Welcome to this week’s presentation & conversation hosted by The views and opinions expressed in this presentation are those
the Canadian Association for the Club of Rome, a Club of the speaker & do not necessarily reflect the
dedicated to intelligent debate & action on global issues. views or positions of CACOR.

Renewable Energy Adventures: Solar and Small Hydro Stories that Bind Canada and Sri Lanka

Biography: Lalith Ananda Gunaratne is a member of CACOR - a parent, an entrepreneur, curator of global ethical business
development and a mindfulness-based leadership consultant. His renewable energy ventures continue the Canada-Sri Lanka
collaborations. Lalith is an Engineering Technologist by training and has a Masters in Responsibility and Business Practice from
the Bath University - School of Business in the United Kingdom.

Description: The presentation will highlight a lifetime of renewable energy adventures with solar and small hydro that began
with a Canadian-Sri Lankan collaboration in 1985 - continuing to date. The entrepreneurship story is captured in this chapter of
a book "Ties that Bind" - https://canadiansrilankanpartnerships.wordpress.com/2012/08/11/solar-energy-canada-helps-sri-
lanka-make-history/. The presentation will share stories of the technical, business, political and human issues as well the
challenges and barriers that were faced and overcome with persistence and a vision. These adventures continue as renewable
energy still faces many obstacles.

The presentation will be followed by a conversation, questions, & observations from the participants.

Website: canadiancor.com

Twitter: @cacor1968

YouTube: Canadian Association for the Club of Rome
2024 April 03 Zoom #191

CACOR acknowledges that we all benefit from sharing the
traditional territories of local Indigenous peoples (First
Nations, Métis, & Inuit in Canada) and their descendants.
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We took the one less traveled
by....1984

Two roads diverged in a yellow wood,
And sorry | could not travel both
And be one traveler, long | stood
And looked down one as far as | could

To where it bent in the undergrowth;

| shall be telling this with a sigh
Somewhere ages and ages hence:
Two roads diverged in a wood, and |,

| took the one less traveled by,

And that has made all the difference.

Robert Frost
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The first
concept
comes to
life -
1985




Fate
decided —
May 1985

Cheap sclar
powered

water pump

A movile solay newered wuror
runp which costs twerty-five
times less fo use thap a ~onven.
tional pump has bheen desizned
by twp Sri Lankans,

1t tonsists ol a s¢ panei,
a bhatterv, and a detach-bis
npump, all mounted oun a three
wheeled cart

*he panel ¢ Arco—M53 Photo-
voltair solar module) senerates
clectricity, whien is stored in
the batterv. which also remiaing
@0 intemrated chasze contr:l
anit A 12 velt, 80 watt dump
is connected to the butierv,
The unit can be whnoeled to
anv water source. The user thew
detaches the pump, which 1=
mounted on a waaden base
whiich floats in the water- The
pump swhen switched on, s can-
able of pumping 8630 esllons
of water a dav to a neigiht of
40 feet or 2.000 gallons a dav
to_ five feet,
The designers. Viren Perer
and Lalith Gunatatne returnecd
ta %ri Tanka five months ago
from (avadz. where Viren vo-
ceived a bachelors deglee n
commerce, and lalith a diplo
mn m mechanical envinecring,
Their pump reffects a blead
of eagineering and ecomomics,
and is Hoth technicaliv and eco-
namically advantageots over
cunvaTE anal numps:

(Cominued on Page 31
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CHEAP S

{Coniinued from Tage 1)

Viren and Lalith are at tho
moment meeting sith govern-
ment cfficiais seceking their bace
kinz in a venture to mass pro-
: bose pumps 1o e used
11 areas, in cultivaten,
uzshandry and domestic
ipply.
¢v hope te add to the at.
iien of their inpovation by
waviding the user with a pack-
B 1ing fluorescent lights
2 be powered by the
o panel.
@ resigners believe tha

