ͫͤͦͫͭ͘
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͔́ͻ͎͙͙ͤͦͦ͡ ͦͭ Primus ͨ ͔ͦ͋͗͒͊Όͭ ˶͙͙͚ͭ-͙ͦͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡
˽͔͍ͪͦͤ͊;͊͡Έ͔ͤͦ ͍͊͘·΄͔͙͔ͤ ͙ ͔͊ͣ͘΅͔͙͔ͤκ͍͔͙ͯ͡;͔͙͔ͤ ͦ͋Ά͔ͣ͊ Ύ;͔͔͟Σ ͙ ͔ͤͦ͋ͻ͙ͦ͒ͣͦͫͭΈ ͙͙ͯͭ͊͘͡ͼ͙͙ ͍͔͙ͯ͡;͙͍͊Όͭ 
͙ͫͭͦͣͦͫͭΈ [ƛ Ion͔ͭͻ͎͙͚ͤͦͦ͡

Storage application: 200 kW, 5 hours, 1 cycle/day. Li Ion: degradation based on Tesla warranty, cell pricing $109/kWh in 2025(Bloomberg NEF).
Financials: 10 year life, 6% discount rate, $0.05/kWh for charging inflated at 3% per year.  Recycling: Primus $0, Li Ion $35/kWh.

Primus ͤ ͊
40%

͔͒΄͔͍͔͡

Primus EnergyPod Tesla Powerpack

Battery system size

Battery system capex ($/kWh) $626 $538 Primus is 14% more expensive - today

1,000 kWh

Initial oversize 0% 15%

Battery system size (kWh) 1,000 1,150

Battery capex $626 $619 Primus is 1% more expensive

Augmentation (NPV) 0 333 10% annual degradation

$626 $951 Primus is 52% less expensive

Operating cost (NPV) 223 194 AC efficiency: Primus 70%, Tesla 83%

$849 $1,145 Primus is 35% less expensive

Warranty (NPV) 75 75

Recycle (MPV) 0 70 Tesla has 2x initial cells in 10 years

$924 $1,290 Primus is 40% less expensive

Energy over 10 years

Levelized Cost

of Storage

3,650,000 kWh

$ 253 / MWh $ 354 / MWh Primus is 40% less expensive
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˭͍͒ͦͪͦΈ͔
ˤ͔ͦͫͨ͊ͣͤ͡Ύ͔-
ͣͦͫͭΈ

˾͔͙͍͊ͭͤͦͫͭ͟Έ
ˤ͙͒ ͻ͙ͣ
͙ͦͨ͊ͫͤͦͫͭ

Primus EnergyPod

Li Ion

ˤ͙͔͍͊ͤ͊͒·͚

˿͔ͪͤͦ-͙͔͍ͤ͊ͭͪ·͚

˿͍͙ͤͼ͍ͦͦ-͙ͫͦͭͤ͟͡·͚

PrimusEnergyPod͙ ͫͨͦ͡Έ͔ͯͭ͘ ͔͎ͤͦͪΌ;͙͚ Ή͔͙ͭͪͦͭ͟͡͡ ͤ͊ ͍͔ͦͫͤͦ ͙͋ͪͦͣ͒ ͼ͙ͤ͊͟Σ 
͙͔ͣΌ΅͙͚ ͙ͪͫ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘ ͙͔ͤ͗ ;͔ͣ ͎͙͔͒ͪͯ ͔͚͋͊ͭ͊ͪͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡

National Fire Protection Association standard 704 diamondshown.  Primus Power safety rating analysis performed by Hazard Solutions, Inc.  Spring 2015.

˭͍͒ͦͪͦΈ͔

ˤ͔ͦͫͨ͊ͣͤ͡Ύ͔
ͣͦͫͭΈ

ˤ͙͒ ͻ͙ͣ
͙ͦͨ͊ͫͤͦͫͭ

˾͔͙͍͊ͭͤͦͫͭ͟Έ

˹͊ͼ͙ͦͤ͊͡Έͤ͊Ύ ˢͫͫͦͼ͙͊ͼ͙Ύ 
˽͙͍͚ͪͦͭͦͨͦ͗͊ͪͤͦ ˭͊΅͙ͭ·

˾͔͚͙͎ͭͤ ͙ͦͨ͊ͫͤͦͫͭ
0 = ͤ ͙͙͚͘͟ ͍͔ͯͪͦͤΈ ͙ͦͨ͊ͫͤͦͫͭ
4 = ͍ ·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͙ͦͨ͊ͫͤͦͫͭ

