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It is required to catlsty tha EMC directive when using the Hitachl Inverters In EU
country. To satlaty the EMC directive and to comply with standard , the fallowing
should be kept.i followed the instructians , the Inverter comply with following
standards, Eallure 1o obsarva this instruction makes no efect ot CE marking.

. EN&1800-3 {1996) : EMC product standard for sdjustable speed electrical drive
system

. AS /NZS 2064, 1 /2 {1992) : LImita and method of measurement of electromagnetic _
disturbance characterlstics of Industrial and medical i

(ISM) radio frequency equipment. |

SAFETY AND INSTRUCTIONS

Deflnitions and Symbol

A safety instruction is given with hazard alert symbol and a signal word ;

WARNING or CAUTION, Each signal word has the following meaning throughout this
manual.

AWARNING WARNING : personal danger
waming notes Indicate any condition or practice , which if not

strictly observed , could rasult in personal injury of passible
death.

AWARNIHG WARNING : personal danger
Warning notes Indicate any condilion or practice , which it not
strictly obsarved , could result in personal injury or passible
death.

Acaumn CAUTION : possible damage to equipment
Caution notes indicate any condition or practice , which if not !
strictly obsarved or corrected, could resuit in damage or
destruction of the equipment

your attantion 1o em of operations that could ba dangerous”
to your or other persons operating this equipmant.fead

}
[

m This Is the * Salaty Alert Symbol * . This symbal is used ia call | "
these messages and foilow these instructions carefully. |



NOTE: NOTE : Note indicate an area of subject of special merit,
emphasizing either tne product's capabliitias of common
ervors in operalion of maintenance.

Precautions

Tris equipmant should be Tnstalied , adjusted and serviced by gualilied elecldcal
maintenance persanal famiflar with the construction and operation of the equipment

and the hazards involved. Failure to observe this precaution could result in podily

injury.
Awmmua

For pm\eclion Install a propel leak breaker Ypa with a high frequency circuit
capable of large current to aveld an unnecassany operation. Tha ground fault
protestion cireuit Is nat designed o protect personal Injury.

Hazard of elecirical shock. disconnect Incoming pewer supply and wait for 5
minute belore working on equipmenLTha filter contaln capacitors belween phase
and phase,phasd and ground,and alsa blg capacitor In inverter

Do notuse & piug-n connection for protective conduclor connection.

1.Cbserve &l national standards and locel standards {or the wirlng.
2 Wirlng work shall be carried out by siectricel axperts.

3 fisk of electric shack. Disconnect Incoming pOWes supply and wait for 5 minutes.
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Awmmue

1. The motor, line filler and Inverter must be connecled to appropriate salety
sarth. Fajlure 1o obsarve this precaution could result in electrical shock.
2 Do not usa a plug-in connection for protective connection,

ACAUTIDH

1. Phasa failure protection of three phase Input type Inverier cannot be worked
property, and phasa fallure may cause a chattaring of an electromagnetic
contaclor when & line filter Is used. '

NOTE: Maximum length of screened cabla Is50 m.
It 1s required to set the carrier frequency In SkHz or lawer to conform 0
EMC requirament to be used In public environmeant.
Initlal aat of carrler trequency fa 5 kHz .

NOTE : Withstand voltage test to filter

AC1500V /1 min. or AC1800 V/ 1 s8c. between terminal and casa.
Do not conuct the test o Inverter.




How to Use this Manual

This manual provides Information of the EMC{Electro Magnellc Compalibility) set-up for
Hitachi inverter and lina filler. Read this manual carefully and follow the Instructions.

If necassary, provide this information o third party who [s using Hitachl Inverter and
filter.

This manual does not provide aperation method,programing slc. of the Inverter, See
1he Individual manial of an inverier for the detail. :

CHAPTER 1 - Product overview
This chapter provides a brief description ol tha lina filter and EMC. The purposa
of this chapter is lo familiarize the user with the purpose and scape ol the equipment

CHAPTER 2 - Selectlon of Fliter :
This chapter provides how la select a lina fifter and noles

CHAPTER 3 - Installation and Wiring
This chapter provides installation and wiring of tha line filter, Inverter and motor.

