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AHF operating principle

-Composed of electric power elements such as high-speed
DSP(Digital Signal Processor), IGBT, etc.
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Source of Harmonic Currents

« The distorted form of currents via harmonics is generated by
the load of an electric power system and the nonlinear char-
acteristics of the device, so the harmonic currents are usually
generated from a device using a power electronics element
mostly.

- SCR AC Phase Controller (Heater)

- Uninterruptible Power Systems (UPS)

- Lighting Equipment(DIMMER)

- Inverter(V.V.V.F)

- DC Power System / Charger

- AC / DC Inverter

- Frequency Converter

- Arc Furnace, Induction Furnace, Welding Machine
- Office Equipment, Home Appliance

Damage Due to Harmonic Currents

+The harmonics generated from a system have a fatal ef-

fect on other power equipment as well by being intro-
duced into the whole power system with staying in the
generating equipment only.

- Generation of burns and fires due to overcurrents and overheating

- Induction trouble in the communication cables - Malfunctioning
of the automatic control system

- Output drop or start failure of the emergency power generator

- Malfunctioning of controllers

- Generation of noises and vibrations

- Dielectric breakdown of transformers and cables

- Drop of power factors and burning of condensers

- Increase of leakage currents

- Drop of power transmission capacity of transformers and cables

Major Function of AHF

«AHF is a harmonic generator to analyze and remove the

harmonics generated from a nonlinear load.

This enhances the power factor by improving the reac-
tive power, improves the unbalanced load, reduces the load
capacity(kva), reduces the voltage harmonic distortion
rate(THDV), reduces the voltage drop in transformers and
cables, and reduces heating. In addition, these can be easily
installed in parallel, and two or more ones can be operated in
parallel to enable selection of capacity necessary for the im-
provement of power quality.
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Technical Description of AHF

Feature of AHF

«AHF has no limitation on selection through diversification
of capacity, and can select and use as many compensation
currents as necessary. In addition, these can be operated
in parallel to be increased up to a maximum of 600A,
and each module is furnished with a control to be used
independently.

-Diverse capacity (50A ~ 300A)

‘-']

50A
Wall Moung Type

300A
Cabinet Type(MAX 6BAY)

«Extension of Capacity Through Parallel Operation
- Can be most conveniently increased up to 25A ~ 300A (based

on 380V) so that a maximum of 6 ones can be operated in paral-
lel.

6712 REo| HHETY

(% 6)

L}
LT
=
«Removal Of Harmonic Currents

- The harmonic currents generated from the nonlinear load can be
removed up to a maximum of 97%..

«Improvement Of 3P Unbalance

- Improvement of unbalance between phases depending on the
use of 1P load in a 3P 4-wire system

+Open / Close Loop

- Precise control is possible by using an Open / Close Loop control
technology.

«Setting of Individual Harmonic Degree Attenuation Rate
- Harmonics can be selectively removed up to 2 ~ 50 degrees.

+19-Inch Rack / Wall-Mountable Type
- This is a 19-inch rack stand-alone and wall-mountable product
to be conveniently at any spatial restriction(Modular rack type)

«LCD Control Panel

- The user can easily check the system information and filter sta-
tus throuth the LCD panel to select a harmonic.
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AHF Series
The 3-Level Topology Design Approach
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«AHF is a power converter using a power semiconduc-
tor element. This generates compensation harmonics
whose current and amplitude are the same but whose
phase is different by 180° by measuring and analyzing
the harmonic current generated for the nonlinear load.
As a result, the harmonic current generated from the
nonlinear load is removed to induce a sine waveform to
the system.
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High Reliability of AHF

-Integrated intelligent FFT calculation method
- Compensation of harmonics to realize stabilization of a system by
monitoring the power system in real time

-Protection of resonance through a high-class control algo-
rithm
- AHF is designed to “shut-down"” to prevent damage to the equip-
ment in case of parallel resonance with the load change.

+Protection mode
- Can diagnose the internal temperature to prevent overheating of
internal components
- Internal short circuit
- Protection from overloads
- Detection of errors in CT setting and reverse directions of CT
- Cooling system (Cooling design)
*Dust protection function and natural cooling system
*Ventilation fan effective for heat loss
- Equipped with desaturation for igbt protection

AHF Series
The 3-Level Topology Desigh Approach
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Active Filter Loads

+The AHF operating device is composed of 2 kinds such as

a controller control part and a power module.

The controller control part facilitates the setting of oper-
ating conditions by using a DSP technology, analyzes the
rapidly changing load currents with a high-speed control
algorithm, and compensates the necessary harmonic and
reactive power depending on loads by transmitting them
to the power module.

The power module provides control signals to the IGBT
through PWM, and provides a perfect opposite phase to
each harmonic to removes harmonics.
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Communication

Technical Description of AHF

«AHF is designed in 3 levels with zero-level voltage conversion
(composed of IGBT of high switching frequency corresponding
toalow voltage) to remove irregular nonlinear harmonic currents.