3 0 0 COR

˸͔ͦ͗ͭ 
͍·͍͊ͭ͘Έ 

ͨͦͫͭͦΎͤͤͯΌ 
͍ͭͪ͊ͣͯ ˹͔ ͍͎͔͔ͦͦͪ͊ͣͦ͘

˿͙ͭ͊͋͡Έ͔ͤͦ
͙ͦͪͪͦͦͤͤ͘͟·͚

3 2 2 W
ˤ͎͔ͦͦͪ͊ͭͫ͘Ύ 

͙ͨͪ
38ϲC - 93ϲC

˿͙͡Έ͔ͤͦ 
ͻ͙͙ͣ;͔͔ͫͦ͟ 

͙͔͔͙͔ͣͤͤ͘ ͙ͨͪ 
͍·͙ͫͦ͟ͻ ¢ ͙͙͡ t

˾͔͎͙͔͊ͪͯͭ 
͋ͯͪͤͦ ͫ 
͍͚ͦ͒ͦ

3 0 2 COR

˸͔ͦ͗ͭ 
͍·͍͊ͭ͘Έ 

ͨͦͫͭͦΎͤͤͯΌ 
͍ͭͪ͊ͣͯ ˹͔ ͍͎͔͔ͦͦͪ͊ͣͦ͘

˿͙͡Έ͔ͤͦ 
ͻ͙͙ͣ;͔͔ͫͦ͟ 

͙͔͔͙͔ͣͤͤ͘ ͙ͨͪ 
͍·͙ͫͦ͟ͻ ¢ ͙͙͡ t͙ͦͪͪͦͦͤͤ͘͟·͚

3 0 2 W

˸͔ͦ͗ͭ 
͍·͍͊ͭ͘Έ 

ͨͦͫͭͦΎͤͤͯΌ 
͍ͭͪ͊ͣͯ ˹͔ ͍͎͔͔ͦͦͪ͊ͣͦ͘

˿͙͡Έ͔ͤͦ 
ͻ͙͙ͣ;͔͔ͫͦ͟ 

͙͔͔͙͔ͣͤͤ͘ ͙ͨͪ 
͍·͙ͫͦ͟ͻ ¢ ͙͙͡ t

˾͔͎͙͔͊ͪͯͭ 
͋ͯͪͤͦ ͫ 
͍͚ͦ͒ͦ

3 2 1 COR

˸͔ͦ͗ͭ 
͍·͍͊ͭ͘Έ 

ͨͦͫͭͦΎͤͤͯΌ 
͍ͭͪ͊ͣͯ

ˤ͎͔ͦͦͪ͊ͭͫ͘Ύ 
͙ͨͪ

38ϲC - 93ϲC

˸͔ͦ͗ͭ ͫͭ͊ͭΈ 
͔͚ͤͯͫͭͦ;͙͍·ͣ 
͙ͨͪ ͍·͙ͫͦ͟ͻ 

¢ ͙͙͡ t ͙ͦͪͪͦͦͤͤ͘͟·͚

˸͔ͦ͗ͭ 
͍·͍͊ͭ͘Έ 

ͨͦͫͭͦΎͤͤͯΌ 
͍ͭͪ͊ͣͯ

https://en.wikipedia.org/wiki/NFPA_704
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˹͊ ͍͔ͦͫͤͦ ͔ͪ͊͡Έͤ·ͻ ͒͊ͤͤ·ͻΣ ͊ͭͪ͊ͭ͘·Primus 

ͦͼ͔͙͍ͤ͊ΌͭͫΎ ͤ͊ ͍͔ͯͪͦͤϤнϹκ͟ˤͭͯͫ ͚ͭͦ;͙͍͚ͦ 

͍·͙ͪ͊͋ͦͭ͟ (͍͔͍ͭͪͦ͊Ύ Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙Ύύ. ʕ  

͍͔͙͙ͫͪ͊ͤͤΣ ͊ͭͪ͊ͭ͘· ͤ͊ ͙͙͔͍ͭͦ͡-͙ͦͤͤ·͔ ͙͔ͫͫͭͣ· 

ͦͼ͔͙͍ͤ͊ΌͭͫΎ ͤ͊ ͍͔ͯͪͦͤϤоϹκ͟ˤͭ, ͒ ͎͙͔ͪͯ ͍͙͊ͪ͊ͤͭ· 

ͻ͔͙ͪ͊ͤͤΎ ͍͊ͪΈ͙ͪͯΌͭͫΎ ͦͭϤнΦсϹκ͟ˤͭ͒͡ ΎNaS͒ ͦ

ϤсΦмϹκƪ²Ƙ ͒͡Ύ ͨͪͦͭͦ;ͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ZnBr

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͦͭ McKinseyΦ ˿͔ͤͭΎ͋ͪΈ нлмр

˿͙͚ͭͦͪͦͤͤ ͙͊ͤ͊͘͡ ͍͔͔ͨͦ͒ͭͪ͗͒͊ͭ ͔͍ͨͪͦͫͻͦ͒Ύ΅͙͔ Ή͙ͦͤͦͣ͟;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Primus

˿͎ͦ͊ͫͤͦ͡ ͙͙͊ͤ͊ͭ͊ͣ͟͡ Goldman Sachs,ͨͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪ ͙͔ͣΌͭ ͔͔͋ͦ͡ ͙ͤͯ͘͟Ό ͔͔͙ͫ͋ͫͭͦͣͦͫͭΈ ͙͔ͫͫͭͣ ͔͙ͤ͊ͦͨͤ͟͡Ύ όLCOS)
ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ ͙͔͚ͭͤ͡·͙ͣ ͙ ͔ͫͪͤͦ-͙͔͍ͤ͊ͭͪ·͙ͣ ͔͋͊ͭ͊ͪΎ͙ͣ 

ˮͫͭͦ;͙͙ͤ͟: ͍ ͔ͪͻ͔͔ͤ- McKinsey Feasibility Study to Samruk-Energy (2015).  Bottom ςThe Great Battery Race, Goldman Sachs, October 18, 2015
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˴͙͔͙ͤͭ͊ͣ͡ Primus Power Ύ͍͡ΎΌͭͫΎ ͔ͦͣͣͪ͟;͔͙͔ͫ͟κͨͪͦͣ·΄͔ͤͤ͡·͔ ͙͔ͤͭ͟͡· ͙ 
Ή͔͎ͤͪͦͫͤ͊͋͗͊Ό΅͙͔ ͙͙ͦͣͨ͊ͤ͟

˴͔ͦͣͣͪ;͔͙͔ͫ͟ ͙ ͨͪͦͣ·΄͔ͤͤ͡·͔ ͙͔ͤͭ͟͡· ͙ͫͨͦ͡Έͯ͘Όͭ 
EnergyPods͒ ͡Ύ ͔ͯͣͤΈ΄͔͙ͤΎ ͪ͊ͫͻ͍ͦ͒ͦ ͤ͊ Ή͔ͭͪͦ͟͡Ή͔͎͙ͤͪΌ

͔͎̏ͤͪͦͫͤ͊͋͗͊Ό΅͙͔ ͙͙͙ͦͣͨ͊ͤͫͨͦ͟͡Έͯ͘Όͭ ͺͦͭ͡ ͙͘ 
9ƴŜǊƎȅtƻŘ ͒͡Ύ ͫͣΎ͎;͔͙ͤΎ ͙͍ͨͦ͟ ͎͙ͤ͊ͪͯ͘͟ ͔͙ͫͭΣ ͔͙͔ͦͭͦ͗ͤ͡ 
͊ͭͪ͊ͭ͘ ͤ͊ ͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡ΈͤͯΌ ͙ ˶̏˽ ͙ͤͺͪ͊ͫͭͪͯͭͯͪͯ͟Σ ͙ 

͒͡Ύ ͙͔͎͙͍͙ͤͭͪͪͦ͊ͤΎ ˤˮ̏
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Primus ͨ ͍ͦ͒ͫͭ͊͡Ύ͔ͭ ͔ͤ ͎͙͔͒ͦͪͦ ͨͪͦͭͦ;ͤ·͔ ͔͙͋͊ͭ͊ͪͫ ͎͙͒ͦͣ͡ ͫͪͦͦͣ͟ ͫͯ͗͋͡·͒͡Ύ 
̇˻˨Σ ͦͣͣͯͤ͊͟͡Έͤ·ͻ, ͟ ͔ͦͣͣͪ;͔͙ͫ͟ͻ/ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͙͔͍ͤͭͦ͟͡ ͙ ͒͡Ύ ͙͔͍ͤͭͦ͟͡ ͫ 
ͣ͊͡·͙ͣ ͙͙͍ͦͪͦ͊ͤͤ͘͡·͙ͣ ͔ͫͭΎ͙ͣ