CHAPTER 4 - Further technical note
This chapter provides the technical Information ta be consldered.

CHAPTER 5 - Technlcal apecification
This chapter provides the standard specification of line fliters.
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atioh 1o give you basic knowledge to plane and instafl the

This chapter provides inform
equipment.

1.1 Ganeral description

FFL109 series line filler is specially designed for Hitachi L10Q series inverter to comply
with EMC (Electrc magnetic Compatibility) directive of EU or EM! requirement in Australia.
A trequency converler s0 called Inverter Is used 10 control the speed of an AC induction
motor. The inverter converls AG mains to DC by using diode rectifiers, and transter 0C
pawer to AC tor supplying to motor by using swilching devices such as IGBT (Insulated
Gate Bipolar Transistor), and this switching of IGBT cause \ha emission noise. The fine
filter is etfective to a conducted amission nolse, but less effect ta a radiated emission
noise. Therelora, using a copper brald screened cable or and/or magnetic shield are
necessary for a radialed amission noise to comply with EMC directive and / or EM!

requirement.
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1.2 Appearance and name of parté

Key cover

Case : / Front case

N

Input terminal  ———
af Inverter

Cocling fin

Terminal cover

Ground
tarminais of line filter
inptt terminal
. of line filter
Filter output

{input to inverter)

Fig. 1-1  Appearance and name of parts



1.3 Description of model name

1-3-1 Description of line filter mogel name

FFL100- SB3
T T—- Aated curent ol applicable Inverter

Comply with emission class B

Input valtage

S : single phase 200V - 240V
H : three phase 380V-430V
L :threa phase 200-240V

L Applicable inverter

Serles name of line filler
FF : fool print type

1-3-2 Description of inverter model name

L100 - 0D4NFE

E:European version
U; US version

Input voltage

NF : single / threa phase, 200V class
HF : three phase 400V class

LE : thres phasa 200V class

. Applicable motor capacity

Series nams




i

This chapter providas you Indoimation to selcat the sppopdate ne {#ter,

FFLIGD sades fne fliter |5 specially desloned for Hitachl L1038 serdes Inverter to comply
with EMC (Flecira magnetic Compatibility) dlrectivae. To reduce an emisslon nolss, use
the: sppropriate ine {ilter for eacl: lnverter, Table 2-1, 2-2 and 2-3 show Yol appropriate
comblnation of the tina lilter and liveiter.

21 Comblnatlon of line filter end Inverter

Tabie 2-1 Combination for single phase 200V class use
tdne filter input vollage Malor {kW)
mode! name 0.2 0.4 0.55 075 | 1.1 1.5 |22

FFLioa-SB3 | single phasa [L100 |L100 JEUE R R R SN
200V-240V  [-002N [-004N

. single phase L1ce | L10C —
FFL100-S85 200V-240V —_— — | 005N | -007N —
singla phase L1o0 L1060 |L700
FFL100-5B1 m—— —_— R —
SB1Y | soov.zagv -011N | -015N]-022N

Table 2-2 Combination for three phase 200V class use

Line filter input voltage Motor (kW)
model name 0.2 0410551075 )| 11 1.5 22 [37
FFLioo-Leg [lhreephase fL1go fLico | | ¢ | 1 |
200v-240V  |-002N|-004N
three phase L100- (L100
FFL100- J— —_ | ) e | —
HBs 200V-240V T |-cosN |-0o7N
three phase L1co (L1100 [L100
FFL100-HB11 - - — | — _
200v-240V -011N1-015N | -022N
threa phase | L1600 )
FFLI00-HB17/ ov-240v e e e e e R
Table 2-3 Combination for three phase 400V class usa i
Une fiter Input voliage Motor (kW) 7
model name 04 ] 075 15 | 22 | 30 | 4.0 ;
FFL100-HBs |[three phase L1000 |Lioo (L10O R :
380V-480V [.004H |-007H | -015H 17 ‘
three phase Lto |L100 L300
FFL100-HB11 —_— ] — J—
380V-480V -022H | -030H {-040H
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This chapler provides you Information to install a FFL10Q series lina filter and L100
series Inverter . To reduce an interference caused by emission nolse, follow the
Instruetion.

