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SSHEDXOIEEQ 718X MH Technical Description of AHF

® AHF SZF #i| ©® AHF operating principle
+ 10 DSP (Digital Signal Processon2t IGBT S2] HMHAXIZ 714 » Composed of electric power elements such as high—-speed

DSP(Digital Signal Processor), IGBT, etc.
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ol S © Source of harmonic currents
- IR0 2fst TF A2 MHAS Fotet 717|2f HIMEH » The distorted form of currents via harmonics is generated by the
21 S-50i| oJot0] Hlish=tH| 25 IR0 MFo| LY T load of an electric power system and the nonlinear characteris—
= M AKE ARZ0h= 717|0(A 2L ch tics of the device, so the harmonic currents are usually gener—

ated from a device using a power electronics element mostly.
- SCR 3914 KOIHR| (Heater)

- Uninterruptible Power Systems (UPS) - SCR AC phase controller (Heater)

- ZHHH|(DIMMER) - Uninterruptible Power Systems (UPS)

- QIHE|(V.V.V.F) - Lighting equipment(DIMMER)

- DC g AARY/ 17| - Inverter(V.V.V.F)

- AC/ DC QIH{E - DC power system / charger

- = Het| - AC / DC inverter

-0lFE, RER, EH7IA - Frequency converter

- MEE7171, 71717] - Arc fumace, induction furnace, welding machine

- Office equipment, home appliance
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H © Damage due to harmonic currents
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* The harmonics generated from a system have a fatal effect on
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other power equipment as well by being introduced into the whole
power system with staying in the generating equipment only.
- IR, MEZ Q15 A 3 S
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— Generation of burns and fires due to overcurrents and overheating
- HIARLED | B} T 7S AT

= Induction trouble in the communication cables — Malfunctioning of the
- H0717] 3% automatic control system
- A2 Y TS - Output drop or start failure of the emergency power generator
- 7| A 0|2 Hointy - Malfunctioning of controllers
- AEXof, ZHIM A2 — Generation of noises and vibrations
- FENE Bt - Dielectric breakdown of transformers and cables
-HAT| L AOIE ST U - 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 £ H|MY R5I28E LME= IXIIE 24510 11X
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€ Hofote AEM GgFRQUCE. « AHF is a harmonic generator to analyze and remove the har-
FaUAS I HES FYA7[LL, =HY FolS MY, 7 monics generated from a nonlinear load.
ot8&H(kva) g, Y IR HHE(THDV) XM, HL7 |2t 7 This enhances the power factor by improving the reactive power,
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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 heat-
ing. 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 improvement of power quality.
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© Feature of AHF
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+ 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 / 75A / 100A)

« Extension of capacity through parallel operation
- Can be most conveniently increased up to 25A ~ 600A (based on 380V)
so that @ maximum of 6 ones can be operated in parallel.

6712 =0 HETY
(100A X 6)

*

* 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 status
throuth the LCD panel to select a harmonic.
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© AHF Series
The 3—Level Topology Design Approach

« AHF2 MBI X AXHE 0|23t Power Converter QLT H]
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AHF is a power converter using a power semiconductor
element. This generates compensation harmonics whose
current and amplitude are the same but whose phase is
different by 180° by measuring and analyzing the har-
monic current generated for the nonlinear load.

As a result, the harmonic current generated from the non-
linear 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 algorithm
- AHF is designed to “shut-down” to prevent damage to the
equipment 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

© AHF Series
The 3—Level Topology Design Approach

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 operat—
ing 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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© Power Quality Viewer
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© Communication

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

© Power Quality Viewer

» AHF provides a power quality viewer integrated with HMI
including a graphic user interface.
The PQ viewer provides the harmonic analysis, type
monitoring and direct control of an active harmonic filter
without PC.

©® 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)

- Sum of RMS of load current and THDI

- System frequency

- Comparison of power factors (Before and after compensation)

- Can check the waveform of the voltage and current before compensa-
tion and the waveform of the compensated voltage and current

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

U™ u
Input/output contact

2 output contacts (Option)
2 input contacts (Option)

Communication

Standards : R5485, RS232
Option : Ethernet(Option)

Programming

Setting by LCD Panel, Software

SoftWare Service Program

Communication Protocol Mod Bus

© Contrastive data of AHF Compensation

Harmonic Current Spectrum |4 sonff
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Technical Description of AHF

Right axis
-

© Single line wiring diagram
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© AHF installation effect

Before installation

420.00

280.00

140.00

-140.00

-280.00

-420.00

SCR =82} M|0{2 Qlali HF2| 10| FHHMA= o] 4
HHE(THDI) L M7 Peak 2t A&

Generation of a phenomenon that the phase of a current lags behind due to the
control of SCR conduction angles(Reduction of power factors)

Rise in the distortion rate(THDI) and current peak value

LY(es

Z4)

Current(A

After installation

Right axis

-y ey

AHFS] SAIS B3 SIBEA, AIBE, X7 Peakdl Us
— BI917] / cable YBZA, HH2F Wy

420.00

| 22000

140.00

-140.00

-280.00

-420.00

Curent(A

Compensation of power factors and reducton of distortion rates and current peak value

— Reduction of heat from transformers/cables and reduction of power rates
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©® IGBM 71 Topology H|u!

