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Area Project Site

Yunlin 187

Changhua 105

Tainan 90

Chiayi 79

Pintung 40

Hualien 25

Taitung 17

Kaohsiung 12

Taichung 11

Taoyuan 11

Hsinchu 9

Nantou 6

Taipei 6

Yilan 6

Miaoli 2

Keelung 1

New Taipei 1

Total 608
* Including projects in operation & under construction

Distribution of 

Rooftop Projects

Introduction of

Sinogreenergy



2016~2019 

Development of

Ground-Mount 

Projects

Introduction of

Sinogreenergy



Current O&M Situation

Background & 

Motivation

 By manual review (Visual Inspection)?

 How about monitoring 500 projects?

 Automatic judgement? Threshold?

 What should be prepared before dispatching 

manpower to the field?

Which curves are abnormal?

How  to select the 

threshold?

Human

Eyeball

For Example:

96 MPPTs in only one 

project site

Monitoring System



Model

Power Prediction 

Engine
Only 7-day Learning

for each Project Sits

No Specific Parameters

to input 

 Location / Sea-Level

 Inclination / Azimuth Angle 

 PV Module 

(type/vendor/PAN file)

 Inverter (type/supplier)

Finger-Print is built 

by each power plant

In-situ analysis

in every 5-min

Prediction

Measure Value

Irradiation

Power Prediction Engine

– Machine Learning



Algorithm

Fault Detection

Fault Detection Algorithm 

𝒙𝒊 (𝑨𝒃𝒏𝒐𝒓𝒎𝒂𝒍)

𝒙𝒊 (𝒏𝒐𝒓𝒎𝒂𝒍)



Algorithm

Failure Mode 

Diagnosis

Knowledge Database 



Verification

Failure Mode 

Verification

Shadowing



Verification

Failure Mode 

Verification

Inverter Thermal Degradation



Verification

Failure Mode 

Verification

Fuse Burnt & String Issue



Verification

Failure Mode 

Verification

Field Site Outage



System

Fault Detection &

Failure Diagnosis 

System

Fault Detection & Failure Diagnosis

Failure Mode

Judgement



Alert

Alert through 

Mobile & e-mail 

Message

Alert through IOT Device for User



System Development

Learning Curve

System Learning Curve vs. O&M Practice



System Precision

Fault Detection &

Failure Diagnosis

Precision

The precision for fault detection : 99.2%

The precision for failure mode diagnosis : 92.3%



System Application

Power Loss & 

Faulty Capacity 

Ranking

O&M Priority



System Application

Reply Statistic

Manpower & Resource Management



Benefit

Energy Yield 

Improvement

Energy Yield Improvement                        
0.16 kWh/kWp (4.7%)

With: 3.65 (120 sites)

Without: 3.49 (120 sites)



Benefit

Energy Yield 

Comparison in 

the same 

Geographic & 

Weather 

Condition

Energy Yield Improvement
1.8% ~ 4.9% (in Yunlin County)



Achievement

Publication in 

EU PVSEC 2019

Oral Presentation (5BO.5.3)

23 highest scored abstracts (from 900 worldwide submitted abstracts) 

are invited to submit a paper for peer review in the scientific 

journal ”Progress in Photovoltaics”.

 Edited By: Martin A. Green, Ryne P. Raffaelle, Tim M. Bruton, 

Jean-Francois Guillemoles

 Impact factor: 6.456

 ISI Journal Citation Reports ©  Ranking: 2017: 10/97 (ENERGY & FUELS)
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attention !
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