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Safety Instructions

XEZLMMAERTHMAETENARNTNRE.
ROXLIREATRESBATHEMET.
These safety instructions apply to all equipment of our
company for work. Neglecting these instructions May
cause personal injury and death.

L FT e R AE!

Prohibit live operation!

BRIEARAE

Operator qualifications

AAFTUYNEBSFETENARBRERRE. AR
FRZRE. BITEN. BEEEERERT I ATKRERE,
BRI EBRIEN A RAATRGE T

Only professionals engaged in electrical work are allowed
to operate this equipment. The installation, operation monitoring,
and troubleshooting of this equipment can only be operated
by professional personnel. It is required that personnel operating
the equipment must read this manual thoroughly.

TEMGEP LS
Installation and maintenance of safety

BREEX 5B BIRANE R IRK 2 2 AR IE, VIR
KBRE, BEFTEETEEKERMEBS o, RES
e iR, BB BARE, FHEERN, RSB
£ ARG ETERIRE = & in A E LB T,
Never attempt any operation on a harmonic filter that has
been powered on. After cutting off the power supply, it is
usually necessary to wait for 5 minutes for the intermediate
circuit capacitor to discharge before operating the frequency
converter, motor, or motor cable. Before starting the operation,
use a voltage multimeter to check that the input and output
terminals of the harmonic filter have been discharged.

RERK

Exclusion

BAFMHAEHER T ~amiEt, ERBERRIEAL

P RIES . NRBRERIZEEFNEA, JERESHATE

BER, BRELKELITHERNEIN

The content of the user manual describes the characteristics

of the product, but it is usually not used as a warranty for the
product. If you encounter any questions or problems, please
contact us in a timely manner to avoid irreparable accidents!

BHHNES:

Dear customer

IS RIGRHTEAMEFLMNR, BABTBH,
NABEEEIEEIRTR S LA HR !

Our company will periodically update and supplement this
manual without prior notice. If you have any questions, please
contact our local distributor!
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Safety instructions for harmonic filters

1. HFRIERIBE SRR TR ENRER, RUEET R BIRITLL,
The HFR harmonic filter is a filter that is matched with the frequency converter
and can only be installed at the power inlet of the frequency converter;

2. AR, RERNINESTHRNNERELRER, XETMURERE
R AR, NILECHS, ThERKRVREK = T A T IR N L =S,
BREIR=ER
TWhen selecting, the power of the filter should be matched with the power of
the frequency converter as much as possible to achieve the best filtering effect.
If not matched, the filter with higher power can be used for the frequency converter
with lower power, but the filtering effect will be reduced;

3. TUAEBHR AZBTHRME, BRATASEIEHR MAUVENERE,
Multiple frequency converters can be powered by a single HFR, but the total
load must not exceed the rated power value of the HFR;

4. BEFPHNBIMBRRLARE, LENTRRITRE R EBEZEDH200mm
Iz e,

The reactor in the filter is a heating device. When installing, be careful to
maintain at least 200mm of space around the filter;

5. s RMBARREHEERE, TRERFESNIERE/NT50C,
The capacitor in the filter is a temperature sensitive device. Pay attention
to keeping the ambient temperature of the capacitor below 50 °C;

6. LEAT, FHEOEENELER SEITENME
During installation, follow the wiring instructions on the circuit diagram
and connect a reliable ground wire;

7. MFBRIEE R R, DAENERESRHE &R T EELERBEREE,
If you need to operate a harmonic filter, you must first measure whether
there is any residual hazardous voltage on the input and output terminals
of the filter.

C -3l

Grounding
XL FeS0E BT AT IR s TR R B TR AR AR

These safety guidelines apply to all engineering and technical personnel
conducting grounding operations on harmonic filters.

BE|] auNTHSSERASHT, *ESHMEMTRAIIEERA:
HEEEER TR ERRRE. A RLERkEEE, MRIEASRE,
R BRI BET L .

Warning! Neglecting the following guidance can cause personal injury
and increase electromagnetic interference and equipment damage;

In any case, the harmonic filter, transmission and its connecting equipment
must be grounded to ensure personal safety and reduce electromagnetic
radiation and interference.

DHURIEES SRR a2 e e ER,

It is necessary to ensure that the size of the grounding conductor meets the requirements of local
safety regulations
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About this Manual

L FAMRIEIRER, NAFE AT,
FMHEETHEANTRETFRIELE. BRERRENVLERER.
TS REXBMRBTARELETM.

Before installing and operating the equipment, carefully read this manual.

The manual contains essential information that is beneficial for the equipment
to perform well and avoid incorrect operations.

The following symboals, terms,and names are used in this operation and installation manual.

K15, NMEXZRIER

Table 1 Use of Symbols, Terminology, and Names

JEFE explanatory note

N BREFMER, BoREHRIR
Attention! Follow the manual requirements to prevent equipment damage

BREFMER, BeRERARASHE
Follow the manual requirements to prevent equipment
damage and personal injury

BREFMER, BLEERRARE
Follow the manual requirements to prevent serious
accidents from occurring

BREFNMER, Bl SSRGS hEIERNAE
Follow the manual requirements to prevent serious
accidents

>P b

Dangerous

BIEFMEDK, Bl RfEk BESErE=SE

>

hERE
Follow the manual requirements to prevent serious
Dangerous accidents and fatal injuries caused by hazardous voltages
[F] Bt [E] ANAE, BTEERA
[Note] Please pay attention to the content expressed in

[Note] for explanatory purposes

HOWCORE
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How to read the operation manual

TBREFMNAB T BXLTHRERIEGE REFNTEAR,
TRNR TR X DIERN A

EIRNRMH T 2K AR TR RIEIES .
This operation manual introduces all the content about advanced

harmonic filters for frequency converters.

Detailed introduction to harmonics and ways to reduce harmonics,
At the same time, installation instructions and inverter programming

guidance are provided.

B0 &R EAIES AN

ntroduction to Harmonics and Its Control Methods

21 AR

€

What is harmonic
211 Z&ME
Linear Load
FEARBEME (NEKLTE) T IEXB &V
“H—EERLE, NF=4£ BRI EEZNERISE
JEVAEL =B Y.

In a simple resistive load (such as a white paper bulb),

a sinusoidal voltage V is applied to a resistor R, resulting
in a current | that is also sinusoidal. The phase of the
current | and the voltage V is the same.

SEHRERIEN.
The power consumed by the load is:

P=UxI
NFEIhnE (WREBY )  RABRAHFES
EARE, ExtETeE, MENTINHEEIN
KR, EXABFUEATNERT, BRETBE,
FENFIRERT A I E R,

For reactive loads (such as induction motors), although
the current is no longer the same as the voltage, it will
lag behind the voltage, resulting in a lagging active power

factor of less than 1. In the case of using capacitive loads,

the current is earlier than the voltage, resulting in a leading
active power factor of less than 1.

