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Advantages of the AHF three-level topologyThe working principle of AHF

Grid current Load current

Power grid load

Compensate current

Nonlinear loads

Active Harmonic Filter

Current distortion rate of AHF ablation Current distortion rate after AHF input

Active Harmonic Filter operate on the basis of a three-level neutral clamping (NPC) topology. As shown in the 
figure below, the traditional two-level topology circuit structure consists of 6 IGBTs (2 IGBT power devices per 
phase pin and current path) and 12 IGBTs in each phase pin and current path in a three-level topology There are 
4 IGBT power devices on it).  A three-level topology circuit can generate three voltage levels at the output, 
including DC bus positive, zero, and DC Negative bus voltage. The two-level topology circuit can only output 
positive and negative voltages. At the same time, the three-level topology circuit also ensures higher quality and 
better harmonic transmissionvoltage, thereby reducing the output filter requirements and associated costs.

Dual-level topology circuit Three-level NPC topology

Current and switching output voltage for a 
dual-level topology

Current and voltage of the three-level NPC 
topology

The main advantages of the three-level NPC topology

Low loss

Only half of the switching voltage is used, 
which reduces the loss of semiconductor 
switching. The use of a three-level solution 
solution is conducive to reducing circuit 
losses and maintaining higher efficiency, 
thus conforming to the concept of energy 
saving.

Smaller output ripple current

The three-level NPC topology maintains 
a lower ripple output current, thanks to 
its high quality output voltage. Improve 
product performance and reduce the 
demand for internal filtering.
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AHF：Rack-mount module diagram AHF：Wall-mounted module diagram 
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AHF：Vertical installation module diagram AHF：Plug in dimension diagram
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静止无功发生器的工作原理

SVG 3P3W和3P4W平衡三相负载

 

Nonlinear
  loads

Balance three-phase 
load neutral line 3P4W

 
 

The SinE series SVG can be 
used in three-phase three-wire 
systems and three-phase 
four-wire systems to balance 
three-phase loads or reduce 
neutral loads. Therefore, in 
rural areas with severe imbal-
ances, and in some industrial 
applications, the SinE series 
SVG is the ideal solution.

L series SVG
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The working principle of SVG

SVG 3P3W and 3P4W balance three-phase loads

Advantages of the SVG three-level topology

Current
Voltage
Compensate current

Compensate current

Compensate current

Load current

Load currentGrid voltage/current

Grid side CT detection point (open loop)

Static Var Generator operate on the basis of a three-level neutral clamping (NPC) topology. As shown in the 
figure below, the traditional two-level topology circuit structure consists of 6 IGBTs (2 IGBT power devices 
per phase pin and current path) and 12 IGBTs in each phase pin and current path in a three-level topology 
There are 4 IGBT power devices on it).  A three-level topology circuit can generate three voltage levels at 
the output, including DC bus positive, zero, and DC Negative bus voltage. The two-level topology circuit 
can only output positive and negative voltages. At the same time, the three-level topology circuit also 
ensures higher quality and better harmonic transmissionvoltage, thereby reducing the output filter require-
ments and associated costs

Dual-level topology circuit Three-level NPC topology

Current and switching output voltage for a dual-level 
topology

Current and switching output voltage for a 
dual-level topology

Low loss

Only half of the switching voltage is used, 
which reduces the loss of semiconductor 
switching. The use of a three-level solution 
solution is conducive to reducing circuit 
losses and maintaining higher efficiency, 
thus conforming to the concept of energy 
saving.

The main advantages of the three-level NPC topology

Smaller output ripple current

The three-level NPC topology maintains 
a lower ripple output current, thanks to 
its high quality output voltage. Improve 
product performance and reduce the 
demand for internal filtering.