͎Φ ̆Ή͚͍ͦͪ͒
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎ

͎Φ ˿͙Ήͭ͡
̊ͭΦ ˤ͊΄͙͎ͤͭͦͤ

͎Φ ˢͫͭ͊ͤ͊
˴͊͊͘ͻͫͭ͊ͤ

˾͊ͤ;ͦ ˴͎ͯ͊ͣͦͤͦ͟
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎ

͎Φ ˿͙͊ͤͤˤΉ͚͡
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎΣ ˿̊ˢ

͎Φ ˸͙ͪ͊ͣ͊ͪ
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎ

͎Φ ˤ͙͙͍͙ͭͦͪ͟͡
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎΣ ˿̊ˢ

˸͊͡·͔ ͔͙ͫͭ Marine Corps Air Station˻͋Ά͔ͭ͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ Eaton˿͔ͦͤ͡;ͤ͊Ύ Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙Ύ 
˿͊ͣͪͯ͟-͔͎̏ͤͪͦ

͎Φ ˾͔͒ͣͦͤͭ
̊ͭΦ ˤ͊΄͙͎ͤͭͦͤ

˨͊ͭ͊-͔̇ͤͭͪ MicrosoftPuget Sound Energy 
ˤ͔͍ͭͪͦ͊Ύ ͔̏ͭͪͦͫͭ͊ͤ͟͡ͼ͙Ύ

˽͔͙ͤ͟
˴͙͚ͭ͊

̑͗ͤ·͚ ˿͊ͤ ̅ͪ͊ͤͼ͙ͫͦ͟
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎΣ ˿̊ˢ

˯ͦͻ͔͎͊ͤͤͫ͋ͯͪ
̑ˢ˾

˽͙͊ͪ͗
̅ͪ͊ͤͼ͙Ύ

Needles
̊ͭΦ ˴͙͊͡ͺ͙ͦͪͤΎΣ ˿̊ˢ

˽͔͍͔ͪͦ ͔͙͔ͨͦͦͤ͟͡EnergyPod:
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Samruk-Green Energy͍ ·͍͙͍͔ͪ͊ͤ͊ͭ ͔͙ͤͫͭ͊͋͡ΈͤͯΌ ͔ͫͦͤ͡;ͤͯΌ ͎͔͔ͤͪ͊ͼ͙Ό͙ͫͨͦ͡Έͯ͘Ύ 
EnergyPodsϯ ͤ͊  2 Mˤͭ ͔ͫͦͤ͡;͚ͤͦ Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙͙

2 Mˤ͔ͭͫͦͤ͡;ͤ͊Ύ ͫͭ͊ͤͼ͙Ύ¶˴ ͊ͨ;͎͚͊͊¶˴ ͊͊͘ͻͫͭ͊ͤ

Kapchagay: March 2, 2016

˻͋͊͊͟͡ ͤ͊͘;͙͔ͭ͡Έͤͦ ͙ͫͤ͗͊Όͭ ͍·ͪ͊͋ͦͭͯ͟ Ή͔͎͙͙ͤͪ

˽͙͔͔͙͔ͪͣͤͤ Ή͔͎͙͍͙ͤͪͦ͊ͯͣͯͪͦ͊ͤ͟͟͡Ύ ͍ ˴͊ͨ;͎͔͊͊
1. ͔̂ͣͤΈ΄͔͊ͭ ͔͔͔ͨͪͣͤͤͦͫͭΈ

2. ˻͔͔͋ͫͨ;͙͍͔͊ͭ ͎͙͍͊ͪ͊ͤͭͪͦ͊ͤͤͯΌ ͣͦ΅ͤͦͫͭΈ ͨͦ ͯͭͪ͊ͣ ͙ ͨͦ ͍͔;͔ͪ͊ͣ

3. ͔̂ͣͤΈ΄͔͊ͭ ͔͔͔ͨͪͣͤͤͦͫͭΈ + ͦ ͔͔͋ͫͨ;͙͍͔͊ͭ ͎͙͍͊ͪ͊ͤͭͪͦ͊ͤͤͯΌ ͣͦ΅ͤͦͫͭΈ
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˹͎͊ͪ͊͒· Primus Power

2012 Utility Technology Challenge Finalist

100   2016

http://www.tie50.net/CompanyProfile/TiE50CompanyProfile_2014.asp?VwID=JOLNMPH0
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EnergyPod Ήͭͦ ͙ͯͤ͊͟͡Έ͔ͤͦ ͙ ͙ͫ͡Έ͔ͤͦ ͼ͔͔ͤͤͦͫͭͤͦ ͔͔͙͔ͨͪ͒ͦ͗ͤ͡ ͦͭ Primus Power: 
˿͊ͣ͊Ύ ͙ͤ͊͘͟Ύ ͙ͫͭͦͣͦͫͭΈ ͙͔ͫͫͭͣ· ͊͘ ͍͔ͫΈ ͫͪͦ͟ ͫͯ͗͋͡· 
άbƻǘ ȅƻǳǊ CŀǘƘŜǊΩǎ Ŧƭƻǿ ōŀǘǘŜǊȅέ ςx ͪ͊Ύͤ˶͙ όBrian Lee),ͫͭ͊ͭΈΎ ͍Goldman Sachs equity research

ˣ͔ͦͨ͊ͫͤ͘·͚

Å˹͔͍͚ͯͦ͡ ͙ͪͫ͟ ͍͔͔͙ͦͫͨ͊ͣͤͤ͡Ύς
͍ ͙ͦͭ͡;͙͔ ͦͭ [ƛ Ion

Å100% ͫ ͙ͭ͊͋͡Έͤ·͚ς
͍ ͙ͦͭ͡;͙͔ Vanadium flow

Åˤ͔ͫͭͪͦͤͤ͊Ύ ͍͙ͭͦͪ;ͤ͊Ύ ͊͘΅͙ͭͤ͊Ύ 
ͦ͋ͦͦ͡;͊͟Σ  ͙͔ͫͫͭͣ͊ ͔͙ͦ͋ͤ͊ͪͯ͗ͤΎ 
͔ͯͭ;͔͟ ͙ ͔͎ͯ͒͊ͤͤͦͦ͡ ͙͙͎ͣͦͤͭͦͪͤ͊

˨͙͔ͭ͡͡Έͤ·͚ ͫͪͦ͟ ͫͯ͗͋͡·

Å30,000 ͼ͙͍ͦ͟͡/ 20 ͡ ͔͙͚ͭͤ ͫͪͦ͟ 
ͫͯ͗͋͡·

Å˽͙͍͙͔ͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ ͔͋͘ ͔͎͒ͪ͊͒͊ͼ͙͙

Å˾͍͔͊ͤͦͣͪͤ͊Ύ ͍͒ͦͫͭ͊͊͟ Ή͔͎͙͙ͤͪ 
͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͙͙͙ͫͭͦͪ ͼ͙͍ͦ͟͡