BE—

HOWCORE
g e L

TEMFER T, ZRNFEIE="NEMERS

In this case, AC power consists of three components:
BINE Active power (P),

TINIHE Reactive power (Q),

A LETHEE Apparent power (S)

WAEINES
The apparent power is:
S=Uxl
(S=[kVA] . P=[kW] Q=[kVAR])

FEFEEIEZORIERIER T, POMSTRTATH—D=/A
Rk E:

In the case of a perfect sine waveform, P, Q, and S can be
expressed as the loss of lines forming a triangle:

§2=p2+(Q)2

BRSBEZENVBANe. VBIHERBAFININEEP)
SMAIHE (S) ZiEAILLHl:

The displacement angle between current and voltage is ©.
The displacement power factor is the ratio between active
power (P) and apparent power (S):

Dpﬁzgzco&@)
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212 LM
Nonlinear load
FEMRE (WZREERR) BEEFLEZBR. TRAAZHBRE LR ERGEAR FEZEF TN A EZE
BEEERNER, EEEERNEBERE.
Nonlinear loads (such as diode rectifiers) have non sinusoidal currents. The following figure shows the current diagram
after 6 pulse rectification on a three-phase power supply. Non sinusoidal waveforms can be decomposed into the sum of
sinusoidal fundamental waves and harmonics, with harmonics being integer multiples of fundamental waves.

f(t)= 3 a’hxsin(hw/1t)
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BRI ERE RN E., FEaokke  EATHDE, RMSERIRMSHIE BfI12 BHIXRFIR
RMSTE (BBl fafE) HART N DA . |
Fundamental frequency w A positive multiple of 1is ~ Yhen using THD, the relationship and representation between
called a harmonic. The RMS value (current or voltage) ~ RMS current IRMS and fundamental current I1 are:

of a non sinusoidal waveform is represented as:
_ L opis= 1 X1+ THD?
lonea =] 2150 .
h XEHERTEE, BMERELKPF (V) A

This also applies to voltage. With power factor PF (A)  For:
BREPRERES TITR, EIERRER (THD)A p
R EENRMS S EREMRMSEZ LERR PF =&
The harmonic content in the waveform gives the distortionrate, S
or total harmonic distortion rate (THD), expressed as the
ratio of the RMS value of the harmonic contentto the RMS
value of the fundamental quantity:

HHRIER G, BNRREE T BN EREC
In a linear system, the power factor is equal to the displacement
power factor:

o /Zrnax //7 = ) — —
TS — /ZZ(—/1 D7 X 100% PF = DPF=COS(9)
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HEFLEMRET, BNHRRBSUBREZEHERN:

In nonlinear systems, the relationship between active power
factor and displacement factor is:

DPF

N1+ THD?

THERFEFE T NIhZRAME K AR . (RAIThER FE=IE
RRMSERTR, IEAMLER BATAI T R =8 R RVIAFE

The power factor decreases with reactive power and harmonic
load. A low power factor will increase RMS current and
increase losses in power cables and transformers.
HEWREATH, 2ESBEDZFRBELE (TDD)ARE,
RIATODARILAAER -, BEETRGSE . TDDUK
REBKRBRIFRSBRIEHEEL.,

In power grid quality analysis, the term Total Demand Distortion
(TDD) is often encountered. Although TDD does not specify
the load characteristics, it belongs to the system parameter.
TDD represents current harmonic distortion with the maximum
demand current |.

PF =

/7'ﬂa><
EDD:;JEE(;thIOO%

= 't

213 FL B ARG IR IS

The impact of harmonics in distribution systems

TEE2IR, EMENET EREZDPERBNALER
PCCLAZ Eas R BN B o RE M. BATEAE
EEAENARESRAPCC2, EREMEILAEITAZL
72. Z3M B LERE,

In Figure 2.1, the transformer is connected to the common
junction PCC1 of the medium voltage power supply on the primary
side. The transformer has impedance Zxfr and can feed multiple
loads. The common collection point that connects all loads
together is PCC2. All loads have the same impedance of Z1. Z2
Cable connection for Z3

pPCC1
MV
LV
Zxfr
pPCC2
Z1 Z2 Z3
PCC3 PCC3 PCC3 Other
T T Loads
Rectifier 1 Rectifier 2 Rectifier 3

‘E’P+ovvccwu5
3R L 2%

MTERBRZMER EEENRE, JFEMEATANER BIR
USHBEEET, AIEA, BEBTEEBRK,

Due to the voltage drop on the impedance of the distribution
system, harmonic currents of nonlinear loads can cause
voltage distortion. The larger the impedance, the greater
the degree of voltage distortion

BRABTSREMEEX, mMEEMtEsSEMnEAX,

BEBTERGMERX, N7 HBAEIERMEENER
T, TEHEPCCHMBERT, H7INPCCHAME,
I T ARED BB R SR BL B AIAE LR

Current distortion is related to device performance, while

device performance is related to individual loads. Voltage

distortion is related to system performance. It is not possible

to determine voltage distortion in PCC without only

understanding the harmonic performance of the load. In

order to predict distortion in PCC, it is necessary to understand
the distribution system configuration and related impedance.

FEA B PRI A A ARIB RS LR\ HE X ZPCC(SCC) M
RAZRR AR S MBI ENENENLE,

The commonly used term for describing the impedance of
the power grid is the short-circuit ratio R, which is defined
as the ratio of the short-circuit apparent power at the PCC
(SCC) point to the rated apparent power of the load.

Hrh 5552 F0 quuz U x /equ

ZSUDDW

R VEITER AT ER

The side effects of harmonics have two parts:

EE BRSERRARIE (BRBL, TE=H)
Harmonic currents can cause system losses (laying cables,
transformers)

VR B R Ry A S HoAh 0 0E AL T LB I E At T B Y
BHE
Harmonic voltage distortion can cause interference to other
loads and increase their losses.

R RS o A £ 2
1FHE MR T
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2.2 TR R BRI FRAE R T K

Standards and requirements for
harmonic limitation

TR BRI R AT A
The requirements for harmonic limitation can be:
RFEN BRER

Specific application requirements
- NS BB AR R

Standard requirements that must be followed
HENBNERSHFERTIEERARNREER THREEL
HBX.
The requirements for specific applications are related to
specific installations where there are limitations on harmonic
technology.

Blan, M DLIIKWBALERR250KVAR & £, — M E
BEYL, —PENREREE, IREZRKYBIEFTE
WIS TR S, EMERT, TERHIRTR/NER
AET FERR BN TR, A fE FAHFRIE R 25 DU/
[T =0 A R

For example, on a 250KVA transformer connected to two
110KW motors. One is directly connected, and the other is
powered by a transformer. If the directly connected motor
still needs to be powered by a frequency converter, in this
case, the smaller size of the transformer needs to be improved
without replacing it, and an HFR filter must be used to reduce
the harmonic distortion rate caused by the two frequency
converters.

BREMIGEHERE, FEMEN . FENIRVESB TR
B X AT . TN ASBEI IR
There are various harmonic improvement standards, regulations,
and suggestions. Different standards are used in different regions
and industries. The following are the standards that will be
encountered:

IEC EN 61000-3-2

IEC EN 61000-3-12

IEC EN 61000-3-4

IEC 61000-2-2

IEC 61000-2-4

IEEE 519

G5/4

IEC 61000-3-2, EIKERASIRE (SHELRETWMAE
R<16A)

IEC 61000-3-2, Harmonic current emission limitation (input
current < 16A per phase device)

IEC 61000-3-28E B A ERF AR EEB RS (G
AN B/ NTFETI6A)MNRE . OMEAEXIMT: A%
EDES

The scope of IEC 61000-3-2 is for equipment connected to public
low-voltage distribution systems (with an input current of
16A or less per phase). The four categories are defined as
follows: Class A to Class D.