+ s most suited for far-

SYWe want to hring solar
to the average man at
~whieh is aifordabla &
a swing'”. Viren Perera

satire unit §s projected
fs, 13,000 at the ouiset
ction, and the fluore
aht ackage RS 1,00
and Viren are confident
prices will drop a5 tech-
develops and the . cojar
come wr  in plice.
"v;mel and the pump pre
11
o sntige unit, The rest will
anufactured loeally,
I=bour,

ome of the sdvant.
designers no
SARPEN NIV are focded o
operare the sysiem, ensuring
tha running cost nf thoe
anit remetins closg f£0 ZOYo Ye
irter _year (Thay estimale I

rae iisted

in 15 wears fhe user the
«olar pump would ha spant
f5 vimes iis eriginal cost, vehile
a usar of a kerosen pump

es thd

wailld have spent 19 €
his

Pi.
unit s completety
ancd  the pump 15 de-
permit maximum

bRty
Pumm operation is auton
e and  contd 3 g
onfral Bt shuts Off the pump
en the charge gets tow
restarts when it 1s adeguaie
Maiptensnes is minimal
and ilemt opera-
no envi-

e
tion th
e man

tmporied Fompandhis ¢

i

A

Viren (lefiy and Lalith with their cost-saving water pump
that serves iwg purposes.

FAWENTY

Phatn

OLAR PCWERED..

Thinetan Wickremaratne



Serendipitous Introductions to
TPK Solar and GGE - 1985

Ontario Hydro Annual Report 1984

https://inis.iaea.org/collection/NCLCollectionStore/ Public/1
9/037/19037063.pdf

Kortright Center PV System was manufactured and
installed by TPK Solar in Napean, ON.

The first grid-connected residential photovoltaic
cells in Canado generate 1 ilowatt of power on
sunay days to meet the needs of the curator's home
at the Konright Centre for Conservation near
Kleinburg, Oint. When power exceeds requirements
of the home it is fed into the Voughan Hydro sys:
tem. At right, or during periods of inadequate sun:
shine, electricity issupplied by the ultlity

New Business Ventures

In January 1984, Ontario Hydro created the
New Business Ventures Division to promote
the sale of Hydro expertise in the interna-
tional marketplace

New Business Ventures brings together
many diverse projects not directly related 1o
the production and distribution of clectrical
energy to Ontano consumers,

In ws first year of operation the Division
focused on investigating market opportunitics
and Wentifying business arcas. These arcas
include consulting services to developing
countries, wechnology sales and services, the
sale of isotopes and by-products of electricity
production, heat energy sales and services,
and advanced energy technologies.

From the outset, Hydro has signalled that
its intentions are to assist and act in concert
with private companies. An agreement with
the Consulting Engineers of Ontario sets out
the areas of cooperation 1n the international
marketplace.



Birth of a Solar
Energy Company




Maklng the flrst SUNTEC PV Module in
Sri Lanka with Canadian TPK Manufacturing

System
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Our Solar Powered Electric Car —
Sinclair C5 with SUNTEC PV Power
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Manufacturing for
BP Solar






Vistas




Lighting up the Village — Benefits of
Electricity 4 Ps of Marketing

Product

Place Price

Promotion
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Spreading the SUNTEC word in Temples and Churches
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The Rural
SUNTEC
Dealers
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Getting Blindsided with a Smear
Campaign
Solar power suitable for lotus eaters ?

It appears that a So-
lar Power promotional
campaign is being con-
ducted in a big way.
The Island’s Business
World 25.12.1988 car-
ries the.- article “Pon-
namperuma points the
way for Lankan Lead in
Solar Power”, which he
had delivered at a semi-

nar on Solar Energy

vrganised by SUNTEC.
It says that the oil-
consuming countries of
the world have been
livhg on capital and not
on income. Does this
mean that Japan, adv-
anced European and
other progressive coun-
tri ay for their large
port bills with
capital and not
yir income earned
from using oil energy.
How then are they so
prosperous?

This theory may app-
ly to Sri Lanka where

For a farming com-
munity to function on
the proper lines, it
should have agro based

industries incorporated.

into the system. Simi-
larly, fishing communi-
ties must have facilities
to produce ice, fish pro-
cessing and workshops
to maintain and repair
their boats and out-
board motors. The
power supply required

to do these jobs cannot
be met by photovoltaic
cells. So what is the
other substantial work
these people can do
with the little electricity

the photovoltaic cells
produce? The cell for

Sri Lanka to lead the
world in solar power is
to drag the developing
world too to become
breeds of lotus eaters —
only using power for
lighting and listening to
the radio and cassette

* Your correspondent's enthusiastic write=up on
how solar power has “lit up” the lives of Lower Uva
residents under the Mahiyangana Infrastructure De-
velopment Project (DN 28-12-92) and the equally
enthusiastic editorial on the subject which appeared
the next day, cannot- be allowed to pass without
comment. -t
Direct conversion of solar energy into electricity by
means of solar cells is convenient, clean and non-
~polluting. It is also very expensive. So expensive, in
fact, that no developing country should seriously
consider solar electricity as anything other than a
minute part of its total energy package to be used, if at
all, only in & few highly specialised applications. It is
most defmitely not a viable option for rural elec-
trification, at current cost levels of solar panels,
batteries and ancillary equipment.
There is no doubl that electricity can greatly
improve the quality of life. Where no mains power is
available, even the marginal electrification provided
by & small solar system, ic., two to three eight watt
fluorescent lamps plus black and white TV for upto
four hours a day, will certainly make a very great
differenice to the life of a rural family. The point at
issue is not whether solar electricity is beneficial (it
certainly is), but whether the extremely high cost can
be justified.

