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Huawei using Artificial Intelligence (AI): 
Reshaping the PV Industry with smart inverters
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What is the use of  AI

1. Efficiency – Power generation and O&M

2. Accuracy – Highly accurate recognition of fault events

3. Speed – Analyze data quickly 

4. Cost – Reduce labor

5. Higher yield – Increase  plant availability



1. MPPT Technology 

2. Fire protection – AFCI

3. String Health Analysis – IV Curve Diagnosis

Integrated AI with Huawei Inverters



Smart MPP Tracking Algorithm
Smarter & Faster Multi-peak Tracking for Higher Yields

Full Range MPP Tracking
< 200ms
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Multi-peak tracking Fast MPP Tracking when solar radiation 

vary

Smart Multi-peak MPPT Algorithm

• Auto Identification of Multi Peak 

• Milliseconds Tracking via Huawei Patented Algorithm

• Static MPPT Efficiency >99.9%, Dynamic MPPT Efficiency >99.69%

1- MPPT Technology



Speedy arc fault protection by 
inverter shutdown in 2.5s

Accurate arc fault detection via 
local neural network algorithm

Self-learning new arc features 
with AI model

- HUAWEI inverter keeps self-learning new arc feature to accurately protect 
system from arc fault, even under complex noise

What is AI Powered AFCI?

AI Powered 
Active Arcing Protection 

2- Huawei  AI  powered AFCI  feature

…
.

Arc Detection Challenges

Arc noise is generally weak and only accounts for 0.1% 
of the normal current signal, it is difficult to detect and 
often leads to missing detection

Inverter/Loads/Grid interference signals, as 
well as spectral overlay with normal current 
signal leads to faulty detection



Smart I-V Curve Diagnosis



Smart I-V Curve Diagnosis
5 GW+ Application Worldwide for Elevated O&M Efficiency

Smart O&M

Ground-mounted PV Plant in Turkey 

4 MW Failure Rate 3%

Ground-mounted PV Plant in Malaysia

49 MW Failure Rate 12.1%

Accurate Failure Diagnosis & 
Recovery Suggestions Provided Ground-mounted PV Plant in Golmud

40 MW Failure Rate 1.42%
Portfolios of PMGD projects in Chile

14.5 MW Failure Rate 0.74%

Diode Short Circuit

Step 1 - Inspect modules.
Step 2 - If burning happens in connection points, 
replace the module.
Step 3 - If not, use IR camera to find internal 
failures.
…

How to Solve
Diode Short Circuit

Step 1 - Inspect modules. If there are shades, 
eliminate them.
Step 2 - If not, check if there is dirt on the surface 
Step 3 - If not, check if any module has a broken 
glass panel.
…

Top 4
PV Module Failure

Abnormal Output Current

Open-circuit String 

Glass Breakage/Hidden Crack

How to Solve
Abnormal Output Current

Smart I-V Curve Diagnosis



Diagnosis Result Overview
1. Displays the Faulty type, description 

troubleshooting suggestion of each 
string

2. 14 types of faulty can be diagnosed

Comparison Analysis of I-V 
Curve 
1. IV curve scans 128 sample points of 

inverter strings for analysis which is 
more than TUV requirement

I-V Curve diagnosis Report



Case Study of Smart IV Curve Diagnosis –
Jubaili Bros PV plant, Jebel Ali Freezone



Remedy Suggestion to clear the fault



Prospective AI features upcoming

1. Passive technology leads to peace of mind 

2. IV Curve diagnostics is an underutilized solution 

3. AI helping to make solar the #1 choice for power generation in 
our regions



Thank you !