WAHRNING

This equipment shouid be Thelalled . adjusted and sarviced by qualified electrical
maintenance personal famlliar with the construction and operation of the equipment
and the hazards Involved. Fallure to obsarve this precaution could resull In bodily

injury.

3.1 Mechanical Installation
2.1.1 Mounting |

Mounting dimenslan and flxng screw are shown In dimenslon of chapler 5 {technical
specification] . Mount the line fitter vertically to the fiat and well graunded metal
surlace. If the surface Is painted , remove palnt before mounling the line filter. The line
filter must be fixed by tour (4) screws of the correct size.

The inverter must be lixed by two (2) or four (4) screws of correct size.

Metal
plate

Fig. 3-1 Mounting —

3-1



4.4.2 Ventliation

ling purpose, ba sure that the ling fitter and inverter must be mounted

For cooling and hand
vertically to allaw the frea flow of air, In additlon, be sure ihat It Is separate from ather
earance Is shown in Fig.3-2.

companenis and walls for adequate ventilation. Minimum cl
1f {orelgn matter is into the insida of line fiter or Inverier, this may cause damage to the

equipment, s0 make sure lhat no foreign malter can enter L.

gcm

mole

Fig. 3-2 Minimum clearance



3.2 Elecirical Installation

The ioflowing instruction provides the basic requirements of wiring lor FFL10O

line filler and L100 serles inverter.
&WARNING

1.Chsarve all national standards and kocal slandards for the wiring.
2.Wiring work shall be carried out by alecirical experls.
13.Risk of electric shock. Disconnest incoming power supply and walt for 5 minutes.

The following considerations must be apply 1o all Instailalion.

1] Use the wiring ol carrect size, the size ol flaid wiring |s shown Tabla 5-1.

2) Cannectlan to the equipment terminal and fleld terminals must be rellably fixed
having two Independent means of support. Use the Insulated crimp tarminals,and
proper crimp tool.

3) Use tha copper conductors only.

4) Separata the signal cable away Irom power wiring and motor wirng .

g Pawer and molor wiring
4 Cross at right angle i must cross
| signal cabie
- -
10 ¢m or more
5) Do not remaln unused wire, use the proper mult! core cable.

SEEEE

Nat good . Good

Fig. 3-3 Numbers of cable core



&) Use cable clamp ol correct size for screened cable

The main purpese of cal eened_cable |s 1o make good
grounding. Loose clamping causeés the noise interlerence. Use conductive
foil or shielding (ol such as the aluminum 1o, il clamping seems {o ba loose.

screened f_ cable clamp
: screen

I(f‘cable clamp
/—' screén cable -"\

, ) S
screened . \

cable
Fig.34 Cabie clemping alurninum foll

53.2.1 Powel wiring

ge sure that the line fiiter and Inverier are rigldly mounted , and no power 18 glven belore

wiring.

Remove the erminal caver af ina liter and front coved ol Inverier (se@ Fig.1-1 on page
1-2}. Connect input power wiring to the terminal of iine fitter (L1.N and ground for the

single phase , L1023 and graund for three phase) .

Twist the outpit wira of lina fliter and connect it {two wires on single phase filter three
wires on three phase tilter) to Input terminal of inverter {hrough the wiring hole of center

or left side.

Note: Seme of inverlers are needed lo use
1emite core 10 inpul power wiring
See the section 4-3 fof the detall.

twlisted output

wires

Note: Some ol Inveriers are needed lo use fertlte
care prepared as accessory 10 output wire

lnputtermln:l of filter

Fig. 3-5 Power wiring (ex. sing'e phase )
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3.22 Molor wiring

Prepare the screened cablé and connect 10 the output terminal of fnverter
U, Vv, wy. Fixthe screened cable at inverter side as close a8 poasible with cable
clamp to the well grounded metal plate ‘

Usaths metal cabla gland to the terminal

Note: Some of Inverters aré needed to use fer
motor wiring 83 closa as inverter. Ses th

box of motor.
rite core as ghown Flg. 3-10 to

a seciion 4-a forthe detall.