The multinational purveyors of solar equipment
and the local solar energy pedlars, who represent
them, will naturally wax eloguent on the virtues of
solar electricity. They will come out with the most
puerile arguments to justify providing rural folk with
solar electric lighting and TV even at great cost.

Astonishingly, these ideas are mindlessly echoed
by some of our energy planners, who should certainly
know better. One of the most ridiculous of these is
that the population growth rate can be reduced by

providing “alternative forms of entertainmen(” such

ey L ie s il dad laanse ki wenviding

been baving his daily bath for thousands of years,
long before sqlar pumps were even thought of).

A small {aonh(ik pump capable of pumping up
abotit & thousand gllons per hour and a diesel
generator to power it would cost Rs. 50,000 at most.
Fuel for the generator for a five hour operation would
cost, say, Rs. 25, ie. Rs. 9000 per year. This could be
financed by a lumpsum of Rs. 60,000 on fixed deposit
at 159, per annum. The total investment for he
pumping system thus becomes Rs. 110,000, less than
one seventh the cost of the solar system, with the
added advantage of much greater flexibility and
independence from the vagaries of the weather.

Even the fuel cost of Rs. 25 per day could be
virtually eliminated by running the generator on
biogas/diesel, a procedure which would require only
asimple modification to the engine, a biogas produc-
ing digester and regular inputs of cowdung and waste

 vegetable matler (why is appropriate technology in
this country confined to research centres and learned
papers, and never really used?).  °

For rural electric lighting and TV, a simple cost.
elfective system would be an extension of the “P-
rashakth® system developed and popularised by
NERD Centre many years ago. All that a solar panel
does s charge a battery during the day (at great initial
cost, and only if the sun s shining) so thal it can be
used to power some fluorescent lights with built-in
inverters and a small baltery-operated black and
white TV at night.

The same result is achieved much more cheaply
and reliably, if slightly less conveniently, in the
“Prashakthi” system, where the battery is charged at
the nearest battery charging shop and then used fora
fortnight or even & month, depending on usige and
battery capacily, before being brought for re=char-

ging. : SR e

At present the limitation is that there should bea  The phai
baltery charging shop with a mains power solar
within reasonable distance of the rural community a failure all ‘ovet the |
concerned, if the “Prashakihi® arrangement is to world, not becauss the
work satisfactorily, and a major inconvenience is that is defective |
the consumer has o supply while his battery isbeing  bul bécause costs are too
re~charged. Both thesc problems can be overcomeif high. This is .amply
the system is properly organised and managed, either * proved by the fact that ‘
by a government agernicy or by a large private sector most of «the worlds
organisation. _ major solar companies

Once arget communities are identified, a network  have been losing heavily
of battery charging cenires can be set up, wherever ~for years and matty have
possible at the nearest location served by the grid. In  closed down. =
areas very far from the grid, the charging centre could
be equipped with a biogas/diesel engine driven
battery charging unit.

Nex!, instead of the present " Prashakthi” system
where the consumer buys a new battery every three
years or so, each charging centre could maintain a
stock of batteries and the consumers would pay a
rental charge plus a charging fee. The consumer f
would return hisdischarged battry and immediaely ‘m’mmm
receive a [ully charged battery in exchange instead of Solar Project is being
having to wail for his battery to be charged. funded by an Australian

The solar energy pedlars speak of solar/electric government grant. Fan-
vacine refrigeralors (very expensive, but the way) 38 e for the moment.
if that were the only way of keeping vaccines cold 3
without mainselectricily. Why doeseveryoneseemto In a few years time,
have forgotien the tried and lested (and cheap) when solar balteries,
“absorplion cycle” refrigerators which require onlya ~ pumps, lights etc. (al
small kerosene flame to keep them running silently  very expensive) have lo
and withou! fuss? ; be eplaced, who s oing

Eventhe small amount of kerosene required could {0 fund that? The Sri
be done away with by substituting a small bioges Lankan _taxpayer, 10
burner for the kerosene lamp. :l‘ r]:ml hmp"? "'“:l'l doudl.

rovided with refrigerators of this type and s ? A
ﬂagm 10 produce biogas, there would be noneed“Son of the Soll

for expensive solar vaccine fridges. ~ Colombo.