SinE Series SVG

SinE Series SVG
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SVG：Plug in dimension diagram
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Cooling Requirements for SVG Cabinets
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Grid side

load

CT detection point

SVG Capacitive reactor group

HMI

RS485/DO

 Power line CT current signal Control model

Performance Comparison between Traditional Capacitor Compensation 
and SVG+Capacitor Hybrid Reactive Power Compensation

Working principle of hybrid reactive power compensation scheme (SVG 
module+intelligent/ordinary capacitor reactive power compensation)

SVG+LC hybrid compensation Traditional reactive power compensation
Implementation of step-by-step switching 
compensation for capacitor reactor group
The SVG module can cover all blind spots and 
achieve infinite switching

Load reactive power demand
LC Compensation capability

Lack of compensation
Over supplementing

May lead to over supplementation 
and under supplementation

Load reactive power demand
LC compensation capability
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China Southern Power Grid Co., Ltd     LVR

State Grid JiangSu Electric Power Co., Ltd     SVG State Grid ShanXi Electric Power Co., Ltd     SVG

State Grid Xizang Electric Power Co.Ltd     BSVG Times FAW Power Battery Co., Ltd.    AHF&SVG Shuangliang Silicon Materials (Baotou) Co., Ltd. AHF

Qujing LONGi Silicon Materials Co., Ltd.    AHF Inner Mongolia Zhonghuan GCL Photovoltaic 
Materials Co., Ltd.    AHF

Grid applications

Materials
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Beijing West Railway Station     AHF

Shanghai Jiading Metro     AHF

Hong Kong Metro     AHF Sky Eye (FAST)     AHF Shanghai Oriental Pearl     AHF

China Aerospace     AHF Hangzhou Asian Games     AHFHangzhou Ring Expressway Tunnel     AHF

Rail transit

With the rapid development of urban highways, the use of nonlinear loads such as a large number of monitor-
ing equipment and LED lighting equipment has generated a large number of 3rd harmonics, resulting in the 
center line.The current is very large. At the same time, in the high-speed tunnel, in addition to lighting, the use 
of inverter fans will also produce 5, 7, and 11 harmonics. harmonic pollution and reactive poweretc. will have a 
great impact on the quality, equipment capacity and service life of the tunnel power supply system.

Public facilities
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Yangtze River Delta Digital Financial Data Center 
AHF&SVG

Chengdu Intelligent Computing Center  AHF&SVG Guangzhou Yuexin Semiconductor Technology Co., Ltd. 
AHF&SVG

Guangdong Fenghua High-tech Co., Ltd.    AHF

Guangzhou Big Data Center     AHF&SVG Guangzhou Telecom Building     AHF&SVG Xiamen Silan Jike Microelectronics Co., Ltd. 
AHF&SVG

Zhejiang Lishuixin Wafer Semiconductor 
Technology Co., Ltd.     AHF

Data Centers

semiconductor
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Guizhou Jinze New Energy Technology Co., Ltd. AHF

Risen Energy Co., Ltd.     AHF

Chuzhou Jietai New Energy Technology Co., Ltd. 
AHF&SVG

JinkoSolar Corporation     SVG
 

By-Health Inc. AHF

Dongguan Dongyang Biologics Co., Ltd. 
AHF&SVG

Guangdong Lanbao Pharmaceutical Co., Ltd. 
AHF&SVG

Wencheng Wahaha Hongzhen Food Technology 
Co., Ltd. AHF

New energy

food、medicine
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Hainan Yisheng Petrochemical Co., Ltd.    AHF&SVG

Sinopec Ningbo Zhenhai Refining & Chemical   AHF CNOOC Hegang Self-Owned Power Plant    SVG Xuzhou Zoomlion Cement Co., Ltd.     AHF

Gezhouba Laohekou Cement Co., Ltd.      AHF Burnley Sapphire Ltd.         AHF

Shandong Alliance Chemical Co., Ltd.      AHF

Shandong HSBC Petrochemical Group Co., Ltd. 
AHF&SVG

Petroleum and 
petrochemical

other
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