From
Inverier

%

10cmor
less Ground connection

of motor wiring

To motor d\“

Fig. 3-6 Motor wiring

etal, donotuse & terminal boxX made by

1) Motof terminal box must be made by m

plasiics.
2} Remove paint arou

nd wiring bale of 1he motor terminal box for good conduction.
must be 10 cm ot less -

3) Dislance batween ihe Invener and cable clamp

4) Length of unscreened part atthe wiring hale must be 5 cm or less.

5) Maximum fength of screenad cable s 50 m.

£) Use the copper brald screened cable {CY}. Cable
{oil often have higher coupling impedance than copper

and Is therelare unsuliable.

screened with shleiding
braid screened cable



3.23 Earthing

The lollowing Instruction provides basic requirement of earthing for line filter,
inverter and other equipment. The EMI(Electro Magnetic interference} Is
influenced by the earthing condition , and fallure of earthing makas an
alectrical shock hazard. Therefore special consideration Is required .

Awannmc

1. The motor, fine filter and inverter must ba connected to appropriale salety
earth. Failure to observe this precattion could result in etectrical shock.
2. Do not use a plug-in connection for protective connection,




3.2.4 Control signal wiring

The following Instruction provides basic requirement of control signal wiring of

L100 series inverter.

e control terminal of the logic eontrol

ened cable, and cannect it 1o th
of laft side of cenlef.

Prepare the scre
baard through the wiring hole

20 m of less

Operator \

Fig. 3-7 Control signal wiring

1) Usa the copper brald screened cable (CY).
2y Mapdmum length of screened cable is 20m.
3) Distance petween the inverter and cable clam
operator and cable clamp must be 10 cm or less.
43 Length of unscreened part at the widng hole must be 5 cm or less.
shown Fig. 3-10

ed to use ferrite core as
lose as Invertef. See tha section 4-3 for tha

p must ba 10 cm or iess, between

Note; Some of inverters are need
to control signal wiring as c
detall.

a-7



4,25 Qptions

L100 series invarier Is available some oplio

10 use those aptions.

options Is described in this seclion.

Table 3-1 Ustol optio

Inverter
model name

operalol box

| ot |

3.2.5.1 Operator hoX

Use screened cable

screened cadle must be rigid

conductive cable

Note: Some of Inv

1q control &
detail.

clamp at least two pe

ignal wirln

[oreamz |

as 11O signal cabl

iy fixed to

g as close as

3-8

ns, butitls required

8. Maximum cable length
well ground
Inte \nverter gid

erters aré needed to usé {errite core 88 8

\nverter. Sed the s

the special consideration

Table 3-1 shows appllcable aptions, and the noté when using

nior L100 series Inverter
Applicabie option
TG choke call Braking unil

BRO-E2
s o | et
e | wo
e | met
oot e | o
o ror | ot
oo | e
oo | o
s | e
ooy | o
oo T | B

ey | e ]

must be 20Mm.

ed metal piste with
a and operatar box side.

hown Flg- 1-10
ectlon 4-3 {or the




3,25.20C choka coll

connection cable between

Use the twisted cable and lengih is maximum 50 cm as
ired and must be tWo turns.

inverter and OC choke coil. Ferrite core on cabla s requ
The specification of the femite cote Is shown in 3.25.4.

Note : Use the cable of same
slze as power wiring.

