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Electricity debuted at the 1893 World’s Fair
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Paris December 2015 UN Climate Change Conference
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Source: US DOE, International Energy Agency
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... and is very water intensive

‘_-—m‘ii’s'
| - " 1520 s .' : ::::

v | 2200 A ¥

Surface V Y .
water A b et
(saline) ' o
58000 ‘ { 53500

y <




Astana Expo 2017 e Future Energy

- :"-.Ff e Eﬁl.‘.‘ld'mr” i da il TR
f T s e ——




'
o
g
% '
i B &
|

'
|
i
'
0
4
.

pu e v s s e cer
o o o e

= o=

I e

= -
TS S sy £ e s

St i JFE 5 4 4
" LS S S S ) e i

Renewables are part of future energy ... but solar is affected by clouds
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and intermittent wind requires,firming




Electricity supply must always in balance with demand
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Energy storage systems are needed to solve critical electric grid challenges
Stationary storage market is growing to >530 billion in 2024

Shift off-peak generation
to on-peak demand

Smooth power fluctuations
Extend solar day

Reduce premiums
charged by utilities

Commercial Better enable distributed
& Industrial generation

Community

N

Miérogrid

Shave peak loads
Mitigate outages

Increase energy security |

Defer spending on distribution Better integrate renewables

system upgrades

PRIMUS

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




Stationary energy storage is expected to grow to >30 GW and >$30B over next 8 years
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Energy Storage Deployments by Country

Other Forecasts:

* IHS: 45 GW in 2025

* CICC: 35 GW in 2025

* Navigant: 31 GW in 2025
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14Source: 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

Goldman Sachs: The Great
Battery Race

“The stationary energy storage
opportunity is massive ... and

virtually untapped”

October 18, 2015
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Stationary Electrical Energy Storage
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Data center backup at Mlcrosoft
Redmond o Washmgton o USA .




Utility renewable integration: Samruk-Energy
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2 MW solar farm in Kapchagay
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Primus EnergyPods are shipping to customers worldwide
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Key stationary energy storage growth drivers
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Increasing renewable
penetration and
changing electricity mix

e Solar PV added

46 GW in 2016
to 302 GW
(+18%)

Wind added
55 GW in 2016
to 487 GW
(+13%)

US coal plant
retirements in
2015: 15 GW
to 313 GW
(-5%)
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Climate and energy
storage regulations
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Needed investments
in grid infrastructure
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DECARBONIZE

Paris COP21 signed by e Grid investment not

195 countries

Renewable energy
goals set by numerous

nations

Renewable Portfolio
Standards in most US

states

keeping up with
electricity growth
rates

e Distributed generation
is challenging the
historically
unidirectional grid
system

California’s AB2514:

1,325 MW of energy

storage by 2020

e Microgrids for energy
security

e Smart grid initiatives

Vehicle

electrification

Vehicle and industrial

electrification to

reduce carbon and

other emissions

Battery
improvements

e Capital cost
reductions

e Power and energy
performance
increases

e Improvements in
battery cycle life
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Dubai Expo 2020: conne?ting the minds, creating the future ...