˹͙͊͘͟Ύ ͙ͫͭͦͣͦͫͭΈ
Å̂ͨͪͦ΅͔ͤͤ·͚ ͙͚͒͊ͤ͘:˻͒ͤͦͨͦͭͦ;͔ͤͦ 
͍͙͔͙͔͒͗ͤ Ή͔͙ͭͪͦͭ͊͟͡͡Σ ͍͙͔ͦͭͫͯͭͫͭ 
͔ͣͣ͋ͪ͊ͤ·κ͔ͫͨ͊ͪ͊ͭͦͪ͊

Å͙̇ͤ͟ ͙ ˣͪͦͣ:͍͒͊ ͖ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤ·ͻ ͙ 
͔ͤ ͎͙͒ͦͪͦͻ Ή͔͔ͣͤͭ͊͡

Å˸͔͙ͭ͊͡͡;͔͙͚ͫ͟ Ή͔ͭͪͦ͒͟͡ 
͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͦ;͔ͤΈ ͍·ͫͦͯ͟Ό ͙ 
͙ͫͭ͊͋͡ΈͤͯΌ ͨͦ͒͊;ͯ ͙͙ͨͭ͊ͤΎ

E
n

e
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10 20
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˴ͦͤͭ͊ͭ͟·

˻˻˻ ζTitan Power Solutionη
ˢ͔͒ͪͫΥ ммтнпсΣ ͎Φ ˸͍ͦͫ͊͟Σ ˹͊ͯ;ͤ·͚ ͔ͨͪͦ͒͘Σ ͒ΦнлΣ 
ͫͭͪΦнΦ
͔́ͻͤͦͨ͊ͪ͟ ζ˿˶ˢˤˢη
:ͭ +7(495) 970-07-05, 

E-mail: sales@titanps.ru, www.titanps.ru

ˤ͔͚͙ͦͪͦ͗ͤ͟ ˤ͙͙͊͒ͣͪ͡ ˤΎ;͔͍͍͙ͫ͊ͦ͡;
˥͔͔ͤͪ͊͡Έͤ·͚ ͙͔͒ͪͭͦͪ͟Σ ˿ͦͯ;͔͙͔ͪ͒ͭ͡Έ 
Vvorozheykin@nesscap.com
+7 906 098 00 38

http://www.titanps.ru/
mailto:Vvorozheykin@nesscap.com
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Primus Power ͨ ͙͍͙ͪͦͦ͒ͭ͘ ͫͭ͊ͼ͙ͦͤ͊ͪͤ·͔ ͙͔ͫͫͭͣ· ͻ͔͙ͪ͊ͤͤΎ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪ

˿͙ͭ͊͒Ύ ͪͦͫͭ͊Υ˿͙͔ͫͭͣ· ͍ͨͦͫͭ͊͡ΎΌͭͫΎ ͤ͊ ͪ·ͤͦ͟ 
˿̊ˢ ͙ ͙ͣͪ͊ Ή͔͎ͤͪͦͫͤ͊͋͗͊Ό΅͙ͣ ͙ͦͣͨ͊ͤ͟ΎͣΣ 
͔ͦͣͣͪ͟;͔͙ͫͣ͟ ͙ ͙͙ͤ͒ͯͫͭͪ͊͡Έͤ·ͣ ͙͔ͤͭ͊ͣ͟͡

˿͔͎͙ͭͪ͊ͭ;͔͙͔ͫ͟ ͎ͪ͊ͤͭ· 
͙ ͺ͙͙͍͙͔ͤ͊ͤͫͪͦ͊ͤ ͨͪͦͣ·΄͔ͤͤ͡·ͻ ͔͍ͨ͊ͪͭͤͪͦ

˽͖͊ͪͭͤͪ·Υ˴͔ͦͣͣͪ;͔͔ͫͦ͟Σ R&D͙ ͙͍͍͔͔ͨͪͦͦ͒ͫͭͤͤͦ͘ 
͔͍ͨ͊ͪͭͤͪͫͭͦ ͫ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͙͔͙͒ͪ͊ͣ͡

˸͔͗͒ͯͤ͊ͪͦ͒ͤ·͔ ͍͔ͤ;ͯͪͤ·͔ ͙ ͔͎͙ͫͭͪ͊ͭ;͔͙͔ͫ͟ 
͙͍͔ͤͫͭͦͪ·:р ͍ͪ͊ͯͤ͒ͦ ͙͍͔͙ͤͫͭͼ͙͚ ͊͘ у ͔ͭ͡

1.˹͔ͭ ͔ͣͣ͋ͪ͊ͤ·

2.͙͍́ͭ͊ͤͦ·͚ ͔̏ͭͪͦ͒͟͡

3.˻͒ͤͦͨͦͭͦ;ͤ·͚ ͙͚͒͊ͤ͘ 

Å40͔͍ͨ͊ͭͤͭͦ

Å˭ ͔͎͙͙͍͊ͪͫͭͪͪͦ͊ͤ· ͍ 11ͫͭͪ͊ͤ͊ͻ

Å29͔͍ͨ͊ͭͤͭͦ ͤ͊ ͙͙ͫͭ͊͒ 
͔͎͙ͪͫͭͪ͊ͼ͙͙

˹͔ ͎͚͒ͦͪͦͦ:ͯͨͪͦ΅͔ͤͤ·͚Σ ͔͍͊ͨ͊ͭͤͭͦ͊ͤͤ͘·͚ ͙͚͒͊ͤ͘
˨͎͍͔ͦͦ͡;ͤ·͚: 20 ͡ ͔͙͚ͭͤ ͫͪͦ͟ ͫͯ͗͋͡·
ˣ͔ͦͨ͊ͫͤ͘·͚:͍͔ͦͭͫͯͭͫͭͯͭ ͙ͪͫ͟ ͍͔͔͙ͦͫͨ͊ͣͤͤ͡Ύ
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Puget Sound Energy ς̏ ͔͎ͤͪͦͫͤ͊͋͗͊Ό΅͊Ύ ͙ͦͣͨ͊ͤ͟Ύ ͤ͊ ˿͔͍͔ͪͦ-͔͊ͨ͊͒͘ ˿̊ˢΣ ͍͙ͯͫͭ͊ͤͦ͊͡ 
͍͚ͫͦ ͔͍ͨͪ·͚ EnergyPod ͤ ͊ ͎͙͙͚͋ͪ͒ͤͦ Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙͙Wild Horseόͫͦͤ͡ͼ͔ Ҍ ͍͔͔ͭͪύ 
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Puget Sound Energy ͍͙ͯͫͭ͊ͤͦͭ ͙͔͒ͦͨͦͤͭ͡͡Έͤ·͔ EnergyPodͤ ͊ ˻͍͔ͫͭͪͦ ˣ͔͚͙ͤ͋ͪ͒͗ 