PQ Measurement

«Comprehensive provision of measurement data on the

analysis of average values

- RMS of voltage and current

- Distortion of voltage and current(THDV, THDI)

- System frequency

- Comparison of power factors

- Can check the waveform of the voltage and current before compen-
sation and the waveform of the compensated voltage and current

- Can check the harmonic content in the load current through spec-
trums up to 2 ~ 50 degrees

SR

Input/Output Contact

2 Output Contacts

Communication

Standards : RS485
Ethernet(Option)

Programming

Setting by LCD Panel, Software

Communication Protocol

Modbus

Contrastive Data of AHF Compensation

Before Compensation

After Compensation

A

HarmoncGurentspeetum | |t N | S N B sl
THODC 1 3 s 7 9 n 13 15 7 THODC 1 3 s 7 9 n 13 15 7
09704709 12:02:29 230V SO0Hz 38 WVE ENS0160 09704709 12:04:37 230V S0Hz 389 WYE ENS0160
o | eml |l gm T
FUND ®  0:00:06 Y =R FUND & 0:00:01 O @G
L 13 L 13
W 2486 2417 2539 7442 kI 2732 2762 2828 8323
KA 5332 5443 5489 1627 KA 2815 2831 2904 8549
Y Y i
(et BT Cosi 047 7 Cost 037 098 037
firms 2385 2418 2436 frms 1251 1267 1289
L1 13 L1 13
Urms 22380 22555 22548 Urms 22533 22380 22562
04714713 16:53:01 230U 50Hz30 WYE ENS50160 04717713 00:48:05 230U S50Hz 38 WYE ENS50160

(IOLTAGE ENERGY

HOLD UII‘LTﬁGE ENERGY TREND HOLD

TREND RUN a RUN




SSYNEITER| 712X 88

Single Line Wiring Diagram
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Generation of a phenomenon that the phase of a cur- Compensation of power factors and reducton of distortion rates

rent lags behind due to the control of SCR conduction and current peak value

angles(Reduction of power factors)

ngie iction - Reduction of heat from transformers/cables and reduction of
Rise in the distortion rate(THDI) and current peak value

power rates



Technical Description of AHF
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*Nominal Voltage
4:360 ~ 460VAC
5:480 ~ 600VAC(FEALY)

-Current : 50A, 100A, 150A, 200A, 250A, 300A
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*Number of Phases
3:3P3W
4 : 3P4W(with neutral)
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Many sources of harmonics are rapidly increasing the causes of

T ] various accidents and troubles.
AHF detects the harmonics generated from load terminals and
creates and superposes the reverse harmonics of reverse phase and
T he same amplitude actively to improve the stability and power quality
of a system.
Specification
£ (Wall Mount)
MODEL Rated Rated Module Ppwer Noise Dimentions Weight
(3P4W) Voltage Current Efficiency Level WxDxH
WSINE4-050W4 (3;16800:/4822@3 50A 1EA 98% <65dB 440 x 200 x 610mm 40kg
- 7||H|4E (Cabinet - 50A Module T4)
MODEL Rated Rated Module Eoyver Noise Dimentions Weight
(3P4W) Voltage Current Efficiency Level WxDxH
WSINE4-050C4 50 1EA 140kg
WSINE4-100C4 100 2EA 600 x 800 x 1400mm 180kg
WSINE4-150C4 ~ 150 3EA 220kg
WSINE4-200C4 (i%%v%%gr% 200 AEA 98% <65dB 310kg
WSINE4-250C4 250 5EA 600 x 800 x 2200mm 350kg
WSINE4-300C4 300 6EA 390kg
HHE LM (Parallel Operation) Z|cH 6CH(MAX 6BAY)
HEZF1t4=(Nominal Frequency) 50 / 60Hz
CT Ratio 1k} (1'st) : 5A~10,000A 2%} (2'nd) : 1A or 5A
Topology Design 3—level
XD A (Harmonics Spectrum) 2nd~50st
ZE{M S (Filter Performance) AL 2| 98%, THD—V <3%, THD—1< 5%
SAFIk4(Switching Frequency) 16kHz
HALE (Reaction Time) <100us
SEAIZHResponse Time) < 20ms(Total Response)
A1 (Operating Altitude) <1800 m
Relative Humidity 0% ~ 95%
A2 2= (Ambient Temperature) -0~ 45°C
H3H(Storage) Temperature : —25 ~ 60°C; Temperature : —25 ~ 60°C; Relative Humidty: to 95 %, noncondensing;
H3 53 (Protection Class) IP31, IP54, UL Type 1, UL Type 2, and UL Type 12
Design / Approvals CE EMC Certification IEC/EN 61439-1, EN 61000-6-4 Class A, EN 61000-6-2

Compliance With Standards

IEEE 519, IEC 61000-3-6, ER G5/4
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Dimension(Wall Mount Type)

Max 512 228
4427 172 400
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% Juy +
- + _ E ‘m_‘ %%j T TEEEEEET \ﬁ;
' o o o o o

200

Folding Handle




Dimension(50~150A)

W(600)

Technical Description of AHF
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