Twisted cable

Farrite core pC choke coll

Fig. 3-8 OC choke coil

3.2.5.3 Braking unit
Use the twisted cable and length Is maximum 50 cm as connection cabla belween

inverter and braking unit. Mount the unit to the same meta! plate that Inverier is

mounted. Ferrite cora on cabla ls required and must be two 1urns. The speclfication

of the femite core Is shown in 3.2.5.4.

twisted cabie
AWG12 /33 mm and
length is 50cm of less

'

Ferrile core

Fig.- 3-9 Braking unit (BRD- £2,EZ2)



3.254 Specitication of ferrita cora 10 be used for optlons

The ferrite core which has foliowing specliicatlon Is needed when using the options.
The dimension Is lgr reference

{ua ) eouepedun

1000
80O
£00
400

200

100
80
&0

a0

i 2 4 6 10 20 40 60 100 200 500
I lraq. {MHz)

1T{lum): 166 chm at 25 MHz
252 ohm at 100 MHz

2T{tums) : 682 ohm at 25 MHz

961 ohm at 100 MHz

$ 135

30

23 1
Materfal:NI-Zn

Fig. 3-10 Specification of lerite cora



Fig.3-11 Configuration with options



4.1 Intluence of motor cabla langth

Copper brald acreened cablaa as used the motor cable hava a high cabla capaclty.
A typical capacitance of screened cabla is about 200 te 300 pF/m , and this figure is
dependent on cable size. The leakage current from the cable Is caused by this
capacitance , this means that the longer tha screened cable ls, the higher the
laakage current , and the greater the cable slze [s , the higher the leakage current.
Since the long motar cable makes high leakaga current, the followings must ba considered.

4 corex 1,25nd : 180 pF/m
4coreX2.0ad ;260 pF/im
4 coreX. 3.5 rd ;300 pFim

capacitance between conductor
and braid is 200 to 300 pF/m.

1) Long motor cable and for high ieakage generate more line conducled noise,
It cause less filtering affect due 1o saturatlon of the line filter.

2) The high leakage currant may cause an over current tnp of the Invener.

3} The high leakage current may causa a maliunction of a thermal relay or
other device which [s connected to motor cable.

e



4.2 Conformlty to low voltaga directlva (LYD)

Pratective structura of Installallon must be considered to conform o low vollage directive,
Thae filter and inverter can be conformed to LVD wilh mounting inlo a cabinet or with covers

as faliows.

Nole ; The inverter can be used as wall mounted type, it is not required any cabinet
or cover to conform to LVD.

1) Cabinet
The fiter ard inverter must be installed into a cabinet which has the protection degree
of 1P4X or has any protection to prevent that small things comes into the filter and

2\
g 8 o § alr
B

IP4X cabinet . 1P20 with louver

Il
1

Fig 4-1 Inverier cabinet

2} Cover lor wall mounting .
Top cover and bottom covers are needed to mount on the wall.

5cm 5cm

N

filter

10 cm ] ‘
\ =5
1P40 cover /

with louvers
Inverter

A\

Fig, 4-2 Cover for wall mounting
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4.3 Fertha Coreto wiring

‘o conlom la EMC requirement 10 b
1. The

the wiring as shown in table 4-

Table 4-1

& used In public

environment, ferrile cora is needed lo

[errite core 1o be used Is shown in section 3.2.5.4.

Inverier Power Motor ‘
mode! nama | wiring wiring oPE DCL BRD
L100-002N | % | == %%
L100-004N %% JEE *x
single phase L100-005N * | o=x | *XE
200-240V L100-007N * * X E 34
L100-011N * x* X%
L100-015N x| * % £x
L100-022N * ® ¥ %
L100-002n * * ¥ % % * %
L100-004H * * X X% %
moo-oosw % x| ¥
three phase | L100-007N * x¥ *#
200-240Y | 1100-011N % - %
1.100-015N * 3 S x¥
L100-022N * % FE 3
L100-037L * xx * X
T £100-C04H * * ¥ F
three phase | L100-007H * * ¥ * ¥
380- 480V | L100-015H * % -
L100-022H * % £x |
L100-030H * ** ** * ¥ J
L100-040H x * % *x % l
x : Required only for reduction of conducted arnisslon nolse to usa in public
environment.

environment.

