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Company Overview 

Top	
  3	
  module	
  supplier	
  in	
  the	
  world	
  

Proven	
  project	
  development	
  track	
  record	
  and	
  
8.5GW	
  project	
  pipeline	
  
 
Strong	
  bankable	
  brand	
  with	
  global	
  reach	
  

 
Best	
  product	
  warranty	
  backed	
  by	
  investment	
  
grade	
  insurance	
  policy	
  

  	
  Founded	
  in	
  Ontario,	
  2001	
  
  	
  Listed	
  on	
  NASDAQ	
  (CSIQ)	
  in	
  2006	
  
  	
  Over	
  7,000	
  employees	
  globally	
  

  	
  Global	
  footprint	
  in	
  90	
  countries	
  

2014	
  Shipment	
  	
  
3.1	
  GW	
  

2014	
  Revenue	
  	
  
2.96	
  Billion	
  

2013	
  Shipment	
  	
  
1.89	
  GW	
  

2013	
  Revenue	
  
$1.65	
  Billion	
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Global Network for Production, Sales & 
Service 

More	
  than	
  7,000	
  employees	
  in	
  18	
  countries	
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Global Project Experience 

>	
  6.1	
  GWDC	
  	
  
total	
  early-­‐mid	
  stage	
  
development	
  pipeline 

2.4	
  GWDC	
  
total	
  contracted	
  /	
  late-­‐
stage	
  project	
  pipeline	
  

Global	
  project	
  development	
  business	
  

Pipeline	
  

8.5	
  GWDC	
  
total	
  project	
  
development	
  pipeline	
  

Experienced	
  	
  
project	
  development	
  
start	
  in	
  2009	
  

One-­‐stop	
  service	
  
from	
  design,	
  EPC	
  to	
  
operaPon	
  and	
  maintenance	
  

Canada 

USA	
  
Japan	
  China	
  

Brazil	
  

UK	
  

Short term 
Mid term 
Long term 
Monitoring 

275 MWDC 
Canada (1) 

1,046 MWDC 
U.S.  (1) 

606 MWDC 
Japan (1) 

114 MWDC 
Brazil  (1) 

46 MWDC 
UK  (1) 

340 MWDC 
China  (1) 
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CSI Microgrid Solutions  
Ø  Fully	
  Integrated	
  Microgrid	
  Solu-on	
  suitable	
  remote	
  communiPes,	
  Military	
  Bases,	
  Campus,	
  mining	
  sites	
  and	
  other	
  

Resource	
  ExtracPon	
  Industries	
  
Ø  Flexible	
  system	
  design	
  by	
  integraPng	
  solar	
  PV,	
  wind,	
  convenPonal	
  generaPon,	
  demand	
  response	
  and	
  energy	
  storage	
  

based	
  on	
  the	
  available	
  renewable	
  energy	
  resources	
  and	
  site	
  specific	
  load	
  profiles	
  
Ø  High	
  system	
  reliability	
  due	
  to	
  fully	
  integrated	
  concept	
  and	
  high	
  system	
  stability	
  because	
  of	
  energy	
  storage	
  

capabiliPes	
  
Ø  High	
  Renewable	
  Energy	
  penetra-on	
  level	
  displacing	
  over	
  50%	
  diesel	
  fuel	
  annually,	
  reducing	
  the	
  maintenance	
  of	
  the	
  

diesel	
  gens	
  and	
  increase	
  the	
  lifespan	
  of	
  the	
  equipment	
  

Ø  Op-mizing	
  system	
  sizing	
  based	
  on	
  
localized	
  natural	
  resources,	
  exisPng	
  
grid/generator	
  and	
  load	
  profile,	
  and	
  
system	
  cost	
  

Ø  So^ware	
  and	
  hardware	
  simula-on	
  
at	
  CSI	
  Microgrid	
  Test	
  Centre	
  for	
  
each	
  design	
  soluPon	
  on	
  grid	
  
stability,	
  reliability	
  and	
  power	
  
quality	
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Microgrid Project Experience 
Keewaywin	
  

North	
  Spirit	
  Lake	
   McDowell	
  Lake	
  

Deer	
  Lake	
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Project Case Study---Deer Lake 
-­‐-­‐-­‐-­‐What	
  did	
  we	
  do?	
  
	
  
Ø  Proposed	
  a	
  phased-­‐in	
  solar	
  

capacity	
  development	
  plan	
  
Ø  Phase	
  I	
  -­‐	
  Install	
  a	
  152kWdc/

120kWac	
  solar	
  roo^op	
  system	
  
connected	
  to	
  the	
  diesel	
  
generaPng	
  staPon.	
  

Ø  Gained	
  confidence	
  of	
  
community	
  and	
  uPlity	
  that	
  
renewables	
  would	
  not	
  have	
  a	
  
negaPve	
  impact.	
  