Those who have !

glomerates whose other
operations are profita-
ble. Your reportsaysthat
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on a Novel
Technology




Electricity and Quality of Life
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International Support...Solar Electric Light
Fund USA — Neville Williams
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SOLUTIONS
FOR TODAY
- Ottawa ) Ontario Ground Source Heat Pumps £
Peter Scott-Smith, Cdn Farth Energy Association

Junesld: - 2541986
[0:00a,m. Coffce

The major  10:20am. INTERNATIONAL ACTIVITIES '
Canadian Photovoliaics, Entreprencurship and the Developing
conservation and World | .
V.Perea, L. Gunaratne, Power and Sun Private Ltd

renewable energy
conference of
1983.

Meeting Energy Needsof Women inIndian Villages
J.C. Srivastava, Council of Scientific and Industrial

Research International

Sponsored by the Solar Energy Society of
Canada with the assistance of Energy, Mines
and Resources Canada.
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5 | Photovoltaics entrepreneurship and the
developing world:

An insight into setting up a solar energy
industry in Sri Lanka

By Viren Perera and Lalith Gunaratne, CET
Joint Managing Directors
Power & Sun (Private) Limited

Lalith Gunaratne [sec- Negombo, Sri Lanka

ond from right] met last
August at the Ontario
Legislative Building,
Toronto, with [from left)
the Honourable Robert
Wong, Mainister of
Energy; the Honourable
Alvin Curling, Minister
of Skills Development;
the Honourable Monte
Kwinter, Minister of In-
dustry, Trade and Tech-
nology; and the Hon-
ourable Vince Kerrio,
Minister of Natural
Resources.

edgement to their partner, Pradip Jayewardene,
for his valuable contribution




Publicity, Recognition and Academic

Publications..
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he Island of
Serendib—for-
merly Ceylon,
now Sri Lanka—
has become a leader in the
developing world in the
number ofrural houscholds
powered by solar electricity.
Over three thousand Sri
Lankan families now derive
their electric service directly
from the sun, using a single
roof mounted PV panel.
These solar home lighting
systems are manufactured
locally, using indigenous
materials, from batteries to
lights. The Kyocera solar
cells are imported from Ja-
pan and the modules are as-
sembled in Sri Lanka.
Thanks to the unique entrepreneurial
efforts by the Sri Lankan ﬁrm of Power &

try has proved to the world that it doesn't
need Western or Northern experts to tell
it how to apply solar solutions 1o rural en-
ergy development. With loans from twvo
naliun.'d devel lopmem banks, Power & Sun

getherin Toronto before returning to lhur
homeland. “The sunshine boys," as
they’re known around their Colombo Ro-
tary Club, have proved to most non-beliey-

ers that home solar electric systems
address the needs of the 70 percent of Sri

22

This Sri Lankan family has a 20W solar elect
love doing their schoolwork by electri

NEVILLE WILLIAMS

Lankans without access to conventional
clectricity,

Charged by the Sun

A 35-watt Suntec system using a 90
amp car battery can provide approxi-
mately 9 ampere hours of power nightly,
enough to operate 4 DC, 12 l)unreaunl
lights up o 3 hours eac I
hours each), a 12y B&W
hours and a radio for 4 hours, Hnuaes are
wired neatly with wall mounted switches
and hanging light fixtures in cach room,
and often boast an exterior or porch light,
Inexpensive 12v, 10W luorescent light fix-
tures are manulactured locally as a gov-
ernment-sponsored cottage industry and

system. The children

Solar Serendipity:

Photovoltaic Rural Electrification
in Sri Lanka

bulbs are imported from
China and cost 30 cents.
The system price, in-
stalled, is close to USS600.
‘There is also a less expen-
sive 20W Suntec model.

Prices will come down
with large-volume produc-
tion. The factory’s capacity
is 1500 modules per
month, but its current pro-
duction level is much
lower while the company
concentrates on market
building (which, inciden-
tally, the United Nations
has identified as the num-
ber one barrier to photo-
voltaics worldwide—not
l&hnolng» orthe econom-
ics of solar electricity)
Lankan-made, rubber-cased car batteries,
with their thick plates, work fine in this
application, but need to be replaced every
3 years. Imported, longlife, deep-dis-
charge batteries are too expensive for
household use. Battery storage provides
up to 5 days autonomy during overcast
periods without recharging by the sun.
Suntec systems include a voltage charge
indicator but not a controller. Trial and
error field experience has shown that
people best manage their own power con-
sumption and battery current by using in-
expensive, locally made charge indicators
with little red and green lights.