2

IEC 61000-3-12, EZZ|MAE >16AF<75AN A HEE
RGBT PRE

IEC 61000-3-12, Input current limits for harmonic currents
generated by public low-voltage systems >16A and < 75A.

IEC 61000-3-12, SBEEA EREE N\ BIR16AF75AZ [E]R)
AHREERBRFENRE. BRTLZHFREMNRT230.
400V 50HZR G, DESEMEAMRERIRE, &L
FIREHBRE, 1BSHIVERRRL. BREETEE (F5K,
FIX, FILRMEBEIZR) METHDHMPWHDRIZE K,
Automation Drive®& %] (FC102HVAC. FC202Aqua
FOFC302Industry)ZES=s FF S IXLEBRIE, TRAMIMEG IR ==
IEC 61000-3-12, covering equipment connected to public
low-voltage distribution systems with input currents between
16A and 75A. At present, the emission limit is limited to 230,
400 V, and 50HZ systems, and limits for other systems will
be added in the future. The radiation limits suitable for
frequency converters can be found in Table 4 of the standard.
Including requirements for various harmonics (5th, 7th, 11th,
and 13th) as well as THD and PWHD. The Automation
Drive series (FC102HVAC, FC202Aqua, and FC302Industry)
frequency converters meet these limits without the need for
additional filters

IEC61000-3-4, PRI, EBEBRIMEEATI6ANMKER
BREFMNRFERERBHBERENT75A0,
IEC61000-3-12L-FIEC61000-3-4.

IEC61000-3-4, limits, suitable for equipment in low-voltage
power systems with current ratings greater than 16A. When
the harmonic current limit is less than 75A, IEC61000-3-12
is superior to IEC61000-3-4

Fitt, IEC61000-3-41F BT EREI N IRER BRFAE
MEAEBERTI5ARNR & . FARKRIRERSY NRIZH
EEREMRVE. ZRITEIEER T RESALBIRN

E REABBENER, BeT75ARRERTIAE3R

TR, HERITEIETARLEREBNINENRE

Trr, REBEBJAMMABIIER, FIEFHHRMETHDH

PWHDII &R IE K FIEE .

Therefore, IEC61000-3-4 is used for equipment with a current
rating greater than 75A connected to public low-voltage
distribution systems. As part of the technical report, it should
not be regarded as an international standard. The three-level
evaluation process is applicable to the connection between

equipment and public power sources. Based on the predetermined

power of the load, devices above 75A are limited to the third
level connection. The power supply department can accept
equipment connections with established effective power
based on load installation, according to local power supply
department requirements. Manufacturers should provide
values for each harmonic of THD and PWHD.

08



IEC61000-2-2F11IEC61000-2- 435 STEIL KB KL,
[EC61000-2-2 and IEC61000-2-4 are compatible with
low-frequency conducted disturbances
IEC61000-2-2F1IEC61000-2-4 EBREFR A 5E2-2,2- 455
AHEEHRBRERIUE SEHXESERNFEKE,
2-2ANFEEMBRSE, 2-48 TR,

IEC61000-2-2 and IEC61000-2-4 Electromagnetic Compatibility
Environment Part 2, 2-4: Compatibility levels for low-frequency
conducted disturbances and signal transmission in public
low-voltage power supply systems. 2-2 is a public low-voltage
power supply system, and 2-4 is an industrial facility.

IEEE 519, IEEEE W AU FIER W REHIERITHIHNER.
I[EEE 519, IEEE Recommended Practices and Requirements
for Harmonic Control in Power Systems.

IEEES198 7 7 B ML MM BN BIRZRITHE
Pro EREKAEBIR,. FHEBDRS NEZEHNALTE
G (PCC).

I[EEES19 establishes the goal of electrical system design that
includes both linear and nonlinear loads. Determine the
waveform distortion target. Determine the common coupling
point (PCC) between the power supply and the load

IEEES19R —MARGATME, SERPCCRRI BT R H
ASUTHD, FFER BB AINE B R E R PR 4 3%, 18K B
REFRSERTSHEANEREN, XERAZT4ER
TEZBEBTKEULEBYABREMHAGBEDE
R RIFR .

IEEE519 is a system standard aimed at controlling the voltage
distortion rate of PCC points to 5% THD and limiting the
maximum frequency voltage harmonics to 3%. The development
of harmonic current limit values aims to limit the harmonic
injection of each user, so as not to generate unacceptable
voltage distortion levels and exceed the limit of total harmonic
distortion of the system voltage supplied by the electrical
equipment

B8 57 e A BRAE W ARAE R 95 1037~ . BURFLSC /ILEE,
HASCHBBRFPCCAMNAKBRN, ILIRATRNA
WM, XLEREMERTERER (RSEHISR) M
RHEKELE (TDD) . IR, XEREEHBBIREPCC
RER. FEN, FEXLRENSDABREZFHIRPCC
RUFEMN, XRRETFTNBATE, BERIERELTE
KEBEBYNTTERZ D AIESD EH LMt TSI
FEPCCRNE,

The current distortion limit is shown in Table 10.3 of the
standard, which depends on the LSC/IL ratio, where ISC is
the short-circuit current at the PCC point of the electrical
equipment, and IL is the maximum demand load current.
These limits are used for single harmonic (up to 35th) and

‘_) | HOWCORE
o3 e s 2%

total demand distortion (TDD). Please note. These limits
apply at the PCC point of the electrical equipment. When
needed, each load that meets these limits must also ensure
the compliance of PCC points, which is the most economical
solution. The most effective way to meet the requirements
of harmonic distortion is to improve it on each load inlet
side and measure it at the PCC point

AT, WNRAEIEE R B PERE LI AT SIEEES19 B b
TERRRE, N{E AAHFRE T B IX LR
However, if each frequency converter is required to comply
with the IEEE519 current distortion rate limit in a specified
application, AHF can meet these limitations.

C5/4, TSN, EEEKBEEEMIELREZENGS
AR GRNED BB ) FI R KB

G5/4, Engineering Guidelines, Planning Values for
Harmonic Voltage Distortion and Nonlinear Equipment
Access to Transmission and Distribution Networks in the UK

C5/4HE T L MR EBASEF T ARR BEBTERN
FXE. NIREXLH N EFHETMNE P ZHRENDRE
H1TIR . CE/AR— 1 ARRRITAE.

G5/4 specifies the planned value of harmonic voltage distortion
rate used during the connection process of nonlinear equipment.
Explain the process of determining the emission limit for each
user based on these planning values. G5/4 is a system level
standard

XS FA00VR AN THDIL KIE A 5%, 400VER S R EHBIE K
FREUPRE R R2FTR . WIEETREBEANIH AT ERTT
W, ZIRER=MHEr SEFEHHIRETREN
Y B KT SRR B R AME RN T B Y B R T R AR
REREERFNE.