Ø  Phase	
  II	
  –	
  We	
  will	
  implement	
  a	
  
full	
  microgrid	
  system	
  with	
  
1MW	
  solar	
  system	
  and	
  energy	
  
storage.	
  

-­‐-­‐-­‐-­‐What	
  did	
  we	
  learned?	
  
	
  
Ø  InstallaPon	
  in	
  these	
  

remote	
  areas	
  with	
  
extreme	
  weather	
  was	
  very	
  
challenged.	
  

Ø  LogisPcs	
  via	
  winter	
  roads	
  
can	
  experience	
  delays	
  and	
  
unexpected	
  
complicaPons.	
  

Ø  Important	
  to	
  triple	
  check	
  
and	
  cross	
  check	
  bills	
  of	
  
material.	
  

Ø  Ability	
  to	
  adapt	
  to	
  
unexpected	
  situaPons.	
  

-­‐-­‐-­‐-­‐How	
  did	
  it	
  start?	
  
	
  
Ø  High	
  dependency	
  on	
  

diesel	
  generaPon	
  in	
  most	
  
First	
  NaPon	
  
communiPes.	
  

Ø  ExisPng	
  generaPon	
  
capacity	
  could	
  not	
  meet	
  
the	
  rising	
  energy	
  
demands	
  of	
  their	
  
growing	
  communiPes	
  .	
  

Ø  7	
  homes	
  unconnected.	
  
Ø  KeewayPnook	
  

Okimakanak	
  (KO)	
  
approached	
  Canadian	
  
Solar	
  for	
  a	
  soluPon.	
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Project Case Study---Deer Lake 

System	
  Topology:	
  1000kW	
  Diesel	
  GeneraPon,	
  500kW	
  Hydro	
  Turbines,	
  120kW	
  Solar	
  PV	
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Project Case Study---Deer Lake 
ß	
  Pack	
  Everything!	
  

	
  
	
  
	
  

Bring	
  your	
  own	
  food	
  →	
  
	
  
	
  
	
  

Work	
  can	
  be	
  Cold!	
  
↓	
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Project Case Study---Deer Lake 

Expect	
  the	
  Unexpected!	
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Project Case Study---Fort Severn 
-­‐-­‐-­‐-­‐What	
  did	
  we	
  do?	
  
	
  
Ø  Proposed	
  a	
  phased-­‐in	
  solar	
  

capacity	
  development	
  plan	
  
Ø  Phase	
  I	
  -­‐	
  Installed	
  a	
  grid	
  

connected	
  24kWdc/20kWac	
  
solar	
  roo^op	
  system.	
  

Ø  Gained	
  confidence	
  of	
  
community	
  and	
  uPlity	
  that	
  
renewables	
  would	
  not	
  have	
  a	
  
negaPve	
  impact.	
  

Ø  Phase	
  II	
  –	
  To	
  implement	
  a	
  pilot	
  
microgrid	
  including	
  300kW	
  
solar,	
  10kW	
  wind	
  and	
  150kW	
  
baeery	
  to	
  study	
  the	
  impact	
  on	
  
the	
  grid	
  with	
  diesel	
  as	
  primary.	
  

Ø  Phase	
  III	
  –	
  To	
  implement	
  a	
  full	
  
microgrid	
  including	
  600kW	
  
solar,	
  500kW	
  wind	
  and	
  750kW	
  
baeery	
  allowing	
  for	
  diesel-­‐off	
  
operaPon.	
  

-­‐-­‐-­‐-­‐What	
  did	
  we	
  learned?	
  
	
  
Ø  LogisPcs	
  in	
  remote	
  

locaPons	
  is	
  complicated	
  
and	
  costly.	
  

Ø  	
  Shipping	
  BOS	
  materials	
  
was	
  another	
  challenge	
  	
  

Ø  Important	
  to	
  triple	
  check	
  
and	
  cross	
  check	
  bills	
  of	
  
material.	
  

Ø  Necessity	
  of	
  working	
  with	
  
the	
  situaPons	
  as	
  they	
  
arrive	
  and	
  adapPng	
  to	
  a	
  
change	
  on	
  the	
  fly.	
  

-­‐-­‐-­‐-­‐How	
  did	
  it	
  start?	
  
	
  
Ø  Most	
  remote	
  community	
  

in	
  Ontario.	
  
Ø  Highest	
  cost	
  of	
  electricity	
  

generaPon	
  due	
  to	
  
transports	
  costs	
  of	
  diesel	
  
fuel.	
  

Ø  Planned	
  community	
  
growth.	
  

