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TIA Helio100: 100% SA Heliostat and Tower
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About STERG
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About STERG

* Primary partners and associations
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STERG infrastructure & resources

« Staff: 8+ (researchers, admlnlstratlve englneerlng and technical support)
« 1,000 m? solar roof laboratory, staff office, workshop & control room

* Receiver test facility & Helio40 - 40 m? heliostat system

« 600 C,1.5 m3 packed bed storage rig & 1,200 C kiln

« 25 kWe Eskom McDonnel Douglas Stirling Dish

» Solar and weather resource data linked to www.sauran.net
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Key R&D focus

- Central
L s receiver
>800°C

Steam turbine
(Rankine cycle)

Generator

? R, ~500°C1
Boiler
. \
Heliostats Condencer .
Dry or hybrid £
(dry/wet)
Ambient air (°|"'T>ustor
¥ = Feedwater pump
Blo:wcr
Compressor Turbine Generator

Grid |
(Brayton cycle) D

(@ STERG

UNIVERSITEIT b science

STELLENBOSCH g & iecinal
v

UNIVERSITY S ey

~35 MEng/PhD/Post-docs
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Late 2012 to early 2013...

12

E‘_S The idea in concept: 300kVWWth Heliostat field

100% locally developed heliostat field
* Local IP and design + expired prior articommon knowledge
« Philosophy of cheap = Smart learning system + minimal site prep
* Scalable {designad for SMWa), re-deployable/mobde
* First revision of a product roadmap (blend of off the she¥f and new ideas)

Ll T 400 m? mirror heliostat

e
AR R L field using SU designed
Basic calorimeter = heliostat modules and
receiver (swappable system control
for high tech

experiments)
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Late 2012 to early 2013...
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[:S Steps toward the idea
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Late 2012 to early 2013...
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Heliostat size evolution (why the change?)
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Heliostat cost limits
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Case 2: Category 3 is 5% of DOE $200/m2 Total ($1500)
—— Case 3: Category 3 is 1% of DOE $200/m2 Total ($300)

Case 4: Category 3 is 0.25% of DOE $200/m?2 Total ($75)
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Our recipe

Radical ideas

Evolutionary thinking
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Heliol00 status

« Cost reduction is holistic
— Local controller > 10X to 40X cheaper
— No cabling, trenching, wiring
— No foundations, minimal ground prep
— Factory to installed from 2 people +

 Performance
— “Free” optical benefit of small size (2 - 3 m?)
— Designed for gas turbine but applicable to all
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Value Prop & IP

+  Systems design, integration & component capabilities
Team + Developing “insource” capabilities to grow the industrialization capabilities fast
*  Young team highly motivated + seasoned tech dev leader (from Silicon Valley)
+  SA’s biggest RE research group developing the pipeline behind us

Tech nology *+ Smart autonomous heliostats: fully Wir_eless or wired or both_ _ -

*  “Plonk down”, modular, scalable: designed from the start with lowest installed cost in mind. Can
serve 1kW to 200 MW. Patented structure

* Lowest cost potential: Designed from the start with <$100/m2 in mind looking at radical cost reduction
in key areas like control systems (40X lower than state of the art) Current design is already below
$150/m2 installed

+ Designed for “waterless” CSP: Gas turbine specs from the start

 Tower, field and system control: Not just a heliostat but a full central receiver collector system
including receiver

 Approaching 100% local content + designed to be installed by 2 people

*  One of very few “unattached” heliostat technologies worldwide

Business * 10+ bet-able existing business opportunities/models

Partners + EPCs, component suppliers, contractors all lined up
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and employment slingshots us to be world beaters...
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IP, Products & Services: Pod

N
Own facetdesign Can reach over * Optical .
and customizable to 90% local content measurement Heliostat
alternative designs system designed for

gas turbine
o .
SATERteD Minimal field Heliostat technology & ((:)‘\)/\:::rlgllt;;ar.low-cost local =
preparation needed Pod design —

Minimal disturbance and
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

Completely wireless

Self-developed wireless
software

PV optimizer and battery
charger

Can industrialize
100% drive train
local manufacture

South African heliostat
technology development

h_.._
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Receiver
localization
100% for certain
applications

Small tower
modular
systems

IP, Products & Services: System

System
design and
integration

services

South African heliostat
technology development
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QA System
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New CSP company (for and in SA)

Technology

New CSP
(Solar)
company

Consulting
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Products / Technology

Technology

Receivers /

35

Storage?
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Services

Energy systems | Optics | QA | Thermal | Cycles | Technoeconomics |

&
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Testing | Monitoring | Optimization | etc.

Feasibility of the WWF Renewable
Energy Vision 2030 — South Africa

WWF High | deep winter & Feasibility of the W'
Energy Vision 2030

Annual generation | renewables, mid
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Partnerships
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Projects

W 0¢ ~

~ 160 x 160 m

Heat plant (2.4 MW _th) | Power pant (400 kW _e @ 70% solar fraction)
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10 MW baseload power

1400 x 1000 m
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LCOE Case: Mine at 80% Cf

LCOE ($/MWh)

$103

24Solar (near term) PV + Diesel Diesel
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See Helio100 on 17 October

Concentrating Solar Power and Chemical Energy Systems

October 13-16, 2015 | Cape Town, South Africa

Home Program > Technical Tour

Technical Tour

Conference Topics

Date: Saturday, October 17, 2015
Registration Time: 8:30 am - 6:00 pm (estimated time)
Fee: 85 Euro, pre-registration is required

Authors’ Col
Easaat Registration during the registration process for the conference ticket

Kincaadings Meeting Point: The bus for the technical tour will depart from Cape Town International Convention Centre

) (CTICC). It will also return there again in the evening.
Sponsorship

, " HELI0100



In closing

* Helio100 is complete in 2015

e 2016 is our hopeful next step
— We have a great team
— And a very big research group to fall back on!
— We almost have a project! (or 3)

e QOur success will be good for IPPs, local
industry and the provision of electricity!
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CONTACT

Paul Gauché
E: paulgauche@sun.ac.za
P: 076 303 4123

E: heliol00@sun.ac.za
P: 021 882 8681

W: helio100.sun.ac.za



