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Estimated Renewable Energy Share of Global Electricity Production, End-2017

713.5%

Non-renewable
electricity

REN21
T

16.4%

Hydropower

5.6% wind power

2 i 2 % Bio-power
19% Solar PV

Ocean, CSP and
0.4% geothermal power

£X% : REN21, Renewables 2018 Global Status Report, www.ren21.net/gsr—2018

Xiedol|L x|, 41E40] Ol E=

QASHAAEI(UNEP) A5t =A| HIHz]
THH|Q1 21M17 | TSR] ZHHIERIT
(REN21)'Q] x|l XtZof h=H, ojo| A
M| F210] 420] 1 M= RIAHO||LAX |7}
et Ut sict

0J= o LAX X2 E(EA)0 | TSt 2050
4 AAA|LRZ| 20| 2 H AL 2IX

MAZH=Z

20| % 2&

HWEF)2| ZI2 XtR0IM=
Ol X| M2t 3ot ot
27| &HsIEe S AN Lo wat
2050'H01= T M| RHASOHILAX] T2 A
AHH|S0| 22 80%0]| 0|2 Ao = Mot
A
0|28 X0l LA X[ 2] MEAlof o
20173 XHH0l| L X| -AH = 157GWEH
98GW, £ 52GW)7 2=, 0=
Al S| AFEQ] 619%01] SHESHCE &K

Ao AX| EXIH2 2708 SHa(EfYE

=3517| flet

Electricity generation from selected fuels
billion kilowatthours 9947
3,000 history | projections

2,500

|
|
|
2,000 I
|
1,500 }

1,000

500

| nuclear
; Reference case

0 - T v T T T ]
1990 2000 2010 2020 2030 2040 2050

X : Energy Information Administration, Annual
Energy Outlook 2018, www.eia.gov/outlooks/aeo

1608 22, 33 107221 22f)0|0 Ut

2|5 10002t 747t RHESHC
°a||_ra}0| Z2 20174 Axi ol x|

Atod ot 97546321 H(LH4 4x

6082 &, = 4X3161Y H, o232 ol

1) Accelerating the Energy Transition Through
Innovation, 2018, World Economic Forum
(www.weforum,org/whitepapers/accelerating—
sustainable—energy—innovation).

2) SIZO|HXIS T, 20181 AXHAJOLAX|
AUASA(2017H AE) Zut 20F MAS AL,



Site Feasibility Consent and Project Construction,
selection and land approvals financing commissioning

security and operation
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20 100 Wind Technologies Office, DoE, August
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0 0 5) Fuel Cell Technologies Market Report 2016,
2007 2008 2009 2“’.0 2011 2012 2013 2“14 2015 2016 2017 EERE, October 2017. www.energy.gov/sites/prod/
Year files/2017/10/137/fcto_2016_market_report.pdf
6) Fuel Cell Technologies Market Report 2016, EERE,
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Examples of Doosan Fuel Cell America Publicly Disclosed Installations and Orders - 2016

Customer

California State
University, San
Marcos

Implats

Korea Hydro &
Nuclear Power Co.,
Ltd., Samchully
Machinery Co., Ltd.,
and Incheon Total
Energy Co.

Korea Western
Power Co., Ltd. and
Serveone

Petroconergy Co., Ltd.

Samsung C&T Corp.
and KHNP

Power Details

Installed a PureCell® Model 400 fuel cell system, operated through a PPA with

4
A BioFuels Energy, LLC.225
8 MW Implats and its partners will install an 8-MW fuel cell system, financed under a 20-
year PPA, at its South African Platinum Refinery by January 20118.22¢
39.6 MW Doosan Engineering & Construction was selected as a preferred bidder to build a

39.6-MW fuel cell power plant in Incheon’s Songdo business district. 247

Doosan will supply 11 PureCell® Model 400 fuel cells (5 MW) to Korea Western
5 MW Power and Serveone to generate clean electricity for nearly 3,000 homes in the
Seoul suburb of Incheon.228
Selected by Petroconergy to provide 14 PureCell systems for the Baegot Fuel Cell
Project in Ansan, a suburb of Seoul, Korea.
Will manufacture and ship 70 fuel celis that will produce 30.8 MW of energy and
30.8 MW  heat to power to a new residential complex in Busan. KHNP and the city of Busan
will share ownership of the fuel cells. 229

MN/a

(2! 8) 2016 FAHF LM OHHI2|7 t Ch2 SFC AX| Sigt
Z£X{ : Office of Energy Efficiency & Renewable Energy, DoE

Examples of Small Stationary Fuel Cell Orders and Installations - 2016

Ballard Power
Systems

Ceres Power

Dominovas Energy
Corp.

