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Safety Instructions

XELZ2TAMERTME TENARINERE.
RWXLIRATRESRATHEMIET.
These safety instructions apply to all equipment of our
company for work. Neglecting these instructions May
cause personal injury and death.

2 1 5 1

Prohibit live operation!

BRIEAREH

Operator qualifications

AaFE I NEBSTE TENARBRERRE. AKX
BHLE, BTEN. SELEREHT IV AGKERE,
BRI IR EBRIEN A RBIRGTIE F

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.

RRANGFIPLE
Installation and maintenance of safety

BN EEIB BIRANE R IRK 2 2 R IE, VIt
FBRE, BERFESHECEBEMEBS o, AET
BEXI T Aine . AL B BARE, FFRRER, EHS
£ AR ETEE RN = B & i T E LB T EE,
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.

TIERER

Exclusion

AARFRHABHER T =it E2BEREIEA™

A RIED . MRBENEfIZE [RGB, BEE ST

BEAR, BERKELITHERZEIN

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!

BINES:

Dear customer

BasWAR AT AR ANE, RARITBH,
W R OIEEIRIR S LA TR !

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 HFRIER K R 2 TR ENRKR R, R U KAL) BIRELL,
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. AN, RESNINESTHRNNEREREERH, XNTMURERE
FIRER, NILECR, IhERR KRR I B TIERR/ NNE R,
(ENEUENE S G
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. TMAEGHR AZ BT MRME, ERAENMFBEHR NEUEIHEE,
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. WRBTHBIRERAARE, REMIBRFIEHK = EBEZELDAF200mm
A=),

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

5 MERTNBERDRESRRE, TRRTBENIFRE/NF50C,
The capacitor in the filter is a temperature sensitive device. Pay attention
to keeping the ambient temperature of the capacitor below 50 °C;

6. LN, ERREEENELEIET, ERTENME,

During installation, follow the wiring instructions on the circuit diagram
and connect a reliable ground wire;

7. MHBEREERIRES, DAENERESRHAE LR EALTERBRKBE,
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.

_ RS

Grounding
XL L5 5E A TATA IR IR S T B EN TR AR AR,

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

B ZUNTHESSERASGT, 3 ESMMBHTRINEERF;
EREEAER THER SRS, FaREEEREED, MRIEASRE,
R B RES EBEETI.

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.

IR SENR T 6 S e & HEHNEK,

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

FLEARIER R, MR REEAT.
FMPEETENTFRETHFLE LR, BRERRENLERER.
TS MERZRABTARERETW.

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.

K1 IS, RIERARAER

Table 1 Use of Symbols, Terminology, and Names

YEFE explanatory note

E=Y BREFMEKR, LR EHR
Attention! Follow the manual requirements to prevent equipment damage

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

BEFMER, BLETERHEE
Follow the manual requirements to prevent serious
accidents from occurring

BRETMEK, B ESSEEmhEENRE
Follow the manual requirements to prevent serious
accidents

>P b

Dangerous

BEFMER, Bl Rk EESEREEHEE

>

At ERE
Follow the manual requirements to prevent serious
Dangerous accidents and fatal injuries caused by hazardous voltages
(] BOT 3] RAWE, BRI
[Note] Please pay attention to the content expressed in

[Note] for explanatory purposes

HOWCORE
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How to read the operation manual

REEFMN BT BRLEMRSRER RERNAEAE.

PN TR ORI
BN T LRI R 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.

B SR EAIES AN

Introduction to Harmonics and Its Control Methods
21 HAER?

What is harmonic

211 FMERE

Linear Load

rEANEEME (MERKATH) S IEXEEVE
HE—PEERLE, W~4 BRIt 2EZNERISH
EVAENZERE.

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.

MEOBREMNINE A
The power consumed by the load is:

P=UxI
NFEINNE (WEEBH)  BRRABRALHFESD
EHRE, BxaTeE, mENF1IREEE I
KRR, EXABAMNBNERLT, BRFETBE,
FAENTFIREBRI A R R H,
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.

B

BE voltage
voltage

Displacement angle, @

‘E’Pmovvccn%e
o5 EHE s 2%

FEHMIERT, STRNEBIR="HMED

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

TINIHE Reactive power (Q),

AL INE Apparent power (S)

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

FFTERIEZBICABERT, POMSETRFATH— =4
FERkE:

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+()2

BRSBEZ BN BA. MBENRELAFINNEP)
SMAETE (S) ZEaItks):

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

DPF= § =COS(0)
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212 FEEMME
Nonlinear load
FEMERE (WZRERRR) BEEELZXER. TRAZAERR 6B REERE JEIEZEF N FsZE
BEERAEM, W ERERNERE.,
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)= > a/hxsin(hw/1t)

1
0.5
0
pd
-1
0 1 2 3 4 5 6 7
1

0.5 /
0

P~~~ ——

0 1 2 3 4 5 6 7

R wlI EREWHRA R, Ry EBTHDN, RMSBIRIRMSTIRR B2 BRR AR
RVMSTE (R EE) WERTA A

Positive multiples of the w ndamental frequency w1l are When using THD, the relationship and representation between
referred to as harmonics. The RMS value (current or ~ RMS current IRMS and fundamental current I1 are:

L ongs =1, X1+ THD?
Lenrs =] 2_15,

S RXEHFERTHEE. BUEREEPF (V) A

) ) This also applies to voltage. With power factor PF (\)  For:
RHEIER B2 T IREER, EERETE (THD) A p
KA BHNRMSEEAREMRMSEZ tERR: PF =&

The harmonic content in the waveform gives the distortionrate, S

or total harmonic distortion rate (THD), expressed as the HEMRGT HREKETABIREL

ratio of the RMS value of the harmonic contentto the RMS . . .
o In a linear system, the power factor is equal to the displacement
value of the fundamental quantity: )
power factor:

///7 )Z X 100% PF:DPF:COS(@)

voltage) of a non-sinusoidal waveform is expressed as:

/2,

[ r—22

7LD —
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HEFLEMRET, BWERBEUBRLZEHLRNL.

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

DPF

\ 1+ THD?

ThER R EE T I AR AR . RN EE =S
ARRMSEER, 3B AL BATAI T K 2% .

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.
HEBWRENTH, @FBEEDFTRBELE (TDD)ARIE,
RATODFRISR AT -, BEETRAESH. TDDUK
RBRBRIRTBRIEREL,

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 =

hmax
7DD :\/ Z(//Th)zxmoom

h=2

213 BeB ARG SRR

The impact of harmonics in distribution systems

HEE2IR, ANENEEEREZDPEHRENALE R
PCCLZ A= BEBMRMZxfr BT RIX 2 3. HBERE
EEAEAHEESSAPCC2, HHEHELIIMEMNAZL.
72. 73R B,

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
pCC2
71 Z2 Z3
PCC3 PCC3 PCC3 Other
T Loads
Rectifier 1 Rectifier 2 Rectifier 3

‘_)| HOWCORE
o3 EE e 2%

HTFEBRFMAEM EEERNRRE, FEMERBNER BR
USHBERE, HiTEK, BERTREEEA,

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.

nETSREMEEX, MREMESENMNEEX.
BERTSRGMEAX. ERTRABERMTENER
T, TRHBEPCCHABERT. 4 7T FMPCCHAMRZE,
I T AR BB AR G Be B AIAR LR AT
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.