The THD planning value at the 400V level point is 5%. The
limit values for odd and even harmonics in a 400V system
are shown in Table 2 of the standard. Explain the evaluation
process for non-linear device access. This process follows
a three-level evaluation procedure, aiming to balance the level
of detail required during the evaluation process with the level
of unacceptable voltage harmonic distortion caused by some
equipment connections.

ZELZHMHNRGESHMBURT A M BB EIATNE
AN . FAHFREL T 7 R G5/4Z K,

The compliance of systems containing frequency converters
depends on the specific topology and distribution of nonlinear
loads. The use of HFR can meet the G5/4 requirements

09



2.3 IR HE

Harmonic improvement
BRETMROPOPE R AR ERIER, BILIMBAFE,
BMEE RS . EFFERFENEZFEIRATUT
JINEE:
There are several solutions to improve the harmonics generated
by the 6-pulse rectifier of the frequency converter, each with
its own advantages and disadvantages. The choice of the
correct solution depends on the following factors:

CBR (BREE, FBEATE, BRURABRT--
TEaE. KB

Power grid (background distortion, main power imbalance,
resonance, and power supply types - transformers,
generators)

KR (EST, REEMRERT)

Application (load distribution, load capacity, and load size)

A, ERARE, EHL (IEEE5119, IECG5/4%F)

Local, national standards, regulations (IEEE5119, IEC, G5/4, etc.)

R (BRAIPAR, MeE, HPE)

Total cost (initial cost, efficiency, maintenance, etc.)

AEER (BX) SBEEARNEPEERE .
The IE standards for different countries (regions) or multinational
organizations are consistent.

FiE ERIECHRE SRS EN B BBARER—E M.
F4n, RKBEEN 61000-3-251EC61000-3-24H[E), XFHER
SRIZRAS/NZSHRAFI T FNH 78 =2 F 1B 210,

All the above IEC standards are consistent with EU standards
with the prefix EN. For example, the EU EN 61000-3-2 is the
same as I[EC61000-3-2. This situation is similar to the prefix
AS/NZS in Australia and New Zealand.

WEBAFRITEAWMAE: TRESHRE AR, T
BRERAEZBVEBESR, BRAIMHAENEELRS.

There are two main types of harmonic solutions: passive
and active. Passive solutions include capacitors, reactors, or
two different device combinations.

B LR R AT e A AN 3%ZE Sh B Has .
e SR TR TR AR DR R, FH TR
FRSE DR EM G BBARNERE. WO MEDNE
SRR LRI

The simplest solution is to install 3% to 5% reactors on the
input side of the frequency converter. This inductor can reduce
the amount of harmonic current generated by the frequency
converter. More advanced passive solutions include filters composed
of capacitors and inductors to reduce harmonics such as
5th and above.

BRBRAEZEB RS R SN E =R BER,
HFBE— MIFESLERGROENENERES. &
R E E N BRNEZ KRR TEINSARRCNES, X
PATHMEBRIE. BIRBRA R T RE LR T, AE
XARERARBNTTREETEN. BETHREZBLER
RERMNESR, BRAKIHEE.

The active solution has a source shunt filter that monitors
the line currents of all three phases and processes the
measured current signals through a digital signal processing
system. The filter then actively applies an inverse phase
signal to the excess component of the current to perform
compensation operations. Active solutions can improve
real-time harmonic interference, making this solution highly
effective in any load distribution. To learn more about active
filters, please contact our sales representative

M 3. &R RN

Introduction to harmonic filters

31 THERIE
Working principle

WRORKR AR (HFR) S5 B LIANIL2AN B RaR L3R
BERRCHEN RN KBRS BT o) Bodk B RARR TARIR L
SRR KM IR BB TR AR, O R EIESRANE
SARAE IR BB B IMZS0HZANE R SR 60HZHY B
R NERNERME,

The harmonic filter (HFR) includes a secondary absorption
circuit consisting of main inductor L1 and L2, inductor
L3, and capacitor C combination. The unit can be equipped
with transformer TA and branch contactor KM, and the
absorption circuit needs special adjustment to improve
the harmonic current of the 5th and above. The circuits
with a fundamental frequency of 50Hz and 60Hz have
different fundamental frequencies.

HFR
IR o _u 2 %
| E
KM |
53l = e
T
|
|
L
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TROR == 14 BER
IR ARV RE S T AL T 5% (THID.)

The performance of the filter varies with changes in load
function. Under rated load, the performance of HFR filters is
equal to or better than 5% (THID.)

FEHRNEIER T, THDERSWEE. A, RIETHDR
BRENEE, B BRNENMEERD NEIFR TRIK.
Fit, BAREEH TERNBIERRT &R #E&HT
ERAEITER.

Under partial load conditions, THID has a higher value. However,
even though THID has a higher value, the absolute value of
harmonic current is lower under partial load conditions. Therefore,
the side effects of harmonics under partial load conditions are
lower than those under full load conditions.

3.1.1 hEEEK

Power factor
ERABEHT (LML TRHVRE) | THRERT
DA\Z2RE, B~ E R E BRSBTS IR P AR
Bif. Alt, WEALEIL0, EFBEAM, EFBERN
R B AT HEIRAI25% (BURFIEM 28R, 20%525%
Z EMEREE) , ERRHFE ARG IEK,
Under no-load conditions (when the frequency converter is in
standby mode), the current of the frequency converter can be
ignored, and the main current generated by the power grid is
the current passing through the capacitor in the harmonic filter.
Therefore, the power factor is close to 0 and has capacitance. The
capacitance current is approximately 25% of the rated current of
the filter (depending on the filter size, typical values
between 20% and 25%). The power factor increases with the
increase of load.

TEER THFROOSH M Ih X F A HI S HU(E .,
The following figure shows the typical values of the effective
power factor of HFROO5.

10
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‘E)P+ovvccwus
3R v 2%

AHNENTHMEN, BMERET, HFR 3.1.2 BE=RRITER

Open connection of capacitor section

MRNABELABER TFERSNNERELBESIIE
NTIHERMBEER, WNHABERERE, EHFT
TE R T-20%0 B FF EB A s e b o

If the application requires a high power factor without load
and requires a decrease in capacitor current in standby
mode, the capacitor connection should be disconnected.
The contactor can disconnect the capacitor connection
when the load is below 20%.

TR BV HBRTRIERSE, ERITHEREREER
DIFFTERE, ELNBNEAZBERT, BRMEBRTE
RBHI . ST SBBEHAE, BITHFRFIEM
AR BE. Bt EXBYR B ST BRRE
BHNEEZRIRIT,

It is also important to consider capacitive current in the
design of harmonic filters for generator power supply.
Under no-load and low load conditions, capacitive current
can cause overexcitation of the generator. Overexcitation
can cause voltage to increase beyond the allowable voltage
of HFR and frequency converter. Therefore, in generator
applications, it is essential to disconnect the capacitor
connection and carefully consider the design.

HEERREMEBRNTENAE, TFRIERIRRREE
(FAHFR) EFZRORE =S, AR AT ER
AR EN, THREERMEEEFRBER. BXRHEN
BEMER S E AT ENMEREEN, BEEXEENE
#kt,
In terms of background distortion and power supply
imbalance, the performance of passive harmonic filters
(such as HFR) is superior to that of multi pulse rectifiers.
However, when considering partial loads and power factors,
passive filters have poor performance compared to active
filters. For performance positioning of various harmonic
improvement solutions provided, please refer to relevant
harmonic improvement materials.

