
Smarter PV, Better Return 
FusionSolar Smart PV Solution 



Cooperation Introduction 
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170+ 
Countries 

129 
Fortune Global 500 

176,000 
Employees  

36 
Joint innovation 

centers 

16 
R&D centers 

79,000 
R&D 

employees 
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2016 H1 Sales Revenue increased by 40% 

Billion USD 
2011 2012 2013 2014 2015 2016E 

60.8  

81.8 

32.3  35.4  
39.5  

46.5  

2015 Revenue  60.8 
Billion 

36.8 26.4  
2016 H1  2015 H1  
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Continuous Strong Investment in Innovation 
Invested in total 9.18 Billion USD 2015 

Accounts for 15.1% of sales revenue 

Accumulated >37 Billion USD in past 10 years  
6.54 

1.13 1.43 1.87 
2.38 

2.95 

3.95 

4.83 
5.07 

2006 2007 2008 2009 2010 2011 2012 2013 2014 

9.18 

2015 

Billion USD 
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No.1 International Patent Application in 
2015 

3898 

2442 
2155 

1683 1593 1481 1457 1381 1378 1310 

Huawei Qualcomm ZTE Samsung Mitsubishi  Ericsson LG SONY Philips HP 

Accumulated:  52,550 pcs Chinese Patents 
                30,613 pcs Overseas Patents 

                        90% of total are innovative patents 
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Brazil 

Mexico 

US 
Egypt India 

China 

Russia 

TAC (Technical Assistance 
Centers) GSPC (Global Spare Part 
Operation Center) 

GTAC (Global Technical 
Assistance Centers) 

GSLC (Global Spare Part Logistic 
Center) 

134+  Spare Parts Logistic 
Center 

22,000+  
Service Staffs 

170+  
Countries 

300+  
Field Stock Location 

Hungary Romania 

Malaysia 

Where there is our product, there is our 
service 
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•  2 Regional Headquarters 

•  20+ Representative Offices 

•  75 Countries & Regions  

•  10,000+ Employees 

•  4000 R&D Employees 

•  8 Training Centers 

•  1 Global Technical Assistance 
Center 

Huawei in 
MEA 
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Smart PV Business 
Achievements 



 
10 

19.5 28.3 
43.5 

22.5 

32 

26.5 

2014 2015 2018E 

GW 

Central 
String 

24.64  36.19  47.07  

34.26  
30.81  

38.71  

2015 2018E 2020E 

GTM: The Global PV Inverter and MLPE Landscape 
2016 

Central 
String 

GW 

IHS: Global Inverter Shipment & Prediction 
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Source: IHS 
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21000 
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15000 

2014 2015 2016E 
Global Order Global Shipment 

PV Inverter No.1 on Global Shipments (MWac) 

  Market Share Shipment(MW)  

Source: GTM Research's Global PV Inverter and MLPE Landscape 
I.H.S. PV Inverter Market Tracker q1, 2016 
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Challenges in PV Investment  
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201
2 

201
3 201

5 

20 Years 
Lifespan 

Satcon 
Bankrupted  

Advanced Energy 
Withdrawal 

Power-one 
Acquired by ABB 

Selecting a reliable long-term partner is critical 
for PV business which lasts for 20+ years 
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Inefficient O&M 

•  170 strings per MW, only 1 ~ 2 
MPPTs 

•  String mismatch by shadowing, 
different orientation 

100MW PV plant: 400,000 PV 
modules, 40,000 fuses, 1,400 
fans and 200 inverters. 
•  Frequent human inspections 

required; 
•  Experts required for failures. 

•  Fans needs replacement every 
5 years. 

•  IP54 protection, no effective 
prevention against dust or rain. 

•  Fuse and other vulnerable 
parts, high failure rates. 

Low Reliability Power Loss 



 
16 

FusionSolar,  
The World Leading Smart PV 
Solution 



  
Simplified energy flow network 

Non-fuse/fan/combiner; 24 modules per string  
Supports solar tracking system  

Supports fishery and agricultural sensors 

Open and high speed wireless network 
Cloud and big data analysis 

Open platform and  open source cloud OS 

Centralllized management 
Less- attendance at remote side 

Intelligent management & 
 automatic operation 

Industry-level Sensor & Controller 
l Drone-controlled cleaning robot  
l Specifics：roller blind machine, oxygen 

maker,sprinkler,etc. 

l Environment Data：humidity、temperature、
wind 

l Soil and water condition 

Automatic O&M Simple  Fully Digitalized 

Smart PV  
Controller 

Transformer Smart array controller 

Smart PV LTE 
Transmission System Plant Management  System 

 Cloud Management Center Big Data Mining 

Booster 

On-grid 

Stray & Bracket 

Management & Analysis System 
Cloud 

Pipe 

Device 

Cloud 

PV Array 

PV Plant 

Power Grid 

Data Collection 

Data Transmission 

Data Processing 



Power & Data Flow PV Yield &  
Data Collection 

Data Analysis & 
Operation Management 

Cloud 

• Data storage, management and analysis 
of  

   GW-size plants with Fusion cloud 
platform 

• Smart IV Curve Diagnosis 

FusionSolar 

• PLC transmission（ Hisilicon 
Chipset） • String monitoring at accuracy 

0.5% • 96 MPPT / MW 

•  IP65 , natural cooling  

• None fuse   

Smart PV 
Controller 

PLC 

4G LTE 

24pcs modules / 
string 

• Hard to locate fault in the fiber ring 
network  

DC  
Combiner 

Inverter & 
Inverter 
Room 

Conventional 

• Lots of fuse and other vulnerable 
parts  

• Container protection and air 
cooling • String monitoring at 
accuracy 3% • 1~2 MPPT / MW 

• Only Rough 
Monitoring  

• RS485 
cable 

•  Fiber 

22pcs modules / 
string 



Dust Detention 
inside of Inverter 

Door Open for Heat 
Dissipation 

Dust Detention in 
Inverter Room 

Fired Inverter House 

IP54, Fan Cooling 

Conventional 
Solution 

The natural cooling design is a mature & 
approved technology originate from Huawei’s 
rich experience on telecom products, 
especially RRU. 

