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Background to Stellenergy (Pty) Ltd and Helio100
The value proposition of MGT CSP

Overview of the heliostat technology

Our current status
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Typical central receiver CSP CAPEX split

Tower

Owners Ccosts
Balance of plant

Heliostat Contingencies

field

Together ~50% =

Engineering and USD 2.15 trillion*
site preparation

Thermal
energy storage

Receiver

system Power block

*|EA 2014 Solar Roadmap for cumulative
value of CSP at 11% of world electricity
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Key facts

e Startup out of Stellenbosch University in 2013
* From STERG — One of biggest CSP university groups
* Key leadership

— Paul Gauché: 20 years in tech-dev, mostly semiconductor industry in
USA. Founder and first Director of STERG. Advisor for CSP and solar
energy to government, industry and IEA. Founding ExCo — SASTELA.

— Multiple PhD and Master grads

— Senior advisors and partners for management and business
development



Helioteam (Key technical staff)
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DST/TIA flagship project
Mg
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technology innovation
A G E N C Y

UNIVERSITEIT science ¢ visit  ster
INTVER - : v g.sun.ac.za
b‘q STELLENBOSCH ) &technology ® €sk0 k contact sterg@sun.ac.za
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Thinking Different
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Valley of Death

| Friends, Family &
¥ o other "Fools"

Net Positive Cash Flow

"Valley of Death" Public

slowing growth

Venture

Capital highest growth

i
\ 4

Idea and people focused

Net Negative Cash Flow

Startup micro company; highest risk for failure

Angel
‘ Invqstors

4

start of growth

Growth potential: SME company; high risk Mature stage, large company; low risk

)stel‘energg *
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The value proposition of MGT CSP

* Lowering of perceived financing risks through staggered
market entry

* Small modular units => production economics

e Distributed power generation

* Independent of water and grid access constraints
* Reduced footprint constraints

* Hybridisation

* High temp Brayton cycles => high efficiency

) stellenergy



Heliostat Requirements for MGT CSP

* Higher flux requirements
 Small scale deployment
* Low cost

* High accuracy optics

{ ) stellenergy
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P

Own facet design Can reach over

-f_"ifff HELIO100 IP, Products & Services: Pod

Optical

and customizable to 90% local content measurement Heliostat

alternative designs

(et | :
Minimal field Heliostat
preparation needed technology &

Minimal disturbance and Pod design
low installation cost

Installable by two
people

Small heliostats
drive higher Small heliostats low-
volumes quicker cost tracker with wider
application, e.g., CPV,
PV, small and large CSP
{ ) stellenergy

system designed for

gas turbine

Own ultra-low-cost local -

\\
controller @
Completely wireless T

Self-developed wireless
software

PV optimizer and battery
charger

Can industrialize
100% drive train
local manufacture

P === South African heliostat
el tcchnology development
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QA system: Zebra
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fraction

cumulative distribution

deviation from ideal sphere (radius=72.4m) [mrad]
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Pre-field assembly (Jun 2015)
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Pod assembly
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Field assembly (Jul 2015)

22

{ ) stellenergy



Field assembled (Jun 2015)
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Helio100 System in Operation
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Small, Low-cost, Accurate.

* Glass inherently has 0.7mrad error...we are achieving
1mrad

* It’s a non-trivial problem which no one is able to get right
(with all heliostats) let alone for MGT CSP




SolarPACES 2015
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Home
SolarPACES Organization >

Executive Committes

Members E]
Tasks E]
Awards
CSP Technology E)
Country Infomation >
Library

Social

vlin Q&

e » Content

S5 C ference, 1 16 Oclober 20

CONTACT |

EVENTS | PRESSROOM | MEMEER ACCESS

21st SolarPACES Conference, 13 - 16 October 2015,

Cape Town, South Africa

A 00% South Alvican heliostyl Lechexiogy is beng
developed for the fast growmng Concentratng Sclar
Power (CSP) industry. The unaque design uses smaller,
sonarter and modular ROlSTAts 50 OVOrCOMe Cost

chalienges A pdat facsiimy 15 being huilt waehin the TIA
Hebal0d technology development pengoct and will he
unveiled at the leadng intemational CS9 conteence
in Cape lown nest year. Partner with us ur sponsor
this exciting event to gain exposure to the important
leaders and decision makers in the CSF industry.

/. \ § ¥ %F
7 AN .

technolagy Innovaticn ctee : ad
sy Aishe gl S50

Exacw

The TiA Helio100 technology
development project

The Sclar Thermal Energy Rescarch Group ot Stdllenbozch
University has been devdcpng 2 unigue South Aﬁlun cse

y CSP s able 10 provede y A
uniiry frala ‘with the added henedn of high socalizanon pcﬂntmai
and mo—eowwmm benzﬁcuhun h eurly 2074 the tearm won
dgrant from the Agency Lo sh the

technology ina IDDM pdm rwmy The technalogy takes a simple

and fresh that are currently
tscnd m beliostst f-eO'Ju Tl—bekula( |»qlmbqy boasis.

+ Hgh locahisanon patennal

+ Smphcity Jllows for mfield assembly and job creation

« Smaller heliostats leverage economics of zcale reaching
peaducnion volumes similac 10 The automative ndisary

+ Low cost desagn reduces the upfront capeal cast requared, which
I8 curcenily the Diggest boundary 10 marke] sty

« Incagyated heloaras SLpPO System regates The nesd foc ey
carth works or foundanions and has a low mpact on the natural
veageeation slowrsg for dual land use

« An wvalgent seit-calibranng helosIAT wirh & modular deagn
ensures that e hefostst remaing fexible and
nternslionally elesnt

The consanichon of the pdot tscility wil be comgisted by

Sepeeanhie 2015 and will he unveded 10 the C3P warld 21

SolarFACES as the official tour of the leading international
C5P conference.

~HELIO100

Partner with us

Thie TWA | b 100 pilot Facility bess
been chosen as the official ite 1ou
for the intesnational SolarPACES
conference In Oczobes 2015 the CSP
-mn will comi 1o Capa Town for tha
SH calendu

and decimon makers from all spheres
of thes rapidly growiog mdustry.

sponssor the Helio100 tour and take
Advantags of this UnKjue cpparunTy
10 showcase South Afnoan ngenurty
w1 the solur thermal industry.

For hurther information please contact:

WILLEM LANDMAN
whandmsn@eun 8c 28
Delia100.50n.6¢ 28




SBP Stellio

* SolarPACES 2015 Technology Award ,

e Certified by CIEMAT and CSP Services as best performing heliostat ever tested.

* Would like to incorporate the Stellenergy control system — we are invited to
consortium

Image used with permission from sbp gmbh.
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Stellenergy view of a 247Solar unit

W 0¢ ~

~ 160 x 160 m (400 kW size) 0
~1,800 heliostats . ;;__?
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Modular rollout: :.0MW example
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Thank you/Questions

Willem Landman
wlandman@sun.ac.za
willem@stellenergy.com
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