R B WBAI RIS AAEA G R  HE SGEPCC(SCC) A
AR ENR SN EENEINENLLE,

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.

S
/?SC‘@_ -
Ssqu
w5 = -
7= sc— 7 ;FD Ssqu_Ux/@OU
supply

R EIE A A AERD

The side effects of harmonics have two parts:

ERBREIEMARFIFE (BURBLY, TERR).
Harmonic currents can cause system losses (laying cables,
transformers)

VR B R R AR S X HoAh 1 B0E AL T LG N E At B
BFE
Harmonic voltage distortion can cause interference to other
loads and increase their losses.

JEZ
nonlinear

B

current

A GefETT

BE
system voltage

impedance

I B T FaE R T
Cause interference
to other loads

1E AR GIRFE

Cause system loss
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2.2 TR R B B FREFE K

Standards and requirements for
harmonic limitation

B BRI AT A
The requirements for harmonic limitation can be:
FFEN ARER

Specific application requirements

- AZIUE BT K
Standard requirements that must be followed

f%ﬂ@ﬁﬁﬁﬂ’lﬁji S5HFERTIERBEARREBRL THEFE
%%O

The requirements for specific applications are related to

specific installations where there are limitations on harmonic

technology.

g, EWWHOKWEEML?;E’J%OKVA EeE L, — M E
REEAL, TE=RME, MR EZHA Eﬁm *Ef
B R 1,ftEE fﬁtﬂ?l T, TR E’]RT%&/J\K?
& E%%E’JI*J%TE&IL WIS FEHFRIE K =8 DUR N
PN ER SRR R BT 2,

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.

BRMIEE G ERE, FIEMEN . FENIVEER TR
BRI X AT . T ASIBEIMARE:
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:
- |EC 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, KB RASIRE (SHELREMAR
F<16A).

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

IEC 61000-3-20E B A ERI ARLRERBRSE (G
NN BR/NTFETI6ANRE. OPMEFIEXINT: A%
ED,

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.

IEC 61000-3-12, #EiEZ|%HAE >16AM<75ARAHIKE
RG = R R RPRE

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

IEC 61000-3-12, SBEIA HEHEZHN BIR16ATI75AZ (8]
AHMEEBRGERNRE. B LHRENRT230,
4OOVSOHZ%ZE:, PUE=IB A R RRIPRE, EETMe
RERE, B HRERRRL, BREEFEE (85K,
EN/ %11 %D%l?)/)\) AR THDAIPWHDHIZE K,
Automation Drive®& % (FC102HVAC. FC202Aqua
FNFC302Industry)ZESM=a fF X LEBR(E, TTHRIIMG 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,
400V, 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, PR{E, EBHERIMEE A TI6ARKER
BEGPHEREFEKERMBHEERENT75A/,
IEC61000-3-124LFIEC61000-3-4,

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.

E ik, IEC61000-3-414E M Ti&E#E| Aﬂiﬁ&ﬁ@ﬂ%%é}fm%
MEBVEERT7SARNRE ., FABARIRERDY, TRIZHE
B ERRIRE, f,&ﬁﬁﬁﬁﬁﬂ%?w\% S5RHBFEN

TR, RENEBEDE, BeT75ARIR&RSIAHE3%K

E, R UTEIETARLEREBNINENRE
EiE, RE\ELHEBEITER, HEHNRETHDH

PWHDHI &R IE B VAL (B

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.
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IEC61000-2-2F1IEC61000-2-4ESA1E SIRIL AR KE .
[EC61000-2-2 and IEC61000-2-4 are compatible with
low-frequency conducted disturbances.
IEC61000-2-2FNIEC61000-2-4 B3R B IREE2-2,2- 455 :
AHEEHRBRERIUE SEHLXESERNFEKE,
2-2ANFEEHMBRSE, 2-48 TR,

I[EC61000-2-2 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, |EEEE WY HUEFIE SR H R G HIERIZHINER.
IEEE 519, IEEE Recommended Practices and Requirements
for Harmonic Control in Power Systems.

IEEES198 Y T BEMMIELMEN BN BIRFIRITHE
bro TEREKAEBIR,. HFEBRS NEZEHNALRE
&= (PCC),

IEEE519 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.

IEEESI9Z —MARGAE, SAERMPCCRRBEMR LR
ASUTHD, FER R AR BIEIE K REI 3%, &K BR
[RIEFF A EERSIE A PRSI, XA ER
TEXBEBTKEULEBYABREMEREBEDE
BRI

IEEES19 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 7 e BRAE W AR AE 95 10.3AT7~ . BURFLSC /ILEE,
HASCHBBR&AFPCCANAEBR, ILIRATRN
WM, XLEREMEATERER (RSEHISR) M
EHEKEL (TDD) . ETR. XLEREEHBBIREPCC
RER. FEN, FEXLRENSDMAREZFHIRPCC
ROFEMN, XRRETFTNBATE, HERERELE
REAMNAEREDAESD B &N TREHF
TEPCCRNE,

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

‘E’P*ovvcrnae
o3 EE 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, WNREIEER AP EREL IR SIEEES19 B b
TRRE, NERAAHFRE T B X LR H .
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, EETEK BEEEMIEL MR EZENGS
FGRNED BB 0 FI R (B

G574, Engineering Guidelines, Planning Values for
Harmonic Voltage Distortion and Nonlinear Equipment
Access to Transmission and Distribution Networks in the UK.

C5/ALE T I MR EENSEF AT AR BERTERN
MIME, NIREXERNERHEST B LHRENDRE
BT C5/AR— N RERIME.

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.

X FA00VER AL THDIL XME A 5%, 400VE G F3HBIEK
[REWAEF R TR, NI MRS RN SRR
W, ZIEER=RHEER, sEETHETRETREN
4 B K F SERMIR B MG AN O] 252 AV BB IR VR I AR
REh iz ERIE,

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.

BETHMENRR SN EBURTIEE MR BN EBIRFNE
AN . fE FAHFRBL TR CS/4ZE 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.
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2.3 R E

Harmonic improvement
ERETMROPOPE R A RSN, B/LFBRAATE,
BMN&EERMRR . EFFERFERNEFERATUT
JIONFSES
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:

BN (BRAE, FBREANFE, BiRUEAtBRI--
TIERR. ZKBH)
Power grid (background distortion, main power imbalance,
resonance, and power supply types - transformers,
generators)
KA (ES, EEMARERT)
Application (load distribution, load capacity, and load size)
M, ERTRE, AN (IEEES119, IECG5/4%)
Local, national standards, regulations (IEEE5119, IEC, G5/4, etc.)
R (BRI, MEE, #P%)

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

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

B LIRIECHRE 5/ RIS EN FIRK BB AR 2 — 2 Y.
4N, ®EBEN 61000-3-251EC61000-3-248[E], XFHIESR
SRIBAS/NZSHRAFI T FOH 78 =2 1B 1L,

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 IEC61000-3-2. This situation is similar to the prefix
AS/NZS in Australia and New Zealand.

WEBRAARTERAMMAE: DRESHREHAHR, X
BRERFZBEBESR, BHNHRIWHAENEELRS.