IP65, Natural Cooling 

Smart PV Solution 



1 MW Plant 
1~2 Central 

Inverters 
1 ~ 2 MPPTs 

Conventional 
Solution 

1 MW Plant 
24 pcs * 

SUN2000-42KTL 
96 MPPTs 

Smart PV Solution 

Shade 

90 ％ 

90 ％ 

90 ％ 

50 % 

M
P

P
T 1 

１００％ 

１００％ 

１００％ 

５０％ Shade 

MPPT 
1 

MPPT 
2 

MPPT 
3 

MPPT 
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Circuit board Cooling Fans 

Capacitors Ventilation System SPD Module 

Air Filter 

Fuse 

Power Module 

Switch 

Screen 

Central Solution 
 >50 Types Spare Parts 

Smart PV Solution 
Only 1 spare part 
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Smart PV Solution Conventional 
Solution 



Data Logger RS48
5 
AC Power 
Line 

PLC 

SmartLogger 
•  No RS485 Required, Cost Saving 
•  Fast Fault Location, Simple O&M  

Conventional 
Solution 

Smart PV Solution 



Traditional Testing 
Method Smart PV Testing Method 

Inspection Volume 1% Casual Inspection Full Inspection 

Time Taken 2~3 days / 10 MW <10min/block, <30min/10MW 

Engineers Required 2~3 People On-site Free, On Line 

Report Issuing Afterwards diagnosis report 
analysis Automatic diagnosis report generation 

0.5% Accuracy Fault Detection 



Early Recovery 

Early Discovery 

Early Prevention 
FusionSolar Cloud Management Center 



Smart O&M 

Yield Increase > 2% 
100 MW will gain 
5,000,000 USD more 
returns in 25 years. 

Facility Fault Rate < 0.4% 
( The Conventional > 2%)  
Inverter availability is up to 99%. 
System availability is up to 99.99%. 

Safe &Reliable  Higher Yield 

O&M Efficiency Up > 50% 
100 MW will save 6,500,000 USD in 
25years 



Smart PV 
Solution 

Conventional 
Solution 

Yields 
Increased >2% 

200MPPTs / 2MW, Reducing mismatch, 
increase power generation by 0.5%-2% 

Euro Efficiency 98.6%: 0.5%~0.8% 

Lower self-consumption: 0.4%-0.8% 

Less failure impact, quick recovery: 0.4%-0.8%	

1100V Max Input voltage, reduce cable loss: 
0.2%~0.5%	



Conventional	

100MW PV 
Plant for 25 

Years calculated 
by 0.06 $/ Kwh 

 

Smart PV	
Convention
al	

Panel	 Panel 

Componen
ts 

0.003 $/
W 

Cable 0.002 $/
W 

Labor 0.004 $/
W 

SUM 0.01 $/W 

Other Other 

Higher yields by over 
2%  

5 Million 

6.45 
Million 

Easy O&M, saving 
OPEX by 0.0645 
$/W 

Smart PV 

Smart 
PV 

Central 
Solution 



Case Study 
FusionSolar Smart PV Solution 



•  Capacity: 590MW 
•  Location: Golmud, Qinghai, China 
•  Land Occupation: 14.62 km2 

  
Total 

Capacity COD 
Capacity of 
Smart PV 
Solution 

Phase I 200MW Oct. 29th. 2011 / 
Phase II 100MW Dec. 31st. 2012 4MW 
Phase III 200MW Dec. 27th. 2014 130MW 
Phase IV 60MW Jan. 11st. 2016 60MW 

Phase V 30MW Jun. 1st. 2016  30MW 



590MW, Golmud, China 

Inverter 
Model 

Installed 
Volume MW Percentage COD Running 

days 
Annual 

failure rate 
Availabilit

y  
Station phase II SUN2000-20KTL 200 sets 4 4% 17th Dec 2013 963 days 0.189% 99.998% 
Station phase III SUN2000-28KTL 4939 sets 130 65% 27th Dec 2014 583 days 0.252% 99.996% 
Station phase IV SUN2000-40KTL 1790 sets 60 100% 11th Jan 2016 207 days 0.390% 99.996% 
Station phase V SUN2000-50KTL 700 sets 30 100% 1st Jun 2016 Commissioning Period during this Assessment 

Central 
Solution Smart PV Solution 

Module power (W) 255 255 / 

Qty. of Module 16,000 16,000 / 

Module Capacity 
(kW) 4,080 4.080 / 

Energy Yield 
(kWh) 19,653,917 20,050,87

2 
2.02% 
Higher 

Station Phase II - 4MW Central Solution VS 4MW Smart PV Solution 
Yield Comparison from Jan. 2014 to Jul. 2016 
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Smart 
O&M Reliable 

Safe Higher 
Yields 