Right now, an estimated 300,000 Sri
Lankans are using car batteries in their

SOLAR TODAY

Solar Power & Light Ltd. was recog-
nized for bringing power to the people
of rural Sri Lanka. Company principal
Lalith Gunartne holds Qutstanding
Technical Achievement award,

Broadr
Pegthes
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Shell enters

the solar Lanka Limited acquired Solar

business Power and Light Company and
the SUNTEC brand name and
established in Sri Lanka....

In September 1999, Shell Solar



Shell exits the solar business.... W

W

* In 2007 — Shell made a strategic decision to exit the solar business.
They sold their manufacturing to Solar World and their customer
service and maintenance arm in Sri Lanka to Environ.

* According to Damian Miller, a former Shell manager who now heads
his own solar business, Orb Energy. "Shell exited the solar industry on
a global basis, seemingly without due consideration to how after-
sales service and warranty replacements would be provided, thereby
damaging the very local solar industries it had earlier helped to
create."

* A Shell spokesman in the Hague countered by saying that "In October
2007, Shell sold Shell Solar Lanka Ltd to Environ Energy Global PTE Ltd.
Specifically in order to protect customer interests, the terms of the
transaction explicitly covered the management of all past, present and
future liabilities, including warranty issues."

http://www.solar-facts-and-advice.com/shell-solar.html
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SUNSHINE AND SERENDIPITY! 1991—2000

vy, Serendipity, as you'll recall from chapter 2, brought me back
? to Sri Lanka, the teardrop island nation at the tip of India, '
which I had first visited in 1971. In our late twenties, my first

d 1 set off round the world and spent a wonderful month to-
g all the tourist sites

wife an
gether on the fantasy island of Ceylon, visitin
. with a hired driver: the ancient cities of Polonnaruwa, Anuradha-
pura, Sigiriya; the beaches; the temples; the tea estates. We lived like Cj,
sahibs at the Queen’s Hotel in Kandy, at the government guest- 9
houses set in lush gardens with monkeys in the shade trees, and at
the historic Galle Face in Colombo, where we were the only guests. 1
The Galle Face was a place to which I was serendipitously to return )
exactly twenty years later. '

In March 1991, Lalith Gunaratne pulled up in front of the now-
refurbished Galle Face Hotel on Galle Road (the coast route to Galle,
rt city in the south). Builtin 1862 in the
grand British colonial style, it is one of the oldest hotels in the world
in continuous operation. It anchors the Galle Face itself, a huge -
of open grass south of the old parliament building between

)

the Portuguese and Dutch fo

expanse
the Indian Ocean and Galle Road. Its rooms are large enough to fly

small aircraft in, and ocean breezes make it tolerable when the
feeble air-conditioning doesn’t. Sri Lanka is seldom as hot as Wash-
ington, D.C., but its extreme humidity can drive you mad. You can ¢
come to terms with it on the long, open veranda beneath a dozen ';
ceiling fans, where white-robed waiters with brass number tags so- -
licitously bring you fresh lime sodas. Several of the waiters I remem-
bered from 1971 were still there in 1991, and one even remembered

me. All our solar adventures in Sri Lanka were launched from the =

Galle Face i i i
momentarilv;randa, including SELCO-Sri Lanka, which I’ll get to
Lalith jumped out of his red Toyota sedan and came around
greet me on the steps. Built like a wrestler, dark-complected un’ hto
full beard, he looked like someone out of a Sinbad 111)1 'e i—IWIt ;
stylishly dressed and spoke his Sri Lankan English witl(:‘;l(;:lt' s
cer}‘t tempered by his upbringing in Toronto. R
. Welcome to paradise!” he exclaimed. “Do you like old car ral
lies? Samantha and I want to take you with us to the M o
rally in Victoria Park.” PR
' “Sure,” I said, surprised. So here I was on my first afternoon back
in Ceylon, now renamed Sri Lanka, and I was going to an . ac1
Sunday-afternoon function with the cream of Coloilboa u'psca :
!oosk ai classic Mercedes-Benzes. It turns out there are a losto(;ettlz’e:rol
in Sr !
P Sx Seaeril:;. T'once had a used Mercedes, so I could appreciate what
Lalith owned a small, pioneering, solar PV company, which h
and two of his fellow Canadian Sri Lankans had stell) ?ﬁ s
before, deciding after college tq i el
left. Lalith had originally stud
Canadian university. I asked h
replied, “Because I woke up ong
that splitting the atom is an u
the building blocks of the uni
formed Suntec with family inves
ment Finance Corporation of (
lives of rural people with solar
Thanks to the miracle of fax
Lalith regarding Suntec’s inte
tomer’s doorstep.” [ wrote to
efforts wherever we could, and
projects; we’d already been pro
Jones Foundation to launch a
counted in chapter 2. We woullj
and I decided we might as well
Lalith and his friends had is
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CHASING THE SUN