11
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4,

TR IR

Selection of harmonic filters
AEDREARWEIEFEHRTIRERNES,
FE6l, BEHEEMZIRESE—LA.
This chapter provides guidance on how to choose the
correct size filter, including calculation examples, electrical
data, and general instructions for the filter.

1 gnfelik FE EFAIHFR

How to choose the right HFR
A TRERENME, HFRUIAKNRFEZHENEBIR
BMABR. XEMBEBTHETANTE (MIFETHRLAFK
N HRERRA B,
To achieve optimal performance, the size of HFR should
match the input current of the main power supply of the
frequency converter. This is the input current determined
based on the expected load of the frequency converter
(rather than the size of the frequency converter itself).

411 JERERITE

Filter current calculation

RI\BY5aHE EBEAEBR (IMN) FBEIHLIHER
F# (COS ¢ ) IHETM=RMEREAER (IFCL) ME
BAFEBE (UMN) AETLERERBE (UL) R
AT E R AR gX L B R B A L B 1T E TSR BIR
BHATARIE

According to the rated current (IM. N) and power factor (COS )
of the motor on the motor nameplate. Calculate the power ingfit
current (IFCL) of the frequency converter. If the rated motor
voltage (UM. N) is not equal to the actual power supply voltage
(UL), the calculated current must be corrected by the ratio
of these voltages shown in the following equation:

BRI

Yun
U,

FTEAHFRIZE BR(IHFRN)YELIEB R FHETITE
AR & 4ias BRI A B (IFCL) .

The rated current (IHFR, N) value of the selected HFR must be
greater than or equal to the calculated input current of the
inverter power supply (IFC. L)

e, = 11X fynyx COS p%

SN

HTERERIENEN, REREBRMTEE.
FANKARKESRINERN , B RTHDM RS,
Tip:

Due to achieving optimal harmonic performance at
the rated load of the filter. When using excessive filter
power, it is possible to reduce THID performance.

MR AT LA 5 =5 1 2R E FOIE0R =% b, W s AR 4R
TTEFSHY B IRE N B SFNE BHFRAVINE |

If several frequency converters must be connected to the
same filter, the power of HFR must be selected based
on the calculated total power input current

WRHFRA/ N AFFE A B E E# B WA EFTE B R
DUBE S HFRIT 2.

If the HFR size is a specific load and the motor has been replaced,
the current must be recalculated to avoid HFR overload

412 THE LA
Calculation Examples

Z 27 B3R B R System power supply voltage(UL): 380V
B 522 T ZE Motor nameplate power(PM): 55KW
BLIhEpower (nm) : 0.96

FCTh&EnFC) : 0.97

HFRESZ( nHFR)(& MBS E1T): 0.98

R B Maximum line current(RMS):

X0 55 % 1000
U XD X N X3 380% 0,96 % 0.97 % 0.98 x 3

TELCAPIESL T ATV EEI6ATE K 25

In this case, a 96A filter must be selected

413 BEFE
Voltage boost

AR A B M T HFRE 1R Sk N\ B R B f5% X Ik
&, Thsmim T BELRERBANNEBESM, ML
FRITRS R MBS . 7E690V R R 4FANER, R
A S B R A EERS%, MAERAHFMGYERL N8
A BAREZEURGASEE. RTHREZER, 15
Z956.2.27,

Under standby and low load conditions, HFR will increase
the input voltage by 5%. This means that the terminal voltage
of the frequency converter is 5% higher than the input voltage of
the filter. This situation should be considered during installation
design. Special attention should be paid in 690V applications.
If the voltage tolerance of the frequency converter is reduced
by 5%, the voltage increase can be limited by disconnecting
the capacitor connection under low load and standby
conditions. For more information, please refer to section 6.2.2.

= 9L 574

4.2 BISHREF

Model label

HOWCORE

FERARR KRR M R 50Hz

Product name Frequency

7= R EIS HFROO5X4SA037N35 B4 4R IP20

Type P

FRAE 37TKW Ed=E Y

Capacty Producting data

TEE: 380 ~ 400V a.
gkjgtme?grrent Sﬁejr;alé%l\lﬁo
HFR 005 X4 SA 037 N35

Bin T
1BEECIDER: 037=37KW

MER: A=t8, C=1F
EUERRE: 4=400V

HESHSE: 005<5%
010<10%
fn: HFRIERERES

12



4.3 B EE

Electrical data

27

|5 ER RS TR  FEBRR HFE ] Ik
= THDI<5% (KW) (A) (W) (dB) | R~f
1 HFROO5X4SCO0SNO6 5.5 105 115 <70 H1
2 | HFRO05X4SCO07NO6 75 144 140 <70 H1
3 | HFROO5X4SCO11N10 11 22 210 <70 H2
4 | HFROO5X4SA015N10 15 29 265 <70 H3
5  HFROO5X4SA018N16 185 34 283 <70 H4
6 | HFROO5X4SA022N16 22 40 304 <70 Ha
7 | HFROO5X4SA030N16 30 55 346 <72 H4
8 | HFROO5X4SA037N35 37 66 422 <72 H4
9 | HFROO5X4SA045N35 45 80 465 <72 H5
10 | HFROO5X4SA055N50 55 96 535 <75 H6
11 HFROO5X4SA075N99 75 133 627 <75 H7
12 | HFROO5X4SA090N99 90 171 860 <75 H7
13 | HFROO5X4SA110N99 110 204 945 <75 H8
14 | HFRO0O5X4SA132N99 132 251 1062 <75 Hs
15 | HFROO5X4SA160N99 160 304 1140 <75 H9
16 | HFROO5X4SA200N99 200 381 1483 <75 H9
17 | HFROO5X4SA250N99 250 472 1895 <75 H9
18 | HFROO5X4SA315N99 315 600 2408 <75 H9
19 | HFROO5X4SA355N99 355 675 2710 <75 H9
52 ER IR RS BEINE FERR A 7S e
= THDI<10% (KW) (A) (W) (dB) | Rt
1 HFRO10X4SCOO5N06 55 105 108 <70 H1
2 HFROLOX4SCOO7NO6 75 144 125 <70 H1
3 HFROLOX4SCO11N10 11 22 200 <70 H2
4 | HFRO10X4SA015N10 15 29 250 <70 H3
5  HFROLOX4SA018N16 185 34 265 <70 H4
6 | HFROLOX4SA022N16 22 40 280 <70 H4
7 HFROLOX4SAO30N16 30 55 320 <72 H4
8 | HFROLOX4SA037N35 37 66 390 <72 H4
9 HFROLOX4SA045N35 45 80 435 <72 H5
10 HFROLOX4SA055N50 55 9% 490 <75 H6
11 HFRO10X4SA075N99 75 133 570 <75 H7
12 HFROLOX4SA090N99 90 171 780 <75 H7
13 HFROLOX4SA110N99 110 204 870 <75 Hg
14 HFROLOX4SA132N99 132 251 970 <75 H8
15  HFROLOX4SA160N99 160 304 1050 <75 H9
16 HFROLOX4SA200N99 200 381 1350 <75 H9
17 HFROLOX4SA250N99 250 472 1730 <75 H9
18 HFROLOX4SA315N99 315 600 2200 <75 H9
19 HFROLOX4SA355N99 355 675 2500 <75 H9
HOWCORE
3 T L 2%
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4.4 — 15 BA
Generally speaking

441 — IR AREIE

p—
General technical data =

BIRAE +10% Prompt

Power tolerance : XM, 3R e R A THI DR AR X 10%33,

R A 2 +5%/-1.5% SH(EIIE LR AR TIBE). 76T £ 4 P R 25

Power frequency tolerance FETEaihn k, BATEEERRA), BFRS

FEEEH 160%,60S ﬁé‘]THID%ﬁETﬁo 1&1%/&?/5&5@5&1&7]THIDi’\:zﬂ?jE%ﬁur"]EE,

Overload capacity 7J/§EEJT‘T&E’\]THVD1E§5E2%E.§EE§W$5Efﬂt%ﬁ_ﬁtt (RSCE)

& >0.98 25 7966.