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

ERENBRRAFTEEET e A\ I3 EShEB T
Ut BB RS TR D RS A RV R R E . EREMTIR
fRIRTTR BA RN BAR A PRI R . DURBLD MBI SE
SR K LA O

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.

BRBRAFEER RS RIRR R ENE =N SRR,
HFBE— M HFESAERGROENENERES. &
KRR E N BRI S R MEINRAARMES, )
RATIMERIE, BIRBAT RIS LR T, DUE
RAREEMAABIHRIEFTEN. BTHRELZAXBAR
WEFRNER, BRAIIHE.

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.

B S DR A
.3-15/ PisY; ﬁ%Eﬂﬂ\

Introduction to harmonic filters

3.1 T{ERIE
Working principle

WRRERE (HFR) BFEE BEERLIFIL2AN B Rkar L3R
BASRCAGHN _RRW B, LT ik B TAMKE X
FRIZAR KM IR B B2 AE R, oI EESRNE
SRR B . EIRIMELE0HZANES K SMZL60HZFI BB
R NEMNERRE,

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
BR TA 1 L2 x
OB 3 -
=
i frequenc
suppl uency
AL 4 converter

.l
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(21

ROR = 1 BERE T E Th R
TR ARV RE S T LT 5% (THDI.)

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% (THDI.)

HEANHBER T, THDERSWEE. Af. BMETHDIR
AESEE, EKBRNENELEBS REER TER.
Fit, B AEEH TERNBIERRTTER#EHT
EREEITER.

Under partial load conditions, THDI has a higher value. However,
even though THDI 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 ThE K %

Power factor
EERABEHET (TMBATRRE) . BHRERT
DA\ZRE, BB B R A BT IR R IR R A P BB A w1
Bi. FAlt, WEAKEILO, EABAM, EFBRAN
IR AR AT IR AI25% (BUR TR SR, 20%525%
ZEEREE) , EREHFE ARG IEA,
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.

TEE7R THFROOS AR I E R A4 B(E,
The following figure shows the typical values of the effective
power factor of HFROO5.

10
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BRENER A
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0 20 40 60 80 100
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Load [%]

[¥3.1 HFROO5

HOWCORE
o I v

VENTEL. MEAHT, HFR 312 BARBRIERE

Open connection of capacitor section

MRNAELNBER TFERSNNERREB B EFIIE
RIBERMBEER, WNHABERERE, EHHT
TE D HR 2000 W EB A A 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 BYIHBRIERIEERE, ST REERBRMEER
HIFTEE, ELNBMNEARBERT, BRMEBRTE
ZBIL R ST SEBET S, BISHFRIZ N
AR ITBE. B, EXBYE B SUITFBRRE
BHANEEZRIRIT,

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.

HEERAEMEBRNLENTE, TTRIERIBK=IIIEE
(WHFR) LT ZHoREERER . R GRS EFITNE
REHEN, TREERTEEFRBER. BXRHEN
BMIERESERRAFENEREN, BERAERSE
LS
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



[ 4, IR SRR

Selection of harmonic filters

AEVRHFRNEAEFEHRTRESFNES, St
B, BREIEUR =R —MRIEA.

This chapter provides guidance on how to choose the
correct size filter, including calculation examples, electrical
data, and general instructions for the filter.

4.1 AR EFAIHFR
How to choose the right HFR

AT HRERENME, HFROKNRFEZM=0F B
MANBER. XREIETMEMANE (MIEBRRAFK
IN) HERRANER .

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 RERERITE

Filter current calculation

RIBE N5 EBAYIMER R (IMN) FBE AL IHE
E % (COS) iHEZM=FAIEBFMALR (IFCL) R
BYFERE (UMN) REFEFFRERBE (UL) N
A THFR AT IX L8 % (8] A9 L BIXS T B AT S AR R
HITRIE:

According to the rated current (IM. N) and power factor (COS )
of the motor on the motor nameplate. Calculate the power input
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:

o
U,

PR HFREFUE R (IHFR N AL AR B ATHETITE

Fris & imsssBiRMmAER (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).

le, =1.1% Jyy % COS

=’r

MTERESRIE RN, REREEEMEE.
ERAEKAIRERINER , BB ETHDITE8E.
Tip:

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

MR AT LA TR E 1 AR E A TRE 28 b, WA JAR 4R
TTEFTS AR IRRM A B S FE BHFRITIE.

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.

INRHFRA/ N A E fa 3k B E B3R, WA EHITESR R
WLBE 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.

4.1.2 T E LA
Calculation Examples
Z S H R E [ System power supply voltage(UL): 380V
1522 Motor nameplate power(PM): 55KW
B LI power (nm) : 0.96
FCIIR(nFC) : 097
HFREZ ( nHFR)(&IAEIL(ETT): 0.98
R AL EEE i Maximum line current(RMS):

P10 55 % 1000
U XN X X3 380x0.96 0,97 x 0,98 x+3

FELLFIER T AL FFI6ATR K B8 .
In this case, a 96A filter must be selected.

=91 574

413 BEFHE
Voltage boost

VAR A B E MG T HFRESIR SR A B EE 5% X B
& ThisinFEELIRERAANNEES. NER
R R B APE R, E6OOVE AR ERERE, R
BEan B E A ZREMRSYS, WERASHMFNEL T TR
AR AREREMREASEE. RTREZELR, 15
S%E6.1T,

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.

12



‘_) HOWCORE
oy ERE WL 2%
4.2 ISR
Model label
A
18 B S R 28
HARMONIC FILTER
HFROO5X4SA037C06
A ECapacity: 37KW
#i%E B FECated voltage: 380~400V
e A% Frequency: 50HZ
#5428 FInsulation voltage: 3000V
IP:1P20
EEWeight: 80KG A
&7=HH#Producting date: 2026518128
~IIN e
HK-HFR260112001
LSBERBERAT
sk EEHISTRINEARE31295135#
Hi%: 021-37701209,37701219
;ﬂ Tﬁﬁfﬁ:z::ﬁ;ﬁﬁ& 16X 13818298192 HZHE _E 7
priavinimss . -
Tel:021-37701209,37701219
Mobile: Southern District: 13501656682 Manager HeNorthen District: 13818298192 Manager Qi
Website: www.howcore.com
421 K BRRI A% E
Harmonic Current Performance Curve Graph
2 TR R SR M AR ST X R B SR AR R B AV B R S/ R AL IR
s B —winDCchoke  wflgR (T T UK. TEHENBAHR, FUt2IEKEAXE (THDI)
£ S T vitnoubtenoe 2 395% ., SRZVEINE A B R HEERATRE . X BLDCHREH,
0 20 4 6 8 100 120 TR B AR B U T A TR E HARFREUE R T0%IA T .
Load(%) TN AT, Fut2EEAE (THDI) A10%ZE15%.
harmonic filterperformance is optimized for rectifiers/motor
~ driveswith a dc-link choke. In such applications, a THID ofro
S 2 — with DC choke ughly 5% can be expected. The use of a dc-linkchoke is hig
z 0 — withoutbCchoke Ky recommended. In a system without LDC, the filter module
0 20 40 60 80 100 120 has to be derated to max. 70% ofits nominal power rating.
Load(%) In such applications, a THDI of 10---15% can be expected.