SOLAR ADVENTURES ARGUND THE WORLD




JOIN THE CENTURY OF SOLAR

ISES SWC50

The Century of Solar

Stories and Vision

SWC50.0rg

@588

Salat Erergy Socw
-

International Solar
Energy Society
Celebrates Pioneers

Lalith Gunaratne

Country: Canyda
Yoat joined industry: 1564
Company first worked for: Power & Sun (Pvt) Limsted, S Laeika - 1986

Technology arex: PV
Sl active in the industry: Yes

The praneteing sokan PV busnoss wiss estabitshed n Sif Lanka by theee partedrs - Prackp Jayewardens, Ve Perera
o Lot Gunaratng in 196 The idod boen from 3 sceteh of 2 moblla soker pump by Micheal Mustachy led e o to
e4tabAsh & busingss to matyfctuse and market solar home systemi ke bghtin nd TV for nral farmees i S Lanka
Pt Se Artr C Clark, e D, Ray Wiwieene and ettt M, P Sumanssebirs menleed
the 1o A USAID Snded marketSousbity study conchuded hut 3 portion of the 4% nardl homes withaut scent
10 el prower Couhd aford b purchase B systim The Andiniss heped 1hise Captal thitugh deveiopment basks of St
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Canada Bound....




7 Green energy failure
‘ MM

— Appeared in the Financial Post

""" /Y el The pledge by Ontario PC leader Tim Hudak to roll back key provisions of the Ontario Green Energy Act
L& sop & s a courageous move and deserves to be applauded. It will likely spark intense debates as we head into

1 f&"’ | ?;;‘;;ERQU:EW : the upcoming election. It is hard to say whether public opinion will be on his side, but the facts certainly
GfEMO

Moving to Ottawa
and |nvesting in gets caught up in Provincial Politics...
Supan Group.....

Ontario FIT program projects on a platter



2012 Game Changer Awards
CanSIA Solar PV Project of the Year
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lnglewood nght and Power
Owned by Riverdale Management |







45 kW system on President’s House

oursun — Georgetown and 57 Government
Buildings with 740 kW of Grid
G uya Na Connected Power + 400 kW rural

hybrid sytem



Stepping back to Sri
Lanka .... non-profit
initiative...and the
World Bank finances
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> The Energy Forum
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The Energy Forum was established by ITDG in 1991
and became an independent organisation in 1999,

The Energy Forum at the initial stage played a role in
| supporting the establishment of the ESD Project in
1997.

The Energy Forum was a partner of HIVOS until 2003,
and created partnerships with farming communities,
Business communities, Researchers, NGO activists,
Journalists, Provincial Council officials, and Government
Officials.
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Turbulent turhings bringing power to remote communities.




Village Micro hydro
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Dendro Power

& X ,Kolonna, 9 kW o
iz;households '

Batugammana — Balangoda Vatamada — Hambegamuwa — 12
12kW; 48 households kW 28 households



Continuous
Wet type
Biogas unit

Gas Holder

Sri Lankan Dry Batch Type
Biogas Unit




THE WORLD BANK
@ Funds the first global Renewable

Energy Program in Sri Lanka...USD 100 million +

* World Bank signed an agreement with the
Government of Sri Lanka to initiate an Energy
Services Delivery (ESD) Project for decentralized,
renewable energy production for electricity
generation to expand markets for solar-home
systems and village-level, micro-hydro schemes.

*One of the major reasons for the success of the
Energy Service Delivery is that project design
was flexible enough to allow different
approaches and changes as and when required.



Back to
Canada - 1985

Hydro Power
Adventures in Sri Lanka
and Canada....