4-3
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5.1 Filter speclficationa

Tabie 5-1 Standard specifications

Laak current Lankaga current
Line filter |I"lPUt power :::;i (m: 7::359, [mA ;phase)
type suppty In (A) at 60 Hz al 50 Hz
worst cass nate 1| nocmal  nole 2

FFL100-SB3 | Single phase 2X6 A - <9 mA

220-230V+ 10%
FFL100-SBS | 240vs5% 2 Xi0A —_— <9 mA
FFL100-SB11 | 50, BOHz +5% 2X21A <9 mA
FFL100-LB3 | {hree phase x4 A 16 mA <3.5mA
FFL100-HBG 220-230V+10% | 5 x52A 16 mA <35mA

240V+5% [
FFLIOO-HB! | oo™ e v5w 3 XA 16 mA <35mA
FFL100-HB17 ax2z A 16 mA <3.5mA
FFL100-HBS three phase 3X52A 30 mA <35mA

3B0-460VE10%
FFL100-HB11 | 2gov 4 5% a X+ 30 mA <3.5mA
FFL100-HB17 | 50, 60Hz +5% 3X22 A 30 mA <3.5mA
Line filter Enclosure Size of Input| Siza of Input wiring Mass (kg)
type terminal
FFLI00-SB3 |Aluminum (P20 | M4 |3 XAWGIS /1.3 mm | 043
FFL100-SBS  |Aluminum 1P20 M4 3 XAWGI4 /2.1 mm2 0.8
FFL100-3811 | Aluminum IP20 M4 3 XAWG1-10 A353 0.88 ;
FFL100-LB3 | Aluminumip20| M4 4 XAWGI6 /1.3 mm | 056
FFL100-HBE | Aluminum IP20 M4 4 XAWGIS 113 mm 0.72
FFL100-HB11 | Aluminum 1P20 | M4 4 XAWGI4 124 mm | 12 ;
FFL100-HB17 | Aluminum 1P20 | M4 4 XAWGIZ /2.3 mm | 1.3 i
tnsulallon resistanca : 500 Vde 1 min, 100M 1} or more {
QOverload capaclty 1 150% 1n 1 min, Operaling temperature  : —10~+50C \
Strage temperature : —20~-80°C Humidlty 120 ~80% AR |

Note 1) The meaning ol worst case is that operating voltage is 460 V and ana of ihathree |
phases Is opened, i

2) The meaning of normal Is that all phases are connected comrectly and line voltage is
glven 240V for single phase filter or 460 V for three phasa filter. !

L)



5.2 Dimenslan

L100- 002NFE/U with FFL10C- SB3 L100-00ZNFE/U with FFL100-LB3
1100- 004NFE/U with FFL100-$B3 L100- DO4NFE/U with FFLT 00-183

80

e et
4—¢5 B.5 6 7 6.5 Input terminal of filler
W=9.8 M4
1/
1 o )
W
- | oY 4 y ?:’0
L =
=
ac—0 =
::g 1]
wl of & 1EE =
—2
ol o| © N S= =
— == =
“ — S= =
= —
vea Controd lerminal g§ =
0.14 - 0.5 mm 2 = o =
L | =
- ———
- \ P§=’

Main terminal ol
Inverter, M3.5

Alarm terminal
0.14 - 0.75 mm?

147




L100- 00SNFE with FFL100-SB5 L100- QOSNFE with FFL100-HB6
L100- D07NFE/U with FFL100-SBS L1 00- 007NFE/U with FFL100- HBE
L100- 004HFE/U with FFL100- HB6

110 Input terminal of filter
4=¢5 6.5 g7 6.5 W=0.8 M4
= _
2 E2ER ==
o~ ¥ o e
- | e
© — He==2 ¢ =
pd e I JBAsEC H HES =
o= =S5 =
222 1 JHeenl | d =S =
N == =
. == c
: .[ £ — T1 0
v H I L.b! =°
S 7 I =
Controt terminal Maln terminal of
0.14-05mm 2 Inverter, M3.5
b~ | I
/"’——_—_ﬁ - Alarm terminal
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