U 2 Level type
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ALY 3 Level type (NPCY)
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*Neutral Point Clamped : S4% ST 94

+ WoonYoung
« Active Harmonic Filter (AHF)

+ 7+ Module : 50 : 50A, 75 1 75A, 100 : 100A

- M2 150 1 50A, 751 75A, 100 - 100A, 150 - 150A,

~500A

+3:3P3W, 4 : 3P4W

« W BR34(50/75), C : ZIHIL(50/500)

* Line Votage
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Active Harmonic Filter(AHF)

STHDXOIEE AIY Rating Specification CE

F"T AHF function

CH-ol TAD LRI RE| 215 At & Hof 2910] EF5Hn USLIC
A

AHF= SSITe 2R e UME TXOE HESH0, I A, & TEe| An
P ZIE SSHCE MN/EYAF ELEM AISe| ¥ U HMHEES
R :l MEtct
mj 1 Many sources of harmonics are rapidly increasing the causes of various
T accidents and troubles.
AHF detects the harmonics generated from load terminals and creates
and superposes the reverse harmonics of reverse phase and same
amplitude actively to improve the stability and power quality of a system.
Specification
B3 (Wall mount)
MODEL Rated Rated Module Power Noise Dimentions W Weight
(3P3W) Voltage Current efficiency level XDXH 9
WYAHF-0503(0504)W380 380VAC 50A 1EA 0
WYAHF-0753(0754)W380 | (Option 440V) | 754 1EA 8% <65d8 40X200X610mm | 45kg
F|H|L13 ( Cabinet - 50A Module 74)
MODEL Rated Rated Module Power Noise Dimentions W Weight
(3P3W) Voltage Current efficiency level XDXH 9
WYAHF50-0503(0504)C380 50 1EA 150kg
600X800X1400
WYAHF50-1003(1004)C380 100 2EA 8 ™M 190kg
WYAHF50-1503(1504)C380 150 3EA 280kg
WYAHF50-2003(2004)C380 (o;ftﬁgnvﬁfow 200 4EA 98% <65dB 320kg
WYAHF50-2503(2504)C380 250 5EA 600X800X2200mm 360kg
WYAHF50-3003(3004)C380 300 6EA 400kg
WYAHF50-3503(3504)C380 350 TEA 440kg
F|H|LI3 ( Cabinet - 75A Module 74)
MODEL Rated Rated Module Power Noise Dimentions W Weight
(3P3W) Voltage Current efficiency level XDXH 9
WYAHF75-0753(0754)C380 75 1EA 160kg
WYAHF75-1503(1504)C380 150 2EA 600X800X1400mm 5 g
WYAHF75-2253(2254)C380 (o;ﬁ&"ﬁfov) 225 3EA 98% <65dB 280kg
WYAHF75-3003(3004)C380 300 4EA 600X800X2200mm 320kg
WYAHF75-4503(4054)C380 450 6EA 400kg
F|H|LI3 ( Cabinet - 100A Module 74)
MODEL Rated Rated Power Noise Dimentions W .
(3P3W) Voltage Current Module efficiency level XDXH Weight
WYAHF100-1003(1004)C380 100 1EA 170kg
WYAHF100-2003(2004)C380 200 2EA 800X1000X1400mm =35, 4
WYAHF100-3003(3004)C380 (oéﬁ)%vﬁ‘fow 300 3EA 98% <65dB 320kg
WYAHF100-4003(4004)C380 400 4EA 800X1000X2200mm 400kg
WYAHF100-5003(5004)C380 500 5EA 460kg
parallel operation Z|CH 6CH7IR] HEEH
mains frequency 50/60Hz +-10% ( AHL)
CT Ratio 124 (1'st) : 1.2+In(HA 4237 ) 22 (2'nd) : 5A
Topology design 3-evel
Harmonics spectrum 2nd~50st77FA| HA
Filter performance 2551 2| 98%, THD-V (3%, THD1{ 5%
Switching frequency 60kHz
Reaction time {1004
Response time { 20ms(Total Response)
Altitude <1800 m
Relative humidity 5% ~95%
Ambient Temperature -10~50°C
Storage Temperature -25~70°C
Protection dass IP20
Design / Approvals IEC 61000-4-2, 4-3, 4-4, 4-5, 4-6, 4-8, 4-11,IEC 60146, EN 550 11 Class A, EN 50091-1, EN 50178
Compliance with Standards IEEE 519, IEC 61000-3-6, ER G5/4
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@ CT Connection Diagram

© Dimension
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— Cabinet type -

— Wall mount type —
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