ERHAENSITH, WRIRERNINERE L. HREEREN, BHEERTNNEXB AR ABTERIEA~E8
BIBINERE. IAEXAXTERTRNTRBEFBFEX ., ERRTZSEIRKSF HowcorefJIEK
WRREAEEREY R (E3SNE100%EE MHSEE RN, EREHRLERFEOIN L) . ZREFIIFERE
RASTHFEEBEEE, DENT BRI DPFER. REARTRITIE B SR B LEH B RS EilaRk ST
—INEE.

At full load, Harmonic filters yield unity power factor.At lower load levels, the capacitive current into the power
capacitors of the trap circuit cause a leading displacement power factor. This is the case with all types of passiv
e filters with large capacitors. However,compared to traditional filters the useful range of Schaffner ecosine is
much extended (cos phi >0.9 from 35 to 100% of rated load).Harmonic filters allow for trap disconnect at light
load to avoid low DPF situations if required. This feature can be provided by the installer using a capacitor con
tactor of suitable size for the trap circuit.

NLFS TR R 2%

o L REATA0%E, IEEHPFATF09
2 0o 4 51 7 F208Y, W UM B R A VR A
g o0 Displacement power factor curve
04 When the load exceeds 40%, the power factor PF is greater than 0.9
o0 A Loabé’(%) 80100120 When the load is less than 20, the capacitor can be disconn

ected to improve the power factor
13



4.2.2 B &IRAES Product Identification Code
HFR — 010 - X5 - SA — 015 - CO06

4.3 BSREURE

CZ7%| Series C
BZ % Series B
NZEZFSeries N

— | IHE(KW) Power (KW)

LREE
Wire harness
cross-section

S:=18 D:E4H S: Three phase D: Single phase
At CHE#F  A: Aluminum C: Copper

L | XIP20 4:380VAC-415VAC
M:IP005:440VAC-500VAC

01050HZ/THDI < 10% 005 50HZ/THDI < 5%
11060HZ/THDI <10% 105 60HZ/THDI < 5%
TR R R

harmonic filter

Electrical data

TRFEFIEFIBF Passive series category catalog

6mmA2

10mm~A2

16mm~A2

35mmA2
BEEHEART50mmA2
BEEHEART75mmA2
BEEHEARTI5MmMA2
BEEHEARTI9IMmMA2

BHERS MK R P IIRSEE HE AH O R BARSFE  HER FEERER i HBEE
(V) (Hz) HAKE F4R (kW) - V) WIERTE  ERERRE el MEE EXe el
+10% THID MTBF TDD SCCR

il <HOBEWE P20 16 547 —250C B +45°C
80415 Dl <H@FLEVE P00 0 FE R T IEEIEfT oVl
HH <IW@FREYER P20 EIR 2= 450C FI| +70°C
UE B so8% AN UHEF 200000 'EEE’519,+_ 1J+ﬁ 100kA TN.TLIT  (IEC 606641/
Dl <HQ@IEHE P20 355 15%h /B g PRrERAEE UL 61800-5-1)
10500 Dilty <HQEETE PO BN —25°C 31| +85°C
Nk N A T
[T p——————— R B AN

BHERS K R P AR EAL ME AH O FRE BRAREE  HER FEERER i HBEE
(V) (Hz) BAKE TR FHEA AR RN BERE BERH ESEE MEE £ &l
+10% THID INEAEE MTBF TDD SCCR

Ot <H@EEHE P20 16 10 2500 B 445G
3s0-415 [Mille SHOSUEPRE RO FeEEh ; YEHET
Qitr <IQEEWE PO T RE | ysoc 7 4700 ovil
Qe <HQEETE P2 . 14yt >2(}0,H(->joo |EE$E_-‘/E;E19 mepme  10kA TN TTIT  (EC60664-1/
7 g N/
440-500 O+l s%@gﬁfﬂﬂ]ﬁ 1POO E,J\EqL N T —25OC§|J +85°C UL61800—5—1)
@t <IG@EEVER P20 -k ISR

‘_) | HOWCORE
o HE L 2%
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4.4 — %35 BA
Generally speaking

441 — B AREIR

General technical data

BIRAE

Power tolerance

+10%

BRIMR A E

Power frequency tolerance

+5%/-1.5%

i BE 160%,60S

Overload capacity

RME >0.98

Efficiency

THDI HFRO05 < 5%
HFRO10<10%
10% IHFR,NB¥ 40.5 Cap
50% IHFR, N 40.8 Cap

ILAYCOS 75% IHFR,NRS 50.85 Cap
100% IHFR NAT40.99 Cap
160%HFR NHAT 1.00 Cap

ot N SBE—ES N TR

Power reduction

4.4.2 TR ERE

Environmental data

%, 1000M /55 E
<h<2000m=1000m5%

ElEEEZS:

surrounding environment

R IE i B IR E
Environmental temperature
during full load operation

5°C+45°C-FEER
45°C+60°C-BER

HFR/ iz e R E
Temperature during
storage/transportation

-25°C+65°C - 1= Hj
-25°C++55°C - 175

7

Prompt

HEXEZMGT, BTHzRNBEIRBROTHIDERE10%E
S0(FE T Bk TRy AVEE) . AR EXLE RGN
FEaXLEXHNERLT, BAUEERARE/), Efs
RE|THIDFUEE. (IR RSN ATHDR IR MmE
B ENTHDR F2Y B INR 52 2 Mttt (RSCE)
Z=/ 466,

Under these conditions, reduce the THID of the power
supply current of the frequency converterto 10% or 5%
(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 THiID,
indicating that the THvD that does not affect the power
supply voltage is less than 2% and the short-circuit
power to installed load ratio (RSCE) is at least 66.

BEXERSE <1000m (FER)
Maximum altitude 1000m -2000m (F&HA)
BRAMENEE BESRF, TTAEESH-85%
Maximum relative humidity  izf78la, SH3K3 (X4%)
Y50 T W EXANGFE
Dielectric Strength ENG61800-5-1
2E DIN55468
Package TR EME

110 B BB AT

100

i —
90 [T—e— |
\\u\\

0 ] e

70

60

40 45 50 55 60

HESRE, $BAIC

B4R R T RER

Performance versus temperature variation relationship
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B e

How to install

5.1 Y= %
Mechanical installation

511 LR e EK

Safety requirements for mechanical installation

R

Prompt

FERRBEREEEAEMNRERE.

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

’or

Prompt
LREIERE, AR HIREREER.
When installing the filter, use the lifting rings on
both sides to install the filter.

’or

Prompt
PINEREMIG (5T, FESF) mE.

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

512 %
Installation

WERLEERERATERIUATIES.

The following guidelines must be followed during the

installation process of the filter.

- I R AR T E B RETR IR

All filters must be installed vertically using the bottom

terminal.
- DI TR s R TR H b nF T AT S A
SRR (ARH) K.

Do not install the filter near other heating elements or heating

sensitive materials (such as wood).
. TEBAEEER L [E) BR = D A 150MM,

The gap between the top and bottom should be at least

150mm.
. IP20JEE SRR EREANGBIZT0E.

The surface temperature of the IP20 filter shall not exceed

70 degrees Celsius.

L REHRY TR —EIRE, AXHERIEER.
The filter can be installed side by side with the frequency
converter, and there is no requirement for its spacing.

