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Sales office Manufacturing facility Total Solutions contracted  
/ late stage projects 

Highlights 

Global Footprint and Brand 

Solar Power Plants Built and Connected  

Company Overview 

Founded in Ontario, 2001 

Listed on NASDAQ (CSIQ) in 2006 

Over 8,000 employees globally 

Presence in 18 countries / territories 

> 13 GW of solar modules shipped cumulatively 

> 1.8GWp solar power plants developed, built 
and connected (incl. Recurrent) 

Yield Co expected to be launched in the quarters 
ahead 

Top 2 solar company by MW shipped, revenue 
and profits  in 2015* 

2015 Revenue: $3.5 Billion 

2015 Shipments: 4.7 GW 

2015 Net Income: $172 Million 

2016 Shipment Guidance: 5.4 – 5.5 GW 

*Source: Factset, company analysis 

Canadian Solar Inc. 



Major Challenges 

Canadian Solar Inc. 

Financial 

Regulatory 

Tech 



Financial Challenge:  Bankability of the Project 

Canadian Solar Inc. 

Return 

•Is the return on investment attractive? ROR % 

•What would be the revenue generated? Excess Energy paid by Utility? 

•Generate stable cash stream?  

Risk 

• What risks to take and how much? 

• Proven track record on the selected technology, EPC, JV-partners? 

• Is there sufficient measure to mitigate the risk? 

• Stable Country Credibility rating, forex forecast? 

Viable 

• Large enough to attract institutional investors? 

• Any other external factors might impact the development of the 
Microgrid system? 

• What is the off-taker? 

 



Financial Challenge:  Ownership Structure 

Canadian Solar Inc. 

Direct Ownership   

Joint Ownership 

Third-Party Ownership 

Power-Purchase Agreement (PPA) 

Leases 

Energy Savings & Performance Contractor 



Financial Challenge:  Funding Vehicles 

Canadian Solar Inc. 

Source: Siemens_Deep Dive on Microgrid Financing, Nov 2014 



Tech Challenge: Managing Renewable Power Output Fluctuations 

Inherent volatility of renewable energy can 

compromise grid stability 

The renewable energy integration solution must 

address requirements traditionally fulfilled by 

diesel generation (base load) 

 Frequency and voltage control 

 Sufficient spinning reserve 

 Sufficient  active and reactive power supply  

 Peak shaving and load levelling 

 Load sharing between generators 

 Fault current provision 

Renewable energy generation capacity should 

be sized to maximize ROI and fuel savings 

 

Canadian Solar Inc. 



Tech Challenge: Integration & Enabling Technologies 

MicroGrid Integration Technologies Average 
Renewable 

Energy  
Contribution 

Maximum 
Renewable 

Power 
Penetration 

No integration technology 7 - 10% 20 – 30% 

Power control & Optimization (GEN+RE) 10 - 15% 20 – 50% 

Microgrid stabilising (high power; low 
energy) 25 - 40% 100% 

Power control & Optimization 
(Gen+RE+Load) 60 - 80% 100% 

Energy storage (low power; high energy) 100% 
 

100% 
 

Note:  Percentages vary between wind/diesel and solar/diesel Energy contribution is the measure for fuel 
savings 

Canadian Solar Inc. 



Tech Challenge: Grid Stabilizing versus Energy Storage – Applications 
Integrating RE 

Application Time Frame Energy  Power 

1 Standalone (diesel off) millisec low high 

2 Stabilize (f,V support) seconds low high 

3 Statcom (Power Quality) seconds zero high 

4 Spinning Reserve 
seconds/ 
minutes 

medium high 

5 
Smoothing (Renewable 
Energy) 

minutes medium medium 

6 Shaping (Peak Lopping) minutes/hours medium Low 

7 Shifting (Load levelling) hours high low 

Canadian Solar Inc. 



Tech Challenge: Design Steps for Microgrid 

Canadian Solar Inc. 

1. demand assessment and 
forecast 

2. Generation assessment 
and forecast 

3. Demand response 
management plan / security 

analysis  

(Safety Margin, Standard 
Deviation etc) 

4. Mathematical model and 
data verification 

5. System sizing and 
preliminary design 

6. Technology requirements 
and selections  

(PV, Wind, Diesel, Hydro, 
Central Control, multiple 

control network) 

7. Power system simulation & 
problem identification 

8. Design and technology 
review 9. Final Design 



Conclusion 

Good acceptance and support from the public, and efficient permitting 
process. 

Fix first the network and distribution problems; generation at point of 
losses. 

Not enough bankable off-takers and no long-term PPAs  direct PPAs 
enable growth, i.e. Public Transport or Councils. 

Increasing corporate social responsibility and sustainability targets of 
companies are important drivers. 

New business models will emerge (game-changers) 

Solar is affordable now and happening 

And yes, we’re ready … and yes, we can deliver and move forward very 
quickly. 
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Why Canadian Solar? 

A Bankable Partner 

Tailor made technical solution with high flexibility on Financial and 
Business models 

In-house Microgrid research and development lab in Canada Headquarter 

A Strong global reputation with trusted top tier tech solution provider 

Highest PV Module quality in the industry 

Global warranty provider with local/regional office support 

Canadian Solar Inc. 



CSI MicroGrid One-Stop Shop Service - Turnkey 

Canadian Solar Inc. 



Canadian Solar Inc. 

CSI MicroGrid One-Stop Shop Service – Power Analysis & Verification 



MicroGrid Test Centre Services  

----What will MTC offer? 

 

MTC will focus on micro-grid solution testing, and system solution design and smart grid assessment 

services. 

MTC will allow  to simulate proposed smart microgrids with their unique characteristics under near 

real life conditions verifying steady state and dynamic performance including stability, reliability, 

power quality and safety of the microgrid system in both islanded and grid connected modes. 

MTC offers dynamic simulation, system analysis, and modelling service which finds the optimal 

system, energy storage sizing, control system strategies, using the Canadian Solar MTC simulation 

package developed in PSCAD, for both islanded and grid-connected systems.  

The results of this testing will provide confidence to utilities, investors, and CSI to support smart grid 

technology and systems implementation and to facilitate field testing. 

 
Hardware Simulation Services 

 

 
Software Simulation Services 

 

 
System Analysis and Design Services 

 

Energy Planning Software 
 HOMER 
 PVSYS 
 MATLAB 

Power System Analysis Software 
 PSCAD/EMTCP 
 MATLAB 

Energy planning 
Modeling  
Real/historical data 
Analysis 
Energy Sizing 

 
Dynamic analysis 
Modeling & Development 
Validation  
Analysis 
Power Sizing 

Canadian Solar Inc. 



Canadian Solar Inc. 

CSI MicroGrid One-Stop Shop Service – Energy Storage 
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20 www.canadiansolar.com 

THANK YOU 

yu.chan@canadiansolar.com 