͔͎͙͍͙͔̏ͤͪͦ͊ͯͣͯͪͦ͊ͤ͟͟͡ Ύ͍͡Ύ͔ͭͫΎ ͔͔͋ͦ͡ 
Ή͙ͦͤͦͣ͟;͔͙ͫͣ͟ ͍·͋ͦͪͦͣ ͒͡Ύ Bainbridge, 
ͨͦͫͦ͟͡Έͯ͟ ͦ͋΅͊Ύ ͍·͎ͦ͒͊ ͦͭ ͙͔ͫͫͭͣ· 
Ή͔͎͙͍͙ͤͪͦ͊ͯͣͯͪͦ͊ͤ͟͟͡Ύ$нсΣу ˸ͤ͡Σ ;ͭͦ 
͋ͦ͡Έ΄͔ ;͔ͣ ͍·͎ͦ͒͊ ͦͭ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ 

;͔͍͔͚ͭͪͭͦ ͨͦ͒ͫͭ͊ͤͼ͙͙

͔̇ͤͤͦͫͭΈ ͒͡Ύ Bainbridge

V ˾͔͎͙͍͙͔͊ͪͦ͊ͤ ͤ͊ ͫͨͪͦͫ 
Ή͔͎͙͙ͤͪ

V ˽͍ͦ·΄͔͙͔ͤ ˴˽˨ 
Ç ˽͚ͦͫͭͪͦ͊͟ ;͔͍͔͚ͭͪͭͦ 
ͨͦ͒ͫͭ͊ͤͼ͙͙ 

Ç ͍̂ͫͭ͊ͤͦ͊͟ ͙͔ͫͫͭͣ 
Ή͔͎͙͍͙ͤͪͦ͊ͯͣͯͪͦ͊ͤ͟͟͡Ύͤ͊ 
ͫͯ΅͔͍ͫͭͯΌ΅͙ͻ ͨͦ͒ͫͭ͊ͤͼ͙Ύͻ

ˮͫͭͦ;͙ͤ͟: PNNL Assessment of Energy Storage Alternatives in the
Puget Sound Energy System. ́ ͦͣ мΥ ͙͍̅ͤ͊ͤͫͦ·͚ ͙͊ͤ͊͘͡ ͦͫͯ΅͔͍͙͙ͫͭͣͦͫͭ

˻͍ͫͭͪͦ .ŀƛƴōǊƛŘƎŜ
Å ммΣллл ͙͔͍ͤͭͦ͟͡
Å тр ˸ˤͭ ͙ͣ͊ͫͣ͊͟͡Έͤ͊Ύ ͎ͤ͊ͪͯ͊͘͟
Å о ͨͦ͒ͫͭ͊ͤͼ͙͙ ͎͙ͦͪ͊ͤ;͔ͤ·ͨͦ 
ͣͦ΅͙ͤͦͫͭ

Å ˽͙͍ͦ͊͟Ύ ͎ͤ͊ͪͯ͊͘͟Υ ͔͙͔̂ͭͪͤͤ 
;͊ͫ· ͫ ͍̒ͤ͊ͪΎ ͨͦ ˸͊ͪͭ

ˤ
·
͎
ͦ
͒
͊

$20.3

Net Value 
˿͙͔ͭͪͦͭ͡Έ͍ͫͭͦ п 
ͨͦ͒ͫͭ͊ͤͼ͙͙

$6.2

$6.8

$2.9

$10.7

Net Value 
͍̂ͫͭ͊ͤͦ͊͟ 
͙͔͔͚ͤ͊ͦͨͭ͟͡

͔̇ͤͤͦͫͭΈ ͦͭ͊͊͘͟ ͦͭ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ п͚ ͨͦ͒ͫͭ͊ͤͼ͙͙

͔̇ͤͤͦͫͭΈ Ή͔͎͙͙ͤͪ ͦͭ 4 Mˤ͔͚ͭ͋͊ͭ͊ͪͤ·ͻ ͙͔ͫͫͭͣ

͔̇ͤͤͦͫͭΈ͙ͣͪͦ͟ ͔͙ͫͭ: ͯ ͫͭͪ͊ͤΎ͔ͭ ͦͭ͟͡Ό;͔͙͔ͤ

͔̇ͤͤͦͫͭΈ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͤ͊ͨͪΎ͔͙͔͗ͤͣ ͍ ͔͙ͫͭ

$26.8
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9ƴŜǊƎȅtƻŘϯ ͍͔ͯͫͭ͊ͤͦͤͤ͡·͚ ͍Microsoft
˾Ή͒ͣͦͤ͒, ̊ ͭ͊ͭ ˤ͊΄͙͎ͤͭͦͤΣ ˿̊ˢ
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˨͊ͭ͊-͔̇ͤͭͪ·Υ EnergyPodϯ ͔͊ͣͤ͘Ύ͔ͭ ͔͔͍ͪͪͤ͘·͔ ˮˣ˽ ͤ͊ ͍͙ͫͤͼ͍ͦͦ-͙͚ͫͦͭͤͦ͟͡ ͍͔ͦͫͤͦ

EnergyPod͙ ͔͔ͣͭ мл ͪ͊͘ ͋ͦ͡Έ΄͔ 
͙ͨͦͭͤͦͫͭ͡ Ή͔͎͙͙ͤͪ ͙ ͣͦ΅͙ͤͦͫͭΣ ;͔ͣ 
͍͙ͫͤͼ͍ͦͦ-͙ͫͦͭͤ͟͡·͔Φ ̏ͭͦ ͔͒͊ͭ ͍͊͗ͤ·͔ 
͔͙ͨͪͣͯ΅͔͍ͫͭ͊Υ