Small Hydro
Adventures

GALT GREEN ENERGY

Galt Green Energy was an Ontario-based hydro turbine engineering
company focusing on small and micro hydro developments.

The Eco-Siphon system produces electricity through the natural flow
of water in rivers and canals with two to six meter drop.

It reduces development cost of civil works by 50 to 80%.

The differentiator is a siphon-based system where it sits at the top of
a waterfall instead of at the bottom, eliminating high construction
costs.

The turbine is a fish-friendly system reducing the impact on
ecosystems.



GALT GREEN ENERGY

GGE Plantin

Bradford, ON
1985



El Teb Tea Estate
GGE System
Sri Lanka - 1987



GGE
becomes

Alfa Star

SN AL GREEN ENERGY
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Initial Market Segment
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ALFASTAR
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Alfa Star will focus on selling its technology
for installation within canals and rivers.

Canals  include irrigation, existing dam
structures and water treatment plants
generally have structures suitable for low-
head hydropower development.

- Reliable and controlled water supply
- Head level below 7 meters
- Minimal civil work requirements

A number of canals exist around the world,
especially in surrounding ASEAN countries
and East Asia

Over 10,000 dams with low head hydro
potential exist within Canada ()

Canal Setting

Naturel Resources Canada, Hydraulic Energy Group, Renewable Energy Technologies, 2008

14



Conventional Solutions vs. EcoSiphon Solution é’ﬁLE’%SI’%R

w
Large Environmental Footpri Small Environmental Footpri

‘ Intake weir
and
Iing basin
A
&,

N

Power house containing
turbine and generator
i,

)Y

» Water is typically diverted from a water
source through a pipe (penstock), which is
generally constructed below water.

» Capital spent on civil work, operations &
maintenance as well as the impact to
aquatic ecosystems is generally high

» Land acquisition challenges

Al 102
| | —— vacuum Pump
Trash-Racks Supported on Brackets
Steel or Conerete Housing 1.5t0 3
Motres Wide by 2 fo 5 Mtres Long 1 \=7
PRppp ‘\:
/8N

Il

Trash-Racks

u—rt—l

» System conveys water upwards from a water
source which then passes through the turbine
/ generating room above water.

» No water diversion from the river or penstock

» Capital spent on civil work, O&M as well as
the impact to aquatic ecosystems is
significantly reduced

» Reduces land acquisition challenges




Challenges with Low-Head Hydro Power *d (ATASIAR

w

Limitations with
. EcoSiphon Solution

= Significant civil work and construction costs = Reduces civil work and construction costs
— Costly annual O&M costs and; - Lower annual O&M costs and;
- Large environmental footprint - Small environmental footprint
= land acquisition challenges = Zero land acquisition challenges,
= Lengthy construction periods = Reduces construction timeline
= Large total lifetime project costs ® |nnovative turbine design
= Lower efficiency output = High efficiency output
= Fish friendly attribute

High Project Risk and Lifetime C v Reduces Project Risk & Lifetime




EcoSiphon vs Other Siphon Systems :ALFASTAR

“\\c
Higher Output Efficiency
> The general turbine output [&  peeses
efficiency of the EcoSiphon | \J/ eobictllpeimis o
system is ~90%. :: SO /‘\‘/‘\
Adjustable Legs
\'A\/
= Highly competitive compared
to other siphon systems which

Trash-Racks

are faced with two problems
that negatively impact
efficiency:

Section A-A

I. The presence of air dragged
into the penstock because of
the inlet velocity being too
high due to constrictions at
the water intake.

[I. Aninability to align the rotor blade and water flow for optimum water energy conversion

Air Pockets And Poor Rotor Alignment Are Common Problems With Conventiona




Proven System

Canal setting. Ontario,
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trespassing
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Emerson Dam Hydro AT
Project - Haliburton 3

Construction started in November
2016 and commissioned in May
2019 - the 40kW unit was :
manufactured by Alfa Star Hydro ;~‘.~
and the work was done by Ted |
Boyes Construction.