‘E’Pmovvcrnae
o3 EHE s 2%

513 T SMRREREW
Industrial Housing Installation Recommendations

AR SHRTHE, N THERFISOMM (5.91%
) BNR/NEEE.

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

- FHIRZ
Main power cord
- EHIEBL
Motor cable
- BH%HESE (BESEE<48Y)
Control and signal lines (voltage range<48V)

MIRFREHRER, B, FMHEASEERE (W
ZEMR, RELE) NEASeEBEMERTHRA.
FEAR/NOMmM2ER DB AU EESEEN
BT, REEARRAIEGREEFREZ X2RA
MEREIENTESRNA. ASEXIEEESH
T B AT PEER

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 10mm?2 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.

BEANAXEE (4B, WEMST) SOEEEH
BPH, RCERRESHIE —HRE.

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

HFR 13 J83% 28 A 1P00 FIP20 FFIBTIA S . 1PO0 &K
BUNLRHEAETENEARSFEENRARELE . BE=H
REARNABRAAE (IPO0) HaHIKA (IP20) , &
7Rk 2R A BRI E D 200mm HEAEE, 1P20 JEIK
o] I HER & . DIRE BBMIEL A= S
FA, mEHREZSEUUEBRMMEESTESFEE PR .
HFR harmonic filters have two protection levels: IPO0 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.

16



514 BX

Ventilation

TRSREARAHAE LR AL, TEFSSAERESFLE
ﬁiﬂ:]_l—ﬁ E Hﬂ/}ll.ij] o

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

BRESLEEERSEMTIVINERR, DAREER
DR URMNIER AR, R0 B B T g AR
K.

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.

R EAR (I ies) ﬁ%f#ﬁﬂﬁ’]m%"éw,
ENFA AR TR X S~

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.

UEC

il

oo

L

5.2 HEERE

Electrical installation

5.2.1 iR R

Over temperature protection
TR RIE #FHFROOSEIEC & 7 EIEE R E
mIZFFX (PELV) diE=Ri iR 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.

BITRFMTERN

=’oR

prompt

FERADERRY, MUBEREMIBRFRIN. HAEI0F
(RK) ARRELSEGIRE, UGRREERE.

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, Tﬁﬁﬁﬁé& — RGBT R K R A
R THLE R TIs M 7128013 (BEEBEFEmA,

24V) |, BimFTH2IERE R G TF27. BEFHNin 12745
BARMEL., TMssEEEYBRELE, AERN

FLREANETRER. 3E, FRKTFL2. 337K

B1-908MMAR.

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.

[ [ 1]

12 27
(24V) (ML)

91(L1) 96(U)

xR

iy
>3

g7l

=

xS

92(12) 97(V)

xT

xZ 93(L3) 98(W)

PE PE
Al Bl C1 A2 B2 C2

95(PE)

aum  99(PE)
01 02

XERETFTE R
M7 B =58 FiC

24VDC(24-240VAC)
BURT il ar 2K B

=’=

prompt

3R f fes B K FUE {8 4 250VACHI10A

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

5.2.2 AR EEiEfdss

Capacitor disconnection contactor

TE RS K RRHFROOS Y TR R 5 fh B AV PR R M B& K. 7
MHRNBERT, WERREREA0, BERRFYELANIEE R

BE B R2SNHEBRI T NE R . ELNER AT EIHN
AERT, tDEmFXAL, XB1l, XC1F1XA2, XB2, XC2
EHEB AR AR,

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. In
applications where reactive current is unacceptable, the
capacitor banks on terminals XA1, XB1, XC1 and XAZ2,
XB2, XC2 can be disconnected.

BN (32f)) BIHXALFIXA2, XBLFIXB2IU K C1FIXC252
mE.

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

WMFMEERRAIERE, NAE =105 E Tim T XAL
XB1XC1FIXA2XB2 XC2 =z [8], EILfE FAC3HEfitiaz .

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.
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xR xS xT XX XY x/Z xR xS xT XX XY xZ
TR TH1 TH1
LI HFR1 HFR2
. T TH2
xAl xBl xCl xA2 xB2 xC2 xAl xB1 xCl xA2 xB2 xC2

CRAT
e e

R

prompt

ARV — 0 Ak S5 LN Te Rk BR s —E k.

It is not allowed to use a common 3-pole contactor with several parallel advanced harmonic filters.
RMTFBAREEN, SUMRERERE THHFREESRSBRABERSRA Z5%, RITEK =5 L imE E
BEETRMANGBEN. NERRRITIERILFERL, ERFNINRARASCRL T B S E RN RFNIERE.
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.

KRBT 200k H IR D)k Eflas. EINEER, ATBARMBED258,

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.

523 EETEAE
connection diagram

R IRK SR E LS M A NS LK B RERIRER. TERR T HIERRESRNENRE.,
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.

-T1 400VAC

-M1

e s HFR ;_——: Drves E’D

_|

Al
Bl
i
A2
B2
C2

| T

T2

|

I

|

[ .

N O N
1 -K1 1
} 12 13 }
} 22 23 }
} 32 33 }
I I
! Al A2 |
I I
I I
L d

HOWCORE
o ERE v 2% 18
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The following diagram shows the electrical schematic of the harmonic filter.

Schematic Diagram

THEE

Cc2
*_j

T
INPUT

3L

e

Z

=&

Electrical connections

NZ%| N Series

524 HERRIEE

525 #

C Series

C&R7

{ deisarassd, Ny
OGO
oo Ny
Hecesttent, \
BOONCEOOROR0 \
ONGeS00000"
&wwwwwwwww%%
RS /¢

BZ %I B Series
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Fe T YRS terminal number | R description
1 R/S/T HFRIEE B85 A\t HFR filter input terminal
2 X/N/Z HFRJE K s Him—+  HFR filter output terminal
3 TH1/TH2 SRRIPFFRIHT 145°C NCFFR Dl il e emne:
4 o P NS 4R EE 25 Overheat buzzer alarm
5 A1-A2/B1-B2/C1-C2 HFRIES SR EIBE G T (SMERIEARERIRIE]) [IFR fter oreut termimal (contoled
6 RipiEH Protective Earthing

* ST EES R X ERNERAR, BAL-A2, B1-B2, C1-C2 z|afNMEiEkikkE, BAAR
R EME BB Mfilter BREEF S EMITH AR
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 filter current value in the selection information.

5.2.6 %k
Wiring
DG RIREES M TR, S, T, TMSFMHBIRFLL, LAMBAIUERERREsmTX, Y, HZ,
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.

Parallel connection of frequency converters

BN THEERES —MRER EERT, EETES EIREREEI. THRMNBIREFLL, 2, FLB%IUESE
BRI Im X, YMZLE,
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.
=~
Prompt
R EHEM LB
Use cables in accordance with local regulations.
FHECTRK =8
Parallel filter
R ﬁ%%ﬂ’] Dt NCERT bl Fkl%/&nu/&ﬁ%ﬂq@ﬁﬂi%mu JF"J_IPI%IL/\W»%&,,L\/)EZ%#E{ PUEE] 2 SHEYERE
EE—FSHABAEIER.
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.
R R B IR OR R i R STITRYERIREE R . TR A9 B ¥ L1, L2FIL3 A U B 2 IR =8 i 7 X YFIZ L.
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.