GenCell

PowerCell Sweden AB

Proton Power
Systems PLC

Toshiba Corp.

Telecom operator Telia Company AB installed a 72-hour FCgen®-H2PM fuel cell backup power
system on the first “Forsterket ekom” project site in Norway.

Will conduct trials of its prototype residential fuel cell system with British Gas as part of the EU's
ene.field demonstration.?#7

Introduced its first RUBICON™ 50-kW SOFC system in Johannesburg, South Africa.248

Installed a 5-kW G5 fuel cell backup power system at an Israeli municipality’s emergency
operating center. 4%

Received an order for a prototype 52 fuel cell from a global customer to provide micro-CHP for
housing in the South Korea 250

Signed a seven-year agreement with an unnamed German company for fuel cell emergency power
units for use in the Bavaria region of Germany.251
Received a €1.8 million order (US$1.9 million) for fuel cell emergency power units.252

Received an order for its 100-kW fuel cell to Tokuyama Corp. to supply power to a swimming pool
managed by one of its group companies. Hot water produced through the generation process will
help heat the hot water boilers in the shower rooms.?s3

Toyota Motor Corp. began operating a Toshiba fuel cell system operational in September at its
Honsha Plant (Japan).254

(a&l 9) 2016 2712 SFC E& izt
Z£Xx : Office of Energy Efficiency & Renewable Energy, DoE

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
M Wind Turbine M Reciprocating Engines M FuelCells Il Solar Photovoltaic Il Gas & Steam Turbines
(3210) 012 BMUT 7| SE AEERE

£X : Grand View Research
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7) Distributed Energy Generation(DEG) Market
Size, Share & Trends Analysis Report By
Technology(Wind Turbine, Solar Photovoltaic,
Reciprocating Engines), By Application,
By Region, And Segment Forecasts,
2018~2025, Grand View Research, March
2018 www.grandviewresearch.com/industry—
analysis/distributed—energy—generation—industry
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« Smart inverters will enable volt'VAR support, curtailment and ramping

Small Combined Heat and Power (Under 50 MW)
+ 1B.5% of all installed CHP capacity

Smart Thermostats
* Nearly 20 million purchased today, offering 8.3 GW of cycled peak demand
reduction
- Electric Vehicles
® Distributed Solar - 789 thousand EV purchased through Q4 2018, each with the ability to
uCHP ramp charging from 0 KW to 20 kw+
® Resi Smart Thermostats
» Electric Vehicles Distributed Energy Storage
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OO0 6o

3Maliors 2 Wsllion 1 Miflan 500,000

Grid Edge innovation Summit 2018

(32112) DEROBIZEY|0|A 1= 315t

£%| : GTM Research

9

OEIEIEI S 3%7 P%EOIEP =hN
%= 73], 55%=
N2 LIEHTE 0 Iﬂ%.* CHCk7
TS 7|32 55t U= B
2[El= BATIAS LM 024
= SECH 100717 = fE2
1ZH0 I 1EE 7HME 2 A
St FEE|E| 2|HI0|E & 1= 7|5
2 ";‘JOP%‘—E LZO| 22l L MH|A
‘DER ORAZ2|0|A'E AFJUCEL EF,
Enervee, PlanetEcosystems, Simple
Energy Sut 22 ZE MH|A G| L=
LHREXo 2 JHEE REZ|E| ZHE Salf
NE=l= 0]zt Z2242 S4x 60002t
H 0|AI-O| —|7H° [HAI-jOL—II_ |- zj

2 LIEkTE?

_°
i
H
i
Tor
o
[
o
o2

T
-

—_

40 10 Ar
0 rx

E'_
lu
=)
o

> m [ g
Rall
o

z
N
-

I fou

Ml
-
=

I_

7 =X 3551 =™sk=
Ol= ol X|F
DoEE= Z210{|L4X|7 [&=XWind Energy
Technologies Office), ERZOILX|7 [&=
(Solar Energy Technologies Office), 812
X |7 |&2=(Fuel Cell Technologies Office)
Solid 7IE=0ll M AT 7 |=0i chst

7|5 B2 32| i) BRI,
a

8) Distributed Energy Poised for ‘Explosive Growth’
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