The unit will produce 200,000 KW
of power annually.
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Emerson Dam Small Hydro Project -
Timeline

1987- Cuming-Cockburn & Associates

2001- The River and The Town

2003- Prefeasibility Hydropower

2004-Community Response to Drag

2006-Possible Funding Incentives

2008 Dam Safety Review-

2010-Geotechnical and Foundation
Assessment

Pre-Feasibility Study

Interconnectedness and Environmental

Trent U- Sam Yeaman

River Hydro Development

Trent U- lvan Ho

AECOM

Geo-Logic Inc.
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2012- Genivar- Refurbishment under the Lakes and Rivers Improvement
Engineering Act
2013- Haliburton Solar and Wind Started the project for generation

Consultation and Project
Management Services

2014- BluMetric Class EA
Assessment-

2014-Connection Impact Assessment  Hydro One

2014- Earthworks Archaeological
Services Assessment

2014- Biological Assessment Natural Resource Solutions Inc.
Natural Resource Solutions Inc.
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2014- Heritage Impact Assessment
2014- Aboriginal Consultation

2015- Terrestrial Vibration
Assessment

2015- Engineering for uplift
forces during a 100 year flood.

2016- Engineering Design Report WSP
For Work Permit Application

2016- Distribution Connection Hydro One
Agreement
2016- Self Declaration Letter Hydro One
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2016- Confirmation of Verification
Evidence Report Agreement

2017- Electrical Safety Agreement

2019- NRSI Water Velocity
Testing and Analysis

2019 May- Final Approvals
Completed

Hydro One

Hydro One

Commissioned on 18t May, 2019

https://www.ontarioriversalliance.ca/emmerso
n-dam-micro-hydro-projecgglrag-river/



Canada’s Greenhouse Gas Emissions

{(megatonnes of carbon dioxide equivalent)

~230 megatonne
reduction required
by 2030

additional
~440 megaton
reduction requirt
by 2050

Source : https:/ [www.canada.ca/en/environment-climate-change/services/environmental-indicators/greenhouse-gas-emissions.

W7 WATERPOWER CANADA 67
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= CANMNADA

Waterpower Canada endorses ending new baseload gas-fired

generation after 2035, as proposed by the draft Clean Electricity
Regulation.

Supplying more of our energy needs through electricity will require
significantly more low emitting supplies. While much of the energy
can come from variable renewables like wind and solar power, we will

require large additions of firm resources that are available on
demand.

These firm power sources can be counted on to ensure grid reliability
when variable renewables are not available.

Hydropower is an ideal solution because it is both firm and
renewable, and Canada has tens of thousands of megawatts of
hydropower potential.



First Nations and Hydro Power

e The most abundant of Canada’s renewable
power sources

 Many viable hydro sites are located in
aboriginal lands with land and water rights
either with government or the people

 Hydro power is cost competitive

e Utilities and power authorities are familiar
with hydro power

Source: Aboriginal Power (Chris Handerson)
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Pic Mobert - Pioneers in Hydro Power

Pic Mobert Mobert Hydro Inc. (PMHI), a partnership
which comprises the Gitchi Animki Energy LP (Pic
Mobert First Nation (Pic Mobert)) and White River Hydro
LP (Regional Power Inc. (Regional Power)) currently
operates two hydroelectric power generating facilities on
the White River in northwestern Ontario which generate
18.9 MW of energy.

Netmizaaggamig Nishnaabeg (Pic Mobert First Nation) is a proud
Ojibwe community with two land bases, Pic Mobert South and Pic
Mobert North, which lie off Highway 17 approximately 55 km east
of Marathon, Ontario, along the beautiful eastern shores of White

Lake.



IESO Small Hydro Program Launched

Small hydroelectric facilities can now apply to the Small Hydro
Program, which was launched to re-contract facilities with
capacities up to, and including, 10 megawatts. Facilities that
are eligible for the program include those that have an
existing contract with the IESO that expires before 2043,
those that are uncontracted and those that have an existing
contract with the Ontario Electricity Financial Corporation.

The Small Hydro Program is one component of the IESO’s
Resource Adequacy Framework and serves as a mechanism to
sustain investment in assets, resources and businesses that
will provide value for ratepayers. There is no deadline to
apply. All contracts under the Small Hydro Program run
through to April 30, 2043.

https://ieso.ca/en/Sector-Participants/Resource-Acquisition-and-Contracts/Contracts



Recommendations to the Government

~ederal and Provincial governments need to
develop clear plans and strategies to drive the
electrification of the economy including
incentives, codes, and standards for end use
equipment.

Environmental assessment and permitting
processes and policies need to be
streamlined and explicitly recognize the
overarching importance of renewable energy
projects. The objective should be to reduce
the average time for project approval in half
within 18 months.




Waterpower provides more than 60% of
Canada’s electricity and is the fourth
largest generator in the world, ensuring
our electricity grid is one of the cleanest
globally.




The Happy Faces say
Thank you...

Lalith Ananda Gunaratne
Lalith@mindfulsage.net
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