Ø  Prior	
  –	
  failed	
  –	
  
experience	
  with	
  wind	
  
energy.	
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Project Case Study---Fort Severn 
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Project Case Study---Fort Severn 

Some-mes	
  you	
  work	
  against	
  -me…	
  

…cause	
  the	
  next	
  day	
  it	
  snowed!	
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Project Case Study---Fort Severn 

Some-mes	
  you	
  work	
  in	
  the	
  dark!	
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Project Case Study---Microgrid Testing Center 
-­‐-­‐-­‐-­‐What	
  did	
  we	
  do?	
  
	
  
Ø  The	
  TesPng	
  Centre	
  will	
  focus	
  on	
  

micro-­‐grid	
  soluPon	
  tesPng,	
  and	
  
system	
  soluPon	
  design	
  and	
  
smart	
  grid	
  assessment	
  services.	
  

Ø  The	
  Test	
  Centre	
  will	
  allow	
  us	
  to	
  
simulate	
  proposed	
  smart	
  
microgrids	
  with	
  their	
  unique	
  
characterisPcs	
  under	
  near	
  real	
  
life	
  condiPons	
  verifying	
  steady	
  
state	
  and	
  dynamic	
  performance	
  
including	
  stability,	
  reliability,	
  
power	
  quality	
  and	
  safety	
  of	
  the	
  
microgrid	
  system	
  in	
  both	
  
islanded	
  and	
  grid	
  connected	
  
modes.	
  

Ø  The	
  results	
  of	
  this	
  tesPng	
  will	
  
provide	
  confidence	
  to	
  uPliPes	
  
and	
  investors	
  to	
  support	
  smart	
  
grid	
  technology	
  and	
  systems	
  
implementaPon	
  and	
  to	
  facilitate	
  
field	
  tesPng.	
  

-­‐-­‐-­‐-­‐What	
  will	
  we	
  learn?	
  	
  
	
  
Ø  Not	
  everyone	
  supplier	
  in	
  

the	
  market	
  has	
  real	
  
project	
  experience	
  in	
  
microgrid	
  control	
  systems.	
  

Ø  Sound	
  knowledge	
  and	
  
beeer	
  understanding	
  
about	
  each	
  part	
  of	
  the	
  
tesPng	
  process.	
  

Ø  The	
  complexity	
  of	
  the	
  
TesPng	
  Centre	
  highlights	
  
the	
  potenPal	
  complexity	
  
of	
  real	
  world	
  Microgrid	
  
applicaPons.	
  

-­‐-­‐-­‐-­‐How	
  did	
  it	
  start?	
  
	
  
Ø  Ontario	
  is	
  building	
  one	
  of	
  

the	
  most	
  advanced	
  
electricity	
  grids	
  in	
  the	
  
world.	
  	
  

Ø  The	
  Smart	
  Grid	
  Fund	
  has	
  
been	
  supporPng	
  innovaPve	
  
projects	
  to	
  develop	
  a	
  
modern	
  and	
  intelligent	
  
electricity	
  system	
  since	
  
2011.	
  

Ø  Canadian	
  Solar	
  submieed	
  
an	
  applicaPon	
  and	
  was	
  
awarded	
  funding	
  for	
  the	
  
microgrid	
  tesPng	
  center.	
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Microgrid Control System 
PV system 
Wind Turbine 
Flywheel 
Battery Storage System 
Load Banks 
Diesel Gensets 
Grid Simulator 
PV Solar Simulator 
Wind Simulator 
Forecasting 

 

Project Case Study---Microgrid Test Center 
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System Change Framework 

Socio-­‐Economic	
  and	
  Capacity	
  Building	
  
	
  
Ø  Helping	
  communiPes	
  understand	
  renewables	
  in	
  remote	
  microgrids	
  can	
  be	
  of	
  benefit.	
  
Ø  Providing	
  temporary	
  employment	
  to	
  community	
  members	
  during	
  construcPon.	
  
Ø  Training	
  local	
  community	
  members	
  to	
  monitor	
  and	
  maintain	
  systems.	
  

	
  

Policy	
  D	
  
	
  
Ø  The	
  CSI	
  team	
  works	
  in	
  line	
  with	
  the	
  established	
  government	
  funding	
  and	
  uPlity	
  policies.	
  
Ø  Government	
  funding	
  policies	
  slow	
  the	
  progress	
  of	
  projects	
  because	
  the	
  funding	
  takes	
  too	
  long.	
  
Ø  UPliPes	
  are	
  new	
  hybrid	
  renewable	
  systems	
  and	
  slow	
  to	
  process	
  applicaPons.	
  

Technical	
  C	
  
	
  
Ø  Worldwide	
  project	
  development,	
  system	
  analysis	
  and	
  design.	
  
Ø  CSI	
  works	
  to	
  understand	
  the	
  needs	
  of	
  all	
  partners	
  in	
  a	
  project	
  –	
  communiPes,	
  uPliPes,	
  suppliers,	
  etc.	
  
Ø  Need	
  to	
  consider	
  future	
  demands	
  along	
  with	
  the	
  current	
  needs.	
  