Efficiency Under these conditions, reduce the THID of the power

THID HFROO5 < 5% supply current of the frequency converterto 10% or 5%
HFRO10<10% (typical value at rated load). In caseswhere these conditions

are not met or only partially met, although harmonics can be
significantly reduced, they will not reach the THID rated value.
The low harmonic current emission is reduced to THiD,

10% IHFR,NAY50.5 Cap
50% IHFR,NAS50.8 Cap

ILFYCOS 75% IHFR,NB40.85 Cap JHE IR
100% IHFR NFY 5099 Cap indicating that the THvD that does not affect the power
160%HFRNAY41.00 Cap supply voltage is less than 2% and the short-circuit
ThERR iﬁ&—%ﬁ%‘ﬂb}?%ﬁ% power to installed load ratio (RSCE) is at least 66
Power reduction %, 1000M G SE

<h<2000m=1000m5%
4.4.2 INEHHR

Environmental data
FEE
surrounding environment
HNETEEENIRERE | 5°C+45°C-RER
Environmental temperature 45°C+60°C-[& &
during full load operation

HFRuizE iR e REE -25°C+65°C - 1EHI
Temperature during -25°C++55°C- T
storage/transportation
BABEREE <1000m (REE#H)
Maximum altitude | 1000m -2000m (P&#)
BRAENEE IBESRF, T4 HESH-85%
Maximum relative humidity = izf78ii8], Z%3K3 (FA%R)
BHRE W EBEEFNFTE
Dielectric Strength ENG61800-5-1
B DIN55468
Package EhBEME

I AL

100

\\\
90 [—e— |
\\»\\

o0 | e

70

60

40 45 50 55 60

REDRE, Bfr°C
E41MEREETUXF

Performance versus temperature variation relationship

14
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How to install

5.1 A& %%
Mechanical installation

511 LR LEEK

Safety requirements for mechanical installation

"R

Prompt

BFEREBEFEEFAERNHERE.

Please use the correct lifting equipment according
to the weight of the filter.

"R

Prompt

LRI, EARMNAHIRERES.
When installing the filter, use the lifting rings on
both sides to install the filter.

"R

Prompt
TIPEREMBG CGHF, SRF) Mk,

Do not use other components (terminals, casings,
etc.) for lifting.

512 2%
Installation

B SRR FIRPNITERUTIES.

The following guidelines must be followed during the

installation process of the filter.

. WIERIRE R T EE R AR
All filters must be installed vertically using the bottom
terminal

- UNDRIRR B e TR ELA AR TT - B I S AR
GRAMEL (WAM) i,
Do not install the filter near other heating elements or heating
sensitive materials (such as wood).

. TRERFAEE BB IL (818 = 25 150MM
The gap between the top and bottom should be at least
150mm

. IP20TRIK fR 3R EDRE NGBS 705
The surface temperature of the IP20 filter shall not exceed
70 degrees Celsius

CRERTESTME R BNHERZEER.
The filter can be installed side by side with the frequency
converter, and there is no requirement for its spacing.

HOWCORE
w3 HE L 2%

£

5.1.3 TAkIMER N
Industrial Housing Installation Recommendations

ABREIEZAES, NN ERIFISOMM (5913
) BENEE

To avoid high-frequency noise coupling, maintain a minimum
distance of 150MM (5.91 inches) in the following areas

- FHRIRY
Main power cord
- BB
Motor cable
- BRSAES% (BETE<48Y)
Control and signal lines (voltage range<48V)

HIRBRBAIHFERE, i, FERAEMEEERE (W0
ZER, ZELE) NEBESEBEMERZHNERA.
3 A&/ N10Omm 2R Bk T Y Rt A BB i/ 3 T 2 B B B 1Y
ERE. AREARRAIESHERE, X2EA
WEBREIAENTSHNA. BEBRXIAEBEEN
R e B AT S PEE

To obtain low impedance HF connections, grounding, shielding,
and other metal connections (such as mounting plates,
mounting devices) should have a surface similar to metal
grounding. Use grounding and potential equalization wires
with a minimum cross-sectional area of 10mm2 or thicker
grounding tape. Only brass or tinned copper shielding wires
can be used, as steel shielding wires are not suitable for
high-frequency applications. Connect the shielding wire to
the balance bar or PE connection using a metal clip or
metal cover.

BRI ARE (B, WEMSESE) SUEEES
BBPH, RCBEEIHIH —RE.

Inductive switching devices (relays, magnetic contactors, etc.)
must be equipped with varistors, RC circuits, or suppression
diodes.

HFR 188 838 285 1P00 FNIP20 PRFRBHIAE 4R, 1P00 8K
BUNLEEBENREHEEEFHRL . RIKH
REHXABRCH (1IP00) SeaFIME (IP20) | 16
RN 2R B BRI ED200mm BB E], 1P20 SRR
2 O IHHERE . BIRRE EBHVIE L= S
FIE, MERTFITLE BRI ERFARS AR,
HFR harmonic filters have two protection levels: IPO0O and
IP20. The IPOO filter must be installed in a suitable housing
or cabinet to ensure safety. The cooling method for the
filter is natural cooling (IP00) or forced air cooling (IP20).
Please maintain at least 200mm of heat dissipation space
around the filter. IP20 filters can be installed side by side.
It is necessary to ensure that there is sufficient fresh cooling
air for utilization, and hot air can freely escape from the filter
housing or cabinet.

15



514 @M

Ventilation

B ESEARLHRER. B, FEEESSERESRL
AT BHERS.

Cool the filter through air circulation. Therefore, it is
necessary to allow air to flow freely above and below the
filter

RS R R 2B A ERFEAMTUINTARN, DIAHEBFRE
AT IR =5 A0 B L T g A )

DR SRENIEM 25
Cool the filter through air circulation. Therefore, it is necessary
to allow air to flow freely above and below the filter. When
installing filters inside panels or other industrial enclosures, it
is necessary to ensure sufficient air flow filters to reduce the
risk of overheating of the filters and surrounding components
WREMAR (WEMeR) LEREAROVER, UENY
ENAERAMRNEREE~ENAE,

If other heat sources (such as frequency converters) are
installed in the same chassis, the heat generated needs to be

considered when measuring the cooling effect of the chassis.

i

-

Ht

s

)

v X v

S

5.2 BHIERH
Electrical installation

5.2.1 iR R
Over temperature protection

TR IR 2R HFROOSERAL % 7 AL E BRI TR U T E MM
BIEFA (PELV) dJEhRR BT,
The harmonic filter HFROO5 is equipped with a normally closed
temperature control switch (PELV) under normal temperature
operating conditions, which opens when the filter is
overheated.
’or
prompt
FERERRY, UpidRESRRRRIR. HMEI0F

(&) AREHELEREFIRE, UPRRREes.
Use over temperature protection to prevent damage
to the filter caused by over temperature. It is necessary to
stop or control deceleration in a timely manner within 30
seconds (maximum) to prevent damage to the filter.