Å ͔̇ͤ͊ Ή͔͎͙͍͙ͤͪͦ͊ͯͣͯͪͦ͊ͤ͟͟͡Ύ 
͔͔͋ͦ͡ о-п ͪ͊͘ ͔͒΄͔͍͔͡ ͤ͊ 
ͨͪͦͭΎ͔͙͙͗ͤ ͙͙͗ͤ͘ ͔͙͋͊ͭ͊ͪ

Å ˿͙͔͙͔ͤ͗ͤ ͫ;͔ͭ͊ ͊͘ Ή͔͙ͭͪ͟͡;͔͍ͫͭͦ
Å ̂;͙͔͊ͫͭ ͍ ͪ·ͤ͊͟ͻ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪ

̂͡Έͭͪ͊ ͔ͦͤ͒ͤͫ͊ͭͦͪ͟·

˿͍͙ͤͼ͍ͦͦ-͙ͫͦͭͤ͊͟͡Ύ 
͔͋͊ͭ͊ͪΎ ˨͙͔͘͡Έͤ·͚ ͎͔͔ͤͪ͊ͭͦͪ

0.001 ͫ - 2 ͣ ͙ͤ

1 ͣ ͙-ͤ 3 ;

2 ;ςͤ ͔ͫͦ͟͡Έͦ͟ ͔͔ͤ͒͡Έ

˾͔͔͍͔ͪͤͦ͘ ͙͙͔ͨͭ͊ͤ˻͙͍͙͔͋ͫͯ͗͊ͤ͡ Ή͔͎͔͙ͤͪͦͫͭ

ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ EnergyPod͒ ͡Ύ ͔͔͍ͫͭ·ͻ 
͎ͯͫͯ͡ ;͔͔ͪ͘ ͊͗͒͟·͚ ͔͒ͤΈ ͔͒ͪ͗͊ͭ 
͔͙͋͊ͭ͊ͪ άͫ ͍͔͙͙͗ͣέ͙  ͍ͨͦ·΄͔͊ͭ 
͍͔͙͔͒ͦͪ ͔͔͍͎͙͙ͪͪͤͦͦͨͭ͊ͤ͘ΎΥ

Å˥͔͔ͤͪ͊ͭͦͪ· ͙͔ͣΌͭ ғмлл҈ ͤ͊;͊͡Έ͚ͤͦ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ͙ͤͦͫͭ

EnergyPodͣ ͔ͦ͗ͭ ͔͙͊ͣͤͭ͘Έ о-͚ 
͎͔͔ͤͪ͊ͭͦͪ ͦͭͦͪ͟·͔ ͦ͋·;ͤͦ 
͙ͫͨͦ͡Έͯ͘ΌͭͫΎ ͍ ͋ͦ͡Έ΄͙͍͔ͤͫͭ ͼ͔͍ͤͭͪͦ 
͙ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ

˨͍͚͔ͦͤͦ ͔͙ͨͪͣͯ΅͔͍ͫͭͦ ¶́ ͊͊͟Ύ ͔͗ ͨͦ͡΅͊͒Έ¶x ͔͔ͦ͡ ͙ͤ͊͘͟Ύ ͙ͫͭͦͣͦͫͭΈ
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CBRE ͨ ͙͔ͪͦ͋ͪ͡ EnergyPod-·͒͡Ύ ͔ͯͣͤΈ΄͔͙ͤΎ ͪ͊ͫͻ͍ͦ͒ͦ ͤ͊ Ή͔͔͙͔ͭͪͦͫͤ͊͋͗ͤ͟͡
˸ͦ͒ͯ͡ΈͤͦͫͭΈ ˩nergyPodͨ ͍ͦͦ͘͡Ύ͔ͭ ͙͙͙͍ͦͨͭͣͪͦ͊ͭ͘Έ ͪ͊ͫͻͦ͒· ͙͔͍ͤͭͦ͟͡

329 ˻ ͚͔ͫͭͪ˽͚ͦͤͭ ˣͯ͡Έ͍͊ͪ,̑͗ͤ·͚ ˿͊ͤ ̅ͪ͊ͤͼ͙ͫͦ͟

132 ˻ ͚͔ͫͭͪ˽͚ͦͤͭ ˣͯ͡Έ͍͊ͪ,̑͗ͤ·͚ ˿͊ͤ ̅ͪ͊ͤͼ͙ͫͦ͟

before storage after storage



24

˸͙ͪͦ͟-͔ͫͭΈ ͤ͊ ˤ͔ͦͤͤͦ-͚ͣͦͪͫͦ͟ ͔͋͊͘ ˸͙ͪ͊ͣ͊ͪ: ͫ ͙͔͙͔ͤ͗ͤ ͊ͭͪ͊ͭ͘ ͤ͊ Ή͔ͭͪͦ͟͡Ή͔͎͙ͤͪΌ  
͙ Ή͔͎͔͙ͤͪͭ;͔ͫ͊͟Ύ ͔͋ͦͨ͊ͫͤͦͫͭ͘Έ ͔͎͙ͫͭͪ͊ͭ;͔͙ͫ͟ͻ ͦ͋Ά͔͍ͭͦ͟

˽͔ͪͦ͋ͣ͊͡
ˤ·͙͔ͫͦ͟ ͙ͭ͊ͪͺ· ͊͘ Ή͔͙ͭͪ͟͡;͔͍ͫͭͦ ͙ ͙ͫ͋ͦ ͍ 
Ή͔͔͙͙ͭͪͦͫͤ͊͋͗ͤ͟͡ 

˾͔΄͔͙ͤ 2͔80 kʕ ¶ͭ1,000 ͟ ˤͭ-;9ƴŜǊƎȅtƻŘϯ

͙̏ͦͤͦͣ͊͟͟
80% ͫ ͙͔͙͔ͤ͗ͤ ͊ͭͪ͊ͭ͘ ͤ͊ Ή͔ͭͪͦ͟͡Ή͔͎͙ͤͪΌ ͙
˻͔͔͋ͫͨ;͔͙͔ͤ Ή͔͎͔͙ͤͪͭ;͔͚ͫͦ͟ ͔͙͋ͦͨ͊ͫͤͦͫͭ͘

ˤ͔ͦͤͤͦ-ͣͦͪͫ͊͟Ύ ˣ͊͊͘ ˿̊ˢ ζ˸͙ͪ͊ͣ͊ͪη
͎Φ ˿͊ͤ-˨͙͔͎ͦ¶̊ ͭ͊ͭ ˴͙͊͡ͺ͙ͦͪͤΎ
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˸͙ͪͦ͟-͔ͫͭΈ ͔͔ͦ͋ͫͨ;͙͍͔͊ͭ ͔͔ͤͨͪͪ·͍͔ͤͦ Ή͔͎͔͙͔ͤͪͦͫͤ͊͋͗ͤ ͤ͊ ͔͋͊͘ ˸͙ͪ͊ͣ͊ͪ
͔ͤ ͫͣͦͭͪΎ ͤ͊ ͔ͤͨͦͫͭͦΎͤͤͦΌ ͎͔͔ͤͪ͊ͼ͙Ό Ή͔͙ͭͪ͟͡;͔͍ͫͭ͊ ͦͭ ͔ͫͦͤ͡;ͤ·ͻ ͔͔͚ͨ͊ͤ͡