HOWCORE
w3 HE L 2%

€
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TSR R RS C &R %I 380-415V-50Hz-5%-1P20  Harmonic filter C series 380-415V-50Hz-5%-1P20

HFRO05X4SC001C06 04-15 1-37 05-22 10 175 295 06 H1

HFRO05X4SC005C06

HFRO05X4SA011C10 11 24 16.5 35 525 125 10 H1

HFRO05X4SA022C16 18.5-22

HFRO05X4SA037C35 37 75 54.8 70 105 420 35 H3

HFRO05X4SA055C50 55 110 818 103 154.5 560 50 H3

HFRO05X4SA090C99 90 180 134 135 2025 850 99 H4

HFRO05X4SA132C99 132 260 197 2458 3187 1050 99 H5

TE R TR 2 CR % 380-415V-50Hz-5%-1P00 Harmonic filter C series 380-415V-50Hz-5%-1P00

HFRO05M4SAQ075C99 75 150 111 118 177 750 99 H6

HFRO05M4SA110C99

HFRO05M4SA160C99 160 320 240 3285 492.75 1300 99 H7

HFRO05M4SA250C99 220-250 480 356 4185 627.75 1750 99 H9

HFROO5MASA355C99 355 670 500 500 750 2350 99 H11
TR TEE AR CH 51 380-415V-50Hz-10%-1P20 Harmonic filter C series 380-415V-50Hz-10%-1P20

HFR010X4SC001C06 04-15 1-37 0.5-2.2 10 175 295 06 H1

HFRO10X4SC005C06 3.7-55 10-13 82 18 27 67.5 06 H1

HFRO10X4SA011C10 11 24 16.5 315 47.25 1125 10 H1

HFRO10X4SA022C16 18.5-22 44 325 46.8 702 270 16 H2

HFRO10X4SA037C35 37 75 548 63 94.5 378 35 H3

HFRO10X4SA055C50 55 110 818 927 139.05 504 50 H3

HFRO10X4SA090C99 90 180 134 135 2025 765 99 H4

HFRO10X4SA132C99 132 260 197 2458 3187 1050 99 H5
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B TR 28 CR S 380-415V-50Hz-10%-1P00 Harmonic filter C series 380-415V-50Hz-10%-1P00

HFRO10M4SAQ075C99 75 150 111 106.2 1593 675 99 H6

HFRO10M4SA110C99 142.3 21345 855

HFRO10M4SA160C99 160 320 240 3285 49275 1300 99 H7

HFRO10M4SA250C99 220-250 480 356 4185 627.75 1750 99 H9

HFRO10M4SA355C99 355 670 500 500 750 2350 99 H11

TEIRRIE 28 CHR 1 440-500V-50Hz-5%-1P20 Harmonic filter C series 440-500V-50Hz-5%-1P20

HFRO05X5SC001C06 04-15 10 175 295 06 H1

HFRO05X55C004C06

HFRO05X5SC007C06 7.5 26 39 100 06 H1

HFRO05X5SA015C06 15 45 67.5 225 06 H2

HFRO05X5SA030C10 30 63 945 360 10 H3

HFRO05X5SA045C16 45 88 132 470 16 H3

HFRO05X5SA075C35 75 118 177 750 35 H4

HFRO05X5SA110C50 110 158 237 950 50 H4

HFRO05X5SA160C95 160 3285 492.75 1300 95 H5

TR B RS CER T 440-500V-50Hz-5%-1P00  Harmonic filter C series 440-500V-50Hz-5%-1P00

HFROO5M5SA075C35 75 118 177 750 35 H6

HFROO5M5SA110C50 110 158 237 950 50 H6

HFROO5M5SA160C95 160 3285 492.75 1300 95 H7

HFROO5M5SA250C99 220-250 4185 627.75 1750 99 H9

HFROO5M5SA355C99 355-385 520 780 2500 99 H11

‘_) | HOWCORE
o3 e L 2%

22



TE K TRIK 28 CR % 440-500V-50Hz-10%-1P20 Harmonic filter C series 440-500V-50Hz-10%-1P20

HFR0O10X55C001C06

HFRO10X5SC004C06

HFR0O10X5SC007C06

HFRO10X5SA015C06 15 40.5 60.75 202.5 06 H2

HFRO10X5SA030C10 30 56.7 85.05 324 10 H3

HFRO10X5SA045C16 45 792 1188 423 16 H3

HFRO10X5SA075C35 75 106.2 159.3 675 35 H4

HFRO10X5SA110C50 110 1423 21345 855 50 H4

HFRO10X5SA160C95 160 3285 492.75 1300 95 H5

TERUTRIE 28 CR 51 440-500V-50Hz-10%-1P00 Harmonic filter C series 440-500V-50Hz-10%-1P00

HFRO10M5SA075C35 75 106.2 159.3 675 35 H6

HFRO10M55A110C50 21345 855 50 H6

HFRO10M5SA160C95 160 3285 492.75 1300 95 H7

HFRO10M5SA250C99 220-250 627.75 1750 99 H9

HFRO10M5SA355C99 355-385 520 780 2500 99 H11

TR R AR CE 5 380-415V-60Hz-5%-1P20 Harmonic filter C series 380-415V-60Hz-5%-1P20

HFR105X4SC001C06 04-1.5 1-37 05-2.2 10 17 29.5 06 H1

HFR105X4SC005C06

HFR105X4SA011C10 11 27-34 12 35 52.5 225 10 H1

HFR105X4SA022C16

HFR105X4SA037C35

HFR105X4SA075C99 75 165 150 118 177 950 99 H4

HFR105X4SA110C99 110 240 217 158 237 1250 99 H4

HFR105X4SA160C99 160 403 290 265 397.5 1540 99 HS5
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21

TERRIE R CR I 380-415V-60Hz-5%-1P00 Harmonic filter C series 380-415V-60Hz-5%-1P00

HFR105M4SA075C99 75 165 150 118 177 950 99 H6

HFR105M4SA110C99 110 240 217 158 237 1250 99 H6

HFR105M4SA160C99 160 403 290 265 3975 1540 99 H7

HFR105M4SA250C99 250 610 520 350 525 2144 99 H9

HFR105M4SA355C99 355 820 650 425 637.5 2850 99 H11

TR T B CE % 380-415V-60Hz-10%-1P20  Harmonic filter C series 380-415V-60Hz-10%-1P20

HFR110X4SC001C06 04-15 1-37 0.5-2.2 10 17 29.5 06 H1

HFR110X4SC005C06

HFR110X4SA011C10 11 27-34 12 32 48 210 10 H1

HFR110X4SA022C16 . 280

HFR110X4SA037C35 37 103 66 65 975 580 35 H3

HFR110X4SA075C99 75 165 150 108 162 880 99 H4

HFR110X4SA110C99 110 240 217 142 213 1050 99 H4

HFR110X4SA160C99 160 403 290 265 3975 1540 99 H5

TR TR 28 CHR % 380-415V-60Hz-10%-1PO0  Harmonic filter C series 380-415V-60Hz-10%-1P00