BEMAE. TERFX, —PRBIEEEIERIER &=
U FTHIEE R B e Uik 7125013 (BREBHFHN,
24V) | BumfTHOERERm 127, REFRNAG 2745
EARMEL. TS EEYL A BELE, AimEe
FIRERRE TR . &, EHAmT12. 333%
B1-90BANMAR.

There are multiple methods. A switch can be used, an
example is to connect terminal TH1 of the harmonic filter
to terminal 12 or 13 of the frequency converter (voltage
powered digital input, 24V), and connect terminal TH2 to
terminal 27. Program the digital input terminal 27 to
inertia stop. The frequency converter will allow the motor
to stop freely, thereby removing the filter when an over
temperature situation is detected. Alternatively, use
terminals 12 and 33 and set 1-90 motor thermal protection

[ [ ]

THI TH2 12 27
—r (24V) (i)
xR xX 91(L1) 96(U)
HFR B
xS xY 92(12) 97(V)
G
xT xZ 93(L3) L 98(W)
PE PE 95(PE) wmug 99(PE)
Al Bl C1 A2 B2 C2 01 02
BRI IE I
BBERSI% AL
24VDC(24-240VAC) [
BURFHAbRg LR
E7-27
prompt

B iE R ER B A B EE B 250VACHIL0A

The maximum rated value of the over temperature
contactor is 250VAC and 10A

5.2.2 BT EEEfdss

Capacitor disconnection contactor

BB IR #RHFROOS I TR R £ A 2 AV F R P&, £
AHNERT, WERREAH0, BESITELNIREH
BUE BIM2SHHEBRI AN, AR T XA
AERT, THEHRTXAL, XBL, XCIFIXA2, XB2, XC2
R BAREMFT,

The power factor of harmonic filter HFRO05 decreases with
the decrease of load. Under no load, with a power factor
of 0, the capacitor can generate a leading reactive current
of approximately 25% of the rated current of the filter. In
applications where reactive current is unacceptable, the
capacitor banks on terminals XAl, XB1, XC1 and XAZ2,
XB2, XC2 can be disconnected.

BUA (B2f) BFEXALRIXA2, XBIFIXB2IAK CIAIXC2 R
PR

By default (delivery), XAl and XA2, XB1 and XB2, as well as
C1 and XC2 are short circuited.

NFHF B ARG, WK = AARhhat B Tun 1 XAL
XB1 XC1HIXA2XB2XC22 8], 3EIN{EAAC3 kR,

If it is necessary to disconnect the capacitor, the three-phase
contactor should be placed between terminals XA1 XB1,XC1

and XA2 XB2 XC2 It is recommended to use AC3 contactors.

16



xR xS xT XX XY xZ XR xS xT xX XY xZ
THRBHS B ™
HA 0 HFR1 0 HFR2
2 |
TH2 T2
xAl xBl xCl xA2 xB2 xC2 xAl xBl xCl xA2 xB2 xC2
ke
24VDC
CBURT
g KR
R’
prompt

RRFE—AN2 ABREMS S NN ETa RIS ERKR—EER.

It is not allowed to use a common 3-pole contactor with several parallel advanced harmonic filters.
KRR BFREREN, FIMUREASERATHHFRBEERSEBABERSRAZESN, RIBKFNMHLREE
BESTRANGEES. NERKRITHEZEEIEMER. ERFVIARRERBRR TH R R EENRFAERE.
When the capacitor connection is not disconnected, the HFR filter in standby and low load conditions will
increase the input voltage up to 5%, that is, the output voltage drop of the filter is 5% higher than the input
voltage. This situation should be considered during installation design. It is a good choice to disconnect the
capacitor connection in standby and low load conditions.

REETEIRT20%4 DR A V)i iEfbzs . EMERR, ATrBARBBEEL25H
The contactor can only be switched when the output power is below 20%. Before reconnecting, allow the
capacitor to discharge for at least 25 seconds

ek B BRI IR B YR T
Contactor selection Typical power cable size
SREEE | HFRO0S | AfE R o o EC_ e
380-415V Befihes AC3 e Rt A4S BN IS %ﬁ%_mﬂja— SREEANTIS
» A N mm2 mm2 | AWG/kemil | AWG/kemil
A xE 15 KVAR HFRO05/010X4SCO0SNO6 | H1 3415 ) 1 )
10 a9 | 1 HFRO05/010X4SCO07NO6 | H1 | 3«25 | T )
14 a9 5 HFRO05/010X4SCO1IN10 = H2 346 , 10 )
22 \ a9 \ 4 HFRO05/010X4SA015N10 | H3 |  3x10 | B L 10 \ )
29 Ccl 9 6 HFRO05/010X4SA022N16 H4 3%10 _ 3 -
34 R 7 HFRO05/010X4SA030N16 | H4 | 3+16 | -] e | )
40 ol 16 7 HFROO5/010X4SA037N35 | H4 3+16 _ 6 )
55 . a6l | 9 HFRO05/010X4SA045N35 | H5 | 3x25 | 3«35 | 6 | )
66 ol 6l 11 HFRO05/010X4SA055N50 | H6 3425 3435 3 )
) . a6l | 15 HFROOS/010X4SAO75N99 | H7 | 3:35 | 350 | 3 | )
96 Cl 61 17 HFRO05/010X4SA090N99 H7 3%35 3%70 3 -
133 | ciel | o) HFRO05/010X4SA110N99 | H8 | 350 | 370 | 3/ | )
171 Cl 61 29 HFRO05/010X4SA132N99 H8 3+75 3%150 3/0 -
204 | cel | 36 HFROO5/010X4SA160N99 | H9 | 3+120 | 3+150 & 3/0 | )
251 ol 110 44 HFRO05/010X4SA200N99 | H9 34150 3240 | 250MCM )
304 | cl110 | 51 HFROO5/010X4SA250N99 | HO | 24(3+95) | 2+(3¢120) = 2+3/0 | -
325 Cl 110 58 HFRO05/010X4SA315N99 H9 2+(3%95)  2%(3+120) 2+3/0 _
380 \ c 110 | 66 HFROO5/010X4SA355N99 | HO | 2+(3+150) | 2+(3+240) | 2+250MCM | .
480 clu = SR mEN, REROES TR RN, XA SR

MR, AR, NEBAMRERSETUBTFIER ML, BREIRSER.

Attention! when selecting, try to match the power of the filter with the power of the
frequency converter as much as possible, in order to achieve the best results Excellent filtering
effect, when not matched, high-power filters can be used for low-power inverters, but The filtering
effect will decrease.