͔͔͙͔̏ͭͪͦͫͤ͊͋͗ͤ͟͡ ͦͭ ͼ͔ͤͭͪ͊͡Έͤͦ ͔͙ͫͭ

͔͙͍͙͔́ͫͭͪͦ͊ͤ ͙ͣͪͦ͟-͔͙ͫͭ ͍ ͫͦͫͭͦΎ͙͙ͤ ͙ͦ͘͡Ύͼ͙͙ ͦͭ ͼ͔ͤͭͪ͊͡Έ͎ͤͦͦ Ή͔͔͙ͭͪͦͫͤ͊͋͗ͤ͟͡Ύ 

˽͔͔ͪͻͦ͒ ͟ ˸͙ͪͦ͟-͔͙ͫͭ

˿͔ͦͤ͡;ͤ·͔ ͔͙ͨ͊ͤ͡

9ƴŜǊƎȅtƻŘϯ 

40 kʕ ͭͫͨ͊͒
͊͘ 7 ͫ ͔ͯͤ͒͟

ˤ͔ͫͨͫ͟͡ 20 kʕ ͭ
͘ 4͊0 ͫ ͔ͯͤ͒͟
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Goldwind͙͔͎͙͍ͤͭͪͪͦ͊͊͡ EnergyPod ͍  ͍͔ͫͦ͋ͫͭͤͤͯΌ ͙ͣͪͦ͟-͔ͫͭΈ ͍ ΄ͭ͊͋-͍͙͔͊ͪͭͪ͟ ͍ ˽͔͙͔ͤ͟

Primus EnergyPod
25kW/125kWh
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Goldwind͙͔͔͍͊ͤͭͪͫͦ͊ͤ͘ ͍ Ή͔͎͙ͤͪͦ͊ͯͣͯͪͯ͟͟͡Ό΅͙ͻ͙͔ͫͫͭͣ͊ͻ ͨͦͫͦ͟͡Έͯ͟ ͍͔͍ͭͪͦ·͔ 
Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙͙ ͍ ˴͙͔ͭ͊ ͙ͫ͡Έͤͦ ͍͔͔ͨͦ͒ͪ͗ͤ· ͔͍͔͔͋ͭͪͤͤͦͣͯ͘ ͒ͤΌ
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Primus͙ͫͦͭͪͯ͒ͤ;͔͊ͭ ͫ ͔ͣ͗͒ͯͤ͊ͪͦ͒ͤ·͙ͣ ͎͔͙ͦͤͦͣͪ͊ͭ͊ͣ͟͡ ͊͟͟ EatonΣ ͒͡Ύ ͙ͨͪͦ͒͊͗Σ 
͍͔ͯͫͭ͊ͤͦ͟ ͙ ͔͍͙ͫͪͫͤͦͣͯ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡Ό
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Primus͎͔ͨͦͣͦ͊ͭ IDECͫ ͙͙ͤͭ͘Έ ΄ͭͪ͊ͺ· ͊͘ ;͔͔͔ͪͣͪͤͦ͘ ͔͔͙͔ͯͨͦͭͪ͋ͤ͡ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪ

IDEC ¶˿ ͙͍͊ͤͤΉ͚͡, ˴ ͙͊͡ͺ͙ͦͪͤΎ 9ƴŜǊƎȅtƻŘϯ ͙͔ͫͤ͗͊ͭ ͙͍͔ͨͦͦ͟ ͔͔͙͔ͨͦͭͪ͋ͤ͡ IDEC

˭͊ͪΎ͒͊͟ ͨͦ ͔͒΄͔͍ͦͣͯ 
͙ͭ͊ͪͺͯ 

˾͊ͪ͘Ύ͒ ͙ͨͪ ͎͒ͦͪͦͦͣ 
͙ͭ͊ͪͺ͔
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͍͔͙͔̂ͨͪ͊ͤ͡ ͫͨͪͦͫͦͣ Brooklyn Queens: ConEd͋ ͔ͯ͒ͭ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͔͙͋͊ͭ͊ͪ Primus
͍͔ͣͫͭͦ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ˶̏˽͒͡Ύ ͎͙͍͙ͫ͊͗͊ͤ͡Ύ ͙͍ͨͦ͟ ͒͡Ύ ͎ͦͪͦ͒͊ New York City

˽͎ͪͦͪ͊ͣͣ͊ ͍͙͙ͪ͊ͭ͘Ύ ͚͍ͪ͊ͦͤͦ Brooklyn Queens

˽ͦ ͔͍ͫͪ͒ͫͭͯ ͙͙͍ͦͣ͋ͤͪͦ͊ͤͤ͟·ͻ ͔ͪ΄͔͙͚ͤ ConEd
͙͔ͨ͊ͤͪͯͭ͡ ͙͙ͫͤͭ͘Έ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͤ͊ рн ˸ˤͭ ͙ 
͔ͯͣͤΈ΄͙ͭΈ ͙͍͔͙ͤͫͭͼ͙͙ ͍ ͔͔͙͔ͪ͊ͫͨͪ͒ͭ͡͡ΈͤͯΌ ͔ͫͭΈ 
ͤ͊ мт ˸ˤͭΣ ͊ ͔ͭ͊͗͟ ͫΉ͙ͦͤͦͣͭ͟Έ мΦн ͙͙ͣ͊ͪ͒͊͡͡ 
͍͒ͦ͊ͪͦ͡͡ ͤ͊ ͔͙ͣͦ͒ͪͤ͊͘ͼ͙Ό ͨͦ͒ͫͭ͊ͤͼ͙͚

August 8, 2016
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9ƴŜǊƎȅtƻŘϯ ͒͡Ύ 
ͨͪͦͣ·΄͔͎ͤͤͦͦ͡ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ

˽͔ͪͦ͋ͣ͊͡ʕ·͙͔ͫͦͪ͊ͫ͟ͻͦ͒· ͊͘ Ή͔ͭͪͦ͟͡Ή͔͎͙ͤͪΌ 

˾͔΄͔͙ͤ 2͔0 kʕ ¶ͭ72 kʕ -ͭ;9ƴŜǊƎȅtƻŘϯ

͙̏ͦͤͦͣ͊͟͟<4 ͍ ͍͙͍͔͙ͦͪ͊ͭͤͫͭ͘ͼ͙͙ICL¶
˾͊ͤ;ͦ ˴͎ͯ͊ͣͦͤͦ͟, ˴ ͙͊͡ͺ͙ͦͪͤΎ
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Victorville Valley Wastewater Reclamation Authority ͔ͨͦͯͨ͊ͭ͟ у EnergyPodϯ ;ͭͦ͋· ͯͯ͡;΄͙ͭΈ 
͙͔͎ͤͭͪ͊ͼ͙Ό ͍͍ͦͦ͋ͤͦ͘͡Ύ͔ͣ·ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ό͔ͫͦͤ͡;͚ͤͦ Ή͔͎͙͙ͤͪύΣ ͙ͫͦͪ͊ͭͭ͟Έ ͍·͋ͪͦͫ· ͙͍ͨ͊ͪͤͦ͟·ͻ 

͎͍͊ͦ͘ ͙ ͍͔͙ͯ͡;͙ͭΈ Ή͙ͦͤͦͣ͟Ό ͍ͦ͒·

˿͙͔ͫͭͣ· PrimusPower ͯ ͯ͡;΄͔͊ͭ ͪ͊͋ͦ;͙͔ ͨͪͦͼ͔ͫͫ· ͙ ͔ͤ͊͒͗ͤͦͫͭΈ 
͔ͫͦͤ͡;͚ͤͦ Ή͔ͭͪͦͫͭ͊ͤ͟͡ͼ͙͙Σ ;ͭͦ ͙͍͙ͨͪͦ͒ͭ ͟ Ή͙͙ͦͤͦͣ͟ Ή͔ͭͪͦ͟͡Ή͔͎͙͙ͤͪ ͙ 
͔͔͎͒ͤ ͊͗͒͟·͚ ͎ͦ͒Υ

Å˽͙͙͔ͭ͊ͤ ͦͭ ͔͙ͫͭ ͔ͯͣͤΈ΄͙ͦͫ͡Έ >4ͣͤ͡Φkˤͭ;

Åˤ·͋ͪͦͫ· ͙͍ͨ͊ͪͤͦ͟·ͻ ͎͍͊ͦ͘ ͔ͯͣͤΈ΄͙͙ͫ͡Έ ͒ͦ 1,395 MTCO2

Å͙̏ͦͤͦͣ͟Ύ ͍ͦ͒· : ~2,500,000 ͎ ͍͊ͦͤͦ͡͡ όфΣпсоΣрнф ͙͍ͭͪͦ͡ύ
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˸͙ͪͦ͟-͔ͫͭΈ ͫ ͙ͦͣ͋ͤ͊͟ͼ͙͔͚ EnergyPod + ˿ ͔ͦͤ͡;ͤ·͔ PV ͨ ͔͙͊ͤ͡ ͯͯ͡;΄͔͊ͭ ͔ͤ͊͒͗ͤͦͫͭΈ 
Ή͔͎͔͙ͤͪͦͫͤ͊͋͗ͤΎ ͒͡Ύ ˻͋΅͔͍͔͎ͫͭͤͤͦͦ ͔̇ͤͭͪ͊ ͍ ͚̑͗ͤͦ ˴͙͊͡ͺ͙͙ͦͪͤ

˿ͫ·͊͟͡ ͤ͊ ͍͔͚͋ͫ͊ͭ- site

http://www.chemehuevi.net/community-center-recreation/
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Anglo American ͫ  ͨͦͣͦ΅ΈΌ ͺͦͭ͊͡ EnergyPod ͋ ͔ͯ͒ͭ ͍·͍͙͍ͪ͊ͤ͊ͭΈ ͎͔͔ͤͪ͊ͼ͙Ό ͦͭ 
͔ͫͦͤ͡;͚ͤͦ ͫͭ͊ͤͼ͙͙ ͤ͊ ͔͔͙͙ͣͫͭͦͪͦ͗͒ͤ ͙ͨ͊ͭͤ͡· ͍ Mogalakwena 
ÅAnglo American͟ ͔͚ͪͯͨͤ΄͙͚ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡Έ ͔͍͙ͨͪ;͚ͤͦ ͎ͦ͋ͦ͊΅͔͚ͤͤͦ ͙ͨ͊ͭͤ͡·

Åx ͦ͡Έ΄͔ͦ ͙ͦ͟͡;͔͍ͫͭͦ ͔ͦͭ͒͊ͤͤ͡·͚ ͦ͋Ά͔͍ͭͦ͟ ͨͦ ̑ˢ˾

Å̊ ͊ͻͭ͊ ˸͎͍͔͙͔͔ͦ͊͊ͤ͊ͣͭ͟͡ ͋ͦ͡Έ΄͔ͦ Ή͔͙ͭͪ͟͡;͔͔ͫͦ͟ ͔͔͙͔ͨͦͭͪ͋ͤ͡ 

Å70 ˸ ˤͭ ͔ͫͦͤ͡;ͤ͊Ύ ͫͭ͊ͤͼ͙Ύ ͤ͊ ͙͙ͫͭ͊͒ ͙͔ͫͭͪͦͭ͡Έ͍ͫͭ͊ ͍ ˸͎͍͔͔ͦ͊͊ͤ͟͡

Å5% ͦ ͭ ͍͔͚ͯͫͭ͊ͤͦͤͤͦ͡ ͣͦ΅͙ͤͦͫͭ ͔͋ͯ͒ͭ 

͍·͍͙͍ͪ͊ͤ͊ͭΈͫΎ ͙͔ͤ͊ͦͨͭ͟͡Ύ͙ͣΣ Ήͭͦ 140

EnergyPod-͍ͦͦͭ Primus:

ï3.5 Mʕ ͭ ͣͦ΅ͤͦͫͭΈ

ï17.5 Mʕ ͭ;͔ͣ ͦͫͭ͟Έ

˹͊ ͍ͨͦͫͭ͊ͯ͟ EnergyPod͍  ̑ˢ˾ 
Primusͨͦͯ͡;͙ͦ͡ ͎ͪ͊ͤͭ $800ͭ·ͫ
ͦͭ ˢ͎͔͍ͤͭͫͭ͊ ͨͦ ͎͍͔ͭͦͪͦ͡ ͙ 
͍͙͙ͪ͊ͭ͘Ό ˿̊ˢ