HFR110M4SA075C99 75 165 150 108 162 880 99 H6

HFR110M4SA110C99 240 217 213

HFR110M4SA160C99 160 403 290 265 3975 1540 99 H7

HFR110M4SA250C99 250 610 520 350 525 2144 99 H9

HFR110M4SA355C99 355 820 650 425 6375 2850 99 HL1
24
HOWCORE
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TS TR B8 CEK G 440-500V-60Hz-5%-1P20  Harmonic filter C series 440-500V -60Hz-5%-1P20

HFR105X55C001C06 04-15 1-37 05-22 10 17 29.5 06 H1

HFR105X5SC005C06 3.7-55 14 10.5 20 30 115 06 HI1

HFR105X5SC011C06 11 27-34 12 26 39 185 06 H1

HFR105X55A022C06 22 52-66 40 45 67.5 285 06 H2

HFR105X5SA037C10 37 103 66 63 94.5 450 10 H3

HFR105X5SA055C35 55 128 96 103 154.5 850 35 H4

HFR105X5SA090C50 90 208 180 135 202.5 1050 50 H4

HFR105X5SA132C75 132 320 259 175 262.5 1380 75 H5

TR 8RS CER T 440-500V-60Hz-5%-1PO0  Harmonic filter C series 440-500V-60Hz-5%-1P00

HFR105M5SA075C35 75 165 150 118 177 950 35 H6

HFR105M5SAT110C75 110 240 217 139 208.5 1050 75 H6

HFRTO5M5SA160C95 160 403 290 230 345 1540 95 H7

HFR105M5SA250C99 250 610 520 315 472.5 2144 99 H9

HFRT05M5SA355C99 355 820 650 385 577.5 2950 99 H11

TSR B RS CE FI| 440-500V-60Hz-10%-1P20  Harmonic filter C series 440-500V-60Hz-10%-1P20

HFR110X55C001C06 04-15 1-37 05-22 10 17 295 06 H1

HFR110X58C005C06 3.7-55

|

HFR110X55C011C06 11 12 28.5 43.75 165 06 H1

HFR110X55A022C06 22 52-66 40 41 61.5 162 06 H2

HFR110X5SA037C10 37 103 66 58.5 87.75 415 10 H3

HFR110X5SA055C10 55 128 96 95 142.5 815 10 H4

HFR110X5SA090C50 90 208 180 118 177 980 50 H4

HFR110X58A132C75 132 320 259 175 262.5 1380 75 H5
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TR R 2 CER 5 440-500V-60Hz-10%-1PO0  Harmonic filter C series 440-500V-60Hz-10%-1P00

WRIEKEES FUE AT TN R TN VNS TN HE £E SLAUIFRE EEEL A
Harmonic filter Rated load power B SR [Arms] B3R [Arms) kgl [kal | [m]
type [KW] Motor drive input current Rated filter input current  Net weight Gross weight Typicalloss  Adapter cable model
HFR110M5SA075C35 75 165 150 106 159 905 35 H6
HFR110M5SA090C50 90 208 180 118 177 980 50 H6
HFR110M5SA110C50 110 240 217 139 208.5 1050 50 H6
HFR110M5SA132C75 132 320 259 175 262.5 1380 75 H7
HFR110MS5SA160C95 160 403 290 230 345 1540 95 H7
HFR110M5SA200C99 200 495 370 260 390 1817 99 H8
HFR110M5SA250C99 250 610 520 315 472.5 2144 99 H9
HFR110M5SA315C99 &ils 759 580 345 517.5 2530 99 H10
HFR110M5SA355C99 355 820 650 385 577.5 2950 99 H11

B ~=mR~BE  (Product Dimension Drawing)

/mmmc\.
A R~}Size (£2mm)
model L D H L1 HI A/B
H1 300 230 555 216 525 11*18
H2 410 275 650 350 640  11*15
H1/H2/H3 H3 410 380 700 350 660  11*15
H
15| H1
b-
~RTT
Q.
fa) - - -, - e R~tSize (+£2mm)
1 model L D H L1 H1 A/B
H4 435 377 1150 360 1120 13*20
H4
u
4 N
fa) E.
5.
19 H1
9. o_= .
1 {20 e R=tSize (£2mm)
i - Newe model L D H L1 H1 A/B
920 o
5 I=='*L H5 525 450 1000 350 960  11*20
= bl
HS5
my)  HOWCORE
o JE v 2%
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T ¥ —7F

Fooosecco00

8-15*25

DIk R~fSize (max)
model | 5y L] DI A/B
Hé 400 490 460 350/260 206 15*25
H7 430 570 735 380 202 12*40
H8 520 570 800 461 164 12*40
H9 520 575 840 461 184 12*40
H10 520 600 840 461 224 12*40
H11 520 615 840 461 224 12*40
WK TR E =8 BRFI 380-415V-50Hz-5%-1P20  Harmonic filter Series B 380-415V-50Hz-5%-1P20
WRIBRARES FUE AT PIR GRS TPN TUETRIEARFN HE EE ARG SRE4 MR
Harmonic filter kW] 237 [Arms) B [Arms] [ka] [ka] I\ ]
type Rated load power Motor drive input current Rated filter input current Net weight Gross weight Typical loss ~ Adapter cable model
HFRO05X4SC001B06 04-1.5 1-37 0.5-2.2 10 175 29.5 06 H1
HFRO05X4SC002B06 22 5 3.28 23 345 45 06 H1
HFRO05X4SC005B06 3.7-55 10.5 8.2 30 375 75 06 H1
HFRO05X4SC007B06 75 144 112 40 45 100 06 H1
HFROO5X4SA011B10 11 22 16.5 50 60 125 10 H1
HFROO5X4SA015B10 15 29 225 60 75 225 10 H2
HFROO5X4SA022B16 18.5-22 40 32.5 60 90 300 16 H2
HFRO05X4SA030B16 30 55 445 70 105 360 16 H2
HFROO5X4SA037B35 37 66 54.8 80 120 420 35 H3
HFROO5X4SA045B35 45 80 66.8 100 150 470 35 H3
HFROO5X4SA055B50 55 96 81.8 110 165 560 50 H3
HFROO5X4SA075B99 75 150 111 110 165 750 99 H4
HFROO5X4SA090B99 90 180 134 120 180 850 99 H4
HFROO5X4SA110B99 110 217 164 130 195 950 99 H4
BRI =% BFRFI 380-415V-50Hz-5%-1P20  Harmonic filter Series B 380-415V-50Hz-5%-1P20
WRRRARES HE AT EAIREHN TUETRIRARFN HE EE AR GRES NE
Harmonic filter kW] 237 [Arms) B3R [Arms) [ka] [ka] w] [nf]
type Rated load power Motor drive input current Rated filter input current Net weight Gross weight Typical loss ~ Adapter cable model
HFR010X4SC001B06 04-15 1-37 0.5-2.2 10 175 29.5 06 H1
HFRO10X4SC002B06 22 5) 3.28 23 345 45 06 H1
HFR010X4SC005B06 3.7-55 10.5 8.2 30 37.5 75 06 H1
HFR010X4SC007B06 75 144 112 40 45 100 06 H1
HFRO10X4SA011B10 11 22 16.5 50 60 125 10 H1
HFRO10X4SA015B10 15 29 225 60 75 225 10 H2
HFRO10X4SA022B16 18.5-22 40 325 60 90 300 16 H2
HFRO10X4SA030B16 30 55 445 70 105 360 16 H2
HFRO10X4SA037B35 37 66 54.8 80 120 420 35 H3
HFRO10X4SA045B35 45 80 66.8 100 150 470 35 H3
HFRO10X4SA055B50 55 96 81.8 110 165 560 50 H3
HFRO10X4SA075B99 75 150 111 110 165 750 99 H4
HFRO10X4SA090B99 90 180 134 120 180 850 99 H4
HFRO10X4SA110B99 110 217 164 130 195 950 99 H4