HOWCORE
o EJE i 2% 17
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523 EETrEAE
connection diagram
ERRE MG M ANSIIE R BRNNERER. TERER T BERREFNEDNRR.
A harmonic filter is a low-pass filter that suppresses high-frequency harmonic currents on the input side of the
transmission. The following figure shows a transmission system with a harmonic filter.

-F1

400VAC

5.2.4 BFRIER

Schematic Diagram

TEERTERRKRNBSRER,

The following diagram shows the electrical schematic of the harmonic filter.

R — "y ﬁ Y Y YN——mnoX
S — YN Bl,\ ‘ 20000 0 0 S —— Y
T A Alﬁ YOI 7
INPUT OUTPUT
A2| B2| C2
|_

18



525 BSERE
Electrical connections

H1-H6

H7-H8

FFs i YRS

1 R/S/T

2 X/Y/Z

3 TH1/TH2

4

5 | A1-A2/B1-B2/C1-C2
6

HR
HFRIE R 75 81\ 1
HFRIE S =& 0 H i 1
W HARIPFF K
ITHIEIS IR Eas
HFRIE I =8 [DE& IR T (SMNERIZAR RS2 H)
RiPEEH

* SN B ERIRE XS ERAER AR, BAL-A2, B1-B2, C1-C2 Z[BIMEELREE, AR
R AVE R ERfilter BIR(ERF S BRI HEARER .
For the use of filtering branch bypass, after removing the short circuit between A1-A2, B1-B2, C1-C2
the user selects the appropriate control contactor based on the ffilter current value in the selection information.

HOWCORE
o3 HE L 2%

€
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5.2.6 %k
Wiring
AR BREZEE IR, S, AT, ToeeBimLl, L2AMBSRIEESIRERmTX, Y, FZ
The power cord must be connected to terminals R, S, andT. The power supply terminals L1, L2, and L3 of the
frequency converter must be connected to the filter terminals X, Y, and Z

TIMARIFBX

Parallel connection of frequency converters

BN THaRERS— R LSRN T, EEAES EIREZEMN, THENBRGFLL, 12, MWk
EIROE AR IR X, Y%DZLO

When connecting several frequency converters to a filter, the connection method is similar to the above. The power
terminals L1, L2, and L3 of the frequency converter must be connected to the filter terminals X, Y, and Z.

R’or

Prompt

TR 2 AR E B,
Use cables in accordance with local regulations.

FEORIK A%

Parallel filter
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If the power input current of the frequency converter exceeds the rated current of the maximum harmonic filter,
several harmonic filters can be connected in parallel to achieve the necessary current rating - please refer to the
electrical data sheet.
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It must be connected to the power supply voltage of filter terminals R,S, and T. The power terminals L1, L2, and L3
of the frequency converter must be connected to the filter terminals X,Y and Z.
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Mechanical dimensions
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H1
H2
H3
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530
530
630
715
750
800
680
690
600

Bl5.3.1-3 (H9)

R~ 2 (mm)

D H L1
180 | 255 500
210 | 275 500
230 | 300 600
245 350 650
330 | 370 675
340 | 370 720
470 | 385 | 275%2
480 510 | 275+2
600 | 2200 535
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High power passive harmonic filter modules for system integration
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= (KW) (A) L D H 11 | DI A/B (Kg)
HFROO5X4SA075N99 75 133 400 560 500 380 180 12«40 $13 190
HFROO5X4SA090N99 90 171 400 560 500 380 180 12«40 $13 200
HFROO5X4SA110N99 110 ‘A 204 400 560 500 380 180 12«40 $13 210
HFROO5X4SA132N99 132 251 400 560 500 380 180 12«40 $13 | 220
HFROO5X4SA160N99 160 304 440 565 735 380 200 12«40 $13 = 230
HFROO5X4SA200N99 200 381 520 560 800 461 164 12«40 $13 255
HFROO5X4SA250N99 250 BB 472 520 600 800 461 184 12«40 $13 300
HFROO5X4SA315N99 315 600 520 600 840 461 186 12+40 $13 325

HFROO5X4SA355N99 355 &C 675 530 640 @ 930 461 226 12+40 $13 = 390
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External dimensions of 690V passive harmonic filter
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=) (KW) (A) L D H L1 D1 A/B
HFROO5X7SCO11N10 11 15 630 230 = 300 600 150 12+40
HFROO5X7SA018N10 185 20 630 230 = 300 600 150 12+40
HFROO5X7SA022N16 22 25 630 230 = 300 600 150 12+40
HFRO05X7SA030N16 30 &A 36 750 330 @ 370 675 150 12+40
HFROO5X7SA037N35 37 43 750 330 @ 370 675 150 12+40
HFROO5X7SA045N35 45 52 680 470 @ 385 = 275+2 440 12+40
HFROO5X7SA055N50 55 63 680 470 385 = 275+2 440 12+40
HFRO05X7SA075N50 75 EB 86 690 480 @ 510 @ 275+2 445 12+40
HFROO5X7SA090N50 90 101 690 480 @ 510 @ 275+2 445 12+40
HFROO5X7SA110N99 110 125 600 600 = 2200 535 525 12+40
HFROO5X7SA132N99 132 144 600 600 = 2200 535 525 12+40
HFROO5X7SA160N99 160 180 600 = 600 @ 2200 535 525 12+40
HFROO5X7SA200N99 200 c 217 800 800 = 2200 735 725 12+40
HFROO5X7SA250N99 250 289 800 800 = 2200 735 725 12+40
HFROO5X7SA315N99 315 324 800 800 = 2200 735 725 12+40
HFROO5X7SA400N99 400 420 800 800 = 2200 735 725 12+40
HFROO5X7SA560N99 560 600 800 800 = 2200 735 725 12+40
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How to program a frequency converter
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DC circuit compensation disabled
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Ensure that the DC circuit compensation is in the closed
state. In some cases, this dynamic compensation can
generate resonance in the DC circuit, typically using
HFROO5 on power grids with high short-circuit ratios.
Fluctuations can usually be identified based on the increase
in noise, and in rare cases, they are caused by accidental
tripping. To prevent resonance in the DC circuit, it is
recommended to disable 14-51 dynamic DC circuit
compensation by setting it to be disabled
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Postscript:
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The power factor of harmonic filter HFROO5 decreases with the
decrease of load. Under no load, with a power factor of 0, the
capacitor can generate a leading reactive current of
approximately 25% of the rated current of the filter!
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When the load is below 20% of the rated load, the contactor
needs to disconnect the tuning branch. This adjustment is
to meet the power factor requirements. At 20% of the rated
load, the main circuit inductance can meet the filtering
requirements. If the switching of the tuning branch reduces
the equipment power factor and increases the reactive
current, it is difficult to meet the overall demand.
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On the contrary, switching when the load exceeds 20% can
improve the power factor while also meeting the overall
THDI index requirements of the equipment.
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That is to say, as the load approaches full load, the effect
of HFR tuning branch becomes more obvious, and the
power factor (PF) of the whole machine is higher.
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The device switching device of HFR filter can automatically
set the switching tuning branch when the rated load is
below 20% (set value), meeting the automatic follow-up
control, and can intuitively display the harmonic current
and overall THDI index parameters.
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