27



A R~tSize (max)
mecel D H LI HI AB
. HI 300 230 555 216 525 11+18
- H2 410 275 650 350 640 11%15
H3 410 380 700 350 660 11#15
B O H4 450 390 1160 360 1120 1115

H1/H2/H3 H4
ERIE R 28 NZR %I 380-415V-50Hz-5%-1P20  Harmonic filter Series B 380-415V-50Hz-5%-1P20
ERRERES BUE I EBANIKENA A TRE M HE EE ARRE &8RN MR
Harmonic filter [kW] B3 [Arms) B 7R [Arms] [ka] [ka] I\ [m]
type Rated load power Motor drive input current Rated filter input current Net weight Gross weight Typical loss ~ Adapter cable model
HFRO05X4SC001N06 04-15 1-37 05-2.2 10 175 29.5 06 H1
HFR0O05X4SC002N06 22 5 328 23 345 45 06 H1
HFRO05X4SCO05N06 3.7-55 11 8.2 22 33 45 06 H1
HFR0O05X4SCO07N06 7.5 15 11.2 28 42 75 06 H1
HFRO05X4SC011N10 11 22 165 38 57 100 10 H2
HFRO05X4SA015N10 15 30 225 48 72 125 10 H3
HFRO05X4SA022N16 185-22 45 325 55 825 225 16 H4
HFRO05X4SA030N16 30 60 445 66 % 300 16 H4
HFROO5X4SA037N35 37 80 54.8 72 108 360 35 H4
HFRO05X4SA045N35 45 90 66.8 93 1395 420 35 H5
HFROO5X4SA055N50 55 110 81.8 112 168 470 50 H6
HFRO05X4SA075N99 758 150 111 125 1875 560 99 H7
HFROO5X4SA090N99 90&EHE 180 134 145 2175 750 99 H8
HFRO05X4SA110N99 110884 217 164 165 2475 850 99 H9
HFRO05X4SA132N99 132884 259 197 175 2625 950 99 H10
HFRO05X4SA160N99 160 290 240 385 5775 1300 99 H11
HFROO5X4SA200N99 200 370 296 430 645 1500 99 HI1
HFRO05X4SA250N99 220/250 520 356 485 7215 1750 99 HI11
HFRO05X4SA315N99 315 580 444 520 780 2150 99 HI1
HFRO05X4SA355N99 355 650 500 570 855 2350 99 HI11
S f . T nm R~Size (max)
8 ‘Tﬂ{“{—u | y X m model L D H L1x2 D12 A/B
n T H1 415 235 215 355 165 169
‘N T H2 460 265 270 390 200 @169
‘ [_ ‘ g H3 585 340 355 490 270 @16¢9
I H4 715 245 350 650 150 @169
H1/H2/H3/H4/H5/H6 H7/H8/H?/H10 Hs 750 330 370 675 150 @l6¢9
R Hé6 750 330 370 675 150 6-10+20
N H7 750 475 530 275+2 445 6-10+20
W L H8 750 475 580 2752 445 6-10+20
- H9 750 475 600 2752 445 6-10+20
ﬁ‘ = H10 750 475 600 2752 445 4-l3
— w H11 600 600 2200 535 525 4-¢13
H11
HOWCORE 28

€

o3 RE s 2%



AR nme, EERNTRSTRBNNRRBLRER, KHTURERENEIE LR, HERAMEEETNATHERAY
Tiigs, ERKMRSRER.
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.

A=zt 2! Contactor selection AR TR B YR <] Typical power cable size
BRAUEE HFRO10 HAthsk R o 1 2T 2 IEC uc
380-415V, 50HZ | #filsR ’ AC3 Al lRok S i {HEMEIS RIS AR GAS R
A KE FEMRIUEE DKVAr (@AW IS R> mm? mm? | AWG/kemil | AWG/kemil
10 a9 1 04-15 H1 3+1.5 - 14 )
12 9 ) 22 CHL | 315 - 14 _
22 a9 4 3.7-55 H1 3415 - 14 )
29 Cl9 6 75 CHL | 325 | - | 14 |
34 S c16 7 11 H2 3+6 ) 10 )
40 Cl16 7 15 | W3 | 30 | - | 10 |
55 Ccel | 9 185-22 H4 3+10 - 8 )
66 cl6l 11 30 CHA | 316 - 8 -
82 o clel 15 37 H4 3+16 - 6 )
96 cl 61 17 45 | M5 | 325 | 335 | 6 | -
133 | clel 22 55 H6 3+25 3%35 3 i
171 161 29 758 | H7 | 335 | 350 3 \ )
204 . clel | 36 00&EH H8 3%35 3+70 3 ;
251 Cl 110 44 11084 CH9 | 350 | 3«70 | 30 )
304 S cl110 | 51 132824 H10 3+75 35150 3/0 ]
395 1110 53 160 | HI11 | 3120 | 3+150 | 3/0 | _
380 Ccl10 | 66 200 H11 | 3+150 3240 | 250MCM
480 Cl 141 88 220/250 D H1L | 2+3+95) | 2¢3+120)| 2:3/0 |
315 HI1 = 2%(3+95) 2%(3+120)  2x3/0 i
355 M1l 2%(3+150) 2%(3+240) 2+250MCM
E:
Postscript:

TR AR HFROOSH TR R S B PR bR, AL E Bl HAEEEHRER, HFRIEE B8 ARERETR

MIERT, EREEN0, BRSBTS ELNERSMTE: BE ENNIREZPHES.

25%HY BRI TN E ! That is to say, as the load approaches full load, the effect
The power factor of harmonic filter HFROO5 decreases with the of HFR tuning branch becomes more obvious, and the
decrease of load. Under no load, with a power factor of 0, the  power factor (PF) of the whole machine is higher.

capacitor can generate a leading reactive current of e o s . . .

approximately 25% of the rated current of the filter! HFR;”“;&%EIQ%E&UJ%’ \EIPXE@TE%ﬁﬁTZQ%_(&
EE) B, BaRERVIEIERE, #EBMENE

SRTFHE R E20%E, BIEARSRUTFIEIL XS, A # EBEVNRRIEKERR RAETHDIERS .

eSO REENER, 20N E AR, ke The device switching device of HFR filter can automatically

BEHREIEER, BERXBODELR)FEESIEEIIE  set the switching tuning branch when the rated load is

EZFEE, TIHERT A, BERHIEEETX, below 20% (set value), meeting the automatic follow-up

When the load is below 20% of the rated load, the contactor control, and can intuitively display the harmonic current

needs to disconnect the tuning branch. This adjustment is and overall THDI index parameters.

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.

HREHBES T2066%Y), TINRSNEREEN,
TR BIR & BARTHDIHEAR